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Section A - Questions 1-20 (40 marks)
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Instructions for completion of Section A are given on Page two.

For this section of the examination you must use an HB pencil.

Section B (30 marks)

1 Full credit will be given only where the solution contains appropriate working.

2 Answers obtained by readings from scale drawings will not receive any credit.
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SECTION A

ALL questions should be attempted.

1. A sequence is defined by the recurrence relation u,,, = %u” + 1, with u, =15.

What is the value of u,?

A 2

o[~

2

G| —

B
c 3
D 30

2. The diagram shows a circle with centre C(1, 2) and the tangent at 'T(3, -1).

g

C(, 2)

Q >
X

T(3,-1)

d

What is the gradient of this tangent?

1
Ay
2
B3
3
C 3
D 4
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3. Iflog, 12 -log, x = log, 6, what is the value of a?

A 2
B 6
C 18
D 72

4. If 3sina — 4cosx is written in the form kcos(x — a), what are the values of
kcosa and ksina?

kcosa ksina
A -3 4
B 3 -4
C 4 -3
D -4 3

5. Find [ (20+9)’ dx.
A 10 (2x+9) +¢
B 1(Qx+9)'+c
C 10 Q2x+9)P+ec

1 6
D E(2x+9) +c

[Turn over
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-3 1
6. Giventhatu=| 1 jando = | -1, find 2u - 32 in component form.
0 2

7. A right-angled triangle has sides and angles as shown in the diagram.

V34 3

What is the value of sin2a?

A 8
17
3
B 2
N
c L
17
6
D —
N
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8. What is the derivative of (4— 9x4) ?
A -%(4-%4)_51
B L(4s-oi)?

C 2(4—9x4)—%

(RS IF

D —18x° (4 — 9x4)_

9. sinx++/3cosxcan be written as 2cos(x - %)
The maximum value of sinx + \/Ecosx 1s 2.

What is the maximum value of S5sin2x + 5\/5 cos2x ?

A 20
B 10
C 5
D 2

10. A sequence is defined by the recurrence relation
Uy = (R=2)u,+5 withu,=3.

For what values of k does this sequence have a limit as 7 — 00?

A 3<k<-l
B -1<k<1
C 1<k<3
D k<3

[Turn over
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11. The diagram shows part of the graph of y = f(x).

Which of the following diagrams could be the graph of y = 2f(x) +1?

A

3/\/

h__

/o1 25 X
B

v
4N

) _

/19 4+ 10 x
C

y

7N
/02 5 X
D

y

s/v
0, s I
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6x

12. A function f, defined on a suitable domain, is given by f(A) ==
X" +6x-16

What restrictions are there on the domain of f?
A x#zx—8orx#2

B x#—-4orx#4

C «=0

D x#10orx#16

13. What is the value of sin (%) _ cos(%) ’

A

+

oo}
ro I& e l&
Sipl

1_1
c i1__L
2 2
1,1
D —+—F
2 2
1 -6
14. The vectorsu =| k| and v =| 2 | are perpendicular.
k 5

What is the value of k?

A =6
7
B -1
C 1
6
D 7

[Turn over
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15. The diagram shows a cubic curve passing through (-1, 0), (2, 0) and (0, -8).

_'y

-8

What is the equation of the curve?
A y=-2x+1)1>(x+2)

B y=-2(x+1)x-2)

C y=4(x+1)(x~-2)

D y=-8(x+1)(x-2)°

16. The unit vectors @ and b are such that a.b = % . Determine the value of a.(a + 2b).

A 2
3
4
B3
c 7
3
D 3

17. 3x*+12x+ 17 is expressed in the form 3(x + p)* + q.
What is the value of ¢?

A 1
B 5
C 17
D -19
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18. What is the value of 1 — 2sin®15°?

s
:
o 3

19. The diagram shows a regular hexagon PQRSTW.

— — .
PW and PQ represent vectors © and v respectively.

P (4 Q
u
w R
T S
—>
What is SW in terms of u and 2?
A —u-2v
B -u-v
C U—-v
D u+2o
20. Evaluate 2 - log; %
A =3
B 0
3
C 3
D 4
[END OF SECTION A]
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21.

22.

23.

SECTION B Marks

ALL questions should be attempted.

“ 2
A curve has equation y = 3x° — a2,

(a) Find the coordinates of the stationary points on this curve and determine their
nature. 6

(b) State the coordinates of the points where the curve meets the coordinate axes
and sketch the curve. 2

For the polynomial 6x* + 7% + ax + b,

* «x+11isafactor
» 72 is the remainder when it is divided by x — 2.

(a) Determine the values of a and b. 4y
(b) Hence factorise the polynomial completely. 3
(a) Find P and Q, the points of intersection of the line y = 3x ~ 5 and

the circle C| with equation a4+ y?+2x—-4y-15=0. 4

(b) T is the centre of C,.
Show that PT and QT are perpendicular. 3

(c) A second circle C, passes through P, Q and T.
Find the equation of C,. 3

L
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24. 'Two variables, x and y, are related by the equation Marks
y = ka".

When log, y is plotted against «, a straight line passing through the points (0, 2)
and (6, 5) is obtained, as shown in the diagram.

log() :V A

(6, 5)

(0, 2) ¢

\ 4

O X

Find the values of & and a. 5

[END OF SECTION B]

[END OF QUESTION PAPER)]
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