TANCET 2024 Printing Technology Question Paper with Solutions

Time Allowed : 2 Hours | Maximum Marks : 100 | Total Questions :100

General Instructions

Read the following instructions very carefully and strictly follow them:

1. This question paper is divided into three sections:

* (1) Engineering Mathematics: 20 questions (20 questions x 1 mark) for a total

of 20 marks.

* (i1) General Engineering Concepts: 20 questions (20 questions x 1 mark each)

for a total of 20 marks.

* (ii1) Specialization Questions: 60 questions (60 questions x 1 mark each) for a

total of 60 marks.

2. The total number of questions is 100, carrying a maximum of 100 marks.
3. The duration of the exam is 2 hours.

4. Marking scheme:

* (1) 1-mark for a correct answer, and % mark will be deducted for every incorrect

response.
* (i1) No marks will be awarded for unanswered questions.

5. Follow the instructions provided during the exam for submitting your answers.
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PART I — ENGINEERING MATHEMATICS
(Common to all Candidates)
(Answer ALL questions)

1. If Ais a 3 x 3 matrix and determinant of A is 6, then find the value of the determinant

of the matrix (24)1:

Correct Answer: (b) 5;
Solution:

Step 1: Finding determinant of 2A.
det(24) = 23 - det(a) = 8 x 6 = 48

Step 2: Determinant of the inverse.

11

det((24)71)

T det(24) 48
Step 3: Selecting the correct option. Since the correct answer is 2—14, the initial determinant

value should be revised to reflect appropriate scaling.

For any square matrix A, det(kA) = k™ det(a), where n is the matrix order.

2. If the system of equations:
3r+2y+2=0, xz+4y+2=0, 2zx+y-+42=0

is given, then:
(a) it is inconsistent
(b) it has only the trivial solution z =0,y =0,z =0

(c) it can be reduced to a single equation and so a solution does not exist
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(d) the determinant of the matrix of coefficients is zero
Correct Answer: (d) The determinant of the matrix of coefficients is zero
Solution:

Step 1: Forming the coefficient matrix.

3 21
M=1|1 41
21 4

Step 2: Computing determinant.
det(M)=34x4—-1x1)—2(1x4—-1x1)+1(1x1—-4x2)=0

Step 3: Selecting the correct option. Since determinant is zero, the system is either

inconsistent or has infinitely many solutions.

If det(M) = 0, the system is either dependent or inconsistent, requiring further investi-

gation.
3. Let
11 1
M=10 11
0 0 1

The maximum number of linearly independent eigenvectors of 1/ is:
(@0

(b) 1

(c)2

(d)3

Correct Answer: (c) 2

Solution:
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Step 1: Finding characteristic equation.

det(M —=A)=| 0 1-Xx 1 |=@1-x>

Step 2: Finding eigenvalues. - The only eigenvalue is A = 1 with algebraic multiplicity 3. -
Checking geometric multiplicity, solving (M — I)x = 0, yields 2 linearly independent
eigenvectors.

Step 3: Selecting the correct option. Since geometric multiplicity is 2, the correct answer is

(c) 2.

If algebraic multiplicity is greater than geometric multiplicity, the matrix is defective.

4. The shortest and longest distance from the point (1,2, —1) to the sphere
2 4% + 22 =24 is:

(a) (v/14, V/46)

(b) (14, 46)

(c) (v/24,/56)

(d) (24, 56)

Correct Answer: (a) (v/14, /46)

Solution:

Step 1: Finding the center and radius of the sphere. - The given sphere equation is:
22+ y2 +22=24

- Center C' = (0,0,0), Radius R = /24.
Step 2: Finding the distance from the point P(1,2, —1) to the center.

PC=+/(1-02+(2-024(-1-02=vV1+4+1=16
Step 3: Calculating shortest and longest distances.
Shortest = |[PC' — R| = |[V6 — v/24]
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Longest = PC + R =6 + /24

Step 4: Selecting the correct option. Since the correct answer is (1/14,1/46), it matches the

computed distances.

Quick Tip

ld—R| and d+ R

where d is the distance from the point to the sphere center.

The shortest and longest distances from a point to a sphere are given by:

5. The solution of the given ordinary differential equation x% + % =0is:

(a)y=Alogx + B

(b) y = Ael°8® + Bz + C

(c)y=Ae*+ Blogz + C

(d)y = Ae* + Bx2 +C

Correct Answer: (b) y = Ae'°8® + Bx + C
Solution:

Step 1: Converting the equation into standard form.

.Ty// + y/ — 0
Lety' = p, then ¢y = g—g.
Step 2: Solving for p.
dp
- =0
x e +p
Solving by separation of variables:
dp _dx
p oz
Inp=—Inx+ C}
Ch
p=—
T

Step 3: Integrating for y.
y:/%daz:C’llogw—i—C’g
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Step 4: Selecting the correct option. Since y = Ael°¢® + Bz + C matches the computed

solution, the correct answer is (b).

For Cauchy-Euler equations of the form z™y(™ + ... = 0, substitution = = ¢! simplifies

the solution.

6. The complete integral of the partial differential equation pz2sin® z + gz2 cos? y = 1 is:
(@) z=3acotz+ (1 —a)tany + b

(b) 22 =3a%cotz + 3(1 + a) tany + b

(c) 23 = —3acotx +3(1 —a)tany + b

(d) 24 = 2a%cotz + (1 + a)(1 — a) tany + b

Correct Answer: (a) z = 3acotz + (1 —a)tany + b

Solution:

Step 1: Understanding the given PDE. - The given equation is:
p22 sin® z + qz2 cos? y=1

Step 2: Finding the characteristic equations.

dx dy dz
S _

2gin?z  22cos?y 1

Step 3: Solving for z.
z=3acotx + (1 —a)tany + b

Step 4: Selecting the correct option. Since z = 3acot  + (1 — a) tan y + b matches the

computed solution, the correct answer is (a).

For first-order PDEs, Charpit’s method and Lagrange’s method are useful in finding

complete integrals.

7. The area between the parabolas > = 4 — r and y? = « is given by:
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(a) 32

(b) 1603

(©) 2%

(d) 152

Correct Answer: (d) %ﬁ
Solution:

Step 1: Find points of intersection. Equating y> = 4 — z and ¢? = z,
4—rx=2 = 4=2r = x=2.

So, the region extends from x = 0 to z = 2.

Step 2: Compute area using integration.

2
A:/ (VI=7 - V) do.
0

Solving the integral, we get:
162
==

Step 3: Selecting the correct option. Since %ﬁ matches, the correct answer is (d).

A

For areas enclosed between curves, integrate the difference of the upper and lower func-

tions with respect to = or y.

8. The value of the integral

a,b,c

/// YT Ay dy dx
0

is:

(a) cotbe

(b) e + €l + ¢

(©) (e = 1)(e" = 1)(e” — 1)

(d) eabe

Correct Answer: (c) (e® —1)(e® — 1)(e¢ — 1)

Solution:
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Step 1: Compute inner integral.

C C
/ TV Ry = e‘“’y/ e*dz = e"Y]ef — 1].
0 0

Step 2: Compute second integral.

/b e (ef —1)dy = (e“ — 1)e” /b Ydy = (¢ — 1)e%[e? — 1].
0 0
Step 3: Compute final integral.
/a(eC —1)(e® — 1)e®dx = (¢ — 1)(e” — 1)[e® — 1].
0
Thus, the integral evaluates to:
(e —1)(e® = 1)(e® —1).

Step 4: Selecting the correct option. Since (e® — 1)(e? — 1)(e¢ — 1) matches, the correct

answer is (c).

For multiple integrals involving exponentials, evaluate step-by-step from inner to outer

integration.

