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General Instructions

(i) Duration: The total duration of the examination is 3 hours (180 minutes).
(ii) Total Marks: The complete paper carries a maximum of 300 marks.
(iii) Structure: The paper has 3 part and each consists of two sections:

* Section A: 20 Multiple Choice Questions (MCQs).

* Section B: 5 Numerical Value Type Questions.
(iv) Compulsory Questions: All 25 questions are compulsory.
(v) Each question has four options. Only one option is correct.
(vi) Right Answer: +4 marks.
(vii) Incorrect Answer: —1 mark (Negative marking).

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

Physics

1. As shown in the figure, for a biconvex lens the focal length is f and both radii of curvature

are R. Find the value of f /R (u=1.4):



u=1.4

(1) 1.25
(2) 1.5
(3) 2
(4) 2.5

2. Two setups of polarizers are used to polarize natural light as shown. Find the value of the

ratio of intensities I, /I,. The angle of axes is shown in the figure from a fixed axis.

30° 9()°

30°  60° 90

(1) 4/9
(2) 3/4
(3) 3/2
4 1/2

3. The figure shows a pipe with cross-section area 10 cm?. Water flows from one end with
velocity 20 cm/s. The other end of the pipe is closed and consists of 10 holes each of area 30

mm?. Find the velocity of water coming out from each hole:
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V =20cm/s

¥ 1 10 holes
A;=10cm”
(1) 66 cm/s
(2) 0.66 cm/s
(3) 6.6 cm/s
(4) 66 mm/s

4. Assertion (A): Free charge cannot exist inside a conductor.
Reason (R): If a free charge is kept between the plates of a capacitor, then it will experience

force and it will drift.

(1) A & R both correct and R explains A.

(2) A & R both correct and R does not explain A.
(3) A is true but R is false.

(4) A is false but R is true

5. Material of u, = 400 is present inside a solenoid where the magnetic field is found to be 1 T.

If the magnetic intensity here is a x 10> SI units, find a (u, =47 x 1077 SI units):

(1) 1/(4m)
(2) 1/(16m)
(3) 1/(2m)
D 1/n

6. In a YDSE experiment, a sheet of thickness t and y = 1.56 is introduced at a slit. The central
maxima shifts to the position of the 7" maxima. The wavelength of light is 480 nm. If t = x um,

find the value of x:
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7. Statement-1: Two gases H2 and O2 are having same average kinetic energy, then they have
same temperature.

Statement-2: H2 and O2 will have same v,,,, at same temperature.

(1) Statement-1 & Statement-2 both are correct and Statement-2 is correct explanation of Statement-
1.

(2) Both Statement-1 & Statement-2 correct but Statement-2 is not correct explanation of Statement-
1.

(3) Statement-1 true and Statement-2 is false.

(4) Both are false.

8. A solenoid of radius 2 cm and with 125 turns is kept in a uniform magnetic field of 0.4
T carries a current of 1A. The axis of the solenoid makes an angle of 30° with the field. The

torque acting on the solenoid will be:

(1) 7 x 107% N-m
(2) 7% 1072 N-m
(3) 2t x 107 N-m
(4) 2t x 1072 N-m

9. A force F = (51 + 2j) N is acting for 2 sec on an object of mass 0.1 kg, which is initially at

rest at the origin. Find the final position:

(1) 507 +20j
(2) 100i + 20
(3) 501 + 40j
(4) 1001 + 40

10. A Zener diode has a voltage rating of 10 volts and the maximum power drop across the
Zener diode is 0.5 watt. What resistance (in Ohm) should be connected in series with the

Zener diode so that it can be operated safely by a battery of 25 volts?
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(1) 300 ©2
(2) 200 ©2
(3)30 Q2
(4) 20 Q2

11. Point P is at r = 5 cm distance from the centers of two bar magnets, each of magnetic
moment 3+/5A-m?. Find the magnetic field at P (assuming magnets are placed such that P is

on their axial/equatorial lines):

(1) 1.5mT
(2) 2.5 mT
(3) 12mT
(4) 4.5 mT

12. Assertion: For a diode in reverse bias, current is independent of applied voltage before
breakdown and it increases drastically just after breakdown.

Reason: Before breakdown only majority charge carriers flow.

