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1 (a)
As m, moves with constant velocity, there is no acceleration in the centre of mass. Net
force should be zero. For this N = mg + m,g

2 (@)
Acceleration of the system
P .
M+m (1)
The FBD of mass m is shown in the figure
R cosg

a=

R

—»

Rsing

mg
Rsinff =ma (ii)

Rcosf =mg (iii)

From Egs. (ii) and (iii), we get
a=gtanf

Putting the value of a in (i), we get
P=(M+m)gtanf

3 (@)
Since, h = %atz, a should be same in both cases, because h and t are same in both cases
as given
In figure (i), F1 - mg = ma =>F; = mg + ma

mg + ma
2

In figure (ii), 2F, -mg=ma F,=
F1 > FZ
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4 (9
Tx(Hanged part) = 2Tx'(Sliding part)
. x=3x=> x=3%x0.6=18ms"

5 (0
If we take two points 1 and 2 on the string near the pulley P as shown, then velocities of

both points 1 and 2 will be same. Hence, P does not rotate but only translate
1

—

—

2

6 (a)

Initial force =2g=20N
Force 20 Q 2
Mass 541 6n’1S
Final force=(load + mass of thread) X g

=(2+1)x10=30N

. . 30
~ final acceleration = - ms

Initial acceleration =

2

7 (d)
Same solution for both
my =100 kg, m, = 50 kg, a = 5 ms™2
T+ N-mig=ma,T-N-myg=mya
Solving these: T = —1125Nand N =375N

e pe
e Vs

8 (c)
In the absence of friction, we can find that 15 kg will accelerate downwards and 25 kg

upwards. So various forces acting on these will be as shown
Ny=Nyi=F,fp,=uN1=04F, fo,=uN, =04 F

TZT fe TZT

25 kg 25kg |
N, i Ny Ny i F
fey P&y I5¢

For15kg: T+ f;, +15g=>T +04 F=15g (i)
For 25 kg: 2T = f,, + f¢, +258

= 2T =0.8F +25g (ii)

Solve (i) and (ii) to get F = 31.25N

9 (o)
For block to be stationary, T = 800 N

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



If man moves up by acceleration ‘a
T-mg=ma
800 — 500 =50 a = 6ms™

10 (d)
As in figure
Tsinf@ =may+ mgsina

T cos@ =mgcosa
ap+ gsina

tanf =
gcosa

11 (@)
If the plane makes an angle 6 with horizontal, thentan 8 = 8/15. If R is the normal
reaction

15
R=170gcos@ =170x10x(ﬁ)=1500N

Force of friction on A = 1500 X 0.2 =300 N

Force of friction ob B =1500 X 0.4 = 600 N

Considering the two blocks as a system, the net force parallel to the plane is
=2 X 170gsinf - 300 — 600 = 1600 —900 =700 N

700 35
% = ﬁms
Consider the motion of A alone

~ Acceleration = 2

35
170 gsin@ -3OO—P=P17OXE

(where P is pull on the bar)
P=500—-350=150N

12 (a)
Let m start moving down and extension produced in spring be x at any time. Value of x
required to move the block m is
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kx =pumgcosf + mgsinf

4 3
=kx=0.5 mg§+mg§ =mg

Fore minimum M, it will stop after producing extension in the spring x

M -—1k2 M —1k
gx—z xX°= g—z b

M ! M m
= = — = g
g ng )
13 (a)
T=60N,T=T;+40

T T
ke
4g=40N
T

6g=60 N

=60=T1+40=T;=20N

14 (d)
(my -my)g (my -mq)g
=— " and a=———

(my + my) my

1
ay mq aq

— =7 N = mp ﬁ -

Hence = ~5=(1+ o2 o < 1

a;

2Zmim,g
As T, =t my) and T, =m,g

2m1 2

Hence 7 )
—_——_ - = i
ence r, (my +m3) O ™y,

% will depend upon the values of m; and my N = 2T, N, = 2T,

T
So the relation of N1/N, will, be same as T—:

15 (a)
In this case, spring force is zero initially. FBD of A and B are shown below
m 2m
mg 2 mg

44=8& ap=g

Tension in the string and spring will be zero just after release
16 (a)

Making FBD of block with respect to disc
Let A be the acceleration of block with respect to disc
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17

18

19

20

N,y ma sin@

e

ma cosf

..............

e ,
)
N mg
Ni=mg

N, =masinf

macos6 _uN, _ uN
A= B domys?

m

(b)

Acceleration of cylinder down the plane is

1\ /1
a = (g sin30°)(sin 30°) = 10(5)(5) =25ms!

Timetakent=\/§= IZX5=25
a 2.5

()

Spring balance reads the tension in the string connected to its hook side. As the spring
balance is light, the tension in the string on its either side is same. Now the only thing
that remains to be found is the tension in the string which could be found easily by

using Newton’s second law

(d)

The minimum value of F required to be applied on the blocks to move is 0.2 X (2 + 4)

X 10 =12 N. since the applied force is less than the minimum value of force required to

move the blocks together, the blocks will remain stationary

(d)
dp dm

Force acting on plate, F = —- = U(E)

Mass of water reaching the plate per sec = Z—T
%

=Avp = A(v1 + vp)p = 5, Wit v2p

(v =wv; + v, = velocity of water coming out of jet w.r.t. plate)

%
A = Area of cross section of jet = o
2

dm V Vv
wF=—v=—@W +v)px w1 +v2) =p|—
(%] U2

dt (v1 + 172)2
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ANSWER-KEY

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