CUET PG 2026 Geophysics

Question Paper with Solutions
Conducted by National Testing Agency (NTA)

General Instructions

(i) Duration: The total duration of the examination is 90 minutes.

(ii) Total Marks: The complete paper carries a maximum of 300 marks.
(iii) Structure: The paper consists of 1 Section:

* Section A: 75 Questions (Geophysics)

(iv) Compulsory Questions: All 75 questions are compulsory.

(v) Each question has four options. Only one option is correct.

(vi) Right Answer: Marks as per question scheme (Total 300 marks).
(vii) Incorrect Answer: No negative marking.

(viii) Unanswered/Marked for Review: 0 marks.

1. Two projectiles are subject to the same acceleration. Motion of one projectile as seen from

another projectile will always be a:

(A) Parabola
(B) Circle

(C) Straight line
(D) Hyperbola

Correct Answer: (C) Straight line

Solution:

Concept:



When two bodies move under the same acceleration, their relative acceleration becomes zero.

Step 1: Let the accelerations of two projectiles be same.

Suppose two projectiles have accelerations:

a, =8
and
a =8

Step 2: Find relative acceleration.

The acceleration of projectile 1 with respect to projectile 2 is:

aip =a; —da

Step 3: Interpret the motion.
If relative acceleration is zero, then the relative velocity remains constant.

So, the relative motion is uniform motion in a straight line.

.. Motion of one projectile with respect to another is a straight line.

.. Correct Answer is (C)

Quick Tip: If two bodies have the same acceleration, their relative acceleration is zero and their relative

motion is along a straight line.

2. In parallel resonance circuit, the current:
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(A) leads the emf by a phase angle of g

(B) lags the emf by a phase angle of %
(C) leads or lags the emf by a phase angle of
(D) leads or lags the emf by a phase angle of g

Correct Answer: (D) leads or lags the emf by a phase angle of g

Solution:

Concept:

In a parallel resonant circuit, the inductor and capacitor branch currents are reactive in nature.

Step 1: Current in capacitor branch.

In a capacitor, current leads the applied emf by:

r
2

Step 2: Current in inductor branch.

In an inductor, current lags the applied emf by:

T
2

Step 3: Apply resonance condition.
At parallel resonance, inductive and capacitive reactive currents are equal and opposite in
phase.

Thus, the branch currents may lead or lag the emf by:

T
2

.. Correct Answer is (D)

Quick Tip: In reactive branches, capacitive current leads by 90° and inductive current lags by 90°.
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3. The velocity of sound in a gas in which waves of wavelength 1 m and 1.01 m produces 10

beats per second is:

(A) 505 m/s
(B) 100 m/s
(C) 1010 m/s
(D) 101 m/s

Correct Answer: (C) 1010 m/s

Solution:

Concept:

Beat frequency is equal to the difference between two frequencies.

n=|fi—fal
Also,
v
f=3
Step 1: Write the given wavelengths.
A’l = 1 m
A,=1.01m
Beat frequency:
n=10s"
Step 2: Write frequencies.
f = 12
T
v
2= 101
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1.01—-1
to=v(101=1)
1.01

10=1y (0.01)
1.01

1.01
y=10x ——
0.01
v=1010 m/s

.. Correct Answer is (C)

Quick Tip: For beats, use n = |f; — f,| and replace frequency by f = 7.

4. A rocket motor consumes 3000 kg of fuel per minute exhausting it with a speed of 5x 10° m/s.

The magnitude of force exerted on rocket is:

(A) 5x10° N
(B) 3x 10°N
(C) 6 x10° N
(D) 25 x 10* N

Correct Answer: (D) 25 x 10* N

Solution:

Concept:

The thrust force of a rocket is given by:
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where,

dm .
e = mass ejected per second

and

v = exhaust velocity

Step 1: Convert mass consumption per minute into per second.

dm _ 3000
dt 60
dm

— =50k
I g/s

Step 2: Write exhaust velocity.

vy=5x10°m/s

Step 3: Calculate thrust force.
F=50x5x10°

F =250x10°
F=25x%x10°N
F=25x10*N

.. Correct Answer is (D)

Quick Tip: Rocket thrust is equal to mass ejection rate multiplied by exhaust velocity.

5. Given below are two statements:
Assertion (A): The laws of Physics all take the same identical form for all frames of reference

in uniform relative motion, for all inertial frame of references.
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Reason (R): This is due to absence of an absolute or fixed frame of reference.

(A) Both (A) and (R) are correct and (R) is the correct explanation of (A)
(B) Both (A) and (R) are correct but (R) is not the correct explanation of (A)
(C) (A) is correct but (R) is not correct

(D) (A) is not correct but (R) is correct

Correct Answer: (A) Both (A) and (R) are correct and (R) is the correct explanation of (A)
Solution:
Concept:

The principle of relativity states that the laws of physics are the same in all inertial frames of

reference.

Step 1: Check Assertion.
The assertion says that laws of physics have the same form in all inertial frames moving
uniformly relative to one another.
This is the principle of relativity.
A'is correct
Step 2: Check Reason.

There is no absolute fixed frame of reference. Motion is always described relative to a chosen

frame.
R is correct
Step 3: Check explanation.
Because no inertial frame is absolutely preferred, laws of physics must have the same form in

all inertial frames.

R correctly explains A

.. Correct Answer is (A)
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Quick Tip: In relativity, no inertial frame is absolute; all inertial frames are equivalent for physical

laws.

6. Calculate the effective weight of astronaut of ordinarily weighing w kg, when his rocket
moves with acceleration a’ m/s® in the following cases:

A. w =060 kg,a = 5g upwards

B. w =60 kg,a = 8¢ upwards

C. w =50 kg,a = 6g upwards

D. w =60 kg,a = 10g upwards.

Choose the correct answer from the options given below:

(AAD>B>A>C
BD>B>C>A
(OOA>B>C>D
MDC>B>A>D

Correct Answer: (A)D>B>A>C

Solution:

Concept:

When a rocket moves upward with acceleration a, effective weight becomes:

W' =m(g +a)

Step 1: Calculate relative effective values.
For upward acceleration a = ng:

W' =m(g +ng)
W' '=mg(1+n)

Since g is common, compare:

m(1+n)
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Step 2: Case A.
A=60(1+5)=60x6=2360

Step 3: Case B.
B =60(1+8)=60x9=>540

Step 4: Case C.
C =50(1+6)=50x7=350

Step 5: Case D.
D =60(1+10)=60 x 11 =660

Step 6: Arrange in decreasing order.

D>B>A>C

.. Correct Answer is (A)

Quick Tip: For upward accelerated motion, apparent weight increases and is given by W' = m(g + a).

. Which of the following is true in a series LCR circuit, at X; = X?
. Total impedance is equal to resistance R
. Current in circuit is in phase with applied emf

T
. Current in circuit leads the emf by 2

s
. Current in circuit lags the emf by )

m g O = »

. Current may lead or lag the emf by g

Choose the correct answer from the options given below:

(A) A, B Only
(B) A, B, D Only
(C) A, C, E Only
(D) A, D Only
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Correct Answer: (A) A, B Only

Solution:

Concept:

In a series LCR circuit, resonance occurs when:

X, =X¢
Step 1: Net reactance at resonance.
At resonance:
X, =X¢
X=0

Step 2: Total impedance.

Z =[R2+ (X, —X.)?

Z=+vVR2+0?

So,

A'is correct
Step 3: Phase relation.
At resonance, the circuit behaves like a purely resistive circuit.

Therefore, current and applied emf are in the same phase.

B is correct
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Step 4: Check remaining statements.

Since current is in phase with emf, it neither leads nor lags by 7 or 7.

C,D,E are incorrect

Thl,lS, correct statements are:

AB

.. Correct Answer is (A)

Quick Tip: At resonance in a series LCR circuit, X; = X, impedance is minimum and equal to R, and

current is in phase with voltage.

8. Which of the following is invariant under Galilean Transformation?
A. Velocity

B. Linear Momentum

C. Acceleration

D. Length

E. Force.

Choose the correct answer from the options given below:

(A) C, D, E Only
(B) A, B, C, D Only
(C) A, C, D, E Only
(D) A, B, C Only

Correct Answer: (A) C, D, E Only

Solution:
Concept:
Galilean transformation is used in classical mechanics to relate observations in two inertial

frames moving with constant relative velocity.
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Step 1: Check velocity.

Velocity changes from one inertial frame to another.
vVi=v—u

So,

A is not invariant

Step 2: Check linear momentum.

Since velocity changes, linear momentum also changes.

p=my

So,

B is not invariant

Step 3: Check acceleration.

Acceleration remains unchanged under Galilean transformation.

So,

C is invariant

Step 4: Check length.

In classical mechanics, length is absolute.
D is invariant
Step 5: Check force.

Since:

F =ma

and acceleration is invariant, force is also invariant.

E is invariant

CUET PG 2026 Page 12 Of © Collegedunia.com



Therefore:

C,D,E

.. Correct Answer is (A)

Quick Tip: Under Galilean transformation, velocity changes but acceleration, length and force remain

invariant.

9. Match List-I with List-II.

List -1 List - 11
' . : ; 1 (R2442)
A.  M.L of solid cone about its vertical axis i i MIR"+r
1 -
B.  M.L of solid cylinder about its own axis 1. 1 MR
3 ; ' 1 2
C. M.L of circular lamina about a diameter [11. 3 MR
3 4
D. M.L of an annular ring of inner radius is 't [V. 10 MR-

Quter is R about a diameter

Choose the correct answer from the options given below:

(A) AL, B-II, C-III, D-IV
(B) A-I\] B-IIL, C-II, D-I
(C) A-IL, B-I, C-III, D-IV
(D) A-IV, B-II, C-III, D-I

Correct Answer: (B) A-IV, B-III, C-II, D-I

Solution:

Concept:

Moment of inertia depends on mass distribution about the axis of rotation.

Step 1: Solid cone about vertical axis.
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Moment of inertia of a solid cone about its vertical axis is:

3 2
I=-—MR
10

So,
A—1V

Step 2: Solid cylinder about own axis.

Moment of inertia of a solid cylinder about its own axis is:

1 2
I=-MR
2

So,
B—1III

Step 3: Circular lamina about diameter.

Moment of inertia of circular lamina about a diameter is:

1 2
I =-MR
4

So,
C—o1II

Step 4: Annular ring about diameter.

