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Q.1 If energy (E), velocity (V) and time (T) are 
chosen as fundamental quantities, the 
dimensions of surface tension will be 
represented as – 

 (A) EV–2 T–1 (B) EV–1 T–2 
 (C) EV–2 T–2 (D) E2 V–1 T–3 

 

Q.2 What is the % error in measurement of ‘T’ of a 
pendulum if maximum errors in measurements 
of length and ‘g’ are 2% and 4% respectively – 

 (A) 6% (B) 3% (C) 4% (D) 5% 
 

Q.3 When a current of 5.0 ± 0.5 ampere flows 
through a wire, it develops a potential difference 
of 25 ± 1 volt. Then the resistance of wire is – 

 (A) (5.0 ± 1.5) ohm (B) (5.0 ± 0.7) ohm 
 (C) (5.0 ± 0.5) ohm (D) (5 ± 1) ohm 
 

Q.4 The velocity of a moving particle depends upon  
time t as V = at + b/(t+c). Then dimensional 
formula for b is – 

 (A) M0L0T0  (B) M0L1 T0  
 (C) M0L1 T–1 (D) M0L1 T–2 

 

Q.5 A physical quantity P is related to four 
observables (Physical quantities) a, b, c and d as 

follows P = 
dc

ba 23

. The percentage error of 

measurement in a, b, c and d are 1%, 3%, 4% 
and 2% respectively. What is the percentage 
error in P – 

 (A) 10% (B) 13% (C) 1.3%  (D) 17% 
 

Q.6 Which of the following sets of forces can not 
have resultant force equal to zero. (All forces 
are in Newton) 

 (A) 10,10,20 (B) 10,10,10 
 (B) 10,20,20 (D) 10,20,40 

Q.7 A person is running on a horizontal road in 
vertically falling rain with a speed of 6 km/hr. 
He observes that the rain is falling on him at an 
angle of 30º with the vertical. The velocity of 
the rain will be – 

 (A) 6 km/hr  (B) 6 3   km/hr 

 (C) 2 3 km/hr (D) 2 km/hr 
 
Q.8 A bird is flying with a speed of 40 km/hour in 

the north direction. A train is moving with a 
speed of 40 km/hour in the east direction. A 
passenger sitting in the train will see the bird 
moving with velocity – 

 (A) 40 km/hour in the North-East direction, 

 (B) 40 2 km/hour in the North-West direction. 
 (C) 40 km/hour in the North-West direction 

 (D) 40 2 km/hour in the North-East direction. 
 

Q.9 A man walks 30m towards North, then 20m 

towards East and in the last 30 2 m towards 
South-West. The displacement from origin is- 

 (A) 10 m towards West  
 (B) 10 m towards East 

 (C) 10 2 m towards North-West 

 (D) 10 2  m towards North-East 
 

Q.10 Drops of water fall from the roof of a building  
9 m high at regular intervals of time, the first 
drop reaching the ground at the same instant 
fourth drop starts its fall. What are the distances 
of the second and third drops from the roof – 

 (A) 6 m and 2 m (B) 6 m and 3 m 
 (C) 4 m and 1 m (D) 4 m and 2 m 
 

Q.11 A bus starts moving with acceleration 2m/s2. A 
cyclist 96 m behind the bus starts 
simultaneously towards the bus at 20 m/s. After 
what time will he be able to overtake the bus – 

 (A) 4s (B) 8s (C) 12 s (D) 16s 

MODULE
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Q.12 A particle starts from rest and travels a distance 
's' with uniform acceleration, then it travels a 
distance 2s with uniform speed, finally it travels 
a distance 3s with uniform retardation and 
comes to rest. If the complete motion of the 
particle is a straight line then the ratio of its 
average velocity to maximum velocity is – 

 (A) 6/7 (B) 4/5 (C) 3/5 (D) 2/5 
 
Q.13 The time is expressed as function of x where  

α and β are constants as t = αx2 + βx and v is 
velocity. The retardation is – 

 (A) 2αv3  (B) 2βv3 

 (C) 2αβv3  (D) 2β2v3 

 
Q.14 A particle moves with uniform acceleration and 

v1, v2 and v3 denote the average velocities in 

three successive intervals of time t1, t2 and t3. 

