PHYSICS

Q.1 A block 'B' is just fitting between two plane
inclined at an angle '0". The combination of
plane is inclined at angle 'a" with horizontal.
If coefficient of friction between block and
the plane 'u' is insufficient to stop slipping,
then acceleration of block is -

(A) g{sin a — p cos a}

®) g{sm“_“ sifw(()es72)}

(C) g {sin o — 2 pcos a cos 6/2}
(D) g {sin a.— p cos a. sin (6/2)}

(B]

Sol. Force diagram of block for the view shown

mg cos a

= Mg eosa
“25in(0/2)
.. Netfriction up the plane =2 uN
cosa
sin(0/2)
. a=g

= umg

sina, — cosa
Hsin(E)/2)

Q.2 Three blocks are arranged as shown in which
ABCD is a horizontal plane. Strings are
massless and both pulley stands vertical while
the strings connecting blocks m; and m; are

also vertical and are perpendicular to faces
AB and BC which are mutually perpendicular
to each other. If my and m; are 3 kg and 4 kg
respectively. Coefficient of friction between
the block mz = 10 kg and surface is p = 0.6
then, frictional force on ms is -

A

(A) 30 N (B) 40 N
(C) 50.N (D) 60
N

[C]

Sol4_L.Nét force on ms = +/(30)2 +(40)2 =50 N

and limiting friction on ms = umsg = 60N
.. System remain in equilibrium and friction
onmsz=50N

Q.3 The block of mass m is placed on a rough
horizontal floor and it is pulled by an ideal
string by a constant force F as shown. As the
block moves towards right on the floor, then
the frictional force on block -

(A) remains constant
(B) increases

(C) decreases

(D) can not be

calculated

[C]

Sol. As the block moves towards right normal
reaction on it decreases therefore frictional
force on it decreases

Q4 A block A is placed over a long rough plank
B of same mass as shown in figure. The plank

is placed over a smooth horizontal surface. At



Sol.

time t = 0, block A is given a velocity vo in
horizontal direction. Let vi and vz be the
velocities of A and B at time t. Then choose

the correct graph between viorvoand t:

_A —» V)

A V1 0rvy

4!

(B)

Vo

A V10rvp

©

\/)

A V1 0IrVy

\4!
® |,

Frietionforce between A and B (= umg) will
accelerate B and retard A till slipping is

stopped between the two and since mass of

both are equal.

acceleration of B = retardation of A = g
SVi=Vvo— gt and

—

—

[B]

Hence, the correct graph is (B). After

slipping is ceased the common velocity of

both will become V—2° which can be

Q.5

Sol.

Q.6

Sol.

obtained from conservation of linear
momentum also.

Block A is placed over the block B as shown
in figure. Wedge is smooth and fixed. Force
of friction on block A is :

(A) towards right (B) towards left
(C) zero (D) always kinetic

[B]
Block A moeves inhorizontal direction only
due to friction

A parabolic bowl with its bottom at origin has
the shape y = x%/20. Here x and y are in
metres. The maximum height at which a
small mass m can be placed on the bowl
without slipping (coefficient of static friction
is0.5)is:

AY (Vertical)

X(Horizontal) -
(A)2.5m (B)1.25m
(C)1.0m (D)4.0m

[B]
dy_x
dx 10
YA

XV

X .
ortan 6 = — R
0 (1)



Q.7

Sol.

Equilibrium of mass in horizontal direction
gives the equation,
MN cos 6 = N sin 6

ortane:p:% ... (i)

From Egs. (i) and (ii)
x _1

— == or Xx=5m
10 2

2
y=22225_ 195
20 20
A sphere is rotating between two rough
inclined walls as shown in figure (a).
Coefficient of friction between each wall and

the sphere is 1/3. If f1 and f2 be the friction

forces at P and Q. Then :—1 is—
2

Q
P
A 300
Fig. (a)
(A) %u @) %u
(C)%+\/§ D)1+243

[A]
Let_p ‘e the friction coefficient between
sphereand each wall. Free body diagram of
sphere is

f,=uN, Q

Q'8

Sol.

Fig.
Net force on the sphere in horizontal direction
is zero.

