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Motion in One Dimension

2011

1. A body ismoving with velocity 30ms™ towards east. After 10sits velocity becomes 40ms™
towards north. The aver age acceleration of the body is
a) 7ms? b) V7ms2 c) 5ms d) 1ms?

2. A boy standing at the top of atower of 20m height drops a stone. Assumingg =10ms?, the

velocity with which it hitstheground is

a) 20ms™ b) 40ms™ c) 5ms™ d) 10ms™
3. Position-time graph for motion with zero acceleration is
a) b) c) d) |
|
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4. The speed-time graph of a particle moving along a solid curveis shown below. The distance

traversed by theparticlefromt = 0stot =3sis

Speed (ms™)
<)

1 2 3
Time (s)

10 10 10 10

2010

5. A boatissent acrossariver with avelocity of 8km/h. If theresultant velocity of boat is

10km/h, then velocity of theriver is

a) 10km/h b) 8 km/h ) 6 km/h d) 4 km/h
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6. A trainismoving slowly on a straight track with a constant speed of 2 m/s. A passenger in that

train startswalking at a steady speed of 2m/sto the back of thetrain in the opposite direction
of the motion of thetrain so to an observer standing on the platform directly in front of that

passenger, the velocity of the passenger appearsto be
g) 4ms™ b) 2ms™

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

7. A ball thrown vertically upwardswith an initial velocity of 1.4m/sreturn in 2s. Thetotal
displacement of theball is
a) 22.4cm b) zero C) 44.8m d)33.6m

8. Fromthetap of atower, a particleisthrown vertically downwardswith a velocity of 10m/s.
Theratio of distance covered by it in the 3" and 2" seconds of its motion is (take g =10m/s?)
ab:7 b)7:5 c)3:6 d6:3

9. Theposition x of a particle varieswith timet as x= at” —bt*. The acceleration of the particle
will be zero at timet equal to

2a 1 a
a) ™ b) b C) N dc

10. A body startsfrom rest with an uniform acceleration. If itsvelocity after n secondsisv, then

itsdisplacement in thelast 2sis
2v(n+1) b) v(n+1) 0 v(n-1) d) 2v(n-1)

n n n n
11. A body A isthrown up vertically from the ground with a velocity v, and another body B is

a)

simultaneously dropped from a height H. They meet at a height % if v, isequal to

8) \J2gH b) JoH ) S o d) J%g

12. Theratiosof thedistance traversed in successive intervals of time by a body, falling from rest,
are

a)1:3:5:7:9:... b)2:4:6:8:10:..... c)1:4:7:10:13:.....d) None of these

2009

13. Thedisplacement of a particle, starting from rest (at t = 0) isgiven by s=6t*—t*>. Thetimein
seconds at which the particle will obtain zero velocity again is
a 2 b) 4 C) 6 d) 8

14. A stoneisthrown vertically upwards. When the stoneis at a height equal to half of its
maximum height, its speed will be 10m/s, then the maximum height attained by the stoneis
(takeg =10m/ s?)
a) 5m b) 150 m c)20m d) 10 m
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15. Figure (1) and (2) show the displacement-time graphs of two particles moving along the x-axis.
We can say that
x X
" t
Fig (1) Fig (2)
a) both the particles are having an uniformly accelerated motion
b) both the particles are having an uniformly retarded motion
c) particle (1) is having on uniformly accelerated motion which particle (2) is having an uniformly
retarded motion
d) particle (1) is having an uniformly retarded motion while particle (2) is having an uniformly
accelerated motion.
2008
16. Which of the following can be zero, when a particleisin motion for some time?
a) distance b) displacement c) speed d) none of these
17. Thedistancetravelled by a particle starting from rest and moving with an accelerationgms‘2 :
in the third second is
a) 6m b) 4m 9 ¥m a) Bm
3 3
18. A particlemovesin a straight line with a constant acceleration. It changesits velocity from
10ms™ to 20ms™ while passing through a distance 135m in t second. Thevalueof t is
a) 10 b) 1.8 c) 12 d)9
19. A parachutist after bailing out falls 50m without friction. When par achute opens, it
deceleratesat 2ms™?. Hereachesthe ground with a speed of 3ms™. At what height, did he bail
out ?
a)91m b) 182 m C) 293 m d) 111m
20. A car, starting from rest, acceleration at theratef through a distance S, then continues at
constant speed for timet and then deceleratesastheratef/2 to cometorest. If thetotal
distancetravelled is 15S, then
a) S=ft b) S=1 ft? 0 S=— 2 d) s=1 2
6 72 4
21. A body statsfrom rest and moveswith uniform acceleration. Which of the following graphs
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represent its motion?
a) b) c) d

— [
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22.

