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General Notes

o Options shown in green color and with v* icon are correct.

o Options shown in red color and with ¥ icon are incorrect.

1.

Under the Smart Cities Mission in India, what is the emphasis of
"Area-Based Development"?

a) Prioritizing centralized development projects

(

(b) Focusing exclusively on luxury housing complexes

(c¢) Promoting inclusive development of specific city zones
(

d) Ignoring the need for infrastructure upgrades
Correct Answer: (c)

Solution: The Smart Cities Mission in India has two main strategic components:
Pan-City Development and Area-Based Development (ABD). Area-Based
Development focuses on transforming existing areas or developing new areas to make

them smarter and more livable. This includes strategies like:

e City Improvement (Retrofitting): Developing an existing built-up area of at
least 500 acres to make it more efficient and livable. This involves addressing

existing infrastructure and introducing smart solutions.

« City Renewal (Redevelopment): Replacing an existing built-up area of more

than 50 acres with a new layout, enhanced infrastructure, and smart solutions.
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« City Extension (Greenfield Development): Developing a vacant area of

more than 250 acres with smart solutions, typically on the outskirts of the city.

A key emphasis of ABD is on promoting inclusive development of specific city
zones. This means improving the quality of life for all residents in the chosen area,
including aspects like housing, water supply, sanitation, electricity, mobility, I'T
connectivity, e-governance, safety, and citizen participation. It is not about centralized
projects for the whole city under ABD, nor exclusively luxury housing, nor ignoring

infrastructure. Option (c) best captures this emphasis.

Promoting inclusive development of specific city zones

« Smart Cities Mission’s Area-Based Development (ABD) includes retrofitting,

redevelopment, and greenfield development of selected local areas.

o The core idea is to create replicable models of smart development within

specific zones of a city.

o This development aims to be inclusive, improving infrastructure and quality

of life for citizens in that area.

2.

Which construction technique involves assembling pre-made components
off-site and then transporting them to the construction site for final
assembly?

(a) Traditional Construction

(b) Prefabrication

(¢) Modular Coordination

(d) PERT

Correct Answer: (b)

Solution: The construction technique described is Prefabrication.
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« (a) Traditional Construction (Stick-built / Site-built): Involves
constructing most or all elements of a building on the construction site itself,

from raw or basic materials.

e (b) Prefabrication (Prefab): This is a construction method where building
components or modules are manufactured in a factory environment (off-site) and
then transported to the construction site for assembly (erection). This can range
from individual components (like wall panels, roof trusses, precast concrete

elements) to complete volumetric modules.

e (c) Modular Coordination: This is a dimensional concept in building design
and construction. It aims to standardize the dimensions of building components
and spaces based on a basic module (e.g., 100mm or 4 inches) to facilitate design
flexibility, interchangeability of components, and efficiency in manufacturing and
assembly. It is a principle that supports prefabrication but is not the technique

itself.

« (d) PERT (Program Evaluation and Review Technique): PERT is a
project management tool used for planning, scheduling, organizing, coordinating,
and controlling complex projects. It involves identifying tasks, dependencies, and
time estimates to determine the critical path and project duration. It is a

management technique, not a construction technique.

The description "assembling pre-made components off-site and then transporting them

to the construction site for final assembly" directly defines prefabrication.

| Prefabrication|




Quick Tip

« Prefabrication: Manufacturing building components in a factory (off-site)

and assembling them on-site.

o Advantages can include better quality control, faster construction, reduced

site disruption, and potentially lower costs.

o Examples: Precast concrete panels, prefabricated wall systems, modular

building units.

e Modular coordination is a system of dimensional standardization. PERT is

a project management technique.

3.
The "Diwan-i-Khas" in the Red Fort served a specific purpose. What was

The emperor’s private audience hall
The living quarters of the royal family
¢) The administrative centre of the Mughal Empire

d) The treasury for storing precious stones and gold
Correct Answer: (a)

Solution: The Red Fort (Lal Qila) in Delhi, built by the Mughal emperor Shah
Jahan, contains several important structures. The "Diwan-i-Khas" (Hall of Private
Audience) was a special hall where the emperor would meet with his most important
courtiers, nobles, state guests, and conduct important state affairs of a more exclusive
nature. It was distinct from the "Diwan-i-Aam" (Hall of Public Audience), where the
emperor would address the general public and conduct more routine administrative
tasks. The Diwan-i-Khas was known for its ornate decoration, including the famous
(now lost) Peacock Throne. The inscription "If there is a paradise on earth, it is this,
it is this, it is this" is associated with it.

Let’s evaluate the options:



« (a) The emperor’s private audience hall: This is the correct purpose of the
Diwan-i-Khas. It was where the emperor held selective audiences with

high-ranking officials, ambassadors, and other dignitaries.

e (b) The living quarters of the royal family: The living quarters were
typically in separate palaces or sections within the fort, such as the Khas Mahal,

Rang Mahal, Mumtaz Mahal, etc.

e (c) The administrative centre of the Mughal Empire: While important
administrative matters were discussed in the Diwan-i-Khas (and Diwan-i-Aam),
it wasn’t the sole administrative center; various offices and departments
supported the administration. Diwan-i-Aam handled more general administrative

functions and public grievances.

e (d) The treasury for storing precious stones and gold: The treasury

(Toshkhana) would have been a separate, secure location within the fort complex.

Therefore, the specific purpose of the Diwan-i-Khas was as the emperor’s private

audience hall.

The emperor’s private audience hall

o Diwan-i-Khas (Hall of Private Audience): Used by Mughal emperors

for meeting with select courtiers, nobles, and important state guests.

o Diwan-i-Aam (Hall of Public Audience): Used for addressing the gen-

eral public and routine administrative matters.

o These are common features in Mughal forts (e.g., Red Fort in Delhi, Agra

Fort, Fatehpur Sikri).

e The Diwan-i-Khas in Delhi’s Red Fort was famously ornate.




Public participation is crucial in the planning process because it
(a) Increases the cost of projects

(b) Slows down decision-making

(c) Ensures diverse perspectives are considered

(

d) Guarantees all proposals are approved
Correct Answer: (c)

Solution: Public participation in urban planning and development processes involves
engaging citizens, community groups, stakeholders, and the general public in
decision-making.

Importance of public participation:

« Ensures diverse perspectives are considered: The public brings a wide
range of local knowledge, experiences, needs, and values that planners and
officials might not be fully aware of. This leads to more holistic, equitable, and

contextually appropriate plans. (Matches option c)

o Increases legitimacy and ownership: When the public is involved in shaping
plans, they are more likely to accept, support, and take ownership of the

outcomes.

o Improves decision-making quality: Incorporating diverse inputs can lead to
more creative solutions, better identification of potential problems, and more

robust plans.

e« Promotes democracy and transparency: It upholds democratic principles

by giving citizens a voice in matters that affect their lives and communities.

o Can help resolve conflicts: Early engagement can help identify and address

potential conflicts between different interest groups.
Let’s evaluate the options:

« (a) Increases the cost of projects: Public participation can sometimes add to

initial project costs (e.g., for consultations, meetings, revisions). However, it can
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also lead to long-term cost savings by avoiding costly mistakes, delays due to
public opposition, or the need for later modifications. So, this statement is not

universally true or the primary reason for its cruciality.

(b) Slows down decision-making: Engaging the public can indeed make the
decision-making process longer due to the need for consultations, feedback
incorporation, and consensus building. While this can be a challenge, the benefits
of better, more accepted outcomes often outweigh the time factor. This is a

potential drawback, not why it’s "crucial".

(c) Ensures diverse perspectives are considered: This is a core benefit and
a primary reason why public participation is crucial. It leads to more inclusive

and responsive planning.

(d) Guarantees all proposals are approved: Public participation does not
guarantee approval of all proposals. In fact, it can lead to proposals being

modified or rejected if they don’t align with community needs or values.

The most fundamental reason why public participation is crucial is that it ensures

diverse perspectives, needs, and values are incorporated into the planning process.

Ensures diverse perspectives are considered

o Public Participation in planning aims to involve citizens and stakeholders

in decision-making.
 Key benefits:

— Incorporates diverse knowledge and perspectives.
— Enhances democratic legitimacy and public ownership of plans.
— Leads to more equitable, sustainable, and context-appropriate outcomes.

o While it can sometimes add time or initial cost, these are often outweighed

by long-term benefits of better planning and reduced conflict.




5.

The concept of dry garden is associated with

(a) Japanese garden

b) Mughal garden

(
(c) Italian garden
(

d) French garden

Correct Answer: (a)

Solution: A "dry garden," also known as a Zen garden or karesansui () in Japanese, is

a distinctive style of garden that uses rocks, sand, gravel, moss, and pruned trees and

bushes, with minimal or no water features. The sand or gravel is often raked to

represent ripples in water. These gardens are designed to be meditative spaces and

often have symbolic meanings.

Let’s consider the garden styles in the options:

(a) Japanese garden: Japanese garden design encompasses various styles. One
of the most famous and unique is the karesansui or dry rock garden, which is the
epitome of a "dry garden." Examples include Ryoan-ji in Kyoto. So, the concept

of a dry garden is strongly associated with Japanese gardens.

(b) Mughal garden: Mughal gardens (e.g., in India and Pakistan) are
characterized by formal, rectilinear layouts, often based on the charbagh
(four-part garden) concept, with water channels, fountains, pools, pavilions, and
a rich variety of flowering plants and fruit trees. Water is a very prominent

feature, not dryness.

(c) Italian garden (Italian Renaissance garden): These gardens are also
formal, often terraced, and feature geometric layouts, fountains, sculptures,
grottoes, and clipped hedges. Water features are central to Italian Renaissance

garden design.

(d) French garden (French Formal Garden / Jardin & la francaise):
This style, exemplified by the Gardens of Versailles, is characterized by extreme
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formality, symmetry, axial Vistas, parterres (ornamental flower beds), clipped

topiary, and extensive use of water features (pools, canals, fountains).

The concept of a "dry garden" as a major, distinct style is most strongly and
characteristically associated with Japanese gardens, specifically the Zen rock

gardens (karesansut).

Japanese garden

o Dry Garden (Karesansui / Zen Garden): A style of Japanese garden

using rocks, sand/gravel, moss, and minimal planting to create a stylized
landscape, often for meditation. Water is represented symbolically by raked

sand /gravel.

e Mughal Gardens: Formal, water features (channels, fountains), charbagh

layout.

o Italian Renaissance Gardens: Formal, terraced, water features, symme-

try.

o French Formal Gardens: Grand scale, symmetry, axial vistas, elaborate

water features.

6.

According to whom, city is a living organism
(a) Patrick Geddes

(b) Le Corbusier

(c) Charles Correa

(d) Lewis Mumford

Correct Answer: (b)

Solution: The idea of the city as a "living organism" is a metaphor or concept that

has been used by various urban theorists and architects to describe the complex,
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dynamic, and evolving nature of cities. It suggests that cities have interconnected
parts, grow, adapt, and can exhibit health or sickness.

Let’s consider the urban theorists/architects in the options:

« (a) Patrick Geddes (1854-1932): A Scottish biologist, sociologist, and town
planner. Geddes is known for his holistic approach to urban planning,
emphasizing the interconnectedness of "Folk, Work, Place" and the concept of the
"conurbation." He often used biological analogies and viewed cities as evolving
entities, similar to organisms, within their regional environment. His thinking

was organicist.

e (b) Le Corbusier (1887-1965): A Swiss-French architect and urban planner, a
pioneer of modern architecture. Le Corbusier’s urban planning ideas (e.g.,
'"Radiant City," "Contemporary City") were often based on functional zoning,
high-rise buildings, and separation of pedestrian and vehicular traffic. He
famously said, "A house is a machine for living in." While he aimed for efficient,
functional cities, the direct quote "city is a living organism" is more strongly
associated with organicist planners like Geddes or Wright, or later systems
theorists. However, Le Corbusier did speak of the city needing "organs"
(functions) and systems like a body. If the question is simply who used this

analogy, it’s possible.

e (c) Charles Correa (1930-2015): An influential Indian architect and urban
planner, known for his work on low-cost housing and adapting modernism to
Indian contexts. His planning emphasized climate responsiveness and community

spaces.

e (d) Lewis Mumford (1895-1990): An American historian, sociologist, and
philosopher of technology and urbanism. Mumford was critical of purely
mechanistic views of the city and emphasized its social and cultural dimensions.

He often wrote about the "organic' nature of cities and communities, influenced

by Geddes.

The concept of the city as a "living organism" is most strongly and directly associated
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with Patrick Geddes and his intellectual successor Lewis Mumford. They
promoted an "organic" view of urban development, contrasting with more mechanistic
or purely functionalist approaches. Frank Lloyd Wright also famously described his
architecture (and by extension, his urban ideas like Broadacre City) in organic terms.
However, the provided answer key indicates (b) Le Corbusier. This is somewhat
surprising as Le Corbusier is more often associated with a "machine" analogy for the
city (or at least for housing) and functionalist, often large-scale, top-down planning. It
is possible that Le Corbusier, in some specific writing or context, used the "living
organism' metaphor, perhaps to describe the city’s need for functional systems (like
circulation as arteries, lungs for green space, etc.). For example, in "The City of
To-morrow and Its Planning," he discusses the "biological phenomenon" of the city. He
wrote, "A city is a living body...". So, he did use this analogy.

Given that Le Corbusier is the keyed answer: Le Corbusier, despite his machine-age
aesthetic and functionalist principles, did conceive of the city in biological terms at
times, referring to its functions as organs and its need for healthy systems. For
example, he might describe circulation systems as arteries, central business districts as
the brain, residential areas, and green spaces (lungs). So, while perhaps less central to
his overall philosophy than to Geddes or Mumford, he did use the "living organism'

analogy:.

|Le Corbusier|

(Note: This is based on the provided answer. Patrick Geddes and Lewis Mumford are

more famously associated with strongly organicist views of the city.)
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Quick Tip

o The "city as a living organism" is a metaphor used in urban theory.

o Patrick Geddes and Lewis Mumford are strongly associated with or-
ganicist theories of urbanism, emphasizing holistic, evolutionary, and envi-

ronmentally integrated development.

o Le Corbusier, a key figure in Modernism, also used biological analogies for
the city, describing its functional components like organs of a body (e.g.,
"The Radiant City"). While often seen as mechanistic, he did employ this

metaphor.

e The choice depends on which theorist’s specific use of the phrase or concept

is being referenced by the question setters.

7.

How often a long-term comprehensive plan is typically reviewed and
updated?

(a) Every year

(b) Every five years

(c) Every ten years
(

d) Every seven years
Correct Answer: (c)

Solution: A long-term comprehensive plan (also known as a master plan, general
plan, or city development plan) is a document that guides the future physical
development of a city or region over an extended period, typically 20 to 30 years. It
addresses various aspects like land use, housing, transportation, infrastructure,
environment, and economic development.

Given the long-term nature of these plans, they cannot remain static. They need to be

periodically reviewed and updated to:

o Reflect changing demographic, economic, social, and environmental conditions.
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Incorporate new data, trends, and projections.

Evaluate the effectiveness of current policies and strategies.

Respond to new community goals and priorities.

Comply with legal or statutory requirements for review.

The frequency of review and update varies depending on legal mandates, planning
traditions, and the rate of change in a particular area. However, typical review cycles

for long-term comprehensive plans are:
e« Major comprehensive updates: Often occur every 10 to 20 years.

o Intermediate reviews or minor updates: Might occur more frequently, for

example, every 5 years, to assess progress and make adjustments.

An annual review (option a) is generally too frequent for a major update of a
long-term comprehensive plan, though annual monitoring of progress or specific
elements might occur. A 5-year cycle (option b) is common for intermediate reviews or
updates of certain components, or for shorter-term strategic plans that implement the
comprehensive plan. A 10-year cycle (option c¢) is a very common timeframe for a
significant review and update of a long-term comprehensive plan. This allows enough
time for trends to emerge and for the impacts of previous policies to be assessed, while
still keeping the plan relevant. A 7-year cycle (option d) is less standard than 5 or 10
years.

Given the options, Every ten years is a widely recognized and common timeframe
for undertaking a major review and update of a long-term comprehensive plan. Some

jurisdictions might do it every 15 or 20 years.

Every ten years
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Quick Tip

o Long-term comprehensive plans typically cover a 20-30 year horizon.
e They require periodic review and updating to remain relevant and effective.
e« Major updates are often done on a 10 to 20-year cycle.

» Intermediate reviews or updates of specific elements might occur every 5

years.

o "Every ten years' is a common standard for significant comprehensive plan

revisions.

8.

The chances of silt formation are higher in which of the following water
distribution system?

(a) Grid Iron system

(b) Radial system

(c¢) Ring system

(d) Tree System

Correct Answer: (d)

Solution: Silt formation (sedimentation) in water distribution pipes occurs when the
water velocity is low, allowing suspended particles (silt, sand, debris) to settle out and
accumulate. This can reduce pipe capacity, affect water quality, and cause blockages.

Let’s consider the characteristics of different water distribution systems:

e (a) Grid Iron system (Reticulated or Looped system): Pipes are
interconnected to form a grid or network. Water can reach a point from multiple
directions. This system generally ensures good circulation, fewer dead ends, and
more uniform pressure. Stagnation and very low velocities are less likely

compared to dead-end systems.
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« (b) Radial system: The area is divided into zones, and water is supplied from
a central distribution reservoir outwards through radially laid pipes. This is
suitable for cities with a radial road pattern. It can have dead ends at the

periphery of each zone if not looped.

e (c) Ring system (Circular system): The main supply pipes are laid in a ring
around the distribution area, with branch pipes taken off the ring to supply
consumers. This provides two-way supply to many points and improves

circulation, similar to a grid system.

e (d) Tree System (Dead End system or Branching system): This system
resembles a tree, with a main supply pipe (trunk) from which smaller branch
pipes extend, and these further subdivide into smaller sub-branches (twigs) that
terminate in dead ends. Disadvantage: This system has numerous dead ends.
At these dead ends, water can stagnate, leading to low velocities or no flow. This
prolonged stagnation and low velocity allow suspended particles (silt) to settle
and accumulate. This makes the Tree System (Dead End system) most prone to
silt formation and water quality issues (e.g., taste, odor, bacterial growth) at

these dead ends. Regular flushing of dead ends is often required.

Therefore, the chances of silt formation are higher in the Tree System (Dead End
system) due to the presence of numerous dead ends where water stagnates and

velocities are low.

Tree System
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Quick Tip

o Silt formation in water pipes occurs due to sedimentation of particles at

low water velocities.

« Tree System (Dead End System): Has many dead ends where water can
stagnate. Low flow velocities in these sections promote silt deposition. This

system is most prone to siltation and water quality degradation at dead ends.

e Grid Iron System and Ring System: Looped systems with better cir-
culation and fewer dead ends, leading to more consistent velocities and less

chance of stagnation and siltation compared to dead-end systems.

« Radial System: Can have dead ends if not looped at peripheries.

9.

In Auto CAD, polar coordinate is used for creating
(a) Arc

(b) Angular lines
(c) Ellipse

(d) Rectangle

Correct Answer: (a)

Solution: AutoCAD (and other CAD software) allows for specifying point

coordinates in various ways:

« Absolute Cartesian Coordinates: (X, Y, Z) values relative to the origin

(0,0,0).

« Relative Cartesian Coordinates: (@QdX, dY, dZ) values relative to the last

point entered.

« Absolute Polar Coordinates: (Distance < Angle) relative to the origin.
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« Relative Polar Coordinates: (@Distance < Angle) relative to the last point
entered. The angle is measured from the positive X-axis (East),

counter-clockwise being positive.

These coordinate entry methods are used to define points, which then define geometric
entities like lines, arcs, circles, etc.

The question asks what polar coordinates are used for creating. Polar coordinates
define a point by its distance from a reference point (origin or last point) and an angle

from a reference direction.

e (a) Arc: To define an arc in AutoCAD, one common method is to specify the
Start point, Center, and Angle (SCA), or Start, Center, End (SCE), or Start,
End, Radius (SER), etc. Some of these methods, particularly those involving
angles (like SCA or Start, Center, Included Angle), implicitly use polar concepts.
For example, defining the endpoint of an arc segment from its center using a
radius (distance) and an included angle clearly uses polar principles. While you
might not type "Qdistance<angle" for all arc commands, the underlying
geometry to define points on a circular path often involves polar relationships

(radius and angle from center).

e (b) Angular lines (Lines at an angle): To draw a line of a specific length at a
specific angle from a starting point, relative polar coordinates (Q@Length<Angle)
are directly used. For example, "@5<45" draws a line 5 units long at an angle of

45 degrees from the last point. This is a very direct use of polar coordinates.

« (c) Ellipse: An ellipse is typically defined by its center, major axis length, and
minor axis length (or eccentricity). Or by endpoints of one axis and distance to
the other axis. Polar coordinates are not the primary or most direct way to define

an ellipse in standard AutoCAD commands, though ellipses have polar equations.

e (d) Rectangle: A rectangle is usually defined by two opposite corner points
(using Cartesian coordinates) or by specifying a corner, length, and width. Polar

coordinates are not the typical method.
Comparing options (a) and (b):
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« Drawing angular lines (lines at a specific angle and length) is a very direct

application of relative polar coordinate entry.

« Drawing arcs also inherently involves angles and distances (radius) from a center
point, which are polar concepts. For instance, to specify the end point of an arc

segment from its center, you'd use (radius, angle).

The question is "polar coordinate is used for creating". If option (a) "Arc" is the keyed
correct answer, it implies that the definition or construction methods for arcs in
AutoCAD are considered a key application of polar coordinate principles (distance
from center = radius, angle from start to end). If option (b) "Angular lines" was
chosen, it would also be very valid as this is a direct input method.

Many AutoCAD drawing commands for arcs (like ‘ARC* sub-options involving ’Angle’
or using a center point and angular displacement) rely on polar coordinate concepts
(radius for distance, angle for direction). For example, Start-Center-Angle method.
The image key suggests (a) Arc. This is plausible because defining points on a circle
(which an arc is part of) is naturally done using a radius (distance) and an angle from

a center point — the essence of polar coordinates.

Arc
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Quick Tip

« Polar Coordinates define a point using a distance (radius) and an angle

from a reference point/direction.
e In AutoCAD:

— Relative Polar: ‘@Qdistance<angle’ (e.g., for drawing a line of specific

length and angle).

+ Creating Arcs: Many methods for drawing arcs in AutoCAD involve spec-
ifying a center point, a radius (distance), and angles (start angle, end angle,

included angle). These are inherently polar concepts.

o Creating Angular Lines: Drawing a line segment of a given length at a

given angle from a point is a direct use of relative polar coordinates.

e Both (a) and (b) are strong applications. The keyed answer preference will

dictate.

10.

What is the primary goal of National housing policies?
(a) Addressing housing affordability and accessibility issue

(b) Promoting luxury housing

(c¢) Encouraging gated communities

(

d) Ignoring urban development
Correct Answer: (a)

Solution: National housing policies are formulated by governments to address
housing needs and challenges within a country. The primary goals of such policies
generally revolve around ensuring adequate and affordable housing for all citizens,
particularly for low- and middle-income groups and vulnerable populations.

Let’s evaluate the options:

e (a) Addressing housing affordability and accessibility issue: This is a
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fundamental and primary goal of most national housing policies. Affordability
means ensuring that housing costs (purchase or rent) are within the reach of the
population. Accessibility means ensuring that housing is available to all segments
of society, including considerations for location, physical accessibility for disabled
persons, and non-discrimination. Many policies focus on schemes for affordable

housing, slum redevelopment, rental housing, and housing finance.

« (b) Promoting luxury housing: While a housing market includes luxury
segments, national housing policies are typically focused on addressing the needs
of the broader population, especially those facing housing shortages or
affordability issues, rather than specifically promoting luxury housing (which is

usually market-driven).

e (c) Encouraging gated communities: Gated communities are a specific type
of residential development. While they might be part of the urban landscape,
encouraging them is not usually a primary goal of national housing policy, which

aims for broader housing solutions and often emphasizes social inclusion.

e (d) Ignoring urban development: National housing policies are intrinsically
linked to urban (and rural) development. Housing is a key component of urban
structure and quality of life. Policies often aim to integrate housing with urban
planning, infrastructure, and services. Ignoring urban development would be

counterproductive.

Therefore, the primary goal of national housing policies is almost universally centered

on addressing housing affordability and accessibility issues for the population.

Addressing housing affordability and accessibility issue
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Quick Tip

» National Housing Policies aim to ensure "adequate shelter for all."
o Key objectives typically include:

— Improving housing affordability.

— Increasing housing accessibility and availability.

— Slum prevention and upgrading.

— Promoting sustainable and disaster-resilient housing.

— Facilitating housing finance.

o Focus is generally on meeting the needs of low- and middle-income groups.

11.

Which of the following is characterized by a forest-like arrangement of
columns supporting the roof?

(a) Pylon

(b) Hypostyle Hall
(c) Obelisk

(d) Mastaba

Correct Answer: (b)

Solution: The description "a forest-like arrangement of columns supporting the roof”
refers to a specific architectural feature found in ancient temple architecture,
particularly Egyptian.

Let’s examine the options:

e (a) Pylon: In ancient Egyptian architecture, a pylon is a monumental gateway
to a temple, typically consisting of two massive, tapering towers with a central

doorway. It’s an entrance structure, not a hall filled with columns.

« (b) Hypostyle Hall: "Hypostyle" (from Greek hypostylos) means "under
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columns." A hypostyle hall is a large interior space whose roof is supported by
many closely spaced columns or pillars. This dense arrangement of columns can
evoke the image of a forest. Famous examples include the Great Hypostyle Hall

at the Karnak Temple Complex in Egypt.

« (c) Obelisk: An obelisk is a tall, four-sided, narrow tapering monument which
ends in a pyramid-like shape (pyramidion) at the top. They were often erected in
pairs at the entrances of ancient Egyptian temples. It’s a monolithic monumental

pillar, not a hall.

e (d) Mastaba: A mastaba is an ancient Egyptian tomb, rectangular in shape
with sloping sides and a flat roof, built of mud-brick or stone. It was a precursor
to pyramids. It’s a tomb structure, not a hall characterized by a forest of

columns.

The architectural feature characterized by a "forest-like arrangement of columns

supporting the roof" is a Hypostyle Hall.

Hypostyle Hall

Quick Tip

o Hypostyle Hall: A hall with its roof supported by a dense arrangement of

columns, creating a "forest of columns" effect.

o This feature is prominent in ancient Egyptian temple architecture (e.g., Kar-

nak, Luxor).
o Pylon: Monumental temple gateway.
e Obelisk: Tall, tapering monolithic pillar.

o Mastaba: Early Egyptian flat-roofed rectangular tomb.

12.
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The term used to describe the process of determining the best use and
arrangement of land and structures on a site is

(a) Zoning

(b) Programming

(c) Site analysis

(d) Landscaping

Correct Answer: (c)

Solution: The question asks for the term describing the process of determining the
best use and arrangement of land and structures on a specific site.

Let’s evaluate the options:

e (a) Zoning: Zoning is a land use planning tool used by local governments to
regulate how land can be used in different areas (zones) of a city or region (e.g.,
residential, commercial, industrial zones). It sets rules for permitted uses,
building density, height, setbacks, etc. While it influences what can be built on a
site, it’s a regulatory framework, not the process of determining best

use/arrangement *on™ a specific site by a designer/planner.

e (b) Programming (Architectural Programming): This is an early phase in
the architectural design process. It involves thoroughly identifying and defining
the client’s and users’ needs, goals, activities, space requirements, and functional
relationships for a proposed building or project. It establishes the criteria and
requirements that the design must meet. It’s about defining *what* needs to be

built, rather than *how™ it’s arranged on site.

» (c) Site analysis: Site analysis is the process of studying the specific
characteristics and context of a site to understand its opportunities and
constraints for development. This includes evaluating factors like topography,
climate, views, access, existing vegetation, soil conditions, surrounding land uses,
infrastructure, legal restrictions (including zoning), and cultural context. The

findings of site analysis inform decisions about the "best use and arrangement of
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land and structures on a site" to create a responsive and appropriate design. It is

a crucial precursor to site planning and design.

e (d) Landscaping (Landscape Architecture): Landscaping refers to the
design, planning, and management of outdoor spaces, including planting,
landforms, water features, paving, etc., to create functional and aesthetically
pleasing environments. While it involves arranging elements on land, "site
analysis" is the broader process that informs these landscaping decisions as well

as building placement.

The process of thoroughly investigating a site’s conditions and potential to determine
the optimal use and layout of proposed development is most accurately termed Site
analysis. The outcome of site analysis directly leads to site planning and design

decisions about use and arrangement.

Site analysis

o Site Analysis: A comprehensive study of a specific site to understand its

physical, environmental, cultural, and regulatory context.
o It aims to identify opportunities and constraints for development.

o The findings of site analysis are crucial for informing decisions on the best
use of land and the optimal arrangement of buildings, open spaces, and in-

frastructure on the site (i.e., site planning and design).

e Zoning is a regulation. Programming defines project needs. Landscaping is

design of outdoor space.

13.
Select the feature of Mughal garden

(a) Occult symmetry, pontoon bridges, stepping stone
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(b) Hierarchy of courts, hierarchy of gates, zoomorphic form
(c¢) Symmetrical layout, water cascades, entombment

(d) Radial layout, symmetrical sculpture, boulevards
Correct Answer: (c)

Solution: Mughal gardens are a distinct style of garden design that flourished under

the Mughal Empire in the Indian subcontinent. Key features include:

« Symmetrical Layout (Charbagh): Many Mughal gardens are based on the
Persian charbagh concept, a four-part garden divided by walkways or flowing
water into four quadrants, representing the four gardens of Paradise mentioned in

the Quran. Symmetry and rectilinear geometry are hallmarks.

« Water Features: Water is a central element, used extensively in channels
(canals), fountains, pools, and water cascades (chadar - a sloped, often carved,
surface for water to flow over). These create visual beauty, cooling effects, and

symbolic meaning.

» Enclosed Spaces: Gardens are typically enclosed by high walls, creating a

private, tranquil retreat.

« Pavilions and Structures: Often include pavilions (baradaris), platforms, and
sometimes tombs, as many Mughal gardens were associated with mausoleums
(e.g., Taj Mahal, Humayun’s Tomb). The concept of entombment within a

garden setting is a significant feature of tomb gardens.

o Use of Trees and Flowers: A rich variety of fruit trees, flowering plants, and

shade trees were planted in an orderly manner.
Let’s evaluate the options:

e (a) Occult symmetry, pontoon bridges, stepping stone: "Occult
symmetry" (hidden or asymmetrical balance) is more characteristic of Japanese
gardens. Pontoon bridges and stepping stones are also common in Japanese or

Chinese garden styles, not typical of Mughal gardens.
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« (b) Hierarchy of courts, hierarchy of gates, zoomorphic form: Hierarchy
of courts and gates are features of palace or fort architecture (e.g., Mughal forts
like Red Fort, Agra Fort). "Zoomorphic form" (animal shapes) is not a defining
characteristic of Mughal garden layout, though animal motifs might appear in

decoration.

e (c) Symmetrical layout, water cascades, entombment:

— Symmetrical layout: Yes, a core principle (charbagh).
— Water cascades: Yes, common water features.

— Entombment: Yes, many famous Mughal gardens are tomb gardens (e.g., Taj

Mahal, Humayun’s Tomb, Shalimar Bagh in Kashmir if associated with

royal presence).
This option lists key, characteristic features of Mughal gardens.

« (d) Radial layout, symmetrical sculpture, boulevards: Radial layouts and
grand boulevards are more characteristic of European formal garden design (e.g.,
French Baroque). Symmetrical sculpture is common in European gardens, less so

as a defining element of Mughal garden layout itself (though decorative elements

exist).

Option (c) best captures a set of defining features of Mughal gardens.

Symmetrical layout, water cascades, entombment
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Quick Tip

« Key features of Mughal Gardens:

— Formal, rectilinear, and symmetrical layouts (often Charbagh).
— Extensive use of water (channels, pools, fountains, cascades).

— Enclosed by walls.

— Pavilions and often tombs (entombment) as central features.
— Orderly planting of trees and flowers.

» Contrast with Japanese gardens (asymmetry, naturalism, symbolism) or Eu-

ropean formal gardens (axial vistas, parterres).

14.

The natural residence of every organism is known as
(a) Biome

(b) Niche
(c) Habit
(d) Habitat

Correct Answer: (d)

Solution: Let’s define the ecological terms in the options:

« (a) Biome: A biome is a large-scale ecological unit or community of plants and
animals that have common characteristics for the environment they exist in. It’s
defined by major vegetation types and climate (e.g., tropical rainforest biome,
desert biome, tundra biome). A biome encompasses many different habitats and

niches.

« (b) Niche (Ecological Niche): This refers to the specific role or function of an
organism or species within an ecosystem. It includes all its interactions with the

biotic (living) and abiotic (non-living) factors of its environment, such as its food
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sources, predators, competitors, and its physical and chemical requirements (e.g.,
temperature range, moisture). It’s often described as the organism’s "profession’

or "way of life."

« (c) Habit: In biology, habit can refer to the characteristic form or manner of
growth of a plant or animal (e.g., a climbing habit in plants), or a regularly

repeated behavior in an animal. It’s not the same as its natural residence.

o (d) Habitat: A habitat is the natural environment or place where an organism
or a biological population normally lives, resides, or occurs. It provides the
organism with food, water, shelter, and other resources needed for survival and

reproduction. It’s the organism’s "address."

The question asks for "The natural residence of every organism". This precisely

matches the definition of a Habitat.

Quick Tip
o Habitat: The natural home or environment where an organism lives. Its

'address."
e Niche: The functional role of an organism in its ecosystem. Its "profession."

o Biome: A large community of flora and fauna occupying a major habitat,

defined by climate and dominant vegetation.

o Habit: Characteristic growth form or behavior.

15.

Which of the following is an example of a regional planning tool used for
forecasting future population growth?

(a) Environmental impact assessment

(b) Housing affordability analysis
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(c) Land use zoning

(d) Population projection models
Correct Answer: (d)

Solution: Forecasting future population growth is a critical component of regional
planning, as it informs decisions about infrastructure, housing, services, and land use.

Let’s analyze the options:

e (a) Environmental Impact Assessment (EIA): An EIA is a process used to
evaluate the likely environmental impacts of a proposed project or development,
taking into account inter-related socio-economic, cultural and human-health
impacts, both beneficial and adverse. It assesses impacts of development, it
doesn’t forecast population growth itself, though population forecasts might be

an input to an EIA.

« (b) Housing affordability analysis: This tool assesses the ability of different
income groups to afford housing in a particular area. It uses current and
projected income data and housing costs. While population growth impacts
housing demand and affordability, this analysis itself isn’t a population

forecasting tool.

e (c) Land use zoning: Zoning is a regulatory tool used to control the use of
land and the type, density, and scale of development in different areas. Zoning
plans are often based on population forecasts (to allocate sufficient land for

different uses), but zoning itself is not a method for forecasting population.

e (d) Population projection models: These are mathematical or statistical
models used to estimate future population size, composition (age, sex), and

distribution. Common methods include:
— Cohort-component method: Projects population by age and sex based
on assumptions about future fertility, mortality, and migration rates.

— Extrapolation methods: Based on past population trends (e.g., linear,

geometric, exponential growth).
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— Ratio methods: Based on the region’s historical share of a larger area’s

population.
— Economic base models: Link population growth to employment and

economic activity.

These models are specifically designed for forecasting future population growth

and are essential tools in regional planning.

Therefore, Population projection models are the tools used for forecasting future

population growth.

Population projection models

o Population projection models are statistical and demographic methods

used to forecast future population trends (size, age-sex structure, distribu-

tion).

o These forecasts are crucial inputs for regional planning, guiding infrastruc-

ture, housing, and service provision.

o Common models include cohort-component, extrapolation, and economic-

based models.

o EIA, housing affordability analysis, and zoning are planning tools or assess-
ments that may *use* population forecasts but are not methods for forecast-

ing population itself.

16.

As per NBC, buildings are classified into how many types?
(a) 8

(b) 9
(c) 6
(d) 7
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Correct Answer: (b)

Solution: The National Building Code of India (NBC) provides guidelines for
regulating building construction activities across the country. Part 3 of the NBC deals
with "Development Control Rules and General Building Requirements," and Part 4
deals with "Fire and Life Safety." In these parts, particularly concerning fire safety and
occupancy types, buildings are classified based on their occupancy or use.

According to the National Building Code of India (e.g., NBC 2005, NBC 2016),

buildings are classified into the following 9 groups based on occupancy:

e Group A: Residential Buildings (e.g., houses, apartments, dormitories)

Group B: Educational Buildings (e.g., schools, colleges)

e Group C: Institutional Buildings (e.g., hospitals, nursing homes, care homes,

jails)

e Group D: Assembly Buildings (e.g., theaters, cinemas, assembly halls,

stadiums, transport terminals)
e Group E: Business Buildings (e.g., offices, banks, courts)
e Group F: Mercantile Buildings (e.g., shops, stores, markets)

e Group G: Industrial Buildings (e.g., factories, workshops - subdivided into
G1, G2, G3 based on hazard)

« Group H: Storage Buildings (e.g., warehouses, godowns, cold storages)

e Group J: Hazardous Buildings (buildings for storage, handling, manufacture

or processing of highly combustible, explosive, toxic, or corrosive materials)

There are 9 such major occupancy classifications (A to J, excluding I which is not used
to avoid confusion with number 1). Therefore, as per NBC, buildings are classified into

9 types based on their occupancy.

9]
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Quick Tip

o The National Building Code of India (NBC) classifies buildings based
on their occupancy for regulatory purposes, especially fire safety and building

requirements.

o There are 9 main occupancy groups defined in the NBC: A (Residential),
B (Educational), C (Institutional), D (Assembly), E (Business), F' (Mercan-
tile), G (Industrial), H (Storage), J (Hazardous).

o The letter I’ is typically skipped in this lettering to avoid confusion with the

numeral 1.

