Chapter— 3 Motion and Force

TOPIC WISE MULTIPLE CHOICE QUESTIONS
3.5 EQUATIONS OF UNIFORMLY ACCELERATED MOTIQONESS ™

1) Equations of motion hold only whan theie (s ;
(a) linear motion with constant velegity ~ — (L) litsedr motipr with vériable acceleration
(c) linear miction with-twifcrn acceleretion_{d,, hans’si these

2 The disiznice'covered by ¢ hody ii.finie =t starting from restis LHR-2018 (G-1)

@a? (b) 2at?
J.' INIRN) 'Jz.a:‘f ' (d) %azt
3) Velocity of an object dropped from a building at any instant ‘t’ is given by:
FSD-2017
1 . 1 .
(2) ot (b) vit+=- gt
(c) at (d) gt
4) Distance travelled by free falling object in first second is: RWP-2019 (G-1)
(a) 4.9m (b) 9.8m
(c) 19.6m (d) 10m
(5) A mass of 1 kg is freely falling. The force of gravity is SWL-2017
(@ 1N (b) 9.8 N
(c)05N (d) zero
(6) If an object is dropped from the height h then its velocity is given by
(a) gt (b) 1/2gt*
(c) vit + 1/2 gt? (d) none of these
@) Acceleration due to gravity near the surface of the earth is
(a) Oms 2 (b) 9.8ms 2
(c) 1.6 m/s? (d) 11.2 m/s? _
(8) Distance covered by a free falling body during 2™ second of-its moiends | | |
(a) 4.9m . Tesm (A Y (20
() 14.7m L S (@eem) 1
9 A paratrcofier moves-cewnward vyith e .
(@) zeru-i'“,'("eI'?ei"a'ttiaora BiN \ A - (b) negative acceleration
(c) positivé, acteleration '— (d) none of these

() ot an eliectis 'r'hoving with constant velocity of 20ms™ towards north then its
VN Yaeceleration will be

(@) 5 ms (b) 10ms

(c) 9ms 2 (d) Oms
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(11) Aswe go at a greater height from the surface of earth, the value of ¢
(a) increases (b) decreases .
(c) remain same (d) none of these. )
(12) Which one is the correct relation.- 1
(@) a= V¥ | = (E)‘ AL A
2t 24
© azfl'i-Ii?E‘- @ (S;Z‘)
mm’@iﬂtaﬁ
(23] ] a systend ¢ which no external force acts is called
| ) solated system (b) open system
(c) non-inertial system (d) thermal system
(14) Impulse can be defined as . (RWP 2014)
(a)I—de (b) 1 =F xt
u r E
(c)I:FxV (d)l:T
(15) Impulse has same unit as that of: (DGK 2012, 13)FSD 2019 (G-I)
(a) force (b) energy
(c) mass (d) linear momentum
(16) A force of 10 N acts on a body of mass 5 kg for one second, the change in its
momentum will be MTN-2018 (G-I11)
(a) 10 kg ms™ (b) 50 kg ms*
(c)2kgms™ (d) 20 kg ms™
(17) The product of force and time is called
(a) Impulse (b) momentum
(c) acceleration (d) torque
(18) A force of 10N act on a body of mass 10kg for 5 sec. The change in momentum of the
body is
(a) 10 Ns (b) 100 Ns
(c) 50 Ns (d) 150 Ns
(19) Force acting on a body is equal to
(a) rate of change of momentum (b) change of momentum
(c) momentum (d) botha & b el
(20) Dimension of momentum is AN Y B -
(2) [MLT] ~ el T N (D0
() [ML™'T] L (A Ly B\ ]|
(21)  The unit ofimpulse is YVARIES
(a) Nm ,- A .,x Loy (b)Ns
(c) Ns™ I \ \ ' (d) N
(22)  Diresticn of irapulst i¢ daime as that of
(b) velocity

F ._?c) ||anLe riesomentum

()'ehange in acceleration
SI unit of momentum is same as that of
(a) impulse
(c) force

(d) no direction

(b) velocity
(d) acceleration
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(24)

(25)

(26)

(27) .

