SMAPhysics

RECTILINEAR MOTION

ONLY ONE OPTION CORRECT TYPE

SECTION (A) : DISTANCE AND DISPLACEMENT

1.

A runner completes one round of a circular path of radius r in 40 seconds. His displacement after
2 minutes 20 seconds will be
(1) zero (2) 2mr 3) 2r (4) Tmr

A body moves along a curved path of a quarter circle. The ratio of distance to displacement is
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A Body moves 6 m north. 8 m east and 10m vertically upwards, what is its resultant displacement
frominitial position

.
2
A person moves 30 m north and then 20 m towards east and finally 30v/2min south-west direction.

The displacement of the person from the origin will be
(1) 10 m along north ~ (2) 10 m long south (3) 10 m along west (4) Zero

(1) 10/2m (2)10m (3) (4)10x2m

A hall has the dimensions 10 m x 10 m x 10 m. A fly starting at one corner ends up at a diagonally
opposite corner. The magnitude of its displacement is nearly

(1) 543 m (2103 m (3)204/3 m (4)304/3 m

A particle starting from the origin (0, 0) moves in a straight line in the (x, y) plane. Its coordinates at a
later time are («/5 , 3). The path of the particle makes with the x-axis an angle of :
(1) 30° (2) 45° (3) 60° (4) o°

SECTION (B) : AVERAGE SPEED AND AVERAGE VELOCITY

1 _ , 1 .
A motor car covers Erd part of total distance with v, =10km/hr, second Erd part with

1
v, =20 km/hr and rest Erd part with v, =60km/hr. What is the average speed of the car?

(1) 18 km/hr (2) 45 km/hr (3) 6 km/hr (4) 22.5 km/hr

A car travels a distance of 2000m. If the first half distance is covered at 40 km/hour and the second
half at velocity v and if the average velocity is 48 km/hour then the value of v is
(1) 56 km/hour (2) 60 km/hour (3) 50 km/hour (4) 48 km/hour

A particle moves towards east for 2 sec with velocity 15 m/s and move towards north for 8 sec with
velocity 5 m/s. Then average velocity of the particle is :
(1) 1mis (2) 5mis (3) 7mis (4) 10 m/s

Which of the following is a one dimensional motion
(1) Landing of an aircraft (2) Earth revolving a round the sun
(3) Motion of wheels of a moving trains (4) Train running on a straight track



The ratio of the numerical values of the average velocity and average speed of a body is always
(1) Unity (2) Unity or less
(3) Unity or more (4) Less than unity

A car runs at constant speed on a circular track of radius 100 m taking 62.8 s on each lap. What is the
average speed and average velocity on each complete lap?

(1) velocity 10m/s, speed 10 m/s (2) velocity zero, speed 10 m/s

(3) velocity zero, speed zero (4) velocity 10 m/s, speed zero

Mark the correct statements :

(1) The magnitude of the instantanteous velocity of a particle is equal to its instantanteous speed.

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

(3) It is possible to have a situation in which the speed of a patrticle is always zero but the average
speed is not zero

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

A car moves from X to Y with a uniform velocity v, and returns to X with a uniform velocity v,. The
average speed for this round trip is :

(1) 2Yabs. @ P Ve (3) Yo% (4) Ve

Vg +Vy, Vg +Vy, 2

SECTION (C) : VELOCITY, ACCELERATION, AVERAGE ACCELERATION

1.

A particle is moving with velocity 5 m/s towards east and its velocity changes to 5 m/s north in 10 sec.
Find the acceleration.

1) V2N-W (2)%N—W (3)%N—E @) J2N-E

The displacement-time relationship for a particle is given by X =a, +at +a2t2. The acceleration of

the particle is
(1) @ (2 a (3 a (4) 2a,

A particle has velocity given by v =20 + 0.1 t? then it has
(1) uniform acceleration (2) uniform retardation
(3) non uniform acceleration (4) zero acceleration

The displacement is given by x = 2t + t + 5, the acceleration at t = 5 sec will be
(1) 8 m/s? (2) 12 m/s? (3) 15 m/s? (4) 4 m/s?

A particle is moving so that its displacement is given as s =t — 6t°> + 3t + 4 meter. Its velocity at the
instant when its acceleration is zero will be
(1) 3m/s (2) =12 m/s (3) 42 m/s (4) 9 mls

If velocity of a particle is given by V =10 +2t?m/s. The average acceleration between 2 and 5 s is
(1) 2 m/s? (2) 4 m/s? (3) 12 m/s? (4) 14 m/s?