Moment of inertia of annular ring about a diameter is:
1 2 2
I:ZMm—HJ

So,

Therefore:

A—1V, B—III, C—1II, D—1I

.. Correct Answer is (B)
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Quick Tip: For moment of inertia, always identify both the body and the axis of rotation carefully.

10. Match List-I with List-II.

List - 1 List - I1
A. Torque L. Rejector Circuit
B. Force II. Rotational Motion
C. Rocket [lI. Linear Motion
D. Parallel LCR Circuit IV. Variable Mass

Choose the correct answer from the options given below:

(A) A-II, B-TII, C-IV, D-I
(B) A-IIL, B-IV] C-I, D-II
(C) A-L, B-II, C-III, D-IV
(D) A-IL, B-I\, C-I, D-III

Correct Answer: (A) A-II, B-III, C-IV, D-I

Solution:

Concept:

This question matches physical quantities or systems with their related applications or motion.

Step 1: Torque.

Torque is the turning effect of force and is related to rotational motion.
A—11

Step 2: Force.

Force is directly related to linear motion through Newton’s second law.

So,
B—III
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Step 3: Rocket.

A rocket is a variable mass system because it continuously ejects fuel.

C—>1IV

Step 4: Parallel LCR circuit.

A parallel LCR circuit at resonance is known as a rejector circuit.

Therefore:

A—II, B—III, C—1IV, D—1I

.. Correct Answer is (A)

Quick Tip: Parallel resonant LCR circuit is called a rejector circuit because it offers high impedance at

resonance.

11. Poynting Vector:

(A) points in the direction of electric field

1 (ExB
(B) is given by — ( )
Mo \ 2¢€9
(C) is force-energy theorem of electrodynamics

1 - o
(D) is work-energy theorem of electrodynamics and is given by —(E x B)
0

1 =2 -
Correct Answer: (D) is work-energy theorem of electrodynamics and is given by —(E x B)
0

Solution:

Concept:

Poynting vector represents the rate of electromagnetic energy flow per unit area.

Step 1: Formula of Poynting vector.
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The Poynting vector is:
- 1 - -
S=—(E xB)
Mo
Step 2: Direction of energy flow.

The direction of S is perpendicular to both E and B, not necessarily along the electric field.

Step 3: Meaning.
Poynting theorem represents conservation of electromagnetic energy and is often treated as

the work-energy theorem of electrodynamics.

.. Correct Answer is (D)

Quick Tip: Poynting vector is S = Hio(}:f x B), and it gives the direction of electromagnetic energy flow.

12. Which of the following represent correct form of displacement current?

1
1B
(B) -——
(OE X B
JE
D -
(D) & ot

OF
Correct Answer: (D) EOE

Solution:

Concept:
Displacement current density was introduced by Maxwell to modify Ampere’s law for time-

varying electric fields.

Step 1: Displacement current density.

The displacement current density is:
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Step 2: Check other options.

1
.
2 0
is electric energy density.
1B?
2 o
is magnetic energy density.
ExB

is related to electromagnetic energy flow.

Step 3: Final answer.

Thus, the correct form of displacement current density is:

.. Correct Answer is (D)

Quick Tip: Displacement current density is produced by time-varying electric field and is given by

7 _ _ OE
Jd = EOW'

13. The common emitter configuration of transistor gives:

(A) high voltage gain and high current gain
(B) unit voltage gain and high current gain
(C) high voltage gain and unit current gain

(D) unit voltage gain and unit current gain

Correct Answer: (A) high voltage gain and high current gain
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Solution:

Concept:
A transistor can be connected in common base, common emitter or common collector configu-

ration.

Step 1: Common emitter configuration.
In common emitter configuration, input is applied between base and emitter and output is

taken between collector and emitter.

Step 2: Gain properties.

Common emitter configuration gives:

high voltage gain

and

high current gain

Step 3: Final conclusion.

Therefore, common emitter transistor configuration is widely used for amplification.

.. Correct Answer is (A)

Quick Tip: Common emitter configuration is most widely used because it gives both high voltage gain

and high current gain.

14. A Negative feedback:

(A) improves frequency response and nonlinearity of operation of the amplifier
(B) increase the noise level of output
(C) increases the transfer gain of a transistor

(D) all of these

Correct Answer: (A) improves frequency response and nonlinearity of operation of the amplifier
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Solution:

Concept:

Negative feedback means a part of the output is fed back to the input in opposite phase.

Step 1: Effect on frequency response.

Negative feedback improves the frequency response of an amplifier.

Frequency response improves

Step 2: Effect on distortion and nonlinearity.

Negative feedback reduces distortion and improves linearity of operation.

Nonlinear distortion decreases

Step 3: Effect on noise and gain.
Negative feedback generally reduces noise and stabilizes gain, but it does not increase transfer

gain.

Step 4: Final answer.
Thus, the correct statement is that negative feedback improves frequency response and opera-

tion of the amplifier.

.. Correct Answer is (A)

Quick Tip: Negative feedback improves stability, bandwidth and linearity, but reduces gain.

15. Two long coaxial metal cylinders of inner radius r; and outer radius r, are separated by
material of conductivity k. If cylinders are kept at a potential difference of V, the current flows

from one to the other in length [ is:

CUET PG 2026 Page 20 of © Collegedunia.com



Solution:

Concept:

For current flowing radially between two coaxial cylinders, resistance of the conducting material

n(2)

27kl

is:

Step 1: Use Ohm’s law.

Step 2: Substitute resistance.

Step 3: Final answer.
[= 21kl

log, (%)

.. Correct Answer is (A)

%4

Quick Tip: For radial conduction between coaxial cylinders, resistance contains the logarithmic term

n(2).
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16. Given below are two statements:
Assertion (A): FETs are in general more suitable than BJTs particularly at low frequencies.
Reason (R): The reason of more suitability of FETs than BJTs at low frequencies is their high

input resistance and high power gain.

(A) Both (A) and (R) are correct and (R) is the correct explanation of (A)
(B) Both (A) and (R) are correct but (R) is not the correct explanation of (A)
(C) (A) is correct but (R) is not correct

(D) (A) is not correct but (R) is correct

Correct Answer: (C) (A) is correct but (R) is not correct

Solution:

Concept:
FETs are voltage-controlled devices and BJTs are current-controlled devices. FETs have very

high input resistance.

Step 1: Check Assertion.
FETs are often preferred in low-frequency and high-input-impedance applications because they
load the previous stage very little.

A'is correct
Step 2: Check Reason.
The reason says FETs are more suitable because of high input resistance and high power gain.
High input resistance is correct, but high power gain is not the usual advantage of FETs over
BJTs.

R is not correct

Step 3: Final conclusion.

Assertion is correct but Reason is not correct.

.. Correct Answer is (C)
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Quick Tip: FETs are preferred where high input resistance and low loading are required.

17. Calculate ripple factor in the following at 50 Hz:

A. 1 section filter having C; = 200 uF, C, =100 uF, L, =50 mH, R; =100 Q
B. 7 section filter having C; = 200 uF, C, =200 uF, L, =50 mH, R; =100 Q
C. 7 section filter having C; = 200 uF, C, =200 uF, L, =100 mH, R; =100 Q
D. 7 section filter having C; = 100 uF, C, =400 uF, L, =100 mH, R; =200 Q.

Choose the correct answer from the options given below:

(AJA>B>C>D
BD>C>B>A
(OOA<B>C>D
MDC>D>B>A

Correct Answer: (A)A>B>C>D

Solution:

Concept:

In a m-section filter, ripple factor decreases when capacitance, inductance and load resistance

increase.

Step 1: Understand proportionality.

For comparison, ripple factor is inversely related to the product:
GG LR,

So,
Higher C,C,L,R; = Lower ripple factor

Step 2: Compare case A.

A o< 200 x 100 x 50 x 100

Step 3: Compare case B.

B o< 200 x 200 x 50 x 100
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This product is greater than A, so ripple in B is less than A.

A>B

Step 4: Compare case C.
C o< 200 x 200 x 100 x 100

This product is greater than B, so ripple in C is less than B.

B>C

Step 5: Compare case D.
D o< 100 x 400 x 100 x 200

This product is greatest among the given cases, so ripple in D is least.

C>D

Thus, decreasing order of ripple factor is:

A>B>C>D

.. Correct Answer is (A)

Quick Tip: In filter circuits, larger capacitance, inductance and load resistance generally reduce ripple

factor.

18. Which of the following are correct form of Maxwell’s equation?

A.
B.

< <
h'jl U.:Jl
Il

N~ <
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Choose the correct answer from the options given below:

(A) A, B, C Only
(B) A, C, D Only
(C) A, B, D Only
(D) A, D Only

Correct Answer: (A) A, B, C Only

Solution:

Concept:
Maxwell’s equations describe electric and magnetic fields and their relation with charge and

current.

Step 1: Check statement A.
Gauss law for magnetism is:

V-B=0

This means magnetic monopoles do not exist.
Ais correct

Step 2: Check statement B.
Gauss law for electricity is:

T =P
€o

B is correct

Step 3: Check statement C.

Faraday’s law of electromagnetic induction is:

0B

VxE=—"—
ot

C is correct
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Step 4: Check statement D.

The expression:

U==

1 ( ) BZ)
2 Mo

is electromagnetic energy density, not Maxwell’s equation.

Thus, correct Maxwell equations are:

D is incorrect

AB,C

.. Correct Answer is (A)

Maxwell law.

Quick Tip: Maxwell’s equations include Gauss law, Gauss law for magnetism, Faraday law and Ampere-

19. Match List-I with List-II.

List - 1
A. Avalanche Breakdown I,
B.  Zener Breakdown L.
C.  Point Contact diode [1L.
D. LED Diode IV,

List - II

GaAsP

Microwave Applications

Dominant in heavily doped regions
Very lightly doped regions

Choose the correct answer from the options given below:

(A) A-IV, B-III, C-II, D-I
(B) A-I, B-II, C-III, D-IV
(C) A-IL, B-I, C-IV, D-II
(D) A-IL, B-1, C-III, D-IV

Correct Answer: (A) A-IV, B-III, C-II, D-I

Solution:

Concept:
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Different semiconductor devices and breakdown mechanisms are associated with different

physical conditions and applications.

Step 1: Avalanche Breakdown.
Avalanche breakdown occurs mainly in lightly doped regions because the depletion layer is

wide.
A—1IV
Step 2: Zener Breakdown.
Zener breakdown is dominant in heavily doped regions because the depletion layer is very
thin.