17.

In project management, the term PERT stands for
(a) Project Execution and Resource Tracking

(b) Program Evaluation and Review Technique

(c) Project Estimation and Resource Timelines
(

d) Program Execution and Resource Tracking
Correct Answer: (b)

Solution: PERT is a widely used project management methodology. PERT stands for
Program Evaluation and Review Technique. It was developed by the U.S. Navy
in the 1950s for managing the Polaris missile project. PERT is a method used to
analyze the tasks involved in completing a given project, especially the time needed to
complete each task, and to identify the minimum time needed to complete the total
project (critical path). It often uses probabilistic time estimates (optimistic,
pessimistic, most likely) for activities, particularly for projects with uncertainty. It is

often used in conjunction with the Critical Path Method (CPM).

Program Evaluation and Review Technique
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Quick Tip

« PERT is a project management tool.
o It stands for Program Evaluation and Review Technique.

e Used for planning, scheduling, and managing complex projects, often involv-

ing uncertainty in activity durations.

» Focuses on identifying the critical path and project duration.

18.
The role of urban planners in pedestrian and slow moving traffic planning
is

a) Ignoring pedestrian needs

(a)
(b) Designing streets with minimal consideration for safety
(c) Incorporating features that encourage walking and cycling
(

d) Focusing solely on accommodating vehicular traffic
Correct Answer: (c)

Solution: Modern urban planning emphasizes sustainable transportation and creating
livable cities. This includes prioritizing pedestrians and cyclists (slow-moving traffic or
non-motorized transport - NMT) alongside vehicular traffic.

The role of urban planners in pedestrian and slow-moving traffic planning involves:

» Creating safe and accessible pedestrian infrastructure: This includes
well-designed sidewalks, footpaths, pedestrian crossings (zebra crossings,
signalized crossings, overpasses, underpasses), and ensuring accessibility for all

users (e.g., ramps for wheelchairs, tactile paving for visually impaired).

o Promoting cycling infrastructure: Dedicated cycle tracks, bicycle parking

facilities, bike-sharing programs.

o Traffic calming measures: Designing streets to reduce vehicular speeds and

33



improve safety for pedestrians and cyclists (e.g., speed bumps, chicanes, narrower

carriageways).

Creating pedestrian-friendly environments: Public spaces, plazas,
greenways, street furniture, lighting, and landscaping that make walking and

cycling pleasant and attractive.

Integrating NMT with public transport: Ensuring good pedestrian/cycle

access to bus stops, metro stations, etc.

Land use planning that supports walking and cycling: Mixed-use
developments, compact urban forms, and locating amenities within

walking/cycling distance.

Essentially, planners aim to incorporate features that encourage walking and

cycling and ensure the safety and convenience of these modes.

Let’s evaluate the options:

 (a) Ignoring pedestrian needs: This is contrary to good urban planning principles.

 (b) Designing streets with minimal consideration for safety: Safety for all road
users, especially vulnerable ones like pedestrians and cyclists, is a primary

concern.

e (c) Incorporating features that encourage walking and cycling: This
accurately describes the positive and proactive role of urban planners in

promoting NMT.

 (d) Focusing solely on accommodating vehicular traffic: This describes an
outdated, car-centric approach to planning that modern urban planning seeks to

move away from, towards more balanced and sustainable transportation systems.

Therefore, the role of urban planners is to incorporate features that encourage and

support walking and cycling.

Incorporating features that encourage walking and cycling
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Quick Tip

o Urban planners play a key role in creating pedestrian-friendly and cycle-

friendly environments.

« This involves designing safe, accessible, and attractive infrastructure for non-

motorized transport (NMT).

o Key features include sidewalks, cycle tracks, pedestrian crossings, traffic

calming, public spaces, and integration with public transport.

e The aim is to promote sustainable mobility, public health, and livable com-

munities.

19.

The term used to describe the central point of interest in a design or urban
space is

(a) Focal Point

(b) Vista

(c) Imageability

(d) Visual Survey

Correct Answer: (a)

Solution: In design (architectural, landscape, urban, graphic, etc.), a focal point is
an element or area that first attracts the viewer’s attention and becomes the center of
interest. It is a point of emphasis that draws the eye and can help to organize the
composition.

Let’s consider the options:

« (a) Focal Point (or Point of Focus): This term directly describes a central
point of emphasis or interest in a design composition or space. It’s the element

that stands out and captures attention.

« (b) Vista: A vista is a long, narrow view, often framed by rows of trees,
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buildings, or other elements, typically leading to a terminal feature or focal point
at its end. The vista is the view itself, while the object at the end of the vista
might be a focal point.

» (c) Imageability (as defined by Kevin Lynch): Imageability refers to the
quality of a place that makes it recognizable, memorable, and distinct — the ease
with which its parts can be recognized and organized into a coherent pattern.
Lynch identified elements like paths, edges, districts, nodes, and landmarks that
contribute to imageability. While a landmark can be a focal point, "imageability"

is a broader concept about the overall legibility and identity of a place.

e (d) Visual Survey: A visual survey is a method of collecting information about
the visual characteristics of an area or site (e.g., views, landmarks, aesthetic

quality, building conditions). It’s an analytical tool, not a design element itself.

The term that specifically describes the central point of interest in a design or urban

space is Focal Point.

Focal Point
Quick Tip

o Focal Point: An area or element in a design that attracts the eye first and

is the center of visual interest. It creates emphasis.

« Vista: A long, directed view towards a terminal feature (which is often a

focal point).

« Imageability (Lynch): The quality of a place that makes it distinct, rec-

ognizable, and memorable.

o Visual Survey: A method for analyzing the visual characteristics of a place.

20.
Which financial institution plays a crucial role in implementing and

financing housing programs in India?

36



(a) Reserve Bank of India (RBI)

(b) Industrial Development Bank of India (IDBI)
(c) State Bank of India (SBI)

(d) National Housing Bank (NHB)

Correct Answer: (d)

Solution: The question asks about a financial institution with a crucial role in

implementing and financing housing programs in India.

« (a) Reserve Bank of India (RBI): RBI is India’s central bank. Its primary
roles include monetary policy, regulation of banks and financial systems,
managing foreign exchange reserves, and issuing currency. While it influences
housing finance through its policies for banks and interest rates, it doesn’t
directly implement or finance housing programs for individuals/developers in the

way a specialized housing finance institution does.

 (b) Industrial Development Bank of India (IDBI): IDBI Bank (now IDBI
Bank Ltd.) was originally established as a development financial institution for
industry. It provides banking and financial services. While it may provide project
finance that includes housing components for industrial townships, its primary

focus is not national housing programs.

« (c) State Bank of India (SBI): SBI is India’s largest public sector commercial
bank. It is a major provider of home loans to individuals and finance to real
estate developers. It plays a significant role in the housing finance market by
implementing various government-backed schemes, but it’s one among many
commercial banks doing so. It is not the apex institution for housing finance

regulation or policy.

e (d) National Housing Bank (NHB): The National Housing Bank was
established in 1988 as an apex level financial institution for housing. Its primary

objectives include:

— Promoting and regulating housing finance institutions (HFCs).
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— Providing refinance to HFCs and banks for housing loans.

— Promoting housing for lower and middle-income groups.

— Supporting the development of a sound housing finance system.

— Implementing specific government housing schemes and policies.
NHB plays a crucial nodal role in the housing finance sector, supporting the
implementation and financing of housing programs in India. It operates under

the jurisdiction of the Ministry of Finance, Government of India (earlier, it was a

wholly-owned subsidiary of RBI, but RBI divested its stake).

Therefore, the National Housing Bank (NHB) is the financial institution
specifically set up to play a crucial role in promoting, regulating, and financing

housing programs and the housing finance system in India.

National Housing Bank (NHB)

« National Housing Bank (NHB): Apex financial institution for housing

in India.

« Key roles: Regulating and promoting housing finance companies (HFCs),
providing refinance, supporting affordable housing initiatives, implementing

government, housing policies.

« RBI is central bank (monetary policy, banking regulation). IDBI focuses on
industrial development finance. SBI is a major commercial bank providing

home loans.

o NHB has a specific mandate for the housing sector at the national level.

21.

The function of Gantt charts in project management is
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a) Resource allocation

(a)

(b) Time scheduling
(c) Cost estimation

(d) Quality control

Correct Answer: (b)

Solution: A Gantt chart is a type of bar chart that illustrates a project schedule. It
is a popular project management tool for planning and tracking project progress. Key

features and functions of Gantt charts:

e Visualizing Tasks and Durations: Lists project tasks or activities on the
vertical axis and time intervals on the horizontal axis. Each task is represented

by a horizontal bar whose length corresponds to the duration of the task.

« Showing Start and End Dates: The position of each bar shows the start and
end dates of tasks.

 Illustrating Task Dependencies (Optional): Arrows or links can be used to
show dependencies between tasks (e.g., Task B cannot start until Task A is

finished).

o Tracking Progress: The chart can be updated to show the percentage of

completion for each task, comparing actual progress against the planned schedule.

« Resource Scheduling (Indirectly): While the primary focus is time, Gantt
charts can be used in conjunction with resource planning to show who is assigned
to tasks or when resources are needed, but resource allocation itself is a separate

function often managed by other tools or extensions.

The primary function of a Gantt chart is time scheduling and visualizing the project
timeline.

Let’s evaluate the options:

« (a) Resource allocation: Gantt charts show tasks over time. While you can

assign resources to tasks shown on a Gantt chart, the chart itself doesn’t perform
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the allocation; it visualizes the schedule into which resources are allocated.

Resource leveling or allocation is a distinct planning activity.

(b) Time scheduling: This is the core function. Gantt charts provide a clear
visual representation of when tasks are scheduled to start and finish, their

durations, and often their interdependencies, forming the project schedule.

(c) Cost estimation: Cost estimation is a separate process. While task
durations from a Gantt chart might feed into cost calculations (e.g., labor costs

based on time), the chart itself is not a cost estimation tool.

(d) Quality control: Quality control involves processes to ensure project
deliverables meet quality standards. Gantt charts are for scheduling, not directly
for quality control activities (though quality checks might be scheduled as tasks
on a Gantt chart).

Therefore, the primary function of Gantt charts is time scheduling.

Time scheduling

Quick Tip

o Gantt Chart: A bar chart used for project scheduling.
» Key functions:

— Visualizes project tasks against a timeline.
— Shows task start dates, end dates, and durations.
— Can illustrate task dependencies.

— Helps in tracking project progress.

o Its primary purpose is time scheduling and project timeline management.

22.
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Which remote sensing technique is commonly used to assess vegetation
health and land cover in urban areas?

(a) LiDAR (Light Detection and Ranging)

(b) Hyperspectral imaging

(c) Synthetic Aperture Radar (SAR)

(d) Normalized Difference Vegetation Index (NDVI)

Correct Answer: (d)

Solution: Assessing vegetation health and land cover in urban areas using remote
sensing often involves analyzing the spectral reflectance properties of vegetation.

Let’s evaluate the options:

« (a) LiDAR (Light Detection and Ranging): LiDAR is an active remote
sensing technique that uses laser pulses to measure distances to the Earth’s

surface. It is excellent for creating high-resolution 3D models of terrain and

structures (Digital Elevation Models, Digital Surface Models), and for measuring

canopy height and structure in forests. While it can help identify vegetated areas

and their vertical structure, it doesn’t directly measure "vegetation health" in

terms of photosynthetic activity as well as spectral indices do.

« (b) Hyperspectral imaging: This technique collects image data in many
(hundreds) of narrow, contiguous spectral bands. This rich spectral information
allows for detailed analysis of material composition and condition, including
subtle variations in vegetation health (e.g., stress, species identification). While
very powerful, it can be complex to process and might be more than needed for

general health/cover assessment compared to simpler indices.

e (c) Synthetic Aperture Radar (SAR): SAR is an active microwave remote

sensing technique. It can penetrate clouds and operate day/night. It is sensitive

to surface roughness, moisture content, and geometric structure. While useful for

land cover mapping (especially distinguishing built-up areas, water, certain
vegetation types like forests), it’s less direct for assessing "vegetation health'

(photosynthetic activity) than optical/infrared methods.
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« (d) Normalized Difference Vegetation Index (NDVI): NDVI is a widely
used spectral index derived from multispectral satellite or aerial imagery. It
quantifies vegetation greenness and is a good indicator of vegetation density and
health (photosynthetic activity). NDVI is calculated from the reflectance in the
Near-Infrared (NIR) and Red (Visible) spectral bands: NDVI = (NIR - Red) /
(NIR + Red). Healthy, dense vegetation strongly reflects NIR light and strongly
absorbs red light (for photosynthesis), resulting in high NDVI values (typically
0.2 to 0.9). Stressed, sparse, or non-vegetated areas have lower NDVI values.
NDVI is commonly used for monitoring vegetation health, biomass, and land

cover change, including in urban areas (e.g., for urban green spaces).

Therefore, the Normalized Difference Vegetation Index (NDVI) is a very
common and effective remote sensing technique for assessing vegetation health and

land cover.

Normalized Difference Vegetation Index (NDVI)

Quick Tip

« NDVI (Normalized Difference Vegetation Index): A widely used in-

dex for assessing vegetation health and density from remote sensing data.
 Calculated as NDVI = (NIR - Red) / (NIR + Red).

o High NDVI values indicate healthy, dense vegetation. Low values indicate

sparse/stressed vegetation or non-vegetated surfaces.

o Commonly used with multispectral satellite imagery (e.g., Landsat, Sentinel)

or aerial imagery.

o LiDAR is for 3D mapping/structure. Hyperspectral is for detailed spectral

analysis. SAR is microwave-based, good for structure/moisture.

23.
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What distinguishes a "Multi-Sector" SEZ from a "Single-Sector" SEZ in
terms of city planning?

(a) Architectural design flexibility

(b) Inclusion of multiple industries in one zone

(¢) Exclusive focus on residential development
(

d) Greater emphasis on historical preservation
Correct Answer: (b)

Solution: Special Economic Zones (SEZs) are geographically demarcated areas within
a country that have more liberal economic laws and regulations (e.g., related to trade,
investment, labor, taxation) than the country’s typical domestic economy. The aim is
to attract foreign and domestic investment, promote exports, and generate
employment. SEZs can be categorized based on the range of activities they

accommodate:

 Single-Sector SEZ (or Sector-Specific SEZ): These zones are established to
promote a specific industry or sector. For example:
— IT/ITES SEZ (Information Technology / IT Enabled Services)
— Biotechnology SEZ
— Engineering SEZ
— Gems and Jewellery SEZ
— Port-based SEZ

Planning for a single-sector SEZ focuses on providing infrastructure and

amenities tailored to the needs of that particular industry.

o Multi-Sector SEZ (or Multi-Product SEZ): These zones are designed to
accommodate a variety of different industries and economic activities within the
same zone. They are typically larger in area and require more comprehensive
infrastructure to support diverse needs. Planning for a multi-sector SEZ involves

creating a more integrated environment with different sub-zones for various
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industries, along with supporting infrastructure (e.g., logistics, utilities),
commercial areas, and often residential, social, and recreational facilities to create

a self-contained township or economic hub.

The key distinguishing feature in terms of city planning (or zone planning) is:

« (b) Inclusion of multiple industries in one zone: This is the defining
characteristic of a Multi-Sector SEZ. It allows for synergies between different

industries and a more diversified economic base within the zone.

e (a) Architectural design flexibility: This is not the primary distinction; both

types can have varying degrees of design flexibility.

« (c) Exclusive focus on residential development: This would be a residential
township, not typically an SEZ which is focused on economic (industrial/service)

activities, though SEZs can include residential areas.

 (d) Greater emphasis on historical preservation: This is not a defining feature of
SEZs in general, unless a specific SEZ is located in an area with historical

significance.

Therefore, the inclusion of multiple industries is what distinguishes a Multi-Sector

SEZ from a Single-Sector SEZ.

Inclusion of multiple industries in one zone
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Quick Tip

« SEZ (Special Economic Zone): An area with special economic regulations

to promote investment and exports.

« Single-Sector SEZ: Focuses on one specific industry (e.g., IT SEZ, Pharma
SEZ).

o Multi-Sector SEZ (Multi-Product SEZ): Designed to host a variety of

different industries and activities.

o The key difference is the diversity of industries accommodated within the

zone.

o Planning for a multi-sector SEZ is more complex, requiring integrated infras-

tructure for diverse needs.

24.

Non-structural mitigation measures focus on

(a) Building physical infrastructure to reduce disaster risks

(b) Increasing public awareness and preparedness for potential disasters
(c) Providing financial compensation for losses incurred during disasters
(

d) Rebuilding communities after disasters have struck
Correct Answer: (b)

Solution: Disaster mitigation measures are actions taken to reduce or eliminate the
long-term risk to human life and property from natural or man-made hazards. These

measures can be broadly classified as structural or non-structural.

o Structural Mitigation: Involves physical construction or modification of
buildings and infrastructure to make them more resistant to disaster impacts.
Examples: Building earthquake-resistant structures, constructing flood levees or
seawalls, retrofitting existing buildings, creating storm shelters. (Option (a)

relates to this).
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o Non-Structural Mitigation: Focuses on policies, plans, knowledge, awareness,
and practices to reduce disaster risk and impact, without involving physical

construction. Examples:
— Land use planning and zoning regulations (e.g., restricting development in
high-risk areas).

— Building codes and standards (that mandate disaster-resistant design, but

the measure is the code itself, not the construction).

— Public awareness and education programs about risks and

preparedness.
— Early warning systems and evacuation planning.
— Hazard mapping and risk assessment.

— Environmental protection and management (e.g., watershed management to

reduce flood risk).

— Insurance programs (can be considered non-structural as a risk transfer

mechanism).

Let’s evaluate the options:

 (a) Building physical infrastructure to reduce disaster risks: This is structural

mitigation.

« (b) Increasing public awareness and preparedness for potential
disasters: This is a key component of non-structural mitigation. Educating the
public about hazards, vulnerability, and what to do before, during, and after a

disaster enhances community resilience.

 (c) Providing financial compensation for losses incurred during disasters: This is
part of disaster relief and recovery (post-disaster), or risk transfer (insurance),
not primarily mitigation (pre-disaster risk reduction), though insurance can

incentivize mitigation.
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 (d) Rebuilding communities after disasters have struck: This is post-disaster

recovery and reconstruction. Mitigation aims to reduce the need for rebuilding by

lessening disaster impacts.

Therefore, non-structural mitigation measures focus on aspects like policy, awareness,

and preparedness. Option (b) is a prime example.

Increasing public awareness and preparedness for potential disasters

Disaster Mitigation: Actions to reduce long-term risk from hazards.

Structural Mitigation: Physical construction to reduce hazard impact

(e.g., dams, retrofitting buildings).

Non-Structural Mitigation: Policies, plans, knowledge, awareness, and
practices (e.g., land use planning, building codes, public education, early

warning systems, hazard mapping).

Increasing public awareness and preparedness is a crucial non-structural mit-

igation strategy.

25.

The 30 St Mary Axe skyscrapers in London, nicknamed "The Gherkin" due

to its distinctive shape, was designed by which architect known for his

innovative and sustainable designs?

(a) Norman Foster

b) Richard Rogers

(
(c¢) Renzo Piano
(d) Will Alsop

Correct Answer: (a)
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Solution: 30 St Mary Axe, popularly known as "The Gherkin," is a distinctive,
cucumber-shaped (hence the nickname) skyscraper in London’s financial district. It
was completed in 2003. This iconic building was designed by the architectural firm
Foster + Partners, led by Norman Foster. Norman Foster is a highly acclaimed
British architect known for his high-tech, innovative, and sustainable architectural
designs. His firm has designed numerous landmark buildings worldwide.

Let’s consider the other architects:

« Richard Rogers: Another prominent British architect (e.g., Lloyd’s building in
London, Pompidou Centre in Paris with Renzo Piano). Known for high-tech

architecture.

« Renzo Piano: An Italian architect, also known for high-tech designs (e.g.,

Pompidou Centre with Richard Rogers, The Shard in London).

o Will Alsop: A British architect known for his modernist and sometimes

avant-garde designs (e.g., Peckham Library in London).

The Gherkin (30 St Mary Axe) is a signature work of Norman Foster and his firm,

Foster + Partners, recognized for its unique form and energy-efficient design features.

| Norman Foster]|

« 30 St Mary Axe ("The Gherkin") is a famous skyscraper in London.
o It was designed by the firm Foster + Partners, led by Norman Foster.

o Norman Foster is renowned for innovative, high-tech, and sustainable archi-

tecture.

o Other architects listed are also significant figures in modern architecture but

were not the designers of The Gherkin.

48



26.

Which sustainable design principle focuses on optimizing a building’s
orientation to the sun?

(a) Passive solar design

(b) Excessive energy consumption

(c) Traditional building orientation

(

d) Minimal consideration for sunlight
Correct Answer: (a)

Solution: Sustainable design aims to minimize negative environmental impacts and
maximize occupant well-being through efficient use of resources and energy.
Optimizing a building’s orientation to the sun is a key strategy in this.

Let’s analyze the options:

 (a) Passive solar design: This design strategy focuses on using the building’s
site, orientation, and architectural features (e.g., windows, overhangs, thermal
mass) to harness solar energy for heating and lighting, and to minimize unwanted
solar heat gain, thereby reducing the need for active mechanical systems (like
heating, cooling, and artificial lighting). Optimizing the building’s orientation to
the sun (e.g., maximizing south-facing glazing in cold climates for winter heat
gain, minimizing west-facing glazing to reduce summer afternoon heat gain) is a

fundamental aspect of passive solar design.

« (b) Excessive energy consumption: This is the opposite of a sustainable

design principle.

 (c) Traditional building orientation: Traditional building practices often did
incorporate climate-responsive orientation, but "traditional building orientation"
itself isn’t a specific sustainable design principle like "passive solar design." Some
traditional orientations might be sustainable, others not, depending on climate
and context. Passive solar design is a more precise term for the deliberate

optimization for solar benefits.
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e (d) Minimal consideration for sunlight: This would lead to poor energy

performance and occupant comfort, contrary to sustainable design.

The sustainable design principle that specifically focuses on optimizing a building’s
orientation to the sun to achieve benefits like natural heating, cooling, and daylighting

is Passive solar design.

Passive solar design

» Passive Solar Design utilizes building orientation, site, and materials to

control solar heat gain and natural light.
» Key strategies include:

— Orienting the building to maximize winter solar gain (e.g., south-facing
windows in the northern hemisphere) and minimize summer overheating

(e.g., shading, limited west-facing windows).
— Using windows effectively for daylighting and solar heating.
— Incorporating thermal mass to store and release solar heat.
— Designing shading elements (overhangs, louvers).

o This approach reduces reliance on active heating, cooling, and lighting sys-

tems, saving energy.

27.

A water treatment process of removing suspended solids by destabilizing
the suspended particles in water solutions is

(a) Clarks process

(b) Screening

(c) Coagulation

(d) Disinfection
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Correct Answer: (c)

Solution: The question describes a water treatment process for removing suspended
solids by destabilizing them. Many fine suspended solids (colloidal particles) in water
are stable due to small size and surface charges (often negative), which cause them to
repel each other and remain dispersed.

Let’s analyze the options:

« (a) Clarks process: This is a water softening process used to remove
temporary hardness (calcium bicarbonate) by adding slaked lime (calcium
hydroxide). It causes precipitation of calcium carbonate. While it removes solids
(precipitated hardness), its primary purpose is softening, not removal of general

suspended solids by destabilization of existing particles.

« (b) Screening: This is a physical process that removes larger floating or
suspended solids from water by passing it through screens of various mesh sizes.

It doesn’t involve destabilizing fine particles.

» (c) Coagulation: This is a chemical water treatment process used to remove
fine suspended and colloidal particles that are too small to settle out or be
filtered easily. It involves adding chemicals called coagulants (e.g., alum, ferric
chloride, polyelectrolytes). These coagulants neutralize or reduce the surface
charges of the colloidal particles, destabilizing them. This allows the particles
to come together (agglomerate) to form larger, heavier flocs. These flocs can then
be removed by subsequent processes like sedimentation (settling) and filtration.

This matches the description perfectly.

« (d) Disinfection: This process kills or inactivates pathogenic microorganisms in
water to make it safe for drinking. Common methods include chlorination, UV

irradiation, ozonation. It does not primarily remove suspended solids.

The process of removing suspended solids by destabilizing the suspended particles is
Coagulation. This is often followed by flocculation (gentle mixing to promote floc

growth), sedimentation, and filtration.

Coagulation
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Quick Tip

o Coagulation is a water treatment process that destabilizes fine suspended

and colloidal particles.

o Coagulants (chemicals like alum) are added to neutralize particle charges,

allowing them to aggregate into larger flocs.
o These flocs can then be removed by settling (sedimentation) and filtration.

« Screening removes large solids. Clarks process is for water softening. Disin-

fection kills pathogens.

28.

Which structural design philosophy considers both elastic and ultimate
strength conditions?

(a) Limit State Design

(b) Elastic Design (Working Stress Design)

(c) Ultimate Load Design (Ultimate Strength Design)

(d) Plastic Design

Correct Answer: (a)

Solution: Structural design philosophies dictate how structures are analyzed and
designed to ensure safety and serviceability.

Let’s consider the philosophies:

« (a) Limit State Design (LSD): This is a modern structural design philosophy
that aims to ensure a structure will not become unfit for its intended use during
its design life. It considers various 'limit states" beyond which the structure

would no longer satisfy design requirements. These include:

— Ultimate Limit States (ULS): Related to safety and collapse (e.g.,
strength, stability, overturning, fracture due to ultimate load). This involves

considering the ultimate strength of materials and sections.
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— Serviceability Limit States (SLS): Related to performance and occupant
comfort under normal service loads (e.g., deflection, vibration, cracking).

This often involves considering behavior in the elastic range.

LSD uses partial safety factors for loads and material strengths. It considers both
ultimate strength conditions (for safety) and behavior under service loads (often

elastic, for serviceability).

« (b) Elastic Design (Working Stress Design / Allowable Stress Design):
This is an older design philosophy. It assumes that materials behave elastically
under service loads. Stresses in structural members are calculated under working
(service) loads and are limited to a certain fraction of the material’s yield
strength (allowable stress). It primarily focuses on behavior in the elastic range
and does not explicitly consider the ultimate strength or failure mechanisms of

the structure.

e (c¢) Ultimate Load Design (Ultimate Strength Design / Load Factor
Design): This philosophy focuses on the ultimate load-carrying capacity of the
structure. Loads are multiplied by load factors, and the structure is designed
such that its ultimate strength (based on yield or ultimate strength of materials)
is greater than or equal to these factored loads. It primarily considers the
ultimate strength condition (collapse) but might not explicitly address

serviceability criteria like deflections as comprehensively as LSD.

« (d) Plastic Design: This is a specific method used mainly for steel structures,
based on the ability of steel to undergo plastic deformation (yielding) and
redistribute stresses. It considers the formation of plastic hinges and the plastic
moment capacity of sections to determine the ultimate load-carrying capacity
(collapse load). It focuses on the ultimate strength condition by allowing for

plastic behavior.

The design philosophy that explicitly considers both conditions related to ultimate

strength (for safety against collapse) and conditions related to behavior under service
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loads (often elastic, for serviceability like deflection and cracking) is Limit State

Design (LSD).

Limit State Design

« Limit State Design (LSD): Considers multiple limit states:

— Ultimate Limit States (ULS): Safety against collapse (strength, stabil-

ity). Involves ultimate strength of materials.

— Serviceability Limit States (SLS): Performance under normal use (de-

flection, cracking, vibration). Often involves elastic behavior.
LSD aims for a balance of safety and serviceability.

« Working Stress Design (Elastic Design): Stresses under service loads

< allowable stresses (fraction of yield strength). Focus on elastic behavior.

o Ultimate Load Design: Structure’s ultimate strength > factored loads.

Focus on collapse condition.

o Plastic Design: Uses plastic theory for ultimate strength of steel structures.

29.
"Transit-Oriented Development" (TOD) emphasizes

a) Encouraging sprawling suburban developments
c

(
(b) Disregarding the integration of housing and transportation
(c) Isolating residential areas from public amenities

(

d) Integrating housing with public transportation to reduce dependency on private

vehicles
Correct Answer: (d)

Solution: Transit-Oriented Development (TOD) is an urban planning and

design strategy that focuses on creating compact, walkable, mixed-use communities
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centered around high-quality public transportation systems (e.g., metro stations, light
rail stops, bus rapid transit stations).

Key principles and emphases of TOD include:

« Integration of land use and transportation: Locating housing, jobs, shops,
and services within easy walking or cycling distance (typically a 1/4 to 1/2 mile

or 400m to 800m radius) of transit stations. (Matches option d)

e« Reduced dependency on private vehicles: By providing convenient access
to public transport and making walking/cycling attractive, TOD aims to reduce

car use, traffic congestion, and parking demand. (Matches option d)

o« Compact, mixed-use development: Higher density development around

transit nodes, with a mix of residential, commercial, retail, and civic uses.

o Pedestrian and bicycle-friendly design: High-quality sidewalks, cycle paths,

safe crossings, and public spaces that encourage active transportation.

o Increased transit ridership: Making public transport more convenient and

accessible to more people.

o Environmental benefits: Reduced emissions, less land consumption compared

to sprawl.
« Social equity: Improved access to jobs and services for those without cars.
Let’s evaluate the options:

 (a) Encouraging sprawling suburban developments: TOD is the opposite; it

promotes compact, transit-centered development to counter sprawl.

 (b) Disregarding the integration of housing and transportation: TOD is
fundamentally about integrating housing (and other land uses) with

transportation.

« (c) Isolating residential areas from public amenities: TOD aims to mix uses and

locate amenities near residential areas and transit.
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e (d) Integrating housing with public transportation to reduce

dependency on private vehicles: This accurately describes a core emphasis of

TOD.

Therefore, TOD emphasizes integrating housing (and other land uses) with public

transportation to reduce car dependency.

Integrating housing with public transportation to reduce dependency on private vehicles

» Transit-Oriented Development (TOD): Planning strategy for compact,

mixed-use, walkable communities around transit stations.
« Key goals:

— Integrate land use and public transport.
— Reduce car dependence.
— Promote walking, cycling, and transit use.

— Create vibrant, accessible neighborhoods.

o TOD is an alternative to car-dependent suburban sprawl.

30.

In the context of eco-cities, what does the term "Blue-Green
Infrastructure" refer to?

(a) Sustainable transportation systems

(b) Integrated water management and green spaces

(c) Energy-efficient building materials
(

d) Eco-friendly waste management practices
Correct Answer: (b)

Solution: "Eco-cities" (or sustainable cities) aim to minimize environmental impact

and enhance the well-being of their inhabitants through integrated urban planning and
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design that incorporates ecological principles. Blue-Green Infrastructure (BGI) is
a key concept in creating resilient and sustainable urban environments. It refers to a
network of natural and semi-natural areas and features that provide a range of

ecosystem services.

« "Green" infrastructure typically refers to vegetated elements like parks, green

roofs, green walls, urban forests, gardens, and natural corridors.

o "Blue" infrastructure refers to water elements like rivers, streams, lakes,
ponds, wetlands, sustainable urban drainage systems (SUDS) like swales and rain

gardens, and water-sensitive urban design features.

Blue-Green Infrastructure emphasizes the integration of these water management
systems (blue) with vegetated areas and green spaces (green) to deliver multiple

benefits, such as:
o Stormwater management (reducing flood risk, improving water quality).
o Enhancing biodiversity and ecological connectivity.
o Improving air quality.
o Mitigating urban heat island effect.
» Providing recreational opportunities and improving public health and well-being.
o Enhancing aesthetic quality of urban areas.
Let’s evaluate the options:

 (a) Sustainable transportation systems: This involves promoting public
transport, NMT, EVs. While important for eco-cities, BGI specifically refers to

water and green elements.

« (b) Integrated water management and green spaces: This perfectly
captures the essence of Blue-Green Infrastructure — the synergistic combination

of water systems (blue) and vegetated areas (green).
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e (c) Energy-efficient building materials: Important for green buildings, but not

what BGI refers to.

e (d) Eco-friendly waste management practices: Important for sustainability, but

distinct from BGI.

Therefore, 'Blue-Green Infrastructure" refers to integrated water management and

green spaces.

Integrated water management and green spaces

» Blue-Green Infrastructure (BGI): A network of natural and engineered
ecological systems that combine water management (blue features) with green

spaces and vegetation (green features).

e Blue features: Rivers, ponds, wetlands, SUDS (Sustainable Urban

Drainage Systems) like rain gardens, swales.

o Green features: Parks, green roofs, green walls, urban forests, vegetated

corridors.

o BGI provides multiple ecosystem services, enhancing urban resilience and

livability.

31.

As per URDPFI Guidelines 2015 of Government of India, choose the
correct hierarchy of plans from higher order to lower order

(a) Perspective plan, Development plan, Zonal plan, Regional plan

(b) Perspective plan, Regional plan, Development plan, Zonal plan

(¢) Regional plan, Perspective plan, Development plan, Zonal plan
(

d) Zonal plan, Development plan, Perspective plan, Regional plan

Correct Answer: (b)
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Solution: The URDPFI Guidelines (Urban and Regional Development Plans
Formulation and Implementation Guidelines), issued by the Ministry of Urban
Development (now Ministry of Housing and Urban Affairs), Government of India,
provide a framework for urban and regional planning in the country. They recommend
a hierarchical system of plans.

The typical hierarchy of plans, moving from broader, long-term strategic plans (higher
order) to more detailed, localized plans (lower order) is generally as follows:

1. Perspective Plan: This is the highest-level, long-term (e.g., 20-30 years) strategic
plan for a large region or an entire state. It sets out broad development goals, policies,
and strategies. It often includes macro-level population and economic projections and
identifies major development corridors and zones. 2. Regional Plan: This plan
covers a specific region (which could be an inter-state region, a metropolitan region, or
a district). It translates the goals of the Perspective Plan into more concrete spatial
strategies for that region, coordinating development across multiple urban and rural
areas within the region. It also typically has a long-term horizon (e.g., 15-25 years). 3.
Development Plan (or Master Plan / Comprehensive Development Plan):
This is a statutory plan for a specific urban area (city or town). It details land use
zoning, infrastructure proposals (roads, utilities), and development control regulations
for that urban area. It has a medium to long-term horizon (e.g., 10-20 years) and
implements the objectives of the Regional Plan at the local urban level. 4. Zonal
Development Plan (or Zonal Plan / Area Plan / Local Area Plan): This is a
more detailed plan for specific zones or areas within a city, as identified in the
Development Plan. It elaborates on the land use proposals, infrastructure details, and
urban design guidelines for that particular zone. It has a shorter-term focus and
provides micro-level planning. 5. Annual Plan / Action Plan: These are
short-term (e.g., 1-5 years) plans that detail specific projects and actions to implement
the higher-level plans.

Based on this hierarchy, from higher order (broader, longer-term) to lower order (more
detailed, shorter-term): Perspective Plan — Regional Plan — Development Plan —
Zonal Plan.

Let’s check the options: (a) Perspective plan, Development plan, Zonal plan, Regional
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plan (Incorrect: Regional should be before Development) (b) Perspective plan,
Regional plan, Development plan, Zonal plan (Correct: This matches the
standard hierarchy) (c) Regional plan, Perspective plan, Development plan, Zonal plan
(Incorrect: Perspective is higher than Regional) (d) Zonal plan, Development plan,
Perspective plan, Regional plan (Incorrect: This is reversed order)

Therefore, option (b) represents the correct hierarchy of plans from higher order to

lower order as per URDPFT guidelines.

Perspective plan, Regional plan, Development plan, Zonal plan

« URDPFI Guidelines provide a framework for hierarchical planning in In-

dia.

o The general hierarchy from highest (broadest scope, longest term) to lowest
(most detailed, shortest term) is:
1. Perspective Plan (State/Large Region, very long term vision)
2. Regional Plan (Specific Region, long term strategies)

3. Development Plan / Master Plan (City/Town level, medium-long

term land use infrastructure)

4. Zonal Plan / Local Area Plan (Specific zones within city, detailed

proposals)

5. (Followed by Annual/Action Plans for implementation)

32.

Which of the following pollutants are responsible for the cause of SMOG?
(a) From incinerators

(b) Emissions from vehicles

(c) Both incinerators and emissions from vehicles
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(d) Bioreserves
Correct Answer: (c)

Solution: Smog is a type of air pollution, originally named for the mixture of smoke

and fog. There are two main types:

« Classical Smog (London Smog / Industrial Smog / Sulfurous Smog):
Typically occurs in cool, humid conditions. Main pollutants: Sulfur dioxide
(SO3) and particulate matter (soot, smoke) from burning fossil fuels, especially

coal (e.g., in industrial processes, power plants, domestic heating).

« Photochemical Smog (Los Angeles Smog / Summer Smog): Typically
occurs in warm, sunny, dry conditions. Formed by complex photochemical

reactions involving:

— Primary pollutants: Nitrogen oxides (NOx = NO + NOy) and Volatile
Organic Compounds (VOCs).

— Sunlight: Acts as a catalyst for the reactions.

Main secondary pollutants formed include ozone (O3), peroxyacetyl nitrate
(PAN), aldehydes, and fine particulate matter. Primary sources of NOx and

VOCs are vehicular emissions, industrial emissions, and solvent use.

The question asks which pollutants are responsible for causing smog. The options refer

to sources of pollutants.

e (a) From incinerators: Incinerators (for waste disposal) can release pollutants
like particulate matter, SOy, NOx, VOCs, and heavy metals if not equipped with
adequate pollution control devices. These pollutants can contribute to both

classical and photochemical smog.

e (b) Emissions from vehicles: Vehicular exhaust is a major source of NOx,
VOCs, carbon monoxide (CO), and particulate matter. These are key precursors
for photochemical smog and also contribute to particulate pollution in classical

smog.
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« (c) Both incinerators and emissions from vehicles: Since both sources can
release pollutants that contribute to smog formation, this option is plausible if

both are significant contributors.

