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PHYSICS

ASSIGNMENT ON MECHANICS OF SOLIDS & FLUIDS


1. A steel wire of length 4.7 m and cross section 3.0x10-5 m2 stretches by a the same amount as a copper wire of length 3.5 m and cross section 4.0x10-5 m2 under a given load. What is the ratio of the Young's modulus of steel to that of copper?

2. What is the density of ocean water at a depth, where the pressure is 80 atm , given that the density at the surface = 1.03 g/cc ? Compressibility of water = 45. 8x10-11Pa-1. Given 1 atm = 1.013x105 Pa

3. The length of a wire increases by 8 mm, when a weight of 3 kg is hung. If all conditions are the same, what will be the increase in its length when diameter is doubled?

4. Two wires of same length and material but of different radii are suspended from a rigid support. Both carry the same load . Will the stress, strain and extension in them be same or different?

5. Steel is more elastic than rubber. Why?

6. Why is spring made of steel and not of copper?

7. Calculate the elongation of the steel and brass wires in the given figure   (Diameters of each wire = 0.25 cm, Young's modulus of steel is 2.0X1011 Pa and that of brass is 0.91X1011 Pa)



8. Calculate the percentage increase in the length of a wire of diameter 2.5 mm, stretched by a force of 

 
100 kgwt (Young's modulus of the wire is 12.5 X1011 dyne/cm2)

9. A composite wire of diameter 1 cm consisting of copper and steel wires of lengths 2.2 m and 2.0 m respectively. Total extension of the wire, when stretched by a force is 1.2 mm. Calculate the force, given that Young's modulus for copper is 1.1 X1011 Pa and for steel is 2.0 X 1011 Pa

10. A 4 cm cube has its upper face displaced by 0.1 cm by a tangential force of 0.8 dyne. Calculate the shear modulus of the cube.
11. A copper wire 2 m long is used to support a mass of 5 kg. What is the minimum diameter the wire can have if its elastic limit is not to be exceeded? (Elastic limit = 1.5x108 Pa) 

12. Tow wires one of material A and other of material B each 1.5 m long and of diameter 2.0 mm are joined end to end to form composite wire of length 3 m. What force would be applied to the composite wire to produce a total extension of 0.64 mm 

  
(Given: Y of A and B are 2x1011 Pa  &1.2x1011 Pa respectively)

13. A steel wire of diameter 2 mm can withstand a maximum strain of 10-3. Find the maximum load it can hold (Y of steel is 2.0x1011 Pa) 

14. A piece of lead is subjected to a constant pressure of 2 x106 Pa . What will be the density of lead under this pressure? Normal density of lead is 11,400 kg/m3 and its bulk modulus is 0.6x1010 Pa

15. A wire of 100 cm length and 0.064 mm diameter is stretched by 3 mm when loaded with         2 kg wt . Find stress, strain and Young’s modulus of elasticity for the material of the wire. Also determine the work done in joules 

16. The breaking force for a wire is 100 N. What will be the breaking force, when two such wires are connected in parallel?

17. A lift is of mass 1000 kg and its maximum acceleration is 1.2 m/s2 and maximum safe stress is 

1.4 x 1010 N/m2. Find the minimum diameter of the wire.

18.  
A spherical ball contracts in volume by 0.02 % when taken to the bottom of the sea 1 km deep Find the bulk modulus of elasticity of the ball (density of sea water = 103 kg/m3 & g= 9.8 m/s2 

19.  
Calculate the increase in energy of a metal wire of length 20 cm and area of cross section 1 cm2 

when compressed by a force of  5 kg.wt along its length ( Y is 1011 Pa & g= 9.8 m/s2 )

20.  
Derive an expression for potential energy acquired by a wire while stretching it . Also find the 

potential energy per unit volume .