Which of the following relation is correct – 
 (A) (v1 – v2) : (v2 – v3) = (t1 – t2) : (t2 + t3) 

 (B) (v1 – v2) : (v2 – v3) = (t1 + t2) : (t2 + t3) 

 (C) (v1 – v2) : (v2 – v3) = (t1 – t2) : (t1 – t3) 

 (D) (v1 – v2) : (v2 – v3) = (t1 – t2) : (t2 – t3) 
 

Q.15 From the top of building 16 m high, water drops 
are falling at equal intervals of such that when 
the first reaches the ground, the fifth drop just 
starts. The distance between the successive 
drops, in metres, at that instant are – 

 (A) 7.5, 5, 2.5, 1 (B) 7, 5, 3, 1  
 (C) 8, 4, 2, 1 (D) none of these  
 

Q.16 A particle is projected from point O with 
velocity u in a direction making an angle α with 
the horizontal. At any instant its position is at 
point P at right angles to the initial direction of 
projection. Its velocity at point P is – 

90º P 

u 

O 
α 

 
 (A) u tan α  (B) u cot α 

 (C) u cosec α (D) u sec α 

Q.17 A particle 1 is projected with speed ' v'  from a 
point O making an angle of 300 with the vertical 
at the same instant, a second particle 2 is thrown 
vertically upwards from a point A with speed u. 
The two particles reach H, the  highest point on 
the parabolic path of particle 1 simultaneously. 

The ratio of 
u
v  is- 

 
v 

H 

1 2 u 

30º

O A  

 (A) 
2
3  (B) 

3
2   (C) 

3
2   (D) 

2
3  

  
Q.18 Two paper screens A and B are separated by a 

distance of 100 m. A bullet pierces A and then 
B. The hole in B is 10 cm below the hole in A. 
If the bullet is travelling horizontally at the time 
of hitting A, then the velocity of the bullet at A 
is – 

 (A) 100 m/s  (B) 200 m/s 
 (C) 600 m/s  (D) 700 m/s 
 
Q.19 A wheel of radius R rolls forward half a 

revolution. Then the displacement of a point of 
the wheel initially in contact with the ground is– 

 (A) πR  (B) 2R 

 (C) π(R + 2) (D) R 42 +π  

 
Q.20 A small body of mass m slides without friction 

from the top of a hemispherical cup of radius r 
as shown in the following figure. If it leaves the 
surface of the cup at a vertical distance 'h' below 
the highest point, then – 

Q h 

r  
 (A) h = r  (B) h = r/3 
 (C) h = r/2  (D) h = 2r/3 
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Q.21 An object is tied to a string of length l and is 
revolved in a vertical circle at the minimum 
velocity. When the object reaches the upper 
most point, the string breaks and it describes a 
parabolic path as shown in the figure under the 
gravitational force. The horizontal range AC in 
the plane of A would be – 

l 

B vB 

A vA C  
 (A) x = l  (B) x = 2l 

 (C) x = l2  (D) x = 2 l2  
 
Q.22 A circular turn of radius 0.5 m has a smooth 

groove as shown in fig. A ball of mass 90 g is 
placed inside the groove along with a spring of 
spring constant 102N/cm. The ball is at a 
distance of 0.1 m from the centre when the turn 
table is at rest. On rotating the turn table with a 
constant angular frequency of 102 sec–1, the ball 
moves away from the centre by a distance 
nearly equal to- 

O 

0.1m  
 (A) 10–1 m  (B) 10–2 m 
 (C) 10–3 m  (D) 2 × 10–1 m 
 
Q.23 A tube of length L is filled completely with an  

incompressible liquid of mass M and closed at 
both ends. The tube is then rotated in the 
horizontal plane about one of its ends with 
uniform angular velocity ω. (see in fig.)The 
force exerted by the liquid at the other end is 

l 

F 
dl 

L 

ω 

 

 (A) 
2

ML 2ω  (B) 
2

ML 22ω (C) 
L2

M 2ω  (D) 
L2

M2ω   

 

Q.24 A particle of mass m is moving in a circular 
path of constant radius r such that its centripetal 
acceleration aC is varying with time t as aC = k2rt2, 
where k is a constant. The power delivered to 
the particle by the forces acting on it is – 

 (A) 2πmk2r2t   (B) mk2r2t 

 (C) 
3

)trmk( 524

  (D) zero  

 

Q.25 The following figure shows a painter in a 
platform suspended along the building. When 
the painter pulls the rope the force exerted on 
the floor  is 450N while the weight of the 
painter is 1000N. If the weight of the platform is 
250N, the acceleration produced in the platform 
will be– (g = 10 m/s2)    

 
 (A) 4 m/s2 (B) 2 m/s2 (C) 5 m/s2 (D) 6 m/s2 

 

