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Circular measure and trigonometry 
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Answer ALL SIX questions.

Write your answers in the spaces provided.
You must write down all stages in your working.

1. (a) Make u the subject of the expression v2 = u2 + 2as  
  and find u when v = 10, a = 9.81 and s = 3.

.............................................
(4)

 (b) Determine the value of x from the equation
  2log3 + logx = log36

.............................................
 (3)

*H35756A0416*
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 (c)  The current i in a circuit is given by the equation i = 10e
–t( –– )τ .

  Given τ  = 12 calculate the time t at which the current has fallen to 5A.

.............................................
(3)

*H35756A0516*

Q1

(Total 10 marks)
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2.  (a)  A car is moving away from a fixed point; the distance is measured and the values of 
distance d and time t are given in Table 1. 

  Use the data to complete the graph in Figure 1 and from this calculate the velocity of 
the object. 

  Determine the initial distance at t =0 s and the distance after 10 s.

Time t (s) Distance d (m)

1 32

3 56

5 80

7 104

 
Table 1

 

Figure 1

.............................................
(5)
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 (b) Use factorisation to simplify               –              .

.............................................
(3)

 (c) The height h of an object is given by the equation h = x2 + 3x – 10.  
  Determine the 2 values of x such that the height is zero.

.............................................
(2)

*H35756A0716*

a
––––––
a2 – b2

b
––––––
a2 – b2

Q2

(Total 10 marks)
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3. (a) Figure 2 shows a communications pole with a stay wire connected. 
  Calculate the distance d between the base of the pole and the base of the stay wire 

and the length L of stay wire required.

All dimensions in metres

Figure 2

.............................................
(4)

*H35756A0816*
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 (b)  A current is given by the equation i = 3 + 2 sin θ  
  Sketch one cycle of the waveform on Figure 3 and write down the value of the current 

when θ = 90°

Figure 3

.............................................
(3)

 (c) A CNC machine cuts a triangular shape from a steel plate as shown in Figure 4. 
Calculate the length of side C.

 

  All dimensions
in millimetres

Figure 4

.............................................
(3)

*H35756A0916*
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Q3

(Total 10 marks)
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4. (a) A square faced block of metal, as shown in Figure 5, has sides of 75 mm and thickness 
12 mm. 

  A cylindrical hole of diameter 40 mm is cut through the centre of the block. 
  Calculate the total volume of metal.

 

All dimensions               
in millimetres

Figure 5

.............................................
(3)

 40

75
12
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 (b)  Calculate the length of the drive-belt that is in contact with the 800 mm diameter 
drive-wheel in Figure 6.

Figure 6

.............................................
(4)

 (c) A flywheel is rotating at 500 radians per second. 
  Calculate this speed in rpm.

.............................................
(3)

Q4

(Total 10 marks)

70°

Drive-wheel Pulley

80
0
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5.  100 shafts with a nominal value of 20 mm diameter have been sampled and the values are 
given in Table 2.

 (a)  Use these values to draw the bar chart in Figure 7.

Diameter (mm) 16 17 18 19 20 21 22 23 24

Frequency 2 8 19 22 20 16 7 5 1

Table 2

 

Figure 7

.............................................
(3)
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 (b)  Determine the median, mode and mean values.

.............................................
(5)

 (c)  State one observation you can infer from the bar chart and calculations relative to the 
nominal value.

   .......................................................................................................................................

   .......................................................................................................................................
(1) Q5

(Total 9 marks)
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6.  (a)  Figure 8 shows the velocity of a projectile over the time t = 0 to t = 5.
  Draw a tangent to the curve and use it to calculate the rate of change of velocity 
  at t = 2.

Figure 8
 

.............................................
(4)
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 (b)  The equation for the velocity is v = 75 – 3t2.
  Use differentiation to produce an equation for the acceleration of the projectile and 

find the value of acceleration at t = 2.

.............................................
(3)

 (c)  Use integration to determine the distance travelled by the projectile during the 
time t = 0 to t = 5.

.............................................
(4)

TOTAL FOR PAPER: 60 MARKS

END

Q6

(Total 11 marks)
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