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[PHYSICS]

Because there is no acceleration or retardation along horizontal direction, hence horizontal component of
velocity remains same.

2 ain2 2
H:u sin“ o and R:u sin26

2g g
Since, H=R

u?sin’® _ u®x2sinfcoso
29 g
tand = 4 or 6 =tan-%(4)

u
At the highest point, v =ucos45°= —
V2

2
Hence, K (at the top) = %m[ij

V2
1{1_,| E
==|=mu° |=—
202 2
For the person to be able to catch the ball, the horizontal component of velocity of the ball should be same
as the speed of the person, i.e.,

\"
V,C0S0 =—2

2

1
cosO = > or 6 = 60°
The bullets are fired at te same initial speed. Hence,
h _u’sin®60° 29 _sin°60° _3
h' 29 u’sin®*30° sin’30° 1
u®sin®@

h = maximum height =

Linear momentum = mu cos6 at the highest point. Angular momentum of the projectile at the highest point
=linear momentum x perpendicular distance

2 ain2
—mu cosBxh =mucosx L o
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_ mu?®sin?6cos6

29
7. If h be the maximum height attained by the projectile, then
2 ain? 2 o}
h:u sin“ 0 and R:u sin20
g
R _ ZS.IHZOCOSO _ Acot0
h (sin“06)/2

Therefore, ﬁ = A_h
R h

Percentage increase in R = percentage iny_= 5%

. h g
. F ===
8 rom above question; Tz g
If T isdoubled, hbecomes four times.
5 .
9 R_ u“sin20
g

2

u
When 20=90°, R=R,, = o

u2
Given:R__ =h, hence —=h
max. g

2 ain2
HeightH is givenby: H= u'sin"6
29
u’> h
When0=90° H=H_,, =—=—
29 2
10. Given that: R,=50m
u, = u(say)
andu,=2u
We know that range of the projectile is given by:
R u’sin20
g
i.e., RocU?

2
Ro [ _y
R, Uy

ie., R, = 4R, =4 x 50 = 200 m.

11. t= 2_h: 2><90:10
g V o8

.. R=150x10=1500 m
12. Vertical component of velocity is maximum (= u sin6) when 6 = 90° [Because maximum height is covered
in minimum time when vertical component of velocity it maximum].
As 6 = 90° is the angle w.r.t. horizontal, hence angle w.r.t. vertical direction = Q°.

13. The horizontal range is the same for the angles of projection 6 and (90° — 6)
2usin®
t, =
g

_ 2usin(90°-6)  2ucos®
: g g
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14.

15.

2usin® 2ucoso
tt, = X
g g

2 .
:g{u SIHZG}:ER

g g g

. .
where R:m

Hence, tt, cR. (as g is constant)
_u?sin20 _ u?sin2x75°
toog g

2 2

- %sinlSOO: UEsin(1800—3O°)

R

2 2
Y sin30o= L

g 29
2 2

R, = sing0°o= L
g g

R,=2R, =0.5x2=1.0km.

Range is same for angles of projection 6 and (90° — 6)

2 oi 2 ain?
R_U smze; hl:u sin“ 0
9 29
2 2
and hzzw
29
Hence T _ u?sinfcoso
’ 172 zg
_1|u’sin20| R
4 g | 4
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