CHAPTER - 2 T Y@ 3 AR

Motion in Straight Line

. Elementary concept of Differentiation and
integration:
. These are the important branches of calculus

and the differentiation and integration formula
are complementary to each other.

. On integrating the derivative of a function, we
get back the original function as the result.

. In simple words, integration is the reverse
process of differentiation.

. Differentiation is used to break down the
function into parts, and integration is used to
unite those parts to form the original function.

. Geometrically the differentiation and integration
formula is used to find the slope of a curve,
and the area under the curve respectively.

Some important formulae for differentiation:

d(xn — n-1 .
I nx
dllogx) _ 1
dx X
d(sinx)_ cos x
dx
d(cos X)_ _ g x
dx

Some important formulae for integration:

pge = X
fxdx = n+1+C

f— dx = logx+C
fsinxdx = -cosxtC
fcosxdx = sinx+C .

Mechanics is the branch of physics in which we
study motion or rest of material bodies under the
action of forces.

. It is divided into two branches.

1. Statics is the branch of mechanics, which
deals with the study of objects at rest.

2. Dynamics is the branch of mechanics,
which deals with the study of objects in
motion.

. Dynamics is further divided into two parts.
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(a) Kinematics. This deals with the study of
motion of the objects without considering
the cause of motion.

(b) Dynamics. This deals with the study
of motion of the objects taking into
consideration the causes of motion.

Frame of reference: The coordinate system
along with a clock. Inertial frame of reference:
acceleration of frame of reference is zero.

Non-inertial frame of reference: acceleration
is not equal to zero.

Rest: A body is said to be at rest if it does
not change its position with respect to its
surroundings with time.

Motion: A body is said to be in motion if
it changes its position with respect to its
surroundings with time.

Rest and motion are relative terms. A body
can be at rest with respect to one object, but
in motion with respect to another.

e.g. The driver in a moving bus is in motion
with respect to a person outside the bus; but
with respect to a person inside-the bus he is
at rest.

Point Object: If the distance moved by an
object is much larger compared to its size, it
is called a point object or a particle.

Example, earth can be considered as a point
object for studying its motion around the sun.

A train can be taken as a point object as
its size is very small 1 km as compared to
distance-travelled 3000km.

1D motion: If a body moves along a straight-
line path its motion is called one-dimensional
motion.

i.e., only one of the three coordinates (say
Xx) changes with time. e.g. Motion of a car
along a straight road. Motion of a train along
a straight track.

2D Motion: If a body moves along a plane its
motion is called two-dimensional motion.

i.e., only two of the three coordinates (say x
and y) change with time.

e.g. A car moving along a zigzag path on
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a road. Motion of a planet around the sun in
its orbit.

3D Motion: If a body moves in space, its
motion is called three-dimensional motion. i.e.,
all the three coordinates (x, y and z) change

with time.

e.g. A flying kite on a windy day. Motion of an aero

plane.

Distance

Displacement

1. Total length path covered by
the Particle

1. Shortest straight line
distance between final and
initial position

2. Scalar Quantitiy.

2. Vector quantity.

3. Can be positive or Zero. It
cannot be negative

3. Can be positive negative or
zero.

4. Distance = |Displacement|

4. |Displacement| < Distance

5. unit: m

5. unit: m

Speed

Velocity

1.1t is a distance travelled in
unit time interval.

1. It is displacement travelled
in unit time interval.

2. Speed is scalar quantity.

2. Velocity is vector quantity.

3. Speed can be Positive or 0.
It cannot be negative.

3. Velocity can be positive
negative or zero.

4. If speed is constant then
it is not necessary that the
velocity will be constant.

4. If velocity is constant then
speed must be constant.

5. Speed = Distance/ time

5. Velocity = displacement/time

6. unit: m/s

6. unit: m/s

= Average Speed =
taken

Average velocity, v

Total distance/total time

Displacement
Time taken

Instantaneous Velocity:

Instantaneous velocity, V=

Lim A7
Ai—0 At

= Uniform motion: - if a particle travels equal
displacement in equal intervals of time.

= Non-uniform motion: - if a body travels unequal
displacement in equal intervals of time.

e.g. the motion of a freely falling body.

= Acceleration: -Acceleration is defined as the

time rate of change

of velocity.

Acceleration = Change in velocity/ Time taken

The Sl unit is ms=2.

= Acceleration is a vector quantity.

FHefT-11 (HIhn

If the velocity of a body increases, the
acceleration is positive, and if the velocity of a
body decreases, the acceleration is negative.

Decrease in the velocity of a body or slowing
down is known as retardation, deceleration or
negative acceleration.

A body is said to be retarded if its velocity is
decreasing.

A body has a non-uniform acceleration if its
velocity increases by unequal amounts in
equal intervals of time.

A body has a uniform acceleration if it travels
in a straight line and its velocity increases by
equal amounts in equal intervals of time.

The motion of a freely falling body is an
example of uniformly accelerated motion.

Accelerated motion: -If the velocity of a particle
increases with time the particle accelerates. If
the velocity decreases the particle decelerates
or retards.

If the particle is at rest or moves with a
constant velocity its acceleration is zero

Equations of Uniformly Accelerated Motion : If
a body starts with velocity (u) and after time
t its velocity changes to (v), if the uniform
acceleration is (a) and the distance travelled
in time t in (s), then the following relations
are obtained, which are called equations of
uniformly accelerated motion.

(i) v=u+at

(i) s = ut +1/2 at?

(iii) v2 = u? + 2as

(iv) Distance travelled in nth second.

Sn =u +a/2 (2n - 1)

Motion Under Gravity: If an object is falling
freely (u = 0) under gravity, then equations of
motion are

(i) v=0+gt

(i) h =0 +1/2 gt?

(i) v2 = 0 + 2gh

Some Important graphs for different conditions:
Displacement -time graphs:
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Stationary object
A

slope =0

Body at rest

oO————>t

Uniform motion

Uniform
speed

Distance—

0 Time—

Moving with pesitive velocity

><—>

Moving with negative velocity

LK
0 pa—

0 —

Positive Acceleration Negative Acceleration
T Positive o T Negative o
0 t—s 0

t—

Distance—

o

Slope of position
time graph
give velocity

Velocity-time graphs:

Constant speed

Speed > 5

o

Speed —»

o] Time —> A

w Speed —»

0 Time —> A

Slope of Velocity
time graph
gives acceleration.

Area under Velocity time graph
gives

(i) displacement if sign is
considered

(ii) distance if sign is not
considered

Free fall: When upward direction is taken as positive

Variation of acceleration Variation of velocity Variation of distance
with time with time with time t(s) >
0 1 2 t(s) -5 0 [(5)_> 0
5 |10 T 2 3 4
-10 -20
5L -30;
B -40
210 = 20 -50
-9.8 m/s? 30 -60
A 70
a ; -80
(m/s?) 40 90
v y
50 (mys) (m)
FefT-11 (i

AR (Integration) 3rgse«l (Differentiation) @Y

WAfAS HTUROm:

Aol (Integration) 3Tdsheld (Differentiation)
(Fe1eT) hergherd I Hgcaqul A@T g 3R
Aol (Integration) 3asdhele (Differentiation)
Teh gl & T ¢l

ol ®olel & 3dehelsl T Tehlhd el W,

g IRUTH & FT F AT Bl arad Fear g
TSI QAsel H, AT (Integration) 3raeholet
(Differentiation) &1 fauwdia ufshar g1

31aehelst T 39INET Helel I AEN H dised &
fow foram Sirar 8, 3R HATRele HT 39AET Ho
Belel Felll & T 37 REAT HT Tehole HA &
fore famar e B

SAMTAAT & & AR (Integration) 3idehelel
(Differentiation) § &1 3YANT HAA: Tsh h
Tl 3R gk & o & &1F B AT P & [oT
R Sar g

37dheled T T -
ax") _ .
=
dlogx) _ 1
dx X
d(sinx)_ cos x
dx
d(cos X)_ _ gin x
dx

Some important formulae for integration:

AT & G -

p e = X
fxdx = n+1+C

1
f; dx = logx+C
fsinxdx = -cosx+C
fcosxdx = sinx+C

iy s Hir ag am@r § TEH g7 T fr

g9g & ded Aifas [err & afa ar [aa-

3GTAT HT 7EIIA Hld gl

gg o @i & Jwfed §.