A car movesfrom X toY with auniform speed v, and returnsto Y with a uniform speed v, .
The average speed for thisround trip is

2V V, A v, +V,
a u b) v v, c) —4-u d) +—<
)vd+vu ) Ve )vd+vu ) =3
23. Theposition x of a particle with respect totimet along X-axisisgiven by x=9t”-t® wherex is
in metreand t in second. What will be position of this particle when it achieves maximum
speed along the +x direction?
a) 32m b) 54m c) 81m d) 24m
24. A particle starting from theorigin (0, 0) movesin a straight linein the (x, y) plane. Its
coordinates at a later time are(+/3,3) . The path of the particle makes with the X-axis an angle
of
a) 30° b) 45° c) 60° d) 0°
25. A particlemoving along X-axis has acceleration f, at timet, given by f = f, (1—%) , Where f,
and T are constant. Theparticleat t = 0 has zero velocity. In thetimeinterval betweent =0
and theinstant when f = 0, the particle’svelocity (v,) is
8 f.T b) T2 ¢ f.T° d) % £T
26. A man throws ballswith the same speed vertically upwar ds one after the other at an interval
of 2s. What should bethe speed of the throw so that morethan two ballsarein the sky at any
time?(Given g=9.8ms?)
a) Any speed lessthan 19.6ms™ b) Only with speed 19.6ms™
c) More than 19.6ms™ d) At least 19.6ms™
27. A conveyor belt ismoving horizontally at a speed of 4ms™. A box of mass 20 kg is gently laid
on it. It takes 0.1 sfor the box to cometorest. If the belt continuesto move uniformly, then the
distance moved by the box on the conveyor belt is
a) Zero b) 0.2 m c)0.4m d) 0.8 m
28. Theacceleration of a particleisincreasing linearly with timet asbt. The particle startsfrom
theorigin with an initial velocity v, . The distance travelled by the particlein timet will be
a) vot+lbt2 b) v0t+lbt3 c) v0t+1bt3 d) vot+1bt2
3 3 6 2
2006
29. Two spheresof same size, one of mass 2kg and another of mass 4kg, are dropped

simultaneously from the top of Qutab Minar (height = 72m). When they are 1m abovethe

ground, the two spher es have the same

a) momentum b) kinetic energy C) potential energy d) acceleration
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30. Thevelocity of a particleat an instant is10ms™. After 3sitsvelocity will becomel6ms™. The

velocity at 2s, befor e the given instant would have been
a) 6ms™* b) 4ms™ c) 2ms™ d) Ims™
31. A body fallsfrom a height h = 200m. Theratio of distancetravelled in each 2s, duringt =0tot
=6sof thejourney is
al4:9 b)1:2:4 c)1l:3:5 d1:2:3

2006
32. Consider the given velocity-time graph

+V0

!

v

oF—— ——— >
l 2 4 6\8 101112
{ —»

_vu

It representsthe motion of

a) a projectile projected vertically upward, from a point

b) an electron in the hydrogen atom

c) abullet fired horizontally from the top of atower

d) an object in the positive direction with decreasing speed

33. A body beginsto walk eastward along a street in front of his house and the graph of his
displacement from homeis shown in the following figure. His aver age speed for the wholetime
interval isequal to

!
£ 40—
E —
=
= 20—
§ 4/ .
E oL 11 |\|‘|/|_1_
¢ 9175 10 \15_~"20
2 20
820 Time (min) —
. . 8 . .
a) 8mmin~* b) 6mmin c)gmmm ! d) 2mmin™
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34 Thedisplacement x of a particle varieswith timet as X= 2€ " +be” \where D% and B are
positive constants. The velocity of the particle will
a) go on decreasing with time b) be independent of  and S
c) drop to zero when o = d) go on increasing with time

35. When aball isthrown up vertically with velocityv,, it reaches a maximum height of h. If one
wishesto triple the maximum height then the ball should be thrown with velocity.
a) v3v, b) 3v, c) 9, d) 3/2v,

36. If aniron ball and a wooden ball of the sameradius arereleased from a height h in vacuum,
then time taken by both of them, to reach the ground will be

a) zero b) unequal c) roughly equal d) exactly equal
37. Which of the following velocity-time graphs shows a realistic situation for a body in motion ?
a) b) c) d)

TR

f— t—> t

2004

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

a) greater than 1200m b) less than 1200m c) 1400 m d) 1500 m

2003

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

40. A particle showsdistance-time curve asgiven in thisfigure. The maximum instantaneous
velocity of the particleisaround the point

§ D
gl £
A-B
Time
a B b) C D d) A
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AC= resultant velocity of boat=10km/h

