CHAPTER - 2 e YET & R

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(xﬂ) — n-1
o
dllogx) _ 1
dx X
d(sin x) oS x
dx
d(cos X)_ _ gin
dx

Some important formulae for integration:

xn+ 1

fx"dx = o +C

1
f¥ dx = logx+C
fsinxdx = -cosx+C

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

(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
x) 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

motion.
o . ) and y) change with time.
. Dynamics is further divided into two parts. ) )
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 A__;
At—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.
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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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Velocity-time graphs:

Constant speed

Speed > 3,

Speed —»

] Time —> A

w Speed —»>

(0] Time —> A

O Time — B

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

HATRA (Integration) Adehelad (Differentiation) &
WARAF FTURO:

ATl (Integration) 3adelel (Differentiation)
(FeieT) Helherd I Hecaqul @l § AR
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T el H, AR (Integration) 37deheled
(Differentiation) @r fawira ufshar gl
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Some important formulae for integration:

AT H G -

wge = XM
fx dx = ) +C

1
f; dx = logx+C

fsinxdx = -cosx+C

fcosxdx = sinx+C
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AN =l faruTe/Fa fom =r qHy

N Displacement
v =

Time taken

A A IR FIS aE] THI & GAE
R # 3 TA [FEa9eT T

S FadT ® @ Ra ge [z & afd)
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caOT = (v- u)it

Sl &S ms? gl

TaROT T Hieer AT §.

Ife &oT O 3aTAr # § AT Th-FAT dIT o
AT FT TET & o SHHT caxoT T BT |

A T & cakd Ifd & FHEOT. Ifg Fg [T
9T (u) O YE BT & 3R FAT t & 1 AT d9T
(v) # SEo ST §, TG THAATT caloT (a) § iR
AT t 7 dT & 5 g (s) H §, a FHefarad
Y 9Icd gid &, oo @A §T & calRd aifa
& FHAIUT gl ST gl

() v=u+at

(iiy s = ut +1/2 at?

(iii) v2 = u? + 2as

(iv) n" @3 7 TF @ T gl

st =u+ 5 (2n - 1)

Tecarehyor # aIfd & FHEOT ;- IS FS aE]
TecalhyuT H HFd Il H § (u = 0), ar arfx
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() v=0+gt

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

(iii) v2= 0 + 2gh
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Free fall: When upward direction is taken as positive

In physics, a point object is often used to:
a. Represent a three-dimensional object.

b. Simplify calculations and analysis of
motion.

c. Represent an object with a large surface
area.

d. Describe a complex system.

sifadhr #, vw R - av g F1 TAT IHFW TS
o T arar &

a. UH D-fariy arg & gfafdfca #

b. 3rfa & FoTAT 3R ARVOT AT Wl FAC|

. gwmmmquﬁﬁm
|

d. T JAfee gumell #T guia Hi|

What is a key characteristic of a point object
in physics?

a. It has a definite volume.

b. It is always in motion.

c. It has mass but no size.

d. It experiences no forces.

sitfehy o fret Rig avq 1 @ v 4 §7
a. & Us ARTT 3MATeT giar B

b. IJg AT AT F TEar gl

C. STFI AT & dAfhed 3R 78T &1

d. SEH HIS Tl HeJHT AL Gicll|

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.

A 3R qor F T Ferad e F4T 87

a. afa e afeer R § 3R AT wE AR
iy gl

b. afa ue @feer Ui §, 3R a7 v feer
afer gl

RO T A URGAT | T O S O ORad | G4 1 Hd & 91 gRac c. afd 3R a1 AT gl

T o> | o 9> d. afa 3R o1 Fr FI$ sFE FET &

— T -10 T 2 3 4

sk 2 For the motion with uniform velocity, the
o — - slope of the velocity-time graph is equal to
Al 8 mis Z§ a. 1mls

s oy b. Zero
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c. Initial velocity
d. Final velocity
THAA A9 qrel afd & v Jo-ga7g aw Fr

Tl aET 2T ®
a. 1 m/s b.

c. YRTA& gar d.

T
3fae qar

to its speed?

a. Becomes zero

b. Remains the same
C. Increases

d. Decreases

v« el s ganr a i 7% gft, fav av gwy

If an object moves with constant speed in * m gt 31 @ 3w afa &1 e
a circular path, what can we say about its grar f”
velocity? a. LCIAG Al b fAIT W E
a. It is constant. c. o gl d. &A@ Jdr gl
b. It is changing. 9. When the speed of an object is changing, it
c. Itis zero. experiences:
d. It is undefined. a. Uniform motion
IR FE T8 JeaHR I W TH FAS AT § b. Constant velocity
Tl €, @Y &7 39F AT F I & FIT FE THFA c. Acceleration
& d. Deceleration
a. ¥g fa3a gl 9 et avq A afq g @ N & o a®
b. TE Fge T ¥l T F
2
c. ¥E LI a. UHHAW
d. IE IIRHVA & b. AR AT
A car travels 100 metres north in 20 seconds. C. calul
What is its velocity? d. #HcoT
a. 100 m/s northward 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
%|maww.%? frrafaf@a # ¥ #a a1 e & T &7
a. 100 3"1 El/m 3l @f 3‘ﬂT a. dOd b. dol
b. 5 HCUAFS 3cc &1 3N c. @ d. faEmTe
¢. 20 % cﬁﬁw 11. Which of the following is an example of
d. 1000 #/& 3R 3R 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 ffef@a & & Fila @ A= afq #=v
TF FOT U W T@T F 97 W G afy & gw JAET §?
TET ¥l 3H% AT o A IJaeTHdr 7ET el a. UH FN W #5F R fAad aifad & amr
a. ST R deew F v F @ T
b. FEH A F B F & fAT FaRH-3aeen & A 9Fd g8 T I
C. 3 THTHAA I ¥ Ifd et & favw] Teh &R S MR & & IR 3R @
d. sEEr R sE & Y T Tl &
' ‘ d. TH FR e TS W Ihar Bl

When the distance travelled by a body is . ] .
proportional to the time taken. What happens 12. !f an object 09vers.eq_ual dllstances 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.

