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Q1. Answer each of the following:

(a) The length, / metres, of a metal rod at temperature 6 °C is given by

[=14+2x10"60+4x10°0* . Determine (i) the length and (ii) the rate of change
of length /, when the temperature is 100°C .
(5 marks)

2

(b) Show that y =3¢ satisfies the equation i) )2/ —%— 2y=0.
X X

Show that y =e™" is also a solution.
(5 marks)

(¢) The gradient of a curve is given by % =12x’ -5+ % . Find the equation of the
X X

curve if y=40 whenx=2.
(5 marks)

—0.4x

(d) Find the area enclosed by the curve y =80e and the x-axis and the ordinates

x=1and x=3.
(5 marks)

(e) The average age of a party of 12 people was 32. The average age increased by
3 years when three new people joined the party. What is the average age of the
three new people?

(5 marks)
(f) Find the Median and 1** and 3™ Quartile values for this data:
25 23 63 16 39 21 41
15 34 54 42 11 28 56
(5 marks)



Q2.(a) Differentiate y =3x—x" from first principles.

(b) Differentiate each of the following:
@) 0 =50sin(4t* —0.8)

(i)  y=cos’x.In(7x)

e

(£’ ~1)

(i) s=

(c) The function y = x” + x* has two turning points. Locate each of these and

(7 marks)

(16 marks)

identify minimum from maximum. Evaluate the y co-ordinates of each of the

turning points and hence sketch the function.

Q3.(a) Determine each of the following integrals:

0 j3x2+7x 10,
() [(x-3)*dx

3
(iii) j 2xe” dx .
1

(12 marks)

(21 marks)

(b) Find the points at which the curve y = (x+1)(x —1)(x —3) intersects the x axis.
Sketch the curve. Use integration to find the area enclosed by the curve and the

X axis.

(14 marks)



Q4. A compound was analysed for manganese content. The table below shows the
percentage content for a sample of 150 analyses:

Manganese Content % | Number of samples
26.0 —26.4 19
26.5-26.9 25
27.0-279 33
28.0 —28.9 44
29.0-29.9 15
30.0-30.9 10
31.0-32.9 4

(1) Calculate the mean percentage manganese content (;) and the standard deviation
(s ) from the mean.

(16 marks)
(i1) Construct a cumulative frequency table.
(4 marks)
(ii1) Represent the information on a cumulative frequency polygon (ogive).
(9 marks)
(iv) Estimate the number of samples that lie in the range (; —s)to (; +5).
(6 marks)
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Standard Intiprals
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