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Paper-1

Only one option is correct.

1.

(a)

(c)

If speed V, acceleration A and force F are considered as fundamental units, the dimension of Young’s modulus

will be [Application of Dimension]

(@) [V 47F] (b) [V A F?]

(c) [V2AF] (d) [V 4 F]

A vernier callipers has 1 mm marks on the main scale. It has 20 equal divisions on the vernier scale which match
with 16 main scale divisions. For this vernier callipers, the least count is [Vernier callipers]

(a) 0.02 mm (b) 0.05 mm (c) 0.1 mm (d) 0.2 mm

The circular scale of a screw gauge has 50 divisions and pitch of 0.5 mm. Find the diameter of sphere. Main scale

reading is 2. [Screw Gauge]

(a) 1.2 mm (b) 1.25 mm (c) 2.20 mm (d) 2.25 mm
Two particles are projected from the same point with the same speed u such that they have the same range R,
but different maximum heights h; and h,. Which of the following is correct? [Projectile motion]

(a) R?= 4hyh, (b) R*= 16h;h, (c) R*=2h;h, (d) R*= h;h,

Two stones are thrown up simultaneously from the edge of a cliff 240 m high with initial speed of 10 m/s and
40 m/s respectively. Which of the following graph best represents the time variation of relative position of the
second stone with respect to the first ? (Assume stones do not rebound after hitting the ground and neglect air

resistance, take g =10 m/ sz)

(The figures are schematic and not drawn to scale) [Ralative motion]
A
¥ —yp) m

(d)
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6. A string of negligible mass going over a clamped pulley of mass m supports a block of mass M as shown
in the figure. The force on the pulley by the clamp is given by: [application of Laws of Motion]

(a) V2Mg (b) V2mg
(c) gy(M +m) +m? (d) g(M+m)’ +M*

7. The minimum force required to start pushing a body up rough (frictional coefficient p) inclined plane is F; while
the minimum force needed to prevent it from sliding down is F,. If the inclined plane makes an angle 6 from the
horizontal such that tan 6 = 2 then the ratio F;/F,is [Friction on Inclined Plane]
(@)1 (b) 2 (c)3 (d) 4

8. A flexible chain of weight W hangs between two fixed points A and B at the same level. The inclination of the

chain with the horizontal at the two points of support is 6. What is the tension of the chain at the end point.
[application of Laws of Motion]

(a) Zcosec 0 (b) " tan 6
2 2
w
(c) Wcos 6 (d) 5 cot O
9. A conical pendulum of length / makes an angle 0 w.r.t. Z-axis and moves in a circle in the XY plane.The radius of

the circle is r and its centre is vertically below O. The speed of the pendulum, in its circular path, will be :

[Circular Motion]

(a) y/rgtand (b) 24/rgtand
(c) y2rgtan@ (d) y/3rgtand
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10.

11.

12.

13.

14.

A long horizontal rod has a bead which can slide along its length and is initially placed at a distance L from one
end A of the rod. The rod is set in angular motion about A with a constant angular acceleration a. If the
coefficient of friction between the rod and bead is Y, and gravity is neglected, then the time after which the

bead starts slipping is [Circular Motion & Friction Force]

y7, Y7 1 P
a) = b) ,[&— c d) infinitesimal
(a) 7 ( ),/ - (c) T (d)

A force F = —k(yf+ xj‘) (where, k is a positive constant) acts on a particle moving in the x-y plane. Starting

from the origin, the particle is taken along the positive X-axis to the point (a,) 0 and then parallel to the Y-axis
to the point (g, a) . The total work done by the force F on the particleis  [Work done by Variable force]

(a) -2ka* (b) 2ka® (c) -ka® (d) ka?

A small block starts slipping down from a point B on an inclined plane AB, which is making an angle 6 with the
horizontal section BC is smooth and the remaining section CA is rough with a coefficient of friction p. It is found
that the block comes to rest as it reaches the bottom (point A) of the inclined plane. If BC = 2AC, the coefficient

of friction p is given by [Work energy theorem & friction]
B
C
4 0
(a) tan® (b) 2tan® (c) 3tanB (d) 4tan®

A uniform chain of length L and mass M is lying on a smooth table and one-third of its length is hanging
vertically down over the edge of the table. If g is acceleration due to gravity, the work required to pull the
hanging part on to the table is [Potential Energy]

(a) MgL (b) MgL/3 (c) MgL/9 (d) MgL/18

A block of mass m, lying on a smooth horizontal surface, is attached to a spring (of negligible mass) of spring
constant k. The other end of the spring is fixed, as shown in the figure. The block is initally at rest in its
equilibrium position. If now the block is pulled with a constant force F, maximum speed (v,) of the block & the
maximum elonation of the spring (x,) is: [Work Energy Theorem & Work done by spring force]

/]

(a) V, __2F X, :E (b)V = F = z
o (mk ’ 0 K o 2 (mk ’ 0 K
F 2F F F
C) Vom—F— , X, = — d)vo=——,%x,= —
(@ N mk K (@ N 2mk K
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15.

