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Laws of indices

Laws of logarithms

Quadratic formula

Mensuration
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Circular measure and trigonometry
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Answer ALL questions. Write your answers in the spaces provided.

You must write down all stages in your working.

2
r-0

1 (a) Giventhat 4=
360

(i) Make r the subject of the expression.

(1) Find the value of , when 4 = 588.75 and 0 = 75
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(b) Using the laws of logarithms, determine the value of x from the equation.

3log4—log8=xlog2

(c) The current, i in amps, in a circuit can be determined by the expression

-t

i=10e?

Given 7 = 15 calculate the time ¢ at which the current is 7.25 amps.

(Total for Question 1 = 10 marks)
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2 (a) Table 1 shows data recorded from a compressor test.

Pressure (bar) Time (seconds)
2.75 34
3.1 48
3.5 66
3.75 76
4.1 92
5.1 134
Table 1

(1) Use the data in table 1 to plot a pressure-time graph on Figure 1.
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Figure 1
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(i1) Determine the equation of the straight line.

(b) The distance covered by a vehicle can be determined from the relationship:

3t +3.5t=110

Where ¢ = the time in seconds.

Determine the value of 7.

(c) (1) Solve the following equation by factorisation.

X—x-2=0

(i1) Substitute one of the values from (c) (i) to confirm your answer.

(Total for Question 2 = 10 marks)
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3 (a) Acrate 1200 mm long is raised at one end by a jack through an angle of 12° as
shown in Figure 2.

Calculate the vertical height, 4, of the jack.

Diagram NOT
drawn to scale

A

Figure 2

Space for working

ANSWEL: oo

(b) Calculate the length x of the crane jib shown in Figure 3.

BN

Diagram NOT
drawn to scale

Figure 3

Space for working

ANSWEL: oo
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(c) Figure 4 shows a sine wave between 0° and 360° where y = 4sin 6 + b.

0 IIIII|IIIII£IIIIJ7IIIIg
-1 90 180 270 360 Degrees

Figure 4

(i) Determine the value of b.

(i1) Calculate the value of y when 6 = 120°.

(Total for Question 3 = 10 marks)
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(a) Figure 5 shows a cylinder of diameter 40 mm and 130 mm in length, which is

10

closed at both ends. Determine the total surface area of the cylinder.

<
eN © .
A Diagram NOT
drawn to scale
@40 mm
Figure 5

Space for working

ANSWET: e
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(b) A cam rotates through 377[ radians.

Determine the angle rotated in degrees.

(c) Aflywheel rotates at 2600 rev/min. Calculate the angular velocity of the flywheel in
radians/second.

(Total for Question 4 = 7 marks)
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5 Engineering components were tested under extreme conditions to determine the time to
failure. Table 2 shows the result of the tests.

(a) Complete Table 2 to show cumulative frequency values for the components.

1)
Time to failure Frequency Cumulative
(hours) Frequency
121-130 22
131-140 26
141-150 31
151-160 23
161-170 17
171-180 9
181-190 3
191-200 2
Table 2
(b) Use the values from Table 2 to draw a cumulative frequency graph on Figure 6.
(2)
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Figure 6
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(c) Determine the median from the graph.

(d) Determine the mean value for the data.

(e) Give two benefits of the use of statistical data such as Mean Time To Failure (MTTF)
to engineering.

(Total for Question 5 = 10 marks)
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6 (a) Differentiate the following expression

y=2.4sin6d—-3cosl

(2)
(b) Figure 7 shows the velocity of an object decreasing over a time period. Sketch a
tangent at # = 1.25 s and use it to determine the rate of change of velocity at this
point.
3)
A
10
8
EC P
=
2 4 ~
2 i
2
0
025 05 075 1 125 15 175 2
Time (s)
Figure 7
.
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(c) The velocity v (ms™) at time ¢ (seconds) of an object can be determined by the
expression

V=20 441+ 31 -2

Differentiate the expression and find the acceleration of the object when
¢t =3 seconds.

(d) Integrate the expression v = 2¢° + 4¢> + 3¢ — 2 to find the distance, s, travelled by the
object betweent =4 and 1 =6

(Total for Question 6 = 13 marks)

TOTAL FOR PAPER = 60 MARKS
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