(z85"
(29)
(30)
(31)
(32)

(33)

Which bullet of same momentum is more effective in knocking a bear down

(@) rubber bullet (b) lead bullet

(c) both are equally effective (d) none of these . [

If the force of 250N acts on an object for 2 seconds, thariciiange in izolngnti: m ni
(a) 50Ns : L () 450Ns

(c) 500Ns 0 (@) 1250s

In the 2hsenve of an vrisalandad foiice, the.riornentsfiiof an |solated system always
() inciease ! . ' B ~(b) decreases

(c) consarved |\ L L L L T (d) none of these

Ba¢s/a rno/ing wbiectnas impulse?

fe) may,ceindy not be (b) yes always

&) never (d) none of these

The force which might be enough to fracture the naked skull is

(a) 50N (b) 10N

(c) 15N (d) 5N

The relation | = F xAt shows

(a) momentum (b) power

(c) impulse (d) work

The rate of change in momentum is called

(a) force (b) torque

(c) distance (d) time

When the retarding time is increased during the impact than the average force
(a) increases (b) decreases

(c) zero (d) no change

The motor cycle’s safety helmet prevents the serious injury due to padding because it
(a) extends the time of impact (b) increases impulsive force

(c) decreases the impulsive force (d) bothaandc

A tennis ball hits with the wall for collision time of 0.2 sec, if the impulse reduces to
10Ns then the impulsive force will be
(a) 10N (b) 100N

c) 5N (d) 50N
3.8 ELASTIC AND INELASTIC COLLISION

(34)

(35)

(36)

The collision in which linear momentum as well as K.E is conserved is called

(a) nearly elastic collision (b) perfectly elastic collision

(c) non elastic collision (d) none of these — (1 (]
In an inelastic collision S A
(a) momentum is conserved () ene g) s m,onserved -
(c)botha &b S (c) ndné

In case of erastic collisian’ |
(a) maanityde oi feldtr R \e!ocﬂty\q apo 0aciT equal to the magnitude of relative velocity
ofs=p¢latnw AER

_ (h) magnitude | df lewrve \/elocny of approach is doubled of the magnitude of relative

Jwelscinv Gfseparation

{c) iniagnitude of relative velocity of approach greater to magnitude of relative velocity of
separation

(d) magnitude of relative velocity of approach very less to the magnitude of relative
velocity of separation
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(37)  For two colliding balls which condition is applicable for one dimensional elastic collision
(a) they should be non-rotating (b) they should be smooth
(c) bothaand b (d) none of these —
(38)  When two objects undergoes an inelastic cellision-thén | |
(a) objects comes to rest after collisicn
(b) momentum of the objests'chaityes
(c) morsartum does nsithengs :
d) the“lzwvof conservatior ¢f €irergyis viciated

3.9 FORCE ‘L‘l‘ﬂ%t ZEAEN

(39) -, \whe watei; sirikés @ wall the force exerted by water on the wall is

(@) 'F = mv (b)E:?
© F=M @ F="
\' Y

(40)  Suppose a water flows out from a pipe at 3kgs™ and its velocity changes from 5ms™
to zero on striking the wall, then force of water will be
(a) 15N (b) 20N

c) 5kgms * (d) 15kgms*
3.10 MOMENTUM AND EXPLOSIVE FORCES

(41)  When the bullet is fired from the rifle, it follows the principle of
(a) conservation of energy (b) conservation of force
(c) conservation of mass (d) conservation of momentum