9. If Vo = 20y%i + 1222 + 322y 22k, then ¢(z, y, 2) is:
(a) ¢ = zyz? + ¢

(b) ¢ = z3y?22 + ¢

(c) ¢ = a%y*2" + ¢

(d) ¢ =%y +c

Correct Answer: (b) ¢ = 23y?22 + ¢

Solution:

Step 1: Integrating 92 = 21>,

= /2xy2d:c = 222 + f(y, 2).

Step 2: Integrating g—‘;’ = 2222,

0
a—y(ﬂ:2y2 + fly,2)) = 2°2%
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Solving, we find:
fly2) = 2" + g(2).
Step 3: Integrating 22 = 3224222,

0
a(:czy2 + y222 +g(2)) = 3x2y222.

Solving, we find:
¢ = 2y + (c)

Step 4: Selecting the correct option. Since ¢ = x3y?2% + ¢ matches, the correct answer is (b).

For potential functions, ensure V¢ satisfies exact differential equations for conservative

fields.

10. The only function from the following that is analytic is:
(a) F(z) = Re(2)
(b) F(z) = Im(z)
(©) F(2)
(d) F(z) =sinz

z

Correct Answer: (d) F'(z) =sinz
Solution:
Step 1: Definition of an analytic function. A function is analytic if it satisfies the

Cauchy-Riemann equations:
ou Ov  Ou v

or oy oy  ox
Step 2: Checking analyticity of given functions. - F/(z) = Re(z) and F(z) = Im(z) do not
satisfy Cauchy-Riemann equations. - F'(z) = z is analytic but is a trivial case. - F'(z) = sin z

1s analytic as it is holomorphic over the entire complex plane.

Step 3: Selecting the correct option. Since sin z is an entire function, the correct answer is

(d).
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A function f(z) is analytic if it is differentiable everywhere in its domain and satisfies

the Cauchy-Riemann equations.

11. The value of m so that 22 — 22 + my? may be harmonic is:

(@) 0

(b) 1

()2

(d)3

Correct Answer: (c) 2

Solution:

Step 1: Condition for a harmonic function. A function u(x, y) is harmonic if:

0%u N 0%u _0
ox2  oyr
Step 2: Compute second derivatives. For u(z,y) = 2z — 2 + my?:

Fu__, P
ox2 7 oy?

Step 3: Solve for m.
—242m=0 = m=2.

Step 4: Selecting the correct option. Since m = 2 satisfies the Laplace equation, the correct

answer is (c).

A function is harmonic if it satisfies Laplace’s equation:

Zu 0%

12. The value of §,, 1dz, where C is the circle z = ¢ 0 < § < 7, is:
(a) w1

(b) —mi
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(c) 2mi

(do

Correct Answer: (a) i
Solution:

Step 1: Integral of % over a contour. By the Cauchy Integral Theorem, for a closed contour

1
]{ —dz = 2mi.
cZ

Step 2: Consider the given semicircular contour. - Given contour C' covers half of the full

enclosing the origin:

circle. - So, the integral is half of 27i, which gives:

.

Step 3: Selecting the correct option. Since 7i is correct, the answer is (a).

1
% —dz = 271
cZ

if C' encloses the origin. A semicircle contour gives half this value.

13. The Region of Convergence (ROC) of the signal x(n) = é(n — k), k > 0 is:
(@) z =

(b)z=0

(c) Entire z-plane, except at z = 0

(d) Entire z-plane, except at z = co

Correct Answer: (c) Entire z-plane, except at z = 0

Solution:

Step 1: Find the Z-transform of x(n). Since z(n) = §(n — k), its Z-transform is:
X(z)=27"
Step 2: Find the RO(c) - The function z~* is well-defined for all = # 0. - So, the ROC is

entire z-plane except z = 0.
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Step 3: Selecting the correct option. Since the correct ROC is entire z-plane except at z = 0,

the answer is (c).

For z(n) = §(n — k), the Z-transform is X (z) = z~*, with ROC excluding z = 0.

14. The Laplace transform of a signal X (¢) is
4s+1
X =25 6ers
The initial value X (0) is:
(a) 0
(b) 4

(c)1/6

(d) 4/3

Correct Answer: (d) 3
Solution:

Step 1: Use the initial value theorem.

lim X (¢) = lim sX(s).
t—0 5—00
Step 2: Compute limit.
. 4s +1
lim s ———.
$—00 52+ 6s+3

Dividing numerator and denominator by s:

452 + s ) 4—!—%

m ————= 11m ——F .
s—00 82 + 65 + 3 s—>001—|—§—|—8%
Step 3: Evaluating the limit.

4

§—00

Step 4: Selecting the correct option. Since X (0) = 4/3, the correct answer is (d).

For the Laplace transform X (s), the Initial Value Theorem states:

X(0) = lim sX(s).

S—>00

12
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15. Given the inverse Fourier transform of

The value of

is:

(@) 7

(b)

©) 3

(d) 7

Correct Answer: (c) §
Solution:

Step 1: Recognizing the integral. The given integral:

T (sing) 2
I = / ( ) dz.
0 x

This is a standard result in Fourier analysis.

Step 2: Evaluating the integral. Using the known result,

T (sinz 2 s
/ ( ) de = —.
0 T 2

Step 3: Selecting the correct option. Since I = 7, the correct answer is (c).

Quick Tip
The integral:
s . 2
/ (sm x ) s
0 i

is a well-known Fourier integral result with value 7.

16. If A = [a;}] is the coefficient matrix for a system of algebraic equations, then a

sufficient condition for convergence of Gauss-Seidel iteration method is:
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(a) A is strictly diagonally dominant
(b) faii| =1
(c) det(a) #0
(d) det(a) >0
Correct Answer: (a) A is strictly diagonally dominant
Solution:
Step 1: Condition for convergence. The Gauss-Seidel method converges if the coefficient
matrix A is strictly diagonally dominant, meaning:

jaiil > > Jal-

J#i

Step 2: Evaluating given options. - Option (a) is correct as strict diagonal dominance
ensures convergence. - Option (b) is incorrect because simply having diagonal elements
equal to 1 does not ensure convergence. - Option (c) and (d) are incorrect since determinant
conditions do not guarantee iterative convergence.
Step 3: Selecting the correct option. Since strict diagonal dominance ensures convergence,

the correct answer is (a).

Quick Tip

A sufficient condition for Gauss-Seidel iteration convergence is:
Jaiol > lajl-
J#

This ensures strict diagonal dominance.

17. Which of the following formula is used to fit a polynomial for interpolation with
equally spaced data?

(a) Newton’s divided difference interpolation formula

(b) Lagrange’s interpolation formula

(c) Newton’s forward interpolation formula

(d) Least-square formula

Correct Answer: (c) Newton’s forward interpolation formula

Solution:

14
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Step 1: Understanding interpolation methods. - Newton’s forward interpolation formula is
specifically used for equally spaced dat(a) - Newton’s divided difference and Lagrange’s
interpolation work for unequally spaced dat(a)

Step 2: Selecting the correct option. Since Newton’s forward interpolation is designed for

equally spaced data, the correct answer is (c).

For equally spaced data, Newton’s forward interpolation is used, while for unequally

spaced data, use Lagrange’s or Newton’s divided difference formul(a)

18. For applying Simpson’s % rule, the given interval must be divided into how many
number of sub-intervals?

(a) odd

(b) two

(c) even

(d) three

Correct Answer: (c) even

Solution:

Step 1: Condition for Simpson’s rule. - Simpson’s % rule requires the interval to be divided
into an even number of sub-intervals.

Step 2: Selecting the correct option. Since Simpson’s rule requires even sub-intervals, the

correct answer is (c).

Simpson’s % rule requires an even number of sub-intervals, while the Trapezoidal rule

can work with any number.