. N1 cos 60° + p N2 cos 60° = N2 cos 30° +
Ny cos 30°

or N1 + pN> :\/§(N2 + UNy)
or Ny (13 ) =Nz (V3 p)
Ny _V3-p
"N, 1-43p

Substituting p :% weget,

1
N PR
2 1_@ 3-43 J3
3
Now f—l-MNl-1+i

Three blocks A, B and C of equal mass m are
placed one over the other on a smooth
horizontal ground as shown in figure.
Coefficient of friction between any two
blocks of A, B and C is %. The maximum
value of mass of block D so that the blocks
A, B and C move without slipping over each
other is —

(A)6m (B)5m
(©)3m (D)4 m
[C]

Blocks A and C both move due to friction.
But less friction is available to A as compared
to C because normal reaction between A and
B is less. Maximum friction between A and
B can be:

1
fmax = L Mag = (Ej mg



Q.9

Sol.

Q.10

Sol.

.. Maximum acceleration of A can be:
frrex _9

dmax = ——— =

m 2

mpg

further amax = —————
3m+mp

or 3-_Mo9

or mp =3m
2 3m+mp

A wedge of mass 2 m and a cube of mass m
are shown in figure. Between cube and
wedge, there is no friction. The minimum
coefficient of friction between wedge and
ground so that wedge does not move is —

<D

/0)
(A) 0.10 (B) 0.20
(C) 0.25 (D) 0.50
[B]

Net horizontal force on wedge

Fu=mgcos 6sin 6

Net normal reaction from the ground =2 'mg
+mg cos? 0

o UN = Fy

=u=0.20

In the figure, ma = 2 kg and mg = 4 kg. For

what minimum‘value of F, A starts slipping
over B : (g= 10 m/s?) —

= pl =0.2
—_ B

M2 = 0.4
(AY24 N (B) 36 N
(C) 12N (D) 20 N
[B]

Maximum frictional force between A and B
could be
f1 = g1 mag = (0.2)(2)(10) N

f1 =4 N

—>a=2m/s?
.

| B |
24N

Hence, maximum common acceleration till
both the blocks move with same acceleration
is

f_l 4

=—=2m/s?
Ma

a=

Now, taking (A + B) as the system:

(From weight = upthrust)

(f2)max = Ha(mMa + mp)g's 24 N

F-24=(ma+mg)a=6%2=12
F=36N

Q.11 Two masses A,and B of 10 kg and 5 kg

Sol.

Q.12

respectively;—are connected with a string
passing-over a frictionless pulley fixed at the
corner of a table as shown in figure. The
coefficient of friction of A with the table is 0.2.
The minimum mass of C that may be placed
on A to prevent it from moving is —

[c]

A

(A)15kg (B)S5kg (C)10kg (D)O0kg
[A]

59 =10.2(10 + m)g = m=15kg

A uniform rod of length ‘¢’ and mass ‘M’ has
been placed on rough horizontal surface as
shown in figure. The rod is pulled by
applying a

coefficient between surface and rod is ‘W’

horizontal force. Friction

given by :

Heat generated as rod moves by a distance ‘L’

is-



Sol.

Q.13

Sol.

00 (L.0)
2
() M (B) nMgL?
() HMIL (o) EMIL
3 6
[A]

Heat generated = — (Work done by friction)

L 2
_ L-x _ Mgl
Wi = ?'; H(_L .I\/Ijg Rl —

Two identical blocks are kept on rough
inclined plane (n = 0.5). The blocks are
connected with light string. If mg < F < 2mg,
then -

F

n=0.5
3r7°
(A) Friction force on block ‘A™is.in upward
direction
(B) Friction force on block'B may be either
in upward direction” or downward
direction
(C) Friction on hlock ‘A’ depends upon force
p
(D) Friction force on block ‘B’ may be zero

(B]

Figure shows forces acting along the string

=f=F- 8mg
5

LIfFE< % = f:—ve = Friction force on
block ‘B’ is in upward direction.

F> 81593 f: +ve = friction force on block
‘B’ is in downward direction.

Q.14 A chain of mass ‘M’ and length “L’ isjput on
a rough horizontal surface<and is pulled by
constant horizontal force ‘F’jds shown in
figure. Velocity of “chain as it turns
completely: (Coefficient of friction = p)

OO IEESS5SD

F
1
mﬂ{&—m}y ®)
(2 jﬁ
M )2
k12
© 42w’ ©

E

[C]

Sol.

