PHYSOL EXAMINATION SERIES

CHAPTER 3- MOTION IN A STRAIGHT LINE
SUNDAY 27-06-2021 @ 7.00pm

PES02 TIME: 1 HOUR

MAXIMUM SCORE:30

General Instructions to Students

There is a ‘cool-off time’ of 15 minutes in addition to maximum writing time
Use cool-off time to get familiarise with questions and their answers

Read questions and instructions carefully before answering

Calculations, figures, graphs should be shown in the answer sheet itself

You can write any number of questions fully or partially to get a maximum
score of 30

Electronic devices except non-programmable calculators are not allowed in the
examination

Questions from 1 to 4 carries 1 score

1 The ratio of distance to displacement of a moving body is always ------- 1
a) =1 b) >1 o <1 d) =1

2 “Free fall is an example of........ accelerated motion” 1
(uniformly/non-uniformly)

3 The slope of position — time graph of a particle gives......... 1

(Acceleration ,Displacement ,Velocity, Momentum )

4

An object travel towards east for 6m, then move towards north for 8m. Find its
distance covered and it’s displacement 1

Questions from 5 to 8 carries 2 score

5

A car is moving along the circumference of a circle of radius ‘r’.
a) What is the distance travelled in one revolution? 1
b) What is the displacement in one revolution? 1

6

Look at the graph in fig. (a) and fig.(b) carefully and state which of these can’t

possibly represent one-dimensional motion with reasons 2
X

X IT

o (D
/\ —_>tfig- (a»)— W

fig. (b)

7

State in the following cases whether the motion is one, two or three
dimensions.

i. A butterfly flying around a flower. 1
ii. A bus moving along a long and straight road.
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8

The position - time graph of two objects A and B are shown below.

X4

(a) Which body has greater velocity? 1
(b) Find the ratio of velocities of A and B. 1
Questions from 9 to 12 carries 3 score
9 A car travels from A to B at 60 km/hr and returns to A at 90 km/hr. What is its 3
average velocity and average speed?
10 Draw v-t graph of an object starts with an initial velocity v, and moves with 3
uniform acceleration. From this derive the relation S= v0t+%at2
11 Velocity is defined as the rate of Change of position/Displacement. )
(a) Distinguish between average velocity and instantaneous velocity. 15
(b) When does the average velocity becomes equal to the instantaneous 1
velocity? 2
12 Acceleration — time graph of a body starts from rest as shown below
4Ih
T
a(ms?
0 3 -+ + —3
1 2 4 5 t(s)>
a)What is the use of the acceleration-time graph? 1
b)Draw the velocity — time graph using the above graph. 1

c)Find the displacement in the given interval of time from 0 to 3 seconds.

Questions from 13 to 16 carries 4 score

13

Velocity — time graph of a body is given below.

£
=
Cc
o b 7 10
—»t(S5)
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a) Which portion of the graph represents uniform retardation? 1
(i) OA (ii))AB (i) BC  (iv) OC
b) Find the displacement in time 2s to 7s. 1%
c) A stone is dropped from a height h. Arrive at an expression for the time 1
taken to reach the ground. 2
14 Velocity — time graph of an object is given below.
ﬂ\
T
Velocity
(m/s)
Time (s) = Y
a)What type of motion is indicated by the above graph? 1
b)Derive a relation connecting the displacement and time for this type of
motion. 2
c)The ratio of velocity to speed of an object is.................... 1
1. One
ii. Greater than one
iii. Less than one
iv. Either less than one or equal to one.
15 A man walks on a straight road from his home to a market 2.5 km away with a
speed of 5 kmph . Finding market closed he instantly turns and walks back
home with a speed of 7.5 kmph. 1
a) How long does the man take to reach the market from his home? 1%
b) Calculate the time taken to return back to home from the market. L
c) Find the average speed and magnitude of average velocity. 2
16 Figure given below shows the motion of a school bus starting from the point
‘O’ and travels along a straight line.
08 28748 68 8S 108 128 14S
0:.x - Ao B G DT TR V@
- dml_ k 1:;;_5 2€;m om 4o ,_ ng écj‘m 76m
a) Complete the following table:
Time taken | Displacement | Velocity !
from 0
2s 10-0=10m | ...
10s Sm/s 1
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b) Is the motion of the bus uniform or non-uniform? Justify your answer. 1
c) Draw the position — time graph of the above motion.
d) A student in the school bus notices the speedometer of the bus. Which type 1
of speed is shown by the speedometer?