« (d) Bioreserves: Bioreserves (protected natural areas) are generally sinks for
pollutants or sources of clean air, not primary sources of smog-causing pollutants

(unless, e.g., forest fires occur).

Both incinerators and vehicular emissions are significant anthropogenic sources of air

pollutants that cause or contribute to smog.

o Incinerators can release SOq, Particulates (for classical smog) and NOx, VOCs

(for photochemical smog).

« Vehicles are major sources of NOx, VOCs (for photochemical smog) and

Particulates.

Therefore, pollutants from both incinerators and emissions from vehicles are

responsible for causing smog.

| Both incinerators and emissions from vehicles |
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Quick Tip

e Smog is air pollution reducing visibility, caused by smoke, fog, and chemical

pollutants.

« Classical Smog: Caused by SOy and particulates (from coal burning, in-

dustry).

« Photochemical Smog: Caused by reactions of NOx and VOCs in sunlight,

forming ozone and other secondary pollutants.
e Sources of Smog Precursors:

— Vehicular emissions: Major source of NOx, VOCs, CO, PM.

— Industrial emissions (including incinerators): Source of SOq,

NOx, VOCs, PM.

o Both sources listed contribute to the pollutants that cause smog.

33.

The Gandhi Smarak Sangrahalaya in Ahmedabad, with its simple
structures and focus on natural elements, showcases the work of which
architect?

(a) Charles Correa

(b) Laurie Baker

(c) B.V. Doshi

(d) Hasmukh C Patel

Correct Answer: (a)

Solution: The Gandhi Smarak Sangrahalaya (Gandhi Memorial Museum) located at
the Sabarmati Ashram in Ahmedabad, Gujarat, is a museum dedicated to the life and
work of Mahatma Gandhi. This building, completed in 1963, is known for its modest

scale, use of simple materials (brick, stone, timber, tiled roofs), open and airy

pavilions, courtyards, and integration with the natural landscape, reflecting Gandhian
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philosophies. The architect who designed the Gandhi Smarak Sangrahalaya at
Sabarmati Ashram is Charles Correa. This was one of his early and significant
works that established his reputation for climate-responsive and culturally sensitive
modern architecture in India.

Let’s consider the other architects:

e (b) Laurie Baker: Known as the "architect of the poor," Baker worked
extensively in Kerala, India, pioneering cost-effective, energy-efficient, and
vernacular-inspired architecture, often using local materials like brick and tile.
While his philosophy aligns with simplicity and natural elements, he did not

design the Sabarmati Sangrahalaya.

e (c) B.V. Doshi (Balkrishna Doshi): A highly influential Indian architect
who worked with Le Corbusier and Louis Kahn. His work combines modernist
principles with Indian traditions and context. He designed many significant
buildings in Ahmedabad (e.g., IIM Ahmedabad (with Kahn), CEPT University,
Amdavad ni Gufa). He did not design the Gandhi Smarak Sangrahalaya at

Sabarmati.

« (d) Hasmukh C Patel: Another prominent architect from Ahmedabad, known
for a wide range of projects including institutional, commercial, and residential
buildings. His style is characterized by functionalism and clarity. He did not

design this specific museum.

Therefore, the Gandhi Smarak Sangrahalaya in Ahmedabad at the Sabarmati Ashram

was designed by Charles Correa.

| Charles Correa |
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Quick Tip

« Gandhi Smarak Sangrahalaya (Gandhi Memorial Museum) at
Sabarmati Ashram, Ahmedabad.

o Designed by architect Charles Correa. Completed in 1963.

o Known for its simple, human-scale structures, use of local materials, court-

yards, and harmony with Gandhian ideals and the ashram environment.

o It is a significant work in post-independence Indian modern architecture.

34.

The "Texture" in architectural design refers to
(a) The visual weight of elements

(b) The arrangement of colours in a composition

(c) The tactile quality or feel of surfaces
(

d) The repetition and variation of patterns
Correct Answer: (c)

Solution: Texture is one of the elements of art and design (others include line, shape,
form, space, color, value). In architectural design (and art in general), texture refers to

the perceived surface quality of a material or object. It can be:

o Tactile (Actual) Texture: The physical feel of a surface when touched (e.g.,
rough, smooth, bumpy, soft, hard).

« Visual Texture (Implied Texture): The illusion of a physical texture created
on a surface through visual means (e.g., a photograph of wood grain on a

laminate surface, a painted imitation of stone).

The question asks what "Texture" refers to.

Let’s evaluate the options:
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« (a) The visual weight of elements: Visual weight refers to the perceived
heaviness or lightness of a design element, influenced by factors like size, color,

density, and placement. This is related to visual balance, not directly texture.

e (b) The arrangement of colours in a composition: This refers to color
theory, color schemes, and how colors are used and combined in a design. This is

distinct from texture.

e (c) The tactile quality or feel of surfaces: This is the core definition of
texture — how a surface feels to the touch (actual texture) or how it appears it
would feel (visual texture). Examples: the roughness of stone, the smoothness of

glass, the softness of fabric.

e (d) The repetition and variation of patterns: Pattern refers to the
repetition of design elements (lines, shapes, colors, textures) in a regular or
irregular arrangement. While a pattern can be made of textures, texture itself is

the surface quality, not the repetition.

Therefore, "Texture" in architectural design refers primarily to the tactile quality or

feel of surfaces (and its visual representation).

The tactile quality or feel of surfaces

o Texture is an element of design referring to the surface quality of an object.

o Tactile Texture: How a surface actually feels when touched (e.g., rough,

smooth, soft, hard, grainy).

o Visual Texture: The illusion of physical texture created by visual means
(e.g., in drawings, paintings, photographs, or on surfaces that imitate other

materials).

o It appeals to our sense of touch (even if only visually implied).
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35.

The ability of the material to deform under stress and return to its original
shape when the stress is removed is called

(a) Elasticity

(b) Plasticity

(c) Brittleness

(d) Stiffness

Correct Answer: (a)

Solution: The question describes a fundamental mechanical property of materials.

« (a) Elasticity: This is the ability of a material to undergo deformation when
subjected to stress (load) and then to return to its original shape and size once
the stress is removed. This deformation is temporary and recoverable. Hooke’s

Law (stress is proportional to strain) often applies within the elastic limit.

« (b) Plasticity (Plastic Deformation): This is the ability of a material to
undergo permanent deformation (change in shape or size that is not recovered)
when subjected to stress beyond its elastic limit. The material does not return to

its original shape after the stress is removed.

 (c) Brittleness: Brittleness is the property of a material that causes it to
fracture (break) with little or no prior plastic deformation when subjected to
stress. Brittle materials (e.g., glass, cast iron) absorb little energy before

fracturing. The opposite of ductility.

« (d) Stiffness (Rigidity): Stiffness is a measure of a material’s resistance to
elastic deformation under stress. A stiff material requires a large stress to
produce a small strain (it has a high Young’s modulus). It describes the

resistance to deformation, not the ability to recover from it.

The description "The ability of the material to deform under stress and return to its
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original shape when the stress is removed" precisely defines Elasticity.

Elasticity

Quick Tip
o Elasticity: Ability of a material to deform under load and return to its

original shape upon removal of the load. Deformation is recoverable.

o Plasticity: Ability of a material to undergo permanent deformation beyond

its elastic limit.
o Brittleness: Tendency to fracture with little plastic deformation.

 Stiffness: Resistance to elastic deformation (measured by Young’s modulus).

36.

The dome of the Florence cathedral was designed by?
(a) Filippo Brunelleschi

(b) Leon Batista Alberti

(c) Giuliano da Sangallo

(d) Giacomo da Vignola

Correct Answer: (a)

Solution: The Florence Cathedral, officially known as the Cattedrale di Santa Maria
del Fiore, is famous for its magnificent dome (cupola). The construction of this dome
was a major architectural and engineering feat of the Early Renaissance. The architect
and engineer who designed and oversaw the construction of this iconic dome was
Filippo Brunelleschi. He won a competition for its design in 1418, and construction
took place between 1420 and 1436. Brunelleschi devised innovative techniques for its
construction, including a double-shell design and special hoisting machinery.

Let’s consider the other architects listed (all are significant Renaissance figures):
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« (b) Leon Battista Alberti (1404-1472): A prominent architect, theorist, and
humanist of the Italian Renaissance. Known for works like the Palazzo Rucellai
and the facade of Santa Maria Novella in Florence, and his treatise "De Re

Aedificatoria."

e (c) Giuliano da Sangallo (c. 1445-1516): An Italian architect, engineer, and
sculptor active during the Renaissance. Worked on projects like the Villa Medici

at Poggio a Caiano.

+ (d) Giacomo da Vignola (Giacomo Barozzi da Vignola, 1507-1573): An
influential Italian Mannerist architect. Known for works like the Villa Farnese at

Caprarola and the Church of the Gesu in Rome (with Giacomo della Porta).

While all were important Renaissance architects, Filippo Brunelleschi is specifically

renowned for designing the dome of the Florence Cathedral.

Filippo Brunelleschi

o The dome of the Florence Cathedral (Santa Maria del Fiore) is a masterpiece

of Renaissance architecture and engineering.
o [t was designed by Filippo Brunelleschi.
o Construction of the dome spanned from 1420 to 1436.

o Brunelleschi’s innovative design featured a double-shell structure and unique

construction methods.

37.

The document providing detailed guidelines for physical planning
development of specific zones within a city is

(a) Long-term comprehensive plan

(b) Structural development plan
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(c) Zonal plan
(d) Master plan

Correct Answer: (c)

Solution: In the hierarchy of urban planning documents, different plans operate at

different scales and levels of detail.

« (a) Long-term comprehensive plan (or Perspective Plan): This is a
high-level strategic document for a large region or city, setting out broad goals
and policies over a long time horizon (e.g., 20-30 years). It does not provide

detailed guidelines for specific zones.

e (b) Structural development plan (or Structure Plan): This type of plan
outlines the broad spatial structure of development for an area, including key
infrastructure, land use patterns, and major development zones. It is more

strategic than detailed for specific zones.

e (c) Zonal plan (or Zonal Development Plan, Local Area Plan, Sector
Plan): This is a detailed plan prepared for specific zones or areas within a city,
as identified in a higher-level Development Plan or Master Plan. It elaborates on
the proposals of the higher plan, providing detailed land use layouts,
development control regulations, infrastructure provisions (roads, utilities), urban
design guidelines, and specific proposals for that particular zone. This perfectly
matches the description "detailed guidelines for physical planning development of

specific zones within a city."

e (d) Master plan (or Development Plan, Comprehensive Development
Plan): This is a statutory plan for an entire urban area (city/town), outlining its
overall development strategy, land use zoning, major infrastructure, etc., for a
medium to long term (e.g., 10-20 years). While it designates zones, the detailed

planning *within* those zones is often done through Zonal Plans.

Therefore, the document that provides detailed guidelines for the physical planning
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and development of specific zones within a city is a Zonal plan.

Zonal plan

o Planning Hierarchy (Higher to Lower Order):
1. Perspective Plan (Broadest, longest term)
2. Regional Plan
3. Development Plan / Master Plan (City-wide)
4. Zonal Plan / Local Area Plan (Detailed plan for specific zones within

the city)

o Zonal plans provide the micro-level details for implementing the broader

objectives of the Master Plan within specific areas.

38.

In Auto Cad when a layer is turned off
(a) Details can still be added to the layer

(b) Details on the layer cannot be seen

(c) Details cannot be erased from the layer

(

d) Design file is displayed
Correct Answer: (b)

Solution: In AutoCAD (and other CAD software), layers are used to organize and
manage different parts of a drawing. Each layer can have properties like color,

linetype, lineweight, and visibility states. Common visibility states for a layer:
e On/Off:

— On: Objects on the layer are visible and can be plotted (printed).
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— Off: Objects on the layer are invisible (cannot be seen on the screen) and
are not plotted. However, objects on a layer that is turned OFF are still part
of the drawing database and are regenerated with the drawing. You cannot

directly select or modify objects on an OFF layer, but they exist.
o Freeze/Thaw:

— Thawed (Unfrozen): Similar to "On," objects are visible and plottable.

— Frozen: Objects on a frozen layer are invisible, not plotted, and,
importantly, are not regenerated by AutoCAD during operations like
zoom, pan, or regen. This can improve performance in very large drawings.

You cannot add or modify objects on a frozen layer.
« Lock/Unlock:

— Locked: Objects on a locked layer are visible but cannot be selected or

edited (prevents accidental modification).

— Unlocked: Objects are visible and editable.

The question asks what happens when a layer is "turned off'. When a layer is turned

OFF:

« Details on the layer cannot be seen (they become invisible). This matches

option (b).

« You generally cannot add new details (objects) to a layer that is turned OFF
because you cannot make it the current layer if it’s off, or selection/snapping to

existing entities on it is impossible. (So (a) is incorrect).

e You cannot erase details from an OFF layer because you cannot select them.
You'd need to turn the layer ON to select and erase. (So (c¢) "Details cannot be
erased" is true in the sense you can’t interact, but the objects still exist and can

be erased if layer is turned on).

« (d) "Design file is displayed" is irrelevant to the state of a single layer.
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The most direct and primary consequence of turning a layer OFF is that its contents

become invisible.

Details on the layer cannot be seen

Quick Tip

o Layer Turned OFF:

— Objects on the layer become invisible.
— Objects are not plotted.
— Objects still exist in the drawing database and are regenerated.

— You cannot draw on or directly edit objects on an OFF layer.
« Layer Frozen:

— Objects are invisible and not plotted.
— Objects are NOT regenerated, which can improve performance.

— You cannot draw on or edit objects on a frozen layer.

o Turning a layer OFF makes its contents invisible.

39.

Which of the following cities is known for being India’s first Greenfield
smart city?

(a) Bengaluru

(b) Mumbai

(c) Naya Raipur

(d) Chennai

Correct Answer: (c)

Solution: A Greenfield city (or greenfield project) refers to development on

previously undeveloped land, such as agricultural land or unused open areas. This
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contrasts with Brownfield development (on previously used, possibly contaminated
land) or development within existing urban areas (infill, retrofitting, redevelopment).
A Smart City incorporates information and communication technology (ICT) and
other means to enhance quality and performance of urban services, to reduce costs and
resource consumption, and to engage more effectively and actively with its citizens.
India’s Smart Cities Mission includes various types of projects, including retrofitting

existing cities and developing greenfield areas. Among the options provided:

« (a) Bengaluru, (b) Mumbai, (d) Chennai: These are large, existing
metropolitan cities (megacities). While they are part of the Smart Cities Mission
and are undergoing various smart city projects (mostly retrofitting and
redevelopment of specific areas), they are not "greenfield smart cities" in their

entirety, as they are established urban centers.

e (c) Naya Raipur (Atal Nagar): Naya Raipur (officially Atal Nagar-Nava
Raipur) is the new capital city of Chhattisgarh, planned and developed as a
greenfield city. It has been designed from the outset with smart city principles
and infrastructure. It is often cited as one of India’s first (or one of the most
prominent examples of) planned greenfield smart cities. It incorporates modern
urban planning, green building concepts, smart transportation, and ICT-enabled

services.

Therefore, Naya Raipur is known for being a significant greenfield smart city

development in India.

Naya Raipur
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Quick Tip

o Greenfield Development: Building on previously undeveloped land.

o Smart City: Utilizes ICT and innovation to improve urban services and

quality of life.

« Naya Raipur (Atal Nagar-Nava Raipur) in Chhattisgarh is a prominent

example of a planned greenfield smart city in India.

o Other cities like Dholera (Gujarat) and Amaravati (Andhra Pradesh - though
its development faced hurdles) are also examples of large-scale greenfield

smart city projects.

o Major existing metros like Bengaluru, Mumbai, Chennai are undertaking
smart city initiatives primarily through retrofitting and redevelopment of

existing areas.

40.

What is the primary advantage of pre-stressing in structural design?
(a) Increased durability

(b) Enhanced aesthetic appeal

(¢) Improved fire resistance
(

d) Higher load-carrying capacity
Correct Answer: (d)

Solution: Pre-stressing is a technique used in concrete construction (and sometimes
other materials) where internal stresses are deliberately introduced into a structural
member before it is subjected to external service loads. This is usually done by
tensioning high-strength steel tendons (wires, strands, or bars) within or adjacent to
the concrete. The pre-stressing force induces compressive stresses in the concrete in
zones where tensile stresses would normally develop under service loads. Concrete is

strong in compression but weak in tension. By pre-compressing these zones, the tensile
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stresses caused by external loads are counteracted, effectively increasing the
load-carrying capacity of the member and controlling cracking.

Primary advantages of pre-stressing (especially in concrete):

o Higher load-carrying capacity: Pre-stressed concrete members can carry
significantly larger loads or span longer distances compared to equivalent
non-pre-stressed (reinforced concrete) members. This is because the
pre-compression effectively increases the section’s capacity to resist tensile

stresses from bending. (Matches option d)

 Reduced cracking and improved crack control: By keeping the concrete in
compression under service loads, tensile cracking is minimized or eliminated,

leading to better durability and protection of reinforcement.

¢ Increased stiffness and reduced deflections: Pre-stressed members are

generally stiffer and exhibit smaller deflections under service loads.

o Lighter and more slender members: Due to increased efficiency, members
can often be made more slender, leading to material savings and aesthetic

possibilities.

o Improved durability (indirectly): Reduced cracking improves durability by
protecting steel reinforcement from corrosion. (Option a is a consequence, but

higher load capacity is more primary).
Let’s evaluate the options:

 (a) Increased durability: This is an important benefit, largely resulting from
better crack control, but the fundamental structural advantage is enhanced load

capacity.

 (b) Enhanced aesthetic appeal: Pre-stressing allows for more slender sections and
longer spans, which can contribute to aesthetic appeal, but this is a secondary

benefit.
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e (c) Improved fire resistance: Pre-stressing itself does not inherently improve the
fire resistance of concrete or steel significantly compared to conventional
reinforced concrete. Fire resistance depends more on concrete cover, aggregate
type, and member size. Special considerations are needed for fire design of

pre-stressed concrete.

e (d) Higher load-carrying capacity: This is a primary and fundamental
advantage. Pre-stressing enables concrete members to resist much higher bending

moments and shear forces.

The primary structural advantage of pre-stressing is the significant increase in the

load-carrying capacity of the member.

Higher load-carrying capacity

Quick Tip

o Pre-stressing Concrete: Inducing internal compressive stresses in concrete

to counteract tensile stresses from service loads.
o Primary Advantages:

— Significantly increased load-carrying capacity and longer span ca-
pability.
— Better crack control and reduced deflections under service loads.

— Allows for more slender and efficient structural members.

o Improved durability is a consequence of better crack control.

41.

Identify the command that does not belong to the Boolean group in
AutoCAD

(a) union

(b) subtract
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(c) intersect

(d) divide
Correct Answer: (d)

Solution: In AutoCAD (and other 3D modeling software), Boolean operations are
used to combine or modify 3D solid objects or 2D regions based on set theory

principles. The standard Boolean commands for 3D solids in AutoCAD are:

o« UNION: Combines two or more selected solid objects into a single solid object.

It represents the logical OR operation on the volumes.

« SUBTRACT: Removes the volume of one set of solid objects (the objects to

subtract) from another set of solid objects (the source objects).

« INTERSECT: Creates a new solid object consisting only of the common
volume (overlapping region) of two or more selected solid objects. It represents

the logical AND operation on the volumes.

These three (UNION, SUBTRACT, INTERSECT) form the core set of Boolean

operations on solids.

Let’s look at the options:

(a) union: This is a standard Boolean command.

(b) subtract: This is a standard Boolean command.

(c) intersect: This is a standard Boolean command.

(d) divide: The ‘DIVIDE‘ command in AutoCAD is used to place points or

blocks at equally spaced intervals along the length or perimeter of an object (like
a line, arc, polyline). It is a drafting or annotation tool, not a Boolean operation
for combining or modifying the geometry of solids or regions in the way UNION,

SUBTRACT, or INTERSECT do.

Therefore, the command ‘DIVIDE® does not belong to the Boolean group of operations
in AutoCAD for solids/regions.
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Quick Tip

« Boolean Operations in CAD (for 3D solids/2D regions): Based on
set theory for combining volumes/areas.
— UNION: Combines objects (A U B).
— SUBTRACT: Removes one object from another (A - B).
— INTERSECT: Finds common overlapping volume/area (A N B).

e The ‘DIVIDE‘ command in AutoCAD is for placing points/blocks at equal

intervals along an object, not a Boolean operation.

o (Note: There is a ‘SLICE‘ command to cut a solid, which is different from

Boolean subtraction or division of one solid by another.)

42.

What is the main purpose of fiscal policy?
(a) To regulate the money supply

(b) To achieve economic stability and growth
(c) To control inflation
(

d) To promote international trade
Correct Answer: (b)

Solution: Fiscal policy refers to the use of government revenue collection (primarily
taxes) and government spending (expenditure) to influence a country’s economy. The

main purposes or objectives of fiscal policy typically include:

e Achieving economic stability: This involves managing aggregate demand to
avoid excessive inflation (overheating economy) or recession (high unemployment,

low growth).

o« Promoting economic growth: Using fiscal tools to encourage investment,

production, and long-term sustainable growth.
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« Ensuring full employment (or low unemployment): Stimulating demand

during downturns to create jobs.

» Price stability (controlling inflation): While monetary policy is often the
primary tool for inflation control, fiscal policy (e.g., reducing government
spending or increasing taxes to curb demand) can also play a role. (Option c is a

part of stability).

o Equitable distribution of income and wealth: Through progressive taxation

and social welfare spending.

« Resource allocation: Directing resources towards desired sectors or public

goods.

The overarching goal that encompasses many of these is to achieve macroeconomic
stability (stable prices, low unemployment) and sustainable economic growth.

Let’s evaluate the options:

e (a) To regulate the money supply: Regulating the money supply and credit
conditions is primarily the role of monetary policy, which is conducted by the
central bank (e.g., by adjusting interest rates, reserve requirements, open market

operations).

e (b) To achieve economic stability and growth: This is a comprehensive
statement that captures the main aims of fiscal policy — managing business cycles

(stability) and fostering long-term expansion (growth).

e (c) To control inflation: Controlling inflation is one aspect of achieving
economic stability, and fiscal policy can contribute to it. However, monetary
policy often plays a more direct role. "Achieving economic stability" is a broader

goal that includes inflation control.

e (d) To promote international trade: While fiscal measures like tariffs or
export subsidies can influence international trade (these are part of trade policy,

often linked to fiscal policy), promoting international trade is not usually
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considered the *main™ or *primary™ purpose of general fiscal policy in the same

way as macroeconomic management.

Option (b) provides the most encompassing and widely accepted primary purpose of

fiscal policy.

To achieve economic stability and growth

Quick Tip
» Fiscal Policy: Use of government spending and taxation to influence the

economy.
e Main Goals:

— Macroeconomic stability (controlling business cycles, inflation, unem-
ployment).

— Sustainable economic growth.

— Equitable income distribution.

e Monetary Policy (by central bank) primarily deals with money supply and

interest rates to control inflation and stabilize economy.

o "Economic stability and growth" is the most comprehensive primary goal for

fiscal policy among the options.

43.
What is the name of the section of a Gothic cathedral that houses the
clergy and choir during services?

(a) Transept

Correct Answer: (d)
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Solution: In Christian church architecture, particularly in cathedrals and larger
churches, specific areas are designated for different functions and participants in

services.

e (a) Transept: The transept is the transverse arm of a cruciform (cross-shaped)
church, set at right angles to the nave. It separates the nave from the

chancel /choir /sanctuary area.

o (b) Nave: The nave is the central part of a church building, intended to
accommodate most of the congregation. It extends from the main entrance to the

chancel.

e (c) Apse: The apse is a semicircular or polygonal termination or recess in a
building, especially at the eastern end of a church chancel, often domed or

vaulted, where the altar is typically located.

e (d) Chancel (and Choir): The chancel is the part of a church near the altar,
reserved for the clergy and choir. It is typically located in the eastern part of the
church, beyond the nave and transepts. The choir (also called quire) is often
specifically the area within the chancel where the choir sits. The sanctuary,

containing the main altar, is the most sacred part of the chancel.

The question asks for the section that "houses the clergy and choir during services."

This description directly corresponds to the Chancel (which includes the choir area).
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Quick Tip

o Chancel: The part of a church containing the altar, sanctuary, and choir

stalls; reserved for clergy and choir.
o Choir (Quire): The area within the chancel where the choir sits.
o Nave: Main body of the church for the congregation.
o Transept: Transverse arms forming the cross shape.

e Apse: Semicircular/polygonal termination at the east end, often housing

the altar.

44.

The state of the atmosphere over an area at any point in time is known as
(a) Weather

b) Climate

Correct Answer: (a)

Solution: Let’s define the terms related to atmospheric conditions:

« (a) Weather: Weather refers to the state of the atmosphere at a specific place
and time, with respect to variables such as temperature, humidity, precipitation,
wind, cloud cover, and atmospheric pressure. It describes short-term atmospheric

conditions.

« (b) Climate: Climate is the long-term average of weather patterns in a
particular region, typically calculated over a period of 30 years or more. It
describes the characteristic atmospheric conditions of an area over extended

periods.

« (c) Heat: Heat is a form of energy. In meteorology, it relates to thermal energy
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in the atmosphere, influencing temperature. It’s a component of weather, not the

state of the atmosphere itself.

e (d) Cold: Cold is the relative absence of heat, perceived as low temperature.

It’s a description of a thermal state, a component of weather.

The question asks for "The state of the atmosphere over an area at any point in time."

This precisely matches the definition of Weather.

Quick Tip
o« Weather: Short-term state of the atmosphere at a specific time and place

(e.g., today’s temperature, rainfall, wind).

« Climate: Long-term average of weather patterns for a region (e.g., average

annual rainfall, typical temperature range for a season).

« Weather is what you get (day-to-day); Climate is what you expect (long-term

average).

45.

The plumbing system in which anti siphonage pipe is provided only for
solid waste line is

(a) Partially ventilated single stack system

(b) Two pipe system

(c) Single stack system

(d) One pipe

Correct Answer: (a)

Solution: Plumbing drainage systems are designed to carry away wastewater and

prevent sewer gases from entering buildings. This involves soil pipes (for foul water
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from WCs, urinals), waste pipes (for sullage from sinks, baths, showers), and vent
pipes (to maintain atmospheric pressure in the system and protect trap seals).

Different plumbing systems:

« Two-pipe system: Separate pipes for soil (foul water) and waste (sullage).
Both soil pipe and waste pipe have their own separate vent pipes (or are
connected to a common vent stack). This is the most elaborate and traditionally

considered the most hygienic system, but also more expensive.
e One-pipe system (Single stack, partially ventilated):

— Single stack system (fully ventilated or modified one-pipe): A single
main vertical pipe (stack) collects both soil and waste water. This stack is
extended upwards as a main vent. Traps of all appliances connected to this
stack are individually ventilated by separate branch vent pipes connecting to
a common vent stack or back to the main soil/waste stack above the highest

connection (if it also serves as vent).

— Single stack system (unventilated or simplified): A very basic system
where traps rely solely on their own water seal and the main stack vent for
protection. Prone to siphonage or back pressure if not carefully designed;
generally not recommended for multi-story buildings without specific

anti-siphon traps or air admittance valves.

« Partially ventilated single stack system (or One-pipe system with
partial ventilation): This is a variation of the one-pipe system. It aims to
simplify ventilation compared to a fully ventilated one-pipe or two-pipe system.
In some forms of partially ventilated single stack systems, only the traps of
certain appliances, particularly those carrying solid waste (like WCs), are
provided with dedicated anti-siphonage pipes (branch vents), while other less
critical fixtures (like sinks or baths carrying only liquid waste) might rely on the
main stack vent and careful pipe sizing to protect their traps, or use resealing
traps or air admittance valves. The description "anti siphonage pipe is provided

only for solid waste line' (meaning fixtures connected to the soil pipe branch
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carrying solid waste, primarily WCs) fits this concept of selective or partial
ventilation. The "solid waste line" itself is the soil pipe which is part of the single

stack.

Let’s re-evaluate options based on the specific phrasing: "anti siphonage pipe is

provided only for solid waste line".

« (a) Partially ventilated single stack system: This system, by definition,
implies that not all traps are individually vented. Providing anti-siphonage pipes
(vents) specifically for critical fixtures like WCs (which handle "solid waste")
while possibly omitting them for others (or using alternative protection) is a form
of partial ventilation within a single stack setup. This seems to fit the description

best.

e (b) Two pipe system: In a full two-pipe system, both the soil pipe and the waste

pipe typically have comprehensive ventilation.

 (c) Single stack system: This term can be ambiguous. If it means a "fully
ventilated single stack system' (modified one-pipe), then most/all traps are
vented. If it means an "unventilated single stack", then few or no anti-siphonage

pipes are used beyond the main stack vent. "Partially ventilated" is more specific.

 (d) One pipe: "One-pipe system' is a broad category that includes fully
ventilated (modified one-pipe) and partially ventilated single stack systems.

Option (a) is more specific.

Given the specific detail "only for solid waste line", the Partially ventilated single

stack system is the most accurate description.

Partially ventilated single stack system
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Quick Tip

o Plumbing drainage systems:

— Two-pipe system: Separate soil and waste stacks, both usually fully

vented.

— One-pipe system (Single Stack): Combines soil and waste into one

stack.

x Fully ventilated (Modified One-Pipe): Most/all traps have anti-
siphonage vent pipes.

« Partially ventilated: Only selected critical traps (e.g., WCs handling
solid waste) are provided with anti-siphonage vent pipes. Other
traps might rely on main stack vent, resealing traps, or air admit-

tance valves.

« Unventilated: Minimal or no branch venting (relies on main stack

vent).

 Providing anti-siphonage (vent) pipes "only for solid waste line" fixtures (like

WCs) is characteristic of a partially ventilated single stack system.

46.

The characteristic which defines eclecticism in architecture is
(a) Rigidity in adhering to a single historical style

(b) Incorporation of elements from various architectural styles

(¢) Emphasis on minimalist design and functionality
(

d) Focus on the use of innovative materials and technologies
Correct Answer: (b)

Solution: Eclecticism in architecture refers to a design approach or style that draws
inspiration, ideas, and forms from a diverse range of historical architectural styles and

sources, often combining them within a single work. Instead of strictly adhering to one
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historical style or a new, singular design philosophy, eclectic architects select and
combine elements from different periods and cultures.

Let’s evaluate the options:

« (a) Rigidity in adhering to a single historical style: This describes
revivalist styles (e.g., Neoclassicism, Gothic Revival) where architects try to
faithfully replicate or reinterpret a specific historical style. Eclecticism is the

opposite; it embraces multiple styles.

« (b) Incorporation of elements from various architectural styles: This is
the defining characteristic of eclecticism. Architects consciously choose and
combine motifs, forms, and details from different historical precedents (e.g.,
Classical, Gothic, Renaissance, Baroque, as well as non-Western styles) to create

a new, composite design.

e (c) Emphasis on minimalist design and functionality: This describes
Modernist principles (e.g., "form follows function," rejection of historical
ornament, simplicity). Eclecticism often involves ornamentation and forms drawn

from historical styles, which can be complex rather than minimalist.

e (d) Focus on the use of innovative materials and technologies: While
eclectic architects might use modern materials and techniques, their defining
characteristic is the stylistic borrowing, not necessarily a primary focus on
material /technological innovation (which is more typical of Modernism or

High-Tech architecture).

Therefore, the characteristic that defines eclecticism in architecture is the
incorporation of elements from various architectural styles. Eclecticism was

particularly prominent in the 19th and early 20th centuries.

Incorporation of elements from various architectural styles
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Quick Tip

o Eclecticism in Architecture: A design approach that combines elements,
motifs, and forms from a variety of historical architectural styles and sources

within a single building or design.

o It is characterized by freedom to choose and mix elements from different

periods and cultures.

 This contrasts with strict adherence to a single historical style (Revivalism)

or a singular new style (e.g., Modernism).

e Prominent in the 19th and early 20th centuries.

47.

Pile foundation is mostly preferred in
(a) Soft rocks

(b) Soft and loose soils

(c) Hard rocks
(

d) Compact granular soils
Correct Answer: (b)

Solution: Pile foundations are a type of deep foundation. They consist of long,
slender columns (piles) made of materials like concrete, steel, or timber, which are
driven, drilled, or jacked into the ground to transfer structural loads to deeper,
stronger soil or rock strata.

Pile foundations are preferred or necessary in several situations:

« When the upper soil layers are weak, soft, or loose: If the soil near the
surface has low bearing capacity (e.g., soft clay, loose sand, filled ground), it
cannot support the loads from shallow foundations (like strip, pad, or raft
foundations) without excessive settlement or failure. Piles are used to transfer

the loads through these weak layers down to a firmer stratum (end-bearing piles)
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or to develop support through friction along their length in moderately

competent soil (friction piles). (This matches option b).

o For heavy structural loads: When loads from the superstructure are very
high (e.g., tall buildings, heavy industrial structures, bridges), shallow
foundations might not be adequate even if the upper soil is reasonably good.

Piles can distribute these heavy loads to deeper, stronger ground.

« To resist uplift forces or lateral loads: Piles can be designed to resist uplift
(tension) forces (e.g., in structures subject to buoyancy or wind overturn) or large

horizontal loads (e.g., from earthquakes, wind, bridge abutments).

« In expansive or collapsible soils: To bypass problematic soils near the surface

that are prone to large volume changes.
o For structures over water or in areas with high water table.
Let’s evaluate the options:

 (a) Soft rocks: If "soft rock" refers to weathered or weak rock that still has decent
bearing capacity, shallow foundations might still be feasible if the rock is near the
surface. If it’s very soft/decomposed rock overlying stronger rock, piles could be
used to reach the stronger layer. However, "soft and loose soils" is a more classic

scenario for piles.

« (b) Soft and loose soils: This is a primary reason for using pile foundations.
These soils have low bearing capacity and are prone to excessive settlement. Piles

bypass these weak upper layers.

 (c) Hard rocks: If hard rock is at or near the surface, shallow foundations (like
footings directly on rock) are usually the most economical and effective solution,
as hard rock has very high bearing capacity. Piles would generally not be needed
unless loads are exceptionally high or there are other specific reasons (like

resisting uplift in rock anchors).
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« (d) Compact granular soils (e.g., dense sand, gravel): These soils generally have
good bearing capacity. Shallow foundations are often suitable. Piles might be
used if loads are very heavy or if liquefaction is a concern in seismic areas for

loose granular soils (but "compact" implies good).

Therefore, pile foundations are most commonly preferred and necessary when dealing
with soft and loose soils near the surface that cannot adequately support the

structure using shallow foundations.

| Soft and loose soils]

 Pile Foundations (Deep Foundations): Used to transfer structural loads

to deeper, more competent soil or rock strata.
o Primary situations for using piles:

— Weak, compressible, or loose upper soil layers with low bearing capacity.
— Heavy structural loads.

— To resist uplift or large lateral loads.

— Problematic soils (expansive, collapsible).

o If hard rock or very competent soil is near the surface, shallow foundations

are usually preferred.

48.

The planning approach which emphasizes community participation and
collaboration in the urban renewal process is

(a) Top-down planning

(b) Market-oriented planning

(¢) Comprehensive planning
(

d) Bottom-up planning
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Correct Answer: (d)

Solution: The question asks for a planning approach that emphasizes community
participation and collaboration, especially in urban renewal.

Let’s define the planning approaches:

« (a) Top-down planning (Rational-comprehensive planning in its
traditional form): Decisions are made by central authorities or experts, and
then implemented downwards. Community participation is often limited to
consultation at later stages, if at all. This approach can be efficient but may lack

local relevance and public support.

o (b) Market-oriented planning (Laissez-faire approach / Neoliberal
planning): Relies primarily on market forces (supply and demand) to shape
urban development, with minimal government intervention. Community
participation might occur through market mechanisms or advocacy, but is not a

central tenet of the planning philosophy itself.

e (c) Comprehensive planning (Rational planning): A systematic approach
that involves setting goals, collecting data, analyzing alternatives, and developing
a long-range plan for guiding future development. While modern comprehensive
planning often incorporates public participation, the term itself doesn’t inherently

emphasize it as the *primary™* driver in the way a "bottom-up" approach does.

« (d) Bottom-up planning (Participatory planning / Community-based
planning / Advocacy planning / Collaborative planning): This approach
emphasizes the active involvement of local communities, residents, and
stakeholders in all stages of the planning process, from identifying needs and
setting goals to developing and implementing solutions. It values local
knowledge, empowers communities, and aims for plans that are responsive to
local needs and have strong public support and ownership. Collaboration
between planners, officials, and the community is key. This perfectly fits the

description "emphasizes community participation and collaboration."
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In the context of urban renewal (redeveloping or improving existing urban areas), a
bottom-up, participatory approach is increasingly recognized as crucial for ensuring
that renewal projects meet the needs of existing residents, minimize displacement,
preserve community character where desired, and achieve sustainable and equitable
outcomes. Therefore, Bottom-up planning is the approach that emphasizes

community participation and collaboration.

Bottom-up planning

Quick Tip
« Bottom-up Planning (Participatory/Community-based Planning):

Emphasizes active involvement of local communities and stakeholders in the

planning process. Values local knowledge and collaboration.
« Top-down Planning: Decisions made centrally by experts/authorities.
o Market-oriented Planning: Relies on market forces.

o Comprehensive Planning: A systematic process; modern versions often
include participation, but "bottom-up" specifically highlights it as a core

principle.

o For urban renewal, bottom-up approaches are vital for social equity and

project success.

49.

The expansion device used in domestic refrigerator working on vapour
compression cycle is

(a) Electrically operated throttle valve

(b) Manually operated valve

(c¢) Thermostatic valve
(

d) Capillary tube
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Correct Answer: (d)

Solution: In a vapor compression refrigeration cycle (used in domestic refrigerators,
air conditioners, etc.), the expansion device (also called a throttling device or metering
device) has two main functions: 1. To reduce the pressure of the high-pressure liquid
refrigerant coming from the condenser down to the low pressure of the evaporator. 2.
To regulate the flow of refrigerant into the evaporator. This pressure reduction causes
the refrigerant to cool significantly due to the Joule-Thomson effect, allowing it to
absorb heat in the evaporator.

