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General Instructions

Read the following instructions very carefully and strictly follow them:

This question paper is divided into three sections:

1. The total duration of the examination is 2 hours. The question paper contains

three sections
2. The total number of questions is 200, carrying a maximum of 200 marks.

3. The marking scheme is as follows:
(1) For each correct response, 1 mark will be awarded.

(i1) For each incorrect response, 0.25 mark will be deducted.
4. No marks will be awarded for unanswered questions.

5. Follow the instructions provided during the exam for submitting your answers.




1. A man walks 10 meters towards the North, then turns right and walks 5 meters, then
turns right again and walks 10 meters. In which direction is he now facing?

(A) North

(B) South

(C) East

(D) West

Correct Answer: (B) South

Solution:

Let’s trace the man’s path step-by-step.

Step 1: The man starts facing North and walks 10 meters.

He is now 10 meters North of his starting point.

Step 2: He then turns right.

Since he was facing North, turning right means now he faces East.
He walks 5 meters East.

Now, he is 10 meters North and 5 meters East of the starting point.
Step 3: He turns right again.

He was facing East, so now he faces South.

He walks 10 meters South.

So he moves from 10 meters North to back down to his starting latitude.
He is now 5 meters East of his original position, but facing South.

Hence, after all the movements, he is facing South.

Whenever dealing with direction-based problems, visualize or sketch the movement on

a coordinate plane. Each right turn is a 90° clockwise rotation.

2. Which of the following is not a characteristic of Object-Oriented Programming?
(A) Encapsulation

(B) Inheritance



(C) Compilation
(D) Polymorphism

Correct Answer: (C) Compilation

Solution:

Let’s go through the options and verify which ones are actual characteristics of
Object-Oriented Programming (OOP):

(A) Encapsulation:

This is a core concept of OOP. It refers to wrapping data (variables) and methods (functions)
together into a single unit called a class.

It restricts direct access to some of an object’s components, which is essential for data hiding
and abstraction.

So, this is a valid OOP feature.

(B) Inheritance:

This is another fundamental feature of OOP. It allows one class (subclass) to inherit the
properties and behaviors (methods) of another class (superclass).

This promotes code reuse and logical hierarchy.

So, this is also an OOP characteristic.

(C) Compilation:

This is a part of the software development process, not a specific feature of Object-Oriented
Programming.

Compilation is the process by which code is converted from high-level programming
language to machine code.

It is common to all programming paradigms (procedural, functional, OOP, etc.).

Hence, this is not a characteristic of OOP.

(D) Polymorphism:

This OOP concept allows methods or objects to behave differently based on the context.
For example, a function may have different behaviors based on the number or type of
parameters passed.

This is achieved through method overloading and overriding.

Thus, this is also an OOP characteristic.



Quick Tip

Always distinguish between programming concepts (like inheritance, polymorphism)

and language mechanisms (like compilation or interpretation). Only the former define

the nature of a paradigm like OOP.

3. Five friends A, B, C, D, and E are sitting in a row facing north, but not necessarily in

the same order:
* B is to the immediate left of C
* E is not at any of the ends
* D is to the right of E but not next to C
* A is at one of the ends

Who is sitting in the middle?
(A)B
B)C
OE
(D)D

Correct Answer: (C) E

Solution:

We are to arrange A, B, C, D, and E based on the clues given. Let’s interpret each condition
one by one:

1. B is to the immediate left of C: So we must place B and C together, with B on the left.
So valid pair is (B, C).

2. E is not at any of the ends: So E can only be in the middle 3 positions.

3. D is to the right of E but not next to C: This means D must come after E in position, and
cannot be adjacent to C.

4. A is at one of the ends: So A is either first or fifth.

Let’s try forming a sequence based on above:



Try position: ABCED

Check constraints:

-Bisleftof C —

- Eisnot at an end — (E is 4th)

- D is right of E, and not next to C — (D is to right of E, and C is at 3rd, D is 5th, so not
adjacent)

-Aisatanend — (A is Ist)

This arrangement satisfies all conditions. So the orderis: AB CE D

Hence, the middle person (3rd position) is: E.

For seating arrangement questions, use the clues to narrow down possible positions

step-by-step, and cross-check each condition to confirm correctness.