(1) A & R both correct and R explains A.

(2) A & R both correct and R does not explain A.
(3) A is true but R is false.

(4) A is false but R is true

13. Electron and proton are accelerated with the same potential to achieve de-Broglie wave-

lengths of A, and A,. Given m, = 1849 m,, find the ratio A, /A,:

(1) 37
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(2) 43
(3) 1/41
(4) 1/48

14. The figure shows a disc of mass m and radius R hinged at point ’A’ on its periphery and

free to oscillate about the axis. Find the time period for small oscillations of the disc:

m.R

(D 27/ 32
R
5R
R

15. A particle is projected from the ground whose x, y-coordinates vary with time according
to the equations x = 24t and y = 43.6t — 4.9t2. Find the initial angle O made by the velocity

vector vV with the x-axis:

(1) cot™1(1.82)
(2) tan~1(1.82)
(3) tan"1(2.82)
(4) tan"(3.4)

16. At what height does gravitational acceleration become 1/9th of gravity at the surface of a

planet, if the radius of the planet is R?

(1) 4R/3
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(2) 2R
(3) 24/2R
(4) 24/3R

17. Two cars A & B are moving on a road with speed 100 km/hr and 80 km/hr. A stone is
thrown from car B with speed V km/hr relative to it. Stone hits the car A with speed 5 m/s
with respect to car A (ignore gravity). The value of V is: [All given velocities are in the same

direction]

(1) 40 km/hr
(2) 38 km/hr
(3) 38 m/s
(4) 40 m/s

18. A toy gun fires bullets in every possible direction. It is found that the bullet lands at a

maximum horizontal distance of 6.4 m from the gun. Find the speed of projection (g = 10m/s*):

19. A rod of length L is heated from temperature T; to T,. Let T, — T; = AT and the expansion
of the rod be AL,. The rod is further heated from T, to T; such that T; + T; = 2T,. Find the

expansion of the rod AL,:

(1) AL, = AL,(1+ aAT)
(2) AL, = AL,(1+2aAT)
(3) AL, = AL,(1+ a?AT?)
(4) AL, = AL,(1+2a%AT?)

20. B = B, sin(wt — kx)J is the magnetic field of an EM wave. Then its electric field is:

(1) —E,sin(wt — kx)l%
(2) +E,sin(wt —kx)i
(3) —E,sin(wt — kx)f
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(4) +E, sin(wt — kx)k

21. Why do only a few a-particles rebound from the gold nucleus in Rutherford’s experiment?
S1: Size of gold nucleus is very small compared to the gold atom.

S$2: Impact parameter of a-particles is very small.

$3: Nuclear charge of He?" particles is very small compared to gold.

S$4: Very few a-particles undergo head-on collision.

Then correct statements are:

(1) S1 and S2
(2) S1, S2 and S3
(3) S1, S2 and S4
(4) S1 and S3

22. Two rods and two blocks are connected as shown in the figure. Find out the ratio of
extension in the rods (Assuming standard configuration where upper rod supports both blocks

and lower rod supports one):

LEEEET A

Y, LA

ITl

2Y,£ /2, A

2m

(1) 6:
(2 2:
3 3:
D 4:

Gt
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23. Match the given quantities according to their dimensions:

(A) ¢ (Work function) (P) T

(B) h (Planck's constant) (Q)MLT A’
(C) Vs (Stopping potential) | (R) ML"T™
(D) f (frequency) (S)ML-T -

(1) A-R, B-S, C-Q, D-P
(2) A-S, B-R, C-B D-Q
(3) A-S, B-R, C-Q, D-P
(4) A-B B-Q, C-R, D-S

24. A dipole is kept in an electric field E, = E,i. It oscillates with frequency f,. A new electric

field E, = 2E0j + 2EOIA< is superimposed. The dipole now oscillates in the direction of E,,, with

net

frequency f,. Find the percentage change in frequency:

(1) 100%
(2) 200%
(3) 50%
(4) 73%

25. For the given capacitor circuit, find out the equivalent capacitance between A and B:

% ’llulF 1I|,1IF ’]IuIF @
| | |1 I
I
I
2uF
(1) 4 uF
(2) 2 uF
(3) 1 uF
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(4) 0.5 uF
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