Q.26 A body slides down on a smooth inclined plane 
whose inclination with horizontal is θ. It is 
placed in a lift. If the lift is moving upwards 
with an acceleration a0, then how much time 
will the body take in coming down the inclined 
plane ? The length of the base of inclined plane 
is l – 

 
a0

θ 
l  

 (A) 
2/1

0 cossin)ag(
2

⎥
⎦

⎤
⎢
⎣

⎡
θθ+

l  

 (B) 
2/1

sing
2

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
θ

l  

 (C) 
2/1

0 sin)ag( ⎥
⎦

⎤
⎢
⎣

⎡
θ+

l  

 (D) 
2/1

0 cossin)ag(
2

⎥
⎦

⎤
⎢
⎣

⎡
θθ−

l   
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Q.27 In the arrangement shown in the figure the 
pulley P1 is mobile but pulley P2 is fixed. The 

angle θ will be – 
 P2 

P1 

w 
w 

θ 

 
 (A) 15° (B) 30° (C) 45° (D) 60° 
 
Q.28 A ball is dropped from a height h on a stationary 

floor and rebounds several times until it stops. If 
the coefficient of restitution is e, then the total 
distance covered by the ball before it stops, 
would be – 

 (A) e2 h  (B)  
e1
e1

−
+ h 

 (C) 2

2

e1
e1

−
+ h   (D) (1 + e2) h 

 
Q.29 Two blocks of masses 7 kg. and 3 kg. are 

connected by spring of stiffness 1000 N/m and 
placed on a smooth horizontal surface. They are 
acted by horizontal forces F1 = 72 N and F2 = 
32 N in opposite directions as shown in fig. 
When acceleration of the blocks are equal and 
opposite, the extension in cm. of the spring is – 

      
7kg 3kg 

F2=32N F1=72N

k=1000 N/m  
 (A) 3 cm.  (B) 6 cm. 
 (C) 9 cm.  (D) 12 cm. 
 
Q.30 Two blocks of masses 2.9 kg and 1.9 kg are 

suspended from a rigid support S by two 
inextensible wires each of length 1 m as shown 
in figure. The upper wire has negligible mass 
and lower wire has a uniform mass of 0.2kgm–1. 
The whole system of blocks, wires and support 
have an upward acceleration of a0 = 0.2 ms–2. 

Taking g = 9.8 ms–2 we have - 
 

A 2.9 kg

B 1.9 kg 

S 

a0 

 

 (A) tension at the midpoint of upper rope is 50 N 
 (B) tension at the midpoint of upper rope is 40 N 
 (C) tension at the midpoint of lower rope is 19.6 N 
 (D) None of these 
 
Q.31 In expression F = at–1 + bt2 ; t represent time so 

dimension of  a & b are – 
 (A) LT–2, T–2 (B) T, T–2 
 (C) LT–1, T–2 (D) MLT–1, MLT–4 

 
Q.32 Dimension of energy density will be – 
 (A) MLT–2  (B) ML–1T–2 

 (C) ML2T–2  (D) ML–2T–2 

 
Q.33 Number of particles, travelling per unit area per 

second along x-direction is expressed as  

n = – D ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−
−

12

12

xx
nn . Where n1 & n2 are no. of 

particles per unit volume and x2 & x1 are 
distances then dimension of D will be– 

 (A) LT–2 (B) L2T4 (C) LT–3 (D) L2T–1 

 
Q.34 Suppose a physical quantity is measured and the 

result is expressed as nu where n is a numerical 
value and u is the unit used. If the result is 
expressed in various units, then – 

 (A) n ∝ size of u (B) n ∝ (size of u)2 

 (C) n ∝ uofsize  (D) n ∝ 
uofsize

1   

 

Q.35 If C and R represent capacitance and resistance 
respectively, then the dimensions of RC are – 

 (A) M0 L0 T2 (B) M0 L0 T 
 (C) ML–1  (D) None of these 
 
Q.36 The velocity of a particle P due east is  

4 km/sec. and that of Q is 3Km/s due south. The 
velocity of P with respect to Q will be – 

 

α 

Q R

E
P

4 km/sec 

3 
km

/s
ec

 

N

ĵ

ĵ
 

 (A) (4 î  + 3 ĵ )E – N (B) (3 î  + 4 ĵ )N – E 

 (C) (4 î  – 3 ĵ )N – S (D) (3 î  – 4 ĵ )S – N 
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Q.37 The three vector 
→

OA  , 
→

OB  and 
→

OC  have the 
same magnitude R. Then the sum of these 
vectors have magnitude – 

  

 B
C 

O A 
45º 

45º 

 

 (A) R  (B) 2 R 

 (C) 3 R  (D) (1 + 2 ) R 
 

Q.38 If  ĵîA +=
r

 and ĵîB −=
r

, then a vector  C
r

 

perpendicular to both A
r

 and B
r

, and having a 
magnitude equal to 3 is – 

 (A) 3 k̂   (B) 3  ( î  + ĵ ) 