Questions 17 and 18 scores 5 each

17 Derive the following equations of motion for a body moving with uniform
acceleration in a straight line.

a) v=v, tat 1
b) S=v0t+%at2 2
©) v’=vi+2as 2

18 When brakes are applied on a moving vehicle, it stops after travelling a
distance. This distance is called stopping distance.

a) Derive an expression for stopping distance in terms of initial velocity (vo)
and retardation (a).

b) If the initial speed is doubled keeping the retardation same, by how much
will the stopping distance change? 1
c) A car travelling at a speed 54 km/h is brought to rest in the 90s. Find the
distance travelled by car before coming to rest.

N | —

N | —

Best wishes to all
HSPTA MALAPPURAM
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PHYSOL EXAMINATION SERIES

CHAPTER 3- MOTION IN A STRAIGHT LINE
SUNDAY 27-06-2021 @ 7.00pm

PES02

ANSWER KEY

TIME: 1 HOUR

MAXIMUM SCORE:30

d >1

Uniformly

Velocity

AIiWIN -

Distance 14m., Displacement 10m.

el e

a) Distance travelled in one revolution = 2nr
b) Displacement in one revolution = zero.

Both the graphs do not represent one dimensional motion.

Because for a moving body two positions at the same time is impossible.

i. Three dimensional motion
ii. One dimensional motion

a) Body A.[The slope of position time graph gives the velocity. Higher the slope greater the

velocity]

Vo _Slopeof A
V, Slopeof B
V. tan60

V, tan30
V, V3

3
vV, 1/43

=3

b) Ratio of velocities

el e el e

9

(because total displacement =0)
Total distance

Total time

Average velocity = 0

Average speed =
S+S
t,+t,

2S

V.+V,

_ 2x60x90
= T im0 72 km/hr
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10

E -
(@) t time 1 l
2
Second equation of motion OR Displacement - time relation:
From the graph
Displacement S = Area under the graph AB
= Area of rectangle OADE + Area of triangle ADB
= OAXOE+%DB><AD
1
= u><t+5(v—u)><t
= ut+ l at Xt
2
1 1
S=ut+=at’ 1 2
2
This is the displacement — time relation.
11 a)Average velocity: It is the ratio of total displacement travelled to the total time taken 11
- 2
Instantaneous velocity: The velocity at any instant. V= % 1
1 -
b) When the velocity is uniform or constant. 2
12 a) Uses of acceleration-time graph:
(i) To find acceleration at any instant. 1
(ii) To find velocity.
b)
v A
22 ‘
1
| pt
0 3 6
) Displacement = Area under the graph.
= lx12x3=18m.
2 1
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13 a) BC 1
b) Displacement = Area under the line AB(from 2s to 7s)

=6x5=30m. 1
1 =
1 2
) We have S=ut +Eat2
Here S=-h u=0 a=-g 1
—h=0+—L gt’ 1 B
2
¢=2h
9
Therefore t=\/ 2h
g
14 a) Uniformly accelerated motion. 1

1
b)Displacement-time relation: S =ut +§ at’

Let S--> Displacement u-->initial velocity v--> final velocity a-->acceleration )
t-->time.

We have Average velocity = Totaldlsplacement
Time
V=2
t
Also VaV:_V"'“
2
Therefore 5 Bl G
t 2
- (v+u)t
2
g luratru)t
2
S :M
2
2ut | at’
=4 —
S 2 2
S=ut+xat?
2

This is the displacement-time relation.

c) iv. Either less than one or equal to one. 1

15 } distance
a) time=———
speed

= 25 = 1 hour

5 2 1

=30 minutes.
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b) fime= distance
speed
_ 25
7.5
L 1%
= = hour
3
=20 minutes.
total distance
C Average speed =————
) gesp totaltime
Total distance = 5 km.
. 1. 1_5 1
totaltime==+—== h 1=
i 513 =g hour 5
5
A d= —— =6 kmph.
verage spee /6 mp
Average velocity =0. (Because total displacement =0).
16 (a)
Time Taken Displacement from ‘O’ Velocity 1
2s 10-0=10m 5 m/s
10s 50 m 5m/s
b) Uniform motion. Bus travels equal displacements in equal intervals of time. 1
c)
(m) 1
¢ ‘®
d) Instantaneous speed. 1
17 a)Velocity -time relation: = v=u+at
Let u--> initial velocity
v-->final velocity
a-->acceleration & t-->time.
We have acceleration= Chang e.mveloczty 1
time
v—u
a=—-
t
v—u=at
v=u+at This is the velocity -time relation.
, . : L 5
b)Displacement-time relation: ~ S=ut +§ at
Let S--> Displacement u-->initial velocity v--> final velocity a-->acceleration
t-->time.
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Total displacement