Common types of expansion devices:

o Capillary Tube: A long, narrow tube of fixed diameter. The pressure drop
occurs due to friction and acceleration of the refrigerant as it flows through the
tube. Capillary tubes are simple, inexpensive, and have no moving parts, making
them very common in small refrigeration systems like domestic refrigerators,

freezers, and small air conditioners where the load is relatively constant.

o Thermostatic Expansion Valve (TEV or TXV): A more sophisticated
device that regulates refrigerant flow into the evaporator based on the superheat
of the refrigerant vapor leaving the evaporator. It can adjust to varying load
conditions. Used in larger or more complex systems. (Option ¢ is a type of

expansion valve).

« Automatic Expansion Valve (AEV): Maintains a constant pressure in the

evaporator. Less common now.

« Float Valves (High-side, Low-side): Maintain a constant liquid level in a

float chamber or evaporator. Used in some larger systems.
« Orifice plates / Short tube restrictors: Simpler fixed restriction devices.
Options provided:

 (a) Electrically operated throttle valve: Electronic expansion valves (EEVs) exist,

offering precise control, but are more common in larger/advanced systems, not
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typically "domestic refrigerators” where cost and simplicity are key. "Throttle

valve" is a general term.

(b) Manually operated valve: Not used as the primary expansion device in an

automatic refrigeration cycle like a domestic refrigerator.

(c) Thermostatic valve (Thermostatic Expansion Valve - TEV): As described,
this is a modulating valve used for varying loads, common in commercial
refrigeration and larger AC systems, but less so in typical domestic refrigerators

which usually have a simpler device.

(d) Capillary tube: This is the most common expansion device used in
domestic refrigerators and small hermetic refrigeration systems due to its

simplicity, low cost, and reliability (no moving parts).

Therefore, the expansion device predominantly used in domestic refrigerators is the

Capillary tube.

Capillary tube

« Expansion Device in refrigeration: Reduces pressure and regulates flow of

refrigerant to evaporator.

o Capillary Tube: A long, thin tube providing a fixed restriction. Simple,

cheap, no moving parts.

o Widely used in small, hermetically sealed refrigeration systems with relatively
constant loads, such as domestic refrigerators, freezers, and window air

conditioners.

« Thermostatic Expansion Valves (TEVs) are more common in larger

systems or those with varying loads, offering better control.

50.
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Match the respective cities to their planners

City Planner(s)
P | Navi Mumbai | 1 | H.K. Mewada and Prakash M Apte
Q | Amaravati 2 | Jamsetji Tata
R | Gandhinagar | 3 | Charles Correa
S | Jamshedpur | 4 | Hafeez Contractor

(a) P-4, Q-3, R-2, S-1
(b) P-4, Q-3, R-1, S-2
(c) P-3, Q-2, R4, S-1
(d) P-3, Q-4, R-1, S-2

Correct Answer: (d)

Solution: Let’s establish the planners for each city first based on general knowledge,
then match with the provided planner list indices if that’s the format, or directly use
names if the list in the table is just labels. The options (P-X, Q-Y, R-Z, S-W) suggest
P,Q,R,S are cities and X,Y,Z,W are indices of planners from a presumed list. The
table in the image gives: Planners associated with the indices in Group 11
(from common knowledge/likely intent): 1. H.K. Mewada (was chief
architect-planner for Gandhinagar, possibly with Prakash M Apte too). 2. Jamsetji
Tata (Visionary founder of Jamshedpur; planning was done by various
architects/engineers he commissioned, e.g., Axel Sahlin, then others). 3. Charles
Correa (Associated with planning of Navi Mumbai). 4. Hafeez Contractor (A
prominent contemporary Indian architect, less known for master planning entire new
cities in this historical context compared to others).

Let’s match cities to planners based on historical facts:

o P) Navi Mumbai: Planned as a new twin city to Mumbai. Charles Correa
was one of the key architects and planners involved in its conception and initial
master plan (along with Pravina Mehta and Shirish Patel). So, P matches with

Charles Correa.
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e Q) Amaravati: The new capital city of Andhra Pradesh. Its master plan (after
2014) was developed by Singaporean firms (Surbana Jurong), and later designs
by Norman Foster etc. Among the listed options, if we assume a different
timeframe or aspect, it is tricky. Hafeez Contractor has been involved in some
projects in Andhra Pradesh but not the primary master planner of Amaravati in

its current conception. This is a difficult match with the given list of planners.

« R) Gandhinagar: The capital city of Gujarat. It was planned after Mumbai
state was bifurcated. H. K. Mewada was the chief architect and town planner,
with Prakash M Apte also contributing significantly. So, R matches with H.K.
Mewada and Prakash M Apte.

« S) Jamshedpur: An early planned industrial city in India, founded by Jamsetji
Tata. The initial city plan was developed by American and European
planners/engineers commissioned by Tata (e.g., Axel Sahlin, then others like
Frederick C. Temple, Major Pringle). So, S is associated with Jamsetji Tata (as

founder /visionary).

Based on these associations: P (Navi Mumbai) — Charles Correa ) (Amaravati) —
(Difficult to match with given options. If Hafeez Contractor is forced, it’s a weak link
for primary master planning) R (Gandhinagar) — H.K. Mewada and Prakash M Apte
S (Jamshedpur) — Jamsetji Tata (as the visionary/client who commissioned its
planning)

Now let’s map these to the indices given in the image for Group II planners as used by
the solution options: The problem image *itself* creates the matching table. Group II
has: 1: H.K. Mewada and Prakash M Apte 2: Jamsetji Tata 3: Charles Correa 4:
Hafeez Contractor

So our matches are: P (Navi Mumbai) — Charles Correa (Planner index 3) Q
(Amaravati) — (This remains tricky. If forced, and if the option (d) is correct: P-3,
Q-4, R-1, S-2 implies Q (Amaravati) is matched with Hafeez Contractor (Planner
index 4)). R (Gandhinagar) — H.K. Mewada and Prakash M Apte (Planner index 1)
S (Jamshedpur) — Jamsetji Tata (Planner index 2)

Let’s check option (d): P-3, Q-4, R-1, S-2
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o P-3: Navi Mumbai — Charles Correa. (Correct)

e Q-4: Amaravati — Hafeez Contractor. (Plausible if he was involved in some

capacity, though not the main master planner of recent large-scale plans).
« R-1: Gandhinagar - H.K. Mewada and Prakash M Apte. (Correct)

o S-2: Jamshedpur — Jamsetji Tata. (Correct, as visionary founder who initiated

planning).

This set of matches in option (d) seems to be the intended one, with the
Amaravati-Hafeez Contractor link being the most tenuous for "planner" but perhaps

acceptable if he consulted or designed major projects there.

P-3, Q-4, R-1, S-2

o« Navi Mumbai: Key planners include Charles Correa, Pravina Mehta,

Shirish Patel.

« Amaravati (new capital): Master plan largely by Singaporean firms (Sur-
bana Jurong initially), further designs by others. Hafeez Contractor’s direct

role as master planner is less prominent but he is a major Indian architect.

« Gandhinagar: Planned by H.K. Mewada (Chief Architect) and Prakash M
Apte.

o Jamshedpur: Founded by Jamsetji Tata. Planned by various experts he

commissioned.

o Match these known associations with the indices provided for planners in the

question.

o1.
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Line that connects the distributor conductor at the nearest pole to the
consumer’s end is

(a) Secondary transmission lines

(b) Service mains

(¢) Primary transmission lines

(

d) Secondary distribution lines
Correct Answer: (b)

Solution: Electrical power distribution systems consist of several stages:
1. Generation: Power is produced at generating stations.

2. Transmission: High voltage transmission lines carry bulk power over long

distances from generating stations to main substations.

o Primary transmission lines: Highest voltages (e.g., 220 kV, 400 kV, 765
kV).
« Secondary transmission lines: Lower high voltages (e.g., 66 kV, 110 kV,

132 kV), connecting main substations to area substations.

3. Distribution: From area substations, power is distributed to consumers at lower

voltages.
o Primary distribution lines: Medium voltages (e.g., 11 kV, 33 kV),
feeding distribution transformers.

« Secondary distribution lines (Distributors): Low voltages (e.g., 400V
three-phase, 230V single-phase in India), running along streets or areas, from
which consumers are supplied. These are the "distributor conductors at the

nearest pole" mentioned.
4. Service Connection:

« Service mains (Service line / Service drop): The line that connects

the secondary distribution line (distributor) at the nearest pole or
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underground junction to the consumer’s premises (specifically, to the
consumer’s energy meter or main switch). This is the final link in the power

supply chain to the end-user.

The question asks for the line connecting the "distributor conductor at the nearest pole
to the consumer’s end". This accurately describes the Service mains (or service line).
Let’s evaluate the options: (a) Secondary transmission lines: These are high voltage
lines, part of bulk power transmission, not the final connection to consumer. (b)
Service mains: Correct. This is the line from the local distributor to the consumer’s
building. (¢) Primary transmission lines: These are very high voltage lines for
long-distance bulk power transmission. (d) Secondary distribution lines (Distributors):
These are the local low-voltage lines running in a neighborhood, from which service
mains tap off to individual consumers. The question asks for the line *from* the
distributor *to* the consumer.

Therefore, the correct term is Service mains.

| Service mains|

Quick Tip

 Electrical Power System Stages: Generation — Transmission (Primary Sec-

ondary) — Distribution (Primary Secondary) — Service Connection.

« Distributors (Secondary Distribution Lines): Low-voltage lines in

streets/areas from which consumers are supplied.

» Service Mains (Service Line / Service Drop): The final overhead or
underground line connecting the distributor to the consumer’s premises (me-

ter).

o Transmission lines operate at much higher voltages for bulk power transfer.

52.
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Which of the following architectural elements is NOT typically found in a
South Indian temple complex?

(a) Gopuram

(b) Vimana

(¢) Mandapa

(d) Shikhara

Correct Answer: (d)

Solution: South Indian temple architecture (Dravidian style) has distinct
characteristics and architectural elements. North Indian temple architecture (Nagara
style) has different features.

Key elements typically found in a South Indian temple complex (Dravidian style):

e (a) Gopuram (Gopura): These are monumental, ornate gateway towers, often
elaborately sculpted, located at the entrances to the temple enclosure (prakaras).

They are a very prominent feature of South Indian temples.

e (b) Vimana: This is the tower or superstructure built over the garbhagriha
(sanctum sanctorum, the innermost shrine housing the main deity). In South
Indian temples, the vimana is typically pyramidal or stepped in form and is

usually smaller in height than the gopurams in large temple complexes.

e (c) Mandapa (Mantapa): These are pillared halls or pavilions within the
temple complex, used for various purposes like assembly, rituals, dance, or as
antechambers leading to the shrine. Multiple mandapas with different functions

are common.
« (d) Shikhara:

— In North Indian temple architecture (Nagara style), the term
Shikhara refers to the main curvilinear or beehive-shaped tower built over

the garbhagriha. This is the most prominent part of a North Indian temple.

— In South Indian temple architecture (Dravidian style), the term

"Shikhara" has a different, more specific meaning. It refers to the crowning
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capstone element at the very top of the Vimana. This is usually a small,
dome-like or octagonal /polygonal capstone (often called a stupika or kalasha

on top of that). It is not the main tower itself, which is called the Vimana.

The question asks what is NOT "typically found". If "Shikhara" is used in its North
Indian sense (the main curvilinear tower over the sanctum), then it is NOT found in
South Indian temples (where the equivalent tower is the Vimana). If "Shikhara" is
used in its South Indian sense (the finial /capstone of the Vimana), then it IS found.
However, when comparing architectural styles, "Shikhara" usually refers to the
distinctive North Indian tower form, which is very different from the South Indian
Vimana. Given the options, it’s likely contrasting these main tower types. The other
elements (Gopuram, Vimana, Mandapa) are all quintessential and defining features of
South Indian temple complexes. The North Indian style Shikhara (curvilinear tower)
is not found in South Indian temples. Therefore, interpreting "Shikhara" in its more
common usage referring to the North Indian tower form, it is the element not typically

found in a South Indian temple complex as the primary tower over the sanctum.

(Assuming "Shikhara" refers to the North Indian Nagara style tower, which is distinct

from the South Indian Vimana.)
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Quick Tip

e South Indian Temple Architecture (Dravidian Style) - Key Ele-
ments:
— Gopuram: Monumental gateway tower.

— Vimana: Pyramidal or stepped tower over the main sanctum (garbha-
griha).
— Mandapa: Pillared hall.

— The crowning element of the Vimana is also sometimes called a
'shikhara" in South Indian terminology, but it’s a small capstone, not

the main tower.
« North Indian Temple Architecture (Nagara Style) - Key Element:
— Shikhara: Curvilinear or beehive-shaped main tower over the sanctum.

o If "Shikhara" in the question refers to the characteristic North Indian tower,

then it is not found in South Indian temples (which have Vimanas). This is

the usual distinction made.

53.

Which of the following gas is produced from landfill wastes?
(a) Biogas

(b) Compressed Natural gas

(c) Liquified petroleum gas

(d) Both Liquified petroleum gas and Compressed Natural gas

Correct Answer: (a)

Solution: Landfill waste, particularly organic waste (food scraps, paper, yard
trimmings, etc.), undergoes anaerobic decomposition (decomposition in the absence of
oxygen) by microorganisms. This process produces a mixture of gases known as

landfill gas (LFG). The primary components of landfill gas are:
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« Methane (CH,): Typically 40-60
« Carbon Dioxide (CO,): Typically 40-60

« Trace amounts of other gases: Nitrogen (N3), oxygen (Og - if air intrudes),
hydrogen sulfide (HsS), ammonia (NHs), various volatile organic compounds

(VOCs).

This mixture of methane and carbon dioxide (with trace gases) produced from the
anaerobic digestion of organic matter is commonly referred to as Biogas. Landfill gas
is a type of biogas. Biogas can be captured from landfills and used as an energy source
(e.g., to generate electricity or heat), or it can be flared to convert methane to CO4
(which is a less potent greenhouse gas than CHy over shorter timeframes).

Let’s evaluate the options:

« (a) Biogas: This is the general term for gas produced from anaerobic

decomposition of organic matter, and landfill gas is a prime example.

e (b) Compressed Natural Gas (CNG): Natural gas is primarily methane
(CHy) extracted from geological deposits. CNG is natural gas compressed for use
as fuel. While landfill gas contains methane, it’s not "natural gas" in the sense of
fossil fuel origin, and it typically requires processing (upgrading) to remove COq

and impurities to reach natural gas quality if it’s to be used as CNG.

« (c) Liquefied Petroleum Gas (LPG): LPG consists mainly of propane
(C3Hg) and butane (C4Hjg), which are byproducts of petroleum refining and

natural gas processing. It is not produced from landfill waste.

« (d) Both Liquified petroleum gas and Compressed Natural gas:
Incorrect, as LPG is not produced, and LFG is distinct from natural gas though

it contains methane.

Therefore, the gas produced from landfill wastes is Biogas (specifically, landfill gas, a
type of biogas).

Biogas
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Quick Tip

« Landfill gas (LFG) is produced by the anaerobic decomposition of organic

waste in landfills.
o LFG is a type of Biogas.
e Main components: Methane (CHy) and Carbon Dioxide (COq).

» Natural Gas (source of CNG) is primarily methane from fossil deposits. LPG

is propane/butane from petroleum/natural gas processing.

54.

What is the role of zoning laws in city planning?
(a) To regulate the use of land and buildings

(b) To promote economic development

(c) To provide affordable housing options

(

d) To encourage the construction of high-rise buildings
Correct Answer: (a)

Solution: Zoning laws (or zoning ordinances) are a primary tool used in city
planning and urban land use management. They involve dividing a municipality or

region into different districts or "zones" and specifying the permitted land uses and
development regulations for each zone.

The primary role of zoning laws is:

« To regulate the use of land and buildings (Option a): This is the

fundamental purpose. Zoning specifies:

— Permitted uses: What activities can take place on the land (e.g., residential,

commercial, industrial, agricultural, recreational).

— Building characteristics: Regulations on building height, size (bulk), density
(e.g., Floor Area Ratio - FAR or Floor Space Index - FSI), setbacks from
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property lines, parking requirements, lot coverage, open space requirements,

and sometimes architectural design standards.

o To ensure orderly development and prevent incompatible land uses from being
located near each other (e.g., separating heavy industry from residential areas to

protect public health and amenity).

o To implement the goals and policies of a comprehensive plan or master plan for

the city.
o To protect public health, safety, and general welfare.
Let’s evaluate the other options as "the role":

e (b) To promote economic development: Zoning can influence economic
development by designating areas for commercial or industrial uses, providing
infrastructure, or offering incentives. However, this is one of many objectives it
might serve, not its sole or most fundamental defining role. The primary role is

land use regulation.

e (c¢) To provide affordable housing options: Zoning can impact housing
affordability. For example, exclusionary zoning (e.g., large minimum lot sizes,
restrictions on multi-family housing) can reduce affordability. Inclusive zoning
policies can aim to promote affordable housing. But providing affordable housing
is a specific policy outcome that zoning can support or hinder, not its defining

role which is broader land use regulation.

e (d) To encourage the construction of high-rise buildings: Zoning
regulations specify maximum building heights and densities. In some zones (e.g.,
central business districts, high-density residential areas), zoning might permit or
encourage high-rise buildings. In other zones (e.g., low-density residential areas),
it might restrict them. So, encouraging high-rises is a specific application of

zoning, not its general role.
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The most accurate and encompassing description of the role of zoning laws is to

regulate the use of land and buildings.

To regulate the use of land and buildings

e Zoning is a key land use planning tool.

o Its primary role is to divide land into districts (zones) and establish
regulations for the use of land and the type, density, and form of

buildings within each zone.

o Aims to ensure orderly development, separate incompatible uses, and imple-

ment comprehensive plan goals.

o While zoning can affect economic development, housing affordability, and

building form, its fundamental purpose is land use regulation.

55.

Which survey technique utilizes aerial or satellite imagery to gather
information about land use, vegetation and other features of the Earth’s
surface?

(a) Field survey

(b) Remote sensing

(c) Participant observation

(

d) Interview survey
Correct Answer: (b)

Solution: The question describes a survey technique that uses imagery from aircraft
or satellites.

Let’s analyze the options:
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+ (a) Field survey (Ground survey): This involves direct observation,
measurement, and data collection on the ground at the site or area of interest.
Examples: land surveying with theodolites/total stations, ecological quadrat
studies, soil sampling. It does not primarily use aerial /satellite imagery as the

data collection method itself (though imagery might guide field work).

« (b) Remote sensing: This is the science and art of acquiring information about
the Earth’s surface (or other objects) without being in direct physical contact
with it. This is typically done by sensing and recording reflected or emitted
energy (e.g., electromagnetic radiation) using sensors on airborne platforms
(aircraft, drones) or spaceborne platforms (satellites). The data collected is often
in the form of images (e.g., aerial photographs, satellite imagery). This imagery
is then analyzed to gather information about land use, land cover, vegetation,
topography, water bodies, and other features. This matches the description

perfectly.

« (c) Participant observation: This is a qualitative research method used in
social sciences (e.g., anthropology, sociology) where the researcher immerses
themselves in a social setting to observe behavior and interactions from an
"insider" perspective. Not related to aerial /satellite imagery for Earth surface

features.

e (d) Interview survey (or Questionnaire survey): This involves collecting
data by asking questions to individuals or groups, either face-to-face, by phone,
or through written questionnaires. Used for gathering opinions, attitudes,

demographic data, etc. Not based on imagery.

The survey technique that utilizes aerial or satellite imagery to gather information

about Earth’s surface features is Remote sensing.

Remote sensing
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Quick Tip

« Remote Sensing: Acquiring information about an object or phenomenon
without making physical contact, typically using sensors on satellites or air-
craft to detect and record electromagnetic radiation reflected or emitted from

the Earth’s surface.

o Aerial photography and satellite imagery are key products of remote

sensing.

o Used extensively for mapping land use/land cover, monitoring vegetation,

environmental assessment, disaster management, etc.

o Field survey is ground-based. Participant observation and interview surveys

are social science research methods.

56.

Which of the following trap is provided at the junction of house sewer and
street sewer?

(a) Q-trap

(b) Gully trap

(c) Reflux valve

(d) Intercepting trap

Correct Answer: (d)

Solution: A trap in a plumbing drainage system is a device that uses a water seal to
prevent the passage of foul gases (sewer gases) from the drainage pipes back into the
building or environment, while allowing wastewater to flow through.

Different types of traps are used at various locations:

« P-trap, S-trap, Q-trap (Option a): These are common types of traps (named
for their shape) used under individual plumbing fixtures like sinks, washbasins,
bathtubs, and WCs to prevent sewer gases from entering the building through
the fixture outlet.
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e Gully trap (Gully, Nahani trap) (Option b): A gully trap is typically
located outside a building, at the point where wastewater from kitchens,
bathrooms (excluding WCs), and courtyards is collected before it enters the
house sewer (building drain). It has a water seal to prevent foul gases from the

sewer from entering the surface drains.

« Reflux valve (Non-return valve / Check valve) (Option c): A reflux valve
is a device that allows fluid to flow in only one direction. In drainage systems, it
can be used to prevent backflow of sewage into a building, for example, during
flooding or when the public sewer surcharges. It’s a backflow prevention device,

not primarily a trap for sewer gases (though some might incorporate a seal).

» Intercepting trap (Interceptor trap / Disconnecting trap) (Option d):
An intercepting trap is a large trap traditionally provided at the junction where
the house sewer (building drain carrying all wastewater from a property)
connects to the public street sewer. Its purpose is to "intercept' or prevent sewer
gases from the main public sewer system from entering the private house
drainage system. It typically has a deep water seal and often an

inspection/cleaning access point (rodding eye).

The question asks for the trap provided "at the junction of house sewer and street
sewer"'. This is the specific location and function of an Intercepting trap. While the
use of intercepting traps has become less common in some modern plumbing codes
(which may rely on proper ventilation of the entire system and individual fixture
traps), it was a standard feature in older systems and is still used or required in some

regions.

Intercepting trap
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Quick Tip

o Trap: A plumbing device with a water seal to block sewer gases.

o Intercepting Trap (Interceptor / Disconnecting Trap): Installed at

the point where a house sewer connects to the public street sewer.

» Its purpose is to prevent sewer gases from the public sewer from entering the

private drainage system of the house.

o P, S, Q traps are for individual fixtures. Gully traps are for collecting sullage

before it enters the house sewer. Reflux valve prevents backflow.

57.

Where was the Great Granary of the Indus Valley civilization discovered?
(a) Lothal

(b) Harappa

(¢) Mohenjo-Daro

(d) Kalibangan

Correct Answer: (c)

Solution: The Indus Valley Civilization (also known as the Harappan Civilization)
was a Bronze Age civilization that flourished in the northwestern regions of South
Asia. Its major cities included Harappa, Mohenjo-Daro, Dholavira, Lothal,
Kalibangan, Rakhigarhi, etc. These cities were characterized by sophisticated urban
planning, advanced sanitation systems, and large public structures.

Granaries were significant structures found in several Indus Valley cities, suggesting

organized storage of grain, possibly for communal use, taxation, or trade.

e Mohenjo-Daro: One of the largest and most well-known granaries of the Indus
Valley Civilization was discovered at Mohenjo-Daro. This massive structure,
located in the "citadel" area, had a raised platform base (to protect from floods
and pests) and multiple storage blocks with air passages. It is often referred to as

the "Great Granary" of Mohenjo-Daro due to its impressive size and construction.

111



o Harappa: Harappa also had significant granary structures, consisting of rows of
brick platforms or storage blocks, located near the river. While substantial, the
one at Mohenjo-Daro is often highlighted as "The Great Granary" in popular

discourse due to its scale and preservation.

o Lothal: Lothal was a major port city with a dockyard. It also had a warehouse
structure, which might have served for storage of goods including grain, but the

most famous "Great Granary" is associated with Mohenjo-Daro or Harappa.

« Kalibangan: This site also revealed evidence of planned settlement and
structures, including fire altars, but is less famous for a "Great Granary" on the

scale of Mohenjo-Daro or Harappa.

The term "The Great Granary' is most famously associated with the large granary
structure found at Mohenjo-Daro. Its substantial brick-built foundations and
evidence of ventilation suggest a sophisticated storage facility. While Harappa also had
prominent granaries, the one at Mohenjo-Daro is often specifically cited with this

superlative.

Mohenjo-Daro

e The Indus Valley Civilization had well-planned cities with significant public

structures.

o Large granaries for storing grain have been found at major sites like

Mohenjo-Daro and Harappa.

e "The Great Granary" is most famously associated with the impressive granary

structure discovered at Mohenjo-Daro, located on its citadel mound.

« Harappa also had substantial granary facilities.

58.
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A slump test for concrete is carried out to determine
(a) Workability

b) Durability

c) Strength

d)

Water content

(
(
(
Correct Answer: (a)

Solution: The slump test is a common, simple, and widely used field test to assess
the consistency or workability of fresh concrete. Workability refers to the ease with
which fresh concrete can be mixed, placed, compacted, and finished without
segregation or bleeding. It indicates the fluidity or stiffness of the concrete mix.

How the slump test is performed: 1. A standard slump cone (a frustum of a cone,
typically 300mm high, 100mm top diameter, 200mm bottom diameter) is filled with
fresh concrete in layers, each layer being tamped with a standard tamping rod. 2. The
cone is then carefully lifted vertically upwards. 3. The unsupported concrete will
"slump" (subside) due to gravity. 4. The slump is measured as the difference in height
between the top of the slump cone (original height of concrete) and the top of the
slumped concrete.

Interpretation of slump value:
A higher slump value indicates a more fluid, wetter concrete mix (higher
workability).
o A lower slump value indicates a stiffer, drier mix (lower workability).
o Different types of slump (true slump, shear slump, collapse slump) can also
indicate the cohesiveness of the mix.

The slump test primarily gives an indication of the consistency and workability of the
concrete.

Let’s evaluate the options:

e (a) Workability: This is the primary property assessed by the slump test. It
measures the consistency of fresh concrete, which is a key aspect of its

workability.
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« (b) Durability: Durability refers to the ability of hardened concrete to resist
weathering, chemical attack, abrasion, and other deterioration processes over
time. Slump test is on fresh concrete and doesn’t directly measure durability

(though workability can influence compaction, which affects durability).

e (c) Strength (Compressive Strength): Strength is a property of hardened
concrete, typically measured by crushing concrete cubes or cylinders at 7, 14, or
28 days. Slump test does not directly measure strength, although there can be an
indirect relationship (e.g., very high slump due to excess water can lead to lower

strength).

e (d) Water content: While the slump value is highly sensitive to the water
content of the mix (more water generally means higher slump), the test itself
measures consistency/workability, not directly the water content percentage

(which is determined by mix design or other tests).

Therefore, the slump test for concrete is carried out to determine its Workability.

Workability

Quick Tip

o Slump Test: A field test to measure the consistency and workability of

fresh concrete.

« Workability: Ease of mixing, placing, compacting, and finishing fresh con-

crete.
 Higher slump value = higher workability (wetter/more fluid mix).
« Lower slump value = lower workability (stiffer/drier mix).

o It does not directly measure strength, durability, or water content (though

it’s affected by water content).
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59.

According to URDPFI guidelines, what is the full form of IDDP?
(a) Inter District Development Plan

(b) Intra District Development Planning

(c) Integrated District Development Plan

(d) Inter District Development Planning

Correct Answer: (c)

Solution: URDPFI (Urban and Regional Development Plans Formulation and
Implementation) Guidelines are issued by the Government of India to provide a
framework for planning. These guidelines often refer to various types of plans at
different hierarchical levels. The acronym IDDP, in the context of these guidelines and
general district-level planning in India, stands for Integrated District
Development Plan.

An Integrated District Development Plan (IDDP) aims to:

o Provide a comprehensive and integrated framework for the development of a

district.

» Coordinate planning efforts across various sectors (e.g., agriculture, industry,

infrastructure, social services, environment) within the district.

« Integrate spatial planning (land use, infrastructure) with socio-economic

development planning.

o Link planning at the district level with higher-level (state, regional) plans and

lower-level (block, village/town) plans.

« Often involves participation of local bodies (Panchayats, Municipalities) and

other stakeholders.

Let’s check the options: (a) Inter District Development Plan: "Inter" implies between
districts, which would be more of a regional plan. (b) Intra District Development

Planning: "Planning" at the end usually isn’t part of the acronym for the plan itself.
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(c) Integrated District Development Plan: This is the standard and widely
recognized full form for IDDP in the context of Indian planning frameworks like
URDPFI. The term "Integrated" emphasizes the comprehensive and coordinated
nature of the plan. (d) Inter District Development Planning: Similar issue as (a) and
(b).

Therefore, IDDP stands for Integrated District Development Plan.

Integrated District Development Plan

« URDPFI Guidelines: Framework for urban and regional planning in India.
o IDDP stands for Integrated District Development Plan.

o This is a comprehensive plan for the coordinated development of a district,

integrating various sectors and spatial planning.

60.

Which of the following is NOT an example of noise pollution control
measure?

(a) Soundproofing buildings

(b) Increasing industrial activities in residential areas

(c) Enforcing noise level regulations
(

d) Using noise barriers along highways
Correct Answer: (b)

Solution: Noise pollution control measures are actions taken to reduce or mitigate
the harmful effects of excessive or unwanted sound (noise).

Let’s analyze the options:

» (a) Soundproofing buildings: This involves using materials and construction

techniques to reduce sound transmission into or out of buildings (e.g., insulating
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walls, double-glazed windows). This is a direct measure to control noise exposure

within buildings. So, it IS a noise pollution control measure.

« (b) Increasing industrial activities in residential areas: This would
generally increase noise pollution in residential areas, as industrial activities are
often sources of significant noise. Locating noisy industries away from residential
zones (through land use planning/zoning) is a noise control measure. So,
increasing industrial activities *in* residential areas is NOT a control measure;

it’s a cause of noise pollution.

« (c) Enforcing noise level regulations: Governments and local authorities
often set permissible noise level standards for different zones (residential,
commercial, industrial) and times (day, night). Enforcing these regulations (e.g.,
through monitoring, penalties for violations) is a key administrative and legal

measure for noise pollution control. So, it IS a noise pollution control measure.

« (d) Using noise barriers along highways: Noise barriers (walls or berms) are
physical structures built alongside busy highways or railways to block or reduce
the transmission of traffic noise to adjacent sensitive areas like residential
neighborhoods. This is a common engineering measure for noise control. So, it IS

a noise pollution control measure.

The question asks which option is NOT an example of a noise pollution control
measure. Option (b), "Increasing industrial activities in residential areas," would

exacerbate noise pollution, not control it.

Increasing industrial activities in residential areas
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Quick Tip

» Noise Pollution Control Measures aim to reduce noise levels or exposure.
o Examples include:

— Engineering controls: Soundproofing, noise barriers, quieter machinery.

— Administrative/Legal controls: Noise level regulations, zoning (separat-

ing noisy sources from sensitive areas).

— Planning controls: Buffer zones, careful site planning.

o Increasing noise-generating activities (like industry) in noise-sensitive areas

(like residential zones) is a source of noise pollution, not a control measure.

61.

Which one of these is not a part of the five hearths of urbanization
(a) Etruscan Civilization

(b) Mesopotamia

(¢) Indus Valley Civilization

(d) Huang He and Wei river Valley

Correct Answer: (a)

Solution: The "hearths of urbanization" refer to the regions where cities and urban
life first independently developed. Traditionally, several primary hearths (often five or
six) are recognized by archaeologists and historians, where early complex societies and
urban centers emerged.

The commonly identified primary hearths of urbanization include:

1. Mesopotamia: Centered around the Tigris and Euphrates rivers (modern Iraq),

with cities like Ur, Uruk, Babylon emerging from around 3500 BCE.

2. Nile River Valley (Egypt): With cities like Memphis and Thebes, developing
from around 3100 BCE.
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3. Indus Valley Civilization: Along the Indus River and its tributaries (modern
Pakistan and Northwest India), with cities like Harappa and Mohenjo-Daro, from
around 2600 BCE. (Option c)

4. Huang He (Yellow River) and Wei River Valleys (China): Early urban
centers in China, such as Erlitou and Anyang, developing from around 2000-1500
BCE. (Option d)

5. Mesoamerica: Regions in modern Mexico and Central America, with Olmec,
Maya, Teotihuacan, and Aztec urban traditions developing independently from

around 1200 BCE onwards.

6. Andean Region (Peru): Coastal and highland Peru, with sites like Caral-Supe
(Norte Chico civilization) showing early urban characteristics from around 2600

BCE, and later cultures like Moche, Chimu, Inca.

Sometimes the number is cited as five, often combining Mesoamerica and Andean or
focusing on Old World hearths. If five are listed, they are typically Mesopotamia, Nile
Valley, Indus Valley, Huang He Valley, and Mesoamerica.

Let’s evaluate the options:

« (a) Etruscan Civilization: The Etruscans flourished in ancient Italy (Tuscany
region) from about 8th century BCE to 1st century BCE before being absorbed
by Rome. They had well-developed city-states (e.g., Tarquinia, Veii, Caere).
While they were urbanized, the Etruscan civilization is generally considered a
secondary development, influenced by Greek and Phoenician contacts, rather
than one of the primary, independent hearths of initial urbanization that

occurred much earlier in other parts of the world.

e (b) Mesopotamia: One of the earliest and most influential hearths of

urbanization.
e (c¢) Indus Valley Civilization: A major primary hearth of urbanization.

e (d) Huang He and Wei river Valley (China): A primary hearth of

urbanization in East Asia.
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Therefore, the Etruscan Civilization is not typically considered one of the primary
"five hearths" where urbanization first independently arose on a large scale. It emerged

later and in a context of existing urban traditions in the Mediterranean.

| Etruscan Civilization |

o Hearths of Urbanization: Regions where cities and complex urban soci-

eties first independently developed.
o Commonly recognized primary hearths include:

1. Mesopotamia (Sumer)
2. Nile Valley (Egypt)
3. Indus Valley
4. Huang He / Wei Valleys (China)
5. Mesoamerica (e.g., Olmec, Maya)
6. Andean Region (e.g., Norte Chico, Moche, Inca)
o The Etruscan civilization in Italy, while urbanized, developed later and was

influenced by existing Mediterranean urban cultures (Greek, Phoenician), so

it’s not usually listed as a primary, independent hearth of initial urbanization.

62.

How can mass transportation planning contribute to sustainable urban
development?

(a) By encouraging urban sprawl

(b) By prioritizing single-occupancy vehicle use

(¢) By reducing reliance on fossil fuels and minimizing environmental impacts

(

d) By disregarding the needs of vulnerable populations

Correct Answer: (c)
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Solution: Mass transportation (public transit) systems include buses, trains,
subways/metros, trams, etc., designed to move large numbers of people efficiently.
Sustainable urban development aims to create cities that are environmentally sound,
socially equitable, and economically viable for the long term.

Contribution of mass transportation planning to sustainable urban development:

e Reducing reliance on fossil fuels and minimizing environmental

impacts (Option c):

— Energy efficiency: Mass transit is generally more energy-efficient per

passenger-kilometer than private cars.

— Reduced emissions: By shifting travel from private vehicles to public transit
(especially if transit is powered by cleaner energy sources), overall
greenhouse gas emissions and air pollutant emissions (like NOx, PM2.5)

from the transport sector can be reduced.

— Reduced traffic congestion: Efficient mass transit can alleviate road

congestion, saving fuel and time.

— Land use efficiency: Transit supports more compact urban forms, reducing

the need for extensive road networks and parking lots, thus preserving land.

» Social equity and accessibility: Provides mobility for those who do not drive
or own cars (e.g., elderly, disabled, low-income groups, young people), improving

their access to jobs, education, healthcare, and other services.

o Economic benefits: Reduces costs associated with congestion, accidents, and
fuel consumption. Supports economic activity by connecting people to

employment centers.
Let’s evaluate the options:

 (a) By encouraging urban sprawl: Effective mass transit, especially when
integrated with Transit-Oriented Development (TOD), tends to promote more
compact, higher-density development around transit nodes, thereby countering

urban sprawl. Poorly planned transit extension into low-density areas without
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supportive land use could inadvertently support sprawl, but that’s not its

sustainable contribution.

 (b) By prioritizing single-occupancy vehicle use: This is the opposite of what
mass transportation aims to achieve. Mass transit is an alternative to

single-occupancy vehicles.

« (c) By reducing reliance on fossil fuels and minimizing environmental
impacts: This is a key way mass transportation contributes to environmental

sustainability.

 (d) By disregarding the needs of vulnerable populations: Good mass transit
planning should specifically consider and cater to the needs of vulnerable

populations to enhance equity and accessibility.

Therefore, the primary contribution of mass transportation planning to sustainable
urban development is by reducing reliance on fossil fuels (through efficiency and mode
shift) and minimizing environmental impacts (like air pollution and greenhouse gas

emissions).

By reducing reliance on fossil fuels and minimizing environmental impacts

Quick Tip
e Sustainable Urban Development aims for environmental, social, and eco-

nomic sustainability.
« Mass Transportation (Public Transit) contributes by:

— Reducing energy consumption and emissions per passenger compared to
private cars.
— Alleviating traffic congestion.

— Supporting compact urban forms (reducing sprawl).

— Improving accessibility and social equity.

o It helps minimize the environmental footprint of urban mobility.
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63.

What is the main principle behind the strength of materials?
(a) Material hardness

(b) Material stress and strain

(c) Material density
(

d) Material colour
Correct Answer: (b)

Solution: "Strength of Materials" (also known as Mechanics of Materials or
Mechanics of Deformable Bodies) is a field of engineering that deals with the behavior
of solid objects subjected to stresses and strains. The "strength" of a material refers to
its ability to withstand an applied load (stress) without failure (yielding or fracturing).
Key concepts in Strength of Materials:

e Stress (0): Internal force per unit area within a material caused by external

loads. (Units: Pascals, psi).

