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1 (d)
From constraint relations we can see that the acceleration of block B in upward
direction is

ag = (%) with proper sings

Soag=(1=%)=15-6t

d'UB

VUp 1
or—?=15—6t or ["dvp= [ (15— 6t)dt
orvg=15t-3t?> or vg=0att=1/2s

2 (b)
Retardation of train = 20/4 = 5 ms™
It acts in the backward direction. Fictious force on suitcase = 5m Newton, wherer m is
the mass of suitcase. In act6s in the forward direction. Due to this force, the suitcase has
a tendency to slide forward. If suitcase is not to slide, then 5m = Newton, where m is
the mass of suitcase. In acts in the forward direction. Due to this force, the suitcase has
a tendency to slide forward. If suitcase is not to slide, then 5m = force f of friction

or 5m=mmg or m=%=0.5

3 (a)
When
P =mg (sin® — p cos 0)
f =umgcos 0 (upwards)
when P =mgsin®
f=0
and when P =mg(sin6 + pcos0)
f=umgcos® (downwards)
Hence, friction is first positive, then zero and then negative.

5 (b)
As the springs have natural length initially, if one spring is compressed, the other must
be expanded. Hence, the compression will be negative
The free-body diagram of m; [figure]
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T+F,=80Nand F,=70x0.5=35N
~ T=80—-35=45N

. T T

| |
myg mg

F, F

FBD of m; (figure)
T+F1=m1g or F1: — 25N
25 25
X1=k—1=ﬁ=—0.5m
Therefore, compression in first spring is - 0.5 m
(negative sing indicates that it is extension)

6 (@)
For upward acceleration of M:
M,g > Mqgsin@ + uMqg cos@
= (M), = M1(sinb + ucos6)

7 (b)
Figure, F, = /f* + N> =m(g + a)
A N

ma SN m(g + a)sin §
m(g + a) cosf mg
f=m(g+a)sind, N=m(g+ a)cosb
Net contact force: F¢ = ~/f2 + N*> = m(g + a)

8 ()
The string is under tension, Hence there is limiting friction between the block and the
plane figure

N f=pN
45°
5.7 =50N
x 459,
y N
\/ 45°
Mg=150N

Zszo

= uN +50co0s 45° = 150sin45° (i)

'r, =0
= N = 50sin45° +150co0s45° (ii)
Solving (i) and (ii), we getm =1/2
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9 (b)

m

2

5 13
Ticos B+ TycosB=mg (i)
Tisinf3 =T,sinf  (ii)

Tl = T2 =T

[l v

U=

tanf = s cosf =

mg T_13
2cosf == 10

~2TcosB =mg=>T=
10 (d)

Let v1 be the velocity of block and v, be the velocity of end A of the string, w.r.t. man

t
. B} |4

f”A ':‘,2 .Av!
dfs dt, dt;
_— = -1 1 —_— — = —
ar = v 2ms~ (given) , T ] 121
Now 1 + €3 + 3+ £4 + 5 = constant

il B S O
> — _— D —

dt dt dt

U2

= —v -1 4+1=0=2 vyy=—=-=1ms"

2 2

11 (b)
Limiting friction F{ = ysR=0.5%x (5) =2.5N

N

mg

Since downward force is less than limiting friction therefore block is at rest so the static

force of friction will work on it
Fs = downward force = Weight

=0.1x98=098N

12 (c)
In the free-body diagram of m [figure (a)],
T=mg (i)
[No friction will act between M and m
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®)
In the free-body diagram of M (figure (b))
f=uN=3T (i)
and T+ Mg =N (iii)
From Eq. (iii), N = (m + M)g
From Eq. (ii), go(m + M)g =3 mg
UM 1/3x8

m= = =1k
G-w) G-1/3) ¢
13 (a)
The FBD of the block is as shown in the figure
80 sin 37°
80 i -~N
80 cos 37° I

|

e

4g
N =80cos37°=64N
So,f,=02Xx64=32N
As 4g < 80sin 37°, friction force will act downwards. Net applied force in upward
direction (excluding friction force) is
80sin37°-40=48—-40=8N
As F3pplieq in vertical direction is less than f;, block won’t move in vertical direction and
value of static friction force is f =8 N

14 (b)
As in the figure, mass of the rope: m =4 X 1.5 = 6 kg
Acceleration: a = 12/6 = 2 ms™

4m —>a
[0 @ >N
1.6 m

Mass of part 1 as in the figure 7.567 m; = 1.6 X 1.5 = 2.4 kg

—»d

——

m
T=ma=24%x2=487N

15 (d)
- ﬁ _ 4 1\2
d=—=-10j (ms?)

Displacement in y-direction
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L 1 2
y=ut+iat =>O=4><t><—§><10><t

t * 4t=4 4 3.2
= — = = X ==03.
£S=X z m
16 (a)
f 1= mMg. If motion does not start, then f = F = Ft
Motion will start when f = f;

L »F

f:
M
=>F T =uMg=T = %
0

17 (c)
The free-body diagrams of two blocks are shown in figure. Under the assumption that
blocks are moving together,
F+2gsin37° +3gsin37° - f1-f,=>5a
Where f1 = u X 3gcos 37°
And f = u X 2gcos 37°

F /2
v,
K 4
2g 5in 37°
46
=>a= ? ms

For 3 kg block, N +3gsin37°-f1 =3a=>N=12 N

18 (d)
As the block does not slip on prism, the combined acceleration of the prism is a = gsin 8

‘NI'
A mg sin 8

mgsin @ is the pseudo force on m

N + mgsin@ + sin® = mg or N = mgcos? 8
And for no slipping, mgsin Ocos 8 = uN
mgsin fcos @ < umgcos? @ or u > tan @

19 (c)

From figure L = 2h — 2y + \/m

Differentiating the equation, we get
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2 Jn® + x?
20 (a)
IR?+R} R,
a= =y s R Rters
ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. D B A C B A B A B D
Q. 11 12 13 14 15 16 17 18 19 20
A. B C A B D A C D C A
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