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SOLIDS 

PROBLEM 1 

A 2kg mass is attached to the end of a vertical wire of length 2m and diameter 0.64mm and the 

extension is 0.6mm. Calculate: 

(a) the tensile stress in the wire; 

(b) the tensile strain in the wire. 

 

PROBLEM 2 

A steel wire of diameter and length 0.6mm and 1.75m respectively is suspended vertically from a 

fixed point. When a mass of 0.5kg is suspended from the free end of the wire, the extension 

produced is 0.25mm. The mass is replaced by a weight of 25N. Assume that the wire obeys Hooke’s 

law for this load, calculate: 

(a) the stiffness constant of the wire; 

(b) the extension produced by the heavier mass; 

(c) the mass of a body that produces an extension of 1.8mm; 

(d) the stress and strain in the wire when the 25N weight is suspended. 

 

PROBLEM 3 

Find the maximum load which may be placed on a steel wire of diameter 1mm if the permitted 

strain must not exceed 1 1000�  and the Young’s modulus for steel is 2 × 10��Pa. 

 

PROBLEM 4 

A uniform bar of mass 30kg and length 1.2m is supported at its ends by thin vertical wires. One wire 

is made of steel and the other of brass. Each wire is initially 2.5m long and 1mm in diameter. The 

upper ends of the wires are fixed in the same horizontal plane. Given that 	
��� = 2 × 10��Pa and 

	���

 = 9 × 10��Pa, calculate: 

(a) the force in each wire; 

(b) the extension of steel; 

(c) the extension of brass; 

(d) the angle between the bar and the horizontal. 
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PROBLEM 5 

A uniform steel wire of length 4m and cross-sectional area 3 × 10��m� is extended by 1mm. Given 

that 	
��� = 2 × 10��Pa calculate the energy stored in the wire if the elastic limit is not exceeded. 

 

PROBLEM 6 

A device to project a toy rocket vertically upwards makes use of the elastic energy stored in a 

stretched rubber cord of 0.25m long. The cord is extended so that the rocket reaches a height of 

30m. Assume that the extension of the cord is directly proportional to the tension applied. 

(a) Calculate the gravitational potential energy acquired by the toy. 

(b) Ignoring air-resistance, determine the speed of projection of the toy rocket. 

(c) What is the extension of the cord? 

Given: Mrocket: 0.25kg 

 Erubber: 9x10
8
Pa 

 c.s.a.: 2x10
-5

m
2
 

 