« Strain (e): Deformation of a material in response to stress, expressed as a ratio

of change in dimension to original dimension (dimensionless or as m/m, in/in).

o Stress-Strain Relationship: The relationship between stress and strain for a
material, often depicted by a stress-strain curve obtained from tensile tests. This

curve reveals important properties like:
— FElastic Modulus (Young’s Modulus, E): Stiffness in the elastic region (slope
of stress-strain curve).
— Yield Strength (o,): Stress at which plastic deformation begins.

— Ultimate Tensile Strength (oyrg): Maximum stress a material can withstand

before necking or fracture.

— Fracture Strength: Stress at which the material breaks.
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« These properties (yield strength, ultimate strength, fracture strength) are all
measures of a material’s "strength" and are derived from analyzing its stress and

strain behavior under load.
Let’s evaluate the options:

 (a) Material hardness: Hardness is the resistance of a material to localized plastic
deformation (e.g., scratching, indentation). While often correlated with strength,
it’s a distinct surface property, not the fundamental principle behind overall

material strength (ability to carry load).

e (b) Material stress and strain: The study of how materials respond to stress
(internal forces) with strain (deformation), and the limits of this response (yield,
fracture), is the core principle behind understanding and quantifying the strength

of materials.

 (c) Material density: Density (mass per unit volume) is a physical property
related to how much material is in a given space. It influences weight and inertia
but is not the primary principle defining strength (e.g., a light but strong
material like carbon fiber vs. a dense but weaker material). Strength-to-weight

ratio involves density, but density itself isn’t the principle of strength.

 (d) Material colour: Colour is an optical property, completely unrelated to

mechanical strength.

Therefore, the main principle behind the strength of materials is the relationship

between material stress and strain under applied loads.

| Material stress and strain |
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Quick Tip

o Strength of Materials deals with how solid objects respond to applied

forces (loads).
o Stress is internal force per unit area.
o Strain is deformation per unit length.

o The ability of a material to resist yielding or fracture under stress is its

strength.

« Material strength properties (yield strength, ultimate tensile strength) are

determined from its stress-strain behavior.

64.

Which of the following is NOT typically a component of a Land
Information System (LIS)?

(a) Spatial databases

(b) Geographic information systems (GIS)

(c) Remote sensing techniques
(

d) Economic forecasting models
Correct Answer: (d)

Solution: A Land Information System (LIS) is a system for acquiring, managing,
analyzing, and displaying geographically referenced information about land, including
its physical characteristics, ownership, value, and use. LIS is often considered a

specialized type of Geographic Information System (GIS) focused on land parcel data.

Typical components or related technologies of an LIS include:

« (a) Spatial databases: These are databases designed to store and manage
geographic data (data with location attributes). An LIS relies heavily on spatial
databases to store information about land parcels (e.g., boundaries, ownership,

land use, zoning, property values). This is a core component.
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« (b) Geographic Information Systems (GIS): GIS is a broader system of
hardware, software, data, people, and methods for capturing, storing, managing,
analyzing, and visualizing all forms of geographically referenced information. An
LIS is essentially a GIS applied specifically to land-related data. GIS software
and tools are fundamental to LIS functionality. This is a core

component /enabling technology.

+ (c) Remote sensing techniques: Remote sensing (using satellite imagery,
aerial photography, LiDAR, etc.) is a key data acquisition method for LIS. It
provides up-to-date information on land cover, land use, topography, and changes
over time, which feeds into the LIS database. This is a common data input

source.

e (d) Economic forecasting models: These are models used to predict future
economic trends (e.g., GDP growth, employment changes, market demand).
While economic factors influence land use and property values (which might be
data in an LIS), and LIS data might be used as input for some economic models,
economic forecasting models themselves are not typically considered a core
component of an LIS in the same way as spatial databases, GIS software, or
remote sensing data acquisition techniques. LIS manages land data; economic

models analyze economic trends.

Therefore, Economic forecasting models are NOT typically considered a direct
component of a Land Information System itself, although LIS data might be used by

such models.

Economic forecasting models
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Quick Tip

o Land Information System (LIS): A system for managing and analyzing

geographically referenced land-related data.
e Core Components / Related Technologies:

— Spatial Databases: Store geographic land data.

— GIS Software and Tools: For analysis and visualization. (LIS is often

a type of GIS).

— Data Acquisition Methods: Including remote sensing, GPS, land

surveying.
— Hardware, Software, People, Methods.
o Economic forecasting models are analytical tools for economics, not inherent

components of an LIS data management system, though they might use LIS

data.

65.

In 3ds Max, which of the following is a type of deformable object that
provides controls for manipulating a mesh object made up of triangular
faces as an object and at three sub-object levels: vertex, edge and face?
(a) Element

(b) Keyframes

(c) Editable mesh

(d) Editable poly

Correct Answer: (c)

Solution: In 3D modeling software like Autodesk 3ds Max, different object types
allow for various levels of manipulation. The question describes an object type that: 1.
Is deformable. 2. Is a mesh object made up of triangular faces. 3. Provides controls

for manipulation at three sub-object levels: vertex, edge, and face.
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Let’s consider the options in the context of 3ds Max:

« (a) Element: In 3ds Max (especially for Editable Poly or Editable Mesh),
"Element" is a sub-object selection level. It refers to a connected group of faces
within a single object (e.g., if you have a teapot object made of a body, spout,
handle, and lid as separate but connected mesh parts, each part can be selected
as an "element"). It’s a selection level, not an object type itself in the way the

question implies.

e (b) Keyframes: Keyframes are used in animation to define the state of an
object or its parameters at specific points in time. They are part of the

animation system, not a type of deformable geometric object.

« (c) Editable Mesh: An "Editable Mesh" object in 3ds Max is a fundamental
type of deformable mesh. Its underlying geometry is composed entirely of

triangular faces. It provides sub-object editing modes for:

— Vertex: Manipulating individual vertices.

— Edge: Manipulating edges (which connect two vertices and are part of two

adjacent triangular faces).
— Face: Manipulating individual triangular faces.
— Polygon (co-planar faces, less direct than Editable Poly)
— Element (connected group of faces).

This matches the description very well, particularly the "made up of triangular

faces" and the sub-object levels.

« (d) Editable Poly (Editable Polygon): An "Editable Poly" object is another,
often more powerful and flexible, type of deformable mesh in 3ds Max. Its
underlying geometry is composed of polygons (which can be triangles, quads, or
n-gons). While it can be tessellated into triangles for rendering, its native
structure supports polygonal faces. It also has sub-object levels like vertex, edge,

border, polygon, and element. The key distinction from Editable Mesh is that
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Editable Poly works natively with polygons (quads, n-gons are common), while

Editable Mesh fundamentally works with triangles.

The description "a mesh object made up of triangular faces" points directly to the
fundamental nature of an Editable Mesh. While Editable Poly can also be
manipulated at vertex, edge, and face (polygon) levels, its basic building blocks are
polygons, which are then internally triangulated. Editable Mesh’s visible faces are
always triangles. Given the emphasis on "triangular faces" as the composition,

Editable Mesh is the more precise fit.

| Editable mesh |

e In 3ds Max:

— Editable Mesh: A deformable object type whose surface is composed
of triangular faces. Provides sub-object editing at Vertex, Edge, Face

(triangle), Polygon (groups of coplanar triangles), and Element levels.

— Editable Poly: A more advanced deformable object type whose surface
is composed of polygons (triangles, quads, or n-sided polygons). Also has
Vertex, Edge, Border, Polygon, and Element sub-object levels. Offers
more powerful modeling tools than Editable Mesh.

o The key phrase "made up of triangular faces" strongly points to Editable

Mesh as its fundamental structure.

o "Element" is a sub-object selection mode within these. "Keyframes" are for

animation.

66.
What is the purpose of contextualism in Post-Modern architecture?

(a) To blend seamlessly with the surrounding environment
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(b) To create a stark contrast with the existing buildings
(c) To prioritize functionality and efficiency in design

(d) To focus solely on the building’s aesthetic impact
Correct Answer: (a)

Solution: Post-Modern architecture emerged in the late 1960s and 1970s as a
reaction against the perceived formalism, lack of variety, and perceived elitism of
Modern architecture. It embraced complexity, contradiction, ornament, historical
references, and often a playful or ironic approach.

Contextualism is a principle in architecture and urban design that emphasizes the
importance of designing buildings that are sensitive and responsive to their specific
physical, historical, cultural, and social context. In Post-Modern architecture,
contextualism was a significant aspect, often as a critique of Modernism’s tendency to
create universal, "placeless" buildings that sometimes disregarded their surroundings.

Purpose of contextualism in Post-Modern architecture:

To create buildings that relate to their existing surroundings (site, adjacent

buildings, urban fabric, landscape).
o To respect and respond to the historical and cultural character of a place.

o This can involve using similar materials, forms, scale, or proportions to
neighboring structures, or reinterpreting local architectural traditions or

historical motifs in a contemporary way.

o The aim is often to achieve a sense of harmony, continuity, or appropriate fit with
the context, rather than creating an isolated or jarring object. This can be
described as aiming to blend (or fit appropriately, or create a dialogue)

with the surrounding environment.
Let’s evaluate the options:

e (a) To blend seamlessly with the surrounding environment: "Blend

seamlessly’ is a strong term. While some contextual designs aim for very
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harmonious integration, others might create a respectful dialogue that
acknowledges differences. However, compared to other options, this captures the

spirit of relating to the context.

e (b) To create a stark contrast with the existing buildings: This would be
anti-contextual or a deliberately contrasting approach. While some Post-Modern
designs were intentionally provocative or ironic, contextualism as a principle aims
for relationship, not necessarily stark contrast (though contrast can be a form of

relationship if done thoughtfully).

e (c) To prioritize functionality and efficiency in design: This was a
primary tenet of Modernism ("form follows function'). Post-Modernism often
challenged the strict functionalism of Modernism, reintroducing ornament,
symbolism, and historical reference, which were not always driven by pure

functionality or efficiency.

e (d) To focus solely on the building’s aesthetic impact: While aesthetics
are important, contextualism implies that aesthetic decisions are informed by and

related to the context, not made in isolation or solely for abstract visual effect.

Option (a) "To blend seamlessly with the surrounding environment' best describes a
key purpose of contextualism, emphasizing harmony and respect for the existing
setting. "Seamlessly" might be too strong for all cases, as contextualism can also
involve creating a "critical" or "interpretive' relationship with the context, but the core

idea is sensitivity and responsiveness to surroundings.

To blend seamlessly with the surrounding environment
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Quick Tip

o Contextualism in architecture emphasizes designing buildings that are re-

sponsive to their specific physical, historical, and cultural surroundings.

o In Post-Modern architecture, contextualism was often a reaction against

the perceived placelessness of some Modernist buildings.

o The goal is to create a harmonious or meaningful relationship between a new
building and its existing context. This can involve "blending in" or creating

a thoughtful dialogue.

It does not mean stark contrast (usually), prioritizing pure function (Mod-

ernist trait), or focusing solely on isolated aesthetics.

67.

The shortcut to start a table in Auto Cad is
(a) T

(b) TA
(c) TBL
(d) TABLE

Correct Answer: (d)

Solution: In AutoCAD, commands can be initiated by typing their full name or often
a shorter alias (shortcut) into the command line. The command to create and insert a
table in AutoCAD is TABLE. While some very common commands have single-letter
or two-letter shortcuts (e.g., L for LINE, C for CIRCLE, M for MOVE, CO for
COPY), more complex or less frequently used commands might require typing more of
their name or their full name.

Let’s consider the options as potential command line inputs:

e (a) T: This is the shortcut for the ‘MTEXT‘ command (Multiline Text).

e (b) TA: This is not a standard default shortcut for the TABLE command. Some
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users might define custom aliases, but "TA" is not a universal shortcut for table.

(In some contexts, ‘TABLET" is a command for configuring a digitizing tablet).

e (c) TBL: This could be a plausible alias, but the full command name is TABLE.
“TBL‘ is not the standard primary shortcut. Sometimes ‘“TB‘ is used as an alias
for ‘TABLE® in some customized environments or older versions, but not ‘TBL

universally.

« (d) TABLE: Typing the full command name ‘TABLE* will start the table
creation process (opens the Insert Table dialog box). This is the most reliable

way to invoke the command if a shorter alias is not known or standard.

Since the question asks for "the shortcut," it could imply either an alias or the full
command name if no shorter alias exists or is commonly known for that command.
The primary command is TABLE. AutoCAD’s default alias list (acad.pgp file) often
defines shortcuts. For the TABLE command, the alias ‘TB‘ is sometimes predefined.
However, among the given options: If “TABLE‘ itself is considered the "shortcut" in

the sense of the command word to type:
o ‘T‘is for MTEXT.
o ‘TA‘ and ‘TBL‘ are not standard default aliases for creating tables.

e ‘TABLE' is the full command name.

If the question implies the shortest way among the options that works, or the
command name itself: The full command to start a table is “TABLE‘ This is option
(d). Given the options, and if "shortcut” can include the full command name when
aliases are not provided as options: The image indicates (d) TABLE as correct. This
means the question considers the full command name as the "shortcut" in this context,

or that other options are definitively incorrect aliases for starting a table.
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Quick Tip

e In AutoCAD, the command to create and insert a table is TABLE.
o Typing ‘TABLE‘ in the command line initiates the table creation dialog.

« Common single-letter shortcuts are for very frequent commands (e.g., L for

LINE).

« Some commands have default aliases (e.g., ‘TB‘ might be an alias for ‘TA-

BLE' in some configurations, but ‘TABLE’ is the full command).

e ‘T*is the shortcut for ‘MTEXT"

68.

The term "Wayfinding" encompasses a theoretical approach known as
"Cognitive Mapping." Who developed the concept of Cognitive Mapping?
(a) Edward T. Hall
(b) Richard Sennett
(c¢) Kevin Lynch
(d) Henri Lefebvre

Correct Answer: (c)

Solution: Wayfinding is the process by which people orient themselves in physical
space and navigate from place to place. Cognitive Mapping is a concept referring to
the mental representations or "maps" that individuals create of their spatial
environment. These mental maps include information about locations, routes,
distances, and spatial relationships, and are used for navigation and orientation.

The development of the concept of cognitive maps in the context of urban
environments and wayfinding is most famously associated with Kevin Lynch. In his
influential 1960 book, "The Image of the City," Lynch explored how people perceive
and mentally organize urban spaces. He identified five key elements that people use to

construct their cognitive maps of cities:

134



1. Paths: Channels along which the observer customarily, occasionally, or

potentially moves (e.g., streets, walkways, transit lines).

2. Edges: Linear elements not used or considered as paths by the observer;
boundaries between two phases, linear breaks in continuity (e.g., shores, railway

cuts, walls).

3. Districts: Medium-to-large sections of the city, conceived of as having
two-dimensional extent, which the observer mentally enters "inside of," and which

are recognizable as having some common, identifying character.

4. Nodes: Points, strategic spots in a city into which an observer can enter, and
which are the intensive foci to and from which they are traveling (e.g., junctions,

intersections, public squares).

5. Landmarks: Point-references considered external to the observer. They are

usually a simply defined physical object (e.g., building, sign, store, mountain).

Lynch’s work on these elements and how they contribute to the "imageability"
(legibility and memorability) of a city is foundational to the study of cognitive
mapping and wayfinding in urban design and planning.

Let’s consider the other options:

e (a) Edward T. Hall: An anthropologist known for his work on proxemics (the
study of human use of space and its cultural implications) and intercultural

communication.

e (b) Richard Sennett: A sociologist and urbanist known for his writings on

cities, labor, and public life.

e (d) Henri Lefebvre: A French Marxist philosopher and sociologist, known for
his work on the production of space, everyday life, and the right to the city.

While all are significant thinkers related to space and society, Kevin Lynch is the one

most directly credited with developing and popularizing the concept of cognitive
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mapping in relation to urban perception and wayfinding through "The Image of the

City."

Kevin Lynch

Quick Tip

o Wayfinding: The process of navigating and orienting in space.
o Cognitive Map: A mental representation of a spatial environment.

« Kevin Lynch, in his book "The Image of the City" (1960), extensively stud-

ied how people form cognitive maps of cities.

o Lynch identified five key elements of urban form that contribute to cognitive

maps and imageability: Paths, Edges, Districts, Nodes, and Landmarks.

69.

What role do public transportation systems play in traffic management in
cities?

(a) They exacerbate traffic congestion

(b) They provide an alternative to private vehicle use, reducing congestion and
pollution

(c) They have no impact on traffic management

(d) They only serve as a last resort for commuters
Correct Answer: (b)

Solution: Public transportation systems (mass transit like buses, trains, metros,
trams) play a crucial role in urban traffic management and overall urban mobility.

Key roles and impacts:

 Reducing traffic congestion: By providing an alternative to private vehicle
use (cars, motorcycles), public transport can carry a large number of people more

efficiently in terms of road space occupied per person. A shift from private cars
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to public transit helps reduce the number of vehicles on the road, thereby

alleviating traffic congestion. (Matches option b)

e Reducing pollution: Fewer private vehicles on the road due to increased public
transit usage leads to lower overall emissions of air pollutants (like CO, NOx,
PM2.5) and greenhouse gases (CO3) from the transport sector, especially if

public transit modes are cleaner (e.g., electric buses/trains). (Matches option b)

o Improving accessibility and mobility: Provides mobility options for people
who do not own or cannot drive private vehicles (e.g., low-income individuals,

elderly, disabled, young people).

« Efficient use of urban space: Public transport is more space-efficient than
private cars for moving large numbers of people. This reduces the need for

extensive road networks and parking areas, freeing up urban space for other uses.

o Economic benefits: Reduced congestion saves time and fuel costs for

individuals and businesses. Efficient transport supports economic activity.
Let’s evaluate the options:

« (a) They exacerbate traffic congestion: This is generally incorrect. While buses
share road space and can cause localized delays if not managed well (e.g.,
without dedicated bus lanes), their overall impact, by carrying many passengers,
is to reduce the number of cars and thus congestion. Poorly planned or inefficient
public transport might not be effective, but well-functioning systems reduce

congestion.

« (b) They provide an alternative to private vehicle use, reducing
congestion and pollution: This accurately describes the primary positive role

of public transportation in traffic management and environmental improvement.

e (¢) They have no impact on traffic management: This is incorrect. Public
transport is a key component of traffic and transportation demand management

strategies.

137



e (d) They only serve as a last resort for commuters: While some commuters might
view it this way, for many others (and in well-planned cities), public transport is
a preferred, convenient, and cost-effective mode of travel. Its role is much more

significant than just a "last resort."

Therefore, the primary positive role of public transportation systems in traffic
management is to provide an alternative to private vehicles, thereby helping to reduce

congestion and pollution.

They provide an alternative to private vehicle use, reducing congestion and pollution

« Public Transportation (Mass Transit): Plays a vital role in urban traffic

management.
« Key Benefits for Traffic Management:

— Reduces the number of private vehicles on roads, alleviating traffic con-
gestion.
— Lowers overall emissions and pollution from the transport sector.

— Improves mobility and accessibility for all citizens.

— More efficient use of road space per passenger carried.

o Effective public transport is a cornerstone of sustainable urban mobility.

70.

Which of the following factors is NOT typically considered in a land use
survey?

(a) Zoning regulations

(b) Population density

(c¢) Environmental conservation efforts

(

d) Economic growth projections
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Correct Answer: (d)

Solution: A land use survey is a systematic collection of data about how land is
currently being used within a specific area (e.g., a city, region). It involves identifying
and mapping different categories of land use (e.g., residential, commercial, industrial,
agricultural, recreational, vacant). Information typically collected or considered during

a land use survey includes:

« Existing land uses: Type of activity on each parcel (e.g., single-family housing,

retail shop, factory, park).
o Building characteristics: Type, height, condition, age of buildings.

o Density of development: E.g., number of dwelling units per acre, Floor Area
Ratio (FAR). This is related to Population density (Option b) as residential

land use and building density directly correlate with population density.

o Infrastructure and services: Availability and condition of roads, utilities,

public facilities.

« Environmental features: Presence of water bodies, vegetation, steep slopes,
floodplains, protected areas. This relates to Environmental conservation
efforts (Option c) as existing conservation areas or environmentally sensitive

zones would be noted.

« Zoning regulations (Option a): While a land use survey primarily documents
*existing™ land use, it is often conducted in the context of existing zoning
regulations. The survey might compare actual uses with permitted uses under
zoning to identify conforming/non-conforming uses or areas for potential
rezoning. So, zoning is a closely related factor often considered or mapped

alongside.
o Ownership patterns.

Let’s evaluate the options:
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 (a) Zoning regulations: Often considered alongside or as a layer with existing

land use data to understand conformance and planning context.

 (b) Population density: Directly related to residential land use intensity, which is

a key aspect documented in a land use survey.

 (c) Environmental conservation efforts: Areas designated for conservation (parks,
reserves, sensitive areas) are types of land use or land cover features documented

in a survey.

e (d) Economic growth projections: Economic growth projections are forecasts
about future economic activity (e.g., GDP growth, employment trends). While
these projections are crucial for *planning future land use™ (e.g., to estimate
demand for industrial or commercial land), they are not typically data items
collected or directly considered as part of a survey that documents *current™ or
*existing™® land use conditions. A land use survey describes the present state;

economic projections are about the future.

Therefore, Economic growth projections are NOT typically a direct factor considered
*within® a land use survey itself, which focuses on existing conditions. These

projections would use land use survey data as an input for future planning.

Economic growth projections
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Quick Tip

« A Land Use Survey documents how land is currently being used.

o Information collected includes: type of activities, building characteristics,

density, infrastructure, environmental features.

« Zoning regulations (permitted uses), population density (related to res-
idential use), and environmental conservation areas are all relevant as-
pects that are either directly surveyed or closely considered in conjunction

with a land use survey.

o Economic growth projections are forecasts of future conditions used for
*planning™ future land use, not typically a data point collected in a survey

of *existing™ land use.

71.

Effective institutional networking often involves

(a) Sharing best practices and learning from other organizations
(b) Engaging in competition for resources and recognition

(c) Isolating oneself from other institutions in the same field

(

d) Focusing solely on individual institutional goals
Correct Answer: (a)

Solution: Institutional networking refers to the process of establishing and
maintaining relationships and collaborations between different institutions or
organizations. Effective networking can lead to various benefits.

Let’s analyze the options:

e (a) Sharing best practices and learning from other organizations: This
is a key benefit and characteristic of effective institutional networking. By
interacting and collaborating, institutions can share knowledge, successful

strategies (best practices), innovations, and learn from each other’s experiences
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(both successes and failures). This promotes mutual improvement and

advancement in their respective fields.

« (b) Engaging in competition for resources and recognition: While
competition naturally exists between institutions, effective networking often
emphasizes collaboration, synergy, and finding areas of mutual benefit, rather
than solely focusing on competition. Unfettered competition can hinder

networking.

 (c) Isolating oneself from other institutions in the same field: Isolation
is the antithesis of networking. Effective networking requires active engagement

and communication with other institutions.

e (d) Focusing solely on individual institutional goals: While each
institution has its own goals, effective networking often involves identifying
shared goals or areas where collaboration can help achieve individual goals more
effectively, or lead to collective impact that benefits all participants. A purely

insular focus can limit the benefits of networking.

Therefore, effective institutional networking most prominently involves sharing best
practices and learning from other organizations, which fosters mutual growth

and innovation.

Sharing best practices and learning from other organizations
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Quick Tip

o Institutional Networking: Building collaborative relationships between

organizations.
« Key benefits/features of effective networking:

— Knowledge sharing and exchange of best practices.
— Learning from others’ experiences.

— Collaboration on joint projects or initiatives.

— Access to wider resources and expertise.

— Advocacy for common interests.

» Isolation and excessive competition are barriers to effective networking.

72.

In construction, what does FRP stand for?
(a) Fibre Reinforced Polymer

(b) Flexible Reinforcement Panel

(c) Fast-Repairing Plastic

(d) Fire-Resistant Particleboard

Correct Answer: (a)

Solution: In the context of construction materials and structural engineering, FRP is
a common acronym. FRP stands for Fibre Reinforced Polymer (or Fiber
Reinforced Plastic).

FRP composites consist of:

» Reinforcing fibers: These provide strength and stiffness. Common types
include glass fibers (GFRP), carbon fibers (CFRP), aramid fibers (AFRP, e.g.,
Kevlar), or basalt fibers (BFRP).

« A polymer matrix (resin): This binds the fibers together, transfers load
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between fibers, and protects the fibers from environmental damage. Common

matrix materials include epoxy, polyester, vinyl ester, or phenolic resins.

FRP composites are known for their high strength-to-weight ratio, corrosion
resistance, durability, and design flexibility. They are used in a wide range of

construction applications, such as:

« Strengthening and retrofitting existing structures (e.g., concrete columns, beams,

slabs).

« New construction elements (e.g., reinforcing bars for concrete, structural profiles,

bridge decks, panels).
e Pipes, tanks, and other infrastructure components.
Let’s check the options:

« (a) Fibre Reinforced Polymer: This is the correct and standard full form of

FRP in construction and materials science.

 (b) Flexible Reinforcement Panel: While FRPs can be made into panels and

some might be flexible, this is not what the acronym stands for.
« (c) Fast-Repairing Plastic: This is not the meaning of FRP.

e (d) Fire-Resistant Particleboard: Particleboard is a wood-based panel. FRP is a
polymer composite with fibers. While some FRPs can be made fire-resistant, this

is not the general definition.

Therefore, FRP stands for Fibre Reinforced Polymer.

Fibre Reinforced Polymer
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Quick Tip

o« FRP is an acronym for Fibre Reinforced Polymer or Fiber Reinforced

Plastic.

o It is a composite material made of reinforcing fibers (e.g., glass, carbon,

aramid) embedded in a polymer matrix (e.g., epoxy, polyester).

o FRPs are used in construction for their high strength, light weight, corrosion

resistance, and durability.

73.

Several architectural elements within Buddhist monuments in India hold
symbolic meanings. Explain the symbolic significance of the "Toranas" at
Sanchi Stupa

(a) They represent the gateway to the divine realm and the Buddha'’s teachings

(b) They depict scenes from the Buddha’s past lives and guide visitors towards
enlightenment

(¢) They serve as structural supports for the stupa’s dome and enhance its stability
(d) They commemorate the life and achievements of Emperor Ashoka, the stupa’s

patron
Correct Answer: (a)

Solution: The Great Stupa at Sanchi is one of the oldest and most important
Buddhist monuments in India. It is renowned for its four elaborately carved gateways,
known as Toranas, located at the four cardinal directions (North, South, East, West)
providing access to the circumambulatory path around the stupa.

Symbolic significance of the Toranas at Sanchi Stupa:

« Gateways to a sacred space: The Toranas serve as ceremonial and symbolic
entrances into the sacred precinct of the stupa. Passing through a Torana

signifies entering a realm of spiritual significance.
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o Representation of Buddhist teachings and cosmology: The intricate
carvings on the Toranas depict various scenes, symbols, and narratives related to

Buddhism. These include:

— Jataka tales: Stories of the Buddha’s previous lives (bodhisattva
incarnations). (Relates to option b, but this is one aspect of what they

depict, not their sole or primary symbolic significance as "gateways").

— Events from the life of the historical Buddha (Siddhartha
Gautama): Though often represented aniconically (by symbols like the
Bodhi tree, wheel, footprints, empty throne) in early Buddhist art like at

Sanchi.

— Buddhist symbols: Such as the Dharma Chakra (Wheel of Law), triratna
(Three Jewels: Buddha, Dharma, Sangha), stupas, Bodhi tree, elephants,
lions, yakshas/yakshis (nature spirits).

— Patronage scenes: Depictions of devotees, royal patrons (like Ashoka,
though his direct commemoration isn’t the *primary* function of the

torana’s symbolism itself).

e Symbolic transition: They mark a transition from the mundane, secular world

outside to the sacred, spiritual space within the stupa complex.
Considering the options:

« (a) They represent the gateway to the divine realm and the Buddha’s
teachings: This captures the overarching symbolic function of the Toranas as
highly significant ceremonial entrances into a sacred Buddhist space, a space
where one engages with the Dharma (teachings). The carvings on them further

elaborate on these teachings.

e (b) They depict scenes from the Buddha’s past lives and guide visitors towards
enlightenment: While they do depict Jataka tales (past lives) among other
scenes, and their overall purpose is to inspire and guide, option (a) describes

their fundamental role as symbolic "gateways" more comprehensively.
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e (c) They serve as structural supports for the stupa’s dome and enhance its
stability: Toranas are freestanding gateways, separate from the main stupa
structure (which consists of the anda or dome, harmika, yashti, chhatra). They

are not primary structural supports for the dome.

e (d) They commemorate the life and achievements of Emperor Ashoka, the
stupa’s patron: While Ashoka was a great patron of Buddhism and initiated the
construction of the original stupa at Sanchi (later enlarged), and some
inscriptions might refer to patronage, the Toranas themselves (built later by
Satavahana patrons) are primarily symbolic religious gateways richly carved with

Buddhist narratives and symbols, not solely monuments to Ashoka.

Option (a) best describes the primary symbolic significance of the Toranas as gateways
to the sacred realm and conduits for understanding Buddhist teachings through their

iconography.

They represent the gateway to the divine realm and the Buddha’s teachings

Quick Tip

o Toranas at Sanchi Stupa: Ornate gateways at the four cardinal entrances.

« Symbolic Significance:

— Act as ceremonial gateways to the sacred space of the stupa.
— Mark a transition from the secular to the spiritual realm.

— Their elaborate carvings narrate Jataka tales, scenes from Buddha’s life
(often aniconic), and depict important Buddhist symbols, thus visually

conveying Buddha’s teachings (Dharma).

o They are not structural supports for the stupa dome. While patronage is

acknowledged, their primary meaning is religious and symbolic.

74.
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Barrier Free Design in urban planning aims to create spaces that are
accessible to

(a) Only pedestrians

(b) Only cyclists

(c) People with disabilities

(d) Only vehicles

Correct Answer: (c)

Solution: Barrier-Free Design (also known as Universal Design, Inclusive Design,
or Design for All) is an approach to designing buildings, products, and environments to
be usable by all people, to the greatest extent possible, without the need for adaptation
or specialized design. A key focus of barrier-free design is to ensure accessibility for
people with disabilities, including those with mobility impairments (e.g.,
wheelchair users), sensory impairments (visual, hearing), and cognitive impairments.
However, the principles of universal design benefit a wider range of users, including
elderly people, children, pregnant women, and people with temporary injuries.

In urban planning, barrier-free design aims to create public spaces, transportation
systems, buildings, and facilities that are accessible and usable by everyone, regardless

of their age, ability, or disability. This includes features like:
o Ramps and curb cuts for wheelchair access.
o Tactile paving for visually impaired pedestrians.
o Audible traffic signals.
o Accessible public transport vehicles and stations.
o Accessible restrooms and public amenities.
o Clear signage and wayfinding information.

Let’s evaluate the options:
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 (a) Only pedestrians: While pedestrian accessibility is a part of it, barrier-free
design specifically addresses the needs of those who face barriers, including

pedestrians with disabilities.

e (b) Only cyclists: Cyclist infrastructure is important, but barrier-free design has

a broader focus on universal accessibility.

« (c) People with disabilities: This is a primary target group for barrier-free
design. Creating spaces accessible to people with disabilities is a core objective.

By doing so, these spaces often become more usable for everyone.

e (d) Only vehicles: This is contrary to the aims of creating accessible and inclusive

urban environments for people.

Therefore, Barrier-Free Design in urban planning primarily aims to create spaces that
are accessible to people with disabilities, as part of a broader goal of universal

accessibility.

People with disabilities

« Barrier-Free Design (Universal Design / Inclusive Design): Design-

ing environments and products to be usable by all people, to the greatest

extent possible, without specialized adaptation.

« A major focus is ensuring accessibility for people with disabilities (mobil-

ity, sensory, cognitive impairments).

o In urban planning, it applies to public spaces, transportation, buildings, and

services.

o Benefits a wide range of users, not just those with disabilities.

75.
What characterizes the "Bungalow" housing typology?
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)
b)

(a) A multi-story residential unit

(b) A single-story dwelling, typically with a sloping roof
(c) An attached housing unit with shared walls
(

d) A high-density apartment building

Correct Answer: (b)

Solution: A bungalow is a type of house that has specific architectural

characteristics, though the term’s usage can vary somewhat by region. Traditionally,

and most commonly, a bungalow is characterized as:

A single-story dwelling: This is a key feature. All primary living spaces are
on one floor. Some bungalows might have a small upper room or attic space built
into the roof (often called a 1.5-story bungalow or chalet bungalow), but the

main living area is on the ground floor.

Typically with a sloping roof: Bungalows often feature low-pitched, hipped

or gabled roofs, often with wide eaves.

Often with a verandah or porch: A covered porch or verandah is a common
feature, especially in traditional bungalow styles that originated in India (from

Bengali bangla, meaning "belonging to Bengal").

Detached or semi-detached: Usually a standalone house, though the term can

sometimes apply to semi-detached structures of similar style.

Compact and informal layout: Compared to larger, more formal houses.

Let’s evaluate the options:

(a) A multi-story residential unit: This contradicts the typical single-story nature

of a bungalow. Multi-story units are townhouses, apartments, or larger houses.

(b) A single-story dwelling, typically with a sloping roof: This accurately

describes the core characteristics of a bungalow.
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e (¢) An attached housing unit with shared walls: This describes row houses,

townhouses, or semi-detached houses, not typically a bungalow (which is usually

detached).

e (d) A high-density apartment building: This is completely different from a

bungalow, which is a low-density housing type.

Therefore, a bungalow is best characterized as a single-story dwelling, typically with a

sloping roof.

‘A single-story dwelling, typically with a sloping roof ‘

Quick Tip

o Bungalow: Traditionally a low house, with a single story or 1.5 stories

(rooms in the roof space).
o Key features:
— Primarily single-story living.
— Often has a sloping roof and wide eaves.
— May feature a prominent porch or verandah.

« Originated in Bengal, India, and was adapted and popularized in other parts

of the world (e.g., American Craftsman bungalows, California bungalows).

76.

How does the "Build-Operate-Transfer" (BOT) model in PPP differ from
other models in city planning?

(a) It emphasizes government ownership throughout the project’s lifespan

(b) It involves only private sector stakeholders

(c) It allows private entities to finance, operate and eventually transfer the project
back to the public sector

(d) Tt focuses exclusively on residential development
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Correct Answer: (c)

Solution: Public-Private Partnership (PPP) models are arrangements where
public sector entities (government agencies) collaborate with private sector companies
to deliver public infrastructure projects or services. There are various PPP models.

The Build-Operate-Transfer (BOT) model is a common type of PPP. Its key

characteristics are:

1. Build: A private sector entity (concessionaire) designs, finances, and constructs

a new infrastructure project (e.g., a road, bridge, port, power plant).

2. Operate: The private entity operates and maintains the facility for a specified
concession period (e.g., 20-30 years). During this period, it typically collects
revenue from the project (e.g., tolls from a road, fees for services) to recover its

investment and earn a profit.

3. Transfer: At the end of the concession period, the ownership and operational
responsibility of the facility are transferred back to the public sector (government

agency), usually at little or no cost.

How BOT differs from other models (this is implied by asking "how does it differ",
though options describe BOT itself):

o Compared to traditional public procurement (where government finances and

owns from start), BOT involves private finance and temporary private operation.

« Compared to full privatization (where assets are sold to private sector

permanently), BOT involves eventual transfer back to public ownership.

e Other PPP models include Build-Own-Operate (BOO - private entity owns and
operates indefinitely), Build-Own-Operate-Transfer (BOOT - similar to BOT but
might include ownership during operation), Design-Build (DB - private sector
designs and builds, then hands over to public sector for operation),
Design-Build-Operate (DBO), etc. Each has different allocations of risk,

responsibility, and ownership.
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Let’s evaluate the options as descriptions of BOT:

 (a) It emphasizes government ownership throughout the project’s lifespan:
Incorrect. In BOT, the private entity typically has ownership or significant
control (concession rights) during the build and operate phases. Government

ownership is re-established upon transfer.

 (b) It involves only private sector stakeholders: Incorrect. PPP by definition

involves both public and private sector stakeholders.

« (c) It allows private entities to finance, operate and eventually transfer
the project back to the public sector: This accurately describes the core

stages and principle of the BOT model.

o (d) It focuses exclusively on residential development: BOT models are used for a
wide range of infrastructure projects (transport, energy, water, social
infrastructure), not exclusively residential development (which is less common for

BOT compared to, say, toll roads or power plants).

Option (c) correctly defines the BOT model. The "differ from other models" part is
addressed by understanding that this specific sequence (Build by private, Operate by
private for a period, Transfer back to public) is what defines BOT.

It allows private entities to finance, operate and eventually transfer the project back to the publ
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Quick Tip

« PPP (Public-Private Partnership): Collaboration between public and

private sectors for infrastructure/services.
« BOT (Build-Operate-Transfer): A specific PPP model:

— Build: Private entity designs, finances, builds.

— Operate: Private entity operates and maintains for a concession period,

collects revenue.
— Transfer: Asset is transferred back to the public sector at the end of

the concession.

o This model leverages private sector finance and operational efficiency, with

eventual public ownership.

77.

What was the purpose of the Roman concept of "insulae" in urban
planning?