3.11 ROCKET PROPULSION

(42) When a rocket moves upward its acceleration

(a) constant (b) decrease
(c) increases continuously (d) become zero
(43) mass of rocket is in the form of fuel SWL-2017,DGK-2016 (G-I)
(a) 60% (b) 70%
(c) 80% (d) 90%
(44) A mass of fuel consumed by a typical rocket to overcome earth’s gravity is
(a) 10000 kgs (b) lOOOkgs
(c) 100kgs™ (d) 10kgs™
(45) A typical rocket ejects the burnt gases at speeds of over NMTN-2015 (G4
(a) 400ms™ _{b) 4000ms™ 75 | | LN
(c) 40ms™ ()4 Ouo.m AR A=
(46) The rocket carries its fuey 1a the r=em,Of -, 1\ ! R /
(a) solid onty . VA SV L b |qu|rl oty
() solid and lineid ™ - B I (d) gases and solid
(47)  The acgeleraiion oi récei is EX""":DEd as
N-Ranee=- - mt
NNk (b) a=--
1 L _2’
©a=M" (d) a="V
mv M
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(48) Rocket ejects the burnt gasses at a speed of over (consuming fuel at rate of 10000 kg/s)
+iR-2019.45 ) I')..
(a) 4000 m/s (b)400mls o | [ |

c) 4000 cm/s ) ! \d) 400-cifs”
3.12 PROJECTILE MOTIONgES \

(49) A fighter plane drops a boink Wnen |t s at the 'rop ol Me..uec target. Bomb misses
the target due to ! \
(&) horizgntal componerit cfive! U‘Ih ~ (b) action of gravity

(c) verticay colnponent niive quty (d) bad weather
(50~ Ivintipn of a'oroicitiie is LHR 2015(G-1)
_ {é oné-diimiensional (b) two dimensional
‘| % (c) three dimensional (d) four dimensional
(51) Total time of flight of projectile is given as (GRW 2014)
Vv, sin 0 2v,sin®
(@) (b) —
v.sme 2v,sin’ 0
(©) P d) ———
g g
(52)  Which shows correct relation between H and T of projectile? LHR-2018 (G-11)
2T gT?
(@) g (b) g
89 8
c) H== d H=—
( ) -I-2 ( ) gT2

(53) The horizontal range of a projectile at 30° with horizontal is same at an angle:
(SWL 2015)LHR-2017 (G-I)

(a) 40° (b) 45°
(c) 90° (d) 60°
(54) The horizontal component of velocity of projectile: (RWP 2012),LHR-2017 (G-1)
(a) increases (b) decreases
(c) increases or decreases (d) remains constant
(55) Ranges of projectile are equal for pair of angles; (MTN 2015)MIRPUR (AJK) 2015
(a) 45°, 50° (b) 45°, 60° _
(c) 40°, 50° (d) 40°, 55° - N -
(56) The range of projectile is same for - SN | o TSCDL20AG
(@) 0, 45 - (h)-25, SJ' _' I I W =
(c) 15,60 \ =L (A)30,75 1
(57)  The angle for which the mrast | num hcught .mi hérizontai range of a projectile equal
to eac! |_p e i~ - . \ . (BWP 2014)
(a) 30° Y i (b) 45°
(c) go L AN AL LY S (d) 76°
_ (B8} h, \ T el 0‘|1y i prolectlle at maximum height is DGK-2016 (G-I11)
WY MED) G cos (b) zero
7 (C)visin© (d) none of these
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(59)

(60)

(61)

(63)

(64)

(65)

(66)

(67)

(68)

(69)

(70)

(62|

T
10 % |

If the initial velocity of a projectile becomes doubled, the time of flight will be come:

(a) double
(c) 3 times

(a) Vertical direction
(c) Bots-a@nd b

A djrie

MATN-2018-0- D,
(b) same —_— [’

" d) 4 times
In projectile motion, acceloratioi hlas zerd vialug €

glong | |
(b) horitor'tal direcion
n& of these

In projaztile motion 1.hu a*‘elﬂal.f n.n vertical direction is

(@) 9.8 in/42,

(Ch v arigbli .

royircrectile motion horizontal velocity
(a) Reduces to zero

(c) Zero

Projectile moves with constant

(a) horizontal velocity

(c) acceleration due to gravity

Which of them is not a projectile motion?
(a) football kicked off by a player

(c) a missile launched from a launching pad

(b) zero
(d) none of these

(b) remains constant
(d) all of these

(b) vertical velocity
(d) bothaandc

(b) an object dropped from an aero plane
(d) none of these

At maximum height of projectile motion, the angle between velocity and

acceleration is
(a) 45°
(c) 180°

(b) 90°
(d) 76°

At the highest point during projectile motion

(a) acceleration is zero
(c) vertical component of velocity is zero

(b) velocity is zero
(d) none of these

Which parameter changes during projectile motion?