Variable velocity
Variable speed

AT gegATT $Y af 3¢ A 3K B 3ARA & 3
TR AN & AR ATV A IR #raﬂ'{'fim
m%aﬁTBaﬁawv#ahﬂﬂmm%

afs 3 5 a. 9T A FHA W B & AW gl
TE FAA FAT IR A T g8 A b. S#HT W B & 39T A ¥ 318 gl
Fel &, aF 39 XA Fer o ¥ . o7
a. faT ae b. aRacTeirer a1 c. AmiBa"*f"fW q ST T
c. faa T d. 9Radaefer arer et .
d. 37 ¥ FS AT
13. Which of the following quantities is a vector? . .
. 17. A car travels 360 kilometres in 4 hours.
a. Speed b. Distance .
i ) What is its average speed?
¢. Velocity d. Time a. 90 km/h b. 1200 km/h
farafaf@a & ¥ sia @ o v afger afr 2 c. 4 km/h d. 75 m/s
a. b. g UF FR 4 6 #F 360 RreHleT A AT I B
c. & d. &Ry gaeh tad e F4T 2
14. If an object is moving in a straight line and a. 90 frs/ger b. 1200 fersi/ger
its speed is constant, what can you say c. 4 FHvger d. 75 #:/a
about its acceleration? 18. What is the diff bet p d
a  Itis zero . at is the difference between speed an
. . velocity?
b. It 's positive 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 TE] TH WA W@ F ga @ ¢ ok ig moying, while velocity also includes
3 TF §AW O (Pea) ¥, @ amw sEs direction.
TRUT & R A FIT F§ THd 87 c. Speed is always greater than velocity.
a. g I gl d. Velocity is a measure of the distance
b. Jg§ FHOMcHSF gl travelled.
c. IE TATHS gl T 3 do1 F FAT IO §?
d. IE AR el @ ¢ a. ﬁgaﬁarrﬁﬂ&maﬂwaﬁar
. . I
15. What is the formula for calculating speed? -
a. Speed = Distance x Time 9% b. gqﬁl %E" ;E?fﬁw N fﬂ%ﬁa@
b. Speed = Time / Distance g &
c. Speed = Distance / Time c. TTST gAAT FT F 3RS B B
d. Speed = Time + Distance d. a7 ag 1 3@ &1 AT
|Tel T {3 41 L 19. If an object moves in a circle at a constant
a. Tl =gl x TAT speed, what can be said about its velocity?
b. =Tel = HHAY a. It is constant.
c. el = qU/EHY b. It is zero.
d. Gl = AT + E‘@f c. It is changing because direction is
16. Two balls A and B of same mass are thrown chfangmg.
from the top of the building. A thrown upward d. It is equal to the speed.
with velocity v and B, thrown down with aﬁaﬁ%aﬁrwa—d#wm qrer #EI'JT
velocity v, then @ ¥, @ 3 & & IR F FAT FET o FHaT
a. velocity A is more than B at the ground ¥4
b. velocity of B is more than A at the a. g f@ua gl
ground b. ¥E T B
c. both A&B strike the ground with same c. I Sco T@T ¥ FUIfF e scor W T
velocity '
d. fa & T 8l
d. None of these o ¢
20. A car accelerates from rest to 30 m/s in 5
hET-11 (’-ﬂﬁ@f) o)




seconds. What is its acceleration?

c. Stationary or at rest

a. 6 m/s? b. 5 m/s? d. None
c. 30 m/s* d. 6 mis’ afy Rufy @77 T6 T (x) HE & FAAAR
TF R 5 J&s & fAuH-3ravyr @ 30 Aevdss e Y@ R@re & @ Fm 2l '
A 7fy gz A §1 sHFT caor FAT §? a. THHAR Il #| b, IR-GAW T1eT |
a. 6 m/s? b. 5 m/s? c. faUH 3@EAr A1 d. FS AL
c. 30 m/s? d. 6 ms® 24. If an object is moving in a straight line and
21. If two objects have the same speed but its speed is constant, what can you say
different velocities, what is difference about its acceleration?
between them? a. lItis zero
a. Nothing; they are the same. b. It is positive
b. Their masses are different. c. It is negative
c. Their directions of motion are different. d. It is changing constantly
d. Their accelerations are different. Iy B IE] T WA ar & ad @Y 3ﬁT
Ry & aEqgat i @ FA ¥ AT A9 - sHh A fiad &, @ AT 3ES emor F AR A
e § @ 3% T FAT AT 7 FIAT F§ Thd 82
a. IO a8 I & E a. IE Y gl
b. 3T geIAT eat-Feet Bl b. ?J'ﬁ'm%"l
c. I T i fEamd 3rerer-3verr & C. UE EellcH® gl
d. 3o =Tl et §1 d. IE AR Scol T &
22. Find the distance travelled by a runner in 25. An object is thrown in a vertically upward
4 sec. direction. Which of the following graph is
' Runner Velocity vs. Time true?
EQ g @ @ L ] (a)A (b) A
® 10
E
8 o 5 z
C ’§ °
) o >
0 T T T T T
0 2 4 6 8 10 12 R R
Time (s)  (@#7 )— Time " Time "
a. 4m b. 96m
c. 50m d 48m © 5 @
TF UEaF GERT 4 AFs & aF & 75 gff A
Hifwl 2 2z
' Runner Velocity vs. Time % %
214 > >
512
© 10
€ , > >
%‘ ) Time Time
2 . U IFq FY SLAU S A e # $ar e B
2 frafaiea & & #iF @1 7% T 32
0 T T T T T
0 2 4 6 8 10 12
Time (s) (FHT )—
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 (A SChR!




@), (), d. It is equal to the speed.
IR F 78] 0 ged A wd A A H @ G,
c - A 3EF AT F AN F FAT FGT AT FHaT &2
2 8 a. g fAua g
I = b. IE Y B
c. Ig Scd T@T § Fifh o seer WY B
Time > Time > d. ?:Ig :ﬂﬁ a; EMNELY %-l
© @ 30. A car accelerates from rest to 60 m/s in 5
4 A seconds. What is its acceleration?
a. 6 m/s? b. 5 m/s?
z z c. 30 m/s? d. 12 m/s?
ke] Ke] . . .
2 g T FR 5 9Fs A fAda- ravyr ¥ 60 Hevdss
# I IHs AT §, A7 3WHT caOT FAT 87
R . 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,: vg is
a. hi/ h2 b. hq/h2

Y
c. “hi/h2 d 11
ar RS &Y reer-3re9r FA€ hy 3R he ¥ AT 1 R
ST §1 3% IR S 9% Tgua H fady E
AT FT :ﬂm g: E
a. hi/ hz b. hq /h2 Z B
c. vhi/ vh2 d. 11 =

27. Equation of motions is applicable to motion © Time —> X
with a. 31 b. 1:43
a. Uniform acceleration c. 13 d 3 -1
b. Constant velocit .