BC = velocity of river =+ AC*— AB®

B_C

=10 -8

=6 km/h

Relative velocity of the passenger with respect to train
=V -v,.. =0

— Y passenger train

. Relative velocity of the passenger with respect to the observer is zero.
Displacement can be defined as the distance between initial and final positions of the ball. Since the

ball returns back to itsinitial position, the displacement is zero.

www.sakshieducation.com

KEY
1) ¢ 2) a 3) d 4) b 5) ¢ 6) d |
7) b 8) b 9) c 10) d 11) b 12) a 13) b 14) d 15) ¢ 16) b
17) ¢ 18) d 19) ¢ 20) ¢ 21) b 22) a 23) b 24) ¢ 25) d 26) ¢
27) b 28) ¢ 29) d 30) a 31) ¢ 32) a 33) b 34) d 35) a 36) d
37) b 38) a 39) ¢ 40) b
HINTS
Average acceleration = changelnyelocny
total time
_ Vi =V,
At
/30 +40° \/900+1600 _ _
10 10
Given, g=10ms™? and h=20m
We have v=,/2gh
=/2x10%20 =+/400 = 20ms™*
Distance= 1><1><1><1(1.5+1)><1+1(1.5><1) - 24
2 2 2 4
Given AB= Velocity of boat = 8 km/h
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8 S, :10+%(2><3—1)=35m

S =10+%(2><2—1)=25m

San 5
9. x=at’-bt?

= S:‘;rd _Z

Velocity, v=% = 2at — 3bt?

d?x

Accéleration, a = o 2a— 6ht

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

a
>t=—
3b

10. Asv=0+na=a=-—
n

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

S, :%a(n_z)z

So thedistancetravelled inthelast 2 sis

1 1 2
S-S ==an*-=a(n-2
n n-2 2 2 ( )

a

:E(nz—(n—Z)z)

:%{n+(n—2)}{n—(n—2)}

2v(n-1)

11. Suppose thetwo bodies A and B meat at timet, at height % from the ground.

ForB,u=0

H
Hi2

ForB,v=0

ForbodyB,u:O,h:%

www.sakshieducation.com



12.

13.
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1 2
=—qgt
29

NII\J|I

For body A, u=v,, h= —

1
= h=ut-=qgt?
29

H 1 .,
= =yt-—gt
2 2g

So, from Egs. (i) and (ii),
1 ., 1,

Vi——qgt®=—qgt

o 29 29

= yt=gPot=2

g

2

Thus, we get ﬂ:lngi2

2 27 g
2
:>H:VL
g
=V, =4/gH
Initialyu=0

Distance travelled in the nth second is given by
h, :u+%(2n—1)
Distance travelled in the 1% second is
g g
=0+ 2 (2x1-n=2
h 2( ) 7
Distance travelled in the 2" second is
g 39
=0+=(2x2-1) =—
h, 2( ) >
Distance travelled in 3" second
g 59
=0+2(2x3-)=2
h, 2( ) 5

Theratio of distances
h:h:h:h:h:........ =1:3:5:7.......

Givens=6t*—t°
. ds ’
Velocity v=—=12t -3
dt
If velocity is zero, then 0=12t-3t* =t=4s
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14. Letubetheinitia velocity and h be the maximum height attained by the stone

5o W =U*-2gh,
- (10)° =u2—2><10><2 ( hl:g, v1=10m/s)

— 12—
Or 100 = u” —-10h

2 .2
Again at height h, Y2 =4 —20h

= 0°=u’-2x10xh (v, =0)
= u®=20h

So, from egs. (i) and (ii), we have 100 = 10h
= h=10m
17. Distancetravelled by the particle in nth second is

S = u+%a(2n—1)

Where u isinitial speed and ais acceleration of the particle
4

Hence,n=3,u=02=3"™

S,y = 0+%x§x(2x3—1)

:EXS:Em
6 3

18. Letuandv bethefirst and final velocities of particle and aand s be the constant acceleration and
distance covered by it. From third equation of motion
vZ =u®+2as
= (20)* = (10)* + 2ax135
300 10 .,
o a3 9 "
Now using first equation of motion,
V=u+a
o - v—u_20-10_10x9 _
r a (10/99 10
19. Parachute bails out at height H from ground. Velocity at A

9s

v=,/2gh =/2x9.8x50 =+/980ms™

_ -1
The velocity at ground v, =3ms

—2ms™*
(

(given)

Acceleration ~ given)
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A
h=]150m
H A
v =/2gh
Y
Ground
he V-V,
2%2
~ 980-9
4
:%: 242.75
4
s.H=24275+h

=242.75+50 = 293m

The velocity-time graph for the given situation can be drawn as below. Magnitudes of slope of OA =
f