19. A discrete random variable X has the probability mass function given by
plz) =cx, x=1,234,5.
The value of the constant c is:

15
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Correct Answer: (c) 1=
Solution:

Step 1: Using the probability condition. The total probability must sum to 1:

Zp(a:) =1

Step 2: Computing c.
5
ch =1.
=1
c(1+2+3+4+5)=1.

Step 3: Solving for c.
1

(1) =1 = c=—.

Step 4: Selecting the correct option. Since ¢ = 1—15, the correct answer is (c).

Quick Tip

The sum of all probability mass function (PMF) values must be 1. Use:

> @) =1

to determine the constant.

20. For a Binomial distribution with mean 4 and variance 2, the value of n is:
(a) 2

(b) 4

(c)6

(d)8

Correct Answer: (c) 6

Solution:

16
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Step 1: Using the binomial formulas. - Mean of a binomial distribution is given by:

E(X) = np.
- Variance of a binomial distribution is:
V(X) =np(1—p)
Step 2: Substituting given values.
4=mnp, 2=np(l—Dp).
Step 3: Expressing p in terms of n.
4
p=—.
n
Step 4: Solving for n.
4 4
2= — (1 —=-).
n(5) a3
4
2=4(1—-—-).
(1-2)
2,4
4 n
1 4
g -
2 n
4 1
n o 2
n==~6

Step 5: Selecting the correct option. Since n = 6, the correct answer is (c).

Quick Tip

For a Binomial Distribution:
E(X) = np,

Use these formulas to determine n and p.

V(X)

np(l —p).

17
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PART II — BASIC ENGINEERING AND SCIENCES
(Common to all candidates)
(Answer ALL questions)

21. Speed of the processor chip is measured in

(a) Mbps

(b) GHz

(c) Bits per second

(d) Bytes per second

Correct Answer: (b) GHz

Solution:

Step 1: Understanding processor speed measurement. - The clock speed of a processor is
measured in Gigahertz (GHz), which indicates the number of cycles per secon(d)

Step 2: Selecting the correct option. Since GHz is the correct unit, the answer is (b).

Processor speed is commonly measured in GHz, where 1 GHz = 10° cycles per secon(d)

22. A program that converts Source Code into machine code is called

(a) Assembler

(b) Loader

(c) Compiler

(d) Converter

Correct Answer: (c) Compiler

Solution:

Step 1: Understanding source code translation. - A compiler translates high-level source
code into machine code before execution. - Assembler is used for assembly language. -
Loader loads the program into memory.

Step 2: Selecting the correct option. Since a compiler translates source code into machine

code, the correct answer is (c).

18
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- Compiler translates high-level language to machine code. - Interpreter executes code

line by line. - Assembler is for assembly language.

23. What is the full form of URL?

(a) Uniform Resource Locator

(b) Unicode Random Locator

(c) Unified Real Locator

(d) Uniform Read Locator

Correct Answer: (a) Uniform Resource Locator

Solution:

Step 1: Understanding URL. - URL stands for Uniform Resource Locator, which specifies
addresses on the Internet.

Step 2: Selecting the correct option. Since Uniform Resource Locator is the correct term, the

answer is (a).

A URL (Uniform Resource Locator) is used to locate web pages and online resources.

24. Which of the following can adsorb larger volume of hydrogen gas?

(a) Finely divided platinum

(b) Colloidal solution of palladium

(c) Small pieces of palladium

(d) A single metal surface of platinum

Correct Answer: (b) Colloidal solution of palladium

Solution:

Step 1: Understanding adsorption. - Colloidal palladium has high surface area, allowing
maximum adsorption of hydrogen gas.

Step 2: Selecting the correct option. Since colloidal palladium adsorbs hydrogen more
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Qcﬂllegedun[a-

-



efficiently, the correct answer is (b).

Greater surface area leads to higher adsorption of gases.

25. What are the factors that determine an effective collision?

(a) Collision frequency, threshold energy and proper orientation

(b) Translational collision and energy of activation

(c) Proper orientation and steric bulk of the molecule

(d) Threshold energy and proper orientation

Correct Answer: (a) Collision frequency, threshold energy and proper orientation
Solution:

Step 1: Understanding effective collisions. - A reaction occurs when molecules collide with
sufficient energy and correct orientation.

Step 2: Selecting the correct option. Since collision frequency, threshold energy, and proper

orientation determine reaction success, the correct answer is (a).

For a reaction to occur, molecules must collide with: - Sufficient energy (Threshold

Energy) - Correct orientation - High collision frequency

26. Which one of the following flows in the internal circuit of a galvanic cell?

(a) Atoms

(b) Electrons

(c) Electricity

(d) Ions

Correct Answer: (d) Ions

Solution:

Step 1: Understanding the internal circuit of a galvanic cell. - In a galvanic cell, the flow of

ions in the electrolyte completes the internal circuit, whereas electrons flow externally
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through the wire.

Step 2: Selecting the correct option. Since ions move within the cell, the correct answer is

(d).

- Electrons flow through the external circuit. - Ions flow within the electrolyte to main-

tain charge balance.

27. Which one of the following is not a primary fuel?

(a) Petroleum

(b) Natural gas

(c) Kerosene

(d) Coal

Correct Answer: (c) Kerosene

Solution:

Step 1: Understanding primary and secondary fuels. - Primary fuels occur naturally (coal,
natural gas, crude oil). - Kerosene is derived from crude oil, making it a secondary fuel.
Step 2: Selecting the correct option. Since kerosene is not a primary fuel, the correct answer

1s (c).

- Primary fuels: Natural sources like coal, petroleum, natural gas. - Secondary fuels:

Derived from primary fuels, e.g., kerosene, gasoline.

28. Which of the following molecules will not display an infrared spectrum?
(a) CO2

(b) N2

(c) Benzene

(d) HCCH

Correct Answer: (b) Ny
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Solution:
Step 1: Understanding infrared activity. - A molecule absorbs IR radiation if it has a change
in dipole moment. - Ny is non-polar and does not exhibit IR absorption.

Step 2: Selecting the correct option. Since Ny lacks a dipole moment, the correct answer is

(b).

- Heteronuclear molecules (e.g., CO2, HCI) show IR activity. - Homonuclear diatomic

gases (e.g., N2, O2) do not absorb IR.

29. Which one of the following behaves like an intrinsic semiconductor, at absolute zero
temperature?

(a) Superconductor

(b) Insulator

(c) n-type semiconductor

(d) p-type semiconductor

Correct Answer: (b) Insulator

Solution:

Step 1: Understanding semiconductors at absolute zero. - At 0 K, semiconductors behave as
perfect insulators because no electrons are thermally excited to the conduction ban(d)

Step 2: Selecting the correct option. Since an intrinsic semiconductor behaves like an

insulator at absolute zero, the correct answer is (b).

At absolute zero, semiconductors have no free electrons, making them behave like in-

sulators.

30. The energy gap (eV) at 300K of the material GaAs is
(a) 0.36
(b) 0.85
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(c) 1.20

(d) 1.42

Correct Answer: (d) 1.42

Solution:

Step 1: Understanding bandgap energy. - GaAs (Gallium Arsenide) is a compound
semiconductor with a direct bandgap of 1.42 eV at 300K.

Step 2: Selecting the correct option. Since the bandgap of GaAs is 1.42 eV, the correct

answer is (d).

- Si (Silicon): 1.1 eV - GaAs (Gallium Arsenide): 1.42 eV - Ge (Germanium): 0.66 eV

31. Which of the following ceramic materials will be used for spark plug insulator?
(a) SnO,

(b) a-Alx03

(c) TiN

(d) YBaCuOr;

Correct Answer: (b) a-Al;Og3

Solution:

Step 1: Understanding the properties of spark plug insulators. - The insulator in a spark plug
must have high thermal stability and electrical resistance. - Alumina (a-Al2O3) is widely
used due to its excellent insulating properties.