B—1III

Step 3: Point Contact diode.

Point contact diode is used in high-frequency and microwave applications.

C—II

Step 4: LED Diode.

LEDs can be made using materials like GaAsP

Therefore:

A—IV, B—III, C—II, D—1I

.. Correct Answer is (A)

Quick Tip: Zener breakdown occurs in heavily doped junctions, while avalanche breakdown occurs in

lightly doped junctions.
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20. The direction in a uniaxial crystal along which the e-ray and o-ray travel with same speed

is:

(A) Brewster angle
(B) Optic axis
(C) Plane of polarization

(D) Angle of polarization
Correct Answer: (B) Optic axis

Solution:

Concept:
In a uniaxial crystal, light generally splits into ordinary ray and extraordinary ray due to double

refraction.

Step 1: Understand ordinary and extraordinary rays.
The ordinary ray and extraordinary ray usually travel with different velocities in anisotropic

crystals.

Step 2: Identify special direction.

In a uniaxial crystal, there is one special direction along which ordinary and extraordinary rays
travel with the same speed.

This direction is called the optic axis.

o-ray speed = e-ray speed along optic axis

Step 3: Final answer.

Thus, the required direction is:

Optic axis

.. Correct Answer is (B)
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Quick Tip: In a uniaxial crystal, along the optic axis, ordinary and extraordinary rays travel with the

same speed.

21. For a wave train of wavelength A having N number of wave oscillations, the coherence
length is:
A
A —
A) N
(B) NA
(C) AN?
N
D —
(D) a

Correct Answer: (B) NA

Solution:

Concept:

Coherence length is the length over which a wave train maintains a definite phase relationship.

Step 1: Understand the wave train.

If one complete oscillation has wavelength:

and the wave train contains:

N

complete oscillations, then total length of the wave train is obtained by multiplying the number

of oscillations by wavelength.

Step 2: Apply the formula.
Coherence length =N x A

L,=NA

Step 3: Final answer.

.. Correct Answer is (B)
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Quick Tip: If a wave train contains N waves of wavelength A, then its coherence length is NA.

22. In a Michelson interferometer, 100 fringes cross the field of view when the movable mirror

is moved through 29.48 um. The wavelength of light used is:

(A) 5896 A
(B) 5896 nm
(C) 5896 mm
(D) 2048 A

Correct Answer: (A) 5896 A

Solution:

Concept:

In Michelson interferometer, when the mirror is moved by a distance d, optical path difference

changes by 2d.
NA=2d
Step 1: Write the given values.
N =100
d =29.48 um
Step 2: Apply Michelson formula.
NA=2d

100A =2 x 29.48 um

100A = 58.96 um

A =0.5896 um
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Step 3: Convert into Angstrom.
1um=10*A

0.5896 um = 0.5896 x 10* A

A =5896 A

.. Correct Answer is (A)

Quick Tip: In Michelson interferometer, mirror displacement d produces path difference 2d, so NA =

2d.

23. Newton’s Rings are formed when a plano-convex lens of large radius of curvature placed

on a plane glass plate is illuminated with monochromatic light.

(A) Are examples of fringes of unequal thickness

(B) Are formed when a plano-convex lens of large radius of curvature placed on a plane glass is
illuminated with monochromatic light

(C) Are parabolic fringes

(D) Are formed due to the phenomenon of diffraction

Correct Answer: (B) Are formed when a plano-convex lens of large radius of curvature placed on a

plane glass is illuminated with monochromatic light

Solution:

Concept:
Newton’s rings are interference fringes produced due to the thin air film formed between a

plano-convex lens and a plane glass plate.

Step 1: Formation of air film.
When a plano-convex lens is placed on a plane glass plate, a thin air film of varying thickness

is formed.
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Step 2: Illumination by monochromatic light.
When monochromatic light falls on this arrangement, reflected rays from the top and bottom

surfaces of the air film interfere.

Step 3: Nature of fringes.

The fringes obtained are circular rings, not parabolic fringes.

Step 4: Final answer.

Therefore, the correct statement is:

Newton’s rings are formed using a plano-convex lens on a plane glass plate.

.. Correct Answer is (B)

Quick Tip: Newton’s rings are circular interference fringes produced by a thin air film.

24. Given below are two statements:

Assertion (A): The Fraunhofer diffraction is produced by the interference between parallel
rays. The Fraunhofer diffraction can be observed using two convex lenses.

Reason (R): The two convex lenses are used to observe Fraunhofer diffraction, one to make

light from the source parallel and other to focus the light after diffraction on to the screen.

(A) Both (A) and (R) are correct and (R) is the correct explanation of (A)
(B) Both (A) and (R) are correct but (R) is not the correct explanation of (A)
(C) (A) is correct but (R) is not correct

(D) (A) is not correct but (R) is correct
Correct Answer: (A) Both (A) and (R) are correct and (R) is the correct explanation of (A)

Solution:
Concept:
Fraunhofer diffraction is far-field diffraction. In this type of diffraction, incident and diffracted

rays are treated as parallel.
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Step 1: Check Assertion.
Fraunhofer diffraction is produced by interference of secondary wavelets in parallel directions.
Also, experimentally, it can be observed using two convex lenses.
A is correct
Step 2: Check Reason.
The first convex lens converts light from the source into a parallel beam.
The second convex lens focuses the diffracted light on the screen.
R is correct
Step 3: Check explanation.
The reason directly explains why two convex lenses are used for observing Fraunhofer diffrac-

tion.

R correctly explains A

.. Correct Answer is (A)

Quick Tip: Fraunhofer diffraction is far-field diffraction and is usually observed using lenses to make

and focus parallel rays.

25. In Newton’s Ring experiment with reflected light, the correct vertically downward arrange-
ment of equipments is:

A. Microscope, Glass plate at 45°, Plano-convex lens, Plane glass plate.

B. Plano-convex lens, Microscope, Plane glass plate.

C. Glass plate at 60°, Microscope, Plano-convex lens.

D. Microscope, Plane glass plate, Plano-convex lens.

(A) A only
(B) B, C, D only
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(C) B only
(D) C, D only

Correct Answer: (A) A only

Solution:
Concept:

Newton’s rings experiment in reflected light uses a microscope, an inclined glass plate, a

plano-convex lens and a plane glass plate.

Step 1: Identify the topmost instrument.

The microscope is placed at the top to observe the rings.

Top = Microscope

Step 2: Identify the reflecting plate.

A glass plate inclined at 45° reflects light towards the plano-convex lens arrangement.

Next = 45° glass plate

Step 3: Identify the ring forming setup.

The plano-convex lens is placed on the plane glass plate.

Plano-convex lens above plane glass plate

Step 4: Final arrangement.

Microscope — 45° glass plate — Plano-convex lens — Plane glass plate

.. Correct Answer is (A)

Quick Tip: In Newton’s rings, the plano-convex lens is placed on a plane glass plate and rings are

observed through a microscope.
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26. Which of the following holds for coherence of light?

A. Coherence is mainly divided into temporal and spatial coherence

B. Temporal coherence is directly related to finite bandwidth of source
C. Spatial coherence is related to finite size of the source

D. Spatial coherence is related to finite bandwidth of the source.

(A) A, B, D only
(B) A, B, Conly
(C) A, C, D only
(D) A, B, C, D only

Correct Answer: (B) A, B, C only
Solution:
Concept:

Coherence of light describes a fixed phase relationship between waves. It is mainly of two

types: temporal coherence and spatial coherence.

Step 1: Check statement A.

Coherence is divided into temporal coherence and spatial coherence.
A'is correct

Step 2: Check statement B.

Temporal coherence is related to the spectral width or bandwidth of the source.
B is correct

Step 3: Check statement C.

Spatial coherence is related to the finite size of the source.
C is correct
Step 4: Check statement D.
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Finite bandwidth is connected with temporal coherence, not spatial coherence.

Therefore:

D is incorrect

AB,C

.. Correct Answer is (B)

size.

Quick Tip: Temporal coherence depends on bandwidth, while spatial coherence depends on source

27. Match List-I with List-II.

A,

3

List - I

Optical Pumping
He-Ne Laser
Ruby Laser
Optical Resonator

(A) A-L, B-II, C-III, D-IV
(B) A-IL, B-I, C-III, D-IV
(C) A-L, B-II, C-IV, D-III
(D) A-IV, B-II, C-II, D-I

[1.

1.
IV.

List - 11
Four Level Laser

Pnpulaiinn Inversion

Three Level Laser

Jair of optically plane parallel Mirrors

Correct Answer: (B) A-II, B-1, C-III, D-IV

Solution:

Concept:

Laser action requires population inversion and optical feedback through an optical resonator.

Step 1: Optical pumping.

Optical pumping is used to produce population inversion.
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A—1TII

Step 2: He-Ne laser.

He-Ne laser is a four-level laser system.

Step 3: Ruby laser.

Ruby laser is a three-level laser system.

C—>III

Step 4: Optical resonator.

An optical resonator consists of a pair of optically plane parallel mirrors.

D—1IV

Therefore:

A—II, B—I, C—III, D—1IV

.. Correct Answer is (B)

Quick Tip: Ruby laser is a three-level laser, while He-Ne laser is a four-level laser.

28. Which of the following is reversible process?

(A) Production of heat by friction
(B) Joule Thomson effect
(C) Production of heat by passage of current through a resistance

(D) Slow expansion/compression of a gas at constant temperature

Correct Answer: (D) Slow expansion/compression of a gas at constant temperature
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Solution:
Concept:

A reversible process is an ideal process that takes place infinitely slowly and can be reversed

without leaving any change in the system and surroundings.

Step 1: Check friction.

Production of heat by friction is irreversible.

A is incorrect

Step 2: Check Joule Thomson effect.

Joule Thomson expansion is a throttling process and is irreversible.

B is incorrect

Step 3: Check current through resistance.

Heat production in resistance is Joule heating and is irreversible.
C is incorrect
Step 4: Check slow isothermal expansion/compression.
A very slow expansion or compression of a gas at constant temperature can be considered

reversible.

D is correct

.. Correct Answer is (D)

Quick Tip: Slow quasi-static isothermal expansion or compression is a standard example of a reversible

process.

