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Motion in One Dimension

2011

1. A body is moving with velocity30ms™ towards East. After 10s its velocity becomes
40ms™ towards North. The average acceleration of the badis
a) 7ms? b) V7ms™ C)5ms™ d) 1ms™

2. A boy standing at the top of a tower of 20m helg drops a stone."Assuming =10ms™

, the velocity with which it hits the ground is

a) 20ms™ b) 40ms™ C) 5ms* d) 10ms™
3. Position-time graph for motion with zero acceleation’is
a) b) C) d)
b) €) d 4
x|\ X[~ . W e
| |
—— —~Z — e T

4. The speed-time graph of a particle moving along solid curve is shown below. The

distance traversed by the particle fromt = Os to £3s is

- 2

£
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4
1 2 3
Time (s)
a) 2% b) 1% c) 1% d) 2%
2 4 3 5
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5.

10.

A boat is sent across a river with a velocity dkm/h. If the resultant velocity of boat

Is 10km/h, then velocity of the river is

a) 10km/h b) 8 km/h C) 6 km/h d) 4 km/h

A train is moving slowly on a straight track with a constant speed of 2 m/s. A
passenger in that train starts walking at a steadgpeed of 2m/s to the back of the
train in the opposite direction of the motion of the train so to an observer standing on
the platform directly in front of that passenger, the velocity of the passenger appears

to be

a) 4ms™ b) 2ms*

C) 2ms™ in the opposite direction of the train d) Zero

A ball thrown vertically upwards with aninitial 'velocity of 1.4m/s return in 2s. The
total displacement of the ball is

a) 22.4 cm b) Zero c) 44.8 m d) 33.6 m

From the tap of a tower, a particle is thrown veically downwards with a velocity of
10m/s. The ratio of distance covered by it in the8and 2" seconds of its motion is
(takeg =10m/s?)

a)5:7 b)7:5 c)3:6 d)6:3

The positionx of a particle varies with time fasx = at” -bt®. The acceleration of the
particle.will be zero at time t equal to

2a 1 a
— b) = — d
a)Sb )b C)Sb )e

A body starts from rest with a uniform acceler#éion. If its velocity after n seconds is

v, then its displacement in the last 2s is

2v(n+1) b) v(n+1) 0) v(n-1) d) 2v(n—-1)
n n n n

a)
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11. A body A is thrown up vertically from the ground with a velocity v, and another
body B is simultaneously dropped from a height H. Tiey meet at a heighg'—, if v, Is

equal to

a) y2gH b) J/oH c) %\/g_H d) \/?—IE

12. The ratios of the distance traversed in succegs intervals of time by a-bady, falling
from rest, are
a)l1:3:5:7:9:...b)2:4:6:8:10:...¢)1:4:7:10:13....... d) None of

these

2009

13. The displacement of a particle, starting fromest (at t = 0) is given bg=6t*-t*. The
time in seconds at which the particle will obtain ero velocity again is
a) 2 b) 4 c)6 d) 8

14. A stone is thrown vertically upwards. When thestone is at a height equal to half of
its maximum height, its speed will be 10m/s, and #n the maximum height attained
by the stone is (takey =10m./s?)
a) 5m b) 150 m c) 20 m d) 10 m

15. Figure (1) and (2) show the displacement-timeaphs

of two particles moving along the x-axis. We can ya r
that
Fa) Fig )
a) Both the particles are having a uniformly acegksl motion
b) Both the particles are having a uniformly rd& motion
c) Particle (1) is having on uniformly acceleratedtion which particle (2) is having an
uniformly retarded motion
d) Particle (1) is having a uniformly retarded motwhile particle (2) is having an

uniformly accelerated motion.
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16.

17.

18.

19.

20.

21.

Which of the following can be zero, when a padle is in motion for some time?
a) Distance b) Displacement c) Speed d) None of These

The distance travelled by a particle startingrom rest and moving with an

accelerationgms‘z, in the third second is

a) 6m b) 4m 0 pm d) %)m

A particle moves in a straight line with a cortant acceleration. It changes its velocity
from 10ms™ to 20ms™ while passing through a distance 135m in t second@he value
of tis

a) 10 b) 1.8 c) 12 d)9

A parachutist after bailing out falls 50m. withaut friction. When parachute opens, it
decelerates ams™. He reaches the ground with a speed 8fs™. At what height, did
he bail out?

a)91lm b) 182 m C) 293 m d) 111m

A car, starting from rest, acceleration at the-ate f through a distance S, then
continues at constant speed for time t and then delerates as the rate /2 to come to

rest. If the total distance travelled is 15S, then
a) S = ft b) s=1 2 C) S== f? d) s=1
6 72 4

A body.stats from rest and moves with uniform eceleration. Which of the following
graphs represent its motion?

a) b) C) d)
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22.