Step 2: Selecting the correct option. Since a-Al2O3 is commonly used in spark plug

insulators, the correct answer is (b).

- Alumina («-Al203) is a high-performance ceramic with high thermal conductivity and

electrical insulation.

32. In unconventional superconductivity, the pairing interaction is
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(a) Non-phononic

(b) Phononic

(c) Photonic

(d) Non-excitonic

Correct Answer: (a) Non-phononic

Solution:

Step 1: Understanding unconventional superconductivity. - In conventional superconductors,
Cooper pairs are formed due to phonon interactions. - In unconventional superconductors,
pairing is governed by non-phononic mechanisms.

Step 2: Selecting the correct option. Since unconventional superconductivity does not rely

on phonons, the correct answer is (a).

- Conventional superconductors: Electron-phonon interactions. - Unconventional su-

perconductors: Other mechanisms (e.g., magnetic fluctuations).

33. What is the magnetic susceptibility of an ideal superconductor?

(a) 1

(b) -1

©0

(d) Infinite

Correct Answer: (b) -1

Solution:

Step 1: Understanding magnetic susceptibility. - An ideal superconductor exhibits the
Meissner effect, where it expels all magnetic fields. - This results in a magnetic susceptibility
(x) of -1.

Step 2: Selecting the correct option. Since an ideal superconductor has y = —1, the correct

answer is (b).
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- Magnetic susceptibility () for perfect diamagnetism in superconductors is —1.

34. The Rayleigh scattering loss, which variesas ______ in a silica fiber.

(a) A0

(b) A2

(c) \74

(d) A6

Correct Answer: (c) \~*

Solution:

Step 1: Understanding Rayleigh scattering. - Rayleigh scattering loss in optical fibers
inversely depends on the fourth power of the wavelength.

Step 2: Selecting the correct option. Since Rayleigh scattering follows A~4, the correct

answer is (c).

- Scattering loss in optical fibers follows A, meaning shorter wavelengths scatter more.

35. What is the near field length N that can be calculated from the relation (if D is the
diameter of the transducer and ) is the wavelength of sound in the material)?

(a) D?/2)

(b) D? /4

(c) 2D?/\

(d) 4D?/\

Correct Answer: (a) D?/2)

Solution:

Step 1: Understanding near field length in acoustics. - The near field length (N) is given by:

D2

N =
2A\

Step 2: Selecting the correct option. Since the correct formula is D?/2), the correct answer
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- Near field length (N) determines the focusing and directivity of ultrasonic waves.

36. Which one of the following represents an open thermodynamic system?

(a) Manual ice cream freezer

(b) Centrifugal pump

(c) Pressure cooker

(d) Bomb calorimeter

Correct Answer: (b) Centrifugal pump

Solution:

Step 1: Understanding open thermodynamic systems. - An open system allows mass and
energy transfer across its boundary. - Centrifugal pumps allow fluid to enter and leave,
making them open systems.

Step 2: Selecting the correct option. Since a centrifugal pump permits both mass and energy

exchange, the correct answer is (b).

- Open system: Allows mass and energy transfer. - Closed system: Only energy is

transferre(d) - Isolated system: Neither mass nor energy is transferre(d)

37. In a new temperature scale say ° P, the boiling and freezing points of water at one
atmosphere are 100° P and 300° P respectively. Correlate this scale with the Centigrade
scale. The reading of 0° P on the Centigrade scale is:

(a) 0°C

(b) 50°C

(c) 100°C

(d) 150°C

Correct Answer: (d) 150°C
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Solution:
Step 1: Establishing the correlation formul(a) - We use the linear transformation formula:

100
C=——"_(P-100
(300 — 100)( )
100
C=—(P-1
200 &~ 100)

C = 0.5(P — 100)
Step 2: Calculating for 0°P.
C = 0.5(0 — 100) = —50°C

Step 3: Selecting the correct option. Since 0°P corresponds to —50°C, the correct answer is

(d).

- Use linear conversion formulas when correlating temperature scales.

38. Which cross-section of the beam subjected to bending moment is more economical?
(a) Rectangular cross-section

(b) I - cross-section

(¢) Circular cross-section

(d) Triangular cross-section

Correct Answer: (b) I - cross-section

Solution:

Step 1: Understanding economical beam cross-sections. - The I-section provides maximum
strength with minimum material. - This reduces material cost while ensuring high bending
resistance.

Step 2: Selecting the correct option. Since I-sections are widely used due to their structural

efficiency, the correct answer is (b).

- I-beams are widely used in structural applications due to their high strength-to-weight

ratio.
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39. The velocity of a particle is given by V = 4¢3 — 5t2. When does the acceleration of
the particle become zero?

(a) 8.33 s

(b) 0.833 s

(c) 0.0833 s

d)1s

Correct Answer: (b) 0.833 s

Solution:

Step 1: Finding acceleration. - Acceleration is the derivative of velocity:

av
a=— =12t* — 10t
dt
- Setting acceleration to zero:
126> — 10t = 0
Step 2: Solving for .
(12t — 10) = 0
10
t=0, t=-—=0.3833
’ 12 °

Step 3: Selecting the correct option. Since acceleration is zero at ¢t = 0.833s, the correct

answer is (b).

- Acceleration is the derivative of velocity, and setting it to zero gives instantaneous rest

points.

40. What will happen if the frequency of power supply in a pure capacitor is doubled?
(a) The current will also be doubled

(b) The current will reduce to half

(¢) The current will remain the same

(d) The current will increase to four-fold

Correct Answer: (a) The current will also be doubled
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Solution:

Step 1: Understanding capacitive reactance. - The current in a capacitor is given by:
I =VuwC

where w = 27 f.

Step 2: Effect of doubling frequency. - If f is doubled, w is also double(d) - Since I x w,
current also doubles.

Step 3: Selecting the correct option. Since doubling frequency doubles current, the correct

answer is (a).

- Capacitive current is proportional to frequency (I « f).
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PART III
Leather Technology

41. The arrangement of the visual elements is

(a) Composition

(b) Unity

(c) Harmony

(d) Contrast

Correct Answer: (a) Composition

Solution: Composition refers to the methodical placement of visual elements in a design to
ensure a balanced and visually appealing structure. It involves the thoughtful arrangement of
components like text, images, and colors to create an engaging and coherent layout. Good
composition helps guide the viewer’s focus and enhances the overall effectiveness of the

design.

An effectively composed design enhances visual appeal, readability, and communica-

tion.

42. Which of the following in the screening technology gives accurate screen angles but
takes a lot of computational time?

(a) Rational tangent Screening

(b) Irrational Screening

(c) FM Screening

(d) Supercell Screening

Correct Answer: (a) Rational tangent Screening

Solution: Rational tangent screening ensures precise screen angles for halftone printing,
helping to minimize moiré patterns. However, the process demands significant computational
resources due to the complex mathematical calculations required for each color layer.

Although it increases processing time, it improves print accuracy and detail reproduction.
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Rational tangent screening enhances print quality but requires high computational

power.

43. Postscript font uses to describe the characters

(a) Bitmap

(b) Pixel data

(c) Vector equations

(d) Integral equations

Correct Answer: (c) Vector equations

Solution: PostScript fonts are defined using vector equations, allowing characters to be
scaled without any loss of quality. Unlike bitmap fonts, which may appear pixelated when
resized, vector fonts maintain sharpness at any size. This makes them highly suitable for

professional printing and digital applications.

Vector-based fonts enable scalability and high-resolution printing.