 (C) 3  ( î  + k̂ ) (D) 3  ( ĵ  + k̂ ) 

 

Q.39 The resultant of two vectors ( P
r

 + Q
r

) and  

( P
r

 – Q
r

) is the vector 22 QP3 + . The angle 

between given two vectors is – 

 (A) 
2
π    (B) 

4
π    

 (C) 
3
π    (D) π 

 
Q.40 The velocity of a swimmer with respect to the 

direction of river flow is ' v ' and the velocity of 
river flow is 'u'. In  what direction should the 
swimmer swim in order to reach a point just in 
front of the starting point – 

 (A) sin–1
u
v   (B) sin–1

v
u  

 (C) sin–1
⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

+ 22 vu

u  (D)sin–1
⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

+ 22 vu

v  

 
Q.41 A boat moving at 5km/hr, crosses a 1km wide 

river in 15 min, taking the minimum distance 
route. The velocity of river water will be in 
km/hr. 

 (A) 41   (B) 1 (C) 4 (D) 3 

Q.42 A frictionless wire AB fixed on a sphere of 
radius R. A very small spherical ball slips on 
this wire. The time taken by this ball to slip 
from A to B is – 

  

A 

O 
R 

C 

B
θ 

   

 (A) 
θcos
Rg

g
2   (B) 2 gR

g
cosθ  

 (C) 2
g
R    (D) 

θcosg
Rg   

 

Q.43 A train of length 200 m travelling at 30 m/sec 
overtakes another train of length 300 m 
travelling at 20 m/sec. The time taken by the 
first train to pass the second is – 

 (A) 30 sec (B) 10 sec (C) 50 sec (D) 40 sec 
 

Q.44 A rocket is fired vertically upwards and moves 
with net vertical acceleration of 20 m/s2. After  
1 minute, the fuel is exhausted. The time taken 
by it to reach the highest point after the fuel is 
exhausted will be nearly 

 (A) 4 min.  (B) 2 min. 
 (C) 1 min.  (D) 0.5 min. 
 

Q.45 Two points move in the same straight line 
starting at the same moment from the same 
point in it. The first moves with constant 
velocity u and the second with constant 
acceleration f. During the time that elapses 
before the second catches the first the greatest 
distance between the particles, is – 

 (A) 
f
u  (B) 

f2
u 2

 (C) 2u2
f   (D) 2u

f   

 
 

Q.46 A jeep has to reach one peak at 89.6 m high to 
another 70 m high. The horizontal distance of 
separation is 20 m. The minimum velocity with 
which it has to jump is – 

 (A) 5 ms–1  (B) 10 ms–1 

 (C) 15 ms–1  (D) 20 ms–1 
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Q.47  A stone is dropped from a height h.  
Simultaneously, another stone is thrown up 
from the ground which reaches a height 4h. The 
two stones cross each other after time– 

 (A) 
g8
h    (B) gh8    

 (C) gh2    (D) 
g2

h   

 
Q.48  From the top of a tower at height h, a particle is 

projected horizontally with velocity u and 
another particle is thrown down with same 
velocity u. If the time taken by these be t1 and t2 

then – 
 (A) t1 > t2  (B) t1 < t2  

 (C) t1 = t2      (D) t1 = 2t2 

 
Q.49 A particle of mass m, attached with a string of 

length l is moving in a vertical circle. If the 
particle is just looping the loop without 
slackening of the string and VA, VB, VD are 

speeds at positions A, B, D shown in figure 
then– 

 A 

T

l

m

B 

D 

 
 (A) VB > VD > VA 

 (B) tension in the string at D is 3 mg 

 (C) VD = lg3  

 (D) all of the above  
 
Q.50 For two projection angles θ1 and θ2, the range 

of a projectile is the same and time of flights are 
t1 and t2. If the range is r, then the product t1t2 is 

proportional to – 
 (A) r   (B) r2   

 (C) 
r
1    (D) 2r

1   

  

Q.51 A boy revolves three balls each of mass 100 g 
and tied with strings of 1 meter length each as 
shown. If the speed of the outermost ball is 6 
m/s. If the boy, goes on increasing the speed of 
revolution, then which of the strings would 
break first – 

 
3

1m 2
1 1m 

1m 

 
 (A) Inner - most (B) Outer most 
 (C) Middle  (D) All at same time 
 
Q.52 A particle P will be in equilibrium inside a 

hemispherical bowl of radius 0.5m at a height 
0.2m from the bottom when the bowl is rotated 
at an angular speed – 

 

