Chapter 3 (I Year Physics) Motion and Force

MOTION AND FORCE

Q # 1. Define following
i) Displacement

The change in position of the body from its initialfinal position is called displacement. The
displacement can also be described as:

“the minimum distance between two points’.

It is a vector quantity and its direction is fromitial point to
the final point. The Sl unit of displacement is aret

If r; andry are the position vectors of points A and B, respelt,

then the displacement between these two points will be: Path of

Ar =17 —1; particle
i) Velocity ) X

The time rate of change of displacement is carhed\/elocity(i%&d vector quantity and its S
unit is ms". Q')

iii) Average Velocity .
The ratio between the total displacement '@L\ time taken by the body is called
average velocity. IAr is the total displacement 013 dy in timehen the average velocity, in

time interval is described as: Qy
Ar
Vav = T ?\\
iv) Instantaneous Velocity

The limiting value of veloéy as the time intenagproaches to zero is called instantaneous
velocity. If Ar is the displace covered by the object in fimervalAt, thenv;,, is expressed as:
Vint = limazo i_:}
v) Acceleration ’\Q
The tim %of change of velocity of the bodgadled acceleration. It is a vector quantity
and it is measured in s
vi) Av > Acceleration
£ & he ratio between the total change in velocity Hieltotal time taken by the body is called
average velocity. IAv is the total velocity of the body in tinte then the average acceleratmy in

time interval is described as:

Av
Bav =7

vii) Instantaneous Acceleration
The limiting value of acceleration as the time & approaches to zero is called

instantaneous velocity. v is the velocity the object in time interuat, thena;,; is expressed as:
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=i Av
Qint = Mag—0 -

Q # 2. Write down the applications of velocity-timegraph.

Ans. the application of velocity time graph are as fatlo

» The average acceleration of object can be detethiinen the slop of velocity-time graph.

» The area between the velocity time graph and timie i numerically equal to the distance
covered b the object.

Q # 3. State the Newton’s laws of motion. A

Newton’s I laws of motion \(\'

A body at rest will remain at rest, and a body mgwvith uniform velocity tinue to
do so, unless acted upon by some unbalanced eiterca /\
Newton’s 2 laws of motion /\\

A force applied on a body produces acceleratioritsinowné%gnon. The acceleration

produced varies directly with the applied force anakrsely with the of the body.

™t
Mathematically, it is described as: Q)
F =ma
.\&,ﬁ
whereF is the applied forcen is the mass and is the afo\q ation of the object.
Newton’s 3¢ laws of motion @
Action and reaction are equal and omy ite. Whanameinteraction occurs between two,

each object exerts the same force on thé\@eﬁnmp:posite direction and for the same interval of

ime N

ity of an object Ifedathe linear momentum. It is a vector quantity.

Q # 4. Define the term momen
The product of mass and

The SI unit of moment kilogram meter per selctkyg m §). It can also be expressed as newton

second (N s). ‘\Q

Q#5. Desc@?ﬂlewton’s second law of motion terms of momentum.

Statement:

éﬁme rate of change of momentum of a body isktp the applied force.

QS
Consider a body of mass is moving with an initial velocitw;. Suppose an external force

F acts upon it for time after which the velocity becomas. The acceleratioa produced by this

force is given by:

Vr—V;

t
By Newton’s second law, acceleration is given as

a=

a=—
m
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Equating both equations, we get

E Ve

m t

:>F:m(Vf—Vi) :me—mVi =pf_pl

t t t
Wherep; = mv; andp; = mv; are the initial and final momentum of the body.
A

= F = Tp “ Ps — p; = Ap = Change in linear momentum

Hence proved that the rate of chance of linear nmbame is equal to the applied force.
A,

Q # 6. Define the term impulse. \

When a force is acted on a body for a very share At , the product of force a%%e is called
impulse. It is a vector quantity and its unit isNMathematically, it is described
I=F XAt /\
Wherel is the impulse of forcg. b
Q # 7. Show that impulse of a force is equal to thehange in linear ntum
Ans. according to the Newton’s second law of motion,rdite of 0@2‘2 of linear momentum is equal

to the applied force. Mathematically it is descdlzess:

_Ap Nl
F—E \’\/,

F x At = Ap Qﬁ‘?

As Impulsel = F x At %

Therefore, the equation (1) will become\ '\rx

o >
Hence proved that: ‘b’

mpulse = Change in momentum

Q # 8. State and prove aw of conservation ahkar momentum for an isolated system of two
balls moving in the \@fe direction.

