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10. (a) In  AOB : – cos 60º = 
R OB 2R

OB
  ( where OB is orbital radius)

Here gravitational force will provide the required centripetal force.

60ºR
O

A

B

Earth

30º

Hence 2
2

GMm m(OB)
(OB)

 

3 3

GM GM
(OB) (2R)

    3

GM
8R

 

11. (c) Weight = Buoyant force

        m g oil
V VV g H g g
2 2

    

Hg oil
m

13.6 0.8 14.4 7.2
2 2 2

  
    

oil

Mercury

12. (a) Velocity of efflux of water (v) = 
h2g gh
2

   
 

force on ejected water = Rate of change of
momentum of ejected water.

= (av) (v) =  av2

Torque of these forces about central line
= (av2) 2R.2 = 4av2 R = 4 agh R

  

2R

h/2

13. (b) For the given situation, liquid of density 2  should be behind that of .
From right limb :
PA = Patm + gh

PB = PA + a
2
l

= Patm +  gh + a
2
l

PC = PB + (2) a
2
l

 = Patm +  gh +
3
2

  a l     ........(1)
But from left limb :

PC = Patm + (2) gh ..........(2)
From (1) adn (2) :
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a

A
2

C

Patm +  gh + 
3
2

  a  =  Patm +  2  gh 
3ah
2g

  l

14. (a) Viscous force = mg sin q
VA mgsin
t

   or 2 3Va a g sin
t

   

15. (a)
Weff Weff Weff

when the 
ball is released

when the ball atttains
terminal velocity

when the ball atttains
2/3  of terminal velocityrd

Figure (1) Figure (2) Figure (3)

W  = 6 r veff  f

6 r v f
6 r 2

3
v  =f

2
3

weff

when the ball is just released, the net force on ball is  Weff(= mg – buoyant force)
The terminal velocity ‘vf’ of the ball is attained when net force on the ball is zero.
 Viscous force 6r vf = Weff

When the bal acquires  2
3

 WWeff.

Hence net force is Weff
2
3

 Wefff = 
1
3

 WWeff

 required acceleration is 
a
3



16. (b) Velocity gradient 2

0.52 2
2.5 10






Also,   2

dv 0.5F 2 A 2 0.5
dz 1.25 10   


    = 2.5 × 10–2 kg – sec/m2

F
F

17. (a)
F|

AY
 

l slope of curve
(F / A) Y


 
l l

3

3

(4 2) 10
Y 4000 10

 



l

Given | = 1  m  
3

9 2
3

4000 10Y 2 10 N / m
2 10


  


18. dx

x

T + dt F

dx

T + dtT

Acceleration A = F/m

then
mx F FxT

m
  

l l
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Extension in ‘dx’ element –
Tdx Fxdxd
AY AY

  
l

Total extension 0

Fxdx F
AY 2AY

  
l l

l
19. (a) From continuity equation, velocity at cross-section (1) is more than that at cross-section (2).

Hence ; P1 < P2
Hence (A)

20. (c)

21. (b)

3m 3m


2m h

a

A

Volume equality gives
12 3 h 3 h 4m
2

     

4 a 4tan a g
3 g 3

     

22. (a) As the vessel is falling freely, the pressure at all the points in the liquid is same and equal to the
atmosphere pressure and hence buoyance becomes zero.

23. (d) The point A and C in same horizontal level hence PC – PA = al
(refer to figure in question to idenfity A, B, C)
Now, PB – PC = gh
 PB = (P1 + al) = gh  PB – PA = h g + l a

24. (b) As the weight of wire acts at centre of gravity.
Therefore, only half the length of wire gets extended.

Now  
F (L / 2) Mg(L / 2)Y .
A A

 
 l l


MgL AL gLl
2AY 2AY


  l

2L g
2Y


 l

25. (a)
F / a FY

/ a
 
 

l
l l l

or 2

F 4Y
D



 

l
l  or 2

1
D

 l  or  
2 2

2 1
2

1 2

D n
1D


 


l
l

26. (d) 2

F / a F 1Y or
/ a D

   
 

l l
l l l

(a) 2

100 100
l (b)

400 50
4



(c)
300 33.33

9
 (d) 2

50 200
(1/ 2)



27. (a) Energy density 
1 Stress Strain
2

  

2

4

1 Strain (Stress) 1Stress
2 Y 2Y D

    

Now, 
4

4A B
4

B A

u D
[2] 16

u D
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28. (c) Thermal stress = Yt

In the given problem,
Y  = constant

1 2

2 1

Y 3
Y 2


 


29. (c)
FY
a



l
l

Y, l and a are constants

F



l
l  = constant or Dl  F

Now, l1 – l = T1 and l2 – l = T2

Dividing, 
1 1

2 2

T
T





l l
l l

or  l1T2 – lT2 = l2T1 – lT1 or T(T1 – T2) = l2T1 – l1T2

or
2 1 1 2

1 2 3 1

or =



 

l T T l lTl l
T T T T

30. (b ) T = 
1 2

1 2

2m m 2 1 2 40T g 10N N
m m 1 2 3

 
   

 

If r is the minimum radius, then

Breaking stress 
2

40
30
r




 or 6
2

40 4010
3 3 r

 
 

or 2
6 3

1 1r or r m
10 10

 

or 3
3

1r 10 m 1m
10

  

[CHEMISTRY]
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