(a) vertical velocity
(c) horizontal velocity

(b) acceleration
(d) both a and b’

A body is projected at angle ‘0> with horizontal by velocity v;, the vertical

component of its velocity at any time t is
(@) vjsin 20 + gt
(c) vicos 6- gt

The horizontal velocity at the point of hitting is given

(@) visin 0
(c)vicos Ot
Helght of projectile is ca'tulated “ﬂ H="_

(@) Vi ?sin 6' ARYFARL

.g-. |

© w0 \\
il

) v; sin@
29
v,sin@

(©)

'(d\_\'

(b} sin20

(b) vicos 6
(d) vj sin 6- gt

(b) v; cos 6 v |

cps! b/t AR o —
\ ' ‘MITN-2016 (G-1)

g

. (d) Vi’ sing v,>sing

29

Jirae takier) 5y a pro;ectlle to reach maximum heightist =

(b) v;sin26
g

(d) none
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(72)

(73)

(74)

{75)

(76)

(77)

(78)

(79)

(80)

(81)

For range to have maximum value, the function sin2 0 should have value

(@) 90 (b) 1
(c) 45 (d) 0 L
Range of projectile is maximum when GRS e N
(@45 R (XK
(©) 60° NG
Maximai range of rJrOJ (tileic gilven by
@@ 2vi— | BARIR RS (b) v

g LRI R! 9

2 .

B Lo gy Vi sin20
g (d)

When a projectile is fired at angled, then the relation between height “H” and
range “R” is

(@ H=R (MHzg

@M4:§mm9 (d) H = 4R

A ballistic flight is the motion under

(a) Inertia (b) Gravity

(c) Bothaand b (d) Aerodynamic forces
Ballistic trajectory is the path followed by projectile

(a) Powered and unguided (b) Un-powered and unguided
(c) Un-powered and guided (d) Powered and guided

Two projectile are projected at angle of 20° and 70° with same velocity which one
have Ionger range

(a) Which is fired at 20° (b) Which is fired at 70°

(c) Both have same range (d) none of these

One ball is allowed to drop freely and the other is projected horizontally at the same
time which ball will reach the ground earlier

(a) First ball (b) Second ball
(c) Both will reach at the same time (d) none of these
A ball is allowed to fall freely from certain height. It covers a distance in first second -
equal to: MTMN2015 (G
(a) 29 _(b)g N 5 VA
(C) g . -.. (d g '._ .- ' ', | ] P
The angle of projection fcr wtn(n th= max mym .lem ednd the horizontal range of a
prOJectllr are equai tes, . \ \ A (GRW 2013)
o W LR [ "._ et a 1

@45\ \\ | ®) 2]

NGy (d) none of these
ror which pair ranges of projectile are same. (GRW 2015)
(a) 45° 50° (b) 60°, 40°
(c) 30°,60° (d) none of these
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(Topic Wise Multiple Choice Questions)
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o
L
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f :-__ - .:

46
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3.9.

3.10.

Ans:

3.11.

Ans:

3.12.

Ans:

SHORT QUESTIONS

(From Textbook Exercise)
Define impulse and show that how it is related to linear magrieatm’? _
SGD-15(G-), BWP-15(G-1), GRW-15 (G-I), SWL-16 MTN-16 (3-1,\& (G-11) ;K116 (54) & (E:11J:SQ D 16 (G4), Ry E-T5G-1),
LHR-16 (G-11), FSD-17, LHR-17 (G-I} LHR-1¢/(G11), GRA-18) (-1
When the force acts on & kody—70r ‘avery: short iaterval, oftime then the product of
averags-force and fimeior whichithe force'acts iseaiied impulse