0.5

0.3

0.2
0.4 P 

 
 (A) 10/ 3 rad /s (B) 10 3 rad /s 

 (C) 10 rad /s (D) 20  rad /s 
  

Q.53 A motor car is moving along a circular path of 
radius 500 m with a speed of 30 m/s. If its speed 
is increasing at the rate of 2m/s2, then its 
resultant acceleration would be – 

 (A) 2m/s2  (B) 2.5 m/s2 

 (C) 2.7 m/s2  (D) 4 m/s2 

 
Q.54 The minimum radius of a circular path on which 

a cyclist can safely move with a speed of 7 m/s, 
is (static coefficient of friction between cycle 
tyre and road is 0.25) – 

 (A) 10 m  (B) 20 m  
 (C) 25 m  (D) 30 m 
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1.[C] σ = kEa Vb Tc 
 [M1 L0 T–2] = (ML2T–2)a (LT–1)b Tc 

          = Ma L2a + b T–2a –b + c 
 ∴  a = 1 ; 2a + b = 0, b = – 2a = – 2 ;  
    – 2a – b + c = – 2 
 or  c = 2a + b – 2 = 2 – 2 – 2 = – 2 
 ∴ σ = E1 V–2 T–2 (if k = 1) 
 

2.[B] T = 2π
g
l  

 ∴ 
T
TΔ × 100  = 

2
1

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ Δ
+

Δ
g
g

l

l  × 100 

     = 
2
1  (2% + 4%) = 3% 

 

3.[B] (5.0 ± 0.7) ohm 
 

4.[B] V = at +  
ct

b
+

 

  Here  
ct

b
+

  

 Dimension = Dimension of velocity = LT–1   
 Also C's dimension = T 

 ∴ 
t
b  = LT–1 ⇒  b = L i.e. M0 L1 T0 

 

5.[B] Q  P = 
dc

ba 23

   

 ⇒ ∴
P
PΔ   =  

a
a3Δ +

b
b2Δ  +

2
1

c
cΔ  + 

d
dΔ   

   ∴
P
PΔ  × 100 = 3 × 1 + 2 × 3 + 

2
1  × 4 + 1 × 2 = 13 %  

 

6.[D] Resultant force (Fr) 
 (F1 – F2) < Fr < (F1 + F2)  
 

7.[B] Q Relative velocity of rain  
 = velocity of rain – velocity of person  
 From the fig  
 

 

N O 6 m/s M

30º

R

v 

V  

 tan 300 = 
OR
VR  = 

OR
ON ,  ⇒ ∴

3
1

  = 
OR
6  

 ⇒  OR = 6 3  ∴  Vor = 6 3   m/s 
 

8.[B] The velocity of the bird relative to earth is  
v
r

 = v ĵ  = 40 ĵ  and the velocity of the train 

relative to earth is  u
r

 = u î  = 40 î  
 ∴ Velocity of bird relative to train   
  'v

r
 = v

r
– u

r
= 40 ĵ  – 40 î = 40 ( ĵ – î ) 

 ∴ | 'v
r

| =  22 4040 +  = 40 2   km/hour 
 If the θ is angle between ′v

r
 and u

r
, then  

 cos θ = 
|u||'v|

u'.v
rr

rr

  = ( ) )40(240
)î40(.)îĵ(40 −  = – 

2
1 ,  

 ∴   θ = 135º or north-west direction.   
 

9.[A]   1S
r

 = 30 ĵ  ,  2S
r

= 20 î  ,  

  3S
r

= – 30 2  ( î cos 45º + ĵ  sin 45º) 

      = – 30 2 ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+

2
1ĵ

2
1î  = – 30 ( î + ĵ ), 

 

2S
r

1S
r

 N
A 45º B 

C
W E

S

3S
r

 
 ∴ Displacement  S

r
 = 1S

r
 + 2S

r
 + 3S

r
 

 = 30 ĵ  + 20 î  – 30 î – 30 ĵ  

 = – 10 î  = 10 m towards west.  
 

MODULE  
1 

Topic : Unit & Dimension, Vector, Motion in 1-D, Projectile, Circular 
motion, Laws of motion. 

 

HINTS  
&  

SOLUTIONS 
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10.[C] Time taken by first drop to reach the ground  

 t = 
g
s2  = 

10
92×  = 8.1  = 1.36 s 

 Time interval between successive drops  
     = 1.36 / 3 sec 

 From,  s = u t + 
2
1  at2 

 Distance of 2nd drop.  

  s2 = 0 +  
2
1  × 10 (

3
2 × 1.36)2 = 4 m 

 Distance of 3rd drop.  

  s3 = 0 +  
2
1  × 10 (

3
1  × 1.36)2 = 1m. 

 

11.[B] Let the cyclist overtake the bus after time t. 

