
Revision



Question 1

• Young’s modulus of steel = 2.1 x 1011Nm-2

• Two steel cables of length 40m cross sectional area 5.2 x 10-3m2 and mass 5.7kg/m hang 
from a crane jib

• A)How much does one cable weigh? 

• B)If the cables break when lifting a load of 1.0 x 106N, calculate the breaking stress of 
one cable

• C)When the crane supports a load on both cables, each cable experiences a stress of 
400MNm-2

• Assuming the cables obey Hooke’s law and ignoring the weight of the cables:

• i) Calculate the weight of the load

• ii) Calculate the extension of each cable when supporting the load

• iii) Calculate the combined stiffness constant k for the two cables

• iv) Calculate the total energy stored in both stretched cables  



Question 2

• an 65kg climber hangs from a nylon rope and stretches it by 20cm. If 
the rope was originally 30m long and its diameter was 12mm. (take g 
= 9.81ms-2)

• Calculate;

• (i) the tensile strain

• (ii) the tensile stress

• (iii) the Young’s Modulus.



Question 3

• Sketch a stress strain graph for a ductile material and a brittle 
material

• Label graphs with upper and lower yield points, breaking point, UTS, 
Elastic limit, limit of proportionality



Question 4

• Draw and label a diagram showing how solidification takes place in 
sand casting

• What are the important quality factors in casting?

• Using diagrams explain the process



Question 5

• What is a ceramic?

• Quartz and glass are both silica, what is the difference in their 
structure?

• What sort of bonds does graphite have?

• Give the properties that make it useful for use in batteries

• What are Frenkel and Schottky defects?



Question 6

• Draw and label a polymer injection mould

• Describe the process



Question 7 : Chvorinov’s rule

• Ts = C(V)2

• (A)

• Ts =solidification time, V = volume of casting, A =surface area of 
casting and C is the mould constant

• Using Chvorinov’s rule where the constant is 5min/cm2

• How long would a flat plate of 0.5m x 0.3m x 30mm take to solidify?

• How long would a cylinder of length 25mm and diameter 4mm take?