T =F At .
As (] ExtiEral m
i =AP

Hence Impulse is equal to change in linear momentum.
State the law of conservation of linear momentum, pointing out the importance of
isolated system. Explain, why under certain conditions, the law is useful even though
the system is not completely isolated? GRW-14(G-1), SGD-15(G-11)
Importance:
For an isolated system, total change in linear momentum due to mutually interacting
forces is zero.
Statement:
It states that, the total linear momentum of an isolated system remains constant.
Law is also useful in a situation when mutually interacting forces are much greater than
external force because in this situation external force is negligible.
Example
Firing of a bullet from gun.
Explain the difference between elastic and inelastic collisions. Explain how would a
bouncing ball behave in each case? Give plausible reasons for the fact that K.E is

not conserved in most cases?
BWP-15(G-1), MTN-15(G-1)&(G-11), SGD-16 (G-11)

Elastic Collision Inelastic Collision
In ideal case, when no K.E is lost, the | A collision in which the K.E of the_

collision is said to be perfectly elastic. system is not conseived is A WL
Mo | L
, melastlc ooticiony, | | ERPAN
Suppose we drop a ball from a cgriain hei glt i ra, glastiv collidicn ora' striking the

floor, it will come at the Driginal Bight kot in ccse o lin¢lastiz cbllision, ball will lose
some part gikinetic encrgy) arg willinct beur ce| chk atthe same helght

In mos:-cf the, ¢ases, s orpenart @f\m{ etic'erargy is lost as heat and sound energies.
Explair; vihy at is neant! by *wojectlle motion. Derive expressions for (a) the time of
fiign: (£) e 'reniye-of projectile Show that range of projectile is maximum when

s prajactilens thrown at an angle of 45° with the horizontal.

SGD-15(G-11), MTN-15(G-1), BWP-15(G-I), RWP-15(G-1), FSD-15(G-1), LHR-15(G-1)&(G-11), MIRPUR (AJK) 15, SGD-16
(G-1), SWL-17, LHR-17 (G-11), BWP-19 (G-11)
See the book
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3.13. At what point or points in its path does a projectile have its minimum speed, its

Ans:

maximum speed?
SGD-15(G-I1), SWL-16, MTN-16 (G-11), DGK-16 (G-11), SGD-16 (G-1)&(G-11). LHR=16 (G-I BWP-17 (- 1)&&
1), DGK-18 (G-1), FSD-18, FSD-19, BWP-19 (G-1)

(i) The projectile has minimum (speed at. mgximum! neight pecause &-inis point the
vertical component of the velacityris zefo.1.e. v = iy 2Nty
(i) It haz iInakimurm-speet, et thle point of p.JJPc iGr-and point of landing, because at these

oints vertirai (OI’1 orlant ¢fiveldsity has maximum value. i.e. v= V +V
x y

FOPIC WISE SHORT QUESTIONS

| ,' lﬁ, ‘VI P OF EQUATIONS OF UNIFORMLY ACCELERATED MOTION

Ans

(8)

Ans:

(9)

Ans:

Does the man can jump high on the surface of Moon?
Let a man makes high jump with initial velocity v; and at highest point its final velocity v;
becomes zero, also a = - g. Then height attained by him is given as.

V.2 =V? =2as
0> — V> = - 2gh
2
h= Y
29

Since at the surface of moon, the value of g is low, thus he will attain more height.

Calculate the distance covered by a free-falling body during first second of its
motion. SGD-2018 (G-I)

1
Sun = 5 g(2n-1)

Sist = (10)(2(1) 1)

S = 5 m

Newton’s Third Law of Motion:

When two bodies interact the action is always equal and opposite to reaction.
“To every action force there is an equal and opposite reaction force.”

It means that action always acts on one body and reaction on the other P‘uuy Thar is J"iy'- 1

action and reaction never balanced each other. . | :
If two bodies A and B collide, the astion of bOdy A on B s fo ce, |"EA '-mu reaciion of B
onAis force Fag. Then adcc rdmf: 5= \Ifuw‘fbn’ *hl rd la'w,of motfon we can write

; 1 F BA —_-r AB " ] e
Defme inelrtial nen, iriertiai fr m\e\gf_leﬁ“nces DGK-2016 (G-11)
Frame D1 Reference:| | ! '
Ta lccatk a foin ir p &ile Or space we require a coordinate system.