 Then 20 × t = 96 +  
2
1  × 2 × t2 

 or t2 – 20t + 96 = 0 
 or (t – 12) (t – 8) = 0 
 or t = 8 sec. and 12 sec. 
 Thus the cyclist will overtake after 8 second. 
 

12.[C] When particle is moving with uniform 
acceleration, let v be the velocity of particle at a 
distance s, then average velocity  

       = 
2

v0 + = v/2 

 time taken,  t1 = 
)2/v(

s  = 
v
s2  

 When particle moves with uniform velocity, 
time  

 taken, t2 = 
v
s2  

 When particle moves with uniform retardation,  

 time taken,  t3 = 
2/)v0(

s3
+

 = 
v
s6  

 Total time = t1 + t2 + t3 

        =  
v
s2  + 

v
s2  + 

v
s6   = 

v
s10  

 ∴   vav = 
v/s10

s3s2s ++  = 
10

v6  

 or  
v

vav = 
10
6  = 

5
3  

 

13.[A] Check by dimensions  
 

14.[B] v1 =
2

at1  , v2 = at1 + 
2

at 2 ,    

 v3 = a (t1+ t2) + 
2

at3  . Solving  

  
32

21

vv
vv

−
− = 

32

21

vv
vv

−
−  

 

15.[B] For the first drop 

  S1 = 
2
1  gt12 = 16    ∴ t1 = 

g
32  = 4 

g
2  

 since the drops are falling at equal intervals 

 ∴ t2 = 3
g
2  , t3 = 2

g
2  , t4 = 

g
2   

 ∴ S2 =  
2
1 gt22 =  

2
1 g × 9 × 

g
2  = 9m 

    S3 =  
2
1 gt32 = 

2
1 g × 4 × 

g
2  = 4m 

    S4 =  
2
1 gt42 = 

2
1 g × 

g
2   = 1m 

 ∴  (S1 – S2) = 16 – 9 = 7m  
 ∴  (S2 – S3) = 9 – 4 = 5m 
 ∴  (S3 – S4) = (4 – 1) = 3m  
 ∴  (S4 – S5) = 1 – 0 = 1m 
 

16.[B] The horizontal component of velocity of the  
 projectile remains constant. 

  

 

α 

90º–α 

u 

v 

vcos(90º–α) 

 
 ∴  v cos (90 – α) = u cos α 
 ∴  v sin α = u cos α ⇒  v = u cot α 
 

17.[B] Q time taken by particle 1 to reach point H is 
given by 

 t = 
g

60sinv  = 
g2
v3  

 Time taken by particle 2 to reach H is given by 

   t' = 
g
u  

 Now t = t' 

 ∴ 
g2
v3  = 

g
u  ⇒ 

u
v  = 

3
2   

18.[D] See fig. 
 

10cm 
u

100m 
A B   

 Here   100 = ut  or   t = 
u

100  
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 Also ⎟
⎠
⎞

⎜
⎝
⎛
100
10 = 

2
1 × (9.8) × 

2

u
100

⎟
⎠
⎞

⎜
⎝
⎛   

 Solving we get u = 700 m/s  
 
19.[D] When wheel rolls through half revolution, the 

horizontal displacement = πR and vertical 
displacement = 2R.  

 Resultant displacement 

        = ( ) ( )22 R2R +π  = R 42 +π  
 

20.[B]    mg cos θ – R = 
r

mv2
 

 contact loss when R = 0   

  

 
R 

vθ θ 
h 

mg  
 

 mgh = 
2
1 mv2 

  
r

v2

 = g cos θ ; v2 = 2gh 

 ⇒  
r
gh2 = g × 

r
hr −  ⇒ h  = 

3
r   

 (Q cos θ = 
r

hr − ) 
 

21.[B] min. speed at B = lg  

   2l = 
2
1 g t2 ⇒ t = 

g
4l  

 ∴ x = AC =  lg  × 
g
4l  = 2l 

 

22.[B] When the turn table rotates with angular speed 
ω, the particle of mass m describes a circle of 
radius r. The centrifugal force experienced is 

 mrω2 = (9 × 10–2) (10–1) (102)2 = 9 × 10N 
 As a result of this force, the spring is 

compressed by a distance x.  
 The restoring force of the spring  
  = kx = 104 x 
 In equilibrium, 9 × 10 = 104 x 
 or x = 10–2 m 
 