1. fas aid fr ag emar g o R_us
ITEAT H TEHT F HeAAT F FAAA

2. JAfaehr iy $r ag om@r g, S afaaAe
FEQHT & eAIA § GO g AR
F g ar e F faEied fear o g

(a) gl - g I & HROT R fGuR fFo
fot et i aifq & sreaae @ wafta gl

(b) wfahr - I8 1fd & FRON FI I #F @A
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gU aegt 1 T 7 AT W B

f&er-da: T g & 1Y HGT YUTelT|

TSI HeeT A TAE-dT & T > E

fAER-0F T IR-STScdg HaA: ol 0T Y o ST
+Te1 gl gl

foRTA- 3rgeem: fordl s &I foA- 3raear &

fRufa & et sar § I 95 gFg & Ty U

gRaer & @mveT 39T FAfa J8T sgorar gl

aifa: g Rz ofa 7 § afe ag 999 & @y 3w
gREer & HUeT 39 U scorar Bl

fawrar 3R arfar @mder ese 81 v s veh avq
F groeT QAUA- g & Ty 7 g7 goar g,
AfhsT gAY & aTdeT aIfT 7 & FehaT E

S Teldl g8 H dlelh 98 & a8 hdl ogied
F et afa F §; AfheT 99 F 3ie v afad
& geT g AA- AT fr afa & g

g ovq: afe R ovg carr aa & 7 g
mmﬁm'ﬁraﬁraﬁr% ar 38 &g
mmwwm%l

3eTeX0T & forw, @ & RT3 39l i ed
gqqzﬂ’raffua;%‘gqm AT ST ThdT &l

T ¢of I Ueh fog a&q & &9 & forr ST Fehr
¢ Fifeh gHeT TR 2000 ey hr gdr T Jofalr
'ﬁHm:i’ragHa’la%l
1Dwﬁ:aﬁaﬁéﬁéwmmﬁmﬁm
¥ ar suhr afy A v R[E i Fer e
e, T Aenat F F oo T (AT NSAT x)
AT & ATY Feoldl g o8 Tl TSh W FR HI
af. T 9ef W e & afa.

2D 7ifa: afg F1% Wz fordy aFadsr W afd a=ar
¥ ar sadr fa = gf-faehy aifay g ST &
I, T H & Fad & s (R x AR y)
AT & A1y deod g

S T FR FSFh W Ce-A¢ T W Il & g
HOAT e & FF & RN AR e a8 Fr ot
3D afa: afg #% Mz 37aler & afd war g ar
3gdr afa S BF-fae afa g1 Sar g1 3w,
et e (x, y 3R z) FHT & T1U TEaAd g
S A9 &aT AT R’ F 33N gder| gar$ SRS
T Tt

3 =gt gl/hel T I FHT
ﬁwﬁw-m%vm/mﬁmwm

N Dmplacement
vV =

Time taken

arcerfOre 3T
Lim A_T)
At—0 At

THTHA fd:- I P HUT AT AT 3T

H gaeT faeae #ar gl

A Af- ARG HS a&] AT F FAWA

JHeRTel F 3FAE eI AT B

S TG &9 & fRa ge s & aifa

CAROT:-caROT Y AT & IRAdT T AT T & &9

# gRena frar amr g

TAXOT = (v- u)it

S| gh1$ ms? gl

caXUT Us Afger MR g

fg For fOReT 3ETar F § AT UH-TAT I F

I Y TET & A SHAN ca’OT YT BT |

mﬂmﬁaﬁaa’rﬁrasmmzaﬁaﬁéﬁ?
997 (u) & Y& BIeT & AR THT t & §1e $HHT AT

(v) 3 Seer ST &, AR THEAT @RI (a) & AR

Tt F aT TS gl (s) F E, a’rﬁmﬁﬁﬁ

Fay ared @ €, Ot @ §7 @ @fia oy

& THHT FHgl ST &

(i) v=u+ at

(i) s = ut +1/2 at?

(iii) v2 = u? + 2as

(iv) n"¥ehs H T & 75 g

sa" = u+ 5 (2n - 1)

Tecarshyor # atfd & FHAEOT ;- I S aEg

Wﬁmﬁr qFd gl A ¢ (u = 0), ar wifa

& aahawor &

—
V=

(i) v=0+gt
(i) h=0 +1/2 gt?
(i) v2= 0 + 2gh

fafde=r Fufaat & fov $o Agcayol am: fa-
TCAIA-THI T
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et ot T TR MULTIPLE CHOICE QUESTIONS:
da
slope=0 i agiaa;leq YT
< Uniform
Body at rest £ speed
a In physics, a point object is often used to:
o— >t 0 Time— a. Represent a three-dimensional object.
n n b. Simplify calculations and analysis of
motion.
| c. Represent an object with a large surface
l * area.
d. Describe a complex system.
0 .
- 0 — sifahr &, = - IEG FT GANT HFE $EF
1| rosiiven | Neaivea a. Uh - %afnzr aEq &1 FidfAftea Hi|
x - x b. af & TomT 3R RN F T T
- c. W wag &7 aeh RhE aeq @ SRR
0 t . ey
- d. TH SAfeer qumel &1 guid |
TR- A 91
S c A fRufe - w91 1 v 2. What is a key characteristic of a point object
A [ Rkt in physics?
I g a. It has a definite volume.
z b. It is always in motion.
0 ra— 0 c. It has mass but no size.
d. It experiences no forces.
e - BT et sitfashy 7 el g awq i wog@ fadtwar #r 872
NG a. 3HH U fAf¥ad 3madsT giar gl
Constant speed oy,
fantsp s, b. Ig gAAT AT A TET &l
7 ¢
G C. THM GEIAWT § olfchel 3THR 78T g
d.

Speed 5>

- 0 Time— B
(0] Time —> A
T - GHY U T TFUIdT I & Sfafd M e &=t d arg BT
RO TS | R e FRaT g |

Free fall: When upward direction is taken as positive

TR S AHY S Y URGAT | AT BT A b Y URad | G BT IHA & WY URad
t(s)
0 1 2 Us) > o) s> [0] >
— -10 ™~ 3
-20:
S -30
-40
-10= -50
-9.8 m/s? -60
A 70
[ -
(mis) B ,
(m)
FefT-11 (i

SHH IS T IHTHT G gIcT|
What is the fundamental difference between
speed and velocity?

a. Speed is a scalar quantity, and velocity
is a vector quantity.

b. Speed is a vector quantity, and velocity
is a scalar quantity.

c. Speed and velocity are the same.
d. Speed and velocity have no units.

Aty 3 AT F T A AT T A2

a. fd U 3feer AR § 3R o1 v afger
LU

b. fd T afger AR §, 3R J91 T fewr
ufr &

c. difa 3R I gAE gl

d. =ifa 3R dT B RS sHS & B

For the motion with uniform velocity, the

slope of the velocity-time graph is equal to

a. 1 m/s

b. Zero
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c. Initial velocity
d. Final velocity

THPAT A grel) afd & fAT J-TAT T% &1
I aET AT §
a. 1 m/s b. [

c. YRR g1 d. 3ifas gar

If an object moves with constant speed in
a circular path, what can we say about its
velocity?

a. It is constant.

to its speed?

a. Becomes zero

b. Remains the same
Cc. Increases

d. Decreases

a?aamma?h%l?ﬂ afa &1 &
gt §2

a. YEIE Al b fAIT W B
c. adr &l d. & g I gl

b. It 'is changing. 9.  When the speed of an object is changing, it

c. ltis zero. experiences:

d. It is undefined. a. Uniform motion

IR F§ TFG FoaHR TT W TH FA AT A b. Constant velocity

TJod &, @t & 38 AT F R A FUT FE FHES c. Acceleration

€2 d. Deceleration

a. ¥ 9 gl 9 Pl avq A AT TeT W@ AN, @ T®

b. TF e T ¢l HAHT FA &

-

c. ¥E LI &l a. THTAGT Il

d. 3Ig 3aReia gl b. oRTdR 3T

A car travels 100 metres north in 20 seconds. C. CdUl

What is its velocity? d. Hea

a. 100 m/s ntwayd 10. Which among the following can be zero

b. 5 m/s northward when a particle is in motion for some time.

c. 20 m/s northward a. Speed b. Force

d. 1000 m/s northward c. Time d. Displacement

%lswraww‘%? fafaf@a # ¥ Fia @ T @ THar 82

b. 5 HeYHFS Ica #1 3N c. AT d. fawuHs

c. 20 ! e AT 11. Which of the following is an example of

d. 1000 /& 3ea¥ H 3HN non-uniform motion?