" ¥ laire el.ritefence is a coordinate system used to measure some observation about an

avent on body such as velocity and acceleration etc.
There are two kinds of frames of reference.
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Inertial frame:
Those frames of reference which are either at rest or movmg with uriform reigtive
velocity are called inertial frames. .
* Newton’s Law of inertia holds in these frames | |
* They have no acceleration.
Non inertial frame: !
Theseitemes whicii-ars not imaeving Wl"h urafortn relatlve velocmes are called non
inertial frarnes. -
* Newthn's law!of\irer; incoésnot hold in these frames.

have atceleration.
FROOINE KTt BRLS IMPULSE

N '. @y
Ans:

(11)

Ans:

(12)

Ans:

/As the unit of momentum is kg ms™. Show that its unit is also Ns.

Unit of momentum = kg —
S

Multiplying and dividing by s=kg 2 x>
S S

=kgm2><s
S
As, kg mzz N
S
=Ns

Prove that change of momentum is the impulse?
By Newton’s 2" law

F=ma
=_ mv, —mv,
At
Fx At=mv, —my,
I =AB
Find the Dimensional formulas for i) Impulse i) Momentum
(i) Dimension of Impulse

(ii) Diiension *‘md‘mcntum _x\ '
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(13)

Ans:

(14)

Ans:

(15)
371;'

NN

(16)

Ans:

(17)

AnNs:

(18)

Ans:

(19)

Ans:

Which will be more effective in knocking a bear down, rubber bullet or lead bullet?
Since the rubber is soft as compared to lead bullet, it will not enter the-sxin of Begr e
retarding time for rubber bullet is large as compared to lead husiet. Theigtcre the a/emu,
impulsive force due to lead bullet is more efféctive ts-kiock-the pear qovr '
What is the effect on the speed of 2 fighier piarie chading gnether wheri it opens fire?
What happens to the speed of pursued plana veher. ik rétiirns e fire?

When el fighter slane Chisiag‘another pianelopeits fire then due to reacting force of
firing its“y¢lority gecraases,|\wiile the-speed of the pursued plane when it fire backward,
velocityinzieasis dug 1p the yeacting force.

Hew the helmetim event the serious injury.

The maiorcycle’s safety helmet is padded so as to extend the time of any collision and
hence average force reduces. So it prevents serious injury.

AP

Show that F=— LHR-2013
At

F=ma
=_ mv, —mv,

At
=_ mv, —mv,

Y:
E_AP

At
A 20 g ball hits the wall of a squash court with a constant force of 50 N. If the time of
impact of the force is 0.5 sec., find the impulse? LHR-2017 (G-1)
| =F xAt
| =50x0.5
| =25N sec
What is the effect on the speed of a fighter plane chasing another when it opens the
fire? DGK-2016 gG-I )]
The speed of chasing plane will decrease when it opens the fire due to newton’s 3" law ,
there will be a reaction force on the plane. v
State law of conservation of momentum. What is its limitation? —.~. S SWi=2) L9' \
It states “In the absence of an external force, the total llﬁcm rn(;"r.er tum “of lan iselgted
system remains conserved. Sut RAREN \
i & OR L 1

Total linear-momentum of an'isol; ated 5 5 rst=rr ramanm ot r.aldnt

leltutl( ot is app ficabl 'for the\olatqd systémonly .

Calculéte, the Jinkar mon e'ﬂtrll‘ gia ball of mass 100 gm. Which moves with 5m/s
aloryg a strigigit Ime

ok P v

=100 x 103 )(5)
P =0.5N Sec
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(21)

Ans:

A rubber ball and lead ball of same size are moving with same velocity. Which ball
have greater momentum and why? '.-hR-ZOlQ_(_G D,
As we know that P =m v Yy \

According to given statement velbcihye-af T Ie(d and rubl;e -5 -Same so
momentum will be directly proportizial io-the rass

' Par | !