If the displacement of a particle varies with time as \/; =t+7, the
(1) velocity of the particle is inversely porportional to t

(2) velocity of the particle is directly proportional to t

(3) velocity of the particle is proportional to \ﬁ

(4) the particle moves with a constant acceleration
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The displacement [s] of a body is directly proportional to the square of the time [t] than the acceleration
of the body is
(1) increases (2) constant (3) decreases (4) zero

A truck travelling due north at 20 ms™ turns west and travels with same speed. What is the change in
velocity ?

(1) 20 J2 ms* south-west (2) 40 ms south west
(3) 2042 ms north west (4) 40 ms north west

If relation between distance and time is s = a + bt + ct?, and initial velocity and acceleration :
()b+2ct,2c 2)b,2c 3 2c,b AHb+2c2c

A car starts from rest and has an acceleration a = t. A truck is moving with a uniform velocity of
6 m/s. At what distance will the car overtake the truck? (at t = O both start their motion in the same
direction from the same position)

(1) 36 m (2)8m 3)32m 4)4m

Two balls are dropped from the same point after an interval of 1 s. If acceleration due to gravity is 10
m/s?, what will be the separation 3 seconds after the release of first ball?
()5m (2) 10 m (3)25m (4)20 m

A truck travelling due to North at 20 m/s turns East and travels at the same speed. The change in its
velocity is

(D) 20~/2m/sNorth —East 2 20~/2m /s South —East
(3) 40v/2m/sNorth — East (4) 20v/2 m/sNorth — West

If velocity varies with time as v = 4t, find the distance travelled by the body in the interval of 2 sto 4 s.
()24 m (2) 240 m 3)2.4m (4)0.24 m

A particle moves along a straight line OX. At a time t (in seconds) the distance x (in metres) of the
particle from O is given by
X=40+ 12t —t3
How long would the particle travel before coming to rest ?
()24 m (240 m (3) 56 m (4) 16 m

The position x of a particle with respect to time t along x-axis is given by x = 9t — t® where x is in metre
and t in second. What will be the position of this particle when it achieves maximum speed along the +
x direction?

(1)32m (2) 54 m (3)81lm (4) 24 m

The displacement of a body is given to be proportional to the cube of time passed. The magnitude of
the acceleration of the body, is

(1) Increasing with time (2) Decreasing with time

(3) Constant but not zero (4) Zero

Velocity-time curve for a body projected vertically upwards is
(1) Ellipse (2) Parabola (3) Hyperbola (4) Straight line

The relation between time t and distance x is t = ax? + bx, where a and b are constants. The
acceleration is:
(1) —2abv? (2) 2bv? (3) —2av? (4) 2av?



20.

A particle is moving eastwards with a velocity of 5 ms=. In 10 second the velocity changes to 5 ms!
northwards. The average acceleration in this time is :

Q) L ms™ towards north-west 2 1 ms2 towards north
J2 2
(3) zero 4) %mS*2 towards north-west.

SECTION (D) : EQUATIONS OF MOTION AND MOTION UNDER GRAVITY

1.

10.

Which one of the following equations represent the motion of a body with finite constant non-zero
acceleration. In these equations y denotes the displacement of the body at time t and a,b and c are the
constant of the motion

(1)y=%+bt (2) y =at (3) y=at +bt (4) y =at +bt® + ct®

A ball is thrown upward and reaches a height of 64 feet, its initial velocity should be (g = 32 ft/sec?)
(1) 64 ft/sec (2) 72 ft/sec (3) 32 ft/sec (4) 4096 ft/sec

Two bodies of different masses m_ and m, are dropped from two different heights, viz a and b. The
ratio of times taken by the two to drop through these distance is

(M) a:b 2 Ma.b ) Ja: b (4) a%:b?

m, a

A body thrown up with a finite speed is caught back after 4 sec. The speed of the body with which it is
thrown up is
(1) 10 m/sec (2) 20 m/sec (3) 30 m/sec (4) 40 m/sec

A body is thrown upward and reaches its maximum height. At that position
(1) its velocity is zero and its acceleration is also zero

(2) its velocity is zero but its acceleration is maximum

(3) its acceleration is minimum

(4) its velocity is zero and its acceleration is the acceleration due to gravity

The initial velocity of a particle (at t = 0) is u and the acceleration f of particle at time t is given by
f = at. Where ais a constant which of the following relation for velocity v of particle after time t is true?
(Dv=u+at? (2)v=u+at¥2 B)v=u+at (4) none of these