A particle is moving with a constant speed a. A car travelling at a constant speed on

along a straight-line path. A force is not a straight road.

required to b. A car accelerating from rest.

a. change its direction c. A car maintaining a steady speed

b. decrease its speed around a circular track.

c. keep it moving with uniform velocity d. A car coming to a stop at a traffic light.

d. Increase its momentum ffaf@a & @ Fl9 @ gaa afq &

TF FOT OF WA W@ F 99 | aa iy § gw G §?

W@T ¥ 3% AT 9o A TaeTFHar 7t geft a. U$ &R W s R &[AId 1fd & I

a. TP R e F A HT W T

b. SH A F B FE F Y b FeRTeF-3ra¥er & 7 wpsell g5 F FN

c. TV THEAE A QA T F F c. T FR A MAIR o & TR AR P

d. = R S & 7 ST TEl €

' ‘ d. TF FR e e T Thdl ¢l
When the distance travelled by a body is . . .
proportional to the time taken. What happens 12. !f an object cpvers.eq.ual d.lstances in eq.ual
intervals of time, it is said to be moving
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with:
a. Constant velocity b.
c. Constant speed d.

IfE F§ a6 FAWT FAT e A FAWT g a9
F &, 3X A Far o

Variable velocity
Variable speed

mmﬂmaﬁaﬂ?AaﬁT $ART & 3W
T FH AN E AR ATV I 3ﬂTfireFr
m%aﬁTBa?ravrv#Fhﬁmm%
a. a7 A SHT )W B T 30 Bl

STHIT 9T B &7 3T A ¥ 30 gl

c: A 3R B g4l AT 39T & SHT W

a. fatax asr b. uRadesfier aer o
c. foua g d. 9Raderefer are . :
d. 8 F S TR0
13. Which of the following quantities is a vector? 17. A Is 360 Kil in 4 h
a. Speed b, Distance . car tr.ave s |ome;res in ours.
] ) What is its average speed?
¢. Velocity d." Time a. 90 km/h b. 1200 km/h
frfaf@a & ¥ sl & i v afRgr afr 2 c. 4 km/h d 75 mis
a. b. g0 UF FR 4 G F 360 Rrateier #Y amr Fa ¥
c. d. @ sad Jwa T w2 ¥
14. If an object is moving in a straight line and a. 90 fr#Ager b. 1200 fwa/Eer
its speed is constant, what can you say c. 4 FHvaer d. 75 &g
about its acceleration? . )
. 18. What is the difference between speed and
a. Itis zero velocity?
b. It ?S positiYe a. Speed is a vector quantity, and velocity
c. It is negative is a scalar quantity.
d. It is changing constantly b. Speed measures how fast an object
IRy FE TE] TH W W & g9 @ ¥ o3k is_ mo_ving, while velocity also includes
HH v gAE A (Paa) R, @ aw sas direction.
TROT & aR H FAT g TFhd 872 c. Speed is always greater than velocity.
a. IJg LI gl d. Velocity is a measure of the distance
b. IE KUNHS &l travelled.
c. IE UATHS gl T 3 qor F FAT HAW 82
d. I§ RIAR J&o @ &l a. ﬁgaﬁwm%&aﬂ?aﬂwmr
. p I
15. What is the formula for calculating speed?
a. Speed = Distance x Time ’ b. g?‘é’rl éil © %ﬁ ?fﬁmi gﬁi i'jﬂgﬂﬁ
b. Speed = Time / Distance 2 ¥
c. Speed = Distance / Time c. T EAAT AT T 37AF g B
d. Speed = Time + Distance d. o g $ras 3{& T AT ¥
RICECAI CRLa L) 87 19. If an object moves in a circle at a constant
a. U =gl x gAY speed, what can be said about its velocity?
b. o = FHAGY a. It is constant.
c. Ud = gU/EAT b. It is zero.
d. =l = §#T + gt c. It is changing because direction is
16. Two balls A and B of same mass are thrown ch.anglng.
from the top of the building. A thrown upward d. Itis equal to the speed.
with velocity v and B, thrown down with aﬁaﬂ%qu&rﬁwm QT #Em'
velocity v, then @ ¥, O 38F AT & IR F FAT F@ N FHaT
a. velocity A is more than B at the ground -l
b. velocity of B is more than A at the a. Ig g gl
ground b. TE LI B
c. both A&B strike the ground with same Cc. IE dco T@T § Faife fear seo W 8l
velocity '
d. Ifa & T gl
d. None of these e ¢
20. A car accelerates from rest to 30 m/s in 5
efT-11 (TN o) FMEIRA. — N IF-7g-30R [as f:yed RAaRor ¥ (2024)
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21,

[N

Velocity m/s (gar)—

o N B O ®

seconds. What is its acceleration?
a. 6 m/s? b. 5 m/s?
c. 30 m/s? d. 6 m/s?

TF FR 5 A5z & fAHA-3ravyr § 30 AecvAsHs
# afy gz ad &1 swET @ROr FAT 72

a. 6 m/s? b. 5 m/s?
c. 30 m/s? d. 6 m/s?
If two objects have the same speed but
different velocities, what is difference

between them?

a. Nothing; they are the same.

b. Their masses are different.

c. Their directions of motion are different.
d. Their accelerations are different.

iy &Y qrqsit i a7 gHT § AfRT AT IAT-
a. FS Al I T & gl

b. 3AHT geaHA Heat-fFeat B

c. 3oTehT ATel FI fGAMT 3eeT-37009T §l

d. 3 are Aea-faeeT Bl

Find the distance travelled by a runner in

4 sec.
Runner Velocity vs. Time

T T T T T
0 2 4 6 8 10 12

Time (s) (FHT )—
a. 4m b. 96m
c. 50m d 48m

TF UTaF GaRT 4 Whs A a7 A 7§ gl A
Ly

Runner Velocity vs. Time

,T\M
Eu . . . °
® 10
§ 8
g 6
T,
2
0 T T T T T
0 2 4 6 8 10 12
Time (s) (7T )—
a. 4m b. 96m
c. 50m d 48m
23. If a position time graph shows the straight
line parallel to X axis then the particle is
a. In uniform motion
b. In non-uniform motion
FefT-11 (i

24,

25.

Position

Velocity

{20}

c. Stationary or at rest
d. None

gfe Rufa 979 % vaw (x) a7 &F FAATR

Il @ fe@rar § at For e 2l
a. UHTHAW Il Al b, IR-gHET T H)
c. fUH 3@ear &1 d. S A8

If an object is moving in a straight line and
its speed is constant, what can you say
about its acceleration?

a. ltis zero

b. It is positive

c. It is negative

d. It is changing constantly

An object is thrown in a vertically upward
direction. Which of the following graph is
true?

(b)

N A
>
‘©
k]
(]
>
3
. [ . 4
Time Time
d
A ( ) A
>
‘C
k)
(]
>
3 3
. > . >
Time Time

TH I&d FI ILaTew 9T A 2w F et F1ar gl
frfaTad & @ ST T TF T 7
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d. It is equal to the speed.

I F§ ¥ & Joa H gad afa ¥ g7 @ 8,
c - A 3TF AT F I A FAT FET o THAT &2
3 8 a. Jg fua g
* g b. IE YT &.
c. UE dgol V&1 § Faifer o aeer W &
Time > Time > d. aqg Tl'ﬁ-l‘ a; CRERE %'
© @ 30. A car accelerates from rest to 60 m/s in 5
4 1 seconds. What is its acceleration?
a. 6 m/s? b. 5 m/s?
z z c. 30 m/s? d. 12 m/s?
2 2 TH FR 5 §Fs A fAud- 3raeyr ¥ 60 HAeydHs
# TTeT ghs A §, A 3THT aIOT FAT 8?2
. . a. 6 m/s? b. 5 m/s?
Time Time c. 30 m/s? d. 12 m/s?

26. Two bodies are dropped from different 31. The displacement - time graph of the two
heights h1 and h2 . The ratio of time taken particles A and B are shown in the figure.
by them to reach the ground will be: The ratio of their velocities v: vy is
a. hi/ h2 b. hit/h2

Y
c. hi/h2 d. 11
ar RSt 1 3rerer-arerer F=1$ he AR h ¥ PR ) .
ST ¥1 3% AR S 9% ggua H fay g
AT &1 matna gI: g
a. hi/ hz b. h1 /h2 2 ;
c. “hi/+h2 d. 1:1 6"“30@

27. Equation of motions is applicable to motion 0 Time —» X
with _ a. 31 b. 1:43
Z. lCJ:mform acc:aleratlon c. 13 d. 3 -1

. onstant velocit .