StatementThe linear momentum of an isolated system
remains constant. Before collision
Proof: ider an isolated system of two balls of masses . Vi an W2

)11 E ol ‘ my—»
a ﬂ;,, moving in same directions with velociti®g andv,, N
collision
spectively. Both the balls collide and after isth, balls of P
massm,; moves with velocitw] andm, moves with velocity, "R "2

<

in the same direction as shown in the figure.

The change in momentum of mass will be: After collision
4 2 !

V 4 N VZ

Fxt=myvi—mv;, - (1) I e SN ( my“—»

Similarly, the change in momentum of masg will be: -

F'Xt=myvy —myv, -mmmmmmeeeee- (2)
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Adding equation (1) and (2), we get
(F+F) Xt =(mvy —myvy) + (myvy — myvy)
Since the action of the forcB is equal and opposite to the reaction foRe we have
F'= —-F = F + F' = 0. Therefore,
0 = (myvq —myvy) + (Mavy — myvy)
Or
myvy + myv, = myvy + myv, N
which means that the total initial momentum of #ystem before collision is equal to the total

momentum of the system after collision. Hence pdowbe total linear momentura;bn isolated
system remains constant. /\/\

A

Q # 9. Differentiate among the elastic and inelagticollision. \b
Elastic collision

A collision in which the K.E. of the system is cenged is @;}aelastic collision
Inelastic collision
A collision in which the K.E. of the system is rnmlnserveQé(é\Iled inelastic collision.
Q # 10. Describe the elastic collision of balls ione di ion for the case of an isolated system.
Ans. Consider two smooth balls of masses amgqgﬁoving with velocitiewr; andv, respectively
in the same direction. They collide and a%gsgﬂh, they move along the same straight line. Let
their velocities after the collision be| ?&ué as shown in the

figure below: b Before collision
By applying law of conservatio omentum, wedtav \ N V,
M| — Mo  —
202 J

mv, + myv, = m@( , lsi ]4
collisior
N ! _

= my (v, — vy) (bi (vz —v2) \

my K mo 4

As the on is elastic, so the K.E. is alsmserved. N
1 er Collision
From the conservation of K.E. we have: v/ LV,
® my i SN Mo —
1 , 1 , 1 2 1 )2 Nl
@nlvl + Emzvz = Emlvl + Emzvz o
A & 2 AN 2 2
= ml(vl -1 ) = mz(vz -, )
= my (v +v) (v —v1) = my(Vy + v)(Vy —vp) - 2)
Dividing equation (1) and (2), we get:
wi+v)=Wy+v) e (3)
v =vitvi—v, e (4)

Putting the valuer; from equation (4) in equation (1):

my(vy — 1) = my(vy — vy)
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= my(vy —v1) = my(Vy + vy — v, — V)
= myv, — MV = MyVy + My — 2myv,
= MU + Myv; = MV — MyV; + 2myv,
= (my + my)vy = (M — My)vy + 2m, v,
m moy )V 2moyv
== s Fammy e ®
Putting the valuer; from equation (5) in equation (4), we get:

o (mq—my)vy 2myv;
va=vit (m1+my) (my+my) V2
r_ (my1—m,) _ A
== [1 + (m1+m2)] (my+my) 1] V2 \,

— vé _ _2mavy + my-mypv, ¢)Cb

(m1+my) (my+my) «
The equation (5) and (6) gives the values of vékxiof the balls after coII|S|on/\

Special Cases b
Case 1: Whenm,; = m, Q\
Putting valuesn, = m, in equation (5) and (6), we get: ,..fb
, . (0)vy 2mv,  2myv,
e (my+my)  (my+my) 2my - o}
2my v, Ov,  2Zmyvy

v

(my+my)  (my+my)
Thus, if the balls of same masses coll& I atimey will interchange their velocities after
collision.
Case 2: Whenm; = m, andv, =0 ?V

Putting valuesn, = m, andv2 =0in ation (5) and (6), we get:

' 0)vy 2’mlvz
Ul == =
(my + m1)
, 2myv, )vz Zmlvl
v, = =v
2 (my + ml + ml) 2my 1

Thus, the% mas®,, after collision, will come to stop and, will takes of the velocity

of my. Q
Case 3: When a light body collides with the massivsody at rest.