We h Average velocity =
e Have g 4 Time
v,=2
t
v+u
Al V =—
SO av 2
Therefore EZM
t 2
+
S:(v u)t
2
S:(u+at+u)t
2
2u+
S:( u+at)t
2
2ut  at’
S=—7+—
2 2
S:ut+lat2
2

This is the displacement-time relation.

c)Velocity -Displacement relation: v’=u'+2as

Let S-->Displacement u-->initial velocity v--> final velocity a-->acceleration
t-->time.
Total displacement

We have Average velocity =

Time
V=2
t
Also V= vru
2
Therefore s_yu
t 2
That is v+u:¥ --------- (D)
But v—u=at -----—---- 2)
Multiplying (1) and (2) (v+u)(v—u)=¥at

vi—u’=2as

V2=u2+2as
This is the velocity-displacement relation.

18

a) By the equation of motion,
2 2
vi=u +2as
Here v=0a=-a retardation, S--> Stopping distances
Therefore 0=u’—2as
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2
Stopping distance S=-—
2a
2
b) Stopping distance S= 5—
a

2 2
If u = 2u, then gi=2u) 4w

2a  2a

That is Stopping distance becomes four times.

c) Initial velocity u = 54 km/h = 54Xi_8 =15m/s

v—u 0—15 —1
Accelerati = = —— = — m/s?
cceleration a . %0 5 m/s

v?-u? = 2aS

0%-15% = 2x€% xS

225=(1/3) S

S = 225x3 =675 m.
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DAY ailds
1d) >1 1
D VD @I06Mo 1
3 @Gl 1
4 a10me603638°e1y0 14m, qunomoameo 10m. 1
5 a) 8@ aldlG2MOMIG3 3B MVemG ) Goo = 21T 1
b) 8@ alol@remamInel Munomicmaeoe = 0. 1
6 oene” @oaQdBo aBBHAOM 2lLIMOAD (O TMIWlehalesanlel. 1
$006Mo 21Lflasan AITRAIM’ BEO VAW NS’ TLOIMEBIBUT BPAVIWIAIEM. . 1
7 i. @120M aleiMo 1
i afH@OMm aleiMo .
8 a) A agyam aiayaflm’ [2@3mm a1dlal” &S10 UV Myallaflesa | 1
V v
b) JcainaErud ®mene|88 @GR I0™o L a_Axos aiclal 1
V; Besaelal
Va4 _tan60
V; tan30
Va_ V3 _
—=——- =3
vV, 1/V3
9 |00l @euwo =0 (@R MOIMITHO0 aeyRnIV®IMITT ) 1
Doownd] calns = 20 VA 5] 0 DMOOHBANHBAB LI 0
LAY DSCAIS
_ S+S§
OOINAT GAUWD = 1
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28

S S
_+_
Vl Vz
_2vyV,
V.+V,
2x60x90
= ———— =72 km/hr
150 1
10
11
2
1
O t—
AB agam GORIY” H11LI8B 0 l0q B0l HNBIGE MLOIMINM0 LIE1H:0.
aloajsol’= ABC @es aloqgai’ + OACD @es aloq|gal”
1
= E(V—vo)t + v Xt
= vot + lat><t
T2
=S, MVNIMITMBo
1
1 1=
@onan S = V0t+§at 2f)HaNE®o. 2

11

a) VOIMITMONJo @R MVoRAINAHS3IM VAW HSGAIBWVo MONTLIBS @GR IIMAIEM
UOOIUB1(@JBAIWO

NVAVMSEAIG AUBHO §2IQDMIGENINEBS KDOINAT JEAUNODNF aIB1UIHW DTIHHM (@JEAIWo

-

. - dx
A’ aloQan. V,=——

dt

b) avaaleaiwo @ROLIE 103 NOT0EJEAIV. BRYEEME; 1@

12

a) @I06M - MRV WIeL1HAF DalEWINEBBUI
(1) ®@BdHem ®I06Mo dengallslasan@Im”

(ii) @eaino &engaNslesan@Im”

PHYSOL-The solution for learning Physics
Prepared by Higher Secondary Physics Teachers Association Malappuram




b)

12 [

’t

0 3 6

C) MUNOMINDIDo = (@JBAIN-VAW ©201903 al0q|80l

= %x12x3:18m.

