MOTION IN A STRAIGHT LINE

The location of a particle is changed. What can
we say about the displacement & distance
covered by the particle?

(1) Both cannot be zero

(2) One of the two may be zero
(3) Both must be zero

(4) Both must be equal

For a moving object, the numerical value of the
ratio of magnitude of instantaneous velocity to
instantaneous speed is:

(1) Always less than 1

(2) Always equal to 1

(3) Always more than 1

(4) Equal to or less than one

If the distance covered 1is zero, then
displacement

(1) Must be zero

(2) May or may not be zero
(3) Can not be zero

(4) Depends upon the particle

A particle is under constant acceleration. It's
path may be :

(1) Circle (2) Hyperbola

(3) Parabola (4) Ellipse

Which of the following statement(s) is/are
wrong:

(A) A body can have constant speed & varying
acceleration

(B) A body can have zero velocity & uniform
acceleration

(C) A body can have constant velocity &
uniform acceleration

(1) Only C

(2) BothB & C

(3) Both A & C

4) All A, B, C

Two bodies of masses 1kg & 10 kg are dropped
simultaneously from the top of a tower. On the
surface of earth :

(1) Heavier will reach first

(2) Lighter will reach first

(3) Both will reach simultaneously

(4) Any one will reach first
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10.

A body is thrown upward & reaches it's
maximum height. At this position :

(1) It's velocity is zero & it's acceleration is also
Zero

(2) It's velocity is zero but it's acceleration is
maximum

(3) It's acceleration is minimum

(4) It's velocity is zero & it's acceleration is non
zero due to gravity

Mark the correct statement :

(1) If velocity & acceleration have opposite
sign, then speed of particle will increase

(2) If velocity is zero at a instant, then
acceleration of particle will be zero at that
instant

(3) If velocity is zero in a time interval then
acceleration is not equal to zero at any
instant within the time interval

(4) A particle can move along x-axis only. If it's
x-coordinate & velocity have opposite sign
the particle will move towards origin

Which of the following statements is wrong
about a ball thrown vertically up :

(A) It is moving with constant acceleration

(B) It may have different velocities at the same
position

(C) It may have two positions at the same time

(D) The angular momentum of particle about
point of projection remain conserved

(1) C only 2)C,D

3)B,C, D 4 A B,C D

For uniform motion the ratio of average velocity
& instantaneous velocity is always :

(1) Less than 1 (2) Greater than 1
(3) Equal to 1 (4) None

x(m)

2 4 6 81012 1416 1820 22 t(sec)

What is nature of acceleration from t = 2 and
t = 10 sec in above diagram

(1) Positive (2) Negative
(3) Zero (4) None of these
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13.

14.

15.

x(m)

2 4 6 8 1012 1416 1820 22 t(sec)
What is nature of acceleration between t = 18 s
and t = 20 s is above diagram

(1) Positive (2) Negative

(3) Zero (4) None of these

In the given graph which of following physical
quantities changes their sign?

Velocity

2V,

0 Etz time

_Vo

(1) Displacement
(3) Both (1) and (2)
A ruler is dropped vertically through the gap
between your thumb and fore finger. Then find
reaction time if displacement of ruler is
21.0 cm?

(1) 0.2 sec (2) 0.6 sec

(3) 0.8 sec 4) 0.9 sec

Which of following graph represents

displacement-time of an object under free fall.
Neglect air resistance.

(2) Velocity
(4) Acceleration

(D \ ) \ t
Yv yv
N t ‘
(3) < “4)
vy Y
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16.

17.

18.

1 2 3 4 5 6 7 8 9
t(sec)—>
Displacement-time graph of two particle A & B
is shown in the given figure. Find relative
velocity of B with respect to A?