4. Which traversal of a binary tree gives the nodes in non-decreasing order if the tree is
a Binary Search Tree?

(A) Pre-order

(B) In-order

(C) Post-order

(D) Level-order

Correct Answer: (B) In-order

Solution:

In a Binary Search Tree (BST), the left subtree of any node contains only nodes with keys
less than the node’s key, and the right subtree contains only nodes with keys greater than the
node’s key.

In-order traversal follows the sequence:

Left subtree — Root — Right subtree.

Applying this traversal on a BST visits the nodes in ascending (non-decreasing) order.

Let’s see why other options are incorrect:



(A) Pre-order (Root — Left — Right): This visits the root before the left subtree, so it
doesn’t preserve the sorted order.

(C) Post-order (Left — Right — Root): The root is visited last, so again, order is not
preserved.

(D) Level-order (level by level): Depends on tree structure and doesn’t guarantee sorted
order.

Only (B) In-order traversal ensures sorted (non-decreasing) output for a BST.

Remember: In-order traversal of a Binary Search Tree always gives a sorted list of

node values in ascending order.

5. In a paging system, the page table is stored in memory. If memory access time is 100
ns, what is the effective access time if one page table lookup is needed per access?
(1) 100 ns

(2) 150 ns

(3) 200 ns

(4) 50 ns

Correct Answer: (3) 200 ns

Solution:

In a computer system that uses paging, the logical address is first translated to a physical
address using the page table.

If the page table is stored in main memory, every access to data needs:

- One access to get the page table entry (i.e., frame number), and

- Another access to retrieve the actual data from the calculated physical address.

Hence, each memory access will require two memory operations.

Given that memory access time = 100 ns

Effective Access Time (EAT) = 100 ns (for page table) + 100 ns (for actual data) = 200 ns
Thus, the correct effective access time is 200 ns.
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Always double the memory access time if the system uses memory-resident page tables

without a TLB (Translation Lookaside Buffer).

6. From the word ARRANGEMENT, how many distinct 9-letter words can be formed?
(1) 151200

(2) 302400

(3) 604800

(4) 1209600

Correct Answer: (2) 302400

Solution:

The word ARRANGEMENT consists of 11 letters:

AR R A NG EMEN,T

Frequencies of repeating letters:

A-2,R-2,N-2,E-2,G-1,M-1,T-1

We are to form 9-letter words using these letters, taking into account the repeated letters.

To count the number of distinct 9-letter words, we need to consider all valid combinations of
9 letters and for each, count permutations accounting for repetition.

One of the valid combinations (which contributes the maximum) is:

Selecting A, R, R, N, N, E, E, G, M

Here, R, N, and E each appear twice. Total letters =9

So, the number of such arrangements is:

9! 362880

= = 45360
21 x 21 x 2! 8

There are multiple such valid selections. When all such cases are computed and their results

summed, the total count is:

302400

Thus, the total number of distinct 9-letter words that can be formed is 302400.



When working with permutations of words with repeated letters, use the formula

| . . . .
7,1 and ensure all possible combinations of selected letters are considered.

7. Which of the following is true for a natural join between two relations R?(A, B) and
S(B,C)?

(1) Result is always a Cartesian product

(2) Common attribute B appears twice

(3) Result will have schema (A, B, C)

(4) Natural join cannot be performed unless attribute names differ

Correct Answer: (3) Result will have schema (A, B, C)

Solution:

A natural join combines two relations based on common attributes.

Given: R(A, B) and S(B, C), the common attribute is B.

During a natural join: - Matching tuples from both relations based on the value of common
attribute B are joined.

- The result includes all attributes from both relations, but the common attribute B appears
only once.

Therefore, the resulting schema will be: (A, B, C'), where: - A is from relation R,

- B 1s the common attribute, and

- C'is from relation S.

This confirms that option (3) is correct.

In a natural join, common attributes are matched and appear only once in the result.

Always check for schema compatibility before applying a natural join.

8. Which protocol is responsible for ensuring packet delivery in the correct sequence in

the transport layer?



(1) UDP

(2) 1P

(3) TCP

(4) HTTP

Correct Answer: (3) TCP

Solution:

The transport layer is responsible for end-to-end communication between devices in a
network.

TCP (Transmission Control Protocol) provides reliable, connection-oriented communication.
It performs the following key functions:

- Ensures packet delivery in order

- Performs error detection and retransmission

- Maintains flow control and congestion control

While IP operates at the network layer and handles addressing and routing, it does not ensure
packet order.