As maszs of theiead ball wlahjer =N C')mp"re to the rubber ball so lead ball will have
greater mcrentyn.

38 AR | GAND- LASTIC COLLISION

IR 2
' ANs:

(23)

Ans:

(24)

Ans :

41 what type of collision the total energy and momentum are conserved.

In every type of collision both momentum and total energy are always remain conserved
because both are fundamental laws.

What is the benefit to use the seat belt during drive the car?

The seat belt may increase the collision time during impact so the impulsive forces
decrease.

Find the value of Vv, andVv', after elastic collision of light body with massive body at
rest. RWP-2014
Velocity of the lighter body after collision

: [m —m, j 2m2v2
Vl 1
m, +m, m, +m,

Viz[o—szV1+ 2m, (0)

0+m, m, +m,

Vv, =V,
Velocity of the heavy body after collision
2m, vt m, +m, v

V, =
2 omo+m, T oma4+m,
2(0 m +0
=20y 20 .-
0+m, 0+m, — [ 2\ |
39FORCE DUE TO WATER F - A SR TR U R T T T T T
(25) What are the factorsnnonwhcn orcﬂ qu tQ '\/a[P"‘IUW depenu GRW-2014
Ans:  Force fu¢ V0 Yviet ﬂo U |s "1Ic A!ai&Q as
F_mv
t

& i
.

_Ji itlis-clear that force due to water flow depend upon
e Mass of water striking per second
¢ Velocity of striking water
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(26)

Ans:

A 1500kg car has its velocity reduced from 20ms™ to 15ms™ in 3sec. How large was

the average retarding force. CriR-201551 51
As, F=ma ' ' \
— mv,—mv,
F=—«—
At
= Py %) |
AT
i 1500(15'- 20)
4 2 3
F=-2500N

3.10 MOMENTUM AND EXPLOSIVE FORCES

(27)

Ans:

(28)

Ans:

il I 5 " r ; mv

How would you find, the momentum of an explosive force? Explain with an
example. LHR-2016 (G-1)
Within an isolated system if an explosion takes place, the law of conservation of
momentum holds. e.g.

When a shell explodes in mid-air, its fragments fly off in different directions but sum of
linear momentum of all its fragments equals to the initial momentum of shell before
explosion as shown in figure.

A bullet in fired from a refile. Derive the relation for velocity of refile. LHR-2019 (G-11)
Recoil of gun: .
Consider a bullet of mass m is fired from a gun of mass M with a <(( U
velocity V. < > 2=
The gun experlences a recoil. It moves in opposite direction with € 5’

velocity v Velocity v/ of recoil can be calculated by applying law of Q
conservation of momentum.

Total momentum of the system before firing =0 lmv
After Firing:

Momentum of bullet = mv < F g
Momentum of gun = MV’ e [T\
Total momentum of system after firing = (V% +m, AT AN [ (¢ o T

According to law of conssivation ef mainentym, injtigl) m'omentum oefore collision and
final momentum after collizion, mist bz same.

._é \ A\ vl v 5 m:x—\@\.

1 1
!

| | j/l — —mV

M
Negative sign indicates that direction of motion of gun is in opposite direction with
respect to the direction of motion of bullet.
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3.11 ROCKET PROPULSION

(29)

Ans:

What is the principle of rocket propulsion?

The propulsion of rocket is based on the law of conservatlon of morne/ z~+ s and t’ nrd Ja LY
of motion. ¢

The rocket engine expels gases byibyrning fum Ir, dpwriwerg, di I’E\tIO'l Wi The passage
of time, the momentum of ghases-ricreaSesdub ‘toliricrbase of theit rhass. Hence to keep
the total moinentum ceretant, the' mornentum cfrocketrincreases in the upward direction
by third law ¢fariation;

Rocket incrizages its'mameritun by mcreasmg its velocity.