(1) — 20 m/s (2) — 10 m/s

(3) 10 m/s (4) 20 m/s

Variation of quantity P with quantity Q is
plotted in given figure, describes motion of

particle in a straight line. Then which of the

following statement is wrong:

P N

e

>Q
(1) Quantity Q may represent time

(2) Quantity P is velocity if motion is uniform

(3) Quantity P may be displacement if motion is

uniform

(4) Quantity P may be velocity if motion is

uniformly accelerated

A ball is dropped from a building of height
45m. Simultaneously another ball is thrown up
with a speed of 40 m/s. Calculate the magnitude
of relative velocity of the balls when both balls

are in air :
(1) 0 m/s (2) 20 m/s
(3) 40 m/s (4) 60 m/s
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1 2 3 4 5 6 7 8 9
t(secy—>
R A 9 B 1 foreemo—- 999 =gk (31R@) S9ia 74
T B & A & Griel 97 1 Shiferg -

(1) — 20 m/s (2) — 10 m/s

(3) 10 m/s 4) 20 m/s
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19.

20.

21.

22,

23.

S

6 t(sec)
B

I 2 3 43

Displacement-time curve of two objects A & B
is shown in the figure. Find relative velocity of
B with respect to A

(1) = 15 m/s (2) — 10 m/s

(3) 15 m/s (4) 10 m/s

A lift coming from 8™ floor is just about to reach
4t floor and stops on 4™ floor. Taking ground

as origin and taking upward direction as positive
for all quantities, which of following is correct?

(I)x<0,v<0,a<0
2)x>0,v<0,a<0
B)x>0,v<0,a>0
4 x>0,v>0,a<0

A car is moving on a road, then correct
statement 1is

(1) Car must be in motion for all observers
(2) Car must be at rest for all observers

(3) Car may be at rest or in motion, depends
upon observer

(4) Motion is independent upon the choice of
observer

When a particle is released under gravity, then
rate of change of velocity with respect to
distance is :

(1) Constant

(2) Increases continuously

(3) Decreases continuously

(4) First increases then decreases

Number of possible directions in one-
dimensional motion is :

(1) Only one

(2) Only two

(3) Only three
(4) None of these
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(1) — 15 m/s (2) — 10 m/s

(3) 15 m/s (4) 10 m/s
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(I)x<0,v<0,a<0

2)x>0,v<0,a<0

B3)x>0,v<0,a>0

4 x>0,v>0,a<0
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24.

25.

26.

27.

28.

The relation x = vt + Ea‘[2 1S same as

V+V, _E
(1)x=[ 5 ]t 2)x= >

V=V,
os-(52)

For an object in free fall

V+v

th
2

(4)x:[

(1) Only gravitational force should act
(2) Air resistance is neglected

(3) Speed may or may not be zero

(4) All of the above

Two objects are moving on straight line with
non-zero velocities in opposite directions, then
magnitude of relative velocity will be

(1) Equal to individual velocity
(2) Less than individual velocities

(3) Greater than magnitude of individual
velocities

(4) Greater or equal to magnitude of individual
velocities.

Two particles A and B are moving on a straight
line with the same speed. Which of the following
statement is/are correct for the relative motion
of the two particles :

(1) The relative velocity v, or v,, is zero only
if they are moving in the same direction

(2) If the particles are moving in opposite
direction, the magnitude of v,, or v, is
twice than the magnitude of velocity of A
or that of B.

(3) The relative velocity v,, or v, is always
zero

(4) Both (1) and (2)

The stopping distance is an important factor
for road safety and depends on

(1) Initial velocity
(2) Deceleration (-a)
(3) Braking capacity
(4) All of these
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29.

30.

G40
The relation <\7>=u—2V is valid for

(1) Constant acceleration only

(2) Non-uniform acceleration only

(3) Uniform motion only

(4) Uniform and non-uniform acceleration both

Which of the following
INCORRECT ?
(I) For motion involving change in direction

along the straight line, displacement may
decrease.

(IT) Direction of acceleration is same as
direction of velocity.

(III) Average speed is, in general greater than
or equal to the magnitude of the average
velocity.

(IV) Equation of motion is valid only in
one-dimensional uniform accelerated motion

(1) only I (2) only IV

3) 10, 1V @ L 10, 1V

statement is
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ANSWER KEY
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Solution :-

1.