is case initial velocityy, = 0 and m, » m,. Under these conditions; can be

ng%é@ed as comparedrin,
Putting values in equation (5) and (6), we get:
v = (0-mx)vy; | 2my(0)
17 (0+my) ' (0+myp)
I 2(0)vy (mz—m4)(0) =0
2 (0+my) (0+my)
Thus, the body of masg,; will bounce back with the same velocity white, will remain

stationary.
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Case 4: When a massive body collides with the lightationary body.
In this case initial velocityv, = 0 and m, > m,. Under these conditions:, can be

neglected as comparedng.

o = (mamOws | 2000 _
1 (m,40) | (m,+0)

1

r_ 2myvy | (0-my)(0) _
V2 = o) + (my+0) 2vy

Thus, there will be no change in the velocity ofssige body, and the lighter body will move
in forward direction with twice the velocity of iment body. \\,
Q # 11. Find out the expression of force on a walue to water flow. %\'
Ans. Suppose the water strikes a wall normally withoe#l v and comes to re g@r striking the
wall. The change in velocity f — v = —v. /\
©

According to the Newton’s second law of motion, Hpplied fowi equal to the rate of

mv P
F=-— \N

From Newton’s third law of motion, the reactionderexerted by the water on the wall is
@

equal but opposite. Hence, &\ ;

mv mv
F=-(-7)=T
This is the expression of force exerted by the he wall.

\(

Q # 12. Explain following cases by law ?& seniah of momentum.

change of momentum. If massof water strikes the wall in time the&) forcé on the water is:

Explosion of a falling bomb

When a shell explod éb'rn mid-air, it"
fragments fly off in differe &ctions. The tbtz (2) Before Explosion lmv
momentum of all its f ents equals the initi

momentum of the sh@

Suppos ﬁlling bomb explodes into tw () After Explosion mvj/lkzzv:
pieces. The“piomenta of the bomb fragmer

combine by the vector addition equal to the origimamentum of the falling bomb.

B d from a Rifle
Consider a bullet of mass fired from a rifle of mas#/ with velocityv. initial momentum of
the bullet and the rifle is zero. From the prineiuf

conservation of linear momentum, when the bullet Before

X
fired, the total momentum of bullet and the riffdl s m

remain zero, since no external force is acted emth

After

Thus, ifv’ is the velocity of the rifle then Ve =¥ Vex =300 mfs

o—>
mv (bullet) + Mv’ (rifle) = 0 "W mp=5.009

X
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Mv' = —mv
The momentum of the rifle is thus equal and oppdsitthat of the bullet. Since mass of rifle
is much greater than the bullet, it follows tha tkile recoils with only a fraction of velocity diullet.
Q # 13. Describe the rocket propulsion as a speciehse of law of conservation of momentum
and Newton’s 3° law of motion.
Ans. When rocket is fired, it moves in forward directibyg expelling
burning gases through the engine at the rear. ©bket rains th
momentum equal to the momentum of gas expelled thenengine bt

in opposite direction.

;
|
f.
,.

The moving rocket is considered as a system oBlilrimass
As the rocket moves forward, its fuel continuesbéoconsumed ar
engines have to push less mass. Moreover, the trbelseto face I(?;
air resistance. Therefore, it continues to gain en@nd

momentum. So instead of moving at steady speedptiket gets faste

and faster. &&V‘}

If m is the mass of the gas ejected per s cf& wittivev v
relative to the rocket, the change in momerltu%p ond of ejecting _j_‘: o
gases isnv. This equals the thrust prodw by the engineghen . ‘(—”*A:“— '
body of rocket. So the acceleratimm)[&he cket is (a)

_mv

=W >
WhereM is the mass of roc hen the fuel in the rockéturned .L::-.;yf_,f_{j_ —
and ejected, the ma the rocket decreases ande hthe T
acceleration increa@ (b)

Q # 14. What know about projectile motion? Fd out the expression of horizontal and

vertical distanee at any instant of time.
Prolectll tion

& Is the two dimensional motion in which the oltjewoves under constant acceleration due to
gr y. During projectile motion, the object hasnstant horizontal component of velocity but
changing vertical component of velocity.
Horizontal and Vertical Distance

