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1       a)      State the mechanical property that means the ability of a material to resume its 
normal shape after being stretched or compressed.                                                                           (1 mark)

b)      State the term that means the tendency of a material to move slowly and deform 
permanently under the influence of mechanical stress.                                                                     (1 mark)

                                                                                                                                                                                   (Total marks 2)
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2       a)      Describe the process of case hardening low carbon steel.                                                              (4 marks)

b)      Explain how precipitation hardening changes the properties of an aluminium alloy.               (4 marks)

                                                                                                                                                                                   (Total marks 8)
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3       Describe the test used to determine the hardness of a low carbon steel.                                             (4 marks)

                                                                                                                                                                                   (Total marks 4)
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4       a)      State two different types of defect typically found in composite products.                                (2 marks)
b)      For each, name a different test that could be used to detect the defect.                                    (2 marks)
Complete the table below with your responses.

         
                                                                                                                                                                                   (Total marks 4)

Defect Test
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5       Explain how a semiconductor material conducts electricity.                                                                    (5 marks)

                                                                                                                                                                                   (Total marks 5)
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6       a)      State two welding processes that are used to join metal parts together.                                    (2 marks)

b)      Explain the difference between quality control and quality assurance.                                        (4 marks)

c)      State two methods used to protect assembled products from damage.                                    (2 marks)

d)      Explain two advantages to a company of using a ‘lean’ strategy for 
quality improvement.                                                                                                                                 (4 marks)
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e)      A company wants to design and manufacture a small toy car for children 
aged 3-5 years old. The length of the car is 75 mm and the quantity to be 
manufactured is 10,000.
Suggest a suitable material to make the toy car and the main process needed to 
manufacture it. Give reasons for your suggestions.                                                                           (4 marks)

                                                                                                                                                                                 (Total marks 16)
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7       a)      State two different types of need that should be included in a specification.                             (2 marks)

b)      Explain, using a product example, the difference between design constraints 
and design wants.                                                                                                                                        (5 marks)

                                                                                                                                                                                   (Total marks 7)
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8       a)      State three types of drawings that can be used to represent product designs.                        (3 marks)

b)      Explain two advantages and one disadvantage of using virtual modelling to test 
the design of an electronic circuit.                                                                                                          (6 marks)

                                                                                                                                                                                   (Total marks 9)
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9       Discuss how the development of automated machines and robotics has influenced 
social and economic development.                                                                                                                 (9 marks)
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Question 9 continued

                                                                                                                                                                                   (Total marks 9)
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10     a)      Solve the equation
                   12n = 8                                                                                                                                                             (3 marks)

b)      Solve the quadratic equation
         x2 – 8x + 7 = 0                                                                                                                                                (4 marks)
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c)      Convert the following polar vector into Cartesian form.
R = 450 at 70° to the horizontal.                                                                                                               (4 marks)

                                                                                                                                                                                 (Total marks 11)
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11     The movement of a mass oscillating on a spring is given by the formula
x = 50 sin (5t), where movement is in mm and t is in seconds.
a)      Determine the amplitude of the oscillation.                                                                                           (1 mark)

b)      Determine the angular frequency.                                                                                                             (1 mark)

c)      Calculate the frequency of oscillation.                                                                                                   (2 marks)

d)      Calculate the time period needed to complete one cycle.                                                               (2 marks)
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e)      Calculate the time needed for the mass to travel from zero to the amplitude.                              (1 mark)

                                                                                                                                                                                   (Total marks 7)



1145-530                                                                                                                                                                                      20 March 2018

17 See next page

12     Using the process of integration by substitution, find an equation for the area under 
the curve

         y = ∫ 4xe(x2 – 1)dx 

         Use the substitution u = x2 – 1.                                                                                                                           (6 marks)

                                                                                                                                                                                   (Total marks 6)
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13     Discuss how the scale of manufacture affects the manufacture of a product.                                   (12 marks)
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Question 13 continued

                                                                                                                                                                                 (Total marks 12)
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Additional space
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24 End of assessment


