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Newton’s First Law of Motion

[t states that a body continues to be 1n state of rest or of uniform velocity until and unless
an external unbalanced force 1s acted on the body.
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| Marking / identification of forces acting on a body ) ~ Normal Force
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Normal Force




Marking / identification of forces acting on a body

Tension

57_ \ Force due to a thread, string, wire, rope etc.
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Marking / identification of forces acting on a body

Tension

l Ideal Massless thread has same tension throughout.
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Find Normal force acting on block
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Find Normal force acting on both blocks Given all are stationary




Find Normal force acting b/w sphere and surface




Find Normal force acting b/w spheres




Two blocks of mass 4kg and 6kg are attached in a vertical plane with the help of ideal strings.
Find the tension at points (i) A and (ii) B
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A uniform sphere of weight w and radius 3m 1s being held by a string of length S5m attached
to a frictionless wall as shown 1n the figure. The tension in the string will be:

A. Sw/4

B. 15w/4 .

C. 15w/16 Twsr =9 +
S

D. None of the above

3
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find tension in each thread:




( Newton’s Second Law of Motion )

The rate of change of linear momentum of a body 1s directly proportional to the external force
applied on the body and this change takes place always 1n the direction of the applied force.
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Figure shows a man of mass 50 kg standing on a light weighing machine kept in a box
of mass 30 kg. The box is hanging from a pulley fixed to the ceiling through a light
rope, the other end of which is held by the man himself. If the man manages to keep
the box at rest, the weight shown by the machine is




[t is observed, a CAR of mass m, moves with a velocity V=2t as shown. Find the force
applied by boy to do so (where, t represents time).

B.3m
C.4m
D. 8m
F = mdv
v




A truck of mass ‘m’ is going with constant velocity v. Due to rain, water is getting
collected at rate r kg/s in the trolley. Find Force applied on the trolley.

——

A. 2vr

C.1/2vr
D. 3vr




A machine gun fires a bullet of mass 40 g with a velociThe man holding it can exert a

maximum force of144 Noon the gun. How many bullets can he fire per second at the most?

A.One _ ?Jr o

B. Four Eme_ bule \ J"b;—”r*_'__'*-n'“
C. Two C i |
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A machine gun is mounted on a 2000 kg car on a horizontal frictionless surface. At some
instant the gun fires bullets of masswith a velocity 6f 500 m/sec with respect to

the car. The number of bullets fired per second is 10. The average thrust on the system is

—

A. 550 N
B.50 N.—

C. 250N
D.150N




A block of metal wei hi resting on a frictionless plane. It is struck by a jet releasing
water at a rate (.@ and at a speed of 5 m/s. The initial acceleration of the block will be :
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B.5 m/52 ‘.a.\_-_. ey o
C.10 m/s? 7 2
D.5 m/s?







| Collision with wall
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I Collision with wall










Three blocks A, B and C, of masses 4 kg, 2 kg and 1 kg respectively, are in contact on a
frictionless surface, as shown. If a force of 14 N 1s applied on the 4 kg block, then the contact

force between A and B 1s
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Find acceleration of blocks, also find tension in string (1) &(2)

2 1
3kg -l {dkg -2 {5ke F = 120N

‘W"

a= 10 m/s?
T=70N
T,=30N




Find acceleration of blocks, also find tension in string (1) &(2)

30N 1 Kg 3 Kg - 6Kg

I’

a= 10 m/s?
T=70 N
T,=30N




Find the acceleration of each block and tension in the strings.

150N



ﬁnd tension in each thread:

2SN
smooth = -
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Breaking Tension of string = 350N. Find the maximum acceleration of boy without
breaking the string. (mass of boy @

A.10 m/s?
m —~ B PSS SIS S SIS
C.17.5 m/s? et = Mo

D. None of these

S

T-mg = wma

= 200Q_ fhﬁ‘




A monkey of mass 20 kg. is holding a vertical rope. The rope will not break when a mass

[s suspended from it but will break if the mass exceeds 25 kg. What is the
maximum agceleration it which the monkey can climb up along the rope ?

