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Answer all TEN questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 A triangle has sides of length 10 cm, 8 cm and 9 cm.

(a) Calculate, in degrees to the nearest 0.1°, the size of the largest angle of this triangle.

3)
(b) Find, to 3 significant figures, the area of this triangle.

P 4 6 9 0 2 A 0 2 3 2

G505
SRS

R S RRIRERS
S S totetoteteotetetotatototed

O RSIIBILKIES
IR
RIS



RIS~ ol
KR
S
KX X
£
0508
XXEL

S
RLLRRLLLS
Setetotetetotods’
Seoteletototele 10
IR
SRR

255
ploteses

0%
3%
Sogetess
KR
<0
X

0‘:::::’
SRS
Seteteteets

%
%%
00

O
RIS
dtote!

doSetededes

R
CRRLLDK:

&
K5
XK
S
K

X >

K
K
Sk
ot =aed

s
RGP
50—
N 0

( )

Question 1 continued

(Total for Question 1 is 5 marks)
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(

2 Relative to a fixed origin O, the point 4 has position vector 6i + 5j and the point B has
position vector 3i + 9j

(a) Find 4B asa simplified vector in terms of i and j

(2)
The line PQ is parallel to AB. Given that P_Q) = 12i + 4j
(b) find the value of 4.

(2)
(c) Find a unit vector parallel to AB.

(2)
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Question 2 continued

(Total for Question 2 is 6 marks)
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3 A geometric series has first term (11x — 3), second term (5x + 3) and third term (3x — 3).

(a) Find the two possible values of x.

“4)
For each of your values of x,
(b) find the corresponding value of the common ratio of the series.

3)
Given that the series is convergent,
(c) find the sum to infinity of the series.

3)

( )
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Question 3 continued

(Total for Question 3 is 10 marks)
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( )

4 Differentiate with respect to x

e* cos 3x

(&)
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5 A solid cuboid has volume 772 cm?
The cuboid has width x cm, length 4x cm and height # cm.
The total surface area of the cuboid is 4 cm?

1930
* 3

(a) Show that 4 = 8x2+

(b) Find, to 3 significant figures, the value of x for which 4 is a minimum, justifying that
this value of x gives a minimum value of A4.

©)

(c) Find, to 3 significant figures, the minimum value of 4.
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11

R 0 A0 O AR Turn over »
P 4 6 9 0 2 A0 1 1 3 2



r

Question 5 continued
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(

6 (a) Use algebra to find the coordinates of the points of intersection of the curve with
equation y = x* + 2x — 6 and the line with equation y = 5x + 4

)

(b) Use algebraic integration to find the exact area of the finite region bounded by the
curve and the line.

14
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Question 6 continued
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(Total for Question 6 is 10 marks)
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7 A particle P moves in a straight line so that, at time ¢ seconds (¢ > 0), its velocity, v m/s,
is given by v=3¢>—4¢t+ 7

Find
(a) the acceleration of P at time ¢ = 2

(2)
(b) the minimum speed of P.

3)
When ¢ = 0, P is at the point 4 and has velocity V' m/s.
(c) Write down the value of V.

1)
When P reaches the point B, the velocity of P is also V' m/s.
(d) Find the distance 4B.

(6)

18

P 4 6 9 0 2 A0 1 8 3 2

R REIRLL S
T rs0enes0%s

OO
R RKIRXK RIS
RRERREESREEIEE:




<
%
X

6
S5
RS
botels B
goses
RS
5

<X
19.0.%
S
botesess
2SS
posetetes

5
25055
RS

255
ploteses

X
SRS
elelele!
oesetetes
SRS
%605%6%

>
<
055
5

ot

3%
%
2L
30585
XK

XX
<L

5920,
&5

S
55
<5

boges
KRR

O
oS30l
Sodete!
G555

Poletelel
2555
SRR

35
%5
<500
RN
SN
e
hoet
0%

9% >
K
K
3K
boSe iyl

( )

Question 7 continued

Turn over »

P 4 6 9 0 2 A0 1 9 3 2



r

Question 7 continued
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Question 7 continued

(Total for Question 7 is 12 marks)
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8 A curve C has equation

3x2—1 2
y=— where x # ——
3x+2 3
(a) Write down an equation of the asymptote to C which is parallel to the y-axis.
1)
(b) Find the coordinates of the stationary points on C.
8)
The curve crosses the y-axis at the point 4.
(c) Write down the coordinates of A.
1)
(d) On the axes on the opposite page, sketch C, showing clearly the asymptote parallel to
the y-axis, the coordinates of the stationary points and the coordinates of 4.
3)
The line / is the normal to the curve at A4.
(e) Find an equation of /.
3)

22
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 16 marks)
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9 sin(4 + B) =sin4 cos B + cos 4 sin B
cos(A + B)=cosA cos B—sinA4 sin B
Using the above identities

(a) show that cos 20 =2 cos?> 6 — 1
3)

(b) find a simplified expression for sin 26 in terms of sin & and cos 6

1)

(¢) show that cos 360 =4 cos® 6 — 3 cos 6
4)

Hence, or otherwise,
(d) solve, for 0 < 0 < 7 giving your answers in terms of 7, the equation

6cosf—8cos’0+1=0
4)

(e) find

(1) I(8cos3 0+ 4sin6)d9

(ii) the exact value of IS(8 cos® 6 + 4sin6 |do

P 4 6 9 0 2 A0 2 6 3 2
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Question 9 continued
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(Total for Question 9 is 16 marks)

\. J

AR A0 A .
P 4 6 9 0 2 A0 2 9 3 2

Turn over »



10 Diagram NOT

accurately drawn

Figure 1

A conical container is fixed with its axis of symmetry vertical. Oil is dripping into the
container at a constant rate of 0.4 cm’/s. At time ¢ seconds after the oil starts to drip into
the container, the depth of the oil is # cm. The vertical angle of the container is 60°, as
shown in Figure 1

When ¢ = 0 the container is empty.
(a) Show that #’° = 181
5w ( 4)

Given that the area of the top surface of the oil is 4 cm?

(b) show that ¢4 = 4
dr 5h (6)

(¢) Find, in cm?%s to 3 significant figures, the rate of change of the area of the top surface
of the oil when 7= 10

(2

30
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Question 10 continued

(Total for Question 10 is 12 marks)

TOTAL FOR PAPER IS 100 MARKS
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