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1. Two balloons are simultaneously released from two buildings A and B. Balloon from A rises with

constant velocity 10 ms–1, while the other one rises with constant velocity of 20 ms–1. Due to wind the
balloons gather horizontal velocity Vx = 0.5 y, where 'y' is the height from the point of release. The
buildings are at a distance of 250 m & after some time 't' the balloons collide.

(A) t = 5 sec. (B) difference in height of buildings is 100 m

(C) difference in height of buildings is 500  m (D) t = 10 sec

2. An ant is scampering on a paper with velocity 10 m/s. Now you begin to pull the paper with velocity 10
m/s along x-axis as shown in figure. Coordinate system has origin fixed to ground as shown in figure.
The initially position of ant is (0, 0). Select the correct alternative(s)

37°
Motion of paper

y

xvant/paper

(A) Velocity of ant in ground frame is  ˆ ˆ18 6i j  m/s

(B) Position vector of ant with respect to ground after 3 sec. is  ˆ ˆ54 18i j m.

(C) In ground frame, velocity vector of ant is at an angle  < 37°

(D) In ground frame velocity vector of ant is at an angle  >37°.

3. A ball is projected on level ground such that its range is 20 m. An observer moving parallel to the plane
of projection observes a range of 10 m relative to himself. If the ball has an initial velocity of

10 2  m/s, what can be the velocity of the observer.
(A) 10 m/s (B) 5 m/s (C) 20 m/s (D) 15 m/s

4. A cyclist moves across a bridge and a boat is rowed in a river as shown in figure. Both the cyclist and
boat start at same instant from same point. Both reach point A across the river simultaneously. A person
on a floating raft in river sees both of them moving 127° with flow and crossing 40 m wide river in 10
second. Mark the correct statement(s) :

Flow

BridgeA

(A) River flow is 4 m/s (B) Speed of cyclist is 4 m/s
(C) Speed of boat relative to water is 5 m/s (D) Speed of raft is 3 m/s
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5. A tank filled with water moves vertically with uniform velocity 1 m/s. There is a hole in its wall near
bottom from which water comes out with constant relative velocity of 2 m/s in horizontal direction. If
there is a tray which is 2m wide kept at 10 m from initial position of tank on floor find for what duration
will the water be falling in the tray. (g = 10 m/s2)

6. A particle is projected horizontally with velocity 10 m/s from an inclined plane. Incline plane starts
moving with acceleration 10 m/s2 vertically upward as shown. The time (in second) after which particle

will land on the plane is given by 
1

s
n

. Find the value of n. ( g = 10 m/s2)

 

30°  

10 m/ s 

10 m/ s2 

7. An atwood machine is setup in an elevator moving upward at 5 m/s and slowing down at 2 m/s2. The
initial velocity of block B is 2 m/s upward and the acceleration of block A is 3 m/s2 downwards. Find the
time (in sec.) at which block B will return to its initial position. Assume the string remains taut and the
acceleration of the elevator does not change during the required time interval.

A
B

8. In the figure, a ball and a block are joined together with an inextensible string. The ball can slide on
a smooth horizontal surface. If v1 and v2 are the respective speeds of the ball and the block, then
determine the constraint relation between the two.
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9. Projectile 1 is fired with velocity 20 m/s, at  an angle 37° with the positive x-axis, from the origin of
x-y coordinates. X-axis is horizontal while the Y-axis is vertically up. Another projectile is fired from the
point (20 m, 0) with an initial velocity 30 m/s, at an angle 127° with positive x-axis. Both projectiles are
fired simultaneously. Find the locus of 2 as seen by 1 and the minimum distance between the two during
their flights.

10. A helicopter is moving vertically upwards with a velocity 5 m/s. When  the helicopter is at a height 10m

from ground. A stone is thrown with a velocity (3 i + 4 ĵ ) m/s from the helicopter w.r.t. the man in it.
Considering the point on ground vertically below the helicopter as the origin of coordinates, and the
ground below as xy plane, find the coordinates of the point where the stone will fall. Its distance from
origin & the distance between the helicopter & the stone, at the instant the stone strikes the ground,
assuming helicopter moves upwards with constant velocity.

1. Ans. (B, D) 2. Ans. (A, B, C) 3. Ans. (B, D) 4. Ans. (B,C,D)
5. Ans. 55 sec
6. Ans. 3 7. Ans. 4 sec. 8. Ans. v2 = v1 cos 

9. Ans. straight line, 1324  m

10.  Ans. (6,8,0), 10 m, 510  m
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