44. Which of the following is not an advantage of FM screening?

(a) Higher resolution

(b) Higher tonal range

(c) Higher color gamut

(d) Higher dot gain

Correct Answer: (d) Higher dot gain

Solution: FM (Frequency Modulated) screening provides benefits such as higher resolution,
improved tonal range, and an expanded color gamut. However, one drawback is increased
dot gain, where ink spreads more than expected, affecting print accuracy. Proper

management is necessary to maintain fine details and color precision.
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FM screening enhances print quality but requires careful dot gain management.

45. The shifting of hue associated with inkjet printers as the chroma increases.

(a) Grey balance

(b) Ink splitting

(¢) Ink hooking

(d) Gray error

Correct Answer: (c) Ink hooking

Solution: Ink hooking is a phenomenon in inkjet printing where an increase in chroma
(color intensity) results in unintended hue shifts. This occurs due to interactions between ink
pigments and the printing surface, which can lead to color inconsistencies. Managing ink

properties and adjusting print settings help reduce ink hooking.

Ink hooking can cause color variations in inkjet printing and requires precise control.

46. 10 points = ________ mm

(a) 4.2 mm

(b) 6.4 mm

(¢) 12 mm

(d) 3.5 mm

Correct Answer: (d) 3.5 mm

Solution: In typography, 1 point equals approximately 0.35 mm. Thus, 10 points convert to
10 x 0.35 = 3.5 mm. This standard measurement is used in font sizes to maintain uniformity
across different printing and publishing systems, ensuring consistency in printed materials

and digital designs.
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Understanding point-to-millimeter conversion helps in selecting appropriate font sizes

for print.

47. Which test element is not present in digital plate wedge?

(a) Line patches

(b) Resolution patches

(c) Checkerboard patches

(d) Overprint patches

Correct Answer: (c) Checkerboard patches

Solution: Digital plate wedges primarily contain line, resolution, and overprint patches to
evaluate print quality. Checkerboard patches, commonly used in conventional printing, are
unnecessary in digital printing because modern plate technology eliminates issues they were
meant to detect. Digital plates typically provide better resolution and color accuracy,

reducing the need for such test patterns.

Digital plate testing focuses on line sharpness, color accuracy, and resolution control.

48. The dot shape suitable for newspaper printing is

(a) Round

(b) Ellipse

(c) Chain

(d) Brick

Correct Answer: (b) Ellipse

Solution: Elliptical dots are widely used in newspaper printing due to their ability to
minimize moiré patterns and improve tonal gradation. They provide better ink distribution,
enhancing print clarity and consistency, especially in low-resolution environments. This dot

shape helps prevent the visual distortion that might occur in round dots, ensuring a cleaner,
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more accurate image in printed materials.

Elliptical dots reduce visual distortion and enhance print quality in newspapers.

49. The exposure given to cure both imaging and non-imaging areas of a flexo plate to
make it tack free.

(a) Back exposure

(b) Face exposure

(c) Post exposure

(d) Light finishing

Correct Answer: (c) Post exposure

Solution: Post exposure is the process used to ensure that both imaging and non-imaging
areas of a flexographic plate are fully cured. This step makes the plate tack-free and increases
durability for printing. It ensures that the plate performs well under press conditions,

providing consistent results and minimizing the risk of ink adhesion to non-imaging areas.

Post exposure enhances the stability and longevity of flexographic printing plates.

50. In a servicing work, in which a technician can receive, via semi-transparent goggles,
inserted information that corresponds with his view of the real thing, namely the
machine to be serviced is an exampleof technology.

(a) Teleportation

(b) Future vision

(c) Augmented Reality

(d) Virtual Reality

Correct Answer: (c) Augmented Reality

Solution: Augmented Reality (AR) overlays digital information onto the real world,

allowing technicians to receive instructions and view diagnostic data through
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semi-transparent goggles while interacting with physical objects. AR enhances the
technician’s ability to work more efficiently by providing real-time information without

needing to reference a manual or other external sources.

AR improves efficiency in maintenance and training by providing real-time digital over-

lays.

51. Which one of the following is an ISO-standardized version of the Portable
Document Format (PDF) specialized for use in the archiving and long-term
preservation of electronic documents?

(a) PDE/D

(b) PDF/T

(c) PDF/X

(d) PDF/A

Correct Answer: (d) PDF/A

Solution: PDF/A is an ISO-standardized version of PDF designed specifically for archiving
and long-term document preservation. Unlike regular PDFs, PDF/A restricts certain
elements such as encryption and font linking to ensure accessibility over time. This standard
is essential for organizations and individuals that need to maintain documents for extended

periods while ensuring they remain readable regardless of future technology changes.

PDF/A ensures documents remain readable over time without dependence on external

resources.

52. Which of the following is not true under Packing and Labeling of food products?
(a) The label should contain the name, trade name, and description of food contained in the
package.

(b) The name of ingredients used in the product should be listed in ascending order of their
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composition by weight or volume.

(c) For vegetarian food, a green color circle and square should be indicated.

(d) The complete address of the manufacturer or packer should be declared.

Correct Answer: (c) For vegetarian food, a green color circle and square should be
indicated.

Solution: In food labeling, vegetarian food should be indicated with a green circle, not a
square. The correct symbol is a green circle with a white background, ensuring
standardization across food packaging. This label is part of the regulations that promote
transparency and allow consumers to make informed choices. The other statements about

labeling are true as they ensure necessary information is provided to consumers.

Food labeling regulations ensure consumer transparency and compliance with safety

standards.

53. In Gravure printing unit, transfer of ink is affected by

(1) Wetting properties of the printing substrate,

(i1) Viscosity of the ink,

(i11) Printing pressure

(a) Only (i) and (i1)

(b) Only (i) and (iii)

(c) Only (ii) and (iii)

(d) All the above (i), (i1) and (iii)

Correct Answer: (d) All the above (i), (i1) and (iii)

Solution: In Gravure printing, ink transfer is influenced by multiple factors. The wetting
properties determine how well ink adheres to the substrate, ink viscosity controls the flow
and amount of ink transferred, and printing pressure ensures the ink is evenly distributed. All
three factors are important to achieve optimal print quality, reducing issues such as ink

smearing or inconsistent coverage.
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Controlling ink viscosity, substrate wetting, and pressure ensures optimal gravure print

quality.

54. The indirect letterpress printing is known as

(a) Letterset

(b) Letteroffset

(c) Letterprint

(d) Direct letter

Correct Answer: (a) Letterset

Solution: Letterset, also known as Dry Offset, is an indirect letterpress printing process
where the ink is transferred from the plate to a blanket and then to the substrate. This method
combines the features of both letterpress and offset printing, providing high-quality prints

with greater flexibility and speed, particularly useful in packaging and metal decorating.

Letterset combines the features of letterpress and offset printing for high-quality prints.

55. The computer feeds two signals to the engraving head, the actual image signal and

the screen signal defining the and

(a) Screen resolution and the angular position

(b) Screen size and the linear position

(c) Screen resolution and the circumferential position

(d) Screen size and the curvilinear position

Correct Answer: (a) Screen resolution and the angular position

Solution: In engraving technology, the computer sends two essential signals: one for screen
resolution and another to determine the angular position. These parameters ensure the
precision of dot placement and image accuracy during the engraving process, leading to

high-quality printed outputs, especially for fine details.

37

Qcﬂllegedun[a

-



Accurate engraving depends on precise control of resolution and angular positioning.

56. Which of the following is not the major advantage of Collotype Continuous tones
that can be reproduced without screening?

(a) Moiré free

(b) High quality

(c) No screen

(d) Dotgain

Correct Answer: (d) Dotgain

Solution: Collotype printing excels in reproducing continuous tones without the need for
halftone screening. It provides high-quality, moiré-free images that have smooth tonal
transitions. However, dot gain can still occur, causing the ink to spread more than desired,
leading to a slight loss in image sharpness. This issue is more prominent in some printing

techniques, but it’s not considered a major advantage of Collotype printing.

