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Section A (Module 1.1)

Answer BOTH questions.

1. (a) Giventhat x—1 and x+?2 are factors of S(x)=x*+px+q where p and q are integers, find
pandg.
Hence, find the remainder when x* + px + g is divided by (x + 1). [7 marks]

A
(b) In the diagram shown below, not drawn to scale, AB =2 cm, AC=3cm and BAC = ]120°.

3cem C
2 cm
B
Calculate to 3 significant figures
(1)  the length of BC [4 marks]
(i) thevalueofsinC. o e ol. [4marks) . .
(c) The diagram shown below, not drawn to scale, is a sketch of a wedge in an electrical appliance

in the form of a sector of a circle, centre O and radius 4 cm. Angle AOB measures -E:— radians.

‘(i) Show that the area of the shaded region is 2(n ~2V2_ ). ' [6 marks]

(i)  Using the cosine rule, show that the length of the chord AB is 4 2-v2 ).
[4 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
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(a) The diagram below, not drawn to scale, shows the graph of y = f(x) which has a minimum
point at (2, -2). ‘

Y A
Y =fx)
0 <
(21 '2.)
Use this diagram to assist you in sketching the following functions:
i y=fx-1 [3 marks]
() y=f(x)+3 [3 marks]
(i) y=|f®] [3 marks]
(b) Two sets, A and B, are defined on R as follows:
A= {x:0<x<4}
B = {x:0<x<8)}.
The function f: A — B is defined by £ x — x(4 — x).
(i)  Sketch the graph of f A — B. [3 marks]
(i)  Find a set C such that C < A and £ C —» B, is one-to-one. [3 marks]

(i) By considering the solutions of the equation f(x) =8, show that fis NOT onto.
g [4 marks]

(iv) By solving the equation f(x) = 0, show that f/ A — B is NOT one-to-one.
[4 marks]

(v)  Find the range of values of y for which the equation f(x) = y.possesses a solution.
[2 marks]

Total 25 marks
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Section B (Module 1.2)

N

Answer BOTH questions.

3. In the diagram shown below, not drawn to scale, the line 2x + 3y = 6 meets the y-axis at A and the

x-axis at B.
C is the point on the line 2x + 3y = 6 such that AB = BC.
CD is drawn perpendicular to AC to meet the line through A parallel to 5x +y =7 atD.

(a) Find the coordinates of A, B and C. [7 marks]
(b) Find the equatiox;s of the lines CD ana AD. [7 marks]
(©) Find the coordinates of the point D. [5 marks]
(d) Calculate the area of triangle ACD. [6 marks]

s Total 25 marks

>
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4. . (a) Solvecos 26 -3 cos =1 for 0<6 <2m : [6 marks]
(b)  IfcosA = -g—,fmd tan % i [6 marks]
(c) Prove that cos*A — sin‘A + 1 = 2 cos?A. ' o ' [5 marks]

(d) Given thatsin A = % and sinB = -;’— , where A and B are acute angles,
find cos (A — B) and sin (A + B). [8 marks]

Total 25 marks

Section C (Module 1.3)

Answer BOTH questions.

5. (a) Given that f(x) =x* — 5x? + 3x, show that f(x) =0 possesses a root in the interval [ -;— , 1]

‘By considering suitable values of x greater than 1, ~

show that there is another root of f(x) = 0 greater than 1. [7 marks]
(b) Find

(i) the coordinates of the stationafy points of f(x) - [6 marks]
(ii)  the second derivative of f(x), and hence, determine which stationary point is a local
maximum and which is a local minimum: [S marks]

-1 d’y
(©) y= , show that —=— = 2(3*-2)". [7 marks]

2 &2
Total 25 marks
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6. () In the diagram given below, not drawn to scale, the area under the curve

y=(1+x)", 0<x<1, is approximated by a set of n rectangular strips each of width % units.

y A
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L 1 1
Show that the sum, S , of the areas of the rectangular strips is —— —ey + 3
[7 marks]
e
b i Show that for f(x) = .
= ;5— » [4 marks)
(2 + 4)
(il)  Hence, evaluate
12 - 32
j ———— X, [4 marks]
(* + 4)
©) ()  Sketchthecurve y = x? +1. [3 marks]
(i)  Find the volume obtained by rotating the portion of the curve between x = 0 and
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x = 1 through 27 radians about the y axis. [7 marks])

Total 25 marks
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