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Full marks are not necessarily awarded for a correct answer with no working. Answers must
be supported by working and/or explanations. Where an answer is incorrect, some marks may
be given for a correct method, provided this is shown by written working. You are therefore
advised to show all working.

Answer all the questions in the spaces provided.

1

[Maximum mark: 6]

(@)  Giventhat x=3 5=y , express y interms of X.

y+2
[3 marks]
] ) y4n _ X4n
(b) Simplify W :
[3 marks]
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2 [Maximum mark: 4]

Giventhat —-5<x<2,1<y<6 and X and y are integers, find
(a)  the least possible value of x+ y°.

[2 marks]
(b) the least possible value of X.
X
[2 marks]
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3 [Maximum mark: 4]

In the diagram, PQR s a straight line, QR =2 cmand RS = h cm.
P

\Q

2cm

hcm
Find the following in terms of h.

@) sin ZSRQ,
[2 marks]

(b) tan ZPQS.
[2 marks]
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4 [Maximum mark: 9]

(@) A, B and C are points on level ground, with A due north of C. ZBAC =45°,
/BCA=60° and AB = 48 m. Calculate the length of BC, leaving your answer

J3

in the form avb where a, b and c are constants. [ sin120° =— |,

C0s120° = —%, tan120° = /3, sin45° = . cos45° =, tan45° =1]

V2 J2
[3 marks]
(b) In the diagram, A, B, C and D are four towns.
N
A
Find the bearing of
(i) A from D,
(i) D from C,
(iii)) A from B.
[6 marks]
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5 [Maximum mark: 5]

Given that cos A = —% and 90° < A<180°, find the value of

@) tan A,
[2 marks]
(b) %, leaving your answer in the form a+b+2 where a and b are
—3si
constants.
[3 marks]
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6 [Maximum mark: 8]

Joel and Gabriel started together on a 7 km race at the same constant speed of
y km/h. After 1 km, Joel increased his speed by 1 km/h and ran the remaining 6 km at

the new speed. Gabriel walked at a constant speed of y km/h all the way.
@) Write down the time, in terms of y, Joel took to complete the 7 km race.

[1 mark]
(b) Given that Joel finished the race 12 minutes earlier than Gabriel, form an

equation in y and show that it reduces to y* +y—-30=0.

[3 marks]
(c)  Solve the equation y*> +y—-30=0.

[2 marks]
(d) Calculate Joel’s average speed, in km/h, for the whole journey.

[2 marks]
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7 [Maximum mark: 5]

@ Express Y =3x* —12x+16 in the form y=a(x—h)* +k.
[2 marks]
(b) Hence, sketch the curve y = 3x* —12x +16, indicating clearly, the points of

intersection with the axes (if any) and the turning point.
[3 marks]
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8 [Maximum mark: 7]

@) Solve the equation

60X° — (0.25)(16%)?

[3 marks]
(b) Solve the simultaneous equations
5X 12559 1)
1 -
I0932 +Iogz(2x+ y) 2+2Iog46
[4 marks]
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9 [Maximum mark: 8]

@) Find the possible values of k for which the line 2y = x+ 2k is a tangent to
the curve x* +y* =8k.

[4 marks]
(b)  Find the range of values of k for which the expression x* + k?x? — 20kx+ 90
is positive for all real values of x.

[4 marks]
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10 [Maximum mark: 4]

The diagram below shows the straight line obtained by plotting 1 against e”. Express
X

y interms of X.
1
X
A

03)
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11 [Maximum mark: 9]

@) A line L passes through the point P (-2, 2) and has gradient 1. Find the
equation of L.

[2 marks]
(b) The point Q (3a, a) lies on L. Find the value of a.
[1 mark]
(©) R is the point (0, -8). Prove that APQR is a right-angled triangle.
[4 marks]
(d) Find the area of APQR and hence, the shortest distance of Q from PR.
[2 marks]
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12 [Maximum mark: 4]

Given that Ig3=p and Ig5=q, express the following in terms of p and q.

243
(@) g 5
o) 0054 [2 marks]
go.
[2 marks]
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13 [Maximum mark: 7]

Answer the whole of this question on a sheet of graph paper.

The variables X and y are connected by the equation y = x + 8 —5.The
X

corresponding values of x and y are given in the table below.

X 1

2

3

4

5

6

y 4.00

1.00

0.67

1

1.60

2.33

@) Using a scale of 2 cm to represent 1 unit on each axis, draw the graph of

y=x+§—5 where 1<x<6.
X

[4 marks]

(b) By drawing a suitable straight line graph on the same axes, solve the equation

8

2Xx+—-9=0.

X
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[3 marks]
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Answers:

la _ 45 — 2x?
Y= x24+9
1b y2n 4 x2n
xZ
2a -3
2b —6
3a Ny
sinSRQ = >
3b h
tanSQP = —
4 — h?
4a B =16V6
4bi 228
4hii 312
4hiii 328
5a tand = —/8 = —2v2
5b 3 1
———=4/2
2 2\/—
6a 1 6
y y+1
6C 5
6d 5
5_
6
7a y=3(x—-2)*+4
8a X = § or X =
8b _ 10
T3
9a k=0 or k=10
9b —-3<k<3
10 2
=In(6 ——
y = In( x)
1la y=x+4
11b a=-2
11d 12
—/26
113\/_
12a
5[529 —q]
12b 3p—q—1
13 41 ER] ‘b *Unsaved — {ﬂm
lel,':'
fll[x_‘l=_x-+§_-s
{122,278) 2l )=crd
: (228,0719)
g 5
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