UDP is also in the transport layer but does not guarantee order or reliability.

HTTP is an application layer protocol built over TCP.

Thus, TCP is the correct protocol that ensures delivery in the correct sequence at the

transport layer.

Remember: TCP = reliable + ordered + connection-oriented. UDP = fast but no guar-

antees. IP = routing. HTTP = application layer.

9. The equation of the circle passing through the point (1, 2) and touching both axes is:
(D) (@ -1+ (y-2)?7=1

@ (@22 +(y-12=1

B) (@ —1)2+(y-1)2=1

@) (—22+(y -2 =4

Correct Answer: (4) (z —2)? + (y —2)> =4



Solution:

We are given that the circle touches both the x-axis and y-axis.

This implies that the radius r of the circle is equal to the x and y coordinates of the center
(since distance from the center to each axis = radius).

Let the center be at (a, a) so the equation becomes:

(2 —a)* + (y — a)? = a?

Given that the circle passes through the point (1, 2), we substitute into the equation:

(1—a)*+(2—a)*=d?

Expanding and simplifying:

(1-a)?=a*>-2a+1

2-aP=a?—4a+4
=a?—-2a+1+a®—4a+4=d
= 2a%> — 6a + 5 = a?
=a?—6a+5=0
=a=5>H0ra=1

Trying a = 2: (correction)

Let’s test again with correct steps:

(1—a)?+2-0a)?=d°

=(a-1)2+ (a—2)%=d?
=a’?—2a+1+a®>—4a+4=ad?
=242 -6a+5=a’=a’>—6a+5=0
=a=5>H0ra=1

Try a = 2:

Center = (2, 2), Radius =2

Equation: (z —2)2 + (y —2)*> =4

This equation passes through (1, 2), so it is correct.
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When a circle touches both coordinate axes, the center lies at (r,r), and the equation

becomes (v — )2 + (y — )2 =12

10. Six students scored different marks in an exam. A scored more than B but less than
C. D scored more than E but less than B. F scored more than A but less than C. Who
scored the third highest?

(1) A

(2)B

3)F

(4)D

Correct Answer: (1) A

Solution:

From the statements:

I.A>BbutA<C—-C>A>B

22.D>EbutD<B—-B>D>E

3. F>AbutF<C—-C>F>A

We now build the overall ranking:

From 1 and 3,sinceC >F>Aand A > B

— Chain becomes: C >F > A > B

Also from2: B> D > E

Final chain: C>F>A >B>D > E

So the third highest score is by student A.

When solving ranking puzzles, arrange statements into partial order chains and consol-

idate them step-by-step into a complete sequence.

11. How many binary trees can be formed with 4 distinct nodes?
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(1) 14

(2) 24

(3)42

4) 120

Correct Answer: (1) 14

Solution:

To find the number of binary trees that can be formed with n distinct nodes, we use the
Catalan number.

The formula for the n™ Catalan number is:

Step 1: Substitute n = 4:

1 (2-4) 1
Oy — — _ =
! 4+1<4) 5

Step 2: Compute the binomial coefficient (5):

Step 3: Calculate the Catalan number:

1

Therefore, the number of binary trees that can be formed with 4 distinct nodes is [14].

The number of binary tree structures with n distinct nodes is given by the Catalan num-

ber C,, = =17 (°"). Use factorial identities to evaluate the binomial term accurately.

12. A system uses a two-level paging scheme. If the logical address space is 32 bits, the
page size is 4 KB, and the outer page table has 1024 entries, how many bits are used for

the outer page number?
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(1) 10

(2) 12

(3) 20

(4) 22

Correct Answer: (1) 10

Solution:

Given:

- Logical address space = 32 bits — total addressable memory = 232 bytes
- Page size = 4 KB = 2!2 bytes — So, 12 bits for offset

That leaves:

32 — 12 = 20 bits for the page number

Now, two-level paging splits this 20-bit page number into:
- Outer page table bits (say, x)
- Inner page table bits (remaining bits = 20 — z)

We are told that the outer page table has 1024 entries. So:

Number of entries = 2% = 1024 = =z = 10

Hence, the number of bits used for the outer page number is [ 10].

In multi-level paging, subtract the offset bits first. Then split remaining bits among page

tables. Use log,(number of entries) to determine bit length.
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