SHORT QUESTIONS

write short answers of the following questions.

____m Yes, when a body is thrown upward, the direction of A
its linear velocity is also upward (+V). After reaching its
maximum hiight the direction of linear velocity becomes +V -V
downward (-V), but throughout this motion acceleration
of the body will remain constant and equal to g = -9.8 m/s2. 7
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Consider the man standing on the top of the tower as i WSOE
shown in the figure. The man throws a ball A with a e

velocity of 10 m/s upward and a bali B with a velocity Vrdts

of 10 m/s downward. The ball A continues its upward = 1 e

journey and at point of maximum height its velocity
becomes zero. Now when it reaches its point of
projection, its velocity is again 10 m/s because it has
fallen through the same height. Since the ball B was
alse thrown with a velocity of 10 m/s downward, so
both balis will hit the ground with same velocity but at
different times.

acceleration. is this statement true?

m In mathematical language the motion with constant velocity is a special case

———

of motion with constant acceleration. Acceleration is said to be constant if its value
neither increases nor decreases but remains constant. Since zero is als.o a constant
value so we can say thata = 0 is also a special case of motion with constant
acceleration. e.g., in projectile motion V, = constant and therefore a,= 0 = constant.
Such type of motion is always constant or uniformly accelerated motion.

olited folinear momentum?

. Define impiilse and staté how itis ¥
Ans, Impulse:
The product of very large amount of force that acts upo

n the body for a very short
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imserval of time A0S called impulse.

i Ise j=F.at
s 1athematically Impulss, i I
zziztion between Impulse and Lmear-Mo
P -cording to Newton's 2% ]aw of motion
o F = (AP/Dt)
' E.at=AP o
) i=aP (I1=F.At)

the linear momentum of a body.

womes imouise is equal to the change In

if the centers o the colliding bodies keep moving along the same straight line
£

evzn 28227 collision, the collision is said to be Head-on collision.

L2+ 2n incident spherical
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biect of mass my, MOVINE 1
ctiect of mass m, MOWE | ¥, ¥y gy @Y @,
arh 3 velecity V: clong X- } (@)1-’»- X ol o T .
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zxie, strikes znother | 21
sgherical cbject of mass m;
—oong with velocity V. We suppose that V; is less than V. After some time

imt=~v2!, = head-on collision takes place along the x-axis, as shown in figure
zzowe 2nd the masses will continue to move along the same line along x-axis.

Sin20

R=V? . (1)
Trz haight reached by projectile is given by;
Sin%g
= (2)

H= vlz
From given siatement, it follows that;

L R=4H
ruttng va2lues from Ea.1and Eq.2,in £9.3, we get;

S
Viz anB_ 4 vll ssz
g 2

Sin 20 =2 sin%g

25in 8 Cos 8 = 2 sin%g
CosB:sme

(3)

(Sin 20 = 2 Sin@ Cosb)
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Sin8/Cos0=1
tan6=1
8 =tan(1) =45°
This shows that for a specific angle of projection 8 = 45°, the range become four
times of the corresponding height.

What is the angle for which the maximum hei

ht reached and correspondin

corresponding range are equal is calculated as follow:
The range of projectile is given by;

. Sin20

g
The height reached by projectile is given by;

, Sin8

2g
From given statement, it follows that;

R=H (3)

Putting values from Eq.1 and Eq.2, in Eq.3, we get;

Sin20 SinZ0
V]z = vlz

4 2g

Sin 20 = Sin?0/2
2 Sin B Cos 8 = Sin?0/2 (Sin26 = 2 Sin 6 Cos 6)
2 Cos 6 =Sin8/2
SinB8/CosB6=4
tan06=4 .
@ = tan}(4) = 75.96° = 76°

(1)

H=V|

(2)

mb when reaches exactly above the

@L‘_S. I;e bomber misses the target due to horizontal component of its velocity. The

bomb in the aeroplane has exactly the same horizontal s;?eed 'as tha? of aeroplape.

When the aeroplane drops the bomb, the bomb will continue its horizontal motion
due to inertia and hence will move far away from its target and therefore miss it.
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