23.[A] Consider a small element dl at a distance l from 
the axis. The mass of this element is given by  

   m = 
L
dM l  

 centrifugal force on this element = mω2l  

              = ⎟
⎠
⎞

⎜
⎝
⎛

L
dM l  ω2l  

 ∴ Total force = 
L
M  ω2 ∫

L

0

dll   

         = 
L
M  ω2 ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
2
L2

 = 
2

ML 2ω  

24.[B] aC = 
r

v2

 = k2 r t2 

 or v2 = k2 r2 t2 

 ∴ E = 
2
1  mv2 = 

2
trmk 222

   

 ∴ P = 
dt
dE  = m k2 r2 t 

 

25.[B] Let the acceleration be a and mass of the painter 

= 
10

1000  = 100kg. If the pull applied to the rope 

by the painter is F, then the rope will also apply 
same amount of force. From Newton's law 

 

 F+450

100kg

1000 
painter 

a

25kg 

F 

450+250 
Platform 

a

 
  F + 450 – 1000 = 100a 
 or      F – 550 = 100a   ..(1) 

 Mass of platform = 
10
250  = 25kg 

 ∴  F – 450 – 250 = 25a 
 or     F – 700 = 25a   ..(2) 
 From equations (1) and (2) 
             = a = 2m/s2  
 
26.[A] As the lift is moving up with an acceleration a0, 

the resultant acceleration in the frame of 
reference of lift will be (g + a0) vertically 
downwards. The component of acceleration 
along the plane f = (g + a0) sin θ  

 Length of the inclined plane s = 
θcos

l  

 ∴ Time taken in coming down  

 t = 
2/1

f
s2

⎟
⎠
⎞

⎜
⎝
⎛  =  

2/1

0 sin)ag(
cos/2

⎥
⎦

⎤
⎢
⎣

⎡
θ+

θl  

              = 
2/1

0 cossin)ag(
2

⎥
⎦

⎤
⎢
⎣

⎡
θθ+

l   
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27.[B] If the tension in the string is T then T = W 
 For the equilibrium of weight suspended  

from P1  
   2T cos (90° – θ) = W 
 or   2W sin θ = W 

    sin θ = 
2
1  

 ∴     θ = 30° 
 
28.[C] The height h1 up to which the ball rises after the 

first rebound is given by  h1 = e2h. 
 After second rebound,  h2 = e4h   
 After rebounding n times, hn = (e)nh 
 Total distance described  
 s  = h + 2h1 + 2h2 + ............ + 2hn + ...... 
    = h + 2e2h + 2e4h + ............ + 2e2n + ..... 
    = h + 2e2h (1 + e2 + e4 + ..........∞) 

     = h + 2

2

e1
he2

−
 = h

e1
e1

2

2

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−
+  

 
29.[B] For the mass of 3 kg., we have 
  72 – T = 3a   ...(1) 
 For mass of 7 kg. 
  T – 32 = 7a   ...(2) 
 Solving equations (1) and (2), we have, 
   a = 4 m/s2 
   T = 60N 
 So,     60 = kx = (1000 N/m) ×  x 
 or   x = 60/1000 = 0.6 m = 6 cm. 
 
30.[A]  
 Tupper = (2.9 + 0.2 + 1.9) (9.8 + 0.2) 
 ⇒ Tupper  = 50 N and 
 Tlower = (1.9 + 0.1) (9.8 + 0.2) 
 ⇒ Tlower = 20 N  
 
31.[D] For given expression to be correct it is 

necessary that dimensions of at–1 & bt2 should 
be dimension that of force. 

 ∴ [at–1] = [F] = MLT–2   
  aT–1 = MLT–2 
 ∴    a = MLT–1 similarly b = MLT–4  
 

32.[B] 
 

33.[D]  
 

34.[D] n ∝ 1/u 
 

35.[B]  RC = T. 
 

36.[A] The velocity of P with respect to Q is  
 VPQ = Vp – VQ  ∴ Vp = 4 î  

       VQ = – 3 ĵ  

 ∴ | VPQ | = 916 +  = 5 m/s. 

 Let the resultant makes an angle α with the 
direction of P.  

 Where tan α = 
OP
RP  = 

4
3  (E – N) direction. 

     tan α = 
OP
RP  =  

4
3  (E – N ) 

 

37.[D] (1 + 2 ) R 
 

38.[A] 3 k̂  
 

39.[C] (P2 + Q2 + 2 (P + Q) (P – Q) cos θ  
        = 3P2 + Q2 
 or P2 + Q2 + 2PQ + P2Q2 + 2 (P2– Q2) cosθ 
         = 3P2 + Q2 
 or      2(P2 – Q2) cos θ = P2 – Q2 

 ∴ cos θ = 
2
1   or  θ = 

3
π  

40.[B]  Q  sinθ = 
v
u ,      

     θ = sin–1
v
u  

 

uv θ 
 

 

41.[D] t = 
22 uv

d

−
 ⇒  

4
1  = 

22 u5

1

−
 

       ⇒  u = 3km / hr 
 

42.[C] Acceleration of the body down the plane  
  = g cos θ 
 Distance travelled by ball in time t second  

  = AB = 
2
1  (g cos θ) t2 

 From ΔABC, AB = 2 R cos θ ;  

 So,  2 R cos θ  =  
2
1 g cos θ t2 

 or t2 = 
g
R4   or  t = 2 

g
R  

 

43.[C] Total distance travelled  
  = 300 + 200 = 500 m 
 Relative velocity = 30 – 20 = 10 m/s. 