3.12 PROIACTILE MOTION

(20) "

. J |. iﬁ'l‘]LI;E

(31)

Ans:

(32)

Ans:

(33)

Ans:

(34)

Ans:

(35)

Ans:

[yascribe thetwo uses of Ballistic missiles.

1) T%e Ballistic missiles are useful only for short ranges.

il) The shooting of a missile on a selected distant spot is a major element of warfare
What is the relation for maximum range of projectile?

The projectile gain maximum range when it is projected at angle of 45° So,

Vi®Sin26

R =
g
viZsingo°
g
:2
R, =\% +s5in90° =1

What is the horizontal acceleration of the projectile?

As the horizontal component of velocity for projectile motion remain constant throughout
the motion. So the horizontal acceleration is zero. Because in the horizontal direction,
there is no force on the projectile.

What is the time taken by projectile to reach maximum height?

AsT = 2Visin @

g
Above relation is for time of flight for whole path of projectile. But the time required to

reach the maximum height of projectile is given by.

Time to reach maximum height = Time of flight

visin0 . |
What kinds of missiles are used *’or Iono mi thft I':l”lg°S7 . -
(i) For short ranges ballisti (un-reviered and Uri-g| udeci) missiles a €| used
(ii) For longranges guidadanil/powireC, missiles:are used.

What s ;Jrffer,r.m betwesi) ba,jlisl\l Iiasile-Ballistic trajectory and Ballistic flight?

Ballisti; r/|1ssﬁ= |
The yin-powsred, ardiur'- guuded missiles are called ballistic missile

= Batlistic Tiaisctory
Ihe-path followed by the ballistic missiles is called ballistic trajectory.

Ballistic Flight:
A ballistic flight is that in which a projectile is given an initial push and is then allowed to
move freely due to inertia and under the action of gravity.
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(36)

Ans:

(37)

Ans:

(38)

Ans:

(39)

AnNs:

J'

. |

If a ball (By) is prOJected at angle of 20° then by what angle another ball (B.) should
be prOJected to gain same range as ball (B,).
To gain the same range of Ball (B,) as the ball (B,), it should he- r1rc|e< {Dq nt angrn of 7 W
(neglecting air friction).

In other words if the sum of prOJeL,ted anqiles| (T I\NO cb1ec ts arg 000 ‘hen *'fe ranges WI||
have the same values.

Show that-the relaf-"n fot; tt"e rarge. cf nrolectiie IS same for both angles of
projectici o, 60" and 307 -

\,2 l'r] 46‘

sin60° = 0.866
V% (0.866
R, - (0866)
g
V;?sin2(60)
600 = T
2 ot 0
R o= SN120 -in120° = 0.866
g
V;?(0.866)
600 =T
From (1) and (2) it is clear
Rsoo = Reoo
If angle of projection of projectile is 90°, find its range. SWL-2019
V.?sin 26
g
V.2sin2(90°)
g

)

R =

R =

R=0

The horizontal range of projectile is four times of |ts maxlmun. r‘**gt t. \Vival |s" I
angle of projection? ~\ PR Y -' ~SD- ’)r‘ro:" Y

szi sin20 (1 — ARIRE N
9 L\ '

VZsin? 6 o~V
He EN\Tr @\ N
"‘jl][\/ld ng, eq(l* am ﬂq(z) we get
IP*lrr ~AH

“4H tan 0 =4H ~*R=4H

tand=1

0=45°
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(40)

Ans:

(41)

AnS'.

Which quantity remains same at all points on the trajectory of a projectile: either

velocity or acceleration? Explain. - GRW-201040-D 0

Acceleration of the projectile remains constant throughout the trajec) ory wrile, velozity, of
projectile continuously changing , it will He'maximan &t 'WCMU‘U\ n pomr arg_psivit of
landing and it will be minimum at higkest peint 7 the | raie“t(,ry

Show thatiange R apd maximum rarge Ry, are related as: s RS =sin20
LHR-2018 (G-II)

_ 2SN 2 \
p e8| L

.I.I "]..

s _V7sin2(45°) V2
max g g
puttineq (1) R=R,_,, Sin26

l:sin 20

max

L
[ i
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