S1.

S2.

S3.

S4.

Ans. (b) S5. Ans. (a)

F =(M; + M;)a s 2(2n-1) 2n-1 _ 2n-1
10 —2 Hint: —/= =2 = =
a=g,5=2ms Sme1 2@M+D-1)  2n+2-1 2n+l

F=M;(2)=3xXx2N=6N. $6. Ans. (b)
Ans. (a) X ) (61 ,
. . _ (my—-my)g _ —4g__g_£
(g) T m Hint: a = my+m, ~ 6+4 10 s
’ S7. Ans. (d)
— 2
I'=mtw Hint:
2m
b I g
J [ O
T' = m#Qw)?
T'=4T
Ans. (d)
In the frame of car S8.
a —>» N
ma_.. f P
QO
mg
N =mg
and f = ma
f<uN
=>a<ug R Q
< =2 . .
— 15?55 _2 All these forces are forming closed loop in
OF Amax = 1.0 MS same order. So, net force is zero
Ans. (c)
Given, mass of the shell =m Force = ma
Ratio of masses of the fragments is 2 : 2 : i
1 >m_—=0= ¥ constant
Theref f three fi t
eremore, martnsses o re;:l ragments are | oo, o ©
mlz_,mzz_andm3 =
2 2 4 ) Hint:
Now fragments with equal masses i.e. m;
and m; fly off perpendicularly with speeds
v; = v, = v. Let the velocity of third
fragment be v'.
Applying law of conservation of
momentum, (R
myv1l+ mavyf + mav =0 Ne—  4omre’
mv, mv_ mv, . o w I
— i+ —=—j+—=0 =027V =2v(-i—-)) \
2 2 2 mg
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S10.

S11.

S12.

S13.

For equilibrium of the block limiting
friction

fuzmg
= uN = mg

= pymrw? > mg

w> [
\/ T
Therefore,

9
T

’ 10
Wmin = O1xL =10 rad/s

Ans. (d)

Hint: Coefficient of sliding friction is
dimensionless

Wmin

Ans. (d)

Hint: From wedge reference frame
For block to be at rest

ma cosf = mgsinf

a=gtanf
Ans. (d)
4 mg T
B
3mgT mg

When the string is cut T=0
for block A
3ma=4mg-3mg

a= % for block B
mg=ma=a=g

Ans. (d)

Hint: In uniform circular motion, tension
provides the necessary centripetal force
required to keep particle in motion.

S14.

S15.

S16.

S17.

Ans. (b)
Hint:

Smooth ice
1 [clockwise], forward

Rough (Glue)
bottom comes to rest fall
forward

Ans. (b)

Hint: Vo, = /Urg

=+0.2%x3x10
=6 ms™1!

__ V6x18km

— -1
— =88kmh

Only 7.2 kmh™?! in the options is less than

8.8 km h™! so option b is the correct
answer.

Ans. (b)
: v? +tan®
Hint: We know that — = (”S—)
gR 1-ug tanb
= Us+tand )
- gR (1—#5 tanf
Ans. (a)
. i F,
Hint: Acceleration of system = —2¢-
total
14 -
= =R
4+2+1
a—>
14N N, N, N, N
A B C

N; = Normal force between A and B
14 - N; = mya
14-N, =4 x2

14—N1=8$N1=6N
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S$18. Ans. (b)

mg—F, =ma=F, =mg —ma

If some mass A m is removed, then it
starts accelerating upwards

F, — (m—Am)g = (m — Am)a

mg-mg-mg+gAm=ma-aAm

B[4 gAm -ma=ma-aAm = Am [g+ a] =2
I ma
m,g
. 2ma
For the motion of both blocks Am = P
myg —T =mpa S$22. Ans. ()
T — gemig = ma=a= (mz—pema)g Hint: Change in momentum,
mq+ms,
L [ Ap = [ Fdt = Area of F - t grah
For the block of mass 'm,
1
=-X2X6—-3%x2+4%x3=12Ns
_ — Mma— KMy 2
ng T mz[ mq+m, ]
S23. Ans. (¢)
— My~ UMy _ mo+pEpmq
T'=myg — [m] m;g = myg m] Hint: Acceleration =
Net force in the direction of motion
=>T= mym;(1+u)g Total mass of system
m1+m2
_ mag—pu(my+ms)g _ g(1-2p) _ _
$19. Ans. (b) = T tmims = 3L ma=my =mg]
Hint: (FC)heavier = (FC)lighter S24. Ans. (b)

2mv2 _ m(nv)?

- 2 il
= - >n"=4=>n=2

$20. Ans. ()
Hint: Coefficient of static friction

o_ 1 _
Us = tan 30 —\/§—0.6

a = gsin 30° — u; g cos 30°

S=ut+%at2 [+ u=0]

_ 19 _ mgvV3 _
= 4=22 28] 165y = 05
S21. Ans. (a)

Hint:

mg

For downward motion

Hint: As block of mass 2m moves with
constant velocity so net force on it is zero.

S$25. Ans. (a)
Hint:

Let m be mass of the block and L be
length of the inclined plane.

For upper half smooth plane
Acceleration of the block, a = g sin 0
Here, u = O (- block starts from rest)

Using, v? — u? = 2as, we have
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v2—0=2xgsin9x§ a=a’=gsin9—ugcose,s=§

v=[gLsin® ................... (1) Again, using v? - u? = 2as, we have

For lower half rough plane Acceleration of 0— ( —\% _ g — £
JgLsing) =2x(gsinf — ug cos @) x

the block, a’ = gsin 0 — ugcos 6 where yu is 2

the coefficient of friction between the —gLsin 0 = (gsin 6 — ug cos O)L

block and lower half of the plane
—sin 6 = sin © — 4 cos 6

Here, u = v = /gL sinf .
g ucosB=2sinB =pu=2tan 6

v = 0 (* block comes to rest)
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