& ° CASSSS IS IS YIS SIS 7
A.5 m/s? EQ[L o «Z SON
B. 10 m/s? _
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Breaking Tension of string = 150N. Find the maximum acceleration of boy without
breaking the string. (mass of boy = 20 kg )

A. 2.5 m/s? [downward]

B. 2.5 m/Sz [upward] PSS SIS S SIS
C.7.5m/s?

D. Boy can't cliinlulp/-




A block of mass 25 kg is raised by a 50 kg man in two different ways as
shown in Fig. 5.19. What is the action on the floor by the man in the two

cases ? If the floor yields to a normal force of 700 N, which mode should the
man adopt to lift the block without the floor yielding ?




A monkey of mass 40 kg climbs on a rope (Fig. 5.20) which can stand a maximum
tension of 600 N. In which of the following cases will the rope break: the monkey
(a) climbs up with an acceleration of 6 m s

(b)climbs down with an acceleration of 4 m s
(c) climbs up with a uniform speed of 5 m s!
(d)falls down the rope nearly freely under gravity?
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Find Acceleration and the tension in the string connecting the masses 7/////(/%







Acceleration of the 1 kg mass and the tension in the string connecting A and B is

W////(/%
A. g/4 downwards, 8g/7

B. g/4 upwards, g/7 T
C. g/2 upwards, g </; -2)% : 0-
’ 5
v9@7 downwards, 6g/7 0 = = > . T\
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find Tension and acceleration of the block
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Three masses of 1 kg, 6 kg and 3 kg are connected to each other with threads and are placed
on table as shown in figure. What is the acceleration with which the system is moving ?

A. Zero
B. 1 ~2

ms (351 — lg)
C. 3ms™ A =

D Tmso) (ret3)







Two blocks, each having mass M, rest on frictionless surface as shown in figure. If the pulleys
are light and frictionless, and M on the incline is allowed to move down, then the tension in

the string will be :

A. %3 Mg sin©

B. 3/2 Mg sin® 6
=

C. 2 Mgsin® C

D. 12 Mg sin0

VTP P S T P T P T T P P P P P i i iy rryryrrs




The pulleys and strings shown in the figure are smooth and of negligible mass. For the
system to remain in equilibrium, the angle 0 should be

V//////////(///////////////////////////////////(////////////ﬁ
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A string of negligible mass going over a clamped pulley of mass m supports a block of
mass M as shown in the figure. The force on the pulley by the clamp is given by
‘]EE- (2001, 2M) \
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Find acceleration of 5kg block and tension in each string

A
WWAWW///&




Find acceleration of each block and also tension in each string
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Two bodies of mass 4 kg and 6 kg are tied to the ends of a massless string. The string passes over
a pulley which 1s frictionless (see figure). The acceleration of the system 1n terms of acceleration
due to gravity (g) 1s :
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Three blocks A, B and C are pulled on a horizontal smooth surface by a force of 80 N as shown in figure

A
The tensions T; and T3 in the string are respectively @ K ED @X 8) 0.

10

© 60N, 80N

F = 80N

© 80N, 100N

© s8N, 96N



Two masses M, and M, are accelerated uniformly on a
frictionless surface. The ratio of the tensions T,/T, 1s

T, T, i
n- ] - ae MT:M). =) L_—E" = Q"u’r%)a]
M M
(@) L (b) :
M, +M, M, + M, My T @[T. = M,;]
(c) (d) M2
M, M, +M,

%V\(?__J _—T'— _ Mlh

T (M.‘I'Ma\q\




A block of mass m 1s pulled by a uniform chain of mass m
tied to 1t by applying a force F at the other end of the chain.
The tension at a point which is at a distance of quarter of the

length of the chain from the free end, will be ra _ = \
1/4 . i
m S Sm—
-.o.o.o.o.o.o.o. F - 3m /Ay
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. Two masses of 8 kg and 4 kg are connected by a string as shown
In figure over a frictionless pulley. The acceleration of the
system 1s




Three weights are hanging over a smooth fixed pulley as shown in the figure. What is the tension in the
string connecting weights B and C?