13 a) BC

1
b) munomaamaoe = AB ag)am GoaIY’ &1918)88 aloq|aal
(2 9VB9HaF" A®@3 7 HAVHHNF” QAUOQ ) 1%
=6x5=30m.
—v i+l 1
C) S=vit+=at 1=
2 2
emofles S=-h vy=0, a=-g
-1 >
—h=0+—gt
+ 5 g
¢=2h
9 AN
@RM1MIM3 t:\/ 2h
g
14 a) cvamieem aleiMo 1
b) S--> aunomoam o Vo-—> (@J000R (@JGQIWo V--> @BRaMY @JEAIWo )
a--> ®16Mo t--> vao  af)MMIEBBOHM MYalla(12]0@3
VvtV
MUNOMITmEe  (S) =  WBEIWAIAIGAIN X MUAW. = | > )Xt
v,+v +at 2v
S= (T = (204 )y
2 2 2
1
S = vy t+=at’
2
OGN LNIM - VAW NIMWo
1

C) iv. 8aN1OMINIUB & 2IQEDI @ROLIS 103 @LIYEnd BRW1TIds0

2 0®MOOHBALIY 0

a) VAo =

AW
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_ 25
1
= % neM1Ls83@
=30 oNmg”
b) o = §—5
. 1
1_
= % nemesad 2
=20 2lmg”
C)  ©oowal caino= 222 qoamIals) Goo
@RYAH MVAWo
@O VIR 3o = 5 km. L
ARYS D> (T\)Q))o:l+l:§ 06mM1ELs33d ’
2 3 6
OO GOl = % = 6 kmph.
0EINO] @Jeaiwo =0.  (@RYSB MOIMINDOO e NIVIMIGI).
16 (a)
Wao O VI3 MIN88 MVNIMITMOe AU 1
2s 10-0=10m 5 m/s
10's 50 m 5 m/s
b) avaaleimo . @ely MSEAIZHSEG3 MNINY1HAZ MOIMITNO0 DEIJR06M:. 1
c)
X
(m)
o t(s) 1
d) ®@@auemealno. 1
17 a. @Jeaiw - cva® eniawo (Velocity — time relation)
Vo - (@000B(JGAINNJ V- @RADYJCANN  @JEINAIQOINIMSS TVAWo
{ Qo @YHEME1@I,
V=V
®106Mo (a)= QJEOIDAOR  — 0 ; at=v-— vy
uaWo t
@REBOHMOWH; 103 V=V + at 1
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b. avnom - avaw eniacwo (Position — time relation)

VotV
MNOMIMme (S) = EIWAEJEAVe X MUaWo = | > )Xt
v, +v . +at
5= (0T
2
2v
= (=2 +it)><t
2 2 2
S= vot+1at2
2
C. auNIM - (@Jealw enimwo (Position — velocity relation)
V=V,
®106Mo a = — - @RE@BOMOWEIBE V-Vy = at ... (D
V0+V
aquNOMoameo S = > )Xt .
_ 25§
@REBOMOWEIB3 V + Vo = R 2
2)om (1)ea06ne” Welaomd
2
(V+ Vo) (V-vp) = TSXat ; V2 —vo® = 2aS
2
@olnan V=V + 2aS
18 a) aleIm AVANE:YAMIVG]sf, V=Vi+2as 1L
2
maeos v=0, a=-a, omld0emo, S--> alleiagoo
@R®IMOO3 Ozvf)—Zas
VZ
aleongeo S:2—0
a
1
b) @Joor CRI® HEFIWIGHWIM Vo' = 2V, 15
2 2 2
' 2 4
@REBOMOHWEIT S =W 2w Y045
2a 2a 2a
@RMIV® Qlleda GEo 4 MS6R QIBRUIEsMD.
C ) @9®o@ (@JEQIWo Vo = 54 km/h = 54><i—8 =15m/s
@Ieeme  a = 20 = 015 _ -1 m/s’
° t 90 6
v>- Vo> = 2aS
0%-15 = 2><%1 xS
225 =(1/3) S
S =225x3 =675 m. 2
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