X

Let point of application of force have moved
by distance 'dx'.
.. Work done by friction



Q.15

Sol.

Q.16

2L
M
W:I— M xlgd
f H(L X)g X
= Ws=- Mg/

W = 2F¢
~Whet = 2FL — pMgL

- % Mv2 = 2FL — uMgL

1
=>Vs= {Z(%— pgjL}z
Two blocks A and B of mass 2 kg and 4 kg
are placed one over the other. A horizontal
force
F = 2t, which varies with time is applied on
the upper block. If coefficient of friction
between blocks A and B is 0.5 and horizontal
surface is smooth. Then assuming t is in
seconds, the total time upto which both

blocks will move together without slipping
over each other is -

[ A |—F=2

e IIBI".J"_J"IIJ'
(A) 5sec (B) 7.5 sec
(C) 10 sec (D) 125
sec [B]

If common maximum aceeleration is a
then,
(ma + mg)a =(f

(2 + 4)a=2t
3a=t ... (D

For block'B

framg¥xa

0.5%x2x10=14a

a=2.5 m/s?
From equation (1)
t="7.5 sec

The block of mass m is placed on a rough
horizontal floor and it is pulled by an ideal
string as shown by a constant force F. As the
block moves towards right the frictional
force on block-

Sol.

Q.17

Sol.

Q.18

Sol.

(A) remains constant (B) increases
(C) decreases (D) cannot be
said

[C]
As block moves right normal reaction
decreases

A L shaped rod whose one end is horizontal
and other is vertical #is rotating about a
vertical axis as shownh with angular speed .
The sleeve has,_mass” m and friction
coefficient between rod and sleeve is p. The
minimum angular speed o for which sleeve
cannot slip onvrod —

o
m
M sleeve
14
_ |9 _ (Mg
A o= | B) o=,
(A) © ", (B)w 7
o=~ © o =¥
ug g
[A]
N = m/w? and fL = mg
Soumle’=mg = o= g
we

If the lower block is held fixed and force is
applied to P, minimum horizontal force
required to slide P on Q is 12 N. Now if Q is
free to move on frictionless surface and force
is applied to Q, then the minimum force F
required to slide P on Q is —

P

4 kg

(A) 12 N (B) 18N

(C)27N (D) 36N
[C]

12=p4g =pnu=03

apmax Possible = pg = 3 m/s?



Q.19

Sol.

Q.20

Sol.

Q.21

Sol.

Q.22

F=(5+4)x3=27N

The force of kinetic friction does not depend
on—
(A) the relative velocity of the two surfaces

in contact.

(B) nature of the surfaces in contact.

(C) normal reaction on the moving body

(D) all of the above [A]

uk depends upon nature of contact surfaces
only

On a rough horizontal surface, a body of
mass 2 kg is given a velocity of 10 m/s. If the
coefficient of friction is 0.2 and g = 10 ms2,
the body will stop after covering a distance
of —

(A) 10 m
(C)50m

(B) 25 m
(D) 250 m

[B]
u=10,v=0,a=-pg
Now v2 = u? + 2as

A blocks of mass 5.2 kg is placed on a rough
plane inclined at an angle o to the horizontal
where

sin a =0.6. The coefficient of friction
between the block and the plane%is,0.4. The
block is just prevented from'sliding down the
plane by a horizontal force R. Then the value
Pis—
(A) 14 N
(C)13N

(B) 15N
(D) 18 N

[A]
Mg sin =P cos'a + pu [Mg cos a + P sin o]

The block-A and B are arranged as shown in
the~figure. The pulley is frictionless. The
mass of A is 10 kg. The coefficient of friction
of A with the horizontal surface is 0.20. The
minimum mass of B to start the motion will
be —

Sol.

(A) 2 kg
(C) 5 kg

(B) 0.2 kg
(D) 10 kg

[A]
UMag = Msg = Mg = pMA =.2x 10=2kg

Q.23 A body of mass m is hauled up the hill with

Sol.