23.

24.

25.

26.

27.

A car moves from X to Y with a uniform speedv, and returns to Y with a uniform

speedy, . The average speed for this round trip is

2V.V Vv,V VvV, +V
a) —4u b) ./vv c)—du_ d) - d
)Vd +Vu ) u'd )Vd +Vu ) 2

The position x of a particle with respect to the t along X-axis is given byx =9t -t*
where X is in metre and t in second. What will be gsition of this particle when it

achieves maximum speed along the +x direction?

a) 32m b) 54m c) 81m d) 24m

A particle starting from the origin (0, 0) moves in a straight line in the (x, y) plane.
Its coordinates at a later time arg+/3,3). The path of-the.particle makes with the X-
axis an angle of

a) 3¢ b) 45° c) 60° d) 0°
A particle moving along X-axis has acceleratiofy at time t, given byf = f, (1—%),

where f, and T is constant. The particle at t = 0 has zereelocity. In the time
interval between t = 0 and the instant when f = Ghe particle’s velocity (v,) is

a) .1 B) £12 c) f,T° d) % i1

A man throws balls'with the same speed vertidglupwards one after the other at an
interval of-2s. What should be the speed of the tbw so that more than two balls are
in the sky-at any time? (Giverg =9.8ms™)

a) Any speed less thar.eams™ b) Only with speed9.6ms™

c) More thani9.amns™ d) At least19.ams™

A conveyor belt is moving horizontally at a spsd of4ms™. A box of mass 20 kg is
gently laid on it. It takes 0.1 s for the box to cme to rest. If the belt continues to

move uniformly, then the distance moved by the bo&n the conveyor belt is

a) Zero b) 0.2 m c)0.4m d) 0.8 m

www.sakshieducation.com



www.sakshieducation.com

28. The acceleration of a particle is increasingriearly with time t as bt. The particle
starts from the origin with an initial velocity v,. The distance travelled by the particle
in time t will be
a) v.t +%th b) v.t +%bt3 c) vt +%bt3 d) vt +%th

2006

29. Two spheres of same size, one of mass 2kg andther of mass 4kg, are dropped
simultaneously from the top of Qutab Minar (height= 72m). When«they are 1m
above the ground, the two spheres have the same
a) Momentum b) Kinetic Energy c) Potential Energy) Adceleration

30. The velocity of a particle at an instant isOms™. After 3s its velocity will become
16ms™. The velocity at 2s, before the given instant wodlhave been
a) ems™ b) 4ms™ c) 2ms™ d) 1ms™

31. A body falls from a height h = 200m. The rati@f distance travelled in each 2s,
during t = 0 to t = 6s of the journey.is
a)l:4:9 b)1:2:4 c)1:3:5 d)1:2:3

2006

32. Consider the given velocity-time graph

A
+Vo_
l 2 4 6\8 101112

t —»

It represents the motion of

a) A projectile projected vertically upward, fronpaint
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b) An electron in the hydrogen atom
c) A bullet fired horizontally from the top of awer

d) An object in the positive direction with decsewy speed

A body begins to walk eastward along a street front of his house and the graph of
his displacement from home is shown in the followipfigure. His average speed for

the whole time interval is equal to

IS
[S)
|

S
o
|

IL:II:IIIIL

5 10 Wzo

Time (min) —

o

Distance (east) in metre —»

N
o
I

a)8mmin™ b)6mmin™ C)gmmin‘l d) 2mmin™

2005

34.

35.

The displacement x-of 4 particle varies with time fis X=2¢" be” \vhere @.9 and
B are positive constants. The velocity of the partie will

a) Go on decreasing with time b) Be independent af and g
c) Drop to zero whear = 8 d) Go on increasing with time
When a ball is thrown up vertically with velocty v,, it reaches a maximum height of

h. If one wishes to triple the maximum height therihe ball should be thrown with

velocity.

a) V/3v, b) 3v, c) 9v, d) 3/2v,
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36. If aniron ball and a wooden ball of the sameadius are released from a height h in

vacuum, then time taken by both of them, to reachite ground will be

a) Zero b) Unequal c) Roughly equal d) Exactly edua
37. Which of the following velocity-time graphs shas a realistic situation for a body in

motion?

a) b) C) d)

|

t—»

v /_Z/
t—>
t—» t ——

2004
38. An aeroplane flies 400m due north and then 300due south and then flies 1200m
upwards, the net displacement is

a) Greater than 1200m b) Less than 1206) 1400 m d) 1500 m

2003

39. A body goes 20 km'north and then 10km due eadthe displacement of body from its
starting point is
a) 30km b) 25.2km Cc) 22.36 km d) 10 km