¢ yl i & ot A 3R B &1 e e A & R
c. non uniform acceleration ¥ R T ¥ 3AE Aot &+ FIT VoVg ¥
d. none of these
Y
i &1 wAEor aifa W e Rafa amer @ar )
a. UHh AW caior| b, fagd aem| 1
. ¢ A
c. 3HART caiu| d. &IH ¥ FIg T E

28. Velocity - time curve for a body projected i;% B

vertically upward is a .

a. Ellipse b. hyperbola o

c. parabola d. straight line ° Time —» X

SR 7 F W i 3 gaRa Ff RNz & a. 3:1 b. 1: 3

T 5w % Har gar ¥ c. 13 d. 3 :1

a. @ e b. EIET 32. What is the ratio of the average acceleration
C. Wdeld d. e @ 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.
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frdY Rz & a1fqd & ggar 10 AFs &, I 10
HexAFs ¥ 20 AYAFS dF 9 AT 2l
39Tk 30 s & RreT 91 20 HeA*s ¥ 50 Hew/
%S dF 9o oTar ¢l 3T @ m/s? F F4T

2

" a. 1 b. 2
c. 3 d 05
12 b. 13 36. Which of the following equations represents
1 d 3 acceleration?
.y a. v=u+at b. v=u+as
A RR@e Jo-gAT IF FH A OA 3K AB ~ ~
¥ eR 3ea cawoT F A T §? C. Vv=u+ax d a=(v-u/t
i) ffaf@a & @ Fla @1 FHdleor cawor F+
yfafaf®ea Far 872
a. v=u+at b. v=u+as
C. V=u+ax d a=(v-u/t
37. If an object is moving in a straight line
1) and its velocity is increasing, what is its
acceleration?
a. 12 b. 13 a. Positive b. Negative
c. 1 d. 3 c. Zero d. Cannot be
33. Which of the following represents determined
acceleration? IR P aFg ™ W W@ A g @ ¥ 3k
a. Change in position IHHT 99T ag T@T &, aY 3HFT caIoT F4T g7
b. Change in speed a. YdlcHS b. HUMcASR
c. Change in direction c. WA d. AT 8 Rar s
d. All of the above HehdT
frfaf@a # @ i cor F1 e sar 2 38.  Which of these statements is true about
a. =afy & 9Rade) uniform acceleration?
b. e | > Vgllgg:ilacgair;g:lc?\yea uc;()lntsi:sgtinterval
c. faer # aRad| pereentad q '
_—y b. Velocity changes by a constant amount
d. 390 in each equal time interval.
34. A caterpillar starts travelling at a speed of 1 c. Velocity changes by a constant rate in
m/h. If the rate at which the speed changes each equal time interval.
is 0.1 m/h?, what is the final speed after 10 d. Velocity remains constant.
Hrs?
a. 2 mh b. 1 m/h W%ﬁ?ﬁﬂmmmﬂmw%W#
qcq
. 0.5 m/ d. 5 mh . .
¢ m ) m a. Ucde A AT el H A9 Teh ddd
F HeIReR 1 Meyder i afy ¥ AT FE@w wfcRid & Feerdr gl
gm;;au%lﬂﬁ ﬁﬁilitaﬂﬁiiil #r ET%?(” m/ b. YAF FHT FHAA AU # T T fAId
: ,2 /I‘? ™ 1 /;F¢Tr A A e
a. m b m c. Ucddh AT AT HRIol H I Th faad
35. In the first 10s of a body’s motion, the d. a9 fATa war gl
velolcny changes from 10m/s. to 20mis. 39. An object is in free fall near the surface of
During the next 30s the velocity changes . .
. the Earth. What is the approximate value of
from 20 m/s to 50 m/s. What is the average . :
e acceleration due to gravity?
acceleration in m/s??
a1 b, 2 a. 1 m/s? b. 9.8 m/s?
’ : 2 2
c 3 d 05 c. 19.6 m/s d. 98 m/s
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TF T gLl A FaE & A qFd qaa & QAR
W ¥ ITeArHYT F FROT @OT FT HTATAT
AT FAT 87
a. 1 m/s? b.
c. 19.6 m/s? d.

9.8 m/s?
98 m/s?

a. g ¢ gl

b. Ig Ged gl

c. g 94T 8 G gl

d. Ig 91 & YRAT AR &I & gegAT |

R T &l

40. Whictf of the folloyvin’? 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
faRT & & 7 @ Ry #@ew c. Both will travel with the same speed
gfafaftea &t 87 d. Bag will not move
a. UH FR o i & I W & v R 3 gewdt @ s der v wAw
b. TH &R I fagd fd FaC @ gl YRAF q H Tocarhyor IR araraor & Har
c. TH &R 4 g W g m%lﬁﬂﬁ%aﬂ#ﬁmﬁﬁa##mm
; YT T
d. U& SR 8 3@ H I |
W E a. T Aok A 7T e
41. If an object is in free fall, how does its b. T It T T
velocity change with time? N & .
a. It increases linearly with time. ¢ - J;,I fel el W !
b. It decreases linearly with time. d I3 gerae AT gl
c. It remains constant. 45. A bus moves the first few metres of its
d. It increases with time squared. journey with an acceleration of 5 m/s? in 10s
' q and the next few metres with an acceleration
TR FE I AFT W ARG, A aoa & of 15 m/s? in 20s. What is the final velocity
T 3HhT dar h geodr 872 in m/s if it starts from rest?
a. Ig AT ¥ O YW+ & F Fodr g a. 100 b. 350
b. Iz THT F AT IWH FI ¥ gear §l c. 450 d. 400
c. ¥F fod & &l UF I HUA IET F 9gA FS AT 5 mis?
d. ¥5 @99 & T § Y 96T 8 & RO & WY 10 Fhe F AR I Fo A
42. What s the relationship between acceleration, ;']%_ mlsﬁz F T a;w 321%1‘%' I;ga’r# ﬂﬁi'i“a%?:-
force, and mass, as described by Newton’s e ; mala,; T H Yw
second law of motion? fereiar mi/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 yaf ¥ T ¥ HTER T, T 46. YVhat is t.he ac.:celeration of an object .moving
3ﬁT ZSUAT & oI FT g9 %., 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 i D d th f the obiect
the direction of motion, what happens to its epends on theé mass of the objec
acceleration? TF T 3@ H UF GAA a7 ¥ Tfaae frd
a. It increases. qEq HT caoT FAT 872
b. It decreases. a. 7l
c. It remains the same. b. & AT F S| ‘
d. It depends on the magnitude of the c. fa &r fauwdia feem #)
force and the mass of the object. d. g & GegHE W AR T g
o9 et v av a1fer Y faem F 9 ST ST 47. I which of the following scenarios s
g, o 33% —cR'UT 9T FqT YHIG ISdT 87 acceleration not involved?
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a. A car rounding a curve at a constant
speed

