PHYSOL EXAMINATION SERIES
CHAPTER 5- Laws of Motion

PES04 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 Newton’s second law defines --------------=--- 1
(Work,Momentum,Force,Energy)

2 Newton’s first law of motion describes the....................... 1
(Energy , Momentum , Inertia, work)

3 The optimum speed of a car on a banked road to avoid wear and tear on its tyres is given 1
) /20U
i. VY Rgtanf ii. VRgcotb iii. v Rgsin® iv. v Rgcosf

4 Two bodies of masses 4 kg and 5 kg are acted upon by the same force. If the acceleration of 1

lighter body is 2 m/s?, the acceleration of heavier body is
(a) 1 m/s? (b) 1.2 m/s?
(c) 1.6 m/s2  (d) 1.8 m/s?

Questions from 5 to 8 carries 2 score

5 Using Newton’s second law of motion, derive the equation F = ma
6 Friction is a necessary evil, Justify.
7 Explain why a passenger standing in a moving bus tends to fall forward while the driver
applies a sudden brake ? 2
8 A man cycling towards east. The direction of friction acting on the front tyre is..... and that 2

of rear wheel is........

Questions from 9 to 12 carries 3 score

9 | A person drives a car along a circular track on a level ground.
(a)Derive an expression for the maximum safe speed of the car. 2
(b) Why do we give banking to curved roads? 1
10 |A machine gun fires bullets of mass 40 g each with a speed of 1200 ms ".The person can

hold the gun with a maximum force of 144 N. What is the maximum number of bullets that 3
can be fired per second from the gun?
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11 | A gun moves backward when a shot is fired from it.
(a) Choose the correct statement.
(i)The momentum of the gun is greater than that of the shot.
(ii))The momentum acquired by the gun and shot have the same magnitude.

(iii)Gun and shot acquire the same amount of kinetic energy. 1
(b)A shell of mass 0.020 kg is fired by a gun of mass 100 kg. If the muzzle speed of the
shell is 80 m/s, what is the recoil speed of the gun? 2

12 | A batsman hits back a ball straight in the direction of the bowler without changing its initial
speed of 12m/s.

a) Does it violate the conservation of momentum ? 1
b) Calculate the impulse imparted to the ball and the force applied by the batsman , if the
mass of ball is 0.15 kg and it is in contact with the bat for 1 ms 2

Questions from 13 to 16 carries 4 score

13 Aristotle had an idea that constant force is required to produce a constant velocity. Hence he
concluded that in the absence of forces bodies would come to rest.

a) State Newton’s first law of motion 1
b) Why a horse cannot pull a cart and run in empty space ? 1
) The motion of a particle of mass ‘m’ is described by y = At + Bt. Find the force acting 2

on the particle

14 (a)State the law of conservation of linear momentum and prove it on the basis of second law 3

of motion.
(b) The rate of change of total momentum of a system of many-particles is proportional to
the.ovveiiiiiiens on the system.

i. external force
ii. a sum of the internal forces

15 (a) A block of mass M is placed on a flat surface. A force is applied to move it parallel to the 1
surface. The frictional force f developed is proportional to the
(a) square of the mass of the body
(b) mass of the body
(c) reciprocal of the mass of the body
(d) reciprocal of the square mass of the body

(b)The area under force time graph is.......

(c) Match the following 1
Sl A B
No
Newton’s  first | Change n
1 law momentum
Conservation of | Action <>
2 linear reaction 2

momentum

Newton’s third | Law of inertia

3 law
Impulse Momentum
4 before collision=
Momentum after
collision
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16 (a)A shell at rest explodes into three equal masses. 2 fragment fly off at right angles to each 2
other with a speed of 9 m/s and 12m/s ,calculate the Speed of third fragment
(b)A large force acting for a short interval of time is called impulsive force. 1
(i)What is the SI unit of impulse ?
(ii)Two billiard balls each of mass 0.05 kg moving in opposite direction with speed 6 m/s
collide and rebound with same speed. What is the impulse imparted to each ball due to 1
other?

Questions 17 and 18 scores 5 each

17 The given graph ABCD shows variation of force with time for a body placed on a smooth
horizontal surface.

!

