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SECTION A (MODULE 1.1)
Answer BOTH questions.
Show that the inequality
|x=3]2]x|-|3]|

holds for any x € R. [4 marks]

Factorise completely the polynomial, x> + 2x2 - x - 2. [4 marks]

Find the value of r such that x* — 7x + 4r has a remainder —2 when it is divided by
x+3. : [4 marks]

The functions, fand g, are defined by

5 1
fix—> ,x?#l,and g : x — —x - 3.
1 - x2 . 2
i) Explain clearly why fisnot 1 — 1. [3 marks]
(i) Calculate and simplify g f{x). [5 marks}
Time, ¢, minutes 0 10 20 30 40 50

Numbers of Bacteria, n 5] 10 20 40 80 160

The table above shows the growth in bacterial numbers, n, with time, #, in minutes, as
recorded during a laboratory experiment. After treatment with an antibiotic, the number
of bacteria is reduced at the same rate for the next 50 minutes.

@) Using a scale of 2 cm to represent 10 minutes on the x-axis and 2 cm to represent
20 bacteria on the y-axis, draw the growth curve for the treatment stage.
[4 marks]

(ii))  Hence, estimate the number of bacteria present after the first 35 minutes of
treatment. {1 mark ]

Total 25 marks
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The function, f, is given by fix) = 2x? + 11x + 3.
(i)  Express f{x) in the form p(x ~ g)? + r, where p, g, r € R. [3 marks]
(i1) Sketch the graph of f{x). ’ Co [2 marks]

(iii) Hence, or otherwise, find the turning point of the graf)h and determine whether
it is a maximum or a minimum. [3 marks]

Given that § is an acute angle such thatcos § = = x,

B

find the expression for sin 28 in terms of x. [4 marks]

The parametric equations of a curve, C, are

2x = cot © — cosec 0 and 4y = cosec 6 — 2 cot 6.

) Express cot 6 and cosec 8 in terms of x and y. [3 marks]
(ii) Find an equation connecting x and y.. [2 marks]
() Sketch, in separate diagrams, the graphs of y = sin x and y = cos x for
-2n £ x £ 2m. [6 marks]
(@ii) State clearly the transformation which mapsy = cos x ontoy = sin x.
[2 marks]

Total 25 marks
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SECTION B (MODULE 1.2)
Answer BOTH questions.
i (a) A pair of simultaneous equations is given by

2x +py =13
px + 32y =52,

where p € R.

Find the value(s) of p for which the system of equations above has

() a unique solution [3 marks)
(1) an infinite number of solutions [3 marks]
(1) no solution. [3 marks]
(b) Solve the following equations for 0 < x < "
(1)  6sin?x-cosx—4= 0 [5 marks]
(i) V3 sinx+cosx=2 [5 marks]
(c) Show that, for4 = ", sec A —tan A = tan (% - ’;—J : [6 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
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4. (a) The complex number, z, is expressed in the form x + iy, where x, y ¢ R.

Express the complex number, -:—:_-%, in a _similar form. {7 marks)

The argument of the complex number, 5_—1-, is =

z+ 1 4
@) Find the equation connecting x and y. [3 marks]
(it) Show that the equation represents a circle, C. [3 marks]
(iii) Determine the centre and radius of C. [2 marks]
) @) ri=3i,r;=i+jandr; = —4jare th.l"CC vectors and ¢ is a scalar.
Find the values of ¢ such that the vector ¢ r; + r, is perpendicular to the vector
tr, +r; '

[5 marks]
(i)  The position vectors of points A and B relative to the origin, O, are 4i + j and
i + 7jrespectively. The point, C, lies on AB such that AC : CB = 2: 1. Find the
position vector of C relative to O. [3 marks]
(iit) Determine cos AOC. ' - [2 marks]
Total 25 marks
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SECTION C (MODULE 1.3)

Answer BOTH questions.
. Using differentiation, determine the range of real values of x for which the function
f:x = 12+ 6x% - x3 is decreasing. [5 marks]
Differentiate x3 with respect to x from first principles. | [6 marks]

A farmer plans to construct an enclosure for his sheep, making use of one side of a barn that
is 150 m in length. Using 500 m of fencing material, the farmer will build a fence QRSTP
which, along with the existing barn wall, PQ, will form a rectangular enclosure PRST.

150 m

BARN

Let the length of -QR be x metres. Simplifying your answers where possible, find
expressions in terms of x for

)] the length of TS (1 mark ]
(i1) the length of RS [4 marks]
(iii) the area, A, of PRST [2 marks]
@iv) the stationary value of x and show that it is a maximum [5 marks]
) the maximum area of the sheep enclosure. [2 marks]
Total 25 marks
GO ON TO THE NEXT PAGE
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Calculate the volume generated when the finite region in the first quadrant bounded by
the curve, y = 2x2, the y-axis and the line y = 2 is rotated completely about the y-axis.
[6 marks]

The region, R, is bounded by the curve y = x? +°1, the x-axis, and the lines x = 0 and
x=2.

(i) Calculate the area of R. [5 marks]

(i1) The area of R is estimated using the trapezium rule with 2 intervals of equal width.

Show that this trapezium rule estimate differs By ;— from the exact value for the
area of R found in (b)(i). . ' ' [5 marks]

(ii1) On a carefully labelled sketch of y = x? + 1, shade in the 2 trapezia which are used
to estimate the area of R. [4 marks]

(iv)  Another approximation for the area of R is obtained using 2 trapezia of unequal
width. The first trapezium has width, h, and the second trapezium width,
(2 — h) with the three ordinates occurring where x =0, x=h and x = 2.
Show that the total area of these 2 trapezia of unequal widths is given by
(h? - 2h + 6). [5 marks]

Total 25 marks
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