A rocket launching into space
c. A book resting on a table
d. A person walking in a straight line
fAmafaf@a & ¥ g Reg & @or afde
a%’r &
Tsh $N T HId ad & Tk ash I
TFR] o9 @ B

b. 3iaReT & gaifdad ve Udhe|
c. A W I & fhaE|
d. U afed W @1 # I W@ ¢l

Zero

9.8 m/s?

Equal to its speed

Depends on the height it falls from
TF FAW Gl AT B I S arelt av g F:r
AT FAT &2

a. I

b. 9.8 #Ha?

c. & Afd & SR

d. Ig 389 Fa5 W AN Far § &1 & Ig
foRar &

oo oo

52. Which of the following equations of motion
48. The equations of motion are valid for which is used to calculate final velocity when initial
of the following types of motion? velocity, acceleration, and time are known?
a. Constant energy a. v=u+at
b Umfornﬂy accelerated b s=ut+ L ap
c.  Non-uniformly accelerated b 2
d. Motion along a curve G. ViSut+2as
a6 & 5 I’ d. None of the above
gt Aeafaf@d FH YR .
afa & e aw §2 99 YRS A9, @101 AR FHT A @ ar afa
a. BRAR 3| ¥ Fefafta & 3 B wlleror o v
Hfae dor i v & v fFar smar g2
b. U HHA 0T ¥ caRd|
c. A ¥ ¥ @Al a. vEutat
d. TF aF ¥ R A b. s=ut+3 at’
49. What is the relationship between acceleration c. Vv2=u?+2as
and time for an object moving with constant d. T ¥ IS A&
acceleration? .
a. Linear b. Exponential 53 The equation s=ut+7at2 represents:
c. Quadratic d. Constant a. First equation of motion
g ST ¥ Ty aREE fear Tg % Bre b. Second equation of motion
T 3 §HT F AT FIT gaw g7 c. Third equation of motion
a. @+ b. @cg d. Fourth equation of motion
c. g d. e HHIRIOT s= ut+—at29ﬁﬁﬁ1m%
50. When an object is dropped from a certain a. afa &1 qg;n T
height, what is the initial velocity at the b. I & T TEEToT
moment of release?
a. Zero c. i & T FHEOT
b. Equal to the final velocity d. aif & < FHET
c. Equal to the height 54. Which equation of motion can be used to
d. Depends on the mass of the object find the final velocity when initial velocity,
5T frdt 957 T T BR st @ M displacement, and acceleration a{e known?
Y, @ O T F THT YRS q 47 gar §7 a. v=u+at b. s=ut+ at?
a. YI c. v=u+2as d. v?Z=u*+2as
b.  3ifeT I & I w4, Reud 3R @R W9 @ W
c. A8 & I aﬁwhmmﬁ?ﬁvﬂﬁ%mm
d. TG F goFAE W R e § FT 3R AT T FHar 82 1
51. What is the acceleration of an object moving a. v=utat b.  s=ut+ 5 at?
downward at a constant speed? Cc. v=u+2as d. v?=u’+2as
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55. In the equation v=u+at, if acceleration is THAAT 97 qrelt 3fa & AT -9 1% &1
negative, what does it indicate? oI 390 U fFEd ST gar &
a. The object is at rest. a. 1 #& T b. =T
b. The object is moving in the opposite c. YRfA+F g d. 3fa#| 97
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 . L
velocity. a. change its direction
N v=u+at & TR & @ b. decrease its speed
= ’ a0l azulk';la; ’
qg FIT gATAT §7? c. keep it moving with uniform velocity
a. 9] e 3rgear 7 g d. Increase its momentum
b.  a¥] YRMHE a1 & AT feaw 7 afqwA= § | TF FU UF W @ F 97 W PGT 9 § A
c. gﬁﬂﬁmaﬁ*m”ﬁca?aﬁ T T@T R ... § T a0 6 JTAFAT G T
a. 3qhr fger seoret
d. aEg UH WA 3T § gA & ¥ b. TEH Ty FA &
56. Wl:fen anfo:)rj;ectEism:n fr:.ehfall net.ar thef c. =W THAAW 9T F IfIHAT @
surface o e Earth, which equation o o T )
motion is commonly used to calculate its d i
displacement If final velocity is known? 60. The ratio of the average velocity and average
4 L a2 speed of a body is
a. s=ut+ 5 at N
b. v = u+at ’
c v 2= u2+2as b. More than 1
' 1 c. 1 or Less than 1
d. s = 5 (utvt d. None of these options
9 a&d gedl i 9dg & @Aee AFd qdeT Rz & -
. Cal
- % ot ot SR A e . o ?‘a"r 3itwa 3o 3R sitwa wfe &1 IrequTa
38% RAEYgsr & v & AT 3mAEak 9w oafa 1
¥ FHASHIOT FT 3TAT BT ST 82 a.
1 b. 13 =%
a. s=ut+5at2
b, v = uiat c. 1Ir1aFA
e v 2= u242as d. sﬂﬂ T El'ﬁé; ot [epeg 5T
q _ L 61. The distance travelled by an object is directly
) (u+v)t 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? ¢ ecor.nes zero
a. 2 seconds b. 1.5 seconds d.  remains constant
c. 3 seconds d. 4 seconds et avq qart a7 # a¢ gft, fav v wHT &
T g A 15 A SN a7 @ 20 AAFE FATATeN -@;I;I’r%a’rsu ';b' e 5|
¥ yRfAF 7 ¥ Afer w7 ¥ BT AT ¥ TR a. & ' ST
N FHT ¥ TR F e THT Forar 82 c. WA SACNE  d A @ar gl
a. 293 b. 15 @%s 62. A passenger in a moving train tosses a
c. 3 A= d. 4 ¥Fs coin. If the coin falls behind him, the train
. . . . must be moving with
58. For the motion with uniform velocity, the . .
R ) a. an acceleration b. a deceleration
slope of the velocity-time graph is equal to )
a 1 mis b Zero c. a uniform speed d. any of the above
c. Initial velocit d. Final velocit ol ¢ A A REwr sorwar 7oAl
g g R 30 NS A ¥, &7 &) aifer S ol
FerT-11 (ifady (52