  Time taken  = 
10
500  = 50 s. 

 

44.[B] Velocity when fuel is exhausted,  
 v = u + at = 0 + 20 × 60 = 1200 m/s 
 Now, a = – g = – 10 m/s2 
 Again, from v = u + at 
 0 = 1200 – 10 t 

 t = 
10

1200  = 120 sec = 2 min. 
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45.[B] Let x be the distance between the points after t 
sec. Now, 

  x = u t – 
2
1 ft2   ...(1) 

 Further x = u ⎥⎦
⎤

⎢⎣
⎡ −

f
ut – 

2
1 f ⎥⎦

⎤
⎢⎣
⎡ −

f
ut  

 x is greatest, when t – 
f
u  = 0 

     or   t = 
f
u   

 Now, from eq.(1) 

  xmax = u ⎟
⎠
⎞

⎜
⎝
⎛

f
u – 

2
1 f 

2

f
u

⎟
⎠
⎞

⎜
⎝
⎛ = 

f2
u 2

    

 

46.[B] h = 
2
1 gt2 ∴ 19.6 =  

2
1  × 9.8 × t2  

 ∴  t = 2s,  

 Horizontal velocity = 
2

20 = 10ms–1 

 

47.[A]  Let the two stones cross each other at height x 
from the ground level 

  v2 = u2 – 2gs ⇒ 0 = u2 – 2g (4h) 

 ∴  u = gh8  ,   x = gh8  t – 
2
1 gt2 

 (h – x) =  
2
1 gt2  

 ∴    h =  gh8 t  

 ∴    t = 
g8
h  

 
48.[A]  Displacement in vertical direction are same for 

both the particles. But initial velocity in 
downward direction is different. 

 Velocity of particle 1 in downward direction is 
zero but velocity of particle 2 in downward 
direction is u so particle 2 will take less time so 
t2 < t1 

 

49.[D]  
 

50.[A] r 
 (Hint : if θ1 = θ, then θ2 = 90 – θ) 
 

51.[A]  Suppose the mass of each ball is m and angular 
velocity is ω, the tensions of the strings tied to 
the balls 1, 2, 3 are T1, T2, T3 respectively. If 
the distances of the balls 1, 2, 3 from the centre 
are r1, r2, r3 then T3 = m r3 ω2, T2 – T3 = m r2 
ω2, T1 – T2 = m r1 ω2. Let speed of the 
outermost ball is 6m/s. 

 T1 = 2.4 N, T2 = 2.0 N, T3 = 1.2 N.  
 The inner - most string will break first.  

52.[A] N sin θ  = mω2r 
 N cos θ = mg   

 tan θ  = 
g

r2ω  

 

 
N 

0.50.3
0.4

θ 
r

mg 

θ 

 
 

 ω = 
r

tang θ   = 
4.0

3
410 ×

  ω = 
3

10   

 
53.[C] Radial acceleration aR and tangential 

acceleration aT are mutually perpendicular in a 
circular motion. Therefore, their resultant 
acceleration is  

 a = 2
T

2
R aa +  = 

2/1

2
T

22

a
r

v
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
 

    = 2
2

2
500

30x30
+⎟

⎠
⎞

⎜
⎝
⎛  

    = 22 2)8.1( +  = 2.7 m/s2 

 
54.[B]  The necessary centripetal force is provided by 

maximum frictional force.  

  μmg = 
r

mv2

∴ r = 
g

v2

μ
 = 

8.925.0
77

×
×  = 20m. 

 

55.[B] S =  
2
t 2

 + 
3
t3

  

 diff. w.r.t. t,  

 so we get  
dt
ds = v =

2
t2 + 

3
t3 2

= t + t2 

        = 2 +22 = 6 
 Linear acceleration :-  

   ⇒ 
dt
dv = a = 1 + 2t = 5 

 Angular acceleration :-  
r

V2

 = 
3

36  = 12  

 so Net acceleration = 22 5)12( +  = 13 
 
 

56.[B] To reach the height of suspension, h = l 
 v = hg2  = lg2  . 
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