Force -

c B,

Time

o

(a)Using the given graph, state whether the following statements are true or false.

i) The force acting on a body along AB is constant. 1

ii) The force acting on a body along CD is zero. 1
(b)

i)Find the region on the graph at which the body moves with constant momentum. 1

ii)Draw a momentum time graph for the given graph. 2

18 A circular track of radius 400m is kept with outer edge raised to make 5 degrees with the
horizontal. 1
a) What do you call this type of construction of tracks?

b) Obtain an expression for the maximum permissible speed considering the force of
friction.

c) Calculate the permissible speed of the car if the coefficient of friction is 0.2. 2

Best wishes to all
HSPTA MALAPPURAM
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1 m égmg Q6N220 MTWAO .......... M1AB0lailas3am. 1
(YO, BRYBNo, Mitlo, ODBER0)

2 M égmg B0M0 aleiINMIWno MIBAUANBBANDY .ceceeerccenennee 1

(9M0BR0, @YD , RALD o, (@JYO®] )

3 SVQHUBHH EMQYIMo DENBISHIOD cMNINE: A BGOIAWRJOSYBS BT HI019] 1
al10020IW] MOSHUI® @JGAIWo

i. VRgtan6 ii. +Rgcotf ii. v Rgsinf iv. v Rgcosf

4 4 Kg, 5 kg ag)amlesem noayss 063 OJ(T&%)@@ BCO MItlo (@JCWIWHNHa]gMO. 1
2000 HO6Y0) mcrgaﬂm@ @106Mo 2 M/S? BRYEMEL1M3, BI00 &:S1W omgaﬂa)c@
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5 m égaag @200 alelM MTWAYICWINTaf” F = ma ag)am avaaidd o @Bolldoload. 2

6 °2LIGaUMO BT BRMYANICAIHUIMAIW GIMWIAN. MYV A1 HBH 2

7 90@WAIB alnSAM CEYHD (JCWIWNIABEMIIUY  B32S19@9HIMNEIRHBAM  NIAVIG3

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




MNSBHBSMN  I@ANIOM AGANIF AflIPIAB DSEBRAM. af)IDHHHNE? ANUOBTHO1H3H: 2

8 80003 H19CHHIF" HOHAVEHIUB 210150, QB 2IGHOMID (JEWIW]BOO AN 2
ALIQAUEINO  ceveereernens 00 aflad alGHODICRID) .covvverrennns 0o BYWInIH630.
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(b) af)T®6H:06N206M° QUBOQYHET1B3 CGOIARBUIAS 6N108%3163° M@IHAM@ ? 1

10 8@ @A@COMISH]IGE MIan” 40 Wl ANlMA88 ©AISIYMEHU3 1200 Mm/s @3
2 J00a|gaNles0m. 30003 alomdalwl 144 N mielo (@JCWIWlaf IS allSlasmn.
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i) c®IBe1emWo HAISIYMEQYNSVO BRYHNOMINAF o lalRdemo @eIn0W1dlBs30
iii) e®I891000 HAISIYIMEYo BBO VM1EHIB2R0 LIS1HBM.

b) 0.020 kg 200388 S@ HaHT 100 kg MIMYBB BB EMIBGHTG3 MW 80 M/S af)aD| 5

@GAUNODIB 2 JOCODMHN AUBAN. EMISH1OF F16HHIV]T BAUND HEMBNIIE3 .
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a) m égoag 6000 alelM M1WRo (@JANIOIs3D:. 1
b) MM 8@ G:@oAUMENRS” QleNE] aleflo)o@0ens” 305003 MVOWlas1E]. )
) D HIMe”?
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C) M o088 &G algoflead aleimo y = At + Bt* agan’ @amlclesa.
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(b) niel - M WAL Al0ABAN ........ceeee. @YS:0. 1

(C) Gal®oalS] GaIBABH 2
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mmIAd A B

1 m, égsmg 8aNJo MWno @RYSHAUYD® IV
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VoMM

3 m égaxrg aN20 Mmo RO 1IN1Wa

4 @RYEAIWO &510sellm’ )a 88 @RYBHo =
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16

(a) MumenaMNVIE88 8@ OaU@ Jan @Ely HITYGHEIV] §alo5loemalesamn.
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QANINOOD) crooe)elcm)%)c@ GAIND HEMBENIDG3H:.
(b) asenm 641010 MSEAUSWIGE  (@JAUAOMISBAN  AUBOO QIR  MILIHOED
@RGAIVMILIO af)aTD  alOQA.

i. agomoem” areainomlead SI enlg’? 1
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ii. 0.05 kg amoayss oene” enileloda” emugaud ollaidl® Glvlcd 6 m/s
GAIOMWIM VIO 2] &S1WISIa] GUaHo BRE® GAMDWIMTE @10 Galdd:amn.
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Best wishes to all
HSPTA MALAPPURAM
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