¢ yl ; & Foii A 3R B &1 Reuvea-aaw o Y & R
c. non uniform acceleration #F RERw M ¥ 3 a6 HT Vaivg 3
d. none of these
Y

afer #1 wefor aifa w0 e Rufay amp g 21 ,
a. U&h AW o1l b, faAad dem| 1 ,
c. AT calu| d. 3IH ¥ HIS AT i

28. Velocity - time curve for a body projected ;*; 8

vertically upward is a .

a. Ellipse b. hyperbola o

c. parabola d. straight line 0 Time —» X
ma‘fwwﬁ #1 I v Fdt Rz & a. 31 b. 1:+3

fT g5 o a1 @ar &2 c. 13 d. 3 :1

a. & icd b. BTFTXSIel 32. What is the ratio of the average acceleration
C. Wdeld d. & @ during the intervals OA and AB in the

29. If an object moves in a circle at a constant velocity-time graph as shown below?

speed, what can be said about its velocity?
a. It is constant.
b. It is zero.
c. It is changing because direction is
changing.
efT-11 (TN I FMEIRA. — N IF-7g-30R [as f:yed RAaRor ¥ (2024)

=



#=r @ J-g77 % F iaue OA 3t AB
¥ NIt 3w cavoT FT AT FAT 82

v(m/s)

a. 12 b. 13
c. 1 d 3

33.  Which of the following represents
acceleration?
a. Change in position
b. Change in speed
c. Change in direction
d. All of the above
i@ & ¥ sl cwor &1 Rl Fwwar {2
a. &ufa # aRad=|
b. wfa & uRad=|
c. feam & gRad=|
d. 3T @

34. A caterpillar starts travelling at a speed of 1
m/h. If the rate at which the speed changes
is 0.1 m/h?, what is the final speed after 10
Hrs?
a. 2 m/h b. 1 m/h
c. 0.5 m/h d 5 m/h
TH heUeR 1 Heyger € afd & I&r FIr
% FIaT gl G afy H gRadar #r & 0.1 m/
h2g, &Y 10 u¢ & arg sifaw aifa &= 87
a. 2 m/h b. 1 m/h
c. 0.5 m/h d 5 m/h

35. In the first 10s of a body’s motion, the
velocity changes from 10m/s to 20m/s.
During the next 30s the velocity changes
from 20 m/s to 50 m/s. What is the average
acceleration in m/s??
a. 1 b. 2
c. 3 d 05

FefT-11 (i

36.

37.

38.

39.

Rt Rz fr a1fd F g 10 AHs A, I 10
HAeTAFs ¥ 20 AYAFS g 9o AT 2
3T 30 s & R Ao 20 HeyAFs F 50 Hew
gﬁ%ﬁmm%laﬁaamwmyﬁw
?

a. 1 b. 2

c. 3 d 05

Which of the following equations represents
acceleration?

a. v=u+at b. v=u+as

C. V=u+ ax d a=(v-u)/t
fAmafaf@a & @ #la a1 gdsor @ o F=;
yfafaftea &ar 82

a. v=u+at b. v=u+as

C. V=u+ax d a=(v-u)/t
If an object is moving in a straight line

and its velocity is increasing, what is its
acceleration?

a. Positive b. Negative
c. Zero d. Cannot be
determined

I P 9] F W W@ H g9 @ ¢ AR
IWHT q7 9% T@T §, at SHST cavor F47 ¥?

a. YelcHAsh b. HUllcA®
c. LI d. T <Ter fhar ST
HeheT

Which of these statements is true about
uniform acceleration?

a. Velocity changes by a constant
percentage in each equal time interval.

b. Velocity changes by a constant amount
in each equal time interval.

c. Velocity changes by a constant rate in
each equal time interval.

d. Velocity remains constant.

3IH ¥ FiT W FYF THFHAAA 0T & aR &

T 2

a. Y% A A 3IdUS H 39T T ad
gfaerd & deeldr gl

b. Y& TAT AT U H I T AId
AT H dIeodr B

Cc. YUAF A FAT FWT & I T fFua
e ¥ e gl

d. 3 [T war gl

An object is in free fall near the surface of
the Earth. What is the approximate value of
acceleration due to gravity?

a. 1 m/s? b. 9.8 m/s?

c. 19.6 m/s? d. 98 m/s?

FMEIRA. — T IF-Hg-30 [Fas fgled RAavor g (2024)




% 3] et F waw F Awe gFd @ A R a. Ig ol gl
@%IW%WWWW b. I gedr &l
HToT T §7
a. 1 m/s? b. 9.8 m/s? c. W dm @ el
, N d. Ig 91 & YRAT 3R & & GeqAT |
c. 19.6 m/s d. 98 m/s R e Bl
40. Which. of the folloyving situations represents 44 A coin and a bag full of rocks are thrown
negative acceleration? in a gravity-less environment with the same
a. A car speeding up initial speed. Which one of the following
b. A car maintaining a constant speed statements is true about the situation?
c. A car slowing down a. The bag will travel faster
d. A car moving in a straight line b. The coin will travel faster
efafRg & o &7 & Y #ew &1 c. Both will travel with the same speed
gfafaf®ea wd 82 d. Bag will not move
a. TH &R daf afd & I W Bl w RFE 3 gt @ o de1 v WA
b. UH FR S fAgd aifd s=w @ Bl IRAF AT H Jocarhyor IRd ardraor & Har
c. TF &R e g W B arar ¥ RufY & 9N & Afef@a F @ Fia
‘ FYT T
d = o
I A T Il T a. ﬂwésﬁ@rwml
41. If an object is in free fall, how does its b. e Jst T T
velocity change with time? ' it & -
a. It increases linearly with time. c Srar ;;,I fel el Z|1’>|T I
b. It decreases linearly with time. 4 FI$ Forde e gl
c. It remains constant. 45. A bus moves the first _few metres2 .of its
d. It increases with time squared. journey with an accelerathn of 5 m/s? in 1_0s
and the next few metres with an acceleration
IRFE RIAFTI T AL, a3 & of 15 m/s? in 20s. What is the final velocity
A FHSHT 39T Fgodr g2 in m/s if it starts from rest?
a. Jg GFT & Ty I@e &7 F F6dT gl a. 100 b. 350
b. IJg AT & WY W@&F ¥ F gear gl c. 450 d. 400
c. IF AT w7l UF IH HUA AT F Ugd F5 AT 5 m/s?
d. I AT ¥ a7 § Y odr B & caOr & WY 10 Jos # AR I o A
42. What s the relationship between acceleration, ;%‘_ m/s? & cEol ﬂ;w ;%Tigliliiﬁ# d E'E“a%_ﬂ'_
force, and mass, as described by Newton’s R i ilatllml.‘ila;!ll >« ’ st
second law of motion? m/s )
a. F=ma b. F=m/a a. 100 b. 350
c. F=a/m d F=m+a c. 450 d. 400
=Ie Fafy ¥ Naw F HAR T, T 46. YVhat its t.hlei‘talc.:celertation of tan tobjelct .rtn?’ving
ﬁrmmﬂ:aﬁirwm%‘? in a straight line at a constant velocity?
a. F=ma b. F=m/a a. Zero _ _
c. F=a/m d F=m+a b. Equal to its velocity
. . . . c. In the opposite direction of motion
43. When a force is applied to an object in d D d th f the obiect
the direction of motion, what happens to its epends on the mass ot the objec
acceleration? TF W W H UF GAT A7 § A=
a. It increases. qEq FT caOT FAT 872
b. It decreases. a. 3l
c. It remains the same. b. 3 I F K|
d. It depends on the magnitude of the c. fd &r faudia feem Al
force and the mass of the object. d. a&] % gegdAe W @R e gl
o9 et v ov a1fer Y faem F 9« ST ST 47. In which of the following scenarios s
g, o 33% —cR'UT 9T FAT AT 93T 82 acceleration not involved?
efT-11 (TN 53 FMEIRA. — N IF-7g-30R [as f:yed RAaRor ¥ (2024)
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48.

49.

50.