Displacement will be zero when initial & final
point is same. Distance can not be zero if
location is changed.

feremom S BT As YR ek qen sifa feafaamm e
s feafa # uftad= gen @ g0 v 7 & Hehelt |
At any instant, the magnitude of velocity abd
speed will be equal.

ot &7o1 TR, AT A2 =Tet hT IfRHTOT SITeR BT |
Magnitude of displacement can not exceed
distance.

foreema o1 afoma g 9 Stfrek =1 &1 Hehell |

In projectile motion, acceleration is constant
and trajectory is parabolic.

— If direction changes with constant speed
then acceleration can change.

— If an object is projected upward then at
maximum height it's velocity is zero but
acceleration due to gravity acts.

— If velocity is constant then acceleration is
Zero.

— Afg Tore =ret & @ fewn iEfdd & d @R
gREfdd & ehel 2|

— AT T HI FEAER ST HT 3R Thehl ST @
AU T 3 318 T SHhT o7 T B STl & e [&cel 1
T I |

— A 3 f7ra S T R 3 e

t= 28 = It doesn't depend on mass.
g
2H .

t= |5 = w8 e qX et T s
g

As body moves upward it's velocity decreases
& at maximum height point it's velocity
becomes zero but acceleration due to gravity
act's downward.

e T SR 1 TR ST, o7 hH STl STET qel
HAfehdH TS AT B Sl ¢ | e 14 oo =)
FARA 1%

13.

14.

15.

16.

(A) If velocity & acceleration has opposite
direction, speed decreases.

(B) For an upward moving object at point of
maximum height velocity is zero but
acceleration due to gravity acts downward.
(D) If velocity & acceleration has opposite
direction then first it's speed decreases the
becomes zero & finally it's direction get
reversed.

(A) Al ST agT R feemd foudia &, ar=mer =re |
(B) SEATER SR ot SR STl o H SATHeh e 3 =18 W
ST I BT 9R] el o0l e SRt ST TR |
(D) AfE o aen Rt fauie feem & ¥ ol veet oeg i
TS Fd-Fed Y= SR ae i feen aftafda gr |
A particle can not have two positions at same
time.

T U1 1 Toh G R Al Fearfaal Hud & 21
Motion of the object with negative
acceleration. Between O to t, it moves in
positive x-direction

Between t, to t, it moves in opposite direction.
FHUTCH X0 o TN ag 1 MA@ S 1 O T,
o= =18 gTenek x-foem & wifa s |

t, T 1, o sitel =g ferardiet fewm & wifd s |

1
S=ut+ = at
u 28.

1
21=—7x98¢
0 2><98'[

t=0.2sec

a=-g=-98 m/s?
v=0-gt=-98t

1
=0- -gt?=-49¢
y 2g

y o« — t? parabola (IIeTH)

Ax  T70-10

VA: — = = 20 m/s
t 3
Ax  70-40

VB = _t = 3 = 10 m/s

Ve =V, -V, =10-20=-10 m/s



17.

18.

® When we calculate velocity from
displacement-time curve we take slope, similarly
for velocity-time curve slope gives acceleration.
When slope is constant motion will be uniform.
® When we represent motion by a graph it may
be x-t, v-t or a-t hence, Q may represent time.
® For uniform motion velocity-time graph
should be a straight line parallel to time axis.
® For uniform motion velocity is constant
hence slope will be positive for x-t curve so P
may represent displacement.
® For uniformly accelerated motion, slope will
be positive & P will represent velocity.
© 19 &0 e -aag o A 3 feprera a0 e g
FHeRTET € | ST Tt ST-F =T T i glel ok Sel 1 |
el gt frerd Bt i wen T g |
® SEKIIG Wmmﬁﬂfﬁ%x—t, v-t YAl
a-t 7% T Tehell ¢ | 3T Q T T2 Thell T |
©® T& A TIfd & AT, S-99g o 99d 38 &
HHTI T @ B |
© T TIfd & o, A ford €1 374 g1e eTee
BT | 370 x-t 3T W P e 1 g1 Hehall §
© THTHM @i i o foTu, gret gTeHeh it e P
ST I TN |
For the ball dropped from building

u =0

v,=u —gt

v, =gt
for the ball thrown up, u, = 40 m/s

v, =u, — gt

=40 — gt
Relative velocity of one ball w.r.t. to other

=V, -V,

=gt — (40 — gt)