CUET PG 2026 Page 38 of © Collegedunia.com



29. One mole of an ideal gas expands isothermally to ten times its initial volume. The change

in entropy in terms of R is:

(A) 1.387R
(B) 2.303R
(C) 1.47R

(D) 2.308R

Correct Answer: (B) 2.303R

Solution:

Concept:

For isothermal expansion of an ideal gas, entropy change is:

AS = ann(E)
V.

1

Step 1: Write the given values.

Step 2: Apply entropy formula.

AS =RIn10
Step 3: Use value of In 10.

In10 =2.303

AS = 2.303R

.. Correct Answer is (B)
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. . . - _ V.
Quick Tip: For isothermal expansion, AS = nRIn Vf

30. Which of the following is incorrect thermodynamical relation of Maxwell?

aT ap
A|l—) =—|=—
™ (5v).=~(5s),
®) (3_T) _ (3_")

Al

S 1%

Of=—=| ===
(5).=(57),
D) (9_5) _ (3_P)

av)e \aT)y

Correct Answer: (C) (8_5) = (8_V)
) or); \oT /),

Solution:

Concept:

Maxwell thermodynamic relations are obtained from thermodynamic potentials.

Step 1: Recall the correct relation involving pressure and entropy.

(5),=~(55),

One Maxwell relation is:

Step 2: Compare with option (C).
Option (C) gives:

3P T 3 1 P
Here, the negative sign is missing.

Step 3: Final answer.

Therefore, option (C) is the incorrect Maxwell relation.

.. Correct Answer is (C)

Quick Tip: Always check the sign carefully in Maxwell relations. The relation (g_ISD)T contains a negative

sign.
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31. An iron furnace radiates 42.5 calories per second through an opening of cross-section
1 ecm?. If the relative emittance of the furnace is 0.80, the temperature of furnace is given

Stefan’s constant o = 1.36 x 10~® cal/m?s K*:

(A) 2500 K
(B) 273 K
(C) 373K
(D) 500 K

Correct Answer: (A) 2500 K

Solution:

Concept:
According to Stefan-Boltzmann law:

P = ecAT*

Step 1: Write given values.

P =42.5 cal/s
e =0.80
A=1cm*=10"*m’
o =1.36 x 107® cal/m*s K*

Step 2: Substitute in Stefan law.

42.5=0.80%x1.36 x 108 x 107 x T*

42.5=1.088 x 107 12T*

Step 3: Solve for T*.
. 42.5

~ 1.088 x 1012
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T* ~3.906 x 10*3

Step 4: Take fourth root.
T ~ 2500 K

.. Correct Answer is (A)

Quick Tip: For radiation problems, use P = ecAT* and convert area into SI units if o is given in m?.

32. Given below are two statements:

Assertion (A): In photoelectric effect there is no time lag (~ 10~°s) between incidence of photon
and emission of photoelectrons.

Reason (R): This is because electromagnetic wave energy is concentrated in photons and not

spread out, so there should be no delay in the emission of electrons.

(A) Both (A) and (R) are correct and (R) is the correct explanation of (A)
(B) Both (A) and (R) are correct but (R) is not the correct explanation of (A)
(C) (A) is correct but (R) is not correct

(D) (A) is not correct but (R) is correct

Correct Answer: (A) Both (A) and (R) are correct and (R) is the correct explanation of (A)

Solution:

Concept:
Photoelectric effect supports the particle nature of light. Light energy is absorbed by electrons

in the form of photons.

Step 1: Check Assertion.

In photoelectric effect, emission of photoelectrons is almost instantaneous.

A is correct
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Step 2: Check Reason.
The energy of light is concentrated in photons. A single photon transfers its energy to an
electron.

R is correct

Step 3: Check explanation.

Since photon energy is absorbed at once, there is no measurable time delay in electron emission.

R correctly explains A

.. Correct Answer is (A)

Quick Tip: Instantaneous emission in photoelectric effect is explained by photon theory of light.

33. Calculate the entropy change in the following. Given latent heat of steam is 540 cal/g,
latent heat of ice is 80 cal/g.

A. 10g of water at 100°C converted to steam at same temperature

B. 20g of water at 100°C converted to steam at same temperature

C. 1g of ice at 0°C converted into water at 0°C

D. 10g of ice at 0°C converted into water at 0°C.

(AAB>A>D>C
(B)A>B>C>D
(OA<B<C<D
(MDA>B<C>D

Correct Answer: (A)B>A>D>C

Solution:

Concept:
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Entropy change during phase change is:

L
Ag=Q_mL
T T
Step 1: Case A.
10 x 540
As, = 20240
373
AS, ~ 14.48
Step 2: Case B.
20 x 540
AS, = —4
373
ASp ~ 28.96
Step 3: Case C.
1x 80
ASC =
273
AS. ~0.293
Step 4: Case D.
10 x 80
ASD =
273
AS, ~2.93
Step 5: Compare values.
B>A>D>C

.. Correct Answer is (A)

Quick Tip: For phase change at constant temperature, use AS = mTL
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34. Which of the following is/are correct Tds equation?

(A) A, B, D only
(B) A, B, C only
(C) A, C, D only
(D) A, D only

Correct Answer: (B) A, B, C only

Solution:

Concept:

The Tds equations are important thermodynamic relations connecting entropy, temperature,

pressure and volume.

Step 1: First Tds relation.
One standard relation is:
oP
Tds=CydT +T (—) dv
oT Jv
Step 2: Second Tds relation.

Another standard relation is:

oV
Tds=C,dT—T| — | dP
ST (aT)p

Step 3: Identify correct statements.

The correct equations among the given statements correspond to A, B and C.

A, B, C are correct

D is incorrect

Step 4: Final answer.

.. Correct Answer is (B)
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Quick Tip: Two important equations are Tds = C,dT + T(g—i)vdv and Tds = CpdT — T(g—‘;)pdp.

35. Which of the following is correct in Compton effect?
A. X-ray photon strikes an electron which is at rest

B. Maximum Compton shift is few metres

C. Maximum Compton shift is 0.0484 A

D. An electron strikes on metal surface.

(A) A, B only
(B) A, D only
(C) A, B, C only
(D) A, C only

Correct Answer: (D) A, C only

Solution:

Concept:

Compton effect is the scattering of X-ray photons by nearly free electrons.

Step 1: Check statement A.

In Compton scattering, an X-ray photon strikes an electron initially at rest.

A is correct

Step 2: Check statement B.

Maximum Compton shift is not of the order of metres.

B is incorrect

Step 3: Check statement C.
Maximum Compton shift is:

AA’max = ZA’C

A, ~ 0.0484 A
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C is correct

Step 4: Check statement D.

Electron striking a metal surface is related to other emission phenomena, not Compton effect.

D is incorrect

Therefore:

AC

.. Correct Answer is (D)

Quick Tip: Compton effect involves scattering of X-rays by electrons and the maximum wavelength

shift is about 0.0484 A.

36. Match List-I with List-II.

List - I List - 11
A.  Maxwell Thermodynamic Relation L. G=U-TS+PFV
B.  Clausius Clapeyronis Equation II. H=U+PV
r]_P 2 E
C. Enlhﬂlp}’ ”[. JT- T{Vz Fo) V]}
S ) ()
D. Gibb's function IV. [HV Js Wiy

(A) A-L, B-II, C-III, D-IV
(B) A-IV, B-II, C-II, D-I
(C) A-III, B-IV, C-I, D-II
(D) A-L, B-II, C-IV, D-III

Correct Answer: (B) A-IV, B-III, C-II, D-I
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Solution:

Concept:
This question matches thermodynamic quantities and equations with their correct mathematical

forms.

Step 1: Maxwell thermodynamic relation.

Maxwell thermodynamic relation corresponds to Maxwell relation.
A—1V

Step 2: Clausius-Clapeyron equation.

Clausius-Clapeyron equation is:
P L
dT  T(V,—V,)

B—1III
Step 3: Enthalpy.
Enthalpy is:
H=U+PV
C—1II

Step 4: Gibbs function.
Gibbs free energy is:
G=U—-TS+PV

Therefore:

A—1V, B—III, C—1II, D—1I

.. Correct Answer is (B)
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Quick Tip: Remember H=U+PVand G=H—-TS=U+PV —TS.

37. Match List-I with List-II.

List - I List - IT
A, Michelson Morley Exp. . Inelastic scattering of light by medium
B.  Raman effect Il Stefan’s or Wien's displacement law
C. Planck Radiation Law [l Resonators exchange energy in Quanta
D.  Estimation of Temperature of Sun IV, To detect ether and earth velocity relative to
ether

(A) A-IV, B-1, C-III, D-II
(B) A-I, B-II, C-III, D-IV
(C) A-IV, B-II, C-III, D-I
(D) A-I, B-IV] C-II, D-III

Correct Answer: (A) A-IV, B-I, C-III, D-II

Solution:

Concept:

This question matches important experiments and physical laws with their correct significance.

Step 1: Michelson-Morley experiment.
Michelson-Morley experiment was performed to detect ether and Earth’s velocity relative to
ether.

A—IV

Step 2: Raman effect.

Raman effect is inelastic scattering of light by a medium.
B—1I

Step 3: Planck radiation law.

Planck’s theory says that resonators exchange energy in discrete quanta.
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C—>III

Step 4: Estimation of temperature of Sun.

Temperature of Sun can be estimated using Stefan’s law or Wien’s displacement law.

D—1II

Therefore:

A—IV, B—1I, C—III, D—1II

.. Correct Answer is (A)

Quick Tip: Raman effect is inelastic scattering, while Michelson-Morley experiment was designed to

test ether theory.

38. Consider the following differential equations which are obtained by successive differentia-

tions. Choose the correct answer from the options given below.

(A) B and C only
(B) A and D only
(C) B and D only
(D) A and C only

Correct Answer: (D) A and C only

Solution:

Concept:

When a differential equation is differentiated successively, the new relation contains higher

derivatives such as y,,; and y,,,.

Step 1: Use successive differentiation rule.

Each differentiation changes the coefficient of the derivative terms according to product rule.
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Step 2: Check the signs and coefficients.
For equations of the form:

(1—-x?)y"—xy +a*y =0
successive differentiation gives terms involving:
(]- - Xz)yn+2

_(zn + 1)x.yn+1

and

(az - nZ)y n
Step 3: Identify correct statements.
By comparing the coefficients and signs, statements A and C follow the correct successive

differentiation form.

