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ASSIGNMENT: SOLIDS & FLUIDS

1.
a)
A length of copper of square cross-section measuring 1.0 mm by 1.0 mm is stretched by a tension of 40 N. What is the tensile stress in Pa?


b)
If the breaking stress of steel 1.0 ( 109 Pa will a wire of this material of cross-section area 4.0 ( 10-4 cm2 break when a 10 kg mass is hung from it? (g = 10 ms-2)


c)
A strip of rubber 6 cm long is stretched until it is 9 cm long. What is the tensile strain in the rubber.


d)
A wire originally 2 m long suffers a 0.1% strain. What is its stretched length?

2.
a) 
The Young modulus for steel is greater than that for brass. Which would stretch more easily? Which is stiffer?


b)
How does a deformed body behave when the deforming force is removed if the strain is (i) elastic, (ii) plastic?


c)
A brass wire 2.5 m long of cross-section area 1.0 ( 10-3 cm2 is stretched 1.0 mm by a load of 0.40 kg. Calculate the Young modulus for brass. (Take g = 10 m s-2)



What percentage strain does the wire suffer? Use the value of E to calculate the force required to produce a 4.0 % strain in the same wire. Is your answer for the force reliable? If it isn’t, would it be greater or less than your answer? Explain.

3.
a)
A 0.50 kg mass is hung from the end of a wire 1.5 m long of diameter 0.30 mm. If the Young modulus for the material of the wire is 1.0 ( 1011 Pa, calculate the extension produced. (Take g = 10 ms-2)


b)
Two wires, one of steel and one of phosphor bronze, each 1.5 metres long and of diameter 0.20 cm, are joined end to end to form a composite wire of length 3.0 metres. What tension in this wire will produce a total extension of 0.064 cm? (the Young modulus for steel = 2.0 ( 1011 Pa and for phosphor bronze = 1.2 ( 1011 Pa.)

4.
A vertical steel wire 350 cm long, diameter 0.100 cm, has a load of 8.50 kg applied at its lower end. Find (a) the extension, (b) the energy stored in the wire. (Take the Young modulus for steel as 2.00 ( 1011 Pa and g = 9.81 ms-2)

5.
In the simplified petrol engine carburettor shown, air is drawn into the carburettor by the action of the engine piston, and the petrol enters at the point of minimum cross-sectional area. If the throat of the venturi section has an area of 78 mm2, calculate the area of the fuel jet required to produce an air-fuel mass ratio of 12 : 1.


The density of air is 1.2 kg m-3 and that of petrol is 7.8 (102 kg m-3 .

6.
A toy designer has submitted a design for a water pistol with a barrel area 75 mm2 and jet area 1.0 mm2. The manufacturer required that when the pistol was fired horizontally, the jet should be able to hit a target 3.5 m away not more than 1.0 m below the firing line. Given that the average child is able to exert a force of 10 N on the plunger, has the designer satisfied the requirements? You may neglect barrel friction and energy loss at the exit jet.


Atmosphere pressure = 1.0 ( 105 Pa, density of water = 1.0 ( 103 kg m-3, g = 9.8 m s-2 .
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