Max. Marks : 180

PHYSICS

CP02

SYLLABUS : Motion in a Straight Line

Marking Scheme : (+4) for correct & (—1) for incorrect answer

Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 45 MCQs. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

A particle starts moving rectilinearly at time t= 0 such that
its velocity v changes with time t according to the equation
v=t2—twheretis in seconds and v is in m/s. Find the time
interval for which the particle retards.
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—<t<1 b) —>t>1
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The co-ordinates of a moving particle at any time ‘#’are given
byx=as® and y=Ps3. The speed of the particle at time ‘2’

is given by
@ 3t/ +p2 ®) 3:2\o? +p2
@ ou2+p?

© 2 \/az + [32
If a car covers 2/5t of the total distance with v ; speed and
3/5% distance with v, then average speed is

1 v+, 2vvy Svvy
@ e @ @ 3

Choose the correct statements from the following.
(@) The magnitude of instantaneous velocity of a particle
is equal to its instantaneous speed

(b) The magnitude of the average velocity in an interval is
equal to its average speed in that interval.

(c) Itis possible to have a situation in which the speed of
the particle is never zero but the average speed in an
interval is zero.

(d) Itis possible to have a situation in which the speed of
particle is zero but the average speed is not zero.

A particle located atx =0 at time ¢ =0, starts moving along

with the positive x-direction with a velocity 'v' that varies as

v=av/x. The displacement of the particle varies with time as
(@) 12 (b) ¢ (). t1/2 @

Figure here gives the speed-time graph for a body. The
displacement travelled between t = 1.0 second and t = 7.0

second is nearest to A
(@ 1.5m 1 3

T 6
®) 2m 2 0 1213 =
(C) 3m \% insec.)
(d 4m >

A particle is moving in a straight line with initial velocity
and uniform acceleration a. If the sum of the distance
travelled in /" and (t + 1) seconds is 100 cm, then its
velocity after ¢ seconds, in cm/s, is

(@ 80 (b) 50 (c) 20 (d 30
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8.  Athiefis running away on a straight road on a jeep moving (x,—x,) (r,—x,)
with a speed of 9 m/s. A police man chases him on a motor
cycle moving at a speed of 10 m/s. If the instantaneous
separation of jeep from the motor cycle is 100 m, how long /
will it take for the police man to catch the thief? ¢
@ — (0 —5
(@ 1 second (b) 19 second
(¢) 90 second (d) 100 second (x,—x,) @ —x,)
9.  Thedisplacement x of a particle varies with time according
to the relation x = %(1 —e ™ ). Then select the false
alternative. (©) 5 \\r (d) - ¢
(@) Att= —1, the displacement of the particle is nearly 2 [ij
b 3\b 15. From the top of a building 40 m tall, a boy projects a stone
(b) The velocity and acceleration of the particleatt= 0 are verticallyupwards with an initial velocity 10 m/s such that it
a and —ab respectively eventually falls to the ground. After ?ow long will the stone
. ¢ trike the ground ? Take g= 10 m/s~.
The particl t go beyond x = - > 8 &
(o) e particle cannot go beyond x 5 @ Is (b) 2s © 3s @ 4s
(d) The particle will not come back to its starting pointat  16. Two bodies begin to fall freely from the same height but the
t— o0 second falls T second after the first. The time (after which
10. A metro train starts from rest and in five seconds achieves a the first body begins to fall) when the distance between the
speed 108 km/h. After that it moves with constant velocity bodies equals L is
and comes to rest after travelling 45m with uniform 1 T L L oL
retardation. If total distance travelled is 395 m, find total (@) ET (b) E+E (© e @ r +7
time of travelligh 17. Let A, B, C, Bt polats on o vertical line such that
. Let A, B, C, e points on a vertical line such tha
(@ 122s (b) 153s () 9s  (d) 17.2s AB = BC = CD. If a body is released from position A, the
11. The deceleration experienced by a moving motor boat after times of descent through AB, BC and CD are in the ratio.
its engine is cut off, is given by dv/dt = — kv3 where k is a
constant. If v, is the magnitude of the velocity at cut-off, @ 1:A3-v2:4844/2 0O 1:4/2-1:43-42
the magnitude of the velocity at a time ¢ after the cut-off is
Vo N © 1:42-1:43 @ 1:42:43-1
(@) [ 5 (b) vye 18. The water drops fall at regular intervals from a tap 5 m above
(2vo kt+1) the ground. The third drop is leaving the tap at an instant
© vy/2 @) v, when the first drop touches the ground. How far above tl;e
12. Thevelocity ofa particleis v=v,+ gt + f2. If its position is ground is the second drop at that instant? (Take g = 10 m/s°)
x=0at =0, then its displacement after unit time (¢=1) is @ 125m (b) 250m (c) 3.75m (d) 5.00m
@ votgl2+f (b) vy+2g+3f 19. Thedisplacement ‘x’ (in meter) of a particle of mass ‘m’ (in
© VO +g 243 (d) VO tot f. kg) moving in one dimension under the action of a force, is
0 & ! 0" . related to time ¢ (in sec) by 7= +/x + 3 . The displacement
13. A manis 45 mbehind the bus when the bus starts accelerating fih ticle when its velacity i 11 b
from rest with acceleration 2.5 m/s%. With what minimum B NTIES IR W S50 R oF NS zero, Wit be
velocity should the man start running to catch the bus? @ 2m (b) 4m (© zero (d) 6m
(a) 12 m/s (b) 14m/s (C) 15m/s (d) 16 m/s 20. A bOdy moving with a uniform acceleration crosses a
14, Abodyis at rest at x = 0. At ¢ = 0, it starts moving in the distance of 65 m in the 5 th second and 105 m in 9th second.
. =0. =0, y e o
positive x-direction with a constant acceleration. At the same How ;%ZZ)VIH it io mzi((; 5 2400 4 2004
instant another body passes through x = 0 moving in the (a) m _( ) .m .(C) m (d) m
21. An automobile travelling with a speed of 60 km/h, can brake