Q.24

Sol.

constant speed v by a force such that the force
at each point is directed along the tangent to
the path. The length of base of hilltis L and
its height is h. The coefficient ‘of friction
between the body and path is\y. Then which
of the following statemient is incorrect when
body moves from bottomyto top -

L
(A) work done by gravity is —mgh
(B) work done by friction is — umgL
(C) work done by gravity is path independen
(D) None of the above

[B]

Conceptual

A bead of mass m is located on a parabolic
wire with its axis vertical and vertex directed
towards downward as in figure and whose
equation is
x% = ay. If the coefficient of friction is , the
highest distance above the x-axis at which the
particle will be in equilibrium is -

(A) pa (B) wa

(©) 4H'a (0) Sha

[C]
For the sliding not to occur when tan 6 <

tan@:ﬂ:z_xzz_\/ﬁzz\/g
X a a

d a

2
2\/z suorysﬁ
a 4



Q.25

A particle of mass m is released from point

yA

»X

A on smooth fixed 0
circular track as shown. If the particle is
released from rest at t = 0, then variation of
N with (6) angular

displacement from initial position is -

normal reaction

0
(B) 3mg
0
N
(C)3mg}---
0
(D) 3mgta-=
0

Sol.

Q.26

[A]
M2
N =mgsin 6 + TandVZ:ZQrsine

A L shaped rod whose one rod is horizontal
and other is vertical is rotating about a

Sol.

Q.27

Sol.

vertical axis as shown with angular speed .
The sleeve shown in figure has mass m and
friction coefficient between rod and sleeve is
p. The minimum angular speed o for which
sleeve cannot sleep on rod is -

()

m M sleeve

_/g
(A) o= "
M
C) o= |—
©e 19

N =m{w? therefore f = uN
s pmlw? = mg

B) o= HT?

(D) None of these

[A]

A.uniform chain of length ‘L' has one of its
ends attached to the wall at point 'A’, while

% of the length of chain is lying on table as

shown in figure. The minimum coefficient of
friction between table and chain so that chain
remains in equilibrium -

37°
1 1 3 1
A) = B) = C) — D) =
( )3 ( )4 ( )4 ( )5
(B]
T Te—aooooD—>f
&9
4
F00537°=%Lg



Q.28

Sol.

Q.29

Sol.

Q.30

Sol:

Fsin37°=T=f

_3Mg _
~E

o f uN

(BN

> p2

FN e

A block is resting on a horizontal plate in the
XY plane and co-efficient of friction between
block and the plate is 'u'. The plate begins to
move with velocity u = bt? in X-direction. At
what time will the block starts sliding from
plate -

u

FFFFFFFFF

Wb wbgug o) g
(A) g (B) > © b (D) b

[D]

_ _ kg
mg=m.2bt=>t= =2
pmg b

The coefficient of friction between two
surfaces is 0.2. The angle of friction is -

(A) sin™1(0.2) (B) cos(0.2)

(C) tan"%(0.1) (D) cot(5)

D]
0 = tan~t(p)

A block of mass 1 kg is at rest on a horizontal
table. The coefficient{ of, static friction
between the block and‘the table is 0.5. If g =
10 m s, then the magnitude of the force
acting upwards'\at*an angle of 60° from the
horizontal\that ‘will just start the block

moving s -
(Ay5.N (B)5.36 N
(€) V4.6 N (D) 10N
[B]
N F sin 60°
r
S cos 60°
1 kg
1g
F cos 60° = f (i)

f=pN=p (1 g-Fsin60°) (i)

Q.31

Sol.

Q.32

Sol.

Q.33

Sol.

A block of mass 2 kg rests on a rough inclined
plane making an angle of 30° with the
horizontal. The coefficient of static friction
between the block and the plane is 0.7. The
frictional force on the block is -

(A) 9.8 N (B)0.7x9.8x v3N
(C)9.8x \3N (D) 0.7 x 98 N
[A]

f=pumgcos6=0.7 x 2xg x ? =0.7xgx

J3 Ext. force =mg Sinb =2 x g x % =938
f > Ext. forcet,So particle will at rest

A hody of'mass 2 kg is at rest on a horizontal
table.SFhe coefficient of friction between the
bedy and the table is 0.3. A force of 5 N is
applied on the body. The acceleration of the

body is -
(A)Oms? (B) 25 ms?
(C)5ms3 (D) 7.5ms>
[A]
[ 2kg F>F=5N
p=0.3

frictionf=umg=0.3x2x10=6 N, acce =
0

A car starts from rest to cover a distance X.
The coefficient of friction between the road
and tyres is . The minimum time in which
the car can cover distance X is proportional to

1
(A) u (B) —
m
© Vi (D) ﬁ
[B]
V =u+at v2 = u? + 2as
0=u+ (- ug)t 0=u?+2(-pg)s
u
t= — = 1}2
ug T



Q.34

Sol.