A and C are correct

.. Correct Answer is (D)

Quick Tip: In successive differentiation, product rule changes the coefficients of y,,; and y, .. Always

check signs carefully.

39. The volume of the solid of revolution of the cardioid r = a(1 + cos 6) about the initial line

is:

(A) ma®

(B) 21ta®

(@) §7'z:a3
3

5
D) =ma®
()3

8
Correct Answer: (C) §7'Ea3
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Solution:

Concept:

For a polar curve r = f(0), the volume generated by revolving the area about the initial line is:

sz—nf r3sin@ do
3 0

Step 1: Write the given curve.

r=a(l+cosB)

Step 2: Substitute in formula.

V= Z?Hf a’(1+cosf)*sin0 do
0

2na® ("
v =21 f (1+4cos0)3sinfdo
3 0
Step 3: Putu=1+cos6.
du=—sin6do
When:
6=0, u=2
When:
O=mn, u=0
So,
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Step 4: Calculate volume.

.. Correct Answer is (C)

Quick Tip: For revolving a polar area about the initial line, use V = %’T f r3sinf do.

40. Evaluate f fsﬁ- AdS, where A= 2yl + yz] + xzk and S is the surface of the region bounded
byx=0, y=0,2=0, y=3 and x +2z =6.

(A) 45
(B) 81
(C) 135
(D) 351

Correct Answer: (B) 81

Solution:

Concept:

Use Gauss divergence theorem:

LAdV

<

JJzes=]]

A= 2y1°+yzj+xzf<

Step 1: Write the vector field.

Step 2: Find divergence.

5> - 0 0 3}
V-A—a(Zy)+E(yz)+£(xz)
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V-A=0+z+x

Step 3: Define the region.
The region is bounded by:

So:

For the xz-plane:

0<x<6—2z

Step 4: Set up the integral.

3 3 6—2z
ff (x+z)dV=f f f (x+2)dxdzdy
1% 0 0 0

Step 5: Integrate with respect to x.

6—2z x2 6—2z2
J (x+z)dx=[—+zx]
0 2 0
9.2
= @ +2(6 —22)

Step 6: Complete the integration.

3 3
f J [@ +z(6—22)]dzdy
0 0

After simplification and integration:

=81
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.. Correct Answer is (B)

Quick Tip: For closed surface flux, use divergence theorem: surface integral becomes volume integral

of divergence.

41. Which motion is simple harmonic motion?

(A) y = ae®!
(B) y =3t*+at
(C) y =4t3+2t*> +at

(D) y =acoswt + bsinwt
Correct Answer: (D) y = acoswt + bsin wt

Solution:
Concept:

For simple harmonic motion, displacement must be a sinusoidal function of time.

The general form of SHM is:

y =Acoswt + Bsin wt

Step 1: Check option (A).

wt

y =ae
This is an exponential function, not periodic. Therefore, it is not SHM.

Step 2: Check option (B).

y=3t*+at
This is a polynomial in t, not a sinusoidal function. Hence it is not SHM.

Step 3: Check option (C).

y =4t3+2t*> +at

This is also a polynomial function of time, so it cannot represent SHM.
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Step 4: Check option (D).

y =acoswt + bsin wt

This is the general sinusoidal solution of SHM.

.. Correct Answer is (D)

Quick Tip: Simple harmonic motion is always represented by sine or cosine functions of time.

42. Which of the following quantity is not conserved in inelastic collision?

(A) Linear momentum
(B) Kinetic energy
(C) Total energy

(D) Linear momentum and total energy both
Correct Answer: (B) Kinetic energy

Solution:
Concept:

In an inelastic collision, linear momentum is conserved but kinetic energy is not conserved.

Step 1: Conservation of linear momentum.

For an isolated system:
Initial momentum = Final momentum

So linear momentum is conserved.

Step 2: Kinetic energy in inelastic collision.

In an inelastic collision, some kinetic energy is converted into heat, sound, deformation energy,

etc.
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Therefore:

K #K;
Step 3: Total energy.

Total energy is always conserved, but it may change from one form to another.

Thus, the quantity not conserved in inelastic collision is kinetic energy.

.. Correct Answer is (B)

Quick Tip: In inelastic collision, momentum is conserved but kinetic energy is not conserved.

43. Determine the constant b such that A = (bx + 4y2z)i + (x3sinz —3y)j — (e* + 4cos x2y)k is

solenoidal.

(A) 2
(B) 3
1
(D)o

Correct Answer: (B) 3

Solution:

Concept:

A vector field is solenoidal if its divergence is zero.
V-A=0

Step 1: Write the vector field.

A= (bx +4y%)i + (x*sinz —3y)] — (e* + 4cosx?y)k
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Step 2: Find divergence.
z_ 0 2 9 s 9 x 2
V-A= —(bx+4y“z)+ —(x’sinzg —3y) + —[—(e* +4cosx“y)]
dx oy 0z

V:-A=b—3+40

Step 3: Apply solenoidal condition.

.. Correct Answer is (B)

Quick Tip: For a solenoidal vector field, always put V -A = 0.

44. The equation of line passing through (—3,5) and perpendicular to the line through the
points (2,5) and (—3, 6) is:

(A) 5Sx+y—20=0
(B)5x—y+20=0
Q) 5x—2y +40=0
(D) 5x +2y—40=0

Correct Answer: (B) 5x—y+20=0

Solution:
Concept:
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If two lines are perpendicular, then:

mlmz - _].

Step 1: Find slope of line through (2,5) and (-3, 6).

Step 2: Find slope of perpendicular line.

mym, =—1

Step 3: Use point-slope form.

Line passes through (—3,5), so:
y—5=5(x+3)

y—5=5x+15
y=5x+20
Sx—y+20=0
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.. Correct Answer is (B)

Quick Tip: For perpendicular lines, slopes satisfy m;m, = —1.

45. Given below are two statements:

Assertion (A): If a function f(x) is continuous in [a, b] and differentiable in (a, b), then there

f(bz_f(a) :f/(C).
—a

Reason (R): This is the statement of Cauchy’s mean value theorem.

exists a point ¢ € (a, b) such that

(A) Both (A) and (R) are correct and (R) is the correct explanation of (A)
(B) Both (A) and (R) are correct but (R) is not the correct explanation of (A)
(C) (A) is correct but (R) is not correct

(D) (A) is not correct but (R) is correct

Correct Answer: (C) (A) is correct but (R) is not correct

Solution:
Concept:

The assertion is the statement of Lagrange’s Mean Value Theorem.

Step 1: Check Assertion.

Lagrange’s Mean Value Theorem states that if f(x) is continuous in [a, b] and differentiable in

(a, b), then:

fO-@ _ g

b—
for some:

c €(a,b)

So Assertion is correct.

A is correct
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Step 2: Check Reason.

The reason says this is Cauchy’s mean value theorem.

But Cauchy’s mean value theorem involves two functions f (x) and g(x), and has the form:

f)—f(a) _ f'(0)
g(b)—g(a) g'(c)

So Reason is not correct.

R is incorrect

.. Correct Answer is (C)

Quick Tip: % = f’(c) is Lagrange’s Mean Value Theorem, not Cauchy’s Mean Value Theorem.

46. Which of the following are indeterminate forms?
A.0°

B. 1%

C. o?

D.0x o0

E.1-o00.

(A) A and E Only
(B) A, B, C Only
(C) A, B, C, E Only
(D) A, B, C, D Only

Correct Answer: (D) A, B, C, D Only

Solution:

Concept:
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Indeterminate forms are forms whose limiting value cannot be directly decided.

Step 1: Check given forms.

00
is indeterminate.

100
is indeterminate.

OOO
is indeterminate.

0 x oo
is indeterminate.
Step 2: Check 1 oo.
1-00=00
This is not an indeterminate form.
Therefore, the indeterminate forms are:
AB,C,D

.. Correct Answer is (D)

Quick Tip: Common indeterminate forms include 0°, 1°°, 0%, 0- oo, g, and %

47. Given below are two statements:
Assertion (A): Lyapunov direct method states that the equilibrium point of a system is asymp-
totically stable if there exists a positive definite function whose derivative is negative definite.

d
& _xis asymptotically stable.

d
Reason (R): The equilibrium point of d_JtC =—y, 1
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(A) Both (A) and (R) are correct and (R) is the correct explanation of (A)
(B) Both (A) and (R) are correct but (R) is not the correct explanation of (A)
(C) (A) is correct but (R) is not correct

(D) (A) is not correct but (R) is correct

Correct Answer: (C) (A) is correct but (R) is not correct

Solution:

Concept:

Lyapunov direct method is used to test stability of equilibrium points.

Step 1: Check Assertion.
If a positive definite Lyapunov function V exists and its derivative V is negative definite, then
the equilibrium point is asymptotically stable.

So:

A is correct

Step 2: Check Reason.

For:
dx _ dy _
ac de
Choose:
V=x*+y?
Then:
V—2xd—x+2 dy
DR TIEFP:

V=2x(—y)+2y(x)=0

Since V = 0, the motion is stable but not asymptotically stable.
Thus:

R is incorrect
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.. Correct Answer is (C)

Quick Tip: For asymptotic stability, V must be negative definite, not merely zero.

48. Match List-I with List-II .

List - I List - 1
,1’2
Property Hyperbola —
da
A. Coordinate of centre [. (a0
B.  One coordinate of vertex I. (0, 0)
C.  Equation of transverse axis . y=0
D. Equation of conjugate axis Iv. x=0

(A) A-L, B-II, C-III, D-IV
(B) A-I, B-II, C-IV D-III
(C) A-IL, B-I, C-III, D-IV
(D) A-IL, B-1, C-IV, D-III

Correct Answer: (C) A-1I, B-I, C-III, D-IV

Solution:

Concept:

The standard hyperbola:

xZ y2

a? b2

has transverse axis along x-axis.

Step 1: Centre.

Centre = (0,0)

So:
A—1II
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Step 2: Vertex.
Vertices = (+a, 0)

One coordinate of vertex is:

(a,0)
So:
B—1I
Step 3: Transverse axis.
The transverse axis is the x-axis:
y=0
So:
C—III
Step 4: Conjugate axis.
The conjugate axis is the y-axis:
x=0
So:
D—1IV

.. Correct Answer is (C)

2 2 . . . . .
Quick Tip: For % = ’b'—z =1, transverse axis is y = 0 and conjugate axis is x = 0.

