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Answer each of the following:

A body moves in a straight line in such a way that its displacement, s metres

from its starting point, is given by s = 6t> — 2t + 3 where t is time in seconds.
Find
(i) the velocity when t is 7 seconds

(i) the acceleration at this point. (5 marks)

The mass M of a radioactive material in grams present at any instant t seconds
is given by M =150 %%,
Find
(i) the mass present after 30 seconds.
(ii) the rate of change of mass after one hour.
(5 marks)

Solve the differential equation g—i =-3sin(x) , given that y = 3 when x = 0.

Sketch the solution over the interval [0,27]. (5 marks)
3

Evaluate j (2x +3)(x — 1) dx (5 marks)
1

Determine the mean, median and mode of
2,3,7,55,1317,4,8,3,4,3. (5 marks)

The concentration of potassium bromate in four samples of wheat flour
was recorded as 22.4, 23.2, 25.1 and 25.4 mg/kg. Calculate the standard
deviation of the sample data.
(5 marks)



Q2. (a) Differentiate f(x) =x*+5x—6 from first principles.

(7 marks)
(b) Differentiate each of the following by rule:

i) y=3x‘-— 3i2 74X +15x (4 marks)

X
(i) y=x’Inx (6 marks)

X* +2X
@) y= (6 marks)

2X+3

(c) A piece of wire 60m long is bent to form a rectangle. Show, using differentiation
that the enclosed area is maximized when the dimensions are that of a square.

(12 marks)



Q3.(a) The slope of the tangent to a curve is given by % =x*+2.

Find the equation of the curve if y =11 whenx = 2.

(5 marks)
(b) Determine each of the following integrals:
M (3x4 2.4 —Ej dx (5 marks)
x> e X
3
(i)  [5cos(3—2x)dx (6 marks)
1
25 )
(i) [ 8x.e"™dx (7 marks)
2.0

(c) Acurve y, =3x*—4x+10 is crossed by the line y, = 40 —13xas shown in Fig.1

(i) Show by solution that y, and y, intersect at x = -5 and atx = 2. (6 marks)

(if) Hence find the area bounded by the two graphs. (6 marks)

Y1

Y,
Fig.1



Q4.(a) In experiments involving the precipitation of barium sulphate from a solution of
barium chloride the following yields in grammes were recorded:

Yield (g) No. of Experiments
at least 8.0 but less than 8.1 4
at least 8.1 but less than 8.2 14
at least 8.2 but less than 8.4 26
at least 8.4 but less than 8.6 21
at least 8.6 but less than 8.8 16
at least 8.8 but less than 9.1 3
at least 9.1 but less than 9.4 6

(i) Calculate the mean yield of barium sulphate ( x) and the standard deviation (s)
from the mean.

(14 marks)
(ii) Represent the distribution on a histogram.

(9 marks)
(iii) Use your graph to estimate the mode of the data. (2 marks)

(iv) Use your graph to estimate the percentage of data lying in the range (x —s)
to (X+5).
(5 marks)

(b) Explain the terms: (i) quartile values
(ii) skewed distribution
(5 marks)



Standard Results of Differentiation

dy
=flx == f'(x)
y=f(x) -
xn nxn—1
1
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Standard Integrals
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Statistical Formulae:

Mean (%) =

Stapdard Deviation s= M
V' =f

U