Q.35

Sol.

Q.36

A 2ugs 1

t_
ng :OC\/H

The block A in Figure weighs 100 N. The
coefficient of static friction between the
block and the table is 0.25. The weight of the
block B is maximum for the system to be in
equilibrium. The value of Ty is

t=

T,
AL D s
B
(A) 0.25 N (B) 25 N
(C) 100 N (D) 100.25 N
[B]
A om

<

f
T1=f=025%x100; T:=25N

The coefficient of friction between two
surfaces is p = 0.8. The tension in the string
shown in the figure is -

1 kg

30°

(A) O N
(C) 4N

(B)6 N
(D)8N
[A]
-+ tand < .. Body will not slide and string
will besslack'=T =0

A body-is moving down a long inclined plane
of\ slope 37°. The coefficient of friction
between the body and plane varies as p=
0.3x, where x is the distance travelled down
the plane. The body will have maximum
speed -

(sin37° = (gj and g =10 m/s?)

(A)atx=1.16m
(C) at bottom of plane

(B)atx=2m
(D)atx=25m

Sol.

Q.37

Sol.

Q.38

Sol.

a =

1m/s?

Q.39

[D]
After some time friction becomes
more than mg sind
mgsin®, then body will retard.
Thus speed is maximum
when, total force or acc. is zero.
mgsin® — umgcoso = 0
= pu=tand = 0.3x=23/4
= Xx=2.5m

A piece of ice slides down a,45¢ incline in
twice the time it takes to slide down a
frictionless 45° -ncline. What is the
coefficient of frictien between the ice and
incline ?

(A) 0.25 (B) 0.50
(C)0.75 (D) 0.40
[C]
p=tano (1—%) [discussed in class room]
n

=tan 45 (1—ij =Y
22

A 60 kg body is pushed with just enough
force to start it moving across a floor and the
same force continues to act afterwards. The
coefficient of static friction and sliding
friction are 0.5 and 0.4 respectively. The
acceleration of the body is -

(A) 6 m/s? (B) 4.9 m/s?
(C) 3.92 m/s? (D) 1 m/s?

(D]
Force required to start the F
motion, us=0.5
F = usmg He=04

Once body starts sliding friction becomes

kinetic. 60kg |—>F
Hmg

F-memg _ psmg —pymg
m m

= (us — g =

A suitcase is gently dropped on a conveyor
belt moving at 3 m/s. If the coefficient of
friction between the belt and the suitcase is
0.5, find the displacement of the suitcase

umg coso



relative to conveyor belt before the slipping
between the two is stopped : (g = 10 m/s?)

(A)2.7m (B) 1.8 m
(C)0.9m (D)1.2m
Sol. [C]
Relative to belt, a = % = ng = 5m/s?
>V
umf)D_—o:O:u2—2as:>s:
2 2
ut_ " _
2 2x5 _0om

40
Q Two blocks, 4 kg and 2 kg are sliding down an

incline plane as shown in figure. The
acceleration of 2 kg block is -

p=02
30°

(A) 1.66 m/s? (B) 2.66 m/s?

(C) 3.66 m/s? (D) 4.66 m/s?
Sol. [B]
m1gsind + mygsind — n1m;gcoso — pomzgcoso =(m;

+ mz)a
= a=gsind — (MJ p=0.2

o 0

:glg_(oaxuozxzj 3

X 2= 2 66 m/s?
2 4+2 2

Q.41 A _gramophone record is revolving with an
angular velocity . A coin is placed at a
distance R from the centre of the record. The
static coefficient of friction is p. The coin
will revolve with the record if -

AR>Y ®R=13 only
(O] (O]
©RrR< oRrR<
()] (O]
sol.  [D]

Ma?r < umg = r < ug/w?