40. A particle shows distance-time curve as given this figure. The maximum

instantaneous velocity of the particle is around th point

§ D
2 c
(=]
AB
Time
a) B b) C c)D d) A
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Key
1) c 2) a 3)d 4) b 5)c 6) d
7)b 8) b 9c |10)d |[11)b |12)a |13)b |14)d |15)c |16)b
17)c |[18)d |19)c |20)c [21)b [22)a |23)b |24)c |25)d [26)cC
27)b | 28)c |29)d |30)a |31)c |32)a |[33)b |[34)d |35 a |36)d
37)b [38)a [39)c |40)b
Hints

1. Average acceleration

changeinvelocity

total time
_ Vi TV,
At
\30 + 40 _ v/ 900+ 160( _ 5ms2
10 10

2. Given,g=10ms? andh=20m

We havev =,/2gh

J2x10x 20=+/ 400=. 2@ns™

Distance%xlxlx_;(l_a j)x 3_2( 1.% )L:—

1 10
4

Given AB= Velocity of boat = 8 km/h

AC= resultant velocity of boat=10km/h

BC = velocity of river=+/AC? - AB?

¥

A

100 - &
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=6 km/h

Relative velocity of the passenger with respedttain

=v -v_. =0

passenger train
0 Relative velocity of the passenger with respeth&observer is zero.

Displacement can be defined as the distancedestiitial and final positions of'the ball.

Since the ball returns back to its initial posititime displacement is zero.
S.q :1o+%)(2x 3-1)=35m

S =1o+%)(2x 2- 1 = 25n

LS. 7
San 5

x = at®—bt®
. dx 2
Velocity, v= rm = 2at — Jt

. . d?%x
Acceleration,a = e =2a - 6bt

Substituting for acceleration given, 2a - 6bt =0

= t=—
3b

v
Asv=0+na=a=—
n

=S, :%an2 and distance travelled in (n—2) second is

1 2
Sn_z =§a(n_2)
So the distance travelled in the last 2 s is

_1 2_} _n\2
31—31_2—§an 2a(n 2)
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:g(n2 —(n—Z)Z)

=%{n+(n—2)}{ n-(n-2)

Suppose the two bodies A and B meat at timerteight% from the ground.

ForB,u=0

H
HI2

ForB,v=0

For body B, u =0, h=|_2l
1
h=ut+= gt
= 2g

Hence, % =_gt?

N

ForbodyA,u:vo,h:%
1
h=ut-=gt?
= 29
H X,
— =Vt=—gt
PR N\

So, from Egs. (i) and (ii),
1, 1,
vt ==gt®*==gt
0 29 29
=  yt=glot=e
vy

H 1
Thus, we get—==—gx-%
g 5 29 o
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2
:>H:VL
g

=V, =4/gH
Initially u = 0

Distance travelled in the nth second is given by
h, =u+22n-1)
2

Distance travelled in the'second is
_ g _9
=0+=(2x1-1)==

h=0+2 (2x1-1)=7

Distance travelled in thd®second is
—n. 9 _39
=0+=(2x2-1)=—

h, =0+ (2x2-1)="

Distance travelled in"8second
_ g _95g
=0+=2(2x3-1)==

hy =0+ (2x3- )=

The ratio of distances
h:hthyih,thoi. =1:3:5:7....
Giverns=6t? -t3

Velocity v= % =12 -3°

If velocity.is.zero, thero =12 - 3° = t=4s

Let u'be the initial velocity and h be the nmaxim height attained by the stone

So. v '=u’-2gh,

h

0 (L0 =u’ - 2x10< (':hlzg,vlzlan/sj

orloo=u-1t 0

2 2 _
Again at height hYz =4" ~2dh
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= 0 =u®-2x10xh (v, =0)

So, from egs. (i) and (ii), we have 100 = 10h
= h=10m

17. Distance travelled by the particle in nth setmn
1
S = u+§a(2n—1)
Where u is initial speed and a is acceleratiothefparticle
— -2
Hence,n=3,u=873™
1 4
=0+=x=x(2x3-1
S3rd 2 3 ( )

:EXS:l_Om
6

3

18. Letu and v be the first and final velocitidgparticle and a and s be the constant

acceleration and distance covered.by.it. From thindation of motion
v> =u®+2as

— (20Y = (10f + Zx 13!

a= 300 :ioms_2
Or“ 7 ox135 9

Now using first equation of motion,

V =u +. at

LV=u_20-10_ 10 9_
offdr— = = =9s
a (10/9) 10

19. Parachute bails out at height H from groundotfey at A

v=./2gh =+/2x9.8x 50=+/980ms™

The velocity at groundt =3™" (given)
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-2ms™

Acceleration™ (given)

h=]50m

H A

v=/2gh

Ground

980-9
4

R YOR -
4

OH =242.75+h
=242.75+ 50= 29&

20. The velocity-time graph for the given situattan be drawn as below. Magnitudes of

slope of OA =f

0+f1—?—f—b;—t2+ X
t->(s)

BC = !

