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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 Atriangle 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

o

oo
S
gt
=
i

t
L

HLN]

:,‘g’
i

3%
X

X
AV

\]
o

55
¥

5

ST
P ﬁ"f%*’
SR

3%

RS

e
i

%
A

ol% <
o

(939 € 920
<N
(oL 9%

%%

0
8K
R
Io%
S

<
5
5
S5
5K

RRKRRILLRS
SRR
SR
K%

A
SRR A
0:.0 5%

0
!
S eseted
>
5

%%

oS IREEs

NS
.’0 5 .0
N GO 00 00 00
SRR
XKL
SRRLLRS

6K
oaes
5K

’:“' 3‘ hvvv%v
e

SRRILRRK

<
3

\ 1
:‘1 .4 -
v
R

KE

BaSotesTets
B%ivin 0%
L iy

SRS

SN
S %

LK
Ssegstaetet b’ e
Soroteete « o
Dogedete!
SRS
CIREKREKRS

oo
oesstetetedss

CRKRARLLR

R
s
:’:"

<X

<55

X

ORI
fod

GRS
Se20002e%e%020%
ool tetetedetels

K



AR
IREERRLESS
P
o %
Lo
%

<

ol
Jated,
%

00
b

%

55

QS

I EAH
[0 4 %
SRS

X >
o094 ozose]
A
AP
0.
000wt

2X

AR
baelaletoreiotels

0 0000090,
a "
J 14

{os2osels;
XKL

%%
N O
5,
’.

Q
%
&
%5

N
24

R

oo
n

GORK
be%

SSIOR
0‘0000

O
R
2555
SRS
CRHRRIHILL LRSS

100000000 50000 % %%
XX

SR

5
fateses!
%

<
5
odesetete

o
o0ttt 0se 0t e tetetetety B

35
LRI

0
%

55
S

959

036%%0% %%

<X
fole!
o20%

5

EXX
SRS
SR

%

<
5
LIRS
255

~
o0
SR
K
9
90

KR
Po%etels
XK
kK
5SS
%5
(RS

<
oy
A

35109, 3%%
GRS

A
CRRIAARXK
P8y 0e% %}

COERRR

KK
=]
N
.’

i9%e:
pyoge--ate?
S
et odel
S
ST

000
RN
SN

<
5
%
B
5%
25

KSR

<
K35

b
CRLRLLLLRLLS
%

ERRLLER
<
2R

9