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5

This relation shows that graph between I and R will be parabola symmetric to /-axis

3 (a)

ZMR? = SMr? + Mr?
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or ¢ MR? = EMr2

T
4 (b)

2

IRing _ MRZ

= =2:1
Ipisc  1/2MR?

5 (b)

According to the theorem of perpendicular axes.
Iyp+ Icp = MR?
Id + Id =]
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(vIpp=Icp=1g)
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where, I; = moment of inertia about diameter of the ring, | = moment of inertia about axes

passing through to the ring.

6 (b)
(I) Moment of inertia of a cylinder about its centre and parallel to its length = MTRZ
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(I) Moment of inertia about its centre and perpendicular to its length = M(% + RTZ)

ML?* MR* MR?

12 + 4 = 2
OrL=+/3R
7 (b)

Let at the time explosion velocity of one piece of mass m/2 is (105). If velocity of other be
Vv, then from conservation law of momentum (since there is no force in horizontal

direction), horizontal component of V,, must be - 10 i

~. Relative velocity of two parts in horizontal direction = 20ms™!
Time taken by ball to fall through 45m,

=20= \/2% = |2 ?045 = 3s and time taken by ball to fall through first 20m, t' = /% =
2 :020 = 2s. Hence time taken by ball pieces to fall from 25 m height to ground =¢t-t'=3
—2=1s.
~ Horizontal distance between the two pieces at the time of striking on ground
=20Xx1=20m
9 (c)

Graph should be parabola symmetric to /-axis, but it should not pass from origin because
there is a constant value I, is present for x = 0

10 (d)
Weight of the rod will produce the torque
R L ml?
t=lasmg X =—Xa
| I
q — D
é(— 1/2 —->l
| mg
Angular acceleration
_39
=2
11 (a)

The situation can be shown as
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Let radius of complete disc is a and that of small disc is b. Also let centre of mass now shifts
to 0, at a distance x, from original centre.
The position of new centre of mass is given by

¥ _omb®x,
t™M— oma? _ onb?

Here,a=6cm,b=2cm, x; =3.2cm
oxm(2)?x3.2

Hence, XCM=0_><,T><(6)2_a><1r><(2)2
B 12.87‘[_ 0.4
T T3
12 (a)

Initial acceleration of the system is zero. So it will always remain zero because there is no
external force on the system
13 (d)

. - 1 1
Rotational kinetic energy = -lw® = 5(% MRZ) X w?

_ 1(1 x 10 x (0.5)2) x (20)2 =250 ]

2\2

14 (d)

1,1 5,1 2 _ 1 2

Elw =omv =>§><3><(2) =E><12><v

=sv=1m/s

15 (b)

In doing so moment of inertia is decreased and hence angular velocity is increased
16 (b)

In the absence external force, position of centre of mass remain same therefore they will
meet at their centre of mass
17 (a)
2
Moment of inertia of rod AB about point P and perpendicular to the plane = %
Ale——I——B

P

.
o

M.IL of rod AB about point ‘0" = Af—;z + M(—)2 = ME

(By using parallel axis theorem)
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But the system consists of four rods of similar type so by but the symmetry Isystem = 4(MTIZ)

(o)

2 mx; )
XeM =30 Refer to figure
_M><0+M><1+M><2_1
N M+M+M N

2m 2m

o
fe— 1 m—>|

_ X my;
Yecm Ym

i

_ M x0+M(2sin60° +Mx0

M+M+M
_\BM 1
3M 3

. Position vector of centre of mass is (

(a)
Angular velocity = w

Centripetal force F = mrw?

or rX —,
w

T1 w3y

r2 w%

4 40?
or 2T w?
or ro=1cm
(b)

Time of descent will be less for solid sphere i.e. solid sphere will reach first at the bottom

of inclined plane
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. D C A B B B B C C D
Q 11 12 13 14 15 16 17 18 19 20
A A A D D D B A C A B
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