a. calo a. Uniform b. Accelerated
b. #Hee c. Retarded d. At rest
C. Uh AT dlel TH WA QAR ST H oA & az-eb'r KGED
d. IR F F S o # 2 ga?r B Yo # ‘ﬁ% Ll
63. If the velocity-time graph of an object is a i:?nw e
straight line sloping downwards, the body e
has c. #fed d. T 3@ |
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 d-gHT A AR Ay AR A b. Doubled
§? T W @ §, A qEq c. Halved
a. eI v b, TelIeH 0 d. Becomes four times
c. faga axor d.  FHOMcHAS caIuT
¢ o T GA AqE el aed el IR sead &9 d
64. The velocity time graph of motion of an object LRG| qﬁ- auT & U F a’mﬁ 3T A gaT TS
starting from rest with uniform acceleration T A T M Ay T H FI7 dgad gem?
is a straight line a. 3maRafdd @ar &1 b, QEET & S gl
a. parallel to time axis c. WA SR d ?n'\: T & S
b. parallel to velocity axis
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
THEAR @07 & WY RAResEe @ 4w 8 b. Velocity is zero at t = 0
el Q'ETI ““%m # AT F AT THT AE T c. Velocity is zero att = 1s
2. THT 3T ¥ THECKI d. \Z/ee:gmty and acceleration will never be
b. J 3H&T & FHAAKI
c. #w g & TR @ B gfy frdY or Y Pufa x = (42 - 8t) g@rT &
JRANEE N w¢ §, & PR § ¥ T @ aew
S ! a. t=0, T ROT LA &
65. The total vertical distance covered by a b. t=0, W 3T T &
freely falling body in a given time is directly c. t=1s 9T A ‘;]FCI' 3
proportional to ’ ~ -
2 time d. der AR cavor Fel off e gt giar
b. square of time 69. :I'he incorrect statement(s) from the following
c. square of acceleration due to gravity is/are _ o
d. product of the time and acceleration due I 'r?ect:)gsdsya:i]lil/wr:]gvezezrgr(\)/egz:(c::lcte)lle‘rlg':ilorr]]c,t
to gravity
Il. A body having zero velocity will
Al 'Ela_qiiaiﬁ' H:;%JIEIEI w9 d iiIIEﬁI B'Ua?niaﬂl%l fis necessarily have zero acceleration
N - E@ lll. A body having uniform speed can have
a. ¥ N only uniform acceleration
b. &A hil IV. A body having non-uniform velocity will
C. W % HROUT caXOT T a7 | have zero acceleration
d. IEcAPYUT & HROT FAA 3R aROT a. I, lll and IV b. 1and Il
Toreither| c. Il and I d. IV only
66. A simple pendulum hangs from the roof of a fafaf@d & ¥ aad wuT B
train. The string is inclined towards the rear el
of the train. What is the nature of motion of . Zg wﬂﬁ mﬁg A JaE T A
the train? -
Il aﬁﬁu.awﬁﬁ%%#m&w
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T ¥ YT 0T g
. . v gAE aifd arel s & shaol T
TATT aqoT @ ThaT &
IV. Iqd. 3EAE 97 arel s # e caxor
el
a. I, 13AR Iv b.
c. 13RI d.

