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General Instructions Total marks — 120

¢ Reading Time - 5 minutes
» Working time — 180 minutes * Attempt all questions
» Start each question oh a new page « All questions are of equal value
in your answer booklet.
Section A — Questions1-3
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SECTION A — (Questions 1 -3)

Question 1

a)

b)

©)

d

©)

Write the value of \]3 456+ 6.05 to2 decimal places.

x+5 2x-4

Write in simplest form: 3 - 5

Simplify 248 ++/50 -2

Solve for x: |x - 5‘ =2

Factorise completely 30 — 5x% +2x

Show all working to express 1- 074 as a fraction in its lowest terms.

(12 Marks)
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Question 2 START A NEW PAGE

a)  The quadratic equation 2x2 +9x—3=0 hasroots oandf

Find the value of
i) o+B
i) of
3 3
pa— + —
iif) =B
) o+ p?

b) Prove that, for all 6

tan @ + cot 8 = sec BcosecH

¢) For the arithmetic sequence

8432, 10+442, 12+52..... find
i) The common difference d

i) The sum of the first ten terms

(12 Marks)
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Question 3 START A NEW PAGE
a) Find D i
dx
) y= 4x3-2
i) y=0Gx-5"*

i) y=—=

2.1
b)  Show that the tangent to the curve y=x"+ p

at the point where x=—1, has equation 3x+y+3=0

¢) Find the point(s) on the curve y=12+5x~ x

where the gradient of the tangent equals 2

(12 Marks)
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SECTION B — (Questions 4 — 6)

Question 4 START A NEW BOOKLET

a) Thepoints A (2,5), B(-1,5)and C(8,2) lie on the number plane.

i) Draw a neat sketch of the number plave,
showing AABC

i) Find the length of side AC
in simplest exact form.

iii) Show that the equation of BC is

x+3y-14=0

iv) Find the area of AABC

b) The triangle PQR has PQ = 18 cm, QR = 15 cm, and

£pQR = 120°
R

P
15cm
18cm
Q
i) Find the length of RP in exact form
ii) Find the area of APQR in exact form
. 2

c) Given that cosa=T3- and tana <0, .

find the exact value of sina
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Question 5 START A NEW PAGE

(12 Marks)
a)
1
1 b)
2
2
©)
d)
2
2
2

Show that f(x)= * 1 is an odd function

X+

For the parabola (x— 5)* =—8(y +2), write

i) the co-ordinates of the vertex

if) The focal length

iiiy  The equation of the directrix

iv) The co-ordinates of the focus
The point P(x,y) is equidistant from points A(2,5) and B(-1,-4)
Find the locus of P as an equation and describe the locus geometrically
Find all solutions , 0° <6 <360°, of

sin®@ = 1
4

(12 Marks)
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Question 6 START A NEW PAGE

a)  The sum to infinity of the series

GAD+x+ D2+ @+ + s equals 5

Find the value of x

b)  Shade the region on the number plane for which

#+y* <16 and y<S2

¢)  For what values of k does x* —(k~2)x+1=0 have real roots?

d)  The first term of a geometric series is 16 and the fourth term is %

Find the sum of the first § terms.

(12 Marks)
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SECTION C - (Questions 7 -10)

Question 7 START A NEW BOOKLET

(12 Marks)

a) A piece of card 1m by 1m has 4 squares cut from the corners, as shown.

x x
1;
x X,
1lm
X X
v
X X
<« Ll
1m

The card is folded along the dotted lines to form an open box, and the four cut-out
squares are joined to form a cube with no top or base.

i)
ii)

(iif)
@iv)

box 1 box 2
What is the length of the base of box 1?

Show that the combined volume of the two boxes is

V= 5x3 - 4x2 +x
Find the two values of x that will give V' =0
By examining the second derivative of V, or otherwise,

decide which of these two values of x gives a local maximum
value for V. -
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Question 7 - CONTINUED

b) Two towns, Walterton and Pinkerton, each had a population of 10 000 in 1960.
Since then, the population of Walterton has declined steadily to 1000, while the
population of Pinkerton has increased at an increasing rate, to 20 000.

Sketch a graph with Time on the horizontal axis, and Population on the
vertical axis, to illustrate this information. 2

¢)  Find any stationary points on the curve 3
"3
y=2x" —6x+4

and determine their nature.
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Question 8 START A NEW PAGE (12 Marks)

a) Solve 3 +23°-15=0 3

b) Inthe diagram below, PQRSisa quadrilateral with PQ=SR
and ZPQS = ZRSQ.

Copy your diagram onto your booklet showing the given information.

i)  Using congruent triangles, prove that PS=QR. 3
i)  What kind of quadrilateral is PQSR?

(Give reasons for your answer) 1

Q
P
R
S
Not to scale

o Find i) [Vx dr

i) [(3x—5)'dx

10
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Question 10 START A NEW PAGE (12 Marks)
Question 9 START A NEW PAGE (12 Marks)
a) )  Find the shaded area: 4
a) i)  Copyand complete the table for F x)= !
x2 +1
Give values to 2 decimal places. 1 j ﬂ‘
X 1.0 1.5 20 25 130 y=x2-2x
Fx) {0.50
i)  Use these values to estimate r—zl—dx using Simpson’s Rule 4 <+ \ >
x4l \ \ ¥ z
W ﬁ Find the shaded area. 3 v
y
A
2 TS %42
NS ;
N y=vx ii)  Show that J. (x* = 2x)dx= 0 2
S 4
N
P - iif) Explain why the answers to parts i) and ii) above are not equal. 1
< 4 x
A
' b)  Given this graph of y =f (%), graphy =1 (%) foras<x<f 2
b) i)  Showthat (x* —4x+3) = xt—8x" +22x* —24x+9 1

ii) Find the volume enclosed when the shaded region is rotated about

\“
3

the x-axis.

A

Y

y=x2—-4x+3

A
3

0 e -

1\/3 T x

11

12
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Question 10 - CONTINUED

¢) i A continuouscurve y=1{(x)has exactly two stationary points. Using the
data below, identify the x-values of both stationary points and determine
their nature. 2

X | 6] 5]4]0
) | 510 [6]2]0]5

—
[\

ii) What is the value of the second derivative at x=—5
Explain your answet. 1

End of paper

13
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