positive x-direction with a constant speed. The position of
the first body is given by x,(¢) after time ‘#’; and that of the
second body by x,(¢) after the same time interval. Which of
the following graphs correctly describes (x; — x,) as a
function of time ‘#’?

to stop within a distance of 20m. Ifthe car is going twice as
fasti.e., 120 km/h, the stopping distance will be

@ 6m () 40m (c) 20m (d) 80m
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DPP/ CP02 1 r71
A particle accelerates from rest at a constant rate for some
time and attains a velocity of 8 m/sec. Afterwards it
decelerates with the constant rate and comes to rest. If the I |_| |_| I
total time taken is 4 sec, the distance travelled is
@ 32m (b) 16m © | | |t:> (d) =
(c) 4m (d) None of the above
The equation represented by the graph below is :
A . article moving along x-axis has acceleration f, at time t,
1 30. A particl ing along ish leration f, at ti
@ y= 7 gt
2 given by f = £, 1_% , where f; and T are constants. The
— t
b) y= -l gt O Qine particle at t =0 has zero velocity. In the time interval between
2 y ¢t =0 and the instant when f= 0, the particle’s velocity (v,) is
1,2 (m)
= —ot 1 1
© y= 3¢ v @ SEP O £ © ST @ §T
d y= -1 gt2 31. A body 'is thrown Vertic.al.ly up with a Velocity u. It passes
2 three points A, B and C in its upward journey with velocities
A particle moves a distance x in time t according to equation uu u ) ) )
x = (t+5)7!. The acceleration of particle is proportional to: — > and — respectively. The ratio of AB and BC is
(@) (velocity) 32 (b) (distance)? 23 4
(C) (distance)*z (d) (Velocity)2/3 (a) 20:7 (b) 2 (C) 10:7 (d) 1
A particle when thrown, moves such that it passes from 32. A boat takes 2 hours to travel 8 km and back in still water
same height at 2 and 10 seconds, then this height h is : lake. With water velocity of 4 km h™!, the time taken for
(@) 5g b g (c) 8g (d) 10g going upstream of 8 km and coming back is
The distance through which a body falls in the nth second (@) 160 minutes (b) 80 minutes
is h. The distance through which it falls in the next second is (¢) 100 minutes (d) 120 minutes
g 33. Abody starts fromrest and travels a distance x with uniform
@ h (b) h+ P (© h-g () htg acceleration, then it travels a distance 2x with uniform speed,
A stone thrown upward with a speed u from the top of the finally it travels a distance 3x with uniform retardation and
tower reaches the ground with a velocity 3u. The height of comes to rest. If the complete motion of the particle is along
the tower is a straight line, then the ratio of its average velocity to
(@ 3u¥g (b) 4u¥g (c) 6u¥g (d) 9u¥/g maximum velocity is
A particle moves along a straight line OX. At a time t (in (@ 2/5 (b) 3/5 (c) 4/5 d 67
seconds) the distance x3(in metres) of the particle from Ois 34, A man of 50 kg mass is standing in a gravity free space at a
given by x =40+ 12t j)t -How long would the particle travel height of 10 m above the floor. He throws a stone of 0.5 kg
before coming to rest? mass downwards with a speed 2 m/s. When the stone
(@ 40m (b) 56m (c) 16m (d) 24m reaches the floor, the distance of the man above the floor
The graph shown in figure shows will be:
{)lz)ed;/eloclty v versus time t for a T}\ (a) 99m (b) 10.1m (C) 10m (d) 20m
) Y . / 35. A boy moving with a velocity of 20 km h! along a straight
|31 8 &