Consider a ball is thrown horizontally from cert&ieight. It is observed that the ball travel

forward as well as falls downward, until it strikeemething. There is no horizontal force acting on
the object, sa, = 0. Thus the horizontal velocity, will remain unchanged. The horizontal distance

x covered by the object can be find out by usingZiequation of motion:
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X =V Xt + Zat?
X =V, Xt
As the object is accelerated in downward directioder the ' =
force of gravity, therefore, = g. Since initial vertical velocity is zero
i.e.,vy, = 0. Therefore, vertical distangecovered by the object is: om
y=vy Xt + %ayt2
=y= %gtz
Q # 15. Find out the expression of instantaneous leeity for a

projectile
Ans. Consider a projectile is fired at an anglewith horizontal. The motion of a %2’[”6 can be
studied easily by resolving it in horizontal andrtical components. Lev; visin@ are the
horizontal and vertical component of velocity, refpeely. There is no forc@thg on the projectle
acting on projectile in horzontal direction, thenmef,a, = 0. Therefore, Nng the first equation of
motion, we have: -

vfx=vl-x+ax><t 0

= Vfy = V;C0S0 o

As the verticle component of velocity of the praikecis m@fnced by the force of gravity, theredp
for upward motiora, = —g. The verticle compone velocity can be find by using ' equation
of motion: 'N b
Vry = Vjy +ay Xt \'
= vpy, = v;8in6 — gt b?

<&

0
)
O
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Magnitude

The magnitude of velocity at any instant of time is
— 2 2
V= /fo + Vfy

The angleP which the resultant velocity makes with horizordah be found from

Direction

tan® = v];y
X
Q # 16. Derive the expressions for C\
(a) Height of projectile (b) Time of Flight (¢ Range of Projectile Cb
Height of Projectile 6

Consider a projectile is thrown upward with initie¢locity v; macir(g\an anglé with

horizontal. Initially, the vertical component oflgeity if v; sin 8. At maximum-height, the value of

vertical component of velocity becomes zero. I§ the timet take @e projectile to attain the
N

maximum height, then by using'3equation of motion: 0

_ .2 2
Zayh = Vfy, — v

iy N
—2gh =0 — v?sin? @ \é';
h=vizsin 0 &‘b’

29 ~

This is the expression of the height attame@p%]ectlle during its motion.

v

@cover the distdrnm® the place of its projection to the place
e level is ddilme of flight.

Time of Flight
The time taken by the obj

where it hits the ground at the

S = Uiy @Iytz
&n@ t— —gt2

gtz =v;sinf.t
& 2 v;sin @
-t =—
A 9

This is the expression of time of flight of a prdjke.
Range of the Projectile

The distance which the projectile covers in theizomtal direction is called the range of the
projectile.

In projectile motion, the horizontal component efacity remains same. Therefore the raRgef the
projectile can be determine using formula:

R=17L-x><t
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wherev;, is the horizontal component of velocity ani the time of flight of projectile.
2 v;sind )

R=vicost9><(
g

2
Vi |
=R =?251n9c059

Viz .
= R =—sin 26
g

Thus the range of projectile depends upon the itglo€ projection and angle of projection. #,

Maximum Horizontal Range \,\(
The horizontal range will be maximum when the fasta 26 will be maximum. So, 6%
Maximum value okin 26 = 1 /\/\
= 20 = sin"1(1) b ’
= 260 =90° Q\
= 0 =45

~
Hence for the maximum horizontal range, the anff@ajection sh@d bé5°.

Q # 17. Describe the motion of a ballistic missilas an ay lications of projectile motion.

Ans. An unpowered and unguided missile is called a&issile. In ballistic flight, the projectile
is given an initial push and is then allowed towfely due to inertia and under the action of

gravity. . Qy

A ballistic missile moves in a Mat is the fesaf superposition of two independent
motions: %’
» A straight line inertial maotion-in the direction lafunch
» A vertical gravity fall
According to the | inertia, an object shouldva in straight at the constant speed. But
the downward force o @vity will change its spfati path into curved path.
At high and for long distances, the air r@sie effect both horizontal and vertical
component ocity. Therefore, the ballisticssiles are used only for short ranges for which the

initial veldcity is not large. For long ranges, pred and remote control guided missiles are used.