21.  
A drop of water of radius 1 mm is sprayed in to a million tiny drops all of same size . Find the 

mechanical work expended in doing so 72x10-3 N/m

22.  
Calculate the loss energy when 8 drops of water , each of radius 0.5 mm coalesce to form a 

single drop. Given surface tension of water is 72x10-3 N/m

23.  
Find the amount of work done in blowing a soap bubble of radius 2 cm to 5 cm 

(Given that ST of soap is 0.06 N/m)

24.  
What should be he average velocity of water inside a tube of diameter 2.0 cm so that the flow 

is laminar ( viscosity of water is 0.001 Nm-2s)

25.  
Assuming the angle of contact to be zero, calculate the height up to which water will rise in a 

capillary of radius 0.4 mm ( Surface tension of water = 72x10-3 N/m)

26.  
Calculate the depth at which an air bubble of radius 0.4 mm may remain in equilibrium. 

(Surface tension of water = 72x10-3 N/m)

27.  
If the excess pressure inside a soap bubble of radius 1 cm is balanced that due to a column of 

liquid 2 mm high (sp.gravity 0.8), find the surface tension of the soap bubble 

28.  
Differentiate between streamline flow and turbulent flow of a liquid 

29.  
Describe the capillary rise method for the determination of surface tension of a liquid 

30.  
Define terminal velocity. Derive an expression for terminal velocity of a rain drop falling from 

a certain height .

31.  
State and prove Bernoulli’s theorem . Mention one of its applications 

32.  
A rain drop  has a terminal velocity of 20 m/s . what will be terminal velocity of the drop 

formed by coalescing 27 such  identical drops .

33.  
A wooden cube just flats in water when a 200 g mass is placed on it . When the mass is 

removed , the cube is 2 cm above the water level . What is the side of the cube ?

34.  
Give the dimensional formula for 

(i) stress 


ii) strain 

iii) modulus of elasticity 


iv) coefficient of viscosity 
v) surface tension
Young's modulus

35.  
Draw stress strain graph of  an elastic material  What do 

i) slope of the graph indicate 

ii) the area under the graph indicate 

36.  
What do you mean by Buoyant force ? A piece of copper with a cavity weighs 352 g in air and 

200 g in water . Find the volume of the cavity 

(Given density of copper 8.8 g/cc and that of water 1 g/cc)

37.  
An ice piece floats on a glass of water  filled to the brim . What would happen to the water 

level when ice melts completely ?

38.  
Why do tiny liquid drops assume spherical shape ?

39.  
For a given liquid , prove that surface tension and surface energy are numerically the same 

40.  
A liquid drop of diameter  20 cm breaks in to 1000 identical droplets . if the surface tension is 

0.07 N/m Calculate the change in surface energy 

41.  
What happens to the temperature , when 

i) 
number of small drops coalesce to form a single drop 

ii) 
A big drops splits to form a number of drops 

Give reason for your answer in each case 

42.  
A block of ice floats on a liquid of specific gravity 1.2 contained in a beaker . what will be the 

effect on the level of liquid in the beaker , when the whole ice melts 

43.  
What would be the gauge pressure inside an air bubble of  0.2 mm radius situated just below the surface 

of water ? ( ST of water is 0.07 N/m)

44.  
Show that the excess pressure inside a spherical drop is inversely proportional to the radius of the drop 

45.  
Deduce expressions for the excess pressure inside 

i)  a liquid drop 

ii) soap bubble 

iii) liquid bubble 

46.  
Why doesn’t mercury stick to the walls of glass containers where as water does ?

47.  
Why is it easier to wash clothes in hot soap solution?

48.  
A large bubble is formed at one end of a capillary tube and a small one at the other end . Which one 

will grow at the expense of the other ?

49.  
Show that when a large number of drops of a liquid (same size coalesce to form a big drop , there is 

always liberation of energy 

50.
A wire of length 2 m and diameter 2 mm stretches by 1 mm when a load of 8 kg is 

suspended  from its end . Find 
(a) longitudinal stress (b) linear strain and  (c) the 

Young’s modulus of the material of the wire .
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