A body starting from rest and has uniform acceleration 8 m/sec2. The distance travelled by it in 5th
second will be
(1) 36 m (240 m (3) 100 m (4) 200 m

A body starts from rest, the ratio of distances travelled by the body during 3rd and 4th seconds is
v 7/5 (2) 517 3)7/3 (4) 3/7

The initial velocity of a particle is 10 m/sec and its retardation is 2 m/sec?. The distance covered in the
fifth second of the motion will be
D1m (2)19m (3) 50 m (4) 75 m

An object is released from some height. Exactly after one second, another object is released from the
same height. The distance between the two objects exactly after 2 seconds of the release of second
object will be

(1)49m (2) 9.8 m (3)19.6 m (4)24.5m
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A man standing on the edge of a cliff throws a stone straight up with initial speed u and then throws
another stone straight down with same initial speed u from the same position. Find the ratio of speeds,
the stones would have attained when they hit the ground at the base of the cliff?

Mm2:1 21:2 ®1:1 @3:1

A stone is dropped from a bridge and it reaches the ground in 4 seconds. The height of the bridge is
(1) 78.4m (2) 64 m (3) 260 m (4) 2000 m

A stone is dropped from the top of a tower and it strikes with 3 km/hr against the ground. Another stone
is thrown vertically downwards from the same top of the tower with a velocity 4 km/hr. Its velocity when
it strikes the ground will be

(1) 7.0 km/hr (2) 5.0 km/hr (3) 3.5 km/hr (4) 4.0 km/hr

A ball is thrown vertically upwards from the top of a tower with a velocity of 10 m/sec. If the ball falls on
the ground after 5 seconds, the height of the tower will be (use g = 10 m/s?)
(1)25m (2) 50 m 3) 75 m (4) 100 m

In the above question, what maximum height above the tower will the ball attain?

(1) /5 m (2)5m (3) 52m (4) 10 m

In the above question, the total distance travelled by the ball before it returns to the ground is
(1)85m (2 75m (3) 100 m (4) 175 m

In the above question, in what time will it reach the maximum height
(1) 1sec (2) 2 sec 3 J2 sec 4 1/~/2 sec

In the above question, with what velocity will the ball strike the ground
(1) zero (2) 40 m/s (3) 10 m/s (4) 60 m/s

If a body starts from rest and travels 1.2 m in the 8th second then what is the acceleration
(1) 0.20 m/s? (2) 0.16 m/s? (3) 0.08 m/s? (4) 0.2255 m/s?

A body starts from rest and has an acceleration 20 cm/sec?. What is the distance covered by the body
in first 8 sec
(1) 160 cm (2) 640 cm (3) 1280 cm (4) 1640 cm

The initial velocity of a body moving along a straight line is 7 m/s. It has a uniform acceleration of
4 m/s?. The distance covered by the body in the 5" second of its motion is
(1)25m (2)35m (3) 50 m (4) 85 m

A train covers 50 metre distance and stops when applied the breaks. If the velocity of train is just
doubled and applied the same retarding force then the distance covered by the train is
(1) 50 m (2) 100 m (3) 150 m (4) 200 m

A particle after starting from rest, experiences constant acceleration for 20 sec. If it covers a distance s,

in first 10 sec, then the distance covered during next 10 sec will be
1) s, (2) 2s, (3) 3s, (4) 4s,

When two particles each of mass m are dropped from height h and 2h respectively, then the ratio of
their times to reach the ground is

(1) 1:2 22 :1 (3)1:2 (4)2:1
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The velocity of bullet is reduced from 200 m/s to 100 m/s while travelling through a wooden block of
thickness of 10 cm. The retardation assuming to be uniform, will be :
(1) 15 x 10* m/s? (2) 13.5 x 10* m/s? (3) 12 x 10* m/s? (4) none of these

A body falls from a height h = 200 m. The ratio of distance travelled in each 2 s, duringt =0tot=6 s of
the journey is :
D1:4:9 21:2:4 31:3:5 @H1:2:3

A car moving with a speed of 50 km/h, can be stopped by brakes after at least 6m. If the same car is
moving at a speed of 100 km/h, the minimum stopping distance is
(1 12m (2) 18 m (3) 24 m 4)6m

Speeds of two identical cars are u are 4u at a specific instant. The ratio of the respective distances in
which the two cars are stopped in the same time
M1:12 21:4 31:8 4)1:16

Juggler keeps on moving four balls in the air continuously such that each ball attains 20 m height.
When the first ball leaves his hand, the position of the other balls (in metre height) will be
(1) 10, 20, 10 (2) 15, 20, 15 (3) 5,51, 20 (4) 5, 10, 20

A particle is thrown upwards from ground. It experiences a constant air resistance which can produce a
retardation of 2 m/s? opposite to the direction of velocity of particle. The ratio of time of ascent to the
time of descentis: [ g =10 m/s?]