(a) Agricultural estates

(b) Residential apartment buildings

(c) Temples and religious sites
(

d) Marketplaces and commercial centres
Correct Answer: (b)

Solution: In ancient Roman urban planning, an insula (plural: insulae) was a type
of apartment building or tenement block that housed the majority of the urban

population in Roman cities, particularly Rome itself. Characteristics of insulae:

e Multi-story residential buildings: They were typically several stories high
(often 3 to 5 stories, sometimes more, though height restrictions were later

imposed due to risk of collapse and fire).
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e Housing for the urban masses: They provided accommodation for the
common people (plebeians) and lower to middle classes. Wealthier Romans

typically lived in domus (single-family houses).

o Construction: Often built with timber frames and mud-brick or poor-quality
concrete, making them prone to fire and collapse. Ground floors might have

shops or workshops (tabernae) opening onto the street, with apartments above.

o High density living: Insulae contributed to the high population density of

Roman cities. Living conditions were often cramped and unsanitary.
Let’s evaluate the options:

e (a) Agricultural estates: These were large landholdings in the countryside (villas

or latifundia), not urban insulae.

« (b) Residential apartment buildings: This accurately describes the primary
purpose and nature of insulae — they were multi-story apartment blocks for

housing the urban population.

 (c) Temples and religious sites: Temples and other religious structures were

distinct public buildings.

e (d) Marketplaces and commercial centres: While ground floors of insulae often
had shops, the insula itself was primarily a residential structure. Marketplaces

(fora, macella) and larger commercial centers were specific public areas.

Therefore, the purpose of insulae in Roman urban planning was to provide

residential apartment buildings for the general populace.

Residential apartment buildings

155



Quick Tip

 Insula (plural: insulae): In ancient Rome, a multi-story apartment block

or tenement building.
« Housed the majority of the urban population (commoners).
o Often poorly constructed and crowded.
« Ground floors frequently contained shops (tabernae).

o Contrasted with the domus, the single-family townhouse of the wealthy.

78.

What is the purpose of a 'metope,’” an element found on Doric frieze
panels?

(a) To frame sculptures depicting mythological scenes

(b) To channel rainwater away from the roof

(¢) To support the weight of the roof
(

d) To serve as a decorative element between triglyphs
Correct Answer: (d)

Solution: In classical Greek architecture, particularly in the Doric order, the frieze
is a horizontal band part of the entablature, located above the architrave and below

the cornice. The Doric frieze is characterized by an alternating series of two elements:

o Triglyphs: Rectangular blocks with three vertical grooves (glyphs). They are
thought to be stylized representations of the ends of wooden beams in earlier
timber temples. Triglyphs are typically centered over columns and over the space

between columns.
 Metopes: Square or rectangular panels located between the triglyphs.

Purpose of the Metope:
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e Decorative Element: The primary purpose of metopes in the Doric frieze was

to fill the spaces between triglyphs and to provide surfaces for decoration.

o Sculptural Reliefs: Metopes were often decorated with painted scenes or, more
famously, with sculptural reliefs depicting mythological subjects (e.g., battles of
Lapiths and Centaurs, Labors of Herakles, Trojan War scenes, as seen on the
Parthenon). (This relates to option a, but the metope itself is the panel that

*receives™ the sculpture, serving a decorative role in the sequence).

« Structural Origin (Theorized): Some theories suggest that in early timber
construction, the spaces between the beam-ends (represented by triglyphs) might
have been open or filled with plain panels. Over time, these panels (metopes)

became a field for artistic expression.
Let’s evaluate the options:

 (a) To frame sculptures depicting mythological scenes: While metopes often
contained such sculptures, their function within the frieze’s rhythm is as a panel
between triglyphs. The "framing" is part of this. This is a strong aspect of their

use.

 (b) To channel rainwater away from the roof: Rainwater management was
handled by the cornice, gutters (sima), and spouts (gargoyles), not by metopes in

the frieze.

 (c) To support the weight of the roof: The primary structural load of the roof is
carried by the columns, architrave, and then distributed through the entablature.
Metopes are infill panels in the frieze; they are not primary load-bearing
structural elements for the roof itself, though the frieze as a whole is part of the

entablature that supports the cornice and roof structure.

e (d) To serve as a decorative element between triglyphs: This accurately
describes the role of metopes. They alternate with triglyphs to form the
characteristic pattern of the Doric frieze, and these panels were typically

decorated.
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Considering the options, (d) provides the most direct and encompassing description of
the metope’s purpose within the frieze structure. Option (a) describes *what* was
often on the metopes, which supports their decorative function. The key is that they

are decorative panels situated *between triglyphs*.

To serve as a decorative element between triglyphs

e Doric Frieze: Composed of alternating triglyphs (blocks with vertical

grooves) and metopes (square/rectangular panels).
 Metopes are the panels located between the triglyphs.

o Their primary purpose is decorative; they were often adorned with painted
scenes or sculptural reliefs, typically depicting mythological or historical

events.

o Triglyphs are often considered stylized remnants of wooden beam ends from

earlier temples.

79.

What design principle refers to the relationship between different elements
in a composition and their relative size?

(a) Rhythm

(b) Proportion
(c) Harmony
(

d) Symmetry
Correct Answer: (b)

Solution: Design principles are guidelines used to arrange elements within a
composition effectively. The question asks for the principle related to the "relationship

between different elements ... and their relative size."
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Let’s define the options:

e (a) Rhythm: In design, rhythm is created by the repetition or alternation of
elements, often with defined intervals between them. It creates a sense of

movement, pattern, or visual flow.

« (b) Proportion: Proportion refers to the relative size and scale of the various
elements in a design to each other and to the whole. It’s about the comparative
relationship of dimensions (size, quantity, degree). Good proportion creates a
sense of harmony and balance. Examples include the Golden Ratio or classical

orders of architecture which have defined proportional systems.

« (c) Harmony: Harmony is achieved when all elements in a composition work
together cohesively to create a pleasing and unified whole. It results from a
successful combination of other principles like balance, proportion, rhythm, and

unity. It’s an overall quality, not a specific relationship of size.

e (d) Symmetry: Symmetry refers to a formal type of balance where elements
are arranged equally on either side of a central axis (bilateral symmetry) or
around a central point (radial symmetry). It creates a sense of order and
stability. While size is involved in symmetrical arrangements (e.g., identical
elements mirrored), proportion deals more broadly with relative sizes, even in

asymmetrical compositions.

The design principle that specifically refers to the relationship between different
elements in a composition and their relative size is Proportion. Scale is also closely
related, referring to the size of an element in relation to a standard or to other

elements (often including human scale).

Proportion
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Quick Tip

e Design Principles guide the arrangement of design elements.

o Proportion: The relationship of sizes between different parts of a whole,
or between different elements in a composition. It’s about relative size and

scale.

o« Rhythm: Repetition or alternation of elements to create movement or pat-

tern.
o« Harmony: Pleasing agreement between parts; overall coherence.

o Symmetry: Formal balance achieved by mirroring elements.

80.

What is the primary factor considered in the elastic design of structural
elements?

(a) Ultimate strength

(b) Serviceability

(¢) Ductility

(d) Plasticity

Correct Answer: (b)

Solution: Elastic Design (also known as Working Stress Design or Allowable Stress

Design) is a traditional structural design philosophy. Its core principles are:

» Materials are assumed to behave elastically under service (working) loads. This
means that stress is proportional to strain (Hooke’s Law applies), and

deformations are recoverable.

e Stresses calculated in structural members under service loads must not exceed

pre-defined allowable stresses.
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o Allowable stresses are typically set as a fraction of the material’s yield strength

(or sometimes ultimate strength for brittle materials), providing a factor of safety.

o The primary focus is to ensure the structure performs adequately and safely
under normal operating conditions, without undergoing permanent deformation

or excessive deflections that would impair its function or appearance.
Let’s consider the options:

« (a) Ultimate strength: Ultimate strength refers to the maximum load a
structure or member can carry before failure (collapse or fracture). This is the
primary consideration in Ultimate Load Design or Limit State Design (for
Ultimate Limit States), not directly in elastic design which focuses on behavior

well below this point.

« (b) Serviceability: Serviceability refers to the performance of a structure under
normal service loads, related to aspects like deflection, vibration, cracking, and
appearance. Elastic design, by ensuring stresses remain within the elastic range
and below allowable limits, inherently aims to satisfy serviceability requirements
(e.g., limiting deflections by controlling stress/strain). This is a primary concern

of elastic design.

e (c¢) Ductility: Ductility is the ability of a material to undergo significant plastic
deformation before fracturing. While important for overall structural safety
(especially in seismic design), and a property of the material, elastic design itself
operates *within* the elastic range, before significant plastic deformation (ductile

behavior) occurs.

o (d) Plasticity: Plasticity is the property of a material to undergo permanent
deformation. Elastic design explicitly tries to *avoid* plastic deformation under
service loads by keeping stresses below the yield point. Plastic design methods,

on the other hand, utilize plasticity.

The primary factor or concern in elastic design is to ensure that the structure behaves

well under normal service conditions, remaining within its elastic limits. This is
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fundamentally about ensuring serviceability (e.g., avoiding excessive deflection,
ensuring comfort, maintaining appearance) and preventing yielding under service
loads. Safety is addressed through the factor of safety incorporated in allowable
stresses. While ultimate strength is important for overall safety, elastic design’s

calculations are based on service loads and elastic material behavior.

Serviceability

 Elastic Design (Working Stress Design):

— Assumes elastic behavior of materials under service loads.

— Stresses under service loads < Allowable stresses (which are a fraction

of yield /ultimate strength).

o Primary focus is ensuring satisfactory performance (serviceability) under
normal operating conditions, e.g., limiting deflections and preventing yield-

ing.

o Ultimate strength is considered in Ultimate Load Design or Limit State De-
sign (ULS). Ductility and plasticity relate to behavior beyond the elastic

limit.

81.

What role does "Mixed-Use Zoning" play in neighbourhood design?
(a) Encouraging segregation of land uses

(b) Promoting a single-use approach

(c) Facilitating diverse activities within the same zone

(

d) Focusing solely on residential developments
Correct Answer: (c)

Solution: Mixed-Use Zoning is a type of zoning regulation that permits a
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combination of different land uses (e.g., residential, commercial, office, civic,
recreational) within a single zone, building, or development project. This contrasts
with traditional Euclidean zoning, which often mandates strict separation of land uses
into distinct single-use zones.

Role of Mixed-Use Zoning in neighborhood design:

 Facilitating diverse activities within the same zone (Option c): This is
the core purpose. By allowing a mix of uses, it creates neighborhoods where

people can live, work, shop, and access services in close proximity.

o Promoting walkability and reducing car dependence: When daily needs

are nearby, people are more likely to walk or cycle, reducing reliance on cars.

o Creating vibrant and active neighborhoods: A mix of uses can generate
activity at different times of the day, making neighborhoods livelier, safer (more

"eyes on the street"), and more interesting.

« Efficient use of land and infrastructure: Compact, mixed-use development

can make more efficient use of land and existing infrastructure.

o Supporting local economy: Can provide opportunities for small businesses

and local employment.
« Enhancing social interaction and community building.

Let’s evaluate the options:

 (a) Encouraging segregation of land uses: This is what traditional single-use

zoning does; mixed-use zoning does the opposite.

« (b) Promoting a single-use approach: This is contrary to the definition of

mixed-use.

 (c) Facilitating diverse activities within the same zone: This accurately

describes the role of mixed-use zoning.

 (d) Focusing solely on residential developments: Mixed-use zoning explicitly

allows for non-residential uses alongside residential.
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Therefore, Mixed-Use Zoning facilitates diverse activities within the same zone or

neighborhood.

Facilitating diverse activities within the same zone

« Mixed-Use Zoning: Allows a combination of different land uses (residen-

tial, commercial, office, etc.) in the same zone or development.
» Benefits in neighborhood design:

— Promotes walkability and reduces car trips.
— Creates more vibrant, active, and convenient neighborhoods.
— Supports local businesses and diverse housing options.

— Efficient use of land and infrastructure.

« Contrasts with traditional single-use (segregated) zoning.

82.

The 73rd and 74th Amendments were enacted in

(a) 1950, along with the Indian Constitution

(b) 1990, following the Mandal Commission recommendations

(c) 1992, aiming to decentralize power and improve local governance
(

d) 2011, as part of a larger economic reforms program
Correct Answer: (c)

Solution: The 73rd and 74th Constitutional Amendment Acts of India are landmark

legislations related to local self-governance.

o 73rd Amendment Act (1992): Relates to Panchayati Raj Institutions (PRIs)
in rural areas. It gave constitutional status to Panchayats (village, intermediate,

and district levels) and mandated regular elections, reservation of seats for
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Scheduled Castes (SCs), Scheduled Tribes (STs), and women, and devolution of

powers and responsibilities for local planning and development.

e 74th Amendment Act (1992): Relates to Urban Local Bodies (ULBs) or
Municipalities. It gave constitutional status to Municipalities (Nagar Panchayats,
Municipal Councils, Municipal Corporations) and included provisions similar to
the 73rd Amendment regarding elections, reservations, and devolution of powers

for urban planning, development, and civic functions.

Both amendments were passed by the Indian Parliament in December 1992 and came
into force in 1993 (73rd in April 1993, 74th in June 1993). The primary aim of these
amendments was to decentralize power and strengthen local self-government
institutions, enabling them to function as vibrant units of local governance and
participate more effectively in planning and development.

Let’s evaluate the options:

 (a) 1950, along with the Indian Constitution: The Indian Constitution was
adopted in 1949 and came into force in 1950. The 73rd/74th Amendments were

much later.

 (b) 1990, following the Mandal Commission recommendations: The Mandal
Commission recommendations (related to reservations for Other Backward

Classes - OBCs) were a major issue around 1990, but the 73rd/74th Amendments

on local governance were distinct and enacted slightly later.

e (c) 1992, aiming to decentralize power and improve local governance:
This accurately states the year of enactment by Parliament and the primary

objective of these amendments.

e (d) 2011, as part of a larger economic reforms program: This is incorrect. Major
economic reforms in India began in 1991. These amendments were focused on

governarnce.

Therefore, the 73rd and 74th Amendments were enacted in 1992 (came into force in
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1993) with the aim of decentralizing power and improving local governance.

1992, aiming to decentralize power and improve local governance

« 73rd Constitutional Amendment Act (1992): Pertains to Panchayati

Raj Institutions (rural local self-government).

o 74th Constitutional Amendment Act (1992): Pertains to Municipali-

ties (urban local self-government).

o Both were passed by Parliament in December 1992 and came into effect in

1993.

e Main Aim: To strengthen local self-governance by giving constitutional

status, powers, and responsibilities to local bodies (decentralization).

83.

Which of the following natural forms are frequently incorporated into Art
Nouveau architecture?

(a) Geometric shapes like squares and circles

(b) Flowing lines, curves and organic shapes mimicking plants and insects

(c) Strict symmetry and classical proportions
(

d) Heavy use of columns and pediments
Correct Answer: (b)

Solution: Art Nouveau was an international style of art, architecture, and applied
art (especially decorative arts) that was most popular between approximately 1890 and
1910. It was a reaction against the academic art and historicism of the 19th century.

Key characteristics of Art Nouveau, particularly in architecture and design:

e Organic forms and inspiration from nature: Art Nouveau artists and

architects drew heavily from natural forms. They incorporated:
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— Flowing, sinuous, curvilinear lines (often called "whiplash" lines).

— Organic shapes mimicking plants (flowers, vines, tendrils, leaves, buds)
and sometimes insects (dragonflies, butterflies) or other natural elements

(waves, flames). (Matches option b)
e Ornamentation: Often elaborate and integrated into the structure.

o Use of modern materials: Iron, glass, ceramics were often used innovatively

alongside traditional materials.
o Asymmetry: Often favored over strict symmetry.
« Emphasis on craftsmanship.

e Aimed to create a "total work of art" (Gesamtkunstwerk), integrating

architecture, interior design, and decorative arts.

Examples: Victor Horta’s buildings in Brussels, Hector Guimard’s Paris Metro
entrances, Antoni Gaudi’s work in Barcelona (though often considered unique, shares
Art Nouveau affinities).

Let’s evaluate the options:

 (a) Geometric shapes like squares and circles: While geometry is part of all
design, Art Nouveau is characterized more by flowing organic curves than by
rigid geometric shapes like squares and circles as primary motifs (which might be

more typical of Art Deco or some Modernist movements).

« (b) Flowing lines, curves and organic shapes mimicking plants and

insects: This perfectly describes a central characteristic of Art Nouveau.

e (c) Strict symmetry and classical proportions: Art Nouveau often employed
asymmetry and moved away from the strict rules of classical proportions.

Classical forms were associated with the academic art it was reacting against.

e (d) Heavy use of columns and pediments: Columns and pediments are

characteristic elements of Classical architecture (Greek, Roman) and its revivals
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(Renaissance, Neoclassicism). Art Nouveau sought new forms of expression, not

typically relying heavily on these classical elements in their traditional manner.

Therefore, flowing lines, curves, and organic shapes mimicking nature are frequently

incorporated into Art Nouveau architecture.

Flowing lines, curves and organic shapes mimicking plants and insects

Quick Tip

e Art Nouveau (c. 1890-1910): An international style emphasizing organic

forms and inspiration from nature.
« Key characteristics:

— Sinuous, flowing lines ("whiplash" curves).

— Motifs derived from plants (flowers, vines, leaves), insects, and other

natural elements.
— Asymmetry often preferred over strict symmetry.

— Integrated ornamentation.

« It was a reaction against 19th-century historicism and academic art.

84.

What is a key consideration in the planning of evacuation routes in
disaster-prone urban areas?

(a) Encouraging residents to stay in their homes

(b) Minimizing the width of evacuation corridors

(c) Prioritizing scenic routes for evacuation
(

d) Ensuring quick and safe movement of people during emergencies
Correct Answer: (d)

Solution: Planning evacuation routes is a critical part of disaster preparedness and

management for urban areas prone to hazards like floods, hurricanes, earthquakes,
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industrial accidents, etc. The primary goal is to enable people to move from dangerous
areas to safer locations efficiently and safely.

Key considerations in planning evacuation routes:

« Capacity and Efficiency: Routes must be able to handle the expected volume
of evacuees (pedestrians and vehicles) within the available time. This involves
ensuring adequate width, minimizing bottlenecks, and considering contrafiow

measures if needed.

» Safety and Accessibility: Routes should be clearly marked, well-lit, and avoid
hazardous areas (e.g., flood-prone zones, areas at risk of structural collapse).
They must be accessible to all, including people with disabilities and those

without private transport.

o Multiple Routes and Redundancy: Having alternative routes is important in

case primary routes become blocked or overwhelmed.

e Clear Signage and Communication: Evacuation routes must be clearly
signed, and information about routes and procedures must be effectively

communicated to the public.

« Destination (Shelters): Routes must lead to designated safe shelters or

assembly points that have adequate capacity and resources.
o Coordination with Traffic Management and Emergency Services.

« Speed of Evacuation: The entire system should be designed for quick and

safe movement of people during emergencies. (Matches option d)
Let’s evaluate the options:

 (a) Encouraging residents to stay in their homes: This is relevant for
"shelter-in-place" strategies for certain types of hazards (e.g., some chemical
releases, or if evacuation is riskier). However, for many major disasters (floods,
hurricanes), evacuation is necessary. This is not a general principle for planning

evacuation routes.
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e (b) Minimizing the width of evacuation corridors: This is contrary to good
planning. Evacuation routes need adequate width (capacity) to handle the flow

of people and vehicles without causing congestion and delays.

e (c) Prioritizing scenic routes for evacuation: The primary criteria for evacuation
routes are safety, directness, and capacity, not scenic quality. Scenic routes might

be indirect or have lower capacity.

e (d) Ensuring quick and safe movement of people during emergencies:
This is the overarching goal and a key consideration in planning evacuation
routes. All aspects of route design and management should contribute to

achieving this.

Therefore, ensuring the quick and safe movement of people is the paramount

consideration.

Ensuring quick and safe movement of people during emergencies

o Evacuation Route Planning is crucial for disaster preparedness.
 Key Considerations:

— Safety: Avoid hazardous areas.

— Capacity: Sufficient width to handle evacuee volume.

— Speed/Efficiency: Minimize travel time to safety.

— Clarity: Well-signed and communicated.

— Accessibility: Usable by all, including vulnerable groups.
— Redundancy: Multiple route options.

o The ultimate goal is to enable the quick and safe movement of people

away from danger.
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85.

The URDPFI guidelines are designed to promote

(a) Rapid and uncontrolled urban growth

(b) Sustainable and well-planned development of urban and regional areas
(¢) Prioritization of short-term economic gains over long-term environmental
considerations

(d) Centralized planning with minimal public participation
Correct Answer: (b)

Solution: The URDPFI (Urban and Regional Development Plans Formulation and
Implementation) Guidelines, issued by the Government of India, provide a framework
and methodology for preparing urban and regional development plans across the

country. The primary objectives and design philosophy of these guidelines are to:
o Promote planned and orderly development of urban and regional areas.

« Ensure sustainable development by integrating environmental, social, and

economic considerations into the planning process.

o Improve the quality of life for citizens by providing adequate infrastructure,

housing, and services.
» Encourage participatory planning processes.
» Facilitate effective implementation, monitoring, and review of plans.
Let’s evaluate the options:

 (a) Rapid and uncontrolled urban growth: The guidelines aim for planned and

controlled growth, not uncontrolled sprawl.

« (b) Sustainable and well-planned development of urban and regional
areas: This accurately reflects the core purpose of the URDPFI guidelines. They
emphasize a systematic and comprehensive approach to planning for

sustainability.
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 (c) Prioritization of short-term economic gains over long-term environmental
considerations: This is contrary to the principle of sustainable development,
which is a key focus of the guidelines. URDPFI emphasizes balancing economic,

social, and environmental goals.

 (d) Centralized planning with minimal public participation: The URDPFI
guidelines actually encourage a participatory approach, involving stakeholders
and citizens in the planning process, and advocate for decentralized planning at

appropriate levels (e.g., local body involvement).

Therefore, the URDPFI guidelines are designed to promote sustainable and

well-planned development of urban and regional areas.

Sustainable and well-planned development of urban and regional areas

« URDPFI Guidelines: Provide a framework for systematic and scientific
formulation and implementation of urban and regional development plans in

India.
« Key Aims:

— Promote sustainable, orderly, and inclusive development.

— Integrate spatial planning with socio-economic and environmental plan-

ning.

— Encourage participatory planning.

— Improve quality of life and urban governance.

86.
What is Pruning?
(a) A live bud from a desired plant is inserted into a host

(b) Loosening the ground to remove weeds
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(c) The process when individual branches are cut selectively

(d) Adding fertilizers to the top soil
Correct Answer: (c)

Solution: Pruning is a horticultural and silvicultural practice involving the selective
removal of parts of a plant, such as branches, buds, or roots.

Reasons for pruning include:

Health: Removing dead, diseased, or damaged branches to improve plant health

and prevent spread of disease.

« Shape and Structure: Training young plants to a desired form (e.g., for
landscape aesthetics, fruit production, or timber quality). Maintaining the shape

of mature plants.

e Vigor and Productivity: Encouraging new growth, improving flowering or
fruiting (e.g., by removing old wood or thinning out branches to improve light

penetration and air circulation).
« Safety: Removing hazardous branches that might fall or obstruct views/paths.
» Size control: Restricting the size of a plant.
» Rejuvenation: Stimulating new growth in old or overgrown plants.

The act of pruning involves selectively cutting branches or other plant parts.

Let’s evaluate the options:

e (a) A live bud from a desired plant is inserted into a host: This describes

budding, a method of grafting (asexual plant propagation).

 (b) Loosening the ground to remove weeds: This describes weeding or hoeing, a

cultivation practice.

« (c) The process when individual branches are cut selectively: This is the

definition of pruning.
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« (d) Adding fertilizers to the top soil: This describes fertilizing, a practice to

supply nutrients to plants.

Therefore, pruning is the process when individual branches (or other parts) are cut

selectively.

The process when individual branches are cut selectively

Quick Tip

e Pruning: The selective removal of plant parts (branches, buds, roots).

o Purposes: Improve health, control shape/size, enhance flowering/fruiting,

ensure safety.
« It involves cutting specific parts of the plant.

o Other options describe different horticultural practices: budding (grafting),

weeding, fertilizing.

87.

Formulation of GIS based master plan is a sub-scheme of
(a) Smart Cities Mission

(b) Jawaharlal Nehru National Urban Renewal Mission

(c) Shyama Prasad Mukherji Urban Mission
(

d) Atal Mission for Rejuvenation and Urban Transformation
Correct Answer: (d)

Solution: The question asks which government mission or scheme includes the
formulation of GIS-based master plans as a sub-scheme or component.

Let’s consider the missions:

« (a) Smart Cities Mission (SCM): Launched in 2015, SCM focuses on

developing smart infrastructure and services in selected cities. While GIS is
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extensively used in smart city projects for planning, monitoring, and
management, the formulation of entirely new city-wide GIS-based master plans
as a primary sub-scheme might not be its core focus for all 100 cities (many focus

on ABD and Pan-City solutions). However, GIS adoption is integral.

e (b) Jawaharlal Nehru National Urban Renewal Mission (JNNURM):
Launched in 2005 (and concluded around 2014), JNNURM focused on urban
infrastructure and governance reforms in select cities. Preparation of City
Development Plans (CDPs) was a key requirement, and GIS was encouraged, but
it predates the stronger emphasis on GIS-based master planning seen in later

schemes.

e (c) Shyama Prasad Mukherji Rurban Mission (SPMRM): Launched in
2016, this mission aims to develop clusters of villages that preserve and nurture
the essence of rural community life while providing urban amenities and
economic opportunities (i.e., "rurban" clusters). Planning for these clusters
(Integrated Cluster Action Plans - ICAPs) uses spatial tools, but "master plan'

in the traditional urban sense for large cities is different.

« (d) Atal Mission for Rejuvenation and Urban Transformation
(AMRUT): Launched in 2015, AMRUT focuses on providing basic urban
infrastructure in 500 select cities and towns, such as water supply, sewerage,
drainage, urban transport, and green spaces. A significant reform agenda under
AMRUT is related to urban planning capacity building and the formulation of
Master Plans/Development Plans. Specifically, one of the sub-schemes
under AMRUT is dedicated to the "Formulation of GIS based Master
Plan for AMRUT Cities." This sub-scheme aims to assist cities in preparing
or revising their master plans using modern GIS technology to enable better

spatial planning and decision-making.

Therefore, the formulation of GIS-based master plans is a specific sub-scheme under

the Atal Mission for Rejuvenation and Urban Transformation (AMRUT).

Atal Mission for Rejuvenation and Urban Transformation
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Quick Tip

« AMRUT (Atal Mission for Rejuvenation and Urban Transforma-

tion): Focuses on basic urban infrastructure in 500 cities.

o A key component and reform under AMRUT is strengthening urban planning

capacity.

o« AMRUT includes a specific sub-scheme for supporting cities in the formu-

lation of GIS-based Master Plans.

o While other missions also use GIS, AMRUT has this as an explicit sub-

scheme for master plan preparation.

88.

Which traffic survey method provides continuous data over extended
periods without human intervention?

(a) Video Cameras

(b) Manual Traffic Counting

(c) GPS and Mobile Data Analysis

(d) Automatic Traffic Counting

Correct Answer: (d)

Solution: The question asks for a traffic survey method that provides continuous data
over extended periods without human intervention. This points to automated methods.

Let’s analyze the options:

« (a) Video Cameras (Video Image Processing): Video cameras can be used
for traffic surveys. They can record traffic flow continuously. However, to extract
data (e.g., vehicle counts, speeds, classification), the video footage often needs to
be processed, either manually by observers watching the video or, more
commonly now, using Video Image Processing (VIP) software. While VIP

automates the data extraction, the initial setup, maintenance, and sometimes
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data validation might involve human intervention. However, for continuous

recording, it’s a strong candidate.

« (b) Manual Traffic Counting: This involves human observers stationed at a
location, manually counting and classifying vehicles passing by. This method is
labor-intensive and not suitable for continuous data collection over very extended
periods without significant human resources and shift changes. It requires direct

human intervention for data collection.

e (c) GPS and Mobile Data Analysis: Data from GPS devices in vehicles
(e.g., fleet vehicles, smartphones with GPS) or aggregated mobile phone location
data can provide information about traffic speeds, travel times, and
origin-destination patterns over extended periods. This data is collected passively
from users/devices. While data processing and analysis require human expertise,
the raw data collection can be continuous and largely without direct human
intervention in the field for data gathering at specific survey points. This is a

powerful modern method.

+ (d) Automatic Traffic Counting (Automatic Traffic Recorders - ATRs):
ATRs are devices installed on or near the roadway to automatically detect,
count, and often classify vehicles and measure their speed. Common technologies
include:

— Pneumatic road tubes: Detect vehicles passing over them.

— Inductive loops: Embedded in the pavement, detect metallic vehicles.

— Microwave radar sensors, Infrared sensors, Ultrasonic sensors.
These devices can operate continuously for long periods (days, weeks, months)

with minimal human intervention after installation, collecting data automatically.

This precisely fits the description.

Comparing the options for "continuous data over extended periods without human

intervention'":

e Manual counting is out.
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e Video cameras can record continuously, but data extraction might need
intervention or sophisticated (and not always perfect) automation. Power and

storage can be issues for very long periods.

« GPS/Mobile data is continuous and passive from users, but it’s a different type
of survey (tracking movement patterns) rather than traditional site-based traffic

counts/classification.

o Automatic Traffic Counters (ATRs) using technologies like road tubes or
inductive loops are specifically designed for continuous, unattended data
collection of traffic volumes (and often speed/classification) at fixed locations

over extended periods.

Therefore, Automatic Traffic Counting is the method that best fits the description.

Automatic Traffic Counting

Quick Tip

« Automatic Traffic Counters (ATRs): Devices like pneumatic road tubes,
inductive loops, radar/infrared sensors that automatically detect and record

traffic data.

o They are designed for continuous operation over extended periods with

minimal human intervention after installation.

o They provide data on traffic volume, and often speed and vehicle classifica-

tion.

e Video can record continuously but data extraction often needs processing.
Manual counting is labor-intensive. GPS/Mobile data is for movement pat-

terns.

89.
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In the context of "Wayfinding," what is a crucial consideration for effective
navigation systems?

(a) Overemphasis on complex signage

(b) Cognitive load and user-friendly cues

(c) Restriction of visual stimuli
(

d) Ignoring the concept of a focal point
Correct Answer: (b)

Solution: Wayfinding is the process by which people orient themselves and navigate
through a physical environment. Effective wayfinding systems aim to make this
process easy, intuitive, and stress-free.

Crucial considerations for effective wayfinding systems:

o Clarity and Simplicity: Information should be clear, concise, and easy to

understand. Avoid clutter and overly complex information.

o Consistency: Use consistent terminology, symbols, colors, and placement of

signs and cues throughout the environment.

o Cognitive Load Management: Present information in manageable chunks.
Overloading users with too much information at once can lead to confusion and

errors. Wayfinding systems should minimize cognitive effort. (Relates to option

b).

o User-Friendly Cues: Employ a variety of cues that appeal to different senses

and cater to diverse users. This includes:
— Visual cues: Signs, maps, color-coding, landmarks, architectural features,
lighting.

— Auditory cues (less common for general wayfinding, but important for

accessibility): Announcements.

— Tactile cues: Tactile maps, textured paving for visually impaired.

Cues should be intuitive and easily interpreted. (Relates to option b).
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o Feedback and Confirmation: Provide feedback to users that they are on the

right path or have reached a decision point or destination.
o Accessibility: Design for all users, including those with disabilities.

o Integration with Environment: Wayfinding elements should be

well-integrated with the architectural and urban design.

e Use of Landmarks and Focal Points: These help people orient themselves

and create mental maps. (Contrary to option d).
Let’s evaluate the options:

 (a) Overemphasis on complex signage: This would increase cognitive load and

make wayfinding more difficult, not effective. Simplicity and clarity are key.

« (b) Cognitive load and user-friendly cues: This is a crucial consideration.
Effective systems minimize cognitive load (mental effort) by providing clear,
simple, well-timed, and user-friendly cues that are easy to perceive and

understand.

* (c) Restriction of visual stimuli: While reducing clutter is important, restricting
all visual stimuli would make wayfinding impossible. The goal is to provide

relevant and clear visual cues, not eliminate them.

 (d) Ignoring the concept of a focal point: Focal points (landmarks) are important
elements that people use for orientation and mental mapping. Ignoring them

would be detrimental to effective wayfinding.

Therefore, managing cognitive load and providing user-friendly cues are crucial

considerations for effective wayfinding systems.

Cognitive load and user-friendly cues
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Quick Tip

» Effective Wayfinding Systems should be: Clear, Consistent, Concise,

Conspicuous, Comprehensible.
 Key considerations:
— Minimize cognitive load on the user (don’t overwhelm with informa-
tion).

— Provide user-friendly cues (intuitive signs, maps, landmarks, archi-

tectural differentiation).
— Ensure information is presented at decision points.

— Cater to diverse user needs (accessibility).

o Complex signage or ignoring focal points would hinder wayfinding.

90.

How does natural ventilation contribute to passive cooling in buildings?
(a) By circulating cool air throughout the building

(b) By trapping heat inside the building

(c) By increasing solar heat gain
(

d) By reducing thermal mass
Correct Answer: (a)

Solution: Natural ventilation is the process of supplying and removing air through
a building by natural means (i.e., without mechanical fans or systems). It relies on
pressure differences created by wind and/or temperature differences (stack effect).
Passive cooling refers to design strategies that cool buildings without consuming
energy from active mechanical systems (like air conditioners). Natural ventilation is a
key passive cooling strategy.

How natural ventilation contributes to passive cooling:
1. Circulating cool air / Heat removal by convection: When outdoor air is
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cooler than indoor air (e.g., during evenings, nights, or in shaded areas), natural
ventilation can bring this cooler air into the building, displacing warmer indoor

air and directly cooling the interior spaces and occupants. This process removes
accumulated heat from the building’s interior surfaces, furnishings, and

occupants through convection. (Matches option a).

2. Enhancing occupant comfort through air movement: Air movement
across the skin increases evaporative cooling from the body and can make
occupants feel cooler even if the air temperature itself is not significantly lowered.

This extends the comfort range to higher temperatures.

3. Night flushing / Night-time cooling: Ventilating the building extensively
with cool night air can cool down the building’s thermal mass (walls, floors,
ceilings). This cooled mass can then absorb heat from the interior during the

following day, reducing daytime indoor temperatures.

4. Improving indoor air quality: By replacing stale indoor air with fresh

outdoor air, reducing pollutants and humidity.
Let’s evaluate the options:

« (a) By circulating cool air throughout the building: This is a primary
mechanism. If cooler outdoor air is available, natural ventilation brings it in,

flushes out warmer indoor air, and cools the building.

« (b) By trapping heat inside the building: This is the opposite effect. Natural
ventilation is used to remove trapped heat. Poorly designed or controlled
ventilation in hot weather could inadvertently bring in more hot air, but its
cooling function relies on bringing in cooler air or promoting air movement for

comfort.

 (c) By increasing solar heat gain: Natural ventilation itself doesn’t increase solar
heat gain. Solar heat gain is through windows (glazing) and opaque surfaces.
Shading strategies are used to control solar gain. Ventilation is about air

exchange.
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« (d) By reducing thermal mass: Natural ventilation doesn’t reduce a building’s
thermal mass (which is a property of its materials). It can cool down existing

thermal mass (night flushing), which then helps in passive cooling the next day.

Therefore, the primary way natural ventilation contributes to passive cooling is by

circulating cool air and removing heat.

By circulating cool air throughout the building

o Natural Ventilation uses wind and stack effect for air exchange.
o It contributes to Passive Cooling by:
— Bringing in cooler outdoor air to replace warmer indoor air (convective
cooling).

— Increasing air movement across skin (enhancing evaporative cooling and

comfort).

— Facilitating night flushing to cool thermal mass.

o Effective natural ventilation requires careful design of openings, building ori-

entation, and form.

91.

Which building material is categorized as a polymer composite?
(a) Timber

(b) Brick

(c) Steel

(d) FRP (Fibre Reinforced Polymer)

Correct Answer: (d)

Solution: A polymer composite is a material made from two or more constituent

materials with significantly different physical or chemical properties which, when
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combined, produce a material with characteristics different from the individual
components. In a polymer composite, at least one of the components is a polymer
(acting as the matrix or binder), and it is reinforced by another material (often fibers
or particles).

Let’s analyze the options:

e (a) Timber (Wood): Timber is a natural organic material derived from trees.
It is a natural composite itself, composed mainly of cellulose fibers held together
by a lignin matrix. While it contains natural polymers (cellulose, lignin), in
material science classification, "polymer composite" usually refers to engineered
materials where a synthetic or modified natural polymer matrix is combined with
a distinct reinforcing phase. Timber is classified as a natural material or natural

composite.

« (b) Brick: Bricks are typically ceramic materials made by firing clay or shale.

They are inorganic and not polymer-based.

e (c) Steel: Steel is a metallic alloy, primarily composed of iron and carbon, with

other elements. It is a metal, not a polymer composite.

« (d) FRP (Fibre Reinforced Polymer): As discussed in Q72, FRP stands for
Fibre Reinforced Polymer (or Fiber Reinforced Plastic). This is, by definition, a
polymer composite. It consists of reinforcing fibers (e.g., glass, carbon, aramid)

embedded within a polymer matrix (e.g., epoxy, polyester, vinyl ester resin).

Therefore, FRP (Fibre Reinforced Polymer) is the building material categorized as a

polymer composite among the given options.

FRP (Fibre Reinforced Polymer)
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Quick Tip

o Polymer Composite: A material consisting of a polymer matrix reinforced

with fibers or particles.

« FRP (Fibre Reinforced Polymer): A type of polymer composite where
fibers (glass, carbon, aramid, etc.) are embedded in a polymer resin matrix

(epoxy, polyester, etc.). Widely used in construction.

o Timber is a natural composite. Brick is ceramic. Steel is a metallic alloy.

92.

Which government initiative in India focuses on providing affordable
housing to the urban poor?

(a) Swachh Bharat Mission

(b) Make in India

(c) Pradhan Mantri Awas Yojana

(d) Smart Cities Mission

Correct Answer: (c)

Solution: The question asks about a government initiative in India focused on
affordable housing for the urban poor.