Blocks A and B in the figure are connected

Q.42
by a bar of negligible weight. If A=B =170
kg & ua =0.2 and pg = 0.4, where pa and pg
are the coefficients of limiting friction
between blocks and plane, calculate the force
on the bar : (g = 10 m/s?)
(A) 150 N (B) 75N
(C) 200 N (D) 250 N

Sol. [A]
For (A) — mgsin® — T —puamgcoso = ma
(D
For (B) —» T + mgsin6—usmgcost = ma
..(2)
= mgsin® —T—pamgcosd = T
+ mgsin® —usmgcoso

_ mgcoso /
=T= — (He—Ha) f/
a

_ 10 ><102><15/17 04.02) = 15m
150N

Q.43  Two blocks A and B of masses 6 kg and 3 kg
rest on a smooth horizontal surface as shown
in fig. If coefficient of friction between A and
B is 0.4, the maximum horizontal force which
can make them without separation is -

3kg
B
BI;\g .
I1777777777777777777777777777
(A)72N (B) 40 N
(C)36 N (D) 20N
Sol. [C]

F=p(ma+ms) g=04(3+6)x10=36N



Q.44

Sol.

Q.45

Sol.

S=

Q.46

Sol.

A horizontal force of 10 N is necessary to just
hold a block stationary against a wall. The
coefficient of friction between the block and
the wall is 0.2 (fig.). The weight of the block
is -

2
o %
?
(A)2N (B)20N (C)50N (D) 100N
[B]
uN =f
F=10N—| | |
U
Mg

N=10N
f=puN=Mg=20N

A car is moving along a straight horizontal
road with a velocity of 72 km h™L, If us = 0.5,
then the shortest distance in which the car can
be stopped is [Take g = 10 ms2].
(A)4O0m (B)80m (C)100m (D) 120
m

[Al

V2= U2+ 2as = 0= U? + 2(— ug)s

v @
2ug  2x0.5x10°

A mass m is placed on an inclined plane. If
the masss in ‘equilibrium, the maximum
inclination of the plane with the horizontal
would “be (where p is the coefficient of
friction between the mass and surface) -

(B
(B) tan (2)

(D) cos*p

(A) tantp

(C) tan (ﬂj
m

Repose angle = tan*(u) = maximum
inclination of the plane with the horizontal if
the mass is in equilibrium.

(Al

Q.47

Sol.[C]

Q.48

A ring of mass 200 gram is attached to one
end of a light spring of force constant 100
N/m and natural length 10 cm. The ring is
constrained to move on a rough wire in the
shape of quarter ellipse of major axis 24 cm
and minor axis 16 cm with its centre at origin.
The plane of ellipse is vertical and wire is
fixed at points A and B as shown€in figure.
Initially ring is at A with other(end of’Spring
fixed at origin. Ring is given a horizontal
velocity of 10 m/s towards right so that it just
reaches point B, ‘then“select the correct
alternative (s) (g= 10:m/s?)

Y
ALMN v
/rough wire
8cm
0 12cm B " X

(A) Work done by friction is — 10 Joule

(B) AtB energy stored in spring is more than
energy stored at A.

(C) Work done by friction is —10.16 Joule

(D) Work done by spring force is positive

Apply work energy theorem

Wg + Wn + Wg + Ws = AK

Wy, = —%mvz —mg (0.08)

Wfr =— 1016

LY
\
Y
K= —

A block of mass m rests on a rough horizontal
surface with a rope tied to it. The co-efficient
of friction between the surface and the block

is . A monkey of the same mass climbs at



the free end of the rope. The maximum
acceleration with which the monkey can
climb without moving the block is-

ng ng
A ——= g B)——+
) usin®+coso 9 ( )psine—cose g

ng
Cc) ——— D
© tane—pcose+g ©)

w9
tan®+psecO

Sol.[A] L

T-mg=ma ... (D)
T cos 6 = (mg— T sine)
T-__HM
(cosO+pusind)
19

a=—>—
(cosf+pusind)

Q.49  Ablock of mass 2 kgcis placed on the floor.
The coefficient offstaticyfriction is 0.4. If a
force of
2.8 N is appliedfon the block parallel to the
floor, the force of friction between the block
and thedloor (taking g = 10 ms2) is -
(A).2'8N (B)8N
(C)2N (D) zero

sol™) (Al M7 0'4; [2kg |—>2.8N
o

-+ 2.8 N is less than limiting force
... static friction fs = 2.8 N
fL=(0.4)(29) =8N