, 2 2 3
W 1:1 @ \g @2 @) \g

A block is moving down a smooth inclined plane starting from rest at time t = 0. Let S_ be the distance

travelled by the block in the interval t =n — 1 tot = n. The ratio Sn is
n+1

2n-1 2n-1 2n+1 2n
(2 ) —— (4)
2n 2n+1 2n-1 2n-1

(€

An alpha particle enters a hollow tube of 4 m length with an initial speed of 1 km/s. It is accelerated in
the tube and comes out of it with a speed of 9 km/s. The time for which it remains inside the tube is
(1) 8x107°s (2) 80 x 107°s (3) 800 x 107%s (4) 8 x10™'s

A student is standing at a distance of 50metres from the bus. As soon as the bus begins its motion with
an acceleration of 1ms™, the student starts running towards the bus with a uniform velocity u. Assuming
the motion to be along a straight road, the minimum value of u, so that the student is able to catch the
bus is

(1) 5ms™ (2 8ms™ (3) 10 ms™ (4) 12 ms™

A man throws balls with the same speed vertically upwards one after the other at an interval of 2
seconds. What should be the speed of the throw so that more than two balls are in the sky at any time ?
(Given g = 9.8 m/s?)

(1) Any speed less than 19.6 m/s (2) Only with speed 19.6 m/s

(3) more than 19.6 m/s (4) At least 9.8 m/s

A ball is thrown vertically upward. It has a speed of 10 m/s when it has reached one half of its maximum
height. How high does the ball rise ? (Taking g = 10 m/s?)
(1)15m (2) 10 m (3)20m 4)5m
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Two bodies, A (of mass 1kg) and B (of mass 3kg) are dropped from heights of 16 m and 25 m,
respectively. The ratio of the time taken by them to reach the ground is :
(1) 5/4 (2) 12/5 (3) 5/12 (4) 4/5

The distance travelled by a particle starting from rest and moving with an acceleration %mgz, in the
third second is

(1) 6 m ) 4m 3) %m 4) %m

If a ball is thrown vertically upwards at 40 m/s, its velocity after two seconds will be
(1) 10 m/s (2) 20 m/s (3) 30 m/s (4) 40 m/s

A body A starts from rest with an acceleration a,. After 2 s another body B starts from rest with an
acceleration a,. If they travel equal distances in 5" s, after the starts of A, the ratio a, : a, will be equal

to:
19:5 25:7 35:9 @7:9

A parachutist after bailing out falls 50 m without friction. When parachute opens, it decelerates at
2 m/s?. He reaches the ground with a speed of 3 m/s. At what height , did he bail out?
(1)91m (2) 182 m (3) 293 m 4 111m

A car moving with a speed of 50 km/hr, can be stopped by brakes after at least 6 m. if the same car is
moving at a speed of 100 km/hr, the minimum stopping distance is :
(D) 12m (2) 18 m (3) 24 m 4)6m

A ball is released from the top of a tower of height h metres. It takes T seconds to reach the ground.
What is the position of the ball in T/3 seconds?

(1) h/9 metre from the ground (2) 7h/9 metre from the ground

(3) 8h/9 metre from the ground (4) 17h/9 metre from the ground

An automobile travelling with a speed of 60 km/h, can brake to stop within a distance of 20 m. If the car
is going twice as fast, ie. 120 km/h, the stopping distance will be
()20 m (240 m (3) 60 m (4) 80m

A particle is moving along straight line with initial velocity 48 m/sec and acceleration —10m/s2. The
distance travelled by particle in 5th second is :

(1) 3m (2) 115 m 3) % m 4 % m

SECTION (E) : GRAPH RELATED QUESTIONS

1.