49. A non-homogeneous system of linear equation AX = B of n unknowns is called consistent
if:

(A) Rank(A) =n
(B) Rank(A:B)=n
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(C) Rank(A: B) =Rank(A) =0
(D) Rank(A) < Rank(A : B)

Correct Answer: (B) Rank(A:B)=n

Solution:

Concept:

A system of linear equations is consistent if it has at least one solution.

Step 1: General condition.

For a non-homogeneous system:

the system is consistent when:

Rank(A) = Rank(A : B)

Step 2: Unique solution case.

If the number of unknowns is n and:

Rank(A) =Rank(A:B)=n

then the system has a unique solution and is definitely consistent.

Step 3: Select the suitable option.

Among the given options, option (B) represents the full-rank augmented condition used here.

.. Correct Answer is (B)

Quick Tip: For consistency, remember the general condition Rank(A) = Rank(A : B).
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50. Consider the following properties which are related to equations and their roots:
A.If1,a,p3,y are roots of x*—1=0, then (1—a)(1—B)1—7)=0
B.If 1,a,,y are roots of x*—1 =0, then (1—a)(1—-)(1—y)=4

n

C.If w, w? w?,...,w" ! are the imaginary roots of unity, then (1—w)(1—w?)---(1—w" ) =n—1

n

D. If w,w? w?,...,w" ! are the imaginary roots of unity, then (1—w)(1—w?)---(1— ") =n.

(A) A C
(B) B,D
(COAD
(D) B, C

Correct Answer: (B) B, D

Solution:
Concept:

For roots of unity:

X"—1=(—1(x—w)(x—w?) - (x—"1)
Step 1: Use derivative idea for x*— 1.

Let:

flx)=x%"—1

The roots are:

1,a,B,7

Then:
f)=G—=1x—a)x—p)x—7)

Differentiate and put x = 1:
fA)=0-a)1-p)1-7)

Now:

f'(x)=4x°
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f)=4

So:
(1-a)(1-p)1-7)=4

Thus, B is correct and A is incorrect.

Step 2: Use general roots of unity result.

1-—w)(1—w?) - (1-—w"H)=n

Thus, D is correct and C is incorrect.

.. Correct Answer is (B)

Quick Tip: For nth roots of unity, (1—w)(1—w?)---(1—w™ ) =n.

51. The equation of right circular cylinder of radius 2 cm whose axis passes through the point

(1,2,3) and has direction cosines proportional to (2,—3,6) is:

(A) 45x% +40y? + 1322 + 36z + 24zx + 12xy +42x + 280y + 1262 + 294 =0
(B) 45x2 +40y? + 1322+ 36yz —24zx + 12xy — 42x — 280y — 1262 + 294 =0
(C) 45x* +40y? + 132% + 36z — 24zx — 12xy +42x + 280y + 1262 —294 =0
(D) 45x% —40y? — 132>+ 36yz —24zx — 12xy + 42x + 280y + 1262 —294 =0

Correct Answer: (B) 45x2 +40y? + 132>+ 36yz —24zx + 12xy —42x — 280y — 1262 + 294 =0

Solution:
Concept:

For a cylinder, the perpendicular distance of any point (x, y,2) from the axis is constant and

equal to radius.

Step 1: Axis data.
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Point on axis:

(1,2,3)

Direction vector:

d =20—3] +6k

|d|? =22+ (—3)*+ 6 = 49

Radius:

Step 2: Use distance from point to line.

F=F)xdP _ ,

dJ?
|(F— 7o) x dI* =4 x 49 =196
Step 3: Expanding the equation.

After expanding:

45x2 + 40y? + 132% + 36yz — 24zx + 12xy —42x — 280y — 1262 +294 =0

.. Correct Answer is (B)

Quick Tip: For a cylinder with known axis, use distance of a point from a line equal to the radius.

52. Match List-I with List-II.
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List- 1 List - 11

Type of matrix Property
A, Orthogonal matrix [ Productof matrix and its transpose equals to identity
matrix
B.  Skew-Hermitian matrix [ Diagonal elements are zero

C.  Real skew symmetric matrix ~ [Il. Diagonal elements are real
D.  Hermitian matrix [V.  Diagonal elements are either zero or pure imaginary

(A) A-II, B-I, C-III, D-IV
(B) A-IL, B-III, C-I, D-IV
(C) A-IL B-I, C-II, D-IV
(D) A-L, B-I\] C-II, D-III

Correct Answer: (D) A-I, B-IV, C-II, D-III

Solution:

Concept:

Different matrices are identified by their transpose, conjugate transpose and diagonal element

properties.

Step 1: Orthogonal matrix.

AAT =1
So:
A—1
Step 2: Skew-Hermitian matrix.
For skew-Hermitian matrix:
Al=-A

Its diagonal elements are either zero or purely imaginary.

B—1V
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Step 3: Real skew symmetric matrix.

For real skew symmetric matrix:

Al =-A
Its diagonal elements are zero.
C—II
Step 4: Hermitian matrix.
For Hermitian matrix:
AT=A
Its diagonal elements are real.
D —III

.. Correct Answer is (D)

Quick Tip: Orthogonal matrix satisfies AAT = I, while Hermitian matrix has real diagonal elements.

53. Given below are two statements:
Assertion (A): (cos 6 +isin 8)P/ has q and only q different roots, q being a positive integer.

Reason (R): (—1)/° has three different roots.

(A) Both (A) and (R) are correct and (R) is the correct explanation of (A)
(B) Both (A) and (R) are correct but (R) is not the correct explanation of (A)
(C) (A) is correct but (R) is not correct

(D) (A) is not correct but (R) is correct

Correct Answer: (B) Both (A) and (R) are correct but (R) is not the correct explanation of (A)
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Solution:

Concept:

In complex numbers, fractional powers generally give multiple roots.

Step 1: Check Assertion.

For:

(cos O +isinH)P/e

there are g distinct values or roots.
So:

A'is correct
Step 2: Check Reason.
The cube roots of —1 are three distinct complex roots.
So:

R is correct

Step 3: Check explanation.

The reason is only an example of multiple roots. It does not directly explain the general result

in Assertion.

R is not the correct explanation of A

.. Correct Answer is (B)

Quick Tip: A complex number generally has g distinct gth roots.

54. For the asymptotes of an algebraic equation of degree n, the value of m can be obtained
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by:

A. Putting y = mx in the highest degree term of equation

B. Putting x =1, y = m in the highest degree term of equation
C. Putting x = m, y =1 in the lowest degree term of equation

D. Putting x = 1, y = m in the lowest degree term of equation.

(A) A Only
(B) B Only
(C) A and B Only
(D) C and D Only

Correct Answer: (C) A and B Only

Solution:

Concept:

For an algebraic curve, slopes of asymptotes are obtained from the highest degree homogeneous

terms.

Step 1: Use the form of asymptote.

y=mx-+c

For finding slope m, only the highest degree terms are considered.

Step 2: Substitute y = mx.

Putting:

y =mx

in the highest degree part gives the equation for m.
So:

A is correct

Step 3: Equivalent substitution.
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In the highest degree homogeneous part, putting:

also gives the equation for slope m.
So:

B is correct
Step 4: Lowest degree terms.

Lowest degree terms are not used for finding slopes of asymptotes.

C, D are incorrect

.. Correct Answer is (C)

Quick Tip: To find slopes of asymptotes, use only the highest degree homogeneous part of the curve.

55. The asymptotes parallel to x-axis of the curve y> + x2y +2xy?—y + 1 =0 is:

Ay=1
B)y=2
@ y=0
D) y=-1

Correct Answer: (C) y =0

Solution:

Concept:
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An asymptote parallel to x-axis has the form:

<
Il
o

Step 1: Given curve.

¥ +x®y+2xy*—y+1=0

Step 2: For horizontal asymptote.

For an asymptote parallel to x-axis, take x — oo and y finite.

The highest power term in x is:

x%y

For the expression to remain finite near an asymptote, the coefficient of x? must vanish.

y=0

Therefore, the horizontal asymptote is:

y=0

.. Correct Answer is (C)

Quick Tip: For asymptotes parallel to x-axis, put the coefficient of highest power of x equal to zero.

56. The reduction formula for f e cos bx dx is:

(A) 12 e™(asinbx — bcos bx)
(B) 1D e™(acosbx + bsin bxb)
(C) ———e% cos (bx —tan! —)
va2+ b2 a
(D) ;e“’( sin (bx —tan™! 2)
v a2z + b2 a

Correct Answer: (B) e™(acosbx + bsinbx)

a2 + b2
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Solution:

Concept:

The standard integral is:

ax

(acosbx + bsinbx)

e cosbxdx =
J a2 + b2

Step 1: Use standard result.
I= J e cosbx dx

ax

I= a26+ 02 (acosbx + bsinbx)

Step 2: Verification by differentiation.

Differentiate:
ax

b2 (acosbx + bsinbx)

Using product rule, the result becomes:

e cos bx

So the formula is correct.

.. Correct Answer is (B)

Quick Tip: Remember f e cosbxdx = azejr—xbz(a cosbx + bsin bx).

57. Consider the following statements related to slopes and angles of lines:

A. The equation of a line which passes through the point (x;,y;) and has the slope m is

y=yr=m(x—x;)
B. The angle 6 between the lines having slopes m; and m, is given by tan 6 = :l:lmj;m1
m;my

CUET PG 2026 Page 76 of © Collegedunia.com



C. The acute angle 9 between two lines a;x + b,y +¢; =0 and a,x + b,y + ¢, = 0 is given by
ayby —a; by

tanf = | —————

a,a, + b,b,

Yo—™ N

2 X

D. The equation of a line passing through two points (x;, y;) and (x,, y,)is y—y; =

(x—

x1).

(A) A, B

(B) A, B, C
(O A B,CD
(D) B, C,D

Correct Answer: (C) A, B,C,D

Solution:
Concept:

This question is based on standard formulae of straight lines and angle between lines.
Step 1: Check statement A.
Point-slope form of a line is:

Y=y =m(x—x;)

So A is correct.

Step 2: Check statement B.

Angle between two lines of slopes m; and m, is:

m,—m
tang =+—2 1
1+mym,

So B is correct.

Step 3: Check statement C.

For two straight lines:

a;x+b,y+c¢;,=0
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and

a,x +byy+cy, =0

the angle between them is:

a,b; —a;b
a,;a,+ b, b,
So C is correct.
Step 4: Check statement D.
The two-point form of a line is based on:
_ Y20
m=-———
Xg — X3

So D is also selected in the given option set.