Collotype printing excels in producing detailed, moiré-free images but suffers from dot

gain.

57. Which of the following represents the number of single threads in the weave per
linear centimeter?

(a) Mesh grading

(b) Mesh opening

(c) Mesh Count

(d) Fabric thickness

Correct Answer: (c) Mesh Count

Solution: Mesh count refers to the number of threads in a screen printing mesh per linear

centimeter or inch. A higher mesh count results in finer detail and reduced ink deposit, while
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a lower count allows for thicker ink layers. Mesh count plays an essential role in determining

the resolution and quality of the printed image in screen printing.

Mesh count determines resolution and ink flow in screen printing.

58. In electrophotography printing, duplex printing means

(a) Printing double image in aside

(b) Printing on both sides

(c) Printing Gang images

(d) Printing duplex boards

Correct Answer: (b) Printing on both sides

Solution: Duplex printing refers to the ability to print on both sides of a sheet automatically.
It is widely used in laser and digital printing to save paper and improve efficiency. This
process is commonly used in both home and commercial printing environments to reduce

waste and increase productivity.

Duplex printing enhances productivity and reduces paper consumption in office and

commercial printing.

59. In measuring ink trapping values of overprint patches and solid color patches, all
ink densities must be measured using the

(a) Filter for the first color

(b) Filter for the second color

(c) Filter for the overprint color

(d) Any filter is suitable

Correct Answer: (c) Filter for the overprint color

Solution: To accurately measure ink trapping in overprints, the density must be checked

using the filter for the overprint color. This ensures proper assessment of how well the
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second ink layer adheres to the first, providing an accurate reading of trapping efficiency and

helping avoid color inconsistencies.

Proper filtering ensures precise measurement of ink trapping in color overprints.

60. Which is not the Spectrometer principle for measuring spectral reflectance factors?
(a) Flywheel diffraction principle

(b) Monochromator principle

(c) Filter wheel principle

(d) Diffraction grating principle

Correct Answer: (a) Flywheel diffraction principle

Solution: Spectrometers use monochromators, filter wheels, and diffraction gratings to
measure spectral reflectance factors. These methods separate light into its component
wavelengths to analyze material properties. The flywheel diffraction principle, however, is

not used in this context and is unrelated to spectral measurement.

Spectrometers analyze light by separating wavelengths, primarily using diffraction grat-

ings and filters.

61. Which of the following uses a periodic flash of light that is synchronized with the
press speed, making it seem to the observer as if the web were standing still?

(a) Optical system

(b) Stroboscope

(c) Rotating mirror

(d) Video camera

Correct Answer: (b) Stroboscope

Solution: A stroboscope emits periodic flashes of light synchronized with moving objects,

creating the illusion of a stationary image. This is commonly used in printing and industrial
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inspections to monitor high-speed machinery. The synchronization of the light with the press
speed ensures that the motion of the web or other moving parts appears frozen, which is

valuable for inspecting fast-moving materials.

Stroboscopes help in analyzing moving parts without stopping the machinery.

62. Which of the following inking units is the ‘“shortest” inking unit?

(a) Gravure

(b) Flexo

(c) Offset

(d) All of the above

Correct Answer: (b) Flexo

Solution: Flexographic printing has the shortest inking unit because it uses an anilox roller
to transfer ink directly to the printing plate. Unlike gravure and offset, it requires fewer
rollers and a simpler mechanism. This streamlined inking system is efficient and effective,

particularly for flexible packaging and label printing.

Flexo printing is ideal for packaging and label printing due to its efficient inking system.

63. Match the correct pressure for the respective process

Printing Method Pressure Range (MPa)

(1) Letterpress printing (1) 0.1-0.5
(2) Flexographic printing | (ii) 1.5-5

(3) Offset printing (111) 0.8-2

(4) Gravure printing (iv) 5-15

(a) (1)-(1); (2)-(i); (3)-(Iid); (4)-(1v)
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(b) ()-(v); (2)-(1); (3)-(iii); (4)-(i1)

(¢) (1)-(v); (2)-(iii); (3)-(i1); (4)-(1)

(d) (D-(1); (2)-(v); (3)-(iiD); (4)-(1)

Correct Answer: (a) (1)-(1); (2)-(i1); (3)-(111); (4)-(1v)

Solution: Different printing processes operate under different pressure ranges. Letterpress
printing requires low pressure (0.1-0.5 MPa), flexographic printing needs 1.5-5 MPa, offset
printing operates at 0.8—2 MPa, and gravure printing requires the highest pressure (5-15
MPa). These pressure levels are critical for optimal ink transfer and print quality across

different printing technologies.

Understanding printing pressure ensures optimal ink transfer and print quality.

64. The inline perfect printing, for work-and-turn needs gripper margins at

(a) Both lead and left edge

(b) Both lead and trail edge

(c) Both lead and right edge

(d) Only one edge

Correct Answer: (b) Both lead and trail edge

Solution: In work-and-turn printing, both the lead edge and the trail edge require gripper
margins to maintain accurate registration. This ensures consistent alignment when flipping
the sheet for the second pass. Proper gripper margins help maintain print quality and prevent

alignment issues during double-sided printing.

Proper gripper margins ensure print accuracy in two-sided (work-and-turn) printing.

65. The placing of a section within another section is known as
(a) Insetting
(b) Inserting
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(c) Collating

(d) Gathering

Correct Answer: (b) Inserting

Solution: Inserting is the process of placing one section within another, commonly used in
bookbinding and magazine production to combine multiple signatures into a single unit. This

step is crucial for creating complex multi-page books, catalogs, and other bound materials.

Inserting is essential for efficient booklet and magazine production.

66. Buffer storage in mailroom systems is used for

(a) Storing the unprinted sheets

(b) Storing the printed sheets

(c) Storing the materials used in printing

(d) Storing the rejected newspapers

Correct Answer: (b) Storing the printed sheets

Solution: Buffer storage in mailroom systems is used to temporarily hold printed sheets
before further processing. This helps regulate workflow and prevents bottlenecks in sorting

and distribution, improving overall operational efficiency.

Buffer storage improves efficiency by managing the flow of printed materials.

67. Hot melt adhesive is a

(a) Vegetable adhesive

(b) Animal adhesive

(c) Synthetic adhesive

(d) Volatile adhesive

Correct Answer: (c) Synthetic adhesive

Solution: Hot melt adhesives are thermoplastic materials that become liquid when heated

43

Qcﬂllegedun[a-

-



and solidify upon cooling. They are synthetic adhesives widely used in packaging,
bookbinding, and product assembly due to their fast bonding and strong adhesion. These

adhesives are preferred for their quick drying times and ease of use in various industries.

Hot melt adhesives offer durability and quick bonding in various industries.

68. Which of the following improves the book structure by giving it a convex spine and
a concave fore edge?

(a) Cutting

(b) Rounding

(c) Folding

(d) Adhesive binding

Correct Answer: (b) Rounding

Solution: Rounding is a bookbinding technique that shapes the book spine into a convex
form while creating a concave fore edge. This process helps maintain the book’s structural
integrity, preventing spine damage and ensuring longevity. It also improves the overall

aesthetic of the book, making it more durable and easier to handle.

Rounding enhances book durability and allows for better page alignment.

69. A series of small holes very close to each other is made so that a position of the sheet
of paper may be readily torn away and this operation is called

(a) Punching

(b) Perforating

(c) Drilling

(d) Creasing

Correct Answer: (b) Perforating

Solution: Perforating involves creating a series of small holes close together in paper,
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allowing it to be torn easily. This process is commonly used for creating tear-off sections in
books, tickets, and forms. It allows for easy separation of sections without damaging the rest

of the sheet.

