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Dynamics-Connected Bodies

1. Atwood’s machine

a) For body A, mg-T =ma
For body B, T-mg=ma
[0 Acceleration and tension of the system respegtivel are
a=M And T-_2Mmg
(m +m,) (m+m,) 3

) oy, =(ME"M)_(m=-mja_(m-m) (m-m)

(m+m) — (m+m,) (m+m,)(m+m,)

2
Da:(ml-mzj g
m, +m,

c) The reaction at the pulley, R = 2Tg=_4Mmg_
(m +m,)

2. If the mass of the pulley is also taken intosideration, then
For body A, mg-T,=ma | --=(1)
For body B, T,-mg=ma_ --(2)

For the pulleyr,-)rR=1a, Where R is the radius of thgTEf

pulley.

1. a
T,-T,)R=-MR*Z
(LT R=5 MR

T-T, :%Ma - (3)
From'equations (1), (2) and (3)

M
nEl:ZnE+2:|g

M
- ml[Zmﬁ}g
a= M-m)o o, 7 27 and

m M M
(ml+mz+2] m+m,+= m+m,+

3. One object having horizontal motion and othavihg

vertical motion: - -
a) Forthe bodyatA, mg-T=ma X ‘ %IT
A4
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For the body at B, T=ma
Da=, 29 and T =49
(m +m,) (m +m,)

Thrust on the pulley is/2T

b) If the coefficient of friction between table anettimass isy' then
For the body at A, mg-T=ma
For the body at B, T-gmg-=ma

go(m-pm)g L mmy(l+)g

(m+m,) (m+m)
L€ T
4. For the body at A, mg-T,=ma ), :fm_._o r
For the body at A, T,-mg=m,a e A *
For the body at C, T,-T,=Ma e mg
e B

r=mlEmeMlg g Jmf2meM]g
m+m, + M M+ m, + M

5. Two masses mand m connected by a string pass over a pulley.isnsuspended and

myslides up over a frictionless inclined plane oflarty
T-mgSna=ma

mg-T,=ma

Acceleration, a (mp ~my SirE)g
Tty

and

mym,[1+sinB]g

Tension in the string T =4-m,a-

(mg+mjy)
6. mgSna-T=ma
T-mgSng=ma
_ mym,(sin a + sin B)g T T
Tension (T) = L my = mo

m1+m2
o B
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_g(msina—m,sinp)

m+m,

Acceleration (a)

Force on the pulleyF = ﬁCos(go_ej

7. The acceleration in the following case

) il S

b) T= pulling force F = 2mg

T—-mg=ma’
mg = ma’
a=g
8. Consider the following system

- 2M - M
a)az(ujg:( jgzg
m +m, 2M +M 3

b) Tension in the string AB is
T-Mg=Ma

T=Mg+Ma=%

c) Tension in the string BC.is
Mg — T, = Ma
T, = Mg — Ma

Or Ty= 2Mg
3

9. Two weights wand w are suspended as shown. When the pulley is
pulled up with an acceleration g, the tension egtring is

__2mm,
T=r"—""25(g+g
(ml+mz)( )
OrT = 4mm,g _ aw,w,
(m+m)  (w+w,)
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10. Bodies in contact:

a. Consider two bodies m and M which are in contadtglaced on a horizontal smooth

surface. Let a force f is applied on the systershasvn. Let R be the contact force
between the two bodies

=] = ] =R 2

f
M +m

l)a=

2) f -R=MaandR=ma

1) a= f
M+m

2) f-R=ma “and R=Ma

11. A uniform rope.of length L is placed on a horantal smooth

T
surface and pulled with a CI-Ti= ?r-l [ l=F force F at one of its endlet m

be the mass per unit length of the rope. The tensithe rope at a distance | force the end
where force is applied is given by

F
a) a=—
mL

b)T:(LT_ljF

12. A block of mass M is pulled by a rope of masdyna force P on a smooth horizontal
plane.
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a) Acceleration of the block a=P—
M+m

b) Force exerted by the rope on the block

__Mp
- (M+m)

13. Consider the following system

7 i

e B #2, i [N
For the 1st body, F-T,=ma
For the second body, T,-T,=ma

For the third body, ,=m3;a

[0 Acceleration of the system

a=— F  and po(mrm)F
m +m,+m, m +m, £ m,
TZ:rn?'—F
(m +m,+m,)

If the force (F) acts om,, then

T2 :—(ml+mz) F AndT — mF
(m+m+m) ¢ 2 {m+m,+m,)
14. Masses m m,, Mg are inter connected by light string and are puileth a string with

tension E on a'smooth table.

T T2 T3
my mp ms

a) Acceleration of the system

- Ts
(Mg +my +m3)

b) Tension in the string

m;T3
my +my, +mg

T]_:rn]_a:

www.sakshieducation.com



vyTww.sakshieducation.com
2]'3

(my +m

T2 :(m1+m2)a:m

Ts= (M +m+m)a
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