51.

a. A car rounding a curve at a constant
speed
A rocket launching into space
A book resting on a table

d. A person walking in a straight line

W##mmaﬁmam

?

a. UHh &R Th @gd 3fd & T dsh &l
TFhY o9 &I gl

b. 3fdRer & vaidT v Uacl

c. A W W T&h ThaE|

d. U Iied el 3@ H I @ ¢l

The equations of motion are valid for which
of the following types of motion?

a. Constant energy

b. Uniformly accelerated

c. Non-uniformly accelerated

d. Motion along a curve

afa & g AeRf@a & & fFa R
afa & Qv aeg §2

a. R Fa|

b. T® HHAT caiol & caiRdl

c. IN-TAT T F aRdl

d. U Gh & Hefeer |

What is the relationship between acceleration
and time for an object moving with constant
acceleration?

a. Linear b. Exponential
c. Quadratic d. Constant

e cor & @y afawe &l av g & fav
o IR gHT & AT 74T g9 §?
a. &= b. ad™

c. gigurd d. Tgde

When an object is dropped from a certain
height, what is the initial velocity at the
moment of release?

a. Zero

b. Equal to the final velocity

c. Equal to the height

d. Depends on the mass of the object

a9 R aFq A wF AREGd FaE ¥ T S
g, @ OX o ¥ TE IRF dT T g §2
a. YA

b. 3ifad T F T

c. OIS & WX

d. ¥ % geaAe W AR R §

What is the acceleration of an object moving
downward at a constant speed?

FHefT-11 (HIhn

52.

Zero

9.8 m/s?

Equal to its speed

Depends on the height it falls from
A Gl § AT A 3R IS Al avG w7
cEROT F4T §7

a. W

b. 9.8 #/A2
c

d

yg eoow

g Afd & SR
Ig 39 FA18 W IR Xar § STeT § I§
foRar &

Which of the following equations of motion

is used to calculate final velocity when initial
velocity, acceleration, and time are known?

a. v= u+at

b. s= ut+—at2

C. V?=u?+2as

d. None of the above

9q gRIAF q91, c@wor IR wHT A @ ar At
F fArafef@a & @ Fw gHAlewor 1 399Er
AT a1 Y o F AT fFAr Sar €7

a. v=u+at

b. s.=ut+%at2

Cc. VvZ=u?+2as

d. SIH & FIS ET

53 The equation s=ut+%at2 represents:

54.

o

First equation of motion
b. Second equation of motion
c. Third equation of motion
d. Fourth equation of motion

FHIFROT s=ut+ 3 at? SRR Fa §:

If T IgAT FHHIOT

aTfel T q@E’T HATRIOT

I T AT FHIHIOT

d. afa & atear gaEer

Which equation of motion can be used to
find the final velocity when initial velocity,
displacement, and acceleration are known?

0 oo

a. v=u+at b. s=ut+1§at2

Cc. v=u+2as d. v?2Z=u*+2as
TRA® J, Ay 3R cor A g )
3IfAH A7 A9 WA F v afy & Fa mﬂarm
FT 3YANT FAT T GhaT &7
a. v=u+at b.
C. v=u+2as d.

s=ut+ 13 at?
VvV 2=u2+2as

FMEIRA. — T IF-Hg-30 [Fas fgled RAavor g (2024)




55. In the equation v=u+at, if acceleration is THIATA 49 arell afd F AT M-I/ ATF FT
negative, what does it indicate? T X ¥ fFud & ar &
a. The object is at rest. a. 1 #&: b. =T
b. The object is moving in the opposite c. YRfA+ g d. 3fa#F 9T
direction of initial velocity. . . . .
c. The object is accelerating in the same 59. A particle is moving with a constant speed
direction as its initial velocity. along a straight-line path. A force is not
d. The object is moving with constant required to ) o
velocity. a. change its direction
T veural B T T TR L S b. decrease its speed
- y ly C y
Ig F4T AT &2 c. keep it moving with uniform velocity
a. %] R saEar A gl d. Increase its momentum
b.  a¥q IRfF do1 & fawdid fear # afaaat ¢ | U FUT U W W@ & 97 W A awer § afy
c. gﬂﬁqamaﬂ*mnﬁf“aﬁ FT T R ... F AT a7 $T HTRTST T B
a. & e seae
d. T TR FIAT 9T H GH T & b. FEHT AT HHA He
56. When an object is in free fall near the c. U UHEAW T & QAT TGt
surface of the Earth, which equation of o oy 5
motion is commonly used to calculate its d :
displacement If final velocity is known? 60. The ratio of the average velocity and average
a. s=ut+%at2 speed of a body is
b. v = u+at |\
c v 2= u?+2as b. More than 1
' 1 c. 1 or Less than 1
d. s = 5 (utvt d. None of these options
=L arq Jedll 1 wdag & @ee AqFd Id :
= & P 3, AR Rw ar w a, a el s 3 Skt 31 3 e A 1 T
30% REYgsT &Y v & @ 3Hak 9w oo ]
¥ Fa geteor &1 39ahr T Srar 87 a.
| b. 1d 3=
a. s=ut+-at?
b v=u+2at c. 1ar 1A A
e v 2= yZ42as d. 57 ¥ F5 i Apeq T
d _ Lo 61. The distance travelled by an object is directly
) (u+vt proportional to the time taken. Its speed
57. A stone is thrown horizontally from a a. increases
15-metre-high cliff with an initial velocity of b. decreases
20 m/s. How long does it take for the stone b
to hit the ground? C. ecor'nes Z€ro
a. 2 seconds b. 1.5 seconds d. remains constant
c. 3 seconds d. 4 seconds et avq qarr ax & ¢ gft, fav v wHT F
T T I 15 AT S gEe @ 20 Aevdds Wgﬁ%a“ﬁ e 5
¥ IR A ¥ e w0 F FFr Frar ¥ e a. g : ST
F AT A TP H P FAT oIaT ¥? c. EIASME d A Ear ¥
a. 2 ¥hs b. 1.5 43 62. A passenger in a moving train tosses a
c. 3 3Fs d. 4 ¥z coin. If the coin falls behind him, the train
. . . . must be moving with
58. For the motion with uniform velocity, the a. an acceleration b a deceleration
slope of the velocity-time graph is equal to ’ ) '
a 1mis b Zero c. a uniform speed d. any of the above
c. Initial velocit d. Final velocit qadt ¢ A UH AE REwr sowar g af
g g Rt 30 OIS PRaT ¥, &7 @ it deht g
efT-11 (TN 55 FMEIRA. — N IF-7g-30R [as f:yed RAaRor ¥ (2024)

ey



a. cdur a. Uniform b. Accelerated
b. #ed c. Retarded d. At rest
C. U HHTT dlel TH "l mmﬁw#mgm%
d. 3Wad # & &g o grﬁs‘lﬂaﬁ R Yo A ﬂﬁ%rwgﬁrﬁwﬁ
l,
63. If the velocity-time graph of an object is a A
straight line sloping downwards, the body a. . b <
has c. #HfGd d. [oU# 3@Eear )
a. zero acceleration 67. A bucket is placed in the open where the
b. positive acceleration rain is falling vertically. I.f a wind be.gins to
. blow at double the velocity of the rain, how
c. constant acceleration will the rate of filling of the bucket change?
d. negative acceleration a. Remains unchanged
Ife frdlt avg #1 9w I AR Ay AR AR b. Doubled
g F wy @ ¥, At aeg ¢ Halved
a. A T b, ETeH e d. Becomes four times
C. ﬁl’ZIT-r T d. FHOMcHAS a0l
¢ e T G AE arel aTedr Sgl aIRe wead 9§
64. The velocity time graph of motion of an object KGR -qﬁ- auT & U F a’mﬁ T ¥ gaT TS
starting from rest with uniform acceleration T O e AT AT T H FaT dcdq ghem?
is a straight line a. 3RAfdd WwWar &1 b.  EWET & Sar ¥
. . pel
a. parallel to time ?X|s . C. 3T & ST ¥ d. @R I & S B
b. parallel to velocity axis . L
c assing throuah origin 68. If Position of a particle is given by x = (412 - 8t),
- P 9 9 9 then which of the following is true?
d. none of the above a. Acceleration is zero att = 0
THAAT a0 & WY fRmEAsEedr 4 4% g b. Velocity is zero at t = 0
il i'@Ti ”"%W # Afq T AT FHT A T c. Velocity is zero at t = 1s
a.  THT 3T ¥ TEESRI d. Velocity and acceleration will never be
b. 3 H&T & FHAAKI zere
c mﬁg.\qmwgl ﬂﬁmﬁwiﬁmx= -8t)ma
- x T P ﬂ?%,aﬁﬁmﬁﬁa##mmwﬁ?
SR ! a. t=0, W @R T &
65. The total vertical distance covered by a b. t=0, 9T 3 L 3
freely falling body in a given time is directly c. t=1s WIT T Y
proportional to ' ’ R C s
a. time d. a1 3R cavor wel off e +AET giar
b. square of time 69. The incorrect statement(s) from the following
c. square of acceleration due to gravity Is/are . o
d. product of the time and acceleration due . A body havmg zero velocity W'I.I not
to gravity necessarily have zero acceleration
[I. A body having zero velocity will
had ﬁﬁﬂ%ﬂ;ﬂ;%ﬂﬁ w9 ¥ e gv mﬁg necessarily have zero acceleration
&Rt HAHATII R . .
SR ¥ @ TS [ll. A body having uniform speed can have
a. uH N only uniform acceleration
b. &# Tl IV. A body having non-uniform velocity will
c W@T % HROT calul &l qaT | have zero acceleration
d.  IEcARYUT & HROT FAA 3R ROT a. I, Il and IV b. Iand Il
IOTeThel | c. Il and Il d. IV only
66. A simple pendulum hangs from the roof of a fafaf@a & ¥ ad FuT B
train. The string is inclined towards the rear o
of the train. What is the nature of motion of L ar mira mfﬁg H HEIF T H
the train? QW L
Il aﬁmﬁ.awwmﬁ@ﬁgﬁm%w
FefT-11 (oftfadhn 5 FMEIRA. - e dF-we-3m [FaF fnged Bawor 87 (2024)
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70

71

72.