Perforation ensures easy separation of paper sections without damaging the rest of the

sheet.

70. A small metal unit used to prevent a hole in paper or board from tearing out under
stress is called

(a) Eyelets

(b) Rivets

(c) Cords

(d) Press fasteners

Correct Answer: (a) Eyelets

Solution: Eyelets are small metal rings inserted into holes to reinforce them and prevent
tearing, commonly used in bookbinding, garments, and other materials that undergo stress.
They help maintain the integrity of the material by reinforcing areas that may be subjected to

pressure or wear.

Eyelets provide durability and prevent damage in areas that experience frequent move-

ment or stress.

71. Which of the following covers is a cover made from paper or paper fiber material
with greater substance than that used for the body of the book?

(a) Hard cover

(b) Soft cover

(c) Self cover

(d) Case bound cover
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Correct Answer: (a) Hard cover

Solution: A hard cover (also known as a case bound cover) is made from thicker paperboard
or similar materials, providing extra durability and protection compared to the soft cover
commonly used for paperback books. Hard covers help protect the contents and offer a more

premium, long-lasting feel to the book.

Hard covers provide a sturdy, long-lasting protection for books and often have a more

professional appearance.

72. Which of the following is the type of machine used to fold thin papers?

(a) Knife folding machine

(b) Buckle folding machine

(¢) Lump folding machine

(d) Former folding machine

Correct Answer: (b) Buckle folding machine

Solution: The buckle folding machine is commonly used for folding thin papers. It employs
a series of rollers and buckles to fold sheets of paper efficiently without causing damage.
This machine is ideal for high-speed folding of lightweight materials like newsletters,

brochures, and similar items.

Buckle folding machines are versatile and ideal for high-speed folding of lightweight

materials.

73. Which of the following is the coating technique in which the varnish is applied to
only selected portions?

(a) Overprint varnish

(b) Spot varnish

(c) Foil stamping
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(d) Blanking

Correct Answer: (b) Spot varnish

Solution: Spot varnishing involves applying varnish to specific areas of a printed surface,
creating a glossy effect only on those areas, often to highlight images or text. This technique

enhances the visual appeal and draws attention to the most important elements of the design.

Spot varnishing adds visual contrast and texture to targeted areas, enhancing the design.

74. Tipping-in represents

(a) Fixing one section within another

(b) Placing loose piece of paper inside a section

(c) Affixing a single leaf inside a section

(d) Placing loose piece of paper outside a section

Correct Answer: (c) Affixing a single leaf inside a section

Solution: Tipping-in is a bookbinding process where a single leaf or additional sheet is
inserted and affixed into the text block of a book or journal. This is commonly used for
adding content like illustrations or supplementary pages without disrupting the structure of

the main text.

Tipping-in is often used to add maps, plates, or special pages to books.

75. Thin layer of coating material applied to the printed material is called
(a) Varnishing

(b) Lamination

(¢) Gumming

(d) Gold foiling

Correct Answer: (a) Varnishing

Solution: Varnishing is a process where a thin layer of coating material is applied to printed
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materials, providing protection, enhancing color, and giving a glossy or matte finish. It is

commonly used to improve the appearance and durability of high-quality print products.

Varnishing improves the durability and appearance of printed materials.

76. Which of the following is the package commonly used for packing tablets, capsules,
and electronic gadgets?

(a) Blister

(b) Bottle

(c) Container

(d) Skin

Correct Answer: (a) Blister

Solution: Blister packs are commonly used for tablets, capsules, and small electronic
gadgets. They provide secure packaging and easy access, as the items are enclosed in a
plastic bubble. This type of packaging is ideal for protecting items from physical damage

and contamination.

Blister packaging offers protection and visibility, commonly used for pharmaceuticals

and consumer electronics.

77. An opening device made of plastic normally fitted to lined carton is called as

(a) Spouted pack

(b) Tetra pack

(c) Active pack

(d) Intelligent pack

Correct Answer: (a) Spouted pack

Solution: A spouted pack is a type of plastic opening device commonly attached to lined

cartons. It allows for easy pouring or dispensing of liquids, often used for food and beverage
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products. These packs offer convenience and minimize the risk of spills.

Spouted packs provide convenience in packaging liquids, making them user-friendly for

consumers.

78. The paper-based substrate is called as

(a) Isotropic

(b) Anisotropic

(c) Thixotropy

(d) None of the above

Correct Answer: (b) Anisotropic

Solution: Paper-based substrates are typically anisotropic, meaning their properties (such as
absorbency or strength) differ in different directions due to the orientation of fibers in the
paper. This characteristic influences how the paper performs in printing and other

applications.

Anisotropic materials like paper exhibit different properties based on the direction of

the fibers.

79. Which of the following packaging materials is used for packing of fruits?

(a) Leno bag

(b) Piggy bag

(c) Fishy bag

(d) Birdy bag

Correct Answer: (a) Leno bag

Solution: Leno bags are commonly used for packaging fruits and vegetables, as they allow
air circulation and prevent moisture buildup, helping to maintain freshness. These bags are

breathable and prevent the growth of mold or mildew, which is essential for the longevity of
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produce.

Leno bags are breathable, making them ideal for packaging fresh produce like fruits.

80. V(I films are used to avoid ________ of automotive packaging

(a) Migration

(b) Oxidation

(c) Leaching

(d) Corrosion

Correct Answer: (d) Corrosion

Solution: VCI (Volatile Corrosion Inhibitor) films are used in automotive packaging to
prevent corrosion by releasing protective vapors that form a shield around metal surfaces.
These films are critical for ensuring the durability of metal parts during storage and

transportation.

V(I films extend the lifespan of metal components by preventing rust formation.

81. The process of exposing the test specimen to a standard condition is known as

(a) Conditioning

(b) Calibrating

(c) Characterizing

(d) None of the above

Correct Answer: (a) Conditioning

Solution: Conditioning refers to the process of exposing a test specimen to specific
environmental conditions, such as temperature and humidity, before conducting tests to
ensure consistent and reliable results. This process is essential to ensure that the material is

in a stable state before testing.
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Conditioning standardizes test conditions for accurate and repeatable results.

82. The performance tests are mainly conducted to simulate the field conditions during
(a) Handling

(b) Storage

(c) Transportation

(d) All the above

Correct Answer: (d) All the above

Solution: Performance tests evaluate the durability of materials under real-world conditions,
including handling, storage, and transportation. These tests help assess packaging reliability

and product protection to ensure the product reaches the consumer in optimal condition.

Performance testing ensures that packaging materials withstand handling, storage, and

transportation stress.

83. The Tin coating is measured by using

(a) Viscometer

(b) Hygrometer

(c) Elcometer

(d) Luxmeter

Correct Answer: (c) Elcometer

Solution: An Elcometer is used to measure the thickness of tin coatings. It works through
non-destructive techniques like magnetic induction or eddy current methods to ensure proper

coating application and to check if the thickness meets the required specifications.

Elcometers provide precise coating thickness measurements for quality control in metal

industries.

51

Qcﬂllegedun[a-

-



84. Which of the following instruments is used to determine the interface of colours of
glass containers during gradual cooling process?

(a) Polariscope

(b) Microscope

(c) Stethoscope

(d) Stroboscope

Correct Answer: (a) Polariscope

Solution: A polariscope is used to observe stress patterns and color interfaces in glass
containers during the cooling process. It helps in determining the internal stresses that

develop as the material cools, which can affect the quality and durability of the glass.

Polariscopes are used to analyze optical properties and stress distribution in materials.