And slope of°% "o
f

V= ft,l = Etz
O, =2t
In graph area offOAD gives

_1.»
Distances,S o e, )

Area of rectangle ABED gives distance travelletinme t.

S, =(fipt
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Distance travelled in tim&
1
=S =3 f(2t,)?
Thus, 2t =S =155
S+(ft)t+ ft =155
_ 1.,
S+(ft)t+25=155 ( =3 ftlj

From egs (i) and (ii), we have

125_ (1)
s 1
S
t
0Ot =—
b 6

Fro eq (i), we get

1
082 1 (L)
2
Ds=3f(lj =L
2'\6) 72

distancetraviled
timetaken

Average speed

Let t,andt, ‘be times taken by the car to go from X to Y arehtfrom Y to X

respectively.

XY XY v, v,
Vqu

Then,t +t, =—+—=XY
L+, v v,

Total distance travelled
=XY+XY=2XY

Therefore, average speed of the car for this raupds
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2XY 2V,V,
Vav = or av = +
XY Vu +Vd Vu Vd
Vqu

The position x of a particle with respect todit along X-axis

Now, when speed of particle is maximum,.its-aaegien is zero, ie

A=0

le, 18 -6y =0

Ort=3s

Putting in eq (i), we obtain position of partieethat time

x=9(3% - (3 = 9(9) 2i

= 81-27=54m

Draw the situation as shown. OA representpétle of the particle starting from origin O

(0, 0):-Draw a perpendicular from point A to X-aXi®t path of the particle makes an

anglee with the X-axis, then
y

A
* 3.3

8 s "
ol (0, 0)

tand = slopeof lineOA
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_ t
25. Acceleration’ = fo (1_?j

dv t dv
f=—=1Ff|1—— o f=—
Or " gt 0( Tj [ dt}

orv=" [1‘%}“ ........ (i)

Integrating eq. (i) on both sides

[av=] fo(l—%jdt

Dv:ft—hE+C -
A ) (if)

Where C is constant of integration.
Now, whent=0,v=0

So, from eq. (ii), we get, C=0

t
When, £=0,2% fo(l?j

Ut=T
Substituting t = T in eq. (iii) then velocity

2
PR O £
T 2

> f,T

N~

27. From first equation of motion
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v=u+at
0=-4+ax(0.1)

— a=40ms™

=>Ss=
2x40

2821—638:0.211
80

2
ﬂ=bt:>dv:dtdt:>v:bi+k1
dt 2

Att = O’v=v0:>kl=v0

1
We getV= 5Pt * %

3

dX :%btz +V0 = X:_;bis+vot+k2

Now gt

Att=0 X=0=k =0
Dx=%bt3+vot

From equation of-motion v = u + at
16 =19 + 3a

— -1 — -1 — -2
[hereu—loms ’ v =16ms t= 35’a—2ms ]
And10=u + 2 x 2 (u = required velocity)

u=6ms™ (.t=2s)

_ 1 .
Frone =W+ 0t
As the body is falling from rest, u = 0

1 .
s=—qgt
29

www.sakshieducation.com



33.

34.

www.sakshieducation.com

Suppose the distance travelled in t = 2s, t % 4%s are>'> and > respectively

1
NOW % :59(2)2 = 29
1
s, =§g(4)2 =8g

5 =59(6) =18

Hence, the distance travelled in first two seconds
(s).=s8,-s5,=29

(Sw), =S,—s,=89-29 = 69
(s¢),=s,—s,=18g-8 =1y
Now, the ratio becomes
=2g:69:10g=1:3:¢

Distance from 0 to 55 =40 m
Distance from 5to 10s =0 m
Distance from 1 to 15s = 60 m
Distance from 15to 20s = 20m
So, net distance

=40+0+60+20 = 120.m

Total time taken =20 min.
Hence, average speed

_ distance(m) _120

: . = 6mmin™
time(min) 20

GivenX =2 " +be”

_dx
So, velocityY = g

= —age ™ +bpe”
=A+B
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Where A=—age ™, B= bpBe”

—_—— —at = _'Bt . . . .
The value of tern1°“ ar€ " decreases and of teth bje increases with increase in

time. As a result, velocity goes on increasing \tiitfe.

v =u®-2hg
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