District [K<hushab
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EXERCISE SHORT QUESTIONS
Q # 1. What is the difference between uniform andariable velocity? From the explanation of
variable velocity, define acceleration. Give the Slinit of velocity and acceleration.
Uniform Velocity
A body is said to have a uniform velocity if it @g equal displacement in equal intervals of time.
Variable Velocity
A body is said to have a variable velocity if itveos unequal displacements in equal intervalsnoé ti
Acceleration

The time rate of change of velocity of the bodycadled acceleration. Coz& a body is

moving with initial velocityv; and after some tim&t its velocity becomesg, then celeratian
of the object will be: b \
Vi — Vj
a=
t @
S| Unit of Velocity ,‘0)
The Sl unit of velocity is meter per second of'ms 0

S| Unit of Acceleration i a
The Sl unit of velocity is meter per second p rmg

Q # 2. An object is thrown vertically upward. %& the sign of acceleration due to gravity,
relative to velocity, while the object is in air.. Qy

Ans. When the object is thrown vertica ard, it wilove against the direction of gravity. The
sign of acceleratiog relative to velo ityv%?l[ be taken as negative. It is because of tlasoa that
the direction ofg is opposite to the(8i tion of during upward motion.

If the object is movin nward, then the signgafelative tov will be taken as positive
because botg andv are i e direction.

Q # 3. Can the veloci an object reverse the rdiction when the acceleration is constant? If
S0, give an exa r@,

Ans. Yes, t city of a body can reverse its diogctvith constant acceleration. For example,
when a body is thrown vertically upward under togom of gravity, the velocity of the object wilbg
on de @ ing because force of gravity is actingsard.

When the object reaches the maximum height, itscitgl becomes zero, and then the object
reverses its direction of motion and start moviegtically downward. During the whole process, the
magnitude of the acceleration due to gravity resiaonstant.

Q # 4. Specify the correct statement:

a. An object can have a constant velocity even its spebis changing.

b. An object can have a constant speed even its velydis changing.
c. An object can have a zero velocity even its acceddion is not zero.
d

An object subjected to a constant acceleration caeverse its velocity.
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Ans. The statement (b) is correct.

An object can have constant speed even its vel@gitshanging. For the case of circular
motion, the object moves with constant speed luwvéocity changes due to change in direction
continuously.

Q # 5. A man standing on the top of a tower throwa ball straight up with initial velocity v; and
at the same time throws a second ball straight dowvard with the same speed. Which ball will
have a larger speed when it strikes the ground? Igme the air friction.

Ans. Both balls will hit the ground with same speed.

When a ball is thrown upward with initial velocity, it will have same velo Q;bﬁen it
returns back to the same level. After that the Willcontinue its motion in dow %dlrectlon and
hits the ground with velocity;.

Thus if the second ball is thrown vertically dowmdavith initial v%l yv; from the same
height, it will hit the ground with the same finadlocity v.

Q # 6. Explain the circumstances in which the veldy v and ac@lona of a car are

() Parallel (i) Anti-parallel (i) Perpendicular to one another
(iv) v is zero buta is not zero (Vais Q’\ tv is not zero
Ans.
() When the velocity of the car is mcreasmg:abﬁgrmght line therv anda of the car will be
b
parallel to each other. x

(i) When the velocity of the car is de?&sing alorggraight line therv anda of the car will be
anti-parallel to each other. b

(i) When the car moves alon

ular path, thesill be directed towards the center of the circle
while its velocity will b g the tangent. Thwsinda of the car will be perpendicular to each
other when it mov a circular path.
(iv) When the bral@@applied on a moving car, it sloen and comes to rest due to negative

acceleratiomintopposite direction. Thug zero but is not zero.
(v) When thecar is moving in straight line with unifowelocity, thema of the car is zero but is

o s

ﬁg otion with constant velocity is a specialase of motion with constant acceleration. Is
thlgﬁatement is true? Discuss.
Ans. Yes this statement is true. When a body moves wgtiistant velocity in the straight line, its
acceleration is zero. Hence, the acceleration efbibdy will always remains constant during such

motion. As the zero is a constant quantity, theeethis is a special case of motion.

4
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Q # 8. Find the change in momentum for an object $jected to a given force for a given time
and state the law of motion in terms of momentum.

Ans. Consider a body of massa is moving with an initial velocitw;. Suppose an external force
F acts upon it for time after which the velocity becomes. The acceleratioa produced by this
force is given by:

Vr—V;

t
By Newton’s second law, acceleration is given as

F

N
| 6%

Equating both equations, we get

Ezvf—vl- ’ /\/\

a=

"o b
:Fzm(vf—vi) =me—mVi =pf_pl
t t t
Wherep; = mv; andp; = mv; are the initial and final momentum pj,j body
A

= F = Tp “ ps — p; = Ap = Change'inlinear momentum
This is Newton’s second law of motion in termsioéar m nxym.
Statement:

The time rate of change of momentum @y uﬁathp the applied force.
Q # 9. Define impulse and show that how it |s to linear momentum?

