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1 (c)

M.L of the plate about an axis perpendicular to its plane and passing through its centre
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By parallel axes theorem

ay 2
Iy=1y+ m(\—ﬁ) = §ma

2 ()
Moment of inertia of a disc
I = MR

Disc is melted and recasted into a solid sphere.
~ Volume of sphere=Volume of disc

4 .3 5 R
37'[R1—T[R X
43_R3
3R1_?

R3 R
R%=— = R1=—

2
~ Moment of inertia of sphere

= =2 ) = 22 = )
3 (o)

For solid cylinder, 8 = 30°, K* = %RZ

For hollow cylinder, 8 =?, K?=R?

Using we find,

(1+%)_1+1

sin30° ~ sin®
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. sin@ = g =0.6667
0 =42°
4 (©
We can assume that three particles of equal mass m are placed at the corners of triangle
#1= 00 + 0, 7, = bi + 0]
and 73 = 0i + hj
— My + myry + mar3
S Tem =

m1+m2+m3

y

(0,h)

: > X
(0,0) (b,0)
b. h-
= §l + §
L.e. coordinates of centre of mass is (g, %)
5 (d)

When a heavy body with velocity u collides with a lighter body at rest, then the heavier
body remains moving in the same direction with almost same velocity. The lighter body
moves in the same direction with a nearly velocity of 2u

6 (b)
Since, no force is present along the surface of plane so, momentum conservation principle
for ball is applicable along the surface of plate.

Vi
N 5, }'91
b,
v Plate

mysin g, = mv; sing,

mv sin 0, = mv,sin 6,
Or wvsin0; = v;sinB,
v1c0os0, vqcosH,

e = =
v cos 0y vcosB

. v1c0S 0, =evcosO

v41Sin 6, vsin® tan©

vicosB, ev cosH e
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7 (d)
We know that angular momentum of spin = [w
By the conservation of angular momentum

2, 902 2, (R)\22T
MR = 5M(Z) =
T _24_
T _16_16_1'5h

8 (d)
Melting of ice produces water which will spread over larger distance away from the axis of
rotation. This increases the moment of inertia so angular velocity decreases
9 (©
Hence, m; = 10 kg, m, = 4 kg
vy =14ms v, =0

mivq + mpvy
UM =~ .

m1+m2
_10><14+4><0_10 B
VeME T 10 +2 S
10 (b)

Let centre of mass of lead sphere after hollowing be at point O,, where 00, = x
4

R\2
Mass of spherical hollow m = st _m

TR =3 and

_ R

+ shift =1
11 (d)
Angular momentum is given by
_ _ (2MR?
J=lw= (T)a}

2MR?> _ 2m _ 4mwMR?
= X—=—
5 T 5T

12 (a)
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13

14

15

17

3 mq - m
Acceleration of each mass = a = (#)g
mq + myp

Now acceleration of centre of mass of the system

miaq + miap

M my+my

— —

As both masses move with same acceleration but in opposite directionsoa; = —a; =a
(let)

X g= - 2><
9= mq + my 9

If speed of man relative to plank be v, then it can be shown easily that speed of man

relative to ground

vmg=vLM=zv
(M+§)

~ Distance covered by man relative to ground
Umg L3 3L

Tty Tua' T

(b)
oo 12 1 MY\ _ 1M?
M.I. of disc = 2MR = 2M(ﬂ—tp) =t
M ) M
As p= —— There foreR* = —
TRt Ttp
If mass and thickness are same then, I « ;1)
h_pa_ 3
I, p1 1
(a)

If M = M' then bullet will transfer whole of its velocity (and consequently 100% of its KE)
to block and will itself come to rest as per theory of collision.

(9

Acceleration a = -

v _vg
t

Or a=
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v _vg

Or g= "
v=20
Speed before first bounce
vy = —5ms!
_vg-va __0(—5) _i_
S t=E =T =35=05s
19 (a)
m= 0.6 kg
1 X
my i my
j€e—>«—— 30 cm—=}
20cm ! o
Y
: 0.6 1
Mass per unit length = 75 kgem
Mass of part AB, my = % X 20 = % kg
Mass of part BC, m; = o= X 80
Moment of inertia = 0'6; L % kg

=% 102+ 2 x 16 x 10
_ (0.6+ 38.4) % 102
- 5

= 7.8 x 10-%kg-m? = 0.078 kg-m?

20 (@)

P=p}+p}

= \/(2 cost)? + (2sint)? =2
If m be the mass of the body, then kinetic energy
P’ _ (@ _ 2

“2m 2m m
Since kinetic energy does not change with time, both work done and power are zero
Now Power = Fvcos8 =0
AsF#0v=+0
. cos0=0
Or 6 =90°

As direction of P is same that ¥( ~* p = m¥) hence angle between F and p is equal to 90°
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. C C C C D B D D C B
Q 11 12 13 14 15 16 17 18 19 20
A D A C B A D C B A A
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