.
AN
(A) g (B) g/9 (C) 8g/9 10g/9 114 =




In the given arrangement, n number of equal
masses are connected by strings of negligible

masses. The tension in the string connected to

n'® mass is -
n 4 3 2 1
m [ m [ m ]~ m}~{ m |75
B) B8
nmM
(D) mng [A]




Two monkeys of masses 10 kg and 8 kg are moving along a vertical light rope, the former climbing up with
an acceleration of 2m/s? while the latter coming down with a uniform velocity of 2 m/s. Find the tension iIn

the rope at the fixed support.
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26. In the diagram shown, the normal reaction force

between 2 kg and 1 kg is (Consider the surface,
to be smooth): Given g = 10 ms™

,\q;\ 6o

(2) 39 N
(3)6 N (4) 10 N
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Find acceleration & tension




Consider the system as shown in the figure. The pulley and the string are light and all
the surfaces are frictionless. The tension in the string (g = 10 m/s?).

A.5N
B.ON
C.1N wWall
77
D.2N %
/-o
// kg

N

W,M/
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As shown this rod’s lower end A is pulled towards right with a constant velocity v. Find the
velocity of the other end B downward when rod makes an angle 6 with the horizontal.

A.v tanf

By cord

C. v cos6

D. None of these
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If block B moves downward with acceleration 3m/s?, find acceleration of block A.

A.2 m/s?

B. 4 m/s?
p*f//
L6 m/s?
D. 8 m/s?
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8 m/s

SIS VI SIS IS SIS 7777 SIS




T2/ 2£z<A In the system shown in figure find the speed of block A ?

A.4m/s
B.8m/s
D.32m/s




7/////////////////{//////////////////{/////////////////////% Two block Bt lomns,

I 4 m/s T ‘8

-
e O



If string 1s pulled with acceleration of 2 m/s® then acceleration of block 1s. J[AIIMS 2017])

(1)4d m §° (4) 8 m's:
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The boxes of masse 2 kg and 8 kg are connected by a massless string passing over smooth pulleys.
Calculate the time taken by box of mass 8 kg to strike the ground starting from rest.
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& A

All surfaces shown in figure are assumed to be frictionless and the pulleys and the string are light. The acceleration of the block
ofmass 2kgis:
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In the system shown, the block A moves towards left at acceleration of 3 m/s?.Find
acceleration of rod B which is constrained to move vertically over the wedge.

A.V3 m/s?

B. 3 m/s?

C.1/v3 m/s?

D.1 m/s?

TSI I TSI TSI TSI TSI T ITITSITIII T TSI S I ITI TSI T TSI TSI S




Consider the situation shown in figure. Both the pulleys and the string are light and all the
surfaces are frictionless. (a) Find the acceleration of the mass M. (b) Find the tension in the
string. (c) Calculate the force exerted by the clamp on the pulley A in the figure

n:_‘1L r
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A 50kg person stands on a 25kg platform. He pulls on the rope via frictionless pulleys as shown 1n
the figure. The platform moves upwards at a steady rate 1f the force with which the person pulls
the rope 1s ?

A.500 N

B.250 NV~

C.125 N
D. None of these




In the figure, at the free end of the light string, a force F 1s applied to keep the suspended mass of 18 kg at rest.
Then the force exerted by the ceiling on the system (assume that the string segments are vertical and the pulleys
are light and smooth) is: (g = 10 m/s?)

%////////W/W%

A. 60 N

B. 120 N
C. 180N
D. 240 N




The masses of the block are m,; = 20 kg and m, = 30 kg. The acceleration of masses m, and
m, will be if F = 180 N is applied according to figure.

S

e

)
= 9m/s ,a_, = 9m/s

I,

)
C am, — m, UTE

D  None of these



In the shown mass pulley system, 77777777z2zzz227z22772277%
pulleys and string are massless. The

one end of the string is pulled by the
force F = 3mg. The acceleration of @

the block will be

A. 3g
B. 5g/2
C. 4G
P 5g

F=3mg

e . ol !
o — - =




In the shown mass pulley system, pulleys and string W
are massless. Find acceleration of each block - o




Block of mass m, will remain at rest if : W

m, m,
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Find acceleration and Tension in string




A box of mass m is placed on a wedge of mass ‘M’ on a smooth surface. How much force F is required
to be applied on wedge M so that during motion mass m remains at rest relative to wedge.