73.

FHefT-11 (HIhn

T H e 0T grem
. g, Wwvﬁmﬁgﬁmw

THTT ca’oT &1 TehaTl &
IV. Tqd. 3EAT 997 a1l U35 & g caror

a. I, 3R Iv b. |31l
c. 3R d. &FHad IV

Area under velocity-time curve over a given
interval of time represents

a. acceleration b. momentum

c. velocity d. displacement

Py RU 1T AT a0 W -7 aF &
et a7 Fawr g swar ¢
a. caor b. afa

c. ad d. TEuYga

The slope of the tangent drawn on position-
time graph at any instant is equal to the
instantaneous

a. acceleration b. force

c. velocity d.  momentum

et oft ator Rufa-wsw % X i 7§ Tuet
ET &1 &l dichlfad & s il &
a. oo b. dd

c. dIar d. aifa

A ball thrown vertically upwards after
reaching a maximum height h, returns to
the starting point after a time of 10 s. lts
displacement is

a. h 2 h

b
c. 10 h d. zero

HVFIA FUE h dF Jga & dI¢ Feate T &
FUT FY 3T HY 7€ TF 3¢ 10 s F AT F 96
RiR® g 9 aww 3r St §1 sHer R
1 gram

a. h b. 2h

c. 10h d I

Choose the wrong statement from the

following.

a. The motion of an object along a straight
line is a rectilinear motion

b. The speed in general is less than the
magnitude of the velocity

c. The slope of the displacement-time graph
gives the velocity of the body

d. The area under the velocity-time graph
gives the displacement of the body

farafaf@a & @ soa wuya I
a. Uh W @ H maq——crﬁ'ﬂﬁrw
W W 1T §

(27}

AHAI: Tl 97 & IRATT A HF gl &

c. TAEUYT-"aT I *T Tolled gE&] H AT
CRIGI

d. P-AI A% & dT6d &Fhd a&d &
AEATIT ST &

74 If the displacement of a body varies as the
square of elapsed time, then its
a. velocity is constant

b. velocity varies non-uniformly
c. acceleration is constant
d. acceleration changes continuously

I Y Nz &1 REynas fid §797 § F &
HTAR FEodm §aT g, af 3HHT

a. 9 g g
b. 9T 3FAT T F Aol 81T &
c. ol AT g

d. Tl AR Seoial &l &

ANSWER OF MCQ QUESTIONS
KISEd gﬁﬁ:

1b. 2c. 3a 4b. 5b. 6.b. 7ec

8.b. 9.c. 10d. 11b. 12.c. 13.c. 14.
15.c. 16.c. 17.a. 18.b. 19.c. 20.d. 21.
22.b. 23.c. 24.a. 25.c. 26.c. 27.a. 28.
29.c. 30.d. 31.a. 32.b. 33.d. 34.a. 35.
36.d. 37.a. 38.c. 39.b. 40.c. 41.d. 42.
43.d. 44.c. 45b. 46.a. 47.c. 48.b. 49.
50.a. 51.a. 52.a. 53.b. 54.d. 55.b. 56.c.
57.b. 58.b. 59.c. 60.c. 61.d. 62.a. 63.d.
64.c. 65.b. 66.b. 67.a. 68.c. 69.a. 70.d.
71.c. 72.d. 73.b. 74.c.

00 000D

VERY SHORT TYPE QUESTIONS:
T oY 3T o

1. What is the direction of acceleration during
the upward motion of the ball?

Ans: Acceleration of the ball (which is actually
acceleration due to gravity) always acts in
the downward direction towards the centre of
the Earth, irrespective of the direction of the
motion of the ball.

i & FW AT 3R AT F ST cawor Hr e
FaT 22

3t g F X (S add H EAT @ROT §) FHR
qzﬁra?mﬁrw;hﬁaﬁrﬁranﬁmm’%
aﬁﬂaaﬁrwﬁaﬁrﬁanmaﬂa’n

2. What is the velocity and acceleration of the
ball at the highest point of its motion?

FHEIRA. — e I6-Fg-37 Qe fnges R ¥ (2024)
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Ans: Acceleration due to gravity at a given place Yol ST T T &g aEJ A ST &
ig con§tant and .acts on t_he ba.II at all points (b). SeT FY ﬁ'@ IET AT ST Tohall § FF T
(|nclud[ng the highest point) W|t_h a cons_tant T E@— dcdlchl{éiﬁ S8d STIer gl B
value i.e.,g = 9.8 m/s? At maximum height, . CC > §
velocity of the ball becomes zero. (). a@g il ?T‘Er%a ;—5‘*: H%% 3%' EIQH% a%‘fll
;}%%mﬁ@wﬁzm%sﬁwwm safaT g 1 g aeq A& AT ST el
y d). T & T ¢l & haaR & ohdel gT &ie
IeaX: frdll QU a0 T W I_cdig ca’oT f3ad giar ;ﬁ)wﬁgmaﬁmmmgﬁ;m
¢ 3N g W Wi gt (3Taan &g afed) &1 975 g iaF a9 76T §|
W U AT g, A g = 9.8 m/s? g g '
3fOFdH FAs W, g T AT YT & AT &l 4. Under what condition can a body moving
. . ° . with uniform velocity be in equilibrium?
3. In which of the following examples of motion, Ans: When th tf the bodv i
can the body be considered approximately a ns: en the net force on the ? y IS zero. )
point object. THEA A § AfdAE F§ Wz R Fufy &
(a). A railway carriage moving without jerks Helel # & w27
between two stations. 3ccRk: S a&q W Fel ol e Bl B
(b). A monkey sitting on top of a man cycling 5. What does the speedometer record: the
smoothly on a circular track. average speed or the instantaneous speed?
(c). A spinning cricket ball that turns sharply Ans: It records (or measures) the instantaneous
on hitting the ground. speed.
(d). A tumbling beaker that has slipped off IrerATd (TNAeT) Fa1 A9 §: ilwa e ar
the edge of the table. drceTiors aTer ?
Ans: (a). The railway carriage moves without jerks 3cd<: Ig drceifOle dTol & AT &l
between two gigfiohsg,)so the distance bey 6 Which motion is exactly represented by As
tween two stations is considered to be large f _ y rep y
4 . = VAt?
as compared to the size of the train. There- _ _ _ )
fore the train is considered as a point object. Ans: It Represents motion with uniform velocity.
(b). The monkey may be considered a point i @ afy aFam F As = vat @Rt ARa
object because the value of distance covered g 872
on a circular track is much greater. 3ca¥: IE UHTHATT 9T ¥ I1Td T AT gl
(c). As turning of the ball is not smooth, thus 7, What is common between the two graphs
the r<?|stance CO\L:)Tred by tl'll_eh baI]! is nt%t Iat;gﬁ shown in figs, (a). and (b).?
in the reasonable time. erefore the ba .
cannot be considered as a point object. (a). 3 (b). # R@mw arw @ aw F @ F=T
. , . FATAT §7?
(d). Again a tumbling beaker slipped off the
edge of a table cannot be considered as a \
point obje ct because distance covered is not }‘ T t—>
much larger. t—> \
Ty & PR saEon # ¥ fred Rz & X Y
A TF TG I AT ST FFAT 82 l \L
(a). T I IS Y FeAAT F g Qe F;eF F
TordY &l (2) (o)
(b). TF T THF MAHR &F W AT F _
FERFT T W TF A F I dor T Ans: Both these graphs represent that the velocity
. is negative.
(c). TF g g8 frde g S Sl @ T 9 .
(d). TF dgFHar ga3m AFT AN AT F AL T 8 When does the average velocity over
fRpger 4T L an interval of time become equal to
3cd<: (a). YT TEY & T & i AT Sed F gerd instantaneous velocity?
&, safav a}:ﬁ ar AT & o= dr a@ Yo amdr  Ans: When the velocity is constant.
F IR AT Jee # a2 A S | gHfAT et THT T A sitwa A9 ArewIfaE AT F
FefT-11 (oftfadhn 5 FMEIRA. - e dF-we-3m [FaF fnged Bawor 87 (2024)
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T & g AT 87 2.
3ccR: o9 397 fAaa giar g |
9. The displacement of a body is proportional
to the square of time along a straight line.
Is the body moving with constant velocity or
constant acceleration?
Ans: It is moving with constant acceleration. Ans:
Rt Rz #1 [Ty e e @1 & aaﬁgr
AT & T F FTHAWACT T gl FIT
e 4 a1 g T @ A FT W@ 82
3cal: g fAgd caRor & A1y AfaAeT gl
10. Is the acceleration of a car greater when
the accelerator is pushed or when the brake
pedal is pushed hard? Ans:
Ans: The acceleration of the car is greater when
the brake pedal is pushed hard because the
car comes to rest suddenly i.e. the rate of
change of velocity of the car is large in this
case, so the acceleration.
FIT R HT a7 a9 HAF gdr § 9 vadider  Ans:
Y AT AT § IT 59 9 ISl H SR F gam
ST 82
3cdl; SI9 §% 9So F SR AT ST g al FR H
X7 3T BT § Fifeh SR AT T SIdl
gl 58 Rafd & a1 & Jo1 7 9Rada & &3 31
¢, safaw o
SHORT ANSWER TYPE QUESTIONS: Ans:
oY SecllT Te:
1. Displacement of a particle is given by the
expression x = 3t2+7t +9, where x is in metres
and t is in seconds. What is acceleration?
Ans: Expression of Displacement a particle is given.
by x = 3t>+7t +9
Therefore,v = dx/dt = 6t+7
And,
a=dv/dt=6m/s?
which is the required acceleration.
TF HUT HT ATUUT qSF x=3t2+7t +9 aam
Rarsmar g, seixAex A e skt ass 7 &1
Ao T §?
See: Rl FUT & faeaTe #r cuors A aE &1 o
x=3t+7t +9 EIART & IS &
3Ad:,
v=dx/dt=6t+7
iR
a=dv/dt=6m/s? 3cdl
ST 3aeTH caloT g
-11 (i
DET-11 ( ) rﬁ\

