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Mathematics

General Instructions

e  Working time - 55 minutes

o 'Write using black or blue pen

o Board approved calculators may be used
s All necessary working should be shown
e Start each question in a new booklet

Total marks - 48

Attempt questions 1-3
All questions are of equal value
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Total marks — 48
Attempt Questions 1-3
All questions are of equal value

Begin each question in a NEW booklet. Extra writing booklets are available.

Question 1 (16 Marks)  Start a NEW booklet.

(&) Differentiate with respect to x:
@ 3-7+
x
(i) (4-3x)°

(i)  (x+DVx

41
21

. ds
i Find — if s=
(b) @) in 7 if s

(i)  Hence, evaluate % when ¢=2.

() Find the equation of the normal to the curve y =+/2x+1
at the point (4, 3). Leave your answer in general form.

(d) Find the value of p if the function f(x) = 2x* — px* +1 has f'(2)=8.

Marks

Question2 (16 Marks)  Start a NEW booklet, Marks

(@

®)

The function g(x) is given by g(x) = x(x +3)™.

)] Find the coordinates of the points at which the graph of y = g(x)
meets the x-axis.

(if)  Find the coordinates of the turning points of g(x) and state whether
they are maxima or minima.

(ifi)y Draw a sketch of y = g(x) in the domain —4 < x <1, showing clearly
all essential features.

An open rectangular box is to be made by cutting square comers out of a square
piece of cardboard 60 cm x 60 cm and folding up the sides, as shown in the diagram.

Let ¥ be the volume of the box, and let x be the side lengths of the square corners
which are cut out.

(i)  Show that ¥ =3600x — 240x* + 4x.

(i)  Find the maximum volume of the box.

Question 2 continued on next page




Question 2 continued Question3 (16 Marks)  Start a NEW booldet. Marks

() The curve y = ax” + bx + c passes through the points (1, 4) and (-1, 6) .
(&) Write the following series in sigma notation, starting the sum from n=1.

.. . 1
and obtains its maximum value when x = —5. o (Do not evaluate).

6)] Show that a+b+c=4, a~b+c=6 and —a+b=0. 2 34454, +15.

(ii) Hence find the values of a, b and c. 3

(b) " Find the 40" term of the series,

44 +38+32-+......

(©) o) Explain why the series,

1643 + 443 + /3 + ..., has a limiting sum.

(ii) Hence find the limiting sum.

@ For the series,

—21——2—+1+23+ .......... +12—
3 3 3 3
@ Find the number of terms.
(i1) Hence, find the sum of the series.
(e) How many terms of the series 24+8+32+........ must be taken for the sum

to exceed ten million?

Question 3 continued on next page




Question 3 continued

® @) Express the following series,

6414434 +........ +(3"+(2n+1))+ ...........

as a sum of an arithmetic and geometric series.

(ii) Henge find the sum of the first 15 terms.

End of paper
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