=40 m/s
When we apply equations of rectilinear motion
we must carefully apply sign on physical
quantities.
el 775 =1 SHNG | I

u =0

v,=u —gt

19.

20.
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22.

quﬁﬁa@wﬁaﬂw,a‘rufmms
v,=u, - gt
=40 — gt

o a7

=Vi=y,
—gt — (40 — gt)
40 m/s
Ax 20-10
v, =— =

AAt 2

= 5 m/s

AX 20-40
BT AT 2

= — 10 m/s

Vpa =V =V, =—10-5=-15m/s
®© As left is coming in downward direction, its
position is above the ground displacement will
be negative.

© Lift reaches 4™ floor and is about to stop
hence motion is retarding in nature v < 0 so
a > 0 acceleration act in upward direction.

®© Velocity is downward direction so v < 0.

© ferde 13 1 3R o1 T ¥ oi gHeR feaf e fiig
Y SIE

© feroe Sl i Te IR TR el & 374 7T STaHfed
BRM 1 v < 0 @ a > 0 I hT SR @0 BT |

@ A= SR T &@: v < 0.

There is no meaning of rest or motion without
observer. For a person sitting in a moving car,

the car is at rest but for an observer attached to
ground, car is in motion.

etk o fora1 o qen nifa o1 g o1ef 72 &1 W
<Iordt g8 HR | 93 A & forw wR famm & Taen

¥R T @S A & fore 6w i & €1
vdv

T ax

dv a constant

dx v v

. vTs So, rate of change of velocity will
decreases continuously.

a_dx
dv _a _fPr
dx v v

- A v I @ o gl % e qierd & X
RIGIERCERI



23.

24.

25.

26.

27.

28.

In 1-D, there are only two directions (backward
and forward, upward and downward) in which
an object can move or these two directions can
easily be specified by (+) and (-) signs.

1-D #, Shaa <l feemd Hva & e awg i s dehat
TSR (+) 319l (—) Tore @ <wiian <1 "ehan 1

1
X =V,t+ E(V—Vo)t

) ) vt
X=vt+ —vt— ——
0 2 2

V+V,
x=|"5 |'=> W%

An object is said to be in free fall, when its
acceleration is only due to gravity. Its initial
speed may be zero or non-zero.

T o 1 R w9 Y A 7 @ S § e @
Had TETHSU o hIRUT Bl | SHH! IRIh =1 A
ST ST B Fhal 5 |

<!

Vag =Va ~ Vs

Vg =V, —(=Vg) =v, +v,
Given, |v,| = |v,|

Vg =V,—V, = 0=v,, (same direction)

(&M faem)
Case-Il : V, =-V,
VAB = _ZAB
|VBA| = 2|VB| = 2|VA|

The stopping distance depends on initial
velocity (v,) and breaking capacity or
deacceleration (-a).

fortr gl WTfeh ST (v,) TSIk 7T % &7l Tl
3TEHE (—a) W AR w1

. VHv, | . .
V= 5 is valid for constant acceleration
only.
- X . 1 (ant
V=—Svt+ —(a

t o2

2v, +at
{} =

2

30.

~ 2vy+(v—v,) v+v,
= =

2 2
5 change in velocity

time
direction of 3 = direction of change in velocity

Equation of motion is valid for uniform
acceleration. It may be in both x and y direction.

o1 | gfterdH
T
a 1 foun = a1 ¥ gfted= &1 fesm
Tl & FHIR L0 TR EHM caid T & fau A= 1 e
x 31era y foen § & wehat 71

a=