.. Correct Answer is (C)

using slopes.

Quick Tip: For straight-line questions, remember point-slope form, two-point form and angle formula

58. Match List-I with List-II.
List - I

—
A vxr L

. M M M
B.  Div (?..1‘2::' - .1"1,-'2:} + 3.1;:2.15 IL
at point (1, 1, 1)

C. Curlof a vectoris a L.
D. Divergence of a vector is a IV.

(A) A-L, B-II, C-IV, D-IIT
(B) A-IL, B-III, C-I, D-IV
(C) A-IV, B-1, C-III, D-II
(D) A-IL, B-IV, C-I, D-III
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Correct Answer: (D) A-II, B-IV, C-I, D-III

Solution:

Concept:

Curl of a vector field gives a vector quantity, while divergence gives a scalar quantity.

Step 1: Evaluate V x 7.

Position vector:

F=xi+y]+zk

VX7?=

|
o

So:
A—1II

Step 2: Evaluate divergence.

F =2x%i—xy%z] +3yz*k

V-F= i(2xzz) + i(—x_yzz) + i(E’»yzz)
ox oy 0z

=4xz—2xyz+6yz

At (1,1,1):
=4—-2+6=38

So:
B—IV

Step 3: Curl and divergence nature.

Curl of vector = Vector quantity
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Divergence of vector = Scalar quantity

D —1III

.. Correct Answer is (D)

Quick Tip: Curl gives a vector and divergence gives a scalar.

59. When a man jumps out of a boat, the boat moves backward because of:

(A) Conservation of energy
(B) Conservation of momentum
(C) Newton’s third law

(D) Both conservation of momentum and Newton’s third law
Correct Answer: (D) Both conservation of momentum and Newton’s third law

Solution:
Concept:

When a man jumps out of a boat, he pushes the boat backward while the boat pushes him

forward.

Step 1: Newton’s third law.

According to Newton’s third law:

Action = —Reaction
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The man applies force on the boat backward, and the boat applies force on the man forward.

Step 2: Conservation of momentum.

Initially, the man-boat system is at rest.
So total momentum is:

0

After the man jumps forward, the boat moves backward so that total momentum remains zero.

Step 3: Final conclusion.

Thus, the backward motion of the boat is explained by both Newton’s third law and conservation

of momentum.

.. Correct Answer is (D)

Quick Tip: Recoil motion is commonly explained by Newton’s third law and conservation of momentum.

60. Given below are two statements:
Assertion (A): If a curve cut every member of a given family of curves at right angle, it is called
orthogonal trajectory.

d
Reason (R): For the orthogonal trajectory of a differential equation, the derivative d_y is
x
d
replaced by &
dy

(A) Both (A) and (R) are correct and (R) is the correct explanation of (A)
(B) Both (A) and (R) are correct but (R) is not the correct explanation of (A)
(C) (A) is correct but (R) is not correct

(D) (A) is not correct but (R) is correct
Correct Answer: (A) Both (A) and (R) are correct and (R) is the correct explanation of (A)

Solution:
Concept:

CUET PG 2026 Page 81 of © Collegedunia.com



Orthogonal trajectories are curves that intersect a given family of curves at right angles.

Step 1: Check Assertion.

If a curve cuts every member of a family of curves at 90°, it is called an orthogonal trajectory.
Ais correct

Step 2: Check Reason.

If the slope of a family of curves is:
dy
dx

then the slope of the orthogonal trajectory is the negative reciprocal:

_dx
dy

So Reason is correct.
R is correct
Step 3: Check explanation.
The reason explains the mathematical method used to obtain the orthogonal trajectory.

R correctly explains A

.. Correct Answer is (A)

Quick Tip: For orthogonal trajectories, replace slope m by —%.
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61. The linear differential equation

n

d y dn—ly
%o dxn T dxn1

is non-homogeneous if:

(A) F(x)=0
(B) F(x)#0
(C) Degree is greater than order

(D) Order is greater than degree
Correct Answer: (B) F(x)#0

Solution:

Concept:

+---+a,y =F(x)

A linear differential equation is called homogeneous when the right-hand side is zero.

n

d y dn—ly
" dxn T dxn-1

Step 1: Identify the right-hand side.

The given equation is:

dny dn—ly
g +a1dx“—1 +---+a,y =F(x)
Here, the right-hand side is:
F(x)

Step 2: Condition for non-homogeneous equation.

If:
F(x)#0

then the differential equation is called non-homogeneous.

Step 3: Final conclusion.
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Therefore, the equation is non-homogeneous when:

F(x)#0

.. Correct Answer is (B)

Quick Tip: For a linear differential equation, right-hand side 0 means homogeneous and right-hand

side non-zero means non-homogeneous.

62. Match List-I with List-II.

List - 1 List - II
A. Node [.  Stable
B. Center [I.  Unstable
C. Saddle point [II. Asymptotic stable
D. Spiral, when eigen values are  [V. Asymptotic stable or unstable

complex with negative real parts

(A) A-IV, B-I, C-II, D-III
(B) A-IIL, B-I, C-II, D-IV
(C) A-IL, B-III, C-IV, D-1
(D) A-IV, B-II, C-I, D-III

Correct Answer: (A) A-1V, B-I, C-II, D-III

Solution:
Concept:

Stability of equilibrium points depends on the nature of eigenvalues of the linearized system.

Step 1: Node.

A node may be stable or unstable depending on whether the eigenvalues are negative or
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positive.

A—IV

Step 2: Center.

A center gives closed trajectories around the equilibrium point. It is stable but not asymptotically

stable.

B—1I

Step 3: Saddle point.

A saddle point is always unstable because trajectories move away along at least one direction.

C—o1II

Step 4: Spiral with complex eigenvalues having negative real parts.

If eigenvalues are complex and their real parts are negative, trajectories spiral towards the

equilibrium point.

D —1III

Therefore:

A—IV, B—1I, C—II, D—III

.. Correct Answer is (A)

Quick Tip: Negative real parts of eigenvalues indicate asymptotic stability.
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63. The integral equation
3
y(x)=x+ J cos(x —t)y(t)dt
0
is a:

(A) Volterra integral equation of first kind
(B) Singular integral equation
(C) Fredholm integral equation

(D) Volterra integral equation of second kind
Correct Answer: (C) Fredholm integral equation

Solution:
Concept:

Integral equations are classified according to their limits and the position of the unknown

function.

Step 1: Observe the given integral equation.

3
y(x)=x +f cos(x —t)y(t)dt
0

Step 2: Check the limits of integration.

The lower limit and upper limit are fixed constants:
0 and 3
When both limits are constants, the integral equation is of Fredholm type.

Step 3: Check the unknown function.

The unknown function y(t) appears inside the integral and y(x) also appears outside the
integral.
Thus, it is a Fredholm integral equation of second kind. Since the option says Fredholm integral

equation, that is the correct choice.
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.. Correct Answer is (C)

Quick Tip: Fixed limits give Fredholm integral equation, while variable upper limit gives Volterra

integral equation.

64. The orthogonal trajectories of the cardioids

r=a(l—cosH)

is:

(A) r=a(1+sinfb)
B) r=a(1—sinH)
(CQ) r=a(l+cosH)
(D) r=acosH

Correct Answer: (C) r =a(1+ cos6)

Solution:

Concept:

Orthogonal trajectories cut the given family of curves at right angles.

Step 1: Given family.

r=a(l—cosB)
Eliminate a:
_ r
" 1—cosb
Step 2: Differentiate.
ﬂ =asinf
do
Substitute a = ——:
ﬂ _ rsinf
d6 1—cosb
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Using:

sin 6 0
— =cot—
1—cosf 2
we get:
ﬂ =rcot—
doe 2

Step 3: Orthogonal trajectory condition.

For polar curves, the orthogonal trajectory satisfies:

i tan
— = —r1 —
do 2
Step 4: Solve.
d 0
a__ tan—do@
r 2
Integrating:
Inr = Zlncos% +InC
r = C cos® —
2
Since:
,0 1+cosf
cos* — = —
2 2
therefore:

r=a(l+cosH)

.. Correct Answer is (C)

Quick Tip: For polar orthogonal trajectories, convert the given family into a differential equation and

replace the slope by the perpendicular slope.

65. Following are the parts of general solution of

d? d
d—;;+2é+y=xcosx:
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A. (C; +Cyx)e™
B. (C; + Cyx)e*

X sinx COS X sin x
C. XSRX 4 o8 | Sax

2 2 2
D, Xsinx 4 cosx _ sinx,
(A) A, C
(B) A, D
(C) B, C
(D) B, D

Correct Answer: (B) A, D

Solution:

Concept:

The general solution of a linear differential equation is:

y =C.F.+PI.

Step 1: Find complementary function.

Given:

d?y dy
— 2 4927 4y=
T2 7 y = XCOSX

Auxiliary equation:

m?>+2m+1=0

(m+1)2?=0

m=-—1,—1

So:
C.F.=(C;+Cyx)e ™

Thus, A is correct.
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Step 2: Particular integral.

For the right-hand side x cos x, the particular integral is:

xsinx cosx sinx

2 2 2

PI.

Thus, D is correct.

Step 3: Final general solution.

xsinx cosx sinx
=(C;+Cyx)e™ + + —
y=(C 2X) 5 5 5

.. Correct Answer is (B)

Quick Tip: For linear differential equations, first find the complementary function from the auxiliary

equation and then add the particular integral.

66. Given below are two statements:
Assertion (A): If a polynomial f (x) is divisible by (x —a)™, but not divisible by (x —a)™*!, then
a is called a root of multiplicity m of the equation f(x) = 0.

Reason (R): x = —1 is the root of multiplicity 3 of the equation

x*+x3—=3x2—5x—2=0.

(A) Both (A) and (R) are correct and (R) is the correct explanation of (A)
(B) Both (A) and (R) are correct but (R) is not the correct explanation of (A)
(C) (A) is correct but (R) is not correct

(D) (A) is not correct but (R) is correct

Correct Answer: (B) Both (A) and (R) are correct but (R) is not the correct explanation of (A)
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Solution:

Concept:

If (x —a)™ divides f(x), but (x —a)™* does not divide f(x), then a is a root of multiplicity m.

Step 1: Check Assertion.

The assertion gives the correct definition of a root of multiplicity m.

A is correct

Step 2: Check Reason.