The displacement-time graph for the two particles A and B are straight lines inclined at angles 30° and
60° with the time axis. The ratio of the velocities of A to B will be

(H1:2 () 1:/3 (3)V3:1 (4)1:3



The variation of velocity of a particle moving along straight line is shown in figure. The distance
traversed by the body in 4 seconds is

o
?
E 20
2
R o
E R

o' 1 2 3 4

Time (sec)
()70 m (2) 60 m (3)40m (4) 55 m

The adjoining curve represents the velocity-time graph of a particle, its acceleration values along OA,
AB and BC in metre/sec? are respectively

g1t 4
Q
S
e °
P
'g ! H C
o O 10 20 30 40
> Time in sec
(1) 1,0,-0.5 (2) 1,0,0.5 (3)1,1,05 (4) 1,0.5,0

The velocity-time graph of a linear motion is shown below. The displacement from the origin after
8 seconds is

um/s

(1) 18 m (2) 16 m 3)6mM (4) 6 cm

The following figures show some velocity V versus time t curves. But only some of these can be
realised in practice. These are

v v v \
(1) ‘ i : 2 ‘ f i : 3 ‘ izg (4)
0 t 0 t o) t o t

(1) Only a,band d (2) only a,b,c (3) only b and c (4) all of them

A rocket is projected vertically upwards and its time velocity graph is shown in the figure. The
maximum height attained by the rocket is

1000

T 20 tsec) 120
v (sec)

(Mlfsec)

(1) 1 km (2) 10 km (3) 100 km (4) 60 km
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10.

The displacement of a particle as a function of time is shown in fig. The fig. indicates that

Displacemen

Time

(1) the particle starts with a certain velocity, but the motion is retarded and finally the particle stops

(2) the velocity of particle is constant throught

(3) the acceleration of the particle is constant throughout

(4) the particle starts with a constant velocity, the motion is accelerated and finally the particle moves
with another constant velocity.

Figure shows position-time graph of two cars A and B.

x(m)
A
B
5
0 t(s)
(1) Car A is faster than car B. (2) Car B is faster than car A.
(3) Both cars are moving with same velocity. (4) Both cars have non zero positive acceleration.

Fig. shows the displacement time graph of a particle moving on the X-axis.

t "

0

(1) the particle is continuously going in positive x direction
(2) the particle is at rest
(3) the velocity increases up to a time t, and then becomes constant.

(4) the particle moves at a constant velocity up to a time t, and then stops.

The displacement—time graph of a moving particle is shown below. The instantaneous velocity of the

particle is negative at the point :
XA

v
—

e (2D Q) E (4 F
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The displacement of a particle as a function of time is shown in the figure. The figure shows that

N

Displacement
-

5 %
Time in second
(1) The particle starts with certain velocity but the motion is retarded and finally the particle stops
(2) The velocity of the particle is constant throughout
(3) The acceleration of the particle is constant throughout.
(4) The particle starts with constant velocity, then motion is accelerated and finally the particle moves
with another constant velocity

Acceleration-time graph of a body is shown. The corresponding velocity-time graph of the same body is
a

t
(1) ‘ — (2)l (3) :/ 4
t t t !

Figure shows the position of a particle moving on the x-axis as a function of time

!
(=]

—_
L]

Displacement

- 4 6 t(zec)

(1) the particle has come to rest 6 times

(2) the maximum speed is att =6 sec

(3) the velocity remains positive fort =0tot =6 sec

(4) the average velocity for the total period show in negative

A particle is initially at rest, It is subjected to a linear acceleration a , as shown in the figure. The

maximum speed attained by the particle is
A

10

a
(m/s?)

time (s) 11
(1) 605 m/s (2) 110 m/s (3) 55 m/s (4) 550 m/s
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A body starting from rest moves along a straight line with a constant acceleration. The variation of

speed (v) with distance (s) is represented by the graph :
\" \" \"
2 3 4
s—> sS—>

A ball is thrown vertically upwards. Which of the following plots represents the speed-time graph of the

ball during its flight if the air resistance is not ignored ?
s s
2 3 4
t—

S
t—

(€

x
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S—>

(€

I
I

Which of the following velocity time graphs shows a realistic situation for a body in motion?

) T‘ )
@ /L @ |\ @

t—

o

' | O
t—>

!

When a ball is thrown up vertically with velocity v, , it reaches a maximum height of h. If one wishes to
triple the maximum height then the ball should be thrown with velocity :
(1) 3 v, (2 3v, (3)9v, (4) 312 v,

A particle is thrown above, then correct v-t graph will be
v v v

G mt 3
|

A particle is thrown vertically upwards. The graph between its speed v and time t is given by (neglecting
the air resistance) the following figure :

v v
f f
2 ®)

_)t

(€
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t
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In 1.0 sec. a particle goes from point A to point B moving in a semicircle of radius 1.0 m. The magnitude

of average velocity is:
A

(1) 3.14 m/sec (2) 2.0 m/sec (3) 1.0 m/sec (4) zero
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