16.

17.

18.

19.

20.

21.

A body is moved along a straight line by a machine delivering a constant power. The distance moved by the
body in time ‘t’ is proportional to [Work energy theorem & Power]
(a) t3/4 (b) t3/2 (C) t1/4 (d) tl/Z

A ball falls on an inclined plane of inclination 6 from a height h above the point of impact and makes a perfectly

elastic collision. Where will it hit the plane again? [Collision+ Projectile motion]
(a) 2h sinB along the incline (b) 8 hsinb along the incline
(c) 3hsinO along the incline (d) 4hsin® along the incline

Blocks of masses m, 2m, 4m and 8m are arranged in a line on a frictionless floor. Another block of mass m,
moving with speed v along the same line (see figure) collides with mass m in perfectly inelastic manner. All the
subsequent collisions are also perfectly inelastic. By the time the last block of mass 8m starts moving the total

energy loss is x% of the original energy. Value of ‘x’ is close to : [Inelastic Collision]
—V
m m 2m dm 8m

(@) 77 (b) 94 (c) 37 (d) 87

A particle of mass m is dropped from a height h above the ground. At the same time another particle of the

same mass is thrown vertically upwards from the ground with a speed of ,/2gh .If they collide head-on

completely inelastically, the time taken for the combined mass to reach the ground is: [Inelastic Collision, V.l.]

3h h h h
(a) 2 (b) J% (c) J% (d) \E

A particle of mass m is moving along the x-axis with initial velocity ui . It collides elastically with a particle of
mass 10 m at rest and then moves with half its initial kinetic energy (see figure). If sin6, = Jn'sin 6, , then value

of nis [Oblique Collision]

m

uﬁ
*10m

(a) 10 (b) 8 (c) 6 (d)1

A disc of radius R is cut out from a larger disc of radius 2R in such a way that the edge of the hole touches

the edge of the disc. The centre of mass of the residual discis  [Shifting of COM]

(a) At R/3 from the centre of the original disc away from the centre of the hole.

(b) At R/6 from the centre of the original disc away from the centre of the hole.

(c) At R/2 from the centre of the original disc away from the centre of the hole.

(d) At 2R/3 from the centre of the original disc away from the centre of the hole.

Duggu (50kg) and Dagga (60 kg) are sitting at the two extremes of a 4 m long boat(40kg) standing

still in water. To discuss a mechanics problem, they come to the middle of the boat. Neglecting friction
with water, how far does the boat moves on the water during the process? [Motion of COM]

(a) 13 cm (b) 20 cm (c) 200cm (d) 187 cm
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22.

23.

24.

25.

The centre of mass of a solid hemisphere of radius R is x cm from the centre of the flat surface. Then value of

X is [Position of COM]

(a) 3R/8 (b) R/2 (c) R/4 (d)R

A solid sphere, a hollow sphere and a disc, all having same mass and radius are placed at the top of an

incline and released. The friction coefficients between the objects and the incline are the same and not

sufficient to allow pure rolling. The smallest kinetic energy at the bottom of the incline will be achieved by
[Rolling with sliding]

(a) the solid sphere (b) the hollow sphere
(c) the disc (d) all will achieve the same kinetic energy.
Which of the following statements is not correct? [Rolling Motion]

(a) During rolling, the instantaneous speed of the point of contact is zero

(b) During rolling, the instantaneous acceleration of the point of contact is zero

(c) For perfect rolling motion, work done against friction is zero

(d) A wheel moving down a perfectly frictionless inclined plane will slip but not roll on the plane

A bead of mass m stays at point P(a, b) on a wire bent inthe shape of a parabola y = 4Cx* and rotating with

angular speed w (see figure). The value of ® is (neglect friction) : [Angular Motion]

(a)2428C (b) 2/2C (A%

Answer Key
1. d 2. d 3. c 4, b 5. a
6. d 7. C 8. a 0. a 10. b
11. c 12. ¢ 13. d 14. c 15. b
16. b 17. b 18. a 19. a 20. a
21. a 22. a 23. b 24. b 25. a
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