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Thedrawing showsvelocity (V) versustime (t) graphsfor two cyclists
moving along the same straight segment of a highway from the same
point. The second cyclist startsmoving at t =3 min. At what time
do the two cyclists meet?

(A) 4 min (B) 6 min
(C) 8 min (D)12 min

The acceleration time graph of abody moving in astraight lineis shown here.
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Satement-1 : Velocity of the body is continuously decreasing over the timeinterval shown.
Statement-2 : Acceleration of the body is continuously decreasing over thetime interval shown.
(A) Statement-1 istrue, statement-2 is true and statement-2 is correct explanation for statement-
1

(B) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for
statement-1.

(C) Statement-1 is true, statement-2 isfalse.

(D) Statement-1 isfalse, statement-2 istrue.

A ball is projected from a point at two different angles with same speed u and land at same point
in both the cases

(A) the difference between two angles of projection is 90°

(B) the maximum height attained by the ball in both the casesis equal

(C) the sum of maximum heights for the two cases is u%/(2g)

(D) the maximum height attained by the ball in one case must be twice of the maximum height
attained by the ball in second case

A projectileisfired with avel ocity u making an angle 6 with the horizontal . What i sthe magnitude
of change in velocity when it is at the highest point ?

(A)ucos6 (B) u (Cusno (D)ucosH—u

Two similar cannon simultaneously firestwo identical cannon balls
at target 1 and 2 as shown in the figure. If the cannon balls have
identical initial speeds, which of the following statementsis true?

(A) Target 2 is hit before target 1 5 ]

(B) Target 1 is hit before target 2 |
(C) Both are hit at the sametime

(D) information is insufficient
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Two particles were projected one by one with the same initial velocity from the same point on
level ground. They follow the same parabolic trgjectory and are found to bein the same horizontal
level, separated by a distance of 1m, 2 seconds after the second particle was projected. Assume
that the horizontal component of their velocities is 0.5 m/s. Which of the following statements
will be true about their motion ?

(A) The horizontal range of the parabolic pathis3 m.

(B) The maximum height for the parabolic path is 45 m.

(C) Thetotal time of flight in the parabolic path for each particle = 4s
(D) The horizontal range of the parabolic pathis6 m.

A velocity time graph of aparticle moving rectilinearly can give which of thefollowing quantities
with time

(A) Change in speed (B) Changein velocity
(C) Distance covered (D) Changein position

Match list I with List Il and select the correct answer using the codes given below thelists.
Comprehension (Q.1t0 Q.3)

Two particlesA & B are projected from the same point in different directions in such a manner
that their vertical components of initial velocities are same.
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Which one of them will have more time of flight ? [3]
(A)A
(B)B

(C) Both will have same time of flight
(D) cannot be determined

Which one of them will have more range ? [3]
(A)A (B)B

(C) same (D) cannot be determined

Which of the following statements are correct about the motion? [3]

(A) Both the bodies have the same maximum height

(B) Both the bodies cross each other at some point of the motion

(C) Both the bodies will have the same velocity at the maximum height
(D) Both the bodies will land at the same place

An object is moving in the xy plane with the position as a function of time given by
F=x(t)i +y(t)j. Point Oisat ¥ =0.Thedistance of object from O isdefinitely decreasing when

[3]
(A) v,> 0, v, >0 (B) v, <0, v, <0
(C) xv, +yv, < 0 (D) xv, + yv, > 0

Atennisball ishit from aheight h=1 mabovethelevel ground at an angle A = 45° towardsawall
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Two particlesA & B are projected from the same point in different directions in such a manner
that their vertical components of initial velocities are same.

y

Which one of them will have more time of flight ?
(A)A

(B)B

(C) Both will have same time of flight

(D) cannot be determined

Which one of them will have more range ?
(A)A (B)B
(C) same (D) cannot be determined

Which of the following statements are correct about the motion?

(A) Both the bodies have the same maximum height

(B) Both the bodies cross each other at some point of the motion

(C) Both the bodies will have the same velocity at the maximum height
(D) Both the bodies will land at the same place

An object is moving in the xy plane with the position as a function of time given by
F=x(t)i +y(t)j . Point Oisat T =0.Thedistance of object from O isdefinitely decreasingwhen

(A)v,>0, vy>0 (B) v, <0, vy<0
(C) xv, +yv, <0 (D) xv, + yv, >0

Atennisball ishit from aheight h=1m abovethelevel ground at an angle A = 45° towardsawall
that is at ahorizontal distance D = 15 m. The ball hits the wall after 1.50 seconds.
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At what height above the ground does the ball hit the wall (in m)?
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A particle is projected from a tower as shown in figure, then the distance from the foot of the
tower whereit will strike the ground will be : (Round the answer to 2 decimal places, if required

)

J+——1500m ——»

A stone is thrown from the top of a vertical column at a certain angle above the horizontal. It
strikes the ground twice as far asit would have struck it if it had been thrown from the bottom of
the column with the sameinitial velocity. In thislatter case the stone would fly during atime T =
2 sec. Find the height of the column (in m). (Use: g = 10 m/s?)

Attimet =0, three bees are located at the origin of a coordinate system. From that time onward,
the first bee travels at a constant velocity [v,, 0, 0]. The second bee has an initid velocity [0, v,
0], and accelerates with auniform acceleration [0, O, a]. The third bee flies at a constant vel ocity,
and collides with the second bee at timet = t; .

Find the displacement vector T, (t) which describes the position of the first bee as a function of
time, valid for timest > 0.

Find the displacement vector T, (t) which describes the position of the second bee as afunction of
time, valid for t > 0.

Find the velocity vector V, (t) of the second bee as a function of time (for t > 0).

With what speed v, does the third bee travel ?

Be sure to express dl your answers in terms of the given variables, v, v, a, and t, .

2
Ball | isthrown towards atower at an angle of 60° with the horizontal
with unknown speed (u). At the same moment ball 11 is released from 1
the top of tower as shown. Balls collide after two seconds and at the

moment of collision, velocity of ball I is horizontal. Find h

Speed u. 1\60°
distance of point of projection of ball | from base of tower (x). X
height of tower