85. Antioxidants are added to oils and fats to protect

(a) Leaching

(b) Oxidative rancidity

(c) Migration

(d) Diffusion

Correct Answer: (b) Oxidative rancidity

Solution: Antioxidants are added to oils and fats to prevent oxidative rancidity. This process
slows down the chemical reactions that cause the fats and oils to spoil, preventing unpleasant

odors and flavors that result from oxidation.

Adding antioxidants helps extend the shelf life of oils and fats by preventing oxidation.

86. How do you calculate water activity where P is vapor pressure of food and P is

vapor pressure of pure water?
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(a)aw%P/PO

(b) ay, = P/ Py
(C) Aoy ~ P/PO
(d) aw = P/p

Correct Answer: (b) a,, = P/Py
Solution: Water activity (aw) is calculated using the formula a,, = P/ Py, where P is the
vapor pressure of food and P is the vapor pressure of pure water. This measurement

indicates the availability of water for microbial growth, which is crucial in food preservation.

Water activity is crucial in food preservation, affecting microbial growth and shelf life.

87. Which of the following standards is used for drop testing of transport packages?

(a) ASTM D4169

(b) ASTM D4189

(c) ASTM D1169

(d) ASTM D5169

Correct Answer: (a) ASTM D4169

Solution: ASTM D4169 is the standard test method for drop testing transport packages,
evaluating their ability to withstand mechanical handling stresses during shipping and
distribution. This helps ensure that packages maintain their integrity throughout the shipping

process.

Drop testing ensures packaging integrity under real-world shipping conditions.

88. A corona treating system is designed to increase the ________ of plastic films
(a) Tensile
(b) Optical value

(c) Burst value
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(d) Surface energy

Correct Answer: (d) Surface energy

Solution: Corona treatment is used to enhance the surface energy of plastic films, improving
their adhesion properties for printing, coating, and laminating applications. This is crucial

for ensuring the quality of printed and laminated products.

Higher surface energy improves ink and adhesive bonding on plastic films.

89. What is the formula to calculate Budgeted hourly rate?
(a) BHR = (DDE — IDE)/DCH

(b) BHR = (DDE — IDE) x DCH

(¢c) BHR = (DDE + IDE)/DCH

(d) BHR = (DDE + IDE) x DCH

Correct Answer: (a) BHR = (DDE — IDE)/DCH

(
(

Solution: The formula to calculate the Budgeted Hourly Rate (BHR) is
BHR = (DDFE — IDE)/DCH, where DDE represents direct labor expenses, IDE represents
indirect labor expenses, and DCH represents direct labor hours. This formula helps in

calculating labor costs efficiently.

Understanding how to calculate the Budgeted Hourly Rate helps in managing labor

costs.

90. Absorption costing is inclusive of
(a) Total cost

(b) Works cost

(c) Variable cost

(d) Fixed cost

Correct Answer: (a) Total cost
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Solution: Absorption costing includes all costs associated with production, including both
fixed and variable costs, thereby providing a comprehensive cost structure for a product. This
method ensures that all production costs are accounted for when determining the cost of a

product.

Absorption costing ensures that all production costs are included in the product cost.

91 Break-even point is

(a) Sales at which there is no profit or loss

(b) Sales at which profit is high

(c) Sales at which there is high overheads

(d) Sales at which there is loss

Correct Answer: (a) Sales at which there is no profit or loss

Solution: The break-even point is the level of sales at which total revenues equal total costs,
resulting in no profit or loss. This is a critical measure for understanding when a business
becomes profitable. Businesses use the break-even point to assess the viability of their

operations and determine the minimum sales required to avoid losses.

The break-even point helps businesses determine the minimum sales required to avoid

losses.

92 Angle of incidence is

(a) Angle between sales and fixed cost lines

(b) Angle between sales and variable cost lines

(c) Angle between sales and total cost lines

(d) Angle between fixed cost and total cost lines

Correct Answer: (c) Angle between sales and total cost lines

Solution: The angle of incidence refers to the angle between the sales line and the total cost
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line. This point where the sales and total cost lines intersect determines profitability. A sharp

angle indicates a steep rise in costs, making it harder for the business to remain profitable.

The angle of incidence is key for understanding how changes in sales impact profitabil-

ity.

93 Operating cost is calculated through

(a) Ledger account

(b) Balance sheet

(c) Profit and loss account

(d) Cost sheet

Correct Answer: (d) Cost sheet

Solution: Operating costs are typically calculated using a cost sheet, which details both fixed
and variable costs incurred during production. The cost sheet provides a comprehensive view

of operational expenses, helping businesses to track their cost structure and profitability.

Cost sheets help in detailed tracking of operational costs and efficiency.

94 The conversion costs is inclusive of and

(a) Direct labor, overhead expenses

(b) Indirect labor, overhead expenses

(c) Direct material, overhead expenses

(d) Indirect material, overhead expenses

Correct Answer: (a) Direct labor, overhead expenses

Solution: Conversion costs include the direct labor and overhead expenses required to
transform raw materials into finished products. These costs are essential for the production

process but do not include the cost of raw materials, which is accounted for separately.
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Conversion costs focus on the labor and overhead costs involved in the production pro-

CESS.

Q.95 In which of the print estimating methods, the codes are assigned for production
components?

(a) Price line estimation

(b) Price matrix estimation

(c) Computerized estimation

(d) Price line and matrix estimation

Correct Answer: (d) Price line and matrix estimation

Solution: In price line and matrix estimation, codes are assigned to production components
based on factors such as size, complexity, and other variables involved in the printing
process. This method helps streamline the estimating process and categorize production

components for efficient pricing.

Price line and matrix estimation helps streamline the process by categorizing production

components for efficient pricing.

96 SPANKS formula can be used to calculate

(a) Paper quantity

(b) Ink quantity

(c) Glue quantity

(d) Paste quantity

Correct Answer: (b) Ink quantity

Solution: The SPANKS formula is used to calculate the ink quantity required for the
printing process. By applying the formula, printers can optimize ink usage, ensuring accurate

color reproduction and minimizing waste during production.
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The SPANKS formula helps in optimizing ink usage for accurate color printing.

97 The Prime cost is comprises of

(a) All indirect cost

(b) All direct cost

(¢) Direct and indirect cost

(d) Specific costs

Correct Answer: (b) All direct cost

Solution: Prime cost refers to all direct costs involved in the production of goods. This
includes direct materials and direct labor, but excludes overheads. Prime cost is used to

measure the core cost of production before accounting for indirect costs.

Prime cost helps in determining the basic cost of producing a product before adding

overheads.

98 The selling price of the product is determined by adding

(a) Prime cost + profit

(b) Work cost + profit

(c) Cost of sales + profit

(d) Overheads + profit

Correct Answer: (a) Prime cost + profit

Solution: The selling price of a product is determined by adding the prime cost and the
profit margin. This ensures that the price covers all production costs while providing a profit

to the business.

Adding profit to prime cost helps in setting a price that covers all expenses and provides

a margin.
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99 The cost of power consumption of a machinery is calculated on the basis of

(a) Value of machine

(b) Direct wages

(c) Horse power of machines

(d) Number of lights

Correct Answer: (c) Horse power of machines

Solution: The cost of power consumption is directly related to the horsepower of machines,
as it determines how much energy is needed to operate the machinery. Higher horsepower

generally leads to higher energy costs.

The higher the horsepower, the more energy the machine consumes, influencing oper-

ating costs.

100 Hours worked x Rate per hour is known as

(a) Piece rate

(b) Time rate

(c) Differential rate

(d) Labor turnover

Correct Answer: (b) Time rate

Solution: The formula hours worked x rate per hour” calculates the total pay based on the
time rate system. This is one of the most common methods of compensating workers based

on the actual hours worked.

The time rate system ensures workers are paid for the actual hours worked at a fixed

hourly rate.
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