I 3R 1
&hddl IV

74

HMAIT: Tl I & IRATT F FH giar &
AEUI-gHT I T G TEG B AT
garar g

d. P-FHRI A% & dgd &% a&g F
QT &ar &

If the displacement of a body varies as the
square of elapsed time, then its

70 Area under velocity-time curve over a given a. velocity is constant
interval of time represents b. velocity varies non-uniformly
a. acceleration b. momentum c. acceleration is constant
c. velocity d. displacement d. acceleration changes continuously
Rl fov T o ARG W A-AHT aF F IRy Rt Ris &1 Reaws 3 wow & o &
et & fpae wfafafea @war @ HAWR FEedT TEaT §, @t I
a. caXur b. afa a. o ug ¥
c. dIr d. fawrde b. T AT T & et Bl &
71  The slope of the tangent drawn on position- c. T fua g
time graph at any instant is equal to the d. aRUT SRIR deodr Eal &
instantaneous
a. acf’e‘?ra“"” 2 force ANSWER OF MCQ QUESTIONS
c. velocity . momentum 3T ﬁﬁ'
Rt st a7or FRUfA-v@y % W @i 7§ Toer
:@T 1 ST et a; i e ¥ 1b. 2c. 3a 4b. 5b.  6b. 7c
' ;W[ . 8b. 9c. 10d. 11b. 12c. 13.c 14.a.
c: : 15.c. 16.c. 17.a. 18b. 19.c. 20.d. 21.c.
72. A ball thrown vertically upwards after 22.b. 23.c. 24.a. 25.c. 26.c. 27.a. 28.c.
reaching a maximum height h, returns to 29.c. 30.d. 31.a. 32.b. 33.d. 34.a. 35.a.
the starting point after a time of 10 s. Its 36.d. 37.a. 38.c. 39.b. 40.c. 41.d. 42.a.
displacement is 43.d. 44.c. 45b. 46.a. 47.c. 48b. 49.d.
a. h b. 2h 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.
¢ 10h . zero 64.c. 65b. 66.b. 67.a. 68.c. 69.a. 70.d.
HAHIH I h I Tgaa $ q1g FLAN T @ 71.c. 72.d. 73b. 74c.
FT T AT B ¢ TH 3G 10 s F FAT & 15
B 14 W 3 SN §1 $9 BT [VERY SHORT TYPE QUESTIONS:
a. h b. 2h I dY SclT T
c. 10h d. 7
73. Choose the wrong statement from the 1. What is the direction of acceleration during
following. the upward motion of the ball?
a. The motion of an object along a straight Ans: Acceleration of the ball (which is actually
line is a rectilinear motion acceleration due to gravity) always acts in
b. The speed in general is less than the the downward direction towards the centre of
magnitude of the velocity the 'Earth, irrespective of the direction of the
. . motion of the ball.
c. The slope of the displacement-time graph )
gives the velocity of the body g & FW A AR afa F R cavor Hir e
d. The area under the velocity-time graph T 2
gives the displacement of the body 3c}; A Eh‘ra;c«w%\?ﬁ ql+:ﬁ;%?lﬁﬁﬁwm%.‘ ) gHeT
. . % Hdr
il & & o w0 T e B o ao—fg & i
a. TR WA Y@ A aEq & Al Th
W W afa § What is the velocity and acceleration of the
ball at the highest point of its motion?
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Ans: Acceleration due to gravity at a given place I IMET FF Th ﬁg e AT ST gl
is constant and acts on the ball at all points T IET AT ST FaT & F4ifF g
(uang e s por win s comrt 8 e b g 7 o €
velocity o;‘ the ball becomes zero. , (C) e ?I'd' $T gATT ?rlﬁ €,
. ‘ mﬁﬂaaama‘a%r?réaghmﬂ'@f%l
%T?*BWHWQEWWW“WWW safaw iig # &g a&qg & AT ST Tl
d). R & T o & fRaR ¥ fhder g0 e
Scol: Tl T a0 T W IRedg caloT forare gia éﬁ) S
U g aFd el A S Hebel aa
¢ IR dg | wh R (sTaaw [g akad) 1 TS g e a3 AT B
9 3P AA g, AT g = 9.8 m/s? giar gl
3HaH Fas W, I T T A= & AT & 4. Under what condition can a body moving
. . b . with uniform velocity be in equilibrium?
3. In which of the following examples of motion, Ans: Wh h f he bodyv i
can the body be considered approximately a ns: en the net force on the body Is zero.
point object. THAA AT ¥ A w15 Bz e Rufa
(a). A railway carriage moving without jerks el # & wwar 37
between two stations. 3ccR: 519 aF] W Fel el Y §iell g
(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 grearATdt (TSR Far FA9ar & sitwa are ar
the edge of the table. arcarOre arer ?
Ans: (a). The railway carriage moves without jerks 3ca¥: Ig drceIfOleh ATl &l ATIAT gl
between two stations, so the distance be- 6 Which motion is exactly represented by As
tween two stations is considered to be large ’ ° ctly repre ed by
: . = VAt?
as compared to the size of the train. There- . . _ _
(b). The monkey may be considered a point wl @ afy araa F As = vat gERT fAwRa
object because the value of distance covered g 87
on a circular track is much greater. 3cdl: Ig UhHTATT J97 § I1fd & gATar &l
(c). As turning of the ball is not smooth, thus 7, What is common between the two graphs
Fhetglstance co;clareti' by tl'llfeh baI]! is ntc;]t Ial;gﬁ shown in figs, (a). and (b).?
in the reasonable time. erefore the ba .
cannot be considered as a point object. (a). 3ﬁ'{'%gb). # femm av ot Aw & d F=
(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 t >
much larger. t— \
wfa & Prfafld serol § ¥ e Rz # o A
TS TF oG I AT ST FHAT 82 \L \L
(a). T I IS & TS F fiT AT FeF &
Tera &1 (2) (b)
(b). TH X TF MATHR ¢h W IAE & _
AT TAT W TH A F I dor B Ans: Both these graphs represent that the velocity
. is negative.
(c). T el g§ R dg S Sl ¥ R J .
W At ¥ et 3ca: ¥ Al I g2 § fF 391 HoumeAs gl
(d). TF m 3-3" fFT A AT F FAX T 8 When does the average velocity over
Reaer I %I an interval of time become equal to
3ca?: (a). YT S & T & = AT sfed F Tordy Instantaneous veloclty?
g, sdfav Z‘S’r o T % @ &1 gl Yo ardr  Ans: When the velocity is constant.
& 3R HT Jolell H §81 AL ST g1 T fFeY gHT 3 # 3itEa dor arewfaE AT F
hET-11 ("ﬁﬁﬁ Ao
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Ans:

Ans:

T Fd @ AT 82

C S 39 g g ar ¥ |

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?

It is moving with constant acceleration.
et Rz #1 feaae e W T F g

AT & T F FTHAEAC g gl F1 AT
a9 a1 AU @ F ARy F @ 2

. gg fAud caxor & aryr afaAeT gl

Is the acceleration of a car greater when
the accelerator is pushed or when the brake
pedal is pushed hard?

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.

FIAT FR FT ca{0T a0 F0F T § I Tl
aﬁﬁ?m%mmwmaﬁaﬁ#m
T 87

. 319 o 98 &l SR & ST ST § af SR &l

TAROT 3T8F BT § Fdifch dR 3AeAdh T SATdl
gl 37 Bafd & ) & 391 7 gRada fr 3 731
g, safav caoT|

SHORT ANSWER TYPE QUESTIONS:

oY Scallg geeT:

Ans:

HefT-11 (IR

Displacement of a particle is given by the
expression x = 3t?+7t +9, where x is in metres
and t is in seconds. What is acceleration?

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 FUT F AEAT qSF x=3t2+7t +9 @RI
RAT I g, s x A A g3 taFs T &
aIOT F4T &7

N N T e egur

x=3t2+7t +9 EIART & IS §
3Ad:,

v=dx/dt=6t+7

AR

a=dv/dt=6m/s?