Let’s analyze the options:

« (a) Swachh Bharat Mission (SBM - Clean India Mission): Launched in
2014, its primary goal is to achieve universal sanitation coverage, eliminate open
defecation, and improve solid waste management. While improved sanitation
contributes to better living conditions, SBM’s direct focus is not providing

housing.

« (b) Make in India: Launched in 2014, this initiative aims to encourage
companies to manufacture their products in India, transforming India into a
global design and manufacturing hub. It focuses on industrial and economic

development, not directly on housing provision for the poor.
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+ (c) Pradhan Mantri Awas Yojana (PMAY): Launched in 2015, PMAY is a
flagship housing scheme of the Government of India with the objective of
providing "Housing for All" by a target year (originally 2022, now extended). It

has two main components:

— PMAY-Urban (PMAY-U): Focuses on providing affordable housing to
the urban poor, including Economically Weaker Sections (EWS),
Low-Income Groups (LIG), and Middle-Income Groups (MIG), through
various interventions like in-situ slum redevelopment, credit-linked subsidy
schemes (CLSS), affordable housing in partnership (AHP), and

beneficiary-led construction/enhancement (BLC).

— PMAY-Gramin (PMAY-G): Focuses on rural housing.
PMAY-U directly addresses affordable housing for the urban poor.

e (d) Smart Cities Mission (SCM): Launched in 2015, aims to develop 100
cities across India making them citizen-friendly and sustainable. While affordable
housing can be a component of smart city projects (e.g., under Area-Based
Development), the mission’s scope is broader, covering smart infrastructure,
mobility, governance, etc. PMAY is the dedicated national mission for affordable

housing.

Therefore, the Pradhan Mantri Awas Yojana (PMAY), particularly its urban
component (PMAY-U), is the government initiative in India that specifically focuses

on providing affordable housing to the urban poor.

Pradhan Mantri Awas Yojana
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Quick Tip

« Pradhan Mantri Awas Yojana (PMAY): A major Government of India

initiative for providing affordable housing.

« PMAY-Urban (PMAY-U): Specifically targets affordable housing for the
urban poor (EWS, LIG, MIG categories).

o Implemented through strategies like slum redevelopment, credit-linked sub-

sidies, affordable housing in partnership, and beneficiary-led construction.

o Swachh Bharat is for sanitation. Make in India is for manufacturing. Smart

Cities Mission has a broader urban development scope.

93.

In the state of Himachal Pradesh, the "Kath-Kuni" architectural style
involves alternating construction of wood and stone. What is the primary
advantage of this technique?

(a) Increased structural stability in earthquake-prone zones

(b) Enhanced insulation during cold winters

(c) Artistic expression and decorative appeal
(

d) Protection from heavy rainfall and snowfall
Correct Answer: (a)

Solution: Kath-Kuni (also Kath-Kundi, Kath-ki-Kanni) is a traditional
construction technique found in the Himalayan region of India, particularly in

Himachal Pradesh and Uttarakhand. It is characterized by:

« Alternating layers of timber (wood) and stone masonry: Walls are built
with horizontal courses of wooden beams (often deodar cedar) interlocking at
corners, with the spaces between the timber courses filled with dry-stacked or

mud-mortared stone.

o This composite construction method creates a structure that is well-suited to the

187



local climate and geological conditions.
Primary advantages of Kath-Kuni construction:

« Earthquake Resistance (Increased structural stability in
earthquake-prone zones - Option a): This is a key advantage. The
Himalayan region is seismically active. The timber framework provides ductility
and flexibility to the structure, allowing it to absorb and dissipate seismic energy.
The interlocking wooden beams act as a kind of "timber lacing" that ties the
stone masonry together, preventing catastrophic collapse during earthquakes.
The stone provides mass and compressive strength. This composite action

enhances the building’s ability to withstand ground shaking.

o Thermal Performance (Enhanced insulation - Option b): Wood has good
insulating properties compared to stone. The combination of wood and stone,
along with potential air gaps, can provide reasonable thermal insulation, helping
to keep interiors warmer in cold winters and cooler in summers. This is a
significant benefit but the seismic performance is often highlighted as primary for

structural integrity.

« Use of Local Materials: Utilizes readily available local materials (timber and

stone).
o Durability: If well-maintained, these structures can be very durable.

« Aesthetic Appeal (Option c): The distinct layered appearance of wood and
stone gives Kath-Kuni architecture a unique and attractive aesthetic. While this

is true, the primary functional advantage is often cited as structural.

« Climatic Resilience (Protection from rainfall/snowfall - Option d):
Sloping roofs (often slate or wooden shingles) are used to shed rain and snow.

The wall construction itself contributes to overall weather resistance.

While thermal insulation and weather protection are benefits, the most significant

advantage of the Kath-Kuni technique, especially in a seismically active mountainous
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region, is its increased structural stability and resilience in earthquake-prone

zones. The timber lacing provides ductility that stone masonry alone lacks.

Increased structural stability in earthquake-prone zones

o Kath-Kuni Construction: Traditional Himalayan technique using alter-

nating layers of wood (timber beams) and stone masonry.

o Primary Advantage: Enhanced earthquake resistance. The timber
framework provides ductility and helps to hold the stone masonry together

during seismic shaking, improving structural integrity.

o Other benefits include good thermal performance (insulation), use of local

materials, and a distinct aesthetic.

o This technique is well-adapted to the geological and climatic conditions of

the Himalayan region.

94.

Which of the following is not a property of ferrocement?
(a) Impervious nature

(b) Capacity to resist shock

(c¢) No need to formwork
(

d) Strength per unit mass is low
Correct Answer: (d)

Solution: Ferrocement (or Ferro-cement) is a type of thin-shell reinforced concrete
construction. It consists of a rich cement mortar mix applied over multiple layers of
closely spaced wire mesh reinforcement (e.g., chicken mesh, welded wire mesh). This
creates a thin, strong, and durable composite material.

Properties of Ferrocement:
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High strength-to-weight ratio: Ferrocement is relatively lightweight but has
good tensile and flexural strength due to the high degree of reinforcement
dispersion. This means its strength per unit mass is high, not low. (This

contradicts option d).

Impervious nature (Good water tightness / Low permeability - Option
a): The dense cement mortar matrix and closely spaced mesh reinforcement
contribute to making ferrocement relatively impervious to water, especially if
properly cured and finished. This makes it suitable for water-retaining structures

like tanks, boats, and roofs. So, (a) is generally a property.

Capacity to resist shock and impact (Good impact resistance - Option
b): The multiple layers of mesh reinforcement help to distribute impact loads
and provide good toughness and resistance to cracking and shattering from shock

or impact. So, (b) is a property.

Ease of forming complex shapes: Ferrocement can be easily molded into
curved or complex shapes because the mesh reinforcement can be readily bent

and shaped before mortar application.

Formwork requirements (Option ¢ "No need to formwork"): While
ferrocement can be applied over a shaped armature of mesh, often some form of
temporary backing or simple mold (formwork) is used, especially for larger or
more complex elements, to support the fresh mortar until it sets. For very thin or
self-supporting mesh structures, extensive formwork might be reduced or
eliminated compared to conventional concrete, but saying "no need to formwork"
for all cases is an overstatement. However, it often requires less complex or less
robust formwork than traditional reinforced concrete for similar shell-like
structures. If "'no need" is interpreted as "significantly less need or simpler

formwork," it has some validity.

Good crack control: The closely spaced reinforcement helps to distribute

cracks, keeping them very fine.
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o Durability and corrosion resistance (if well made).

The question asks which is NOT a property of ferrocement. Let’s re-evaluate the

options:
 (a) Impervious nature: Generally true, it’s relatively watertight.
 (b) Capacity to resist shock: Generally true, it has good impact resistance.

e (c) No need to formwork: This is often cited as an advantage, meaning simpler or
minimal formwork compared to conventional concrete. While not always strictly
'no" formwork, it’s a characteristic feature of its construction method for many

shapes.

e (d) Strength per unit mass is low: This is incorrect. Ferrocement is known
for having a high strength-to-weight ratio. It is strong for its relatively low
weight. So, if "strength per unit mass is low" is stated as a property, that

statement is false, making it the answer for "NOT a property".

Therefore, the statement that is NOT a property of ferrocement is that its strength

per unit mass is low. In fact, it is high.

Strength per unit mass is low
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Quick Tip

o Ferrocement: Thin-shell concrete with multiple layers of wire mesh rein-

forcement and rich cement mortar.
 Key Properties:

— High strength-to-weight ratio (i.e., strength per unit mass is high).
— Good impact resistance and toughness.

— Relatively impervious to water.

— Can be molded into complex shapes.

— Often requires simpler or less formwork than conventional concrete.

o The statement "Strength per unit mass is low" is incorrect; it’s actually high.

95.

The example for Radial Balance is
(a) Stupa at Sanchi

(b) Sydney Opera House

(¢) Humayun’s Tomb

(d) Great pyramid of Giza

Correct Answer: (a)

Solution: Balance is a principle of design that refers to the distribution of visual
weight of objects, colors, texture, and space in a composition. Types of balance

include:

« Symmetrical Balance (Formal Balance): Elements are arranged equally on

either side of a central axis (bilateral symmetry) or around a central point.

« Asymmetrical Balance (Informal Balance): Elements are not identical on
either side of an axis, but their visual weights are balanced to create a sense of

equilibrium.
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« Radial Balance: Elements are arranged around a central point, radiating
outwards or inwards from it, like spokes of a wheel or petals of a flower. This

creates a strong focal point at the center.
Let’s evaluate the examples:

e (a) Stupa at Sanchi: The Great Stupa at Sanchi is a hemispherical dome
(anda) on a circular or square base, often surrounded by a circumambulatory

path (pradakshina patha) and railings (vedika) with gateways (toranas) at

cardinal points. The overall form is highly symmetrical around its central vertical

axis. If viewed from above (plan view), the circular elements (dome, path,

railings) radiate from a central point. The arrangement of toranas at cardinal

points also contributes to a sense of radial organization around the central stupa.

Therefore, a stupa exhibits strong characteristics of radial balance, especially in

its plan.

e (b) Sydney Opera House: Designed by Jorn Utzon, it features iconic sail-like

concrete shells. While it has a complex and striking form, its overall composition

is more sculptural and asymmetrical than strictly radial, though it has

symmetries and focal points.

e (¢) Humayun’s Tomb, Delhi: A Mughal tomb garden complex. The main

tomb structure is highly symmetrical (bilaterally and often four-fold symmetry in

plan, typical of Mughal architecture) and often set within a Charbagh garden

(four-quadrant symmetrical garden). While it has a central focus and symmetries,

'radial balance" in the sense of elements radiating from a center like spokes is not

its defining characteristic as much as the axial symmetries of the Charbagh.

e (d) Great Pyramid of Giza: A massive square-based pyramid. It exhibits

strong bilateral symmetry along axes passing through its apex and the midpoint

of its sides, and four-fold rotational symmetry around its central vertical axis. Its

form is based on a square plan, not primarily radial.

Comparing the options, the Stupa at Sanchi, with its circular plan, central focus,

and elements arranged around this center (like the circumambulatory path and
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toranas), is the best example of radial balance among the choices. Many circular or
centrally planned structures (like domes, round temples, mandalas) exhibit radial

balance.

Stupa at Sanchi

« Radial Balance: Design elements are arranged around a central point,

radiating outwards or inwards. Creates a strong focal point.

o Examples: Spokes of a wheel, ripples in water, petals of a daisy, mandalas,

domes viewed from above, circular building plans.

e Stupa at Sanchi: Its circular plan with the dome at the center, surrounded

by a circular path and gateways, strongly exhibits radial balance.

o Sydney Opera House: Sculptural, complex form. Humayun’s Tomb: Primar-
ily bilateral/four-fold symmetry in a Charbagh. Great Pyramid: Based on a

square plan, exhibits bilateral/four-fold symmetry.

96.

The term used to describe a document that outlines specific steps and
strategies to achieve the goals set forth in a development plan is

(a) Urban master plan

(b) Zoning ordinance

(c) Action plan
(

d) Comprehensive plan
Correct Answer: (c)

Solution: A "development plan" (like a Master Plan or Comprehensive Plan) sets out
long-term goals, policies, and broad spatial strategies for the development of an area.
To implement these broad goals, more detailed, shorter-term plans are needed that

outline specific actions, projects, responsibilities, timelines, and resources.
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Let’s evaluate the options:

« (a) Urban master plan (or Master Plan / Development Plan /
Comprehensive Plan - option d): These are higher-level, long-range strategic
documents that define overall development goals and land use frameworks for a
city or region. They set the vision but don’t usually detail the specific

step-by-step actions for implementation.

« (b) Zoning ordinance: A zoning ordinance is a legal regulatory tool that
implements parts of a master plan by defining specific land use zones and
development regulations (e.g., permitted uses, building height, density). It’s a
regulatory instrument, not a plan outlining steps and strategies for achieving

goals in a broader sense (though it’s a strategy itself).

e (c) Action plan: An action plan is a document that details the specific tasks,
steps, strategies, responsibilities, timelines, and resources required to achieve
particular objectives or goals, often those set out in a higher-level strategic plan
(like a development plan). It translates broad goals into concrete, implementable
actions. This perfectly matches the description "outlines specific steps and

strategies to achieve the goals set forth in a development plan."

e (d) Comprehensive plan: This is another term for a master plan or

development plan — the higher-level strategic document.

Therefore, the document that outlines specific steps and strategies to achieve the goals
of a development plan is an Action plan. Action plans are operational tools for

implementation.

Action plan
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Quick Tip

« Development Plan (Master Plan / Comprehensive Plan): Sets long-

term vision, goals, policies, and broad strategies.

o Action Plan: A detailed, operational plan that outlines the specific steps,
activities, responsibilities, timelines, and resources needed to implement the

goals and strategies of a higher-level plan (like a development plan).

o Action plans bridge the gap between broad strategy and on-the-ground im-

plementation.

o Zoning ordinance is a regulatory tool.

97.

Public participation is most effective when

(a) Limited to a select few vocal individuals or groups

(b) Inclusive, transparent and encourages diverse voices and perspectives

(c) Focused solely on achieving consensus, even if it means compromising on important
considerations

(d) Conducted through top-down directives and controlled communication channels
Correct Answer: (b)

Solution: Effective public participation in planning and decision-making processes
aims to genuinely involve citizens and stakeholders, leading to better and more widely
accepted outcomes.

Characteristics of effective public participation:

o Inclusivity: Efforts are made to include a wide range of community members,
especially those often marginalized or underrepresented, ensuring diverse voices

are heard. (Matches option b).

o Transparency: The process is open, with clear information provided about

proposals, decision-making criteria, and how public input will be used. (Matches
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option b).

e Meaningful Engagement: Participation goes beyond mere information-giving
or token consultation. It provides genuine opportunities for the public to

influence decisions. This involves two-way communication and dialogue.

o Encourages Diverse Voices and Perspectives: Actively seeks out and values

different viewpoints, experiences, and knowledge. (Matches option b).

o Timeliness: Public input is sought early in the process when it can still

meaningfully shape outcomes.

» Accessibility: Participation methods are accessible to all (e.g., convenient
times/locations for meetings, understandable information, formats for different

needs).

» Responsiveness: Decision-makers provide feedback on how public input was

considered and influenced decisions.
Let’s evaluate the options:

 (a) Limited to a select few vocal individuals or groups: This is not effective or

equitable participation; it can lead to biased outcomes and lack of broad support.

e (b) Inclusive, transparent and encourages diverse voices and
perspectives: This option accurately describes key conditions for effective

public participation.

« (c) Focused solely on achieving consensus, even if it means compromising on
important considerations: While consensus is desirable, forcing it at the expense
of sound planning principles or by ignoring critical issues or minority viewpoints
is not effective. Good participation acknowledges and manages conflict, seeking

well-considered outcomes, not just superficial agreement.

 (d) Conducted through top-down directives and controlled communication

channels: This describes a non-participatory or tokenistic approach, where public
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input is limited or managed to support pre-determined decisions. Effective

participation is more collaborative and open.

Therefore, public participation is most effective when it is inclusive, transparent, and

encourages diverse voices and perspectives.

‘Inclusive, transparent and encourages diverse voices and perspectives‘

Quick Tip

» Effective Public Participation is characterized by:

— Inclusivity: Involving a wide range of stakeholders.
— Transparency: Open process, clear information.

— Meaningful Engagement: Genuine opportunity to influence deci-

sions.
— Diversity of Input: Valuing different perspectives.

— Early and continuous involvement.

o Limited, controlled, or superficial participation is not effective.

98.

Which of the following is a technique used to reduce echoes in large spaces
in architectural acoustics?

(a
b

) Installing reflective surfaces

(b) Using sound-absorbing materials
(c) Increasing the volume of the space
(

d) Removing all barriers
Correct Answer: (b)

Solution: Echoes are distinct repetitions of a sound that occur when reflected sound

waves reach the listener with a sufficient time delay after the direct sound. In large
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spaces with hard, reflective surfaces, echoes and excessive reverberation (multiple
blended reflections) can impair speech intelligibility and sound quality.

Techniques to reduce echoes and control reverberation in architectural acoustics:

« Using sound-absorbing materials (Option b): This is a primary method.
Sound-absorbing materials (e.g., acoustic panels, carpets, curtains, upholstered
furniture, porous ceiling tiles) convert sound energy into heat when sound waves
strike them, reducing the amount of sound reflected back into the space. This

shortens reverberation time and minimizes distinct echoes.

 Diffusing surfaces: Using irregularly shaped or textured surfaces (diffusers) to
scatter sound reflections in many directions, rather than reflecting them
specularly (like a mirror). This helps to create a more uniform sound field and

can reduce the perception of strong, discrete echoes.

o Optimizing room shape and geometry: Avoiding large, flat, parallel
reflective surfaces that can cause flutter echoes or strong focused reflections.

Using non-parallel walls, angled ceilings, or curved surfaces can help.

» Breaking up large surfaces: Introducing barriers or elements that break the

path of sound waves.
Let’s evaluate the options:

 (a) Installing reflective surfaces: This would increase echoes and reverberation by
reflecting more sound energy, which is the opposite of what is needed for echo
reduction. (Reflective surfaces are sometimes used strategically to direct sound
towards specific areas, e.g., reflectors above a stage, but not for general echo

reduction in a reverberant space).

« (b) Using sound-absorbing materials: This is a fundamental technique for

reducing echoes and reverberation by absorbing sound energy.

e (c) Increasing the volume of the space: For a given amount of absorption, a

larger room volume generally leads to a longer reverberation time (Sabine’s
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formula: RTgy ~ 0.161V /A, where V' is volume and A is total absorption). So,
increasing volume without adding more absorption would likely worsen

echo/reverberation problems.

 (d) Removing all barriers: Removing barriers (like partitions) might increase the
effective volume and change reflection paths, but it’s not a general technique for

echo reduction. Barriers, if designed as diffusers or absorbers, can actually help.

Therefore, using sound-absorbing materials is a key technique to reduce echoes in large

spaces.

Using sound-absorbing materials

Quick Tip
» Echoes are distinct, delayed reflections of sound. Excessive echoes and re-

verberation reduce sound clarity.
e To reduce echoes/reverberation:

— Use sound-absorbing materials on surfaces (walls, ceiling, floor) to
reduce reflected sound energy.

— Use sound-diffusing surfaces to scatter reflections.

— Optimize room shape and geometry to avoid problematic reflections

(e.g., flutter echoes between parallel hard surfaces).

o Reflective surfaces increase echoes. Increasing volume without adding ab-

sorption increases reverberation time.

99.

The term "residential density" in urban planning refers to
(a) The height of buildings

(b) The number of housing units per hectare or acre

(¢) The variety of housing typologies
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(d) The distance between neighbourhoods
Correct Answer: (b)

Solution: Residential density is a measure used in urban planning and land use
management to quantify the intensity of residential development in a given area. It
typically refers to the number of dwelling units (housing units like houses, apartments)
per unit of land area.

Common ways to express residential density:

« Dwelling Units per Hectare (du/ha) or Dwelling Units per Acre

(du/acre): This is the most common measure. (Matches option b).

« Population Density: Number of people per unit area (e.g., persons/ha or
persons/km?). This is related to residential density (as dwelling units house

people) but is a different measure.

« Floor Area Ratio (FAR) or Floor Space Index (FSI): The ratio of total
floor area of a building to the area of its plot. While FAR controls building bulk
and indirectly influences density, "residential density" as a direct measure usually

refers to units per land area.
Let’s evaluate the options:

e (a) The height of buildings: Building height is one factor that can influence
density (taller buildings on a given plot can allow more units), but density itself

is measured by units per area, not just height.

e (b) The number of housing units per hectare or acre: This is the

standard definition of residential density.

e (c) The variety of housing typologies: This refers to the mix of housing types
(e.g., single-family, townhouses, apartments). While different typologies have

different typical densities, "variety" itself is not the definition of density.

 (d) The distance between neighbourhoods: This relates to urban form,

connectivity, or scale, not directly to residential density within a neighborhood.
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Therefore, "residential density" in urban planning refers to the number of housing

units per unit of land area (e.g., per hectare or acre).

The number of housing units per hectare or acre

« Residential Density: A measure of the intensity of residential land use.

e Most commonly expressed as dwelling units per unit of land area (e.g.,

units per hectare, units per acre).

o Other related measures include population density and Floor Area Ratio

(FAR).

o Density influences urban form, infrastructure demand, and character of

neighborhoods.

100.

Inflorescence in a tree structure refers to
(a) Fragrance of the flower

(b) Depth of the root structure

(c) Flowering pattern

(d) Branching

Correct Answer: (c)

Solution: In botany, an inflorescence is the arrangement of flowers on a floral axis
(the part of the stem where flowers are formed). It refers to the complete flower head
of a plant including stems, stalks, bracts, and flowers. The term describes how flowers
are grouped or arranged on a plant. It’s essentially the lowering pattern or the
mode of flowering.

Different types of inflorescences include:
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 Racemose types: Main axis continues to grow, flowers develop laterally in
acropetal succession (oldest at base, youngest at top). Examples: raceme, spike,

catkin, spadix, corymb, umbel, capitulum.

« Cymose types: Main axis terminates in a flower, further growth by lateral
branches which also terminate in flowers (basipetal succession - oldest flower at

top or center). Examples: monochasial cyme, dichasial cyme, polychasial cyme.
o Special types: Verticillaster, cyathium, hypanthodium.

The inflorescence is a characteristic feature used in plant identification and
classification. It applies to trees as well as other flowering plants.

Let’s evaluate the options:

 (a) Fragrance of the flower: Fragrance is a characteristic of the flower itself

(scent), not the arrangement of flowers.

 (b) Depth of the root structure: This relates to the root system of the tree, not

its flowers.

« (c¢) Flowering pattern: This accurately describes what an inflorescence is — the

pattern or arrangement of flowers on the plant.

e (d) Branching: This refers to the pattern of branches on the stem (phyllotaxy or

overall tree architecture), not specifically the flower arrangement.

Therefore, inflorescence in a tree (or any flowering plant) structure refers to its

flowering pattern.

Flowering pattern
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Quick Tip

o Inflorescence: The arrangement of flowers on a plant’s floral axis. It is the

mode of development and arrangement of flowers.
o Describes how flowers are grouped or clustered —i.e., the flowering pattern.

o Major types include racemose and cymose inflorescences, with many varia-

tions.

« It is a botanical term applicable to trees as well as other flowering plants.

101.

Which type of fire protection is required for vapor explosion?
(a) Fire hydrant system

(b) Sprinkler system

(c) Water mist fire protection systems

(

d) Portable fire extinguisher
Correct Answer: (c)

Solution: A vapor explosion (or more precisely, a vapor cloud explosion - VCE, if
it’s an unconfined cloud) occurs when a significant amount of flammable vapor or gas
is released, mixes with air to form a flammable mixture, and is then ignited. This
results in a rapid combustion that can generate a high-pressure blast wave. Protecting
against vapor explosions involves preventing their occurrence (e.g., controlling leaks,
ventilation) and mitigating their effects if they do occur. Fire protection systems for
areas with vapor explosion risks need to be carefully chosen.

Let’s evaluate the options:

e (a) Fire hydrant system: Hydrants provide large volumes of water for manual
firefighting by trained personnel using hoses. While useful for fighting established
fires that might *result™ from an explosion or cause one, they are not a primary

preventative or rapid suppression system for the explosion event itself.
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« (b) Sprinkler system: Conventional sprinkler systems discharge water droplets
to control or suppress fires by cooling and wetting fuel. They are effective for
Class A fires (ordinary combustibles) and some Class B fires. However, for a
rapid vapor cloud ignition, their response time and water droplet size might not
be optimal for mitigating the explosion or a resulting flash fire effectively. Water

can also sometimes spread flammable liquid fires.

e (c) Water mist fire protection systems: Water mist systems discharge very
fine water droplets (mist). These systems have several advantages for certain

hazards, including:

— Cooling: The large surface area of fine droplets allows for rapid evaporation

and significant cooling of the flame and surrounding air.

— Oxygen displacement /dilution: The steam generated by evaporating

mist can displace or dilute oxygen, inhibiting combustion.

— Radiant heat blocking: The mist can block radiant heat.

For flammable liquid fires (Class B) and some gas fires/explosions, water mist
systems can be very effective. They can rapidly cool, inert the atmosphere
locally, and suppress flames. They are particularly considered for applications
like machinery spaces, turbine enclosures, and areas with flammable liquids or
gases where vapor cloud formation is a risk. Their ability to rapidly absorb heat
and dilute oxygen makes them suitable for mitigating certain types of vapor

cloud fires or preventing escalation.

« (d) Portable fire extinguisher: These are for first-aid firefighting of small,
incipient fires. They are not adequate for dealing with a vapor explosion hazard

or a large resulting fire.

For protection against fires resulting from or leading to vapor explosions, especially in
enclosed or semi-enclosed spaces involving flammable liquids or gases, Water mist
fire protection systems are increasingly recognized as an effective technology due to

their rapid cooling, oxygen displacement, and efficient use of water. They can be
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designed for total flooding or local application. Given the options, water mist systems
are the most specialized and suitable for certain types of vapor explosion hazards or

associated Class B fires among those listed.

Water mist fire protection systems

Quick Tip

« Vapor explosion risks occur with flammable gases/vapors.

o Fire protection for such hazards needs to address rapid flame spread and

potential for re-ignition.

« Water mist systems create fine water droplets that provide rapid cooling,
oxygen displacement, and radiant heat blocking. They are effective for Class
B fires (flammable liquids/gases) and can mitigate some vapor cloud fire

scenarios.

» Conventional sprinklers might be less effective for rapid vapor cloud events.
Hydrants and portable extinguishers are for manual firefighting of estab-

lished /small fires.

102.

The conservation approach emphasizing the retention of original materials
and features of historic buildings and structures is

(a) Adaptive reuse

(b) Preservation

(c) Restoration
(

d) Reconstruction
Correct Answer: (b)

Solution: Architectural conservation involves various approaches to managing and

treating historic buildings and structures. The terminology for these approaches is
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fairly standardized (e.g., by NPS in USA, or similar international charters).

Let’s define the key conservation approaches:

o Preservation: Focuses on the maintenance and repair of existing historic
materials and the retention of a property’s form as it has evolved over time. It
emphasizes retaining the maximum amount of historic fabric, including features,
finishes, and materials from all periods of significance. The goal is to halt further
deterioration and keep the building in its current state, with minimal

intervention. (This matches the question’s description).

o Restoration: Depicts a property at a particular period in its history, while
removing evidence of other periods. This involves accurately recovering the form
and details of a property as it appeared at a specific time by removing later

additions or by reconstructing missing earlier features based on evidence.

o Reconstruction: Re-creates vanished or non-surviving portions of a property
for interpretive purposes, using new construction that replicates the appearance
of the historic feature. This is done when a property is too deteriorated to repair

or is largely missing, but sufficient documentation exists.

« Rehabilitation (often encompassing Adaptive Reuse - Option a):
Acknowledges the need to alter or add to a historic property to meet continuing
or new uses while retaining the property’s historic character. Adaptive reuse
specifically refers to the process of converting a historic building from its original
use to a new use (e.g., an old factory into apartments), while preserving its
significant historical and architectural features. Rehabilitation allows for more

changes than preservation.

The conservation approach that places the highest emphasis on the retention of
original materials and features and maintaining the existing form is

Preservation. It involves the least amount of change to the historic fabric.

\ Preservation ‘
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Quick Tip

o Preservation: Retaining the existing form, integrity, and materials of a
historic property. Emphasizes maintenance and repair of historic fabric, with

minimal change.

» Restoration: Recreating the appearance of a property at a specific earlier
period by removing later work or reconstructing missing features from that

period.

o Reconstruction: Rebuilding lost or non-surviving structures or parts, based

on documentation.

« Rehabilitation/Adaptive Reuse: Altering or adding to a historic prop-

erty to make it usable for contemporary purposes while retaining its historic

character.

103.

The following architectural element, often found in the Roman temples,
features a raised platform accessed by a stairway is

(a) Podium

(b) Pediment
(c) Cella
(

d) Pronaos
Correct Answer: (a)

Solution: Roman temple architecture was influenced by both Etruscan and Greek
traditions but developed its own distinct characteristics. One prominent feature of
many Roman temples is that they were built on a high raised platform or base,
which was typically accessed by a flight of stairs at the front. This platform is called a
podium.

Let’s analyze the options:

e (a) Podium: In Roman architecture, a podium is a raised platform or base
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upon which a temple (or other significant building) stands. It elevates the
structure and often has a prominent frontal stairway leading up to the temple

entrance. This matches the description.

e (b) Pediment: A pediment is the triangular gable end found above the
horizontal entablature, typically at the front and rear of classical temples (Greek
and Roman). It often contains sculpture. It’s a roof-related element, not the

platform.

e (c) Cella (Naos in Greek): The cella is the inner chamber or sanctuary of a
classical temple, which housed the cult statue of the deity to whom the temple

was dedicated.

e (d) Pronaos: The pronaos is the vestibule or porch at the front of a classical
temple, typically enclosed by the side walls of the cella and a portico of columns,

leading to the cella entrance.

The architectural element described as a "raised platform accessed by a stairway,’
often found in Roman temples, is the Podium. This feature distinguished many
Roman temples from Greek temples, which often stood on a stepped base (crepidoma)

accessible from all sides, rather than a high podium with a frontal approach.

« Roman Temples often differed from Greek temples by being built on a high

Podium.

o The Podium is a raised platform or base, typically with a flight of steps only

at the front, giving the temple a strong frontal emphasis.
e Pediment: Triangular gable above the entablature.
o Cella: Inner sanctuary housing the cult statue.

e Pronaos: Porch or vestibule before the cella.
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104.

What is the term for the process of decentralizing power and
decision-making authority from central governments to local governments?
(a) Centralization

(b) Devolution

(c) Globalization

(

d) Federalization
Correct Answer: (b)

Solution: Decentralization is the broad process of transferring power, authority,
functions, and resources from central government to sub-national levels of government
(state/provincial, regional, local) or to non-governmental organizations. There are

different forms of decentralization:

o Deconcentration: Transferring administrative responsibilities from central
government ministries to their field offices or agencies at regional/local levels.

Decision-making authority often remains largely central.

o Delegation: Transferring responsibility for specific functions to
semi-autonomous organizations (e.g., public corporations, authorities) that are

accountable to, but not fully controlled by, central government.

e Devolution: This is the strongest form of decentralization. It involves the
transfer of power, authority, functions, and resources from central
government to legally constituted, autonomous sub-national (typically local)
governments that have a degree of independent decision-making power and
accountability to their local constituencies. These local governments often have

their own elected officials and fiscal capacity.

« Privatization (sometimes considered a form of decentralization):

Transferring functions or assets from the public sector to the private sector.

Let’s evaluate the options:

210



 (a) Centralization: This is the opposite of decentralization; it means

concentrating power and decision-making at the central level.

« (b) Devolution: This term specifically refers to the transfer of powers and
responsibilities from a central government to sub-national (often elected local)
governments, granting them a degree of autonomy. This matches the description
"decentralizing power and decision-making authority from central governments to

local governments."

 (c) Globalization: Refers to the increasing interconnectedness and
interdependence of countries through trade, investment, information flow, and

cultural exchange. Not directly about internal government power structures.

o (d) Federalization: This refers to the process of forming a federal system of
government, where power is constitutionally divided between a central (federal)
government and constituent political units (states, provinces). While federalism
involves decentralization of power to states, "devolution" more specifically
describes the transfer of powers to local governments *within* a state or national

framework (which can occur in both federal and unitary systems).

The most appropriate term for the process described is Devolution.

Quick Tip

o Decentralization: Transfer of authority and responsibility from central to

sub-national levels.

o Devolution: A form of decentralization where powers, functions, and re-
sources are transferred to autonomous, elected local governments. This is a

key aspect of strengthening local self-governance.

« Centralization is the opposite. Globalization is about international intercon-

nectedness. Federalization is about forming a federal state structure.
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105.

What is the primary purpose of building performance simulation and
evaluation?

(a) To design aesthetically pleasing buildings

(b) To optimize structural integrity

(c) To assess and improve the occupant comfort and energy efficiency of buildings
(

d) To speed up construction processes
Correct Answer: (c)

Solution: Building Performance Simulation (BPS) involves using
computer-based models to simulate and analyze various aspects of a building’s
performance under different conditions before it is built or renovated. This allows
designers and engineers to evaluate design options and optimize performance.

Key aspects of building performance that are commonly simulated and evaluated:

o Energy Performance: Simulating heating, cooling, lighting, and ventilation
energy consumption. Assessing energy efficiency of different design strategies

(e.g., insulation, glazing types, HVAC systems, passive design).

o« Thermal Comfort: Simulating indoor temperatures, humidity, air movement,
and radiant temperatures to assess occupant thermal comfort under various

climatic conditions and operational scenarios.

o Daylighting Performance: Simulating natural light levels and distribution

within spaces to optimize daylighting and reduce reliance on artificial lighting.

« Ventilation and Indoor Air Quality (TIAQ): Simulating airflow patterns, air

change rates, and pollutant dispersal.
o Moisture Performance: Analyzing risks of condensation, mold growth.
o Acoustic Performance: Simulating sound transmission and reverberation.

« Lifecycle Cost Analysis and Environmental Impact Assessment (LCA).
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The primary purpose of BPS is to predict, assess, and improve the performance of
buildings, particularly in terms of energy efficiency, occupant comfort, and
environmental impact, by allowing designers to test and refine design choices
virtually.

Let’s evaluate the options:

 (a) To design aesthetically pleasing buildings: While BPS can inform design
choices that might also have aesthetic implications (e.g., window sizes, shading

devices), its primary purpose is performance analysis, not purely aesthetics.

 (b) To optimize structural integrity: Structural analysis and design are typically
done using specialized structural engineering software (e.g., finite element
analysis for stresses and deformations). BPS focuses more on energy,

environmental, and comfort aspects.

e (c) To assess and improve the occupant comfort and energy efficiency
of buildings: This accurately describes the core purposes of BPS. Energy
efficiency and occupant comfort (thermal, visual) are key performance metrics

evaluated.

e (d) To speed up construction processes: BPS is a design-phase tool. While a
well-performing design might be easier to commission, BPS itself doesn’t directly
speed up on-site construction processes. (BIM - Building Information Modeling -

can help with construction planning and coordination).

Therefore, the primary purpose of building performance simulation and evaluation is

to assess and improve occupant comfort and energy efficiency.

To assess and improve the occupant comfort and energy efficiency of buildings
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Quick Tip

e Building Performance Simulation (BPS): Using computer models to
analyze how a building will perform in terms of energy use, thermal comfort,

daylighting, etc.
e Primary Purposes:

— Predict and optimize energy efficiency.
— Assess and enhance occupant comfort (thermal, visual, IAQ).
— Evaluate environmental impact (e.g., carbon footprint).

— Inform design decisions to achieve performance targets.

o It is a tool for performance-based design and sustainable building design.

106.

Which of the following factors is NOT typically associated with the rapid
growth of cities during the Industrial Revolution?

(a) Technological advancements in transportation

(b) Expansion of agricultural lands

(c) Migration from rural areas to urban centres

(

d) Development of factories and industries
Correct Answer: (b)

Solution: The Industrial Revolution (roughly late 18th to mid-19th century, with
ongoing effects) led to profound societal changes, including rapid urbanization (growth
of cities).

Factors typically associated with rapid urban growth during the Industrial Revolution:

e (d) Development of factories and industries: The factory system, powered
by new technologies like the steam engine, concentrated production in urban

centers. This created a high demand for labor in cities.
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+ (c) Migration from rural areas to urban centres (Rural-to-urban
migration): People moved from rural agricultural areas to cities in large
numbers seeking employment in the new factories and industries. This was
driven by job opportunities in cities and often by changes in agriculture (e.g.,

Enclosure Movement in Britain) that displaced rural labor.
« (a) Technological advancements in transportation:

— Railways and steamships: Facilitated the movement of raw materials to
factories, finished goods to markets, and people (migrants) to cities over

longer distances.

— Intra-city transport (later in the period): Development of trams, omnibuses,

and eventually suburban railways allowed cities to expand outwards.

Improved transportation supported the growth and functioning of larger urban

agglomerations.

o Agricultural changes: While not urban, changes in agriculture (e.g.,
mechanization, new farming techniques, enclosure) often increased agricultural
productivity with less labor, contributing to the surplus rural population that

migrated to cities.

Now consider the options in terms of what was NOT associated with rapid urban

growth:

+ (a) Technological advancements in transportation: This WAS associated; it

enabled and supported urban growth.