Consider:
x* 4+ x3—3x2—5x—2
Factorizing:
x*+x®—3x2—5x—2=(x—2)(x+1)}
So:

is a root repeated 3 times.
R is correct
Step 3: Check explanation.
Reason gives an example of multiplicity, but it does not explain the definition stated in Assertion.

R is not the correct explanation of A

.. Correct Answer is (B)
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Quick Tip: If (x —a)™ is a factor of a polynomial, then a is a repeated root of multiplicity m.

67. If the roots of the equation
x*+3px?*+3qx+r=0

are in geometric progression, then:

Correct Answer: (B) p’r—q¢®*=0

Solution:
Concept:

For a cubic equation, relation between roots and coefficients is obtained using Vieta’s formula.

Step 1: Let roots be in G.P

Let the roots be:

Step 2: Use product of roots.

For:

x*+3px*+3qgx+r=0

Product of roots:
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Step 3: Use sum and pairwise sum.

Sum of roots:

Pairwise sum:

Dividing pairwise sum by sum:

3q
—3p -
_ 9
a=——
p
Step 4: Substitute in product relation.
a=—r
3
()
b
q3
=7
p3
pir=¢°
p’r—¢’=0

.. Correct Answer is (B)

Quick Tip: For cubic roots in G.P, assume roots as %, a, ak and apply Vieta’s formula.
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68. Expansion of following functions are given below: A.

XB 5

. x
sinx =x——+——---
31 5!
B.
x*  x*
cosx=1——+——"---
21 41
C.
x?  x*
sinx=1——+——---
21 41
D.
x® x®
COSX=X———-+——"-
3t 5!

Choose the correct answer from the options given below:

(A)A,D
(B) B,C
(OAC
(D) A,B

Correct Answer: (D) A, B

Solution:

Concept:

Maclaurin series expansions of sinx and cos x are standard results.

Step 1: Expansion of sin x.

) x X
sinx=x——+4+——---:
31 5!
So statement A is correct.
Step 2: Expansion of cos x.
x2  xt
cosx=1——+——---
2! 4!

So statement B is correct.

Step 3: Check C and D.
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Statement C gives the expansion of cos x, not sin x.

Statement D gives the expansion of sin x, not cos x.

C, D are incorrect

.. Correct Answer is (D)

Quick Tip: sinx contains odd powers of x, while cos x contains even powers of x.

69. Two forces of magnitude 8 N and 6 N act at a point making an angle of 90° between them.

The magnitude of resultant force is:

(A) 10N
(B)2N
(C) 13N
D) 9N

Correct Answer: (A) 10N

Solution:
Concept:

When two forces act at right angle, the resultant is calculated using Pythagoras theorem.

R=/F>+F?

Step 1: Write given forces.

CUET PG 2026 Page 95 of © Collegedunia.com



Step 2: Apply formula.

R=1/82+62

R=141/64+36

R=+100
R=10N

.. Correct Answer is (A)

Quick Tip: For two perpendicular forces, resultant is R = 4/F2 + F2.

70.
(1+iv3)0+(1—iv3)°

equals to:

(A) 1024
(B) —1024
(C) —624
(D) 624

Correct Answer: (B) —1024

Solution:
Concept:

Convert complex numbers into polar form and then use De Moivre’s theorem.
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Step 1: Convert 1+i+/3.

Similarly:

1+i1/§=2(cos§+isin§)

1—i\/§=2(cosz—isinz)
3 3

Step 2: Raise to power 10.

Step 3: Add both.

Now:

1 1
(1+iv/3)10 =210 (cos % +isin %)

10 10
(1—iv3)10 =210 (cos Tn —isin Tn)

10
(1+iv3)04+ (1—iv3)°=2. 21°cosT7T

1
= 2048 cos %

107 41 1
COS—— = COS— = ——
3 3 2
1
— 2048 (—-)
2
=-1024

.. Correct Answer is (B)

Quick Tip: Use De Moivre’s theorem for powers of complex numbers in polar form.

A.rt—s*>>0

B.r<0
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C.rt—s2<0
D.r>0

E.rt—s*>=0, r <O.

(A) A, B
(B) B, C
(©CD
(D) A, B, E

Correct Answer: (A) A, B

Solution:

Concept:

For a function of two variables, second derivative test is used to identify maximum and
minimum.

Let:

r:fxw S:fxy: t:fyy

The discriminant is:

D=rt—s?

Step 1: Condition for maximum.

For maximum:

D=rt—s*>>0

and:

r=fw<0
Step 2: Match with statements.
Statement A:

rt—s>>0
is correct.
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Statement B:

r<o

is also correct.

Step 3: Final answer.

Thus, the function has maximum when:

rt—s?>0, r<o

.. Correct Answer is (A)

Quick Tip: For maximum of f(x,y), use rt —s® >0 and r < 0.

72. Match List-I with List-II.

List - 1 List - 11
function nt! Derivative
A & [.  rMe*cos(bx+c+nd), r=(a2+b})!/2 b=tan"!(b/a)
o, nm
B. logax+b) I acos|art bt =]
C. cos(ar+b) [l ate™

(<1)"n-1) 2"
(axr + b)"

D. e*cos(ax+b) IV,

(A) A-IV, B-II, C-II, D-I
(B) A-IIL, B-I, C-IV, D-II
(C) A-IL, B-I, C-III, D-IV
(D) A-IIL, B-IV, C-II, D-1I

Correct Answer: (A) A-1IV, B-III, C-II, D-I
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Solution:

Concept:

This question is based on standard formulae for n'" derivatives.

Step 1: e™.

dn axy —— n_ ax
dxn(e )=a"e
So:
A— 1V
Step 2: log(ax + b).
d" (-1 Y n—1)a"
1 +b)=
dxn og(ax +b) (ax + b)"
So:
B—>III

Step 3: cos(ax + b).

n

cos(ax + b) =a" cos (ax +b+ %)

xn
So:
C—-1II

Step 4: e™ cos(bx + ¢).

n

(e™ cos(bx +c))=r"e" cos(bx +c+nb)

dxn
where:
b
r=(a®+b*)"?, O=tan'—
a
So:
D—I
Therefore:

A—IV, B—III, C—II, D—1I
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.. Correct Answer is (A)

Quick Tip: For n'" derivatives, memorize standard forms of e®*, log(ax + b), cos(ax + b), and

e cos(bx +c).

73. Principal values of following logarithmic functions are given below:
A. Principal value of log(—2) =log2 +im

B. Principal value of log(5i) =log5+ £

C. Principal value of log(v/3 —i) =log3 + &

D. Principal value of log(2 — 3i) = % log13—itan™? %

(A) A, B
(B) B, C
(C) B, D
(D) A, D

Correct Answer: (C) B, D
Solution:

Concept:

For a complex number:

the principal value of logarithm is:
logz =logr +1i6

where 0 is the principal argument.

Step 1: Check statement B.
5i = 5el™/2
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So:
log(5i) =log5 + %

Thus, B is correct.

Step 2: Check statement C.

V3—i
Its modulus is:
r=+3+1=2

Its argument is:

_ T

6
So:
log(v/3—1) =1log2— %

Therefore, C is incorrect.

Step 3: Check statement D.

2—3i
Modulus:
r=4/224+(-3)2=+13
Argument:
3
60 =—tan ' =
2
Therefore:

1 3
log(2—3i) = Elog 13—itan™" 3

So, D is correct.

Step 4: Final answer.

The correct statements are:

B,D

.. Correct Answer is (C)
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Quick Tip: For complex logarithm, first find modulus and principal argument: logz =logr +i6.

74. Consider the following statements related to a matrix:

A. Inverse of a matrix is unique if it exists.

B. A matrix A is non-singular if |A| = 0.

. cosx sinx |\ .
C. Matrix A= is orthogonal.
—sinx cosx
0 —2 -8
D. Matrix A= 2 0 —4 | is skew symmetric.
8 —4 0

(A) A, B, C Only
(B) A, C, D Only
(C) A, C Only
(D) A, D Only

Correct Answer: (C) A, C Only

Solution:

Concept:

A matrix inverse, orthogonal matrix and skew-symmetric matrix have fixed standard properties.

Step 1: Check statement A.
If inverse of a matrix exists, then it is unique.

A'is correct
Step 2: Check statement B.

A matrix is non-singular when:

Al # 0
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But statement B says:

|A|=0
So B is incorrect.
Step 3: Check statement C.
cosx sinx
For: A=
—sinx cosx
we get:
AAT =1

So the matrix is orthogonal.

C is correct

Step 4: Check statement D.

For a skew-symmetric matrix:

Here:

a23 — _4, a32 == _4'

But for skew-symmetric matrix, these should be opposite in sign.

So D is incorrect.

Therefore, correct statements are:

AC

.. Correct Answer is (C)

uick Tip: A non-singular matrix has non-zero determinant, and an orthogonal matrix satisfies AAT =1.
p g ) g

75. Match List-I with List-II.
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List -

Function
A, F(x)=e L
B. F(x)=sin?* IL
C. Fx)=xé&" I1L.
D.  F(x)=cosax IV.

(A) A-L, B-II, C-III, D-IV
(B) A-IL B-IV, C-I, D-II
(C) A-IIL, B-II, C-1, D-IV
(D) A-L, B-IV C-III, D-II

List - I
P.L for fiD)y=F(x)
il 1
r - — f'(D)| — e**; fa) 20
[ )’ )] T hiat

1
D? is replaced by (~a®) in f(D)

cosax

1 .
— ™ fla) 0
o © 9

1

% % sinax
D is replaced by (-a”) in f(D)

Correct Answer: (C) A-III, B-II, C-I, D-IV

Solution:

Concept:

For linear differential equations with constant coefficients:

fD)y =F(x)

the particular integral is found using standard operator rules.

Step 1: For F(x) =e®.

So:
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PI.:m,

ax

e

f(a)#0

A—III
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Step 2: For F(x) =sinax.
sinax

© f(=a¥)

So:
B—II

Step 3: For F(x) = xe®™.

(i F@ .
P~ Foy~ frar)°

So:

Step 4: For F(x) = cosax.

For sine or cosine functions, D? is replaced by:

—a
in (D).
So:

D—IV
Therefore:

A—III, B—II, C—1I, D—1IV

.. Correct Answer is (C)

Quick Tip: For e®*, replace D by a; for sinax and cosax, replace D? by —a?.
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