Read each statement below carefully and
state with reasons and examples, if it is
true or false; A particle in one-dimensional
motion

a. With zero speed at an instant may have
non-zero acceleration at that instant

The above statement is true. When an
object is thrown vertically up in the air,
its speed becomes zero at maximum
height. It has acceleration equal to the
acceleration due to gravity (g) Which acts
in the downward direction at that point.
b. With zero speed may have non-zero
velocity,

The above statement is false as speed is the
magnitude of velocity. If speed is zero, the mag-
nitude of velocity along with the velocity is zero.

c. With constant speed must have zero
acceleration in straight line,

The above statement is true. If a car is moving
on a straight highway with constant speed,
it will have a constant velocity. Acceleration
is defined as the rate of change of velocity.
Hence, the acceleration of the car is also zero.

d. With a positive value of acceleration must
be speeding up.

The above statement is false. If acceleration
is positive and velocity is negative at the
instant time is taken as origin. Thus, for all
the time before velocity becomes zero, there
is a slowing down of the particle. This case
occurs when a particle is projected upwards.
This statement will be true when both velocity
and acceleration are positive, at that instant
time taken as origin. This case happens when
a particle is moving with positive acceleration
or falling vertically downwards from a height.

AT e v 9&F FI9 A AEES T 3R
HROT TUT 3ETeI0T T aTv % F47 Ig 9T &
T 3T, T gl afa & s For

a. RFdY &1or F o AT Weq 3 a7or F K-
qFT T@ROT @ Tl §

; Waﬂaw%laﬁaﬁéaﬁmﬁmﬁm

T ¥ IR G S & oA sifean Fas W
wﬁm%mﬁm%lsﬂﬁmw
% SR 0T &Il ¥ (g) S 3 fig W oA
feom & +F Far &1

b. YT AT o] IN-YT AT & FFaTl ¢,

IRNFT FUT I § FAfdh dTel, AT T TRATOT
glraﬁa?%l—zr% aY Q9T & FTY 9T HT TRATT
T gl

FMEIRA. — 7o IF-Hg-3 [as fged Favor ¥F (2024)
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c. T Y@ & faga 9 F AT c@wor 4= g
aifew

aa aTer. @ I W@, o 38 d91 A gl
TIROT T 3T F IRadT H &I F T F gRenRa
foham 9ram &1 37d: R FT )01 o YT

d. caRYT & ATCHS AT & WY Il dga1 A1ev|

: 3R YU AT g1 I caloT garcaAs g 3R

Ao fdg & &9 & forr sv| g el a9 gfed

gl &7 IS HUT UATCHS caluT & HIY I

?Wﬁmjﬁr@@mﬁ;ﬁﬁaﬁraﬂiﬁw
|

3. A ball dropped from a point A falls down
vertically to C,through the midpoint B. Find
the ratio of the descending time from A to
B and that from A to C?

Ans: For A to B. S = ¥ gt2..(i)

For A to C 2S = 1/2gt’ ...(ii)

Dividing (i) by (ii) we get

/= 112

fig A & PR 71§ v dig #ew g B @ @1

FEAMR FTT A C W ARA 81 AT B aw 3t A

¥ C aF IFaE FAT FT [T AT hifrw?
3ca: A8 B & T S = % gt2..(i)

A & C & faT 2S = 1/2gt ...(ii)

(i) Y (i) & TRNTaa F= W g e gar ¥

/= 112

4. Separate the following in one, two and

three-dimensional motion :

(a). a kite flying on a windy day.

(b). an insect crawling on a globe.

(c). a carrom coin rebounding from the side

of the board,

(d). a planet revolving around its star.

(e). the motion of a boat in a straight line.

(f). the motion of a dropped body.

(g) the motion of a tennis ball.

(h) a charged particle moving under an

electric field.

(i) movement of a saw while cutting wood.

(j) molecular motion.

(k) a charged particle moving under a
FefT-11 (i

magnetic field.

Answer:

Ans:

One dimensional motion

- (e), (), ()
(b), (c), (d), (9),

Two dimensional motion :
(h), (k).

Three dimensional motion : (a), (j).

ﬁmaﬁw,a’raﬁrﬁ-ﬁmuﬁ#m
(a). &aT are ReT 33 g

(b). 7 W [ aqTeT TH A

(c). & & e & ITelc §3T T I R,
(d).maﬁ%'aﬁaﬂwwganwwl
(e). =siTa Fr wfal

(). R e arw [ $ir afa)

(g). T afer Y A1fA
(h).;a;aiﬁfﬂawsﬁﬁagama?muy
@ gl

(i). I Fed AT I FT TAATI

(). 3morfaw a1fa
(k).%waaﬁf%wgamma:aimhay
@ &l

& o a1fa: (e), (), (i)

gfafasiy arfa: (b), (c), (d), (@), (h), (k).
Bfaea a1fa: (a), ().

A ball is thrown vertically upward with a
velocity of 20 ms'. It takes 4 seconds
to return to its original position. Draw a
velocity-time graph for the motion of the ball
and answer the following questions:

At which point P, Q, R, the stone has :

(a) reached its maximum height.

(b). stopped moving?

Let P represent the initial position at the time
when the ball is thrown vertically upward.

Q represents the highest point reached by
the ball.

R represents the original position of the ball
after 4 seconds.

Thus the velocity-time graph for the motion
of the ball is as shown in Fig.