« (b) Expansion of agricultural lands: During the Industrial Revolution,
especially in countries like Britain, there was often a trend towards consolidation
of agricultural lands (e.g., Enclosure Movement) and changes in land use (e.g.,
conversion of some arable land to pasture for sheep to supply wool for textile
industry, or to urban/industrial uses). While overall agricultural output might
have increased due to new methods, a widespread "expansion of agricultural

lands" into new territories was not the primary driver of urban growth in the core
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industrializing nations. In fact, urbanization itself consumed agricultural land
near cities. The key agricultural factor was increased productivity releasing
labor, not necessarily expansion of total land area under cultivation in a way that
directly competed with or detracted from urban growth. The migration was
*from™* rural to urban. If anything, increased urban demand could stimulate more
intensive use of existing agricultural land or sourcing from further afield, but
"expansion of agricultural lands" itself is not a direct cause *of* urban growth.

The reverse (urban expansion consuming agricultural land) is more typical.

 (c) Migration from rural areas to urban centres: This WAS a primary driver of

urban growth.

 (d) Development of factories and industries: This WAS the fundamental

economic engine of urban growth.

Therefore, "Expansion of agricultural lands" is the factor least directly associated with,
or even contrary to, the process of rapid urban growth during the Industrial
Revolution in the core industrializing countries. The trend was more about
agricultural labor being displaced and moving to cities, and cities expanding into

surrounding rural/agricultural areas.

Expansion of agricultural lands
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Quick Tip

e Industrial Revolution led to rapid urbanization due to:

— Growth of factories and industries in cities (pull factor).
— Rural-to-urban migration (push from rural changes, pull of urban jobs).
— Improved transportation (railways, canals, steamships) facilitating

movement of goods and people.

o Agricultural changes (e.g., Enclosure Movement, mechanization) often re-
leased labor from rural areas, contributing to urban migration, rather than

"expansion of agricultural lands" being a direct cause of city growth. Urban

expansion often encroached on agricultural land.

107.

The primary purpose of modular coordination in building construction is
(a) Minimize construction costs

(b) Maximize structural strength

(c) Ensure standardized dimensions

(

d) Improve project management
Correct Answer: (c)

Solution: Modular Coordination is a dimensional system used in building design
and construction. It is based on the use of a basic module (a standard unit of size,
e.g., 100mm in metric systems, or 4 inches in imperial systems) and its multiples to
determine the dimensions of building components, spaces, and the overall building
layout.

The primary purposes and benefits of modular coordination include:

« Ensuring standardized dimensions of building components (Option c):
This is a core objective. By dimensioning components (e.g., bricks, blocks,
windows, doors, panels, fixtures) based on the module, they can be manufactured

to standard sizes.
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o Facilitating prefabrication and industrialization: Standardized component
sizes allow for mass production in factories (prefabrication) and more efficient

assembly on site.

o Improving design flexibility and interchangeability: Designers can work
with a consistent dimensional grid, and standardized components from different

manufacturers can be more easily integrated.

e Reducing waste and improving efficiency on site: Better fit of components
can reduce the need for on-site cutting and adjustments, saving material and

labor.

« Simplifying design and construction processes: Working with a modular

grid can simplify drafting, setting out, and assembly.

While modular coordination can contribute to cost reduction (option a) through
efficiency and standardization, and can be part of a well-managed project (option d),
its most direct and fundamental purpose is to achieve standardized dimensions for
components and spaces. It doesn’t inherently maximize structural strength (option b),
although standardized components must meet structural requirements.

Let’s evaluate options:

 (a) Minimize construction costs: This is often a benefit or goal, but achieved

*through* standardization and efficiency, not the primary definition.

 (b) Maximize structural strength: Not the primary purpose. Structural design is

separate, though modular components must be structurally adequate.

e (c) Ensure standardized dimensions: This is the core principle and primary

purpose of modular coordination.

 (d) Improve project management: Standardization can simplify some aspects of
project management (e.g., procurement, scheduling), but modular coordination is
fundamentally a dimensional system, not a project management methodology

itself.
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Therefore, the primary purpose of modular coordination is to ensure standardized

dimensions of building components and spaces.

| Ensure standardized dimensions|

e« Modular Coordination: A dimensional system based on a standard unit

(basic module) and its multiples.

e Primary Purpose: To achieve standardization of dimensions for build-

ing components and spaces.

» Benefits: Facilitates prefabrication, improves design flexibility, allows inter-
changeability of components, reduces waste, and can lead to cost savings and

increased efficiency.

108.

The primary goal of incorporating "Passive Solar Design" in eco-friendly
housing is

(a) Maximizing artificial lighting

(b) Minimizing energy consumption through natural heating and cooling

(c) Exclusively relying on active solar technologies
(

d) Ignoring climate considerations in design
Correct Answer: (b)

Solution: Passive Solar Design is a strategy in architecture and building design
that utilizes natural energy flows (primarily solar radiation) and building site
characteristics to heat, cool, and light buildings without relying on active mechanical
systems (like furnaces, air conditioners, or extensive artificial lighting). It is a key
component of eco-friendly and sustainable building design.

Primary goals of Passive Solar Design:
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e Reduce energy consumption for heating: By orienting the building, using
appropriate glazing, and incorporating thermal mass to capture and store solar

heat during winter or cooler periods.

e« Reduce energy consumption for cooling: By using shading devices, natural
ventilation, and strategic orientation to minimize unwanted solar heat gain

during summer or hotter periods.

» Reduce energy consumption for lighting: By maximizing the use of natural

daylight through well-placed windows, skylights, and light shelves.

« Improve occupant comfort: By creating more stable and pleasant indoor

thermal and visual environments.

e Minimize environmental impact: By reducing reliance on fossil fuels for

heating, cooling, and lighting.

Essentially, the overarching goal is to minimize energy consumption through
natural means of heating, cooling, and lighting. (Option b combines heating
and cooling).

Let’s evaluate the options:

« (a) Maximizing artificial lighting: Passive solar design aims to maximize

*natural®* daylighting to *reduce* the need for artificial lighting.

e (b) Minimizing energy consumption through natural heating and
cooling: This accurately describes the primary goal. Passive solar strategies
provide heating (solar gain), cooling (shading, ventilation), and daylighting using

natural energy flows, thus reducing the need for energy-consuming active systems.

 (c) Exclusively relying on active solar technologies: Passive solar design is
distinct from active solar technologies (e.g., photovoltaic panels for electricity,
solar thermal collectors for hot water), although they can be used together.

Passive design works through the building’s form and materials itself.
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 (d) Ignoring climate considerations in design: Passive solar design is
fundamentally climate-responsive. Strategies are tailored to specific climatic
conditions (e.g., different approaches for cold, hot-arid, hot-humid climates).

[gnoring climate would be counterproductive.

Therefore, the primary goal of incorporating passive solar design is to minimize energy

consumption by utilizing natural heating, cooling, and daylighting.

Minimizing energy consumption through natural heating and cooling

Quick Tip
« Passive Solar Design: Uses building orientation, form, materials, and nat-

ural energy flows (sun, wind) to provide heating, cooling, and lighting with

minimal or no reliance on active mechanical systems.

e Primary Goal: To reduce building energy consumption and improve

occupant comfort by working with nature.

o Key strategies: Solar orientation, appropriate glazing, shading, thermal mass,

natural ventilation, daylighting.

« It is a core principle of sustainable and eco-friendly building design.

109.

The age of a tree is determined by

(a) Counting the number of rings in the stem cross section
(b) Measuring the height of the tree from the root ball

(c¢) Counting the number of veins on the leaf
(

d) Measuring the canopy circumference of the tree
Correct Answer: (a)

Solution: The age of many trees, particularly those growing in temperate climates

with distinct seasons, can be determined by counting their annual growth rings.
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o Trees grow in diameter by adding a new layer of wood (xylem) each year just

beneath the bark.
o In regions with seasonal changes, this growth varies:

— Springwood (Earlywood): Formed during spring/early summer when
growth is rapid. Consists of larger cells with thinner walls, appears lighter in

color.

— Summerwood (Latewood): Formed later in the growing season when
growth slows. Consists of smaller cells with thicker walls, appears darker in

color.

e One year’s growth typically consists of one band of springwood and one band of
summerwood, forming a visible annual ring in a cross-section of the tree stem

(trunk or branch).

« By counting these annual rings (from the center outwards, or on a core sample
taken with an increment borer), the age of the tree can be estimated. This

science is called dendrochronology.
Let’s evaluate the options:

+ (a) Counting the number of rings in the stem cross section: This is the
standard and most accurate method for determining the age of many tree species.

Each ring generally corresponds to one year of growth.

« (b) Measuring the height of the tree from the root ball: Tree height is influenced
by age, species, and growing conditions, but it is not a direct or reliable measure

of age itself. Different trees grow at different rates.

 (c) Counting the number of veins on the leaf: Leaf venation patterns are
characteristic of species but do not indicate the age of the tree. Leaves are

typically shed and regrown annually or periodically.

 (d) Measuring the canopy circumference of the tree: Canopy size (spread or

circumference) is related to tree age and vigor, but like height, it’s not a direct
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measure of age and varies greatly with species and conditions. Stem girth
(circumference of the trunk) is sometimes used for rough age estimation based on

average growth rates for a species, but ring counting is more precise.

Therefore, the age of a tree is most reliably determined by counting the annual growth

rings in its stem cross-section.

Counting the number of rings in the stem cross section

o Tree age is determined by counting annual growth rings visible in a cross-

section of the stem.

e One ring (springwood + summerwood) typically represents one year of

growth in temperate climates.
e This method is called dendrochronology.

o Other measures like height, canopy size, or leaf characteristics are not direct

indicators of tree age.

110.

What role do decomposers play in an ecosystem?
(a) They produce oxygen

(b) They break down dead organisms and recycle nutrients
(¢) They provide energy to producers

(d) They regulate the temperature of the ecosystem

Correct Answer: (b)

Solution: Decomposers are organisms (primarily bacteria and fungi) that play a

crucial role in ecosystems by breaking down dead organic matter. Their role includes:

e Decomposition of dead organisms and waste products: They feed on

dead plants, dead animals, and animal waste products (detritus).
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o Nutrient cycling: As they break down complex organic compounds, they
release simpler inorganic substances (nutrients like carbon, nitrogen, phosphorus,
sulfur) back into the soil, water, and air. These nutrients then become available
for uptake by producers (plants and algae), thus completing the nutrient cycle.
This recycling of nutrients is essential for the continued productivity of

ecosystems.

o Formation of humus: In soil, decomposition contributes to the formation of

humus, which improves soil structure and fertility.
Let’s evaluate the options:

 (a) They produce oxygen: Oxygen is primarily produced by producers (plants,
algae, cyanobacteria) through photosynthesis. Decomposers generally consume

oxygen (aerobic decomposers) or operate in anaerobic conditions.

e (b) They break down dead organisms and recycle nutrients: This

accurately describes the primary ecological role of decomposers.

e (c) They provide energy to producers: Producers (autotrophs) obtain energy
from sunlight (photosynthesis) or chemical sources (chemosynthesis).
Decomposers do not provide energy to producers; rather, they release nutrients

that producers use for growth, using energy from sunlight.

e (d) They regulate the temperature of the ecosystem: While biological activity
(including decomposition) generates some heat, decomposers are not primary
regulators of ecosystem temperature, which is mainly influenced by climatic

factors (solar radiation, air currents, etc.) and physical features.

Therefore, the key role of decomposers is to break down dead organic matter and

recycle nutrients back into the ecosystem.

They break down dead organisms and recycle nutrients
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Quick Tip

« Decomposers (e.g., bacteria, fungi) break down dead organic matter (de-

tritus).
« Key Roles:

— Decomposition of dead plants, animals, and waste.

— Nutrient cycling: Release essential nutrients (C, N, P, etc.) back into

the ecosystem, making them available for producers.
o They are vital for maintaining ecosystem health and productivity.

o Producers produce oxygen. Producers use sunlight for energy.

111.

Which of the following is a potential consequence of NOT having urban
land ceilings?

(a) Equitable distribution of urban land

(b) Increased land speculation and monopolization

(c) Preservation of agricultural land
(

d) Decreased urban population density
Correct Answer: (b)

Solution: Urban Land Ceiling laws (like the ULCRA, 1976 in India, now largely

repealed) were enacted with objectives such as:
« Preventing the concentration of urban land in a few hands (monopolization).

o Making urban land available to the government or public authorities for social

and affordable housing, and for public purposes.
o Controlling land speculation and stabilizing land prices.

o Promoting more equitable distribution of urban land.
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The act imposed a "ceiling" on the maximum amount of vacant urban land an
individual or entity could hold. Land in excess of this ceiling was supposed to be
acquired by the government.

If there are NO urban land ceilings (or if such laws are ineffective or repealed):

« Potential for increased land speculation and monopolization (Option
b): Without limits on land holding, individuals or entities with significant capital
can acquire large tracts of urban or urbanizable land. They might hold onto this
land speculatively (waiting for prices to rise) rather than developing it. This can

lead to:

— Land speculation: Buying land primarily for resale at a higher price, often

without adding value through development.

— Monopolization (or concentration of land ownership): A few large
landowners controlling significant portions of developable land, giving them

market power to influence prices and development patterns.
— Artificial scarcity of land for development, driving up land prices.

— Hoarding of land.
Let’s evaluate the options in the context of NOT having urban land ceilings:

 (a) Equitable distribution of urban land: The *absence* of land ceilings is more
likely to lead to *inequitable* distribution, as wealth can lead to concentration of

ownership. Land ceiling acts aimed to promote equity.

e (b) Increased land speculation and monopolization: This is a likely

consequence if there are no restrictions on large land holdings.

 (c) Preservation of agricultural land: Urban land ceiling acts primarily dealt with
*urban™ or *urbanizable* land. Their absence doesn’t directly relate to
preserving agricultural land on the urban fringe, though speculation can lead to
premature conversion of agricultural land. Other policies (like green belts,

agricultural zoning) are more direct for agricultural land preservation.
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 (d) Decreased urban population density: Absence of land ceilings could, through
speculation and high land prices, make development more difficult or lead to
inefficient land use patterns (like sprawl if developable land within cities is
hoarded). This might not necessarily lead to *decreased™ overall density directly,
but could affect how density is distributed or achieved. High land prices can also

push development to be very high density where it occurs.

Therefore, a potential consequence of not having urban land ceilings is increased

land speculation and monopolization of land ownership.

Increased land speculation and monopolization

o Urban Land Ceiling Acts (like ULCRA in India) aimed to limit large

holdings of vacant urban land.

o Objectives: Prevent land concentration, curb speculation, make land avail-

able for social purposes.

« Consequences of NOT having (or repealing) such ceilings can in-

clude:
— Increased opportunity for land speculation (buying land for price ap-
preciation).

— Greater concentration of land ownership (monopolization) by

those with capital.

— Potential for artificial land scarcity and higher land prices.

112.
The innovative technique used for the construction of the dome of the
Florence Cathedral is

(a) Flying buttresses and ribbed vaults
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(b) Pointed arches and stained-glass windows
(c) Double-shelled dome with an inner and outer layer

(d) Extensive use of iron and steel framing
Correct Answer: (c)

Solution: The dome of the Florence Cathedral (Santa Maria del Fiore), designed by
Filippo Brunelleschi and constructed between 1420 and 1436, was an engineering
marvel of its time. Its construction involved several innovative techniques due to its
immense size and the fact that traditional centering (wooden support framework) for
such a large dome was not feasible.

Key innovative techniques used by Brunelleschi:

« Double-shelled dome (Option c): The dome consists of two shells: an inner
structural shell and an outer protective shell, with a space between them. This
design reduced the overall weight of the dome and provided access for

maintenance. The inner shell is thicker and bears more load.

« Ribbed construction: The dome is octagonal and has eight primary stone ribs
(and sixteen intermediate ribs) that rise from the drum to the lantern. These ribs

provide the main structural framework.

« Herringbone brick pattern (Spina Pesce): Brunelleschi used a special
herringbone pattern for laying bricks in the dome shells. This helped to lock the
bricks together and distribute stresses as each course was built, allowing the

dome to be self-supporting during construction without massive centering.

« Tension rings: Horizontal reinforcement rings (made of stone, iron, and wood)
were incorporated within the dome structure at various levels to counteract the

outward hoop stresses (thrust) that tend to push the dome apart.

e Innovative hoisting machinery: Brunelleschi designed special cranes and
hoisting machines to lift heavy materials to the great heights required for dome

construction.
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Let’s evaluate the options:

 (a) Flying buttresses and ribbed vaults: These are characteristic features of
Gothic architecture, which predates Brunelleschi’s dome. While the cathedral
itself has Gothic elements, Brunelleschi’s dome design was a departure, inspired
by classical principles and innovative engineering. The dome was designed to be
self-supporting without external flying buttresses. Ribbed vaults are used in
Gothic ceilings, not directly the innovative technique for this specific dome shell

structure.

 (b) Pointed arches and stained-glass windows: These are also characteristic of
Gothic architecture. Brunelleschi’s dome has an ogival (pointed) profile, but
"pointed arches" as a general Gothic feature is not the primary innovative
technique for its construction. Stained-glass windows are in the drum, not a

construction technique for the dome itself.

« (c) Double-shelled dome with an inner and outer layer: This was a key
and innovative structural solution employed by Brunelleschi to manage the

weight and construction of the massive dome.

 (d) Extensive use of iron and steel framing: Iron was used for tension
chains/rings within the masonry dome, but "extensive iron and steel framing" as
a primary structural system is characteristic of much later 19th and 20th-century
architecture (e.g., Crystal Palace, Eiffel Tower, skyscrapers). Brunelleschi’s dome

is primarily a masonry structure.

Therefore, the most significant innovative technique for the construction of the

Florence Cathedral dome was its double-shelled design.

Double-shelled dome with an inner and outer layer
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Quick Tip

o Brunelleschi’s dome for Florence Cathedral was a groundbreaking engineering

achievement.
 Key Innovations:

— Double-shell construction: Reduced weight, provided access.
— Ribbed structure (octagonal).

— Herringbone brick pattern for self-support during construction.
— Horizontal tension rings (stone, iron, wood).

— Specially designed hoisting machinery.

o It was built without traditional full internal wooden centering.

o Gothic elements like flying buttresses were avoided for the dome support.

113.

The term used to describe the science of human settlements, as coined by
the Greek architect and planner Constantinos apostolou doxiadis is

(a) Urbanology

(b) Anthropogeography
(c) Ekistics
(

d) Socio spatial studies
Correct Answer: (c)

Solution: Constantinos Apostolou Doxiadis (1913-1975) was a Greek architect
and urban planner. He was a proponent of a comprehensive, interdisciplinary approach
to the study and planning of human settlements. He coined the term Ekistics to
describe this science of human settlements.

Ekistics (from Greek oikos, meaning home or settlement) is defined by Doxiadis as

the science dealing with human settlements in all their aspects: their structure,
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development, and problems. It considers settlements as complex, evolving systems,

influenced by five key elements (the Ekistic elements):
1. Nature: The natural environment (geography, climate, resources).

2. Anthropos (Man): The human individual (biological needs, senses,

perception).
3. Society: Social structures, culture, economics, politics, administration.
4. Shells: Buildings and structures (housing, public buildings, infrastructure).

5. Networks: Systems that connect the parts of a settlement (transportation,

communication, utilities).

Ekistics also uses a logarithmic scale of "Ekistic units" ranging from the individual

(Anthropos) to the entire inhabited Earth (Ecumenopolis). Doxiadis aimed to develop

a systematic and scientific approach to understanding and planning human settlements

to improve quality of life.

Let’s evaluate the options:

« (a) Urbanology: A general term for the study of urban areas or cities, sometimes

used synonymously with urban studies. Not specifically coined by Doxiadis with

his comprehensive framework.

« (b) Anthropogeography (Human Geography): A branch of geography that
studies the spatial distribution of humans, their cultures, economies, and
interactions with the environment. While related, Ekistics is Doxiadis’s specific

term for his interdisciplinary science of settlements.

 (c) Ekistics: This is the term coined by Constantinos Doxiadis for the science of

human settlements.

 (d) Socio spatial studies: A general term for studies examining the relationship
between social phenomena and spatial patterns. Ekistics is more specific and

encompassing as Doxiadis defined it.
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Therefore, the term coined by Doxiadis for the science of human settlements is

Ekistics.

Quick Tip

» Constantinos Doxiadis: Greek architect and urban planner.
e Coined the term Ekistics for the "science of human settlements."

o Ekistics is an interdisciplinary approach considering five elements: Nature,

Anthropos (Man), Society, Shells (buildings/infrastructure), and Networks.

o It aims to provide a systematic understanding for planning and developing

human settlements at all scales.

114.

Taj Mahal is an example for which of the principles of visual composition?
(a) Scale

(b) Rhythm
(c) Form

(d) Symmetry

Correct Answer: (d)

Solution: The Taj Mahal in Agra, India, is a world-renowned mausoleum built by
Mughal emperor Shah Jahan. It is an iconic example of Mughal architecture and is
celebrated for its exquisite beauty and harmonious design. One of the most striking
visual characteristics of the Taj Mahal is its symmetry.

Principles of visual composition evident in the Taj Mahal:

o Symmetry (Option d): The Taj Mahal exhibits almost perfect bilateral
symmetry (mirror symmetry) along its central axis (running through the main

dome and entrance). The main mausoleum building, the four minarets
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surrounding it, the layout of the gardens (Charbagh), the water channels, and
even the flanking buildings (mosque and guesthouse) are all arranged
symmetrically. This symmetry contributes significantly to its sense of balance,

order, and serene beauty.

Proportion: The building employs sophisticated proportional relationships

between its various elements, contributing to its harmonious appearance.
Balance: Achieved primarily through formal (symmetrical) balance.

Rhythm: Created by the repetition of architectural elements like arches, niches,

minarets, and decorative motifs.

Emphasis/Focal Point: The central dome and the main structure of the

mausoleum serve as a strong focal point.

Unity and Harmony: All elements are integrated into a cohesive and

harmonious whole.

Scale (Option a): The Taj Mahal is monumental in scale, which contributes to
its grandeur, but "scale" itself is about size relative to humans or surroundings,
not the primary compositional principle defining its overall visual organization in

the way symmetry does.

Form (Option c): "Form" refers to the 3D shape of objects. The Taj Mahal has
very distinct and beautiful forms (dome, minarets, arches), but "form" is an
element of design, not a principle of composition in the same way as symmetry,

balance, rhythm are. How forms are arranged follows principles.

While many design principles are evident, Symmetry is arguably the most dominant

and immediately apparent principle of visual composition in the Taj Mahal’s design.

Its near-perfect bilateral symmetry is a defining feature.

Let’s evaluate the options: (a) Scale: Important, but symmetry is more defining of its

compositional structure. (b) Rhythm: Present, but secondary to the overall symmetry.

(c) Form: An element of design, not a principle of composition in this context. (d)
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Symmetry: This is a fundamental and highly evident organizing principle in the
design of the Taj Mahal.
Therefore, the Taj Mahal is a prime example of the principle of Symmetry in visual

composition.

Symmetry

Quick Tip

o Taj Mahal is a masterpiece of Mughal architecture.

o Its design is characterized by exceptional bilateral symmetry along its

central axis.

o This symmetry applies to the main mausoleum, minarets, garden layout

(Charbagh), and flanking buildings.

 Other principles like proportion, balance (formal), rhythm, and unity are also

present, but symmetry is a dominant organizing feature.

o Scale and Form are elements of design, while Symmetry is a principle of how

elements are arranged.

115.

Which of the following is a key feature of green building design?
(a) Excessive energy consumption

(b) Traditional construction materials only

(¢) Ignoring indoor air quality
(

d) Efficient use of resources and energy
Correct Answer: (d)

Solution: Green Building Design (also known as sustainable building design or

eco-friendly design) aims to create buildings that minimize negative impacts on the
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environment and human health, and maximize positive impacts, throughout their
lifecycle (design, construction, operation, maintenance, renovation, and demolition).

Key features and principles of green building design include:
« Efficient use of resources and energy (Option d): This is a core principle.

— Energy efficiency: Reducing energy consumption for heating, cooling,
lighting, and appliances through passive design strategies, high-performance
building envelopes (insulation, glazing), energy-efficient systems (HVAC,

lighting), and use of renewable energy sources (e.g., solar).

— Water efficiency: Reducing water consumption through water-efficient

fixtures, rainwater harvesting, greywater recycling.

— Material efficiency: Using sustainable, recycled, rapidly renewable, locally
sourced, and low-impact materials. Minimizing construction waste.

Designing for durability and adaptability.

e Improved Indoor Environmental Quality (IEQ): Enhancing occupant
health and comfort through good indoor air quality (ventilation, low-VOC

materials), thermal comfort, daylighting, and acoustic quality.

» Site selection and sustainable site development: Minimizing impact on

ecosystems, responsible land use, managing stormwater.
 Waste reduction and management.

e Reduced environmental impact: Lowering greenhouse gas emissions,

pollution, and resource depletion.
Let’s evaluate the options:

 (a) Excessive energy consumption: This is the opposite of a green building goal.

Green buildings aim for energy efficiency.

 (b) Traditional construction materials only: Green building design encourages
the use of sustainable materials, which can include some traditional materials

(e.g., local stone, timber from sustainable forests) if they are environmentally

235



sound. However, it also embraces innovative and recycled materials. It’s not
about using *only* traditional materials; the criteria are sustainability and low

environmental impact.

e (c) Ignoring indoor air quality: Good indoor air quality is a crucial aspect of

green building design for occupant health and well-being.

« (d) Efficient use of resources and energy: This accurately summarizes a
fundamental and key feature of green building design, encompassing energy

efficiency, water efficiency, and material efficiency.

Therefore, the efficient use of resources (energy, water, materials) and energy is a key

feature of green building design.

Efficient use of resources and energy

Quick Tip
e Green Building Design (Sustainable Design): Aims to minimize envi-

ronmental impact and enhance occupant health.
« Key Features/Principles:

— Energy efficiency and use of renewable energy.

— Water efficiency.

— Sustainable material selection and resource efficiency.

— Good indoor environmental quality (air, light, thermal comfort).
— Waste reduction.

— Site sustainability.

» "Efficient use of resources and energy" is a core tenet.

116.
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Which term is associated with the overall visual experience and
impressions gathered while observing and analysing a space?

(a) Imageability

(b) Visual Survey

(c) Wayfinding

(d) Focal Point

Correct Answer: (b)

Solution: The question asks for a term associated with the "overall visual experience
and impressions gathered while observing and analysing a space." This suggests a
process of observation and assessment.

Let’s define the options:

e (a) Imageability (Kevin Lynch): This refers to the quality of a physical
environment (like a city or space) that evokes a strong, vivid image in an
observer. It’s about how easily the parts of a place can be recognized, organized
into a coherent pattern, and remembered. It’s a quality *of the place®, not the

act of observing itself, though observation leads to forming an image.

« (b) Visual Survey (or Visual Assessment / Visual Analysis): A visual
survey is a systematic process of observing, analyzing, and documenting
the visual characteristics of a place or environment. This includes identifying
key visual elements, views, vistas, landmarks, spatial qualities, aesthetic
character, visual sequences, and overall visual impressions. The "overall visual
experience and impressions gathered" are precisely what a visual survey aims to

capture and understand.

« (c) Wayfinding: This is the cognitive and behavioral process by which people
orient themselves and navigate through space. While visual cues are critical for
wayfinding, "wayfinding" is the act of navigation, not the general visual

experience or analysis of a space.

« (d) Focal Point: A focal point is a specific element or area in a design or space

that attracts the viewer’s attention first and serves as a center of interest. It’s
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one component of the visual experience, not the overall experience or the process

of gathering impressions.

The term that best describes the process of actively observing, analyzing, and
gathering overall visual experiences and impressions of a space is Visual Survey (or

visual analysis/assessment).

Visual Survey

« Visual Survey (Visual Assessment/Analysis): A systematic method of
observing, recording, and evaluating the visual characteristics and aesthetic

qualities of a landscape, urban space, or environment.
» It involves gathering overall visual experiences and impressions.

« Imageability is a quality of a place making it memorable. Wayfinding is

navigation. A Focal Point is a specific attention-grabbing element.

o Visual survey is the active process of gathering these visual data and impres-

sions.

117.

In zoning, traffic zones are related to

(a) Homogeneity of land use

(b) Population of defined ranges

(c) Traffic density

(d) Both Homogeneity of land use and population of defined ranges

Correct Answer: (d)

Solution: Traffic Analysis Zones (TAZs) are fundamental geographical units used
in transportation planning and modeling. They are defined for the purpose of

analyzing travel patterns, forecasting traffic demand, and planning transportation
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infrastructure. The delineation of TAZs is based on several criteria to ensure they are
meaningful units for analysis.

Key factors related to the definition and characteristics of TAZs:

« Homogeneity of land use (Option a): TAZs are often delineated to represent
areas with relatively uniform land use characteristics (e.g., predominantly
residential, commercial, industrial). This is because different land uses generate
and attract different types and amounts of traffic. Homogeneity helps in

accurately modeling trip generation and attraction for that zone.

« Population of defined ranges (Option b): The size of a TAZ (in terms of
area or population) is important. They should be small enough to represent local
travel behavior accurately but large enough to ensure data stability and
manageability. Often, TAZs are defined to contain populations within a certain
range or to align with census tracts or other administrative/statistical boundaries
that provide demographic data. Population characteristics (including density) are

key inputs for trip generation models.

o Socio-economic homogeneity: Ideally, TAZs should also be relatively
homogeneous in terms of socio-economic characteristics of the population, as

these also influence travel behavior.

o Physical boundaries: TAZ boundaries often follow natural or man-made

physical features like rivers, major roads, or railway lines.

o Data availability: Alignment with census tracts or other data collection units

facilitates data gathering.

« Not directly defined by Traffic density (Option c): Traffic density is an
outcome or a measure of traffic conditions *within* or *between™® zones, not
usually a primary criterion for *defining* the zone boundaries themselves, though

expected traffic generation is a factor in determining appropriate TAZ size.

The question asks what traffic zones are "related to". Both homogeneity of land use

and population characteristics (including size/density within defined ranges) are
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important criteria in delineating TAZs for effective transportation planning.
Therefore, option (d) "Both Homogeneity of land use and population of defined

ranges' is the most comprehensive and correct answer.

Both Homogeneity of land use and population of defined ranges

Quick Tip

o Traffic Analysis Zones (TAZs): Geographical units for transportation

planning and modeling.
o Criteria for delineating TAZs include:

— Homogeneity of land use (e.g., residential, commercial).

— Homogeneity of socio-economic characteristics.

— Population size/range (and availability of demographic data).
— Respect for physical and administrative boundaries.

— Appropriate size for modeling trip generation/attraction.

o Traffic density is a result analyzed, not a primary delineation criterion itself.

118.

In architectural design, what does the term "Datum" typically refer to?
(a) A horizontal line or plane used as a reference

(b) The central point of interest in a composition

(¢) The interplay of light and shadow
(

d) The arrangement of colours within a space
Correct Answer: (a)

Solution: In architecture and design, a datum is a line, plane, or volume that serves
as a reference system or organizing principle for a design. It helps to relate and order

various elements within a composition.
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Characteristics and uses of a datum:

o Reference Line or Plane: Most commonly, a datum is a continuous line or
plane (often horizontal, like a floor level, ceiling line, or a strong cornice line)
against which other elements are measured, aligned, or organized. (Matches

option a).

e Ordering Element: It can create a sense of order, continuity, and coherence in

a complex design by providing a common reference.

« Spatial Organization: A datum can define zones, link different parts of a

building, or establish a hierarchy among elements.
e Visual Anchor: It can act as a visual anchor, stabilizing the composition.

Examples: A strong horizontal band on a facade, a consistent floor level across
different spaces, the axis of a symmetrical building, or even a grid system.

Let’s evaluate the options:

« (a) A horizontal line or plane used as a reference: This is a very common
and accurate description of how a datum is used in architectural design to
organize elements. While a datum can also be vertical or even a volume,

horizontal references are frequent.

e (b) The central point of interest in a composition: This describes a Focal Point,

not a datum (though a focal point might be located on or related to a datum).

e (c¢) The interplay of light and shadow: This refers to chiaroscuro or the effects of

lighting, which contribute to form and atmosphere, but it is not a datum.

e (d) The arrangement of colours within a space: This refers to the color scheme or

palette, an element of design.

Therefore, in architectural design, "Datum" typically refers to a line, plane (often

horizontal), or volume used as a reference for organizing and relating design elements.

A horizontal line or plane used as a reference
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Quick Tip

o« Datum in Design: A line, plane, or volume that serves as a reference or

ordering principle for other elements in a composition.
o It helps to organize, unify, and give coherence to a design.

« Often a strong horizontal element (e.g., floor line, ceiling line, cornice line)

Or an axis.

« Not to be confused with focal point, light /shadow, or color arrangement.

119.

How does the concept of "Garden Cities" aim to balance urban
development and green spaces?

(a) By prioritizing high-rise development

(b) By dispersing residential areas without green spaces

(c) By concentrating development while integrating ample green spaces
(

d) By ignoring the importance of urban planning
Correct Answer: (c)

Solution: The Garden City concept was developed by Ebenezer Howard at the end
of the 19th century (published in "To-morrow: A Peaceful Path to Real Reform" in
1898, reissued as "Garden Cities of To-morrow" in 1902). It was a response to the
overcrowding, pollution, and poor living conditions of industrial cities of that era.

Key principles of the Garden City concept:

« Balancing Town and Country: To combine the best aspects of urban life
(e.g., economic opportunities, social interaction, culture) with the benefits of
country life (e.g., fresh air, nature, open space). Howard called this the

"Town-Country Magnet."

o Planned, Self-Contained Communities: Garden Cities were envisioned as

planned, self-sufficient communities of a limited size (e.g., around 32,000 people),
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surrounded by a permanent Green Belt of undeveloped agricultural and

recreational land.

o Integration of Green Spaces within the City: The plan included ample
public parks, gardens, and green spaces integrated throughout the residential,

commercial, and industrial areas of the city itself. (Matches option c).

e Defined Density and Land Use Zoning: A clear layout with designated
zones for housing, industry, commerce, agriculture, and recreation. Housing was
often planned at moderate densities (e.g., garden suburbs with individual houses

and gardens).

o Community Ownership of Land: Land was to be held in trust for the

community, with revenues used for public benefit.

« Network of Cities: Howard envisioned a cluster of Garden Cities linked by

transport, forming a "Social City."

The aim was to create healthy, attractive, and economically viable communities that
balanced urban development with access to nature and green space. This involved
concentrating development in a planned manner within the city boundary and
then surrounding it with a permanent green belt, as well as integrating ample
green spaces within the developed area.

Let’s evaluate the options:

 (a) By prioritizing high-rise development: While density was planned, the
Garden City ideal often featured low to medium-rise housing with gardens, not

primarily high-rise.

« (b) By dispersing residential areas without green spaces: This is the opposite.
Garden Cities emphasized ample green spaces integrated with residential areas

and a surrounding green belt.

« (c) By concentrating development while integrating ample green

spaces: This accurately reflects the Garden City model — a planned, somewhat
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compact urban area with generous internal green spaces, surrounded by a
protective green belt. "Concentrating development" here means within a defined

urban footprint, as opposed to uncontrolled sprawl.

 (d) By ignoring the importance of urban planning: The Garden City concept is

itself a highly influential model of comprehensive urban planning.

Therefore, the Garden City concept aims to balance urban development and green
spaces by strategically planning development and integrating green areas both within

and around the city.

By concentrating development while integrating ample green spaces

Quick Tip
« Garden City Concept (Ebenezer Howard): Aims to combine the ben-

efits of town and country living.
« Key Features:

— Planned, self-contained communities of limited size.

— Surrounded by a permanent Green Belt (agricultural/recreational

land).

— Integration of ample green spaces (parks, gardens) within the built-

up area.

— Balanced land uses (residential, industrial, commercial, civic).

o The idea is to have a defined urban area ("concentrated development") rich

in internal green spaces and protected from sprawl by the green belt.

120.
What is the primary purpose of valuation in construction?

(a) Cost estimation
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(b) Property assessment,
(¢) Quality control
(d) Time scheduling

Correct Answer: (b)

Solution: Valuation in construction and real estate refers to the process of
determining the economic worth or monetary value of a property (land and/or
buildings) at a specific point in time. The purpose of valuation can vary, but it
generally involves assessing the market value, fair value, investment value, or insurable
value of a property.

Primary purposes and applications of valuation in construction/real estate:

« Property Assessment (Option b): This is a core purpose. Valuation is done
to determine:
— Market Value: For buying, selling, or leasing property.
— Taxation: Assessing property value for property taxes.

— Mortgage/Loan Security: Determining the value of property offered as

collateral for a loan.
— Insurance: Determining the insurable value of a property.

— Investment Analysis: Assessing the value of property for investment

decisions.

— Legal Purposes: E.g., in inheritance, divorce settlements, eminent domain

(compulsory acquisition).
— Financial Reporting: Valuing property assets for company balance sheets.
Valuation involves using various methods, such as the sales comparison approach, cost

approach, and income approach.

Let’s evaluate the other options:

« (a) Cost estimation: Cost estimation is the process of forecasting the expenses

involved in constructing a project (e.g., materials, labor, equipment, overheads).

245



While the cost of construction is a factor in some valuation methods (cost
approach), valuation itself is about determining worth, not just estimating

construction cost.

e (c¢) Quality control: Quality control involves processes to ensure that
materials, workmanship, and the final product meet specified standards. This is

distinct from valuation.

e (d) Time scheduling: Time scheduling (e.g., using Gantt charts, PERT/CPM)
is part of project management, dealing with planning and controlling the timeline

of construction activities. Not related to determining economic worth.

Therefore, the primary purpose of valuation in construction (and real estate) is
Property assessment — determining the economic worth of the property for various

purposes.

Property assessment

e Valuation (Property Valuation / Appraisal): The process of estimating

the economic worth (value) of a property (land and/or buildings).
e Primary Purposes:

— Determining market value for sale/purchase.
— Assessing value for taxation (property tax).
— Valuing collateral for loans (mortgage).

— Insurance purposes.

— Investment analysis.

o Cost estimation, quality control, and time scheduling are different aspects of

construction project management.
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