S 39T cavoT gl

Ans:

Ans:

Ans:

Ans:

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 Re v v@F FI9 F cEEs 9§ #R
FROT T4T 3ETEI0T TR a0 % F47 Ig GeF &
T I, T AT a1fa & vs For

a. Rt 10T F o A Weg 3 &70T F -
amr—ﬂurg’rm%

Scck:

3WIFT YA T g1 STd IS aE] gal A FeaTer
m@wmm%a’raﬁmmw
3HAT ATl YT B STl B SHA Tocdid cav]
% SR 0T &Il ¥ (g) S 3 g W oA
feer &F &R Fear B

b. U= A e M- AT & FFa ¢,

Scdll

3RFT HUT ITId & FAieh dTed, AT HT GRATOT
E‘%uﬁa%ﬁera% aY Q97 & @Y AT HT IRATOT
AT Bl




c. T @1 & fagd a1 F fAT c@wor = g
aifge]

Sccdl

IRIFd HAT T &l I S R T 3@ |
fad arr @ T W@ 8, o 38 da1 AT g
TaIOT T J97 H gRade &7 X & ®7 & gl
foham 9 &1 3 R AT ca)or W T

d. TR & UATCHS AT & T °TeT dga1 MLV

Sccdl

3RFT HUT ITed gl TG cal0T TdAlcHb g IR
A9 HOMcAS ¢ Al dcelel AT A HA & &7 H

magnetic field.

Answer:

One dimensional motion

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

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

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

famfaf@a 1 o, ar 3k -y afy & sreer
a_,—l’-.

(a). &aT ar e 33t uea|

(b). 7T W [ Tl TH HIe|
(c).aﬁéa?ﬁﬁiﬂ#mmgmwaﬂwﬁw.
(d). 39 AR & ART W GAT §I T TE|
(e). ra & AfA

(f). T e arw R $ir afal

(g). AW arer Y arfay|

3. A ball dropped from a point A falls down .
vertically to C,through the midpoint B. Find (h)';ﬁ AR FoT iaaﬂa &1 & 3feiia 7=
the ratio of the descending time from A to & el
B and that from A to C? (i). THS FEed TAT AR FT TAATI

Ans: For Ato B. S = % gt..(i) (). 3morfaw aifa
For A to C 2S = 1/2gt’ ...(ii) (k). v ARG For GEAT & F Fadd gH
Dividing (i) by (i) we get T 2
tt= 172 Feell:

Rig A & ARE 7 v i wew g B ¥ g o T A (@), 0, 0
FEAUT T 4 C W AR 81 A @ B 7% 3R A gfafasia arfa: (b), (), (d), (@), (h), (k).
¥ C aF I FAT FT U AT FfAT? BT i (), ().

S AT B & faw S = % gt*.() 5. A ball is thrown vertically upward with a
A ¥ C & faTw 2S = 1/2gt’ ...(ii) velocity of 20 ms'. It takes 4 seconds
(i) @ (i) ¥ TG T W g ured gar g to return to its original position. Draw a

- 15 velocity-time graph for the motion of the ball
vr=1N2 and answer the following questions:

4. Separate the following in one, two and At which point P, Q, R, the stone has :
three-dimensional motion : ] . .

Kite fivi indv d (a) reached its maximum height.
(a). a |.e ying on-a windy day. (b). stopped moving?
(b). an insect crawling on a globe. Ans: Let P represent the initial position at the time
(c). a carrom coin rebounding from the side when the ball is thrown vertically upward.
of the board, Q represents the highest point reached by
(d). a planet revolving around its star. the ball.
(e). the motion of a boat in a straight line. R represents the original position of the ball
(f). the motion of a dropped body. after 4 seconds.
(g) the motion of a tennis ball. Thus the velocn‘y-tlme graph'for .the motion
. . of the ball is as shown in Fig.
(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
DET-11 (1 ia‘§) lerrm)




X2 T X1 T Vi (t1 - tz) +%a(t2 - t1)2 ......... 2)
.. From (1) and (2),we get

2
_ Vo Vi 1 V) — Vi
X2 7T X1 — Vi +*a<
a a

2

2 2 2
— ViV ™ Vi + Vo +V1 _2V1V2
a 2a

— 2V1V2 - 2V12 + V12 B 2V1 V2
2a

2 2
V2 ™ Vi
or T V2rvi=2alxo—x1) . (3)
Now if v1=uatt120}

B [ e @)
. vo=vatty, =t
a‘l:mﬁ'gp, Q,RQTQFSR%: Xo T X1 = S
(a.) 39a FFAH FAE W ggT IATI Then from (3) and (4),we get
9
(b). =elelT §¢ HT AT? VV=u'=2as e, (5)
3ccR: & AT & P 38 @#g IRE BUfd A1 (i) s = ut + 1 ate.
g&ﬁ?ﬂ%aﬁﬂaﬁaﬁawﬁaﬁiw\mm Ans: 2
| :
Q.?ﬁ'q’ cenr q?:ﬁ T SeaaA e & aeliar &1 4 (I?fem:tg}:ecl;e;tx;i,m\: t1= position and velocity
Uehs & g i 1 Hor Fufd &1 R & gafar o '
HhdT §1389 R g fr a1fd & v Jer-aa7g X5, Vo = position and velocity of the object at
s o 7 fewmr @ g time t,.
= unif lerati f th ject.
LONG ANSWER TYPE QUESTIONS: Zl “E' orm acceleration o tlel°b’?‘“
so Let vay = average velocity in to - t
A SealiT wea: interval - ] ’ e
By definition
1. Derive relations : v =22 X
av t2 _ tl
(i) v=u+at o B
Ans: V=u+at or X2 X Vav(tz tl) ............ (1)
.. From (1) and (2), we get
Derivation: By def. of acceleration, we know n
_ViT™Vv
_ V2T Vi Vae T T 5 e 2)
that a= " _
b~ Also we know that
or va=vi=alt:—t) vo=vitaltb—t) (4)
or vo=vitaltt—t) . €)) .. From (3) and (4), we get
where vi and v2 are the velocities of an _ _L[ tvitalo—0)](6-1)
object at times t1 and t2 respectively. Ve X T o dvitvitalb T u/ [t T
Z L g . . - !
If v, u.(lnltlal veI.OC|ty of the c?bject) atty =0 _ vl(tQ—t])JrEa(tz—tl)z ........ )
v.= v (final velocity of the object) at t, =t
Then (1) reduces to v = u + at X =xatt, =t
Hence derived. viTuatti =01 e (6)

S u2 2 =
(ii) v2 - u 2as a=vatt, =t

Ans: . From (5) and (6), we get
Derivation : We know that acceleration is e — g Lo
given by X7 Xo T utTyat

or Lt = % ............ (1) if X~ X0 = S,then
Also we know that s = ut+%at2
PeT-11 (A




(1) 3] (2) &, & e e

Hence derived.