FMEIRA. — T IF-Hg-30 [Fas fgled RAavor g (2024)
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1
2 P X2 T X1 = Vl(tl _tz)‘f‘?a(tz_tl)z ......... 2)
T .. From (1) and (2),we get
’ _ _ 2
- X2 T X1 TV A +La<7V2 Vi )
T 0t a 2 a
5 ] .2 2 + 2 _
E — Viva T V) +V2 Vi 2viva
= a 2a
_ 2V1V2 - 2V12 + V12 - 2V1V2
=20 - 2a
2 2
—_ V2 Vi
TF AT F 20 ms' F AT F dEdT FUC Y AT or V2T Vi =2a(xQ—xl) ........ (3)
FHT AT Bl W I Hqor Uy 7 ded 7 4 Nowif vi=uatt =0
F1 W waran ¥ g B A H A - omvatn=d “)
AT A6 e IR Arafaf@a weat F 3w _
&fvw g P, Q, R W wewX & X2~ X1 =S
(a.) 9=t AFIA FAE W 9gT T4 Then from (3) and (4), we get
E-]
(b). Tl 9 FX feam? vVVi-u'=2as o (5)
3ccR: AW AT & P38 @@ e Bl A i) s = ut + 1 ar.
Sl & 519 g # dgad IR A {R G A, 2
gl '
¢ v . Derivation: Let x;, Vi = position and velocity
T 8138 YhR ;ﬂ% $r afgd & T Ja-gag Xy, Vo = position and velocity of the object at
I fax 7 fe@mar T g time t,.
LONG ANSWER TYPE QUESTIONS: a = uniform acceleration of the object.
) } Also Let vay = average velocity in ty - tq
I IcallT e interval
By definition
1. Derive relations : vo= X7 X
. av tz _ t]
1 =
Ans: ()Vv‘ uu ++aat't or X2 7T X :Vav(tz_tl) ............ 1
' ' .. From (1) and (2), we get
Derivation: By def. of acceleration, we know T
= _ ViV 2)
that 4= V2 Vi Vav 2 ......... (
=t Also we know that
or V2= v = a(tz_tl) V2:V]+a(t2_t1) .......... (4)
or vo=vitaltb—t) e, (1) . From (3) and (4), we get
where vi and v2 are the velocities of an _1 B
object at times t1 and t2 respectively. V2T X = 2[Vl +vitale—6)l(e-u)
If vi= u (initial velocity of the object) at t; = 0 _ Vl(tz—tl)‘*‘%a(tz—tl)z ........ 5)
v.= Vv (final velocity of the object) at t, =t
Then (1) reduces to v = u + at Xo = xatt, =t
Hence derived. ViZuatt =0 e (6)
i 2 _ 2 =
(ii) v2 - u 2as Va=vatt, =t
Ans: . From (5) and (6), we get
Derivation : We know that acceleration is SN
given by X~ Xo = ut b at
or L= —h (1) if x—xo=8,then
Also we know that s = ut+%at2
efT-11 (TN =7 FMEIRA. — N IF-7g-30R [as f:yed RAaRor ¥ (2024)
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Hence derived.
Y Ycead Y

(i) v=u+ at
3l

_ V27 Vi

t 1

or vo— vy = a(tz—tl)

o (1) 3R (2) &, & urea gem

_ vitv,

Ve T T 2)
gH STt § T
vi=wvitaltb—t) 4)

- (3) 3R (4) |, & ured grem

Vo T X = %[Vl tv t a(tz - tl)](tz - t1)

or V2=V1+a(t2_t1> ............ ) :Vl(tz_tl)—i_%a(tz_tl)z '''''''' )
aﬁ\gﬁyzmr: t1 3R 2 T W X2 =xatty =t
> el . vicuatt; =0 e (6)
e vi = u (FF] HT RS d9) t1 = 0 W B B
V2=V(aﬁa'a'7r3'iﬁﬂa?T)t2=th vpy=vatt, =t
g (1) gea v = u + at g T &
v . (5) 3R (6) &, g% urea grem
$I|ig|g cZIo(-EIEEI_ 1 )
. x—xozut'f‘?at
(i) v2 - u?2 = 2as
3cdl: if x—xo= S,then
or th—t =20 (1) szut+1§at2
& HIelH ¢ 2, A car accelerates from rest at a constant rate
1 2 . " .
X=X = Vi (tl_t2>+?a(t2_tl) ......... 2) a, for some time after which it decelerates
at a constant rate § to come to rest. If the
SN IR F EATTE total time elapsed is t s, then calculate
X2 = X1 = Vi v;;w +%a<%)z (a). maximum velocity reached.
5 S, (b). total distance travelled.
ViVa TV V2 + Vi —2ViVs
= + Ans:
a 2a
2viva— 2vE + L) The given situation is shown in fig. below:
B 2a M
V22_V12
- v
2a T ‘‘‘‘‘‘‘ '?'
Vi — Vi :2a(xz—xl) ........ (3) s :
vi=uatt; =0 T |
B B } ....... (4) g !
ve=vatta =t - I
-
X2 X1 — S :
V=’ =288 . (5) D >
gcdfcd: & Sield ¢ foh cavor fohaeh ean fear D"—_—""t1 "‘_“E—"" i(s)
AT g
= ut + 1 ” Let t1 and t2 be the times of acceleration and
(il)) s = u 2 8t deceleration respectively of the car.
3cdlt . .
If t = total time of journey,
cqicd: Al oAU x1, V1 = AT t1 W I _ ,
£ Uy 3k 9] > thent = t1 + t2 .. (i)
X, V: = TET t2 W TE] £ By 3k 397 Also let v = maximum v.elouty .reached |
a = 9E9 FT UFEATT <07 (1) For accelerated motion, using equations,
2 . . v = u + at, we get
AT AT vav , to - t1 3T & AT 9T _
< — v =0+ aty
_ X2 Xi
Vav t—t or
or X2 7 X1 = Vav (tz_tl) ............ (1) = atq .. (||)
FefT-11 (oftfadhn ) FMEIRA. - e dF-we-3m [FaF fnged Bawor 87 (2024)
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(2) For decelerated motion,
here, u = v, final velocity is zero.

dagt=1t1 + t2 . (i)
Tg o AT o B v = AhaH 997 g5 AT

~0=v+(- Pt (1) caRd arfd & faw, TR0 1 3TART Fd
v = Btz ..(iii) BU, v=u+at gHIUCE
- From (ii) and (iii), we get v=0+at
at1 = Bt2 ar
or t—f:% .................. (iv) 1;:5;%?):%@
Adding 1 on both sides of equation (iv), we (2) . ’
get Tgl, u = v, 3ifdd e > B
S 0wt
! N v = Bt2 ..(iii)
+ .
or M= “B'B - (i) 3R (i) @, g S
t Q+B (Xt1 = Bt2
o uw R or %z% .............. (iv)
h=—B FERT (iv) & el R 1 Siga W g e g,
(Z+B t _a
_ . _ Tt
v =at = Tﬂt
@ t + tr _a + B
. R o B
(b) Total distance travelled N
= area of A OAB or t—tl=aﬁﬁ
= (OB x AD) __B
t Q+Bt
= %(h + tz)V _ . Qa
vV =at = @ +:8t
=Lly=1 ak t*
2 2a+p (b) T TF HT 7S GU=AOAB HT &THel
& X Fo #7T F v Fwd @@ o — LOBx AD)
st @ oy Fdh @ Sres ag 98 2
9 & AT Age g o ol o e ¥ Ay e _1
M T WAA t s §, A J0MA =5ttty
(a).ﬁﬁﬂTHﬁWéﬂﬁWl :%Vt
(b). T fhaelt gl ax #r 7§
N _1 aB
X A 2a+p
T i 3 A stone falls from the top of the tower in 8s.
-f; E How much time will it take to cover the first
g, ! quarter of the distance starting from the top?
i Ans:
0=, L T ‘{’;] Here u = initial speed of stone= 0
h = height of tower
t = time taken in falling by h = 8s
e Let t1 = time taken to cover the first quarter
& a5 ufy & R & fewmr mr g _ , a
. a = g = acceleration due to gravity
HAAT FR & 0T 3R FAed  H AT FAM: _ .
IR b using the relation, S = ut + 1/2at?
Ife t = IET T FoT TAT,
efT-11 (TN = FHEINA. — o I5-TE-IR TeaH fAed Reor ¥ (2024)




We get hz%gtzorh:%gx82=32g

....... @)
Also % = %gt2
or h=2gt/ . )
.. from (1) and (2), we get
2gt’ = 32g
or t' =16
or ti = 4s.

TH e A e & 397 O Oy sar g Y 8
mﬁawh:rqgam%l o @ grer F=&F gt
FT YgaT TIATS HIT dF X H 39 Faar 717
T

3cak: @I u ( TR AT gRBS =1el) = 0
h = @R $r a5
t = 8s TR & o9 & g
AT t1 = Ggell WU g 97 el H o6 THT
a =g = v & HROT cal0T
| T 39T HA §U, S = ut + %atz

h=%gt2orh:%gx82=32g ....... (1)
h 1

b

h=2gt/ . )

2gt” = 32¢g
I, ' =16
T, t, = 4s

FefT-11 (oftfadhn —— FMEIRA. - wea IF-HE-3W TFAF e Ravor ¥ (2024)
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