Q.50 In the arrangement shown, the pulleys are

fixed and ideal, the strings are light, m; > my,

Sol.

and S is a spring balance which is itself
massless. The reading of S (in units of mass)

is -

My M
(A) ms - m, (&%muw)

mym,

2m;m,

(©) (D)
D]
m,

. m; —
Acceleration of system = ——2

g

2m;m,
m; +m,

Tension in string =

reading of spring balance is T.



PHYSICS

Q.1 Two blocks 1 and 2 of mass 2kg and 4kg are between these blocks and floor is u = 0.5. Block
kept over a frictionless inclined surface (angle B is pressed towards left S0 _that spring gets
compressed. Then the initial minimum
of inclination = 30°). Coefficient of friction compression of spring in cm such that block A
between two blocks is p = 0.2. Friction force on leaves contact with t?e wall ‘when system is
released is (g = 10 m/s?)
block 1 is equal to (in Newton) - 2
7
/]
4A =0000— B |
Sol.[3] x = final elongation, Xo% initial compression
then, by conservation,of energy
1 2 1 2
Sol. [0] 3 kxo? = 7 kx“ + fumg (Xo + X)
There is no tendency of relative slipping
between blocks. but to,move the block kx = umg
Q.2 A cylinder of mass 5 kg is kept over a block of
mass 10 kg which is kept on a fixed inclined Q5 Two™blocks of mass 2 kg and 4 kg are
plane. The surface between cylinder and block is connected through a massless inextensible
rough string. Coefficient of friction between 2 kg
= 0.2) while that between block and inclined
(k ] ) whi o ] ! _I block and ground is 0.4 and between 4 kg block
plane is smooth. Friction force acting on cylinder )
is - and ground is 0.6. Two forces F1 = 10 N and F
= 20 N are applied on the block as shown in
figure. Friction force (in N )acting on 4 kg block
minus 10 N is
AN N rr
Sol.[0] There is no tendency of slipping between
cylinder and block. 10 N<— 2 kg 4kgl— 20 N
Sol. [8]
9 For equilibrium,
¢ 10=8+T _.G)
T+f,=20 ...(i)
N P FF I = f,=18N
Two/blocks of mass 2kg each are kept over
fixed frictionless inclined plane as shown. Q6 A car begins to move at time t = 0 and then
Coefficient of friction between blocks is 1 = 0.4 accelerates along a straight track with a velocity
. op .
Eriction force on block 2 is — given by V(t) ; 2t ﬁms hfor Ods tfg 2, wlhere tis
. - ti i A t tion,
Sol.[0] As there is no tendency of slipping between ime in secF)n er the end of acceleration
block. the car continues to move at a constant speed. A
small block initially at rest on the floor of the
Q4 Two blocks A and B, each of mass m = 2kg are car begins to slip at t = 1 s and stops slipping at
connected to the ends of a ideal spring of force _ 3 Th Ffici ¢ . d Kineti
constant k = 1000 Nm™ and this system is t=3s & coefficient of static and kinetic
placed on rough floor. Coefficient of friction
FRICTION



friction between the block and the floor are s

. . 3
and  respectively. Find the value of Hs
Mk
Sol.[4] V=2t ma
a=4t

att =1 sec, slipping occure
ma = usmg

4t = psg

ps=0.4

t = 1— t =3 slipping occur
b/w t=1&t=2sec

dv
4 — @) = —
(4t - Q) ot

v=[ot? ~pat]’ v=2x3- g

=03, Hs 4
My
Q.7 A 40 kg wooden crate is being pushed across a
wooden floor with a force of 160 N. If pw = 0.3,

find the acceleration of the crate. (g = 10 m/s?)

_ 160N-120N
40kg

Sol. [1] a =1m/s?

Q.8 A car with its brakes locked is on a horizontal
plane. It will remain stationary fill the" angle
made by plane with horizontal.is*452. What is
the coefficient of static frigtion_of) rubber tires
on dry concrete?

Sol. [1] p=tan45°

FRICTION