T YTt Y Var = % ......... 2)

() v =u + at gH Sela g T

3cdt vo=wvitaltb—t) (4)

v -~ (3) 3R (4) |, g ureA @am
tz_tl

or vo— v, = a(tz—‘u) V2T X = %[Vl v +a(t2_t1)](t2_t‘)
or V2:V1+a(t2_t1) ............ (1) :Vl(tz_tl)-"_%a(tz_tl)z ........ (5)

Stel vi 3R v2 A 4 3R 2 §FT 9 R Xa=xatt, =t

J&d & a9 g - —

viTuatt; =01 e (6)

Hﬁ’v1=u(aﬁaﬁrmﬁ)t1=0q1
v2 = v (IEG T AAH ) 2 = t |
dg (1) g v = u + at & T &

s (5 6) 4,
—— (5) 3R (6) @, & UIed gl

(ii) v2 - u? = 2as

vo=vatt, =t

I
— e + =
X~ Xp = ut 2at

if x—xo= S,then

3
or tz—tlz% ............ (1) szut—l—%aﬁ
] HlelH v & 2, A car accelerates from rest at a constant rate
1 ) - S
= X =V1(t1—t2)+5a(t2—t1) ......... 2) o, for some time after which it decelerates
at a constant rate § to come to rest. If the
SR (2) @, eFH T § total time elapsed is t s, then calculate
X2 = X| = Vi V2;V1 +%a<%)z (a). maximum velocity reached.
) ) 5 (b). total distance travelled.
_ Viva— Vi + vo tvii = 2vivy Ans:
a 2a
_ 2V1vs — 2VE + VE = 2v1 Vs The given situation is shown in fig. below:
2a r
V22_V|2 A
V2"V v
2a T """" "
vi—vi=2a(xs—%1) . (3) e :
vi=uatt; =0 o L
B B } ....... 4) g !
vo=vatty =t — i
-
X2~ X] =8 :
vi-u'=2as . (5) D >
. N ————
gcufcd: §H Sl § b caror fohash garT feam 0 1 > i(s)
it &
(i) s = ut + 1.e Let t1 and t2 be the times of acceleration and
fys=u 2 v deceleration respectively of the car.
3cdlt . .
If t = total time of journey,
—a—qﬁrccc:ﬂméﬁlﬂxLW:thTaﬁ then t = t{ + t (i)
1 Rty 3R 3| Tt |
X, V. = WY tp T TEG £ Y 3k 391 Also let v = maximum v.elocny .reached |
a = 9 FT TFTH 07| (1)_ For accelerated motion, using equations,
2 . . v = u + at, we get
AT AT vav , t2 - t1 3T # 3ad g _
X% v =0+ ati
Vav =t or
or X2 T X1 & Vav<t2_t1) ............ (1) v = at1 .. (||)
hET-11 (’-ﬂﬁ@f) r37




(2) For decelerated motion,
here, u = v, final velocity is zero.

~0=v+(-pt

v = Btz ..(iii)

~ From (ii) and (iii), we get
at1 = Bt2

or %:l .................. (iv)

Adding 1 on both sides of equation (iv), we
get

2 a
241=%+
t ! B !
ttt atp
or tl B
t_ath
or t, B
t = B t
at+pf
ap

V—atl—mt

(b) Total distance travelled

= area of A OAB
= 1(OB X AD)

= %(tl + tz)V

:%Vt:

ap

2
a+,8t

Do —

dagt=1t1 + t2 .. ()
agaﬂmﬂﬁ%v=mawq§€rw%‘
(1) cafRa aifa & forw, ol &1 39AeT Fd
§'U,v=u+at,§?=rtl1?f%

v =0 + aty

g1

v = att. (i)

(2) &= a1fa & for,

Tel, u = v, 3ifdd T = B
~0=v+(-pt2

v = Bt ..(iii)

~ (i) 3R (iii) ¥, g7 urT §

at1 = Bt2

THOT (iv) 7 il R®B 1 S5 T g uIed g,
Lzﬂ:%

t
or ttt _atp
t B

+1

_ ap

V_a’tl_a’_,r_Bt

(b) Fol T &I g GU=AOAB &I &THel

W FR F& TAT F§ AU Fwd @@ o — LOBx AD)
fRmsraeyt & afa < & o9 a1 a8 fawa 2
A & T Fger p W el g Sweh ¥l ARy far N
EIN F FHY t s §, A Iorar w =5ttty
(a).ﬁmmaﬁmawamqgﬁml :Lvt
(b). T Rraelt gl A 7 2
M~ :Liaﬁ tz
b A 2a+p
T ! 3 A stone falls from the top of the tower in 8s.
-.: E How much time will it take to cover the first
g, ! quarter of the distance starting from the top?
i Ans:
o=+ T 1) Here u = initial speed of stone= 0
h = height of tower
t = time taken in falling by h = 8s
o Let t1 = time taken to cover the first quarter
& 1 Rufy & R # R I ) _ et
. a = g = acceleration due to gravity
HAAT FR & 0T 3R FAed T GAT FAMW: _ _
AR to ¥l using the relation, S = ut + 1/2at?
gie t = IET HT Fol AT,
FefT-11 (A (a2




1 1 2_

We get h=2gt20rh=2

h_1 5
Also 4 ot

or h=2gt’ . )
.. from (1) and (2), we get
2gt’ = 32g
or t° =16
or t1 = 4s.

t = 8s fIR\Y & oem &

AT 1 = Tgell WAS g TF AT &H oI qAY
a =g = Iocd & PRI 0T

| T 3TAT FIA T, S = ut + L are

2
hz%gtzorhz%gx82=32g ....... (1)
h 1

4778

h=2gt’ . )

SEHET (1) IR Q) T a7 Ta & -

2gt” = 32g
a, 4 =16
qT, t = 4s.

HefT-11 (IR