Ans. Impulse

When a force is acted on a bm%?ﬁr a very shorett , the product of force and time is
called impulse. It is a vector quantit d itstumiN s. Mathematically it is described as:

I=F XAt
Wherel is the impulse of fo
Relationship between Ir@, se and Momentum

According ‘\& Newton’s second law of motion, thte of change of linear momentum is
equal to the force. Mathematically it isclébed as:

Ap

&QX At=Ap e Q)
2« As Impulsel = F x At
Therefore, the equation (1) will become:
I=Ap
Hence

Impulse = Change in Linear Momentum
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Q # 10. State the law of conservation of linear moemtum, pointing out the importance of an
isolated system. Explain, why under certain conditins, the law is useful even though the system
is not completely isolated?
Ans. Statement

The total linear momentum of an isolated systemaiemconstant.
Isolated System

It is a system on which no external agency exerysfarce. In an isolated system, the bodies
may interact with each other but no external f@cts on them. Thus, in an isolated syst ),\‘prarline
momentum of the system remains conserve. %

In ever day life, the effect of frictional forceadagravitational force is n I@Ie. Thus law
of conservation of momentum can be applied to flstesns which are not ﬁg&ely isolated e.g.,
firing of gun, motion of rocket etc. &)
Q # 11. Explain the difference between elastic anshelastic col 's% xplain how would a
bouncing ball behave in each case? Give the plaulreason f@ fact that K.E is conserved
in most cases?
Elastic collision o\év'}

A collision in which the K.E. of the system isfgx}bd is called elastic collision
Inelastic collision

A collision in which the K.E. of the%&ﬁfis raanserved is called inelastic collision.

When a ball is dropped on floor,
fact that small amount of K.E is co rtgﬁtothﬂw sound energies.

the impaetttains the same height. It is because of the

Q # 12. Explain what is meant b @OJectiIe motionDerive the expression for

(a) Time of flight Range of projectile
Show that the range of t rojectile is maximum wén the projectile is thrown at an angle of
45° with the horizontal

Projectile Moti 0’

Itis t& dimensional motion in which the oltjemves under constant acceleration due to
gravity. ring projectile motion, the object hasnstant horizontal component of velocity but
changing vertical component of velocity.

Tf of Flight

The time taken by the object to cover the distdnme the place of its projection to the place whigre
hits the ground at the same level is called timgigift.

As the projectile goes up and comes back to theedawel, thus covering no vertical distance i.e.,
S = h = 0. Thus the time of flight can be find out by usind'®equation of motion:

S=vy Xt + %ayt2

. 1
= 0=v;sinf.t— Egtz

/]

Written and composed by: Prof. Muhammad Ali Malik. (Phil. Physics), Govt. Degree College, Naushera



Chapter 3 (I Year Physics) Motion and Force

1, )
zzgt =wv;sinf.t
_ 2v;sinf

g
This is the expression of time of flight of a prdijée.

Range of the Projectile

=t

The distance which the projectile covers in theazwortal direction is called the range of the préjec
In projectile motion, the horizontal component efocity remains same. Therefore the raRgef the projectile

can be determine using formula:

Py,
R = Vix Xt \/\’
wherev;, is the horizontal component of velocity ani the time of flight of projectile. %
2v;sin6 6
R = v;cos 8 X (T) /\«
o'
=R =j251n0c059

Vi2 .
= R = —sin 260
)

Thus the range of projectile depends upon the itglo€ projection and ah?e of projection.

Maximum Horizontal Range )

@

The horizontal range will be maximum when the fasta 260 \N maximum. So,

Maximum value o&in 20 = 1 y
= 260 = sin"1(1) ) Qy
— 20 = 90° ’\\

= 0 =45° Y”

Hence for the maximum horizontal range;jthe anglergjection should bé5s°.

does grojectile have its minimum speed, its maximum spet?

Q # 13. At what point or points in i
The speed of the projectile’is minimum at the maxirheight of projectile. It is because of the reaso
that, at maximum height th
The speed w%ojectile is maximum at the poinprojection and also just before it strikes the

ground because @ ical component of velositpaximum at these points.

ical componentealbeity becomes zero.

o@
&
o ®

District [K<hushab

0@
%
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