Which of the graphs represents the
corresponding acceleration versus
time graphs?

A
@ }/ N o)

»—>

t—>

line joining two stationary objects. According to him both
objects

(@) move in the same direction with the same speed of
20kmh!

(b) move in different direction with the same speed of
20kmh!

(c) move towards him
(d) remain stationary
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36. Arubber ballis dropped from a height of Smetreon aplane 42. A particle is moving with uniform acceleration along a
where the acceleration due to gravity is same as that onto straight line. The average velocity of the particle from P to Q
the surface of the earth. On bouncing, it rises to a height of is 8ms~! and that Q to S is 12ms~!. If QS = PQ, then the
1.8 m. On bouncing, the ball loses its velocity by a factor of average velocity from P to S is
16 |
@3> v 2 © 2 o = (@ 9.6ms! (b) 1287ms' o -
5 25 5 25 | B | P Q S
37. Astone falls freely from rest from a height h and it travels a (© 64ms™ (d) 327ms
9h 43. The variation of velocity of a particle with time moving along
distance — in the last second. The value ofh is astraight line is illustrated in the figure. The distance travelled
25 by the particle in four seconds is
@ 145m (b) 100m (¢) 1225m (d) 200 m
38. Which one of the following equations represents the motion (@) 60m
of a body with finite constant acceleration ? In these =30
equations, y denotes the displacement of the body at time t (b) 55m g
and a, b and ¢ are constants of motion. };20
@ y=at (b) y=at+bt? © 25m ST/
> 0 H H ! >
2 3 a
(b) y=at+bt” +ct d y= ? +bt (d) 30m Tlime 2in se%:on(;1
39. Aparticle travels halfthe distance with a velocityof 6ms~!.  44. A stone falls freely under gravity. It covers distances h 1 hy
The remaining half distance is covered with a velocity of and h; in the first 5 seconds, the next 5 seconds and the
4 ms! for halfthe time and with a velocity of 8 ms™! for the next 5 seconds respectively. The relation between h, h,
rest of the half time. What is the velocity of the particle and ha is
averaged over the whole time of motion ? 3
@@ 9ms! (b) 6ms! (¢) 535ms!  (d)Sms’! b = hy hy b h =3h. and b = 3h
40. A bullet is fired with a speed of 1000 m/sec in order to @ b 3 5 ®) b, 1ands 2
penetrate a target situated at 100 m away. If g = 10 m/s?, the
gun should be aimed (©) h;=h,=h; (d) hy=2h,=3h,
(a) directly towards the target 45. A car, starting from rest, accelerates at the rate f through a
(b) 5 cmabove the target distance S, then continues at constant speed for time t and
(c) 10 cm above the target f
(d) 15 cm above the target then decelerates at the rate = to come to rest. If the total
41. A body covers 26, 28, 30, 32 meters in 10, 11th, 12t and
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13th seconds respectively. The body starts

(@) from rest and moves with uniform velocity

(b) from rest and moves with uniform acceleration

(c) with an initial velocity and moves with uniform
acceleration

(d) withaninitial velocity and moves with uniform velocity

distance traversed is 15 5, then

@ S= (b) S=fi

_ )
() S= 4ﬁ d §= 72ﬁ
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Total Questions 45 Total Marks 180
Attempted Correct
Incorrect Net Score
Cut-off Score 50 Qualifying Score 70
Success Gap = Net Score — Qualifying Score
Net Score = (Correct x 4) — (Incorrect x 1)
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