- : ¢
Oq—t,—-bq—t—bq—rz—b X
t->(s)
BC= f
Andsdopeof =~ 7 o
f
V= ftlzth
~L=2t
In graph area of ACAD, gives
1o
Distances, S_Eftl. P ()
Areaof rectangle ABED gives distance travelled in timet.
S, =(f)t
Distance travelled in time
1
:%ZE f(2t)*

Thus, S+S+5 =155
S+ (ft)t+ ft> =15S

S+(ft)t+25=15S (S=%ftf)
QI R (1)
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23.
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From egs (i) and (ii), we have
125 __(fu)t

1
> o

t
ot =—

6
Fro eq (i), we get
1
~S==1(t)?
> (t)
2
no=lg (lj _ 1 e
2 6 72
Average speed = dlstgn cetraviled
timetaken

Let t,and t, betimes taken by the car to go from X to Y and then from 'Y to X respectively.

Then, t, +t,=—+—=XY
L=t

u

XY XY V, +Vy
Vuvd

Total distance travelled

=XY+XY=2XY
Therefore, average speed of the car for thisround trip is
o 2XY A"
av_XY(Vu_l_vd] av_Vu+Vd
Vuvd

The position x of a particle with respect to timet along X-axis
X=9ot* —t>

.......... (1)

Differentiating eq (i), with respect to time, we get speed, i.e
v:%:i(gt2 —t°)

dt dt

_ 2
or V=18-3" (ii)
Again differentiating eqg. (ii), with respect to time, we get acceleration ie.
a:%:i(mz—ﬁ)

dt dt
Ora=18-6t......... (iii)

Now, when speed of particle is maximum, its acceleration is zero, ie
A=0

le,18-6y =0

Ort=3s

Putting in eq (i), we obtain position of particle at that time
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x=9(3)°-(3°=9(9)-27
= 81-27=54m
Draw the situation as shown. OA represents the path of the particle starting from origin O (0, 0).

Draw a perpendicular from point A to X-axis. Let path of the particle makes an angle 4 with the X-

axis, then

y
A
* B.3)
6 is .
ol (0, 0)
tan @ = slopeof lineOA
AB 3 N
_—— = 3
OB .3
_ eno
Or0_60

t
Acceleration | = o (l_?j

dv t dv
f=—=fl= || f==
Or dt 0( T][ dt}

t
or V=" (1‘ ?] a .. 0

Integrating eg. (i) on both sides

fav= Ifo(l—%)dt

-v—ft—iE+C
T T2 (if)

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

So, from eq. (i), weget, C=0

f, t°

st=T
Substitutingt =T in eq. (iii) then velocity
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28.

30.

31
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2
Vv, = foT—&.T— = fOT—fO—T -1 f,T
T 2 2 2
From first equation of motion
v=u+a
0=-4+ax (0.1
=a=40ms?
V2
SS=—
2a
2
= A
2x40
= S=E:> s=0.2m
80
dv bt?

—=bt=dv=dtdt =>v=—+k;
dt 2

Att=0, V=% =k =Y
~ L
Weget V=52 TV
ax 1, ., _1bt?
Nowa_ﬁbt +v0:>x_§?+vot+k2
Att=0, X=0=k =0

X :%bt3 +v,t

From equation of motionv =u + at
16=19+ 3a

_ -1 _ =il
[hereu_loms ’v_16ms t=3s,

And 10=u+ 2x 2 (u=required velocity)
u=6ms" (. t=2s)

a=2m§ﬁ

ot L o2
FromS_UHEQt

Asthe body isfalling fromrest, u=0

1 5
s=—gt
59

Suppose the distance travelled int = 2s,t = 4s, t = 6s are 505 and % respectively

_1 2 _
Now 52_59(2) _29

1
S, =§g(4)2 =8g
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35.
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1
s =59(6) =189

Hence, the distance travelled in first two seconds
(S )2 =5-8= 29
(Sm)Z =s,—S,=8g—-29 =69
(Sf )2 =55 =18g-8g =109
Now, the ratio becomes
=20:69:10g=1:3:5
Distance from 0 to 55 =40 m
Distancefrom5to 10s=0m
Distance from 1to 15s= 60 m
Distance from 15t0 20s=20m
So, net distance
=40+0+60+20 = 120 m
Total time taken = 20 min.
Hence, average speed
_ d|§tanc§(m) _120 _ e min

time(min) 20
x=ae ™ +be”

dx

So, velocity ¥~ gt
=—ae ™ +bpe”
=A+B
A=-age ™, B=bpe"

Given

Where

a7 —ot
The value of term A=-aoe decreases and of term

Asaresult, velocity goes on increasing with time.

vZ =u?-2hg

Or u* o< h

|

B=bpge”
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increases with increase in time.