A. (M + m)g cosf
B. (M + m)g sinf
C.(M + m)g tanf
D. None of these




A box of mass m is placed on a wedge of mass ‘M’ on a smooth surface. How much force F is required
to be applied on wedge M so that during motion mass m remains at rest relative to wedge.

F = N o
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= loxlo¥ |

= |oon 0=4ge




How much force F is required to be applied on wedge so that there is no slipping
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In the system shown in the figure, the friction and mass of rope is negligible then
acceleration of the block of mass 2m is:




Spring Force

_gx*-
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The tension 1n the spring 1s




Find the acceleration of 3 kg mass when acceleration of 2kg mass is 2Zms—4 as shown in fig.
(A)3 ms
10 N

(B)_Z ms=2 3kg 2kg

(C) 0.5 ms2
| \) 07—- OL lm/g
2Ny T2 Kn
(D) zero Bl g Q_H\—em
KH = 20,
|- = Zh,
EN 5 —= 2a,
—> 1 ) 10 - 2a, = KN
|} ’ ~
i
=t - CQM/Q = % (0-Y = Kn
q:lM/&L \l'l/ ~ — .
= [
H = Kx_
- i




Find the acceleration of 20kg block if acceleration of 10kgis 12m/s? and if k = 50N/m

200 N ANA AN
A A’




Find elongation in spring if spring constant k= 40N/m 72244422
The system is in equilibrium




For the arrangement shown 1n the figure. The extension in the
spring, for which the block remains at rest is (g = 10 m/s?)

K =10" N/M
(n _ oo
=
A = 290
K_




The system is in equilibrium

Find elongation in spring if spring constant k= 40N/m WM




Find acceleration of both blocks just after string is cut. :

K of spring is 50 N/m

/ 77 Kn=150
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Two blocks A and B of masses

3m and m respectively are
connected by a massless
and inextensible string. The
whole system is suspended
by a massless spring as shown
in figure. The magnitudes

of acceleration of A and B
immediately after the string

is cut, are respectively

(a>@ (b) g8

g
(c) %% X /(d) &

(NEET 2017)




Combination of spring

Sexier Combinahom

VL
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Combination of spring

Yorallel Combinabov
'1) Cxi‘emim/éom))%im I/S Sorn CX, — A, = ')L)
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K Cutting of spring in pieces
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If a spring of constant k=20N/m is cutin 5 pieces and then joined as shown. Find Kk,
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4 identical springs are connected as shown each spring has a spring constant of 50 N/m.
Find the net extension of the spring system on attaching a 25 kg mass

iz

A.5m

B.25m _ _ _ At %

D.10m




Find elongation in spring if spring constant k= 40N /m 7
The system is in equilibrium




Find elongation in spring if spring constant k= 40N/m
The system is in equilibrium

4




4

Find acceleration of both block and elongation in spring if
spring constant K= 40N/m




Find acceleration elongation in spring if spring constant k= 250 N/m Wf///

"




Zzz4

A mass M is suspended as shown in figure. The system is in equilibrium.
Assume pulleys to be massless. k is the force constant of the spring.
The extension produced in the spring is given by

A/aMg/k
B. Mg/k

C. 2Mg/k
D. 3Mg/k |




The system is in equilibrium. Pulleys are massless. K is the force constant <

of the spring. Find the net tension force acting on the lower support.

A. Mg
B. 2Mg

C.3Mg /
D. 4Mg




Zzz4

A mass M is suspended as shown in figure. The system is in equilibrium.
k is the force constant of the spring. The extension produced
in the spring is given by

A. 4Mg/k
B.7Mg/k
C. 5Mg/k

D. 3Mg/k




The system is in equilibrium. K is the force constant
of the spring. Find the net tension force acting on the lower support.

A. Mg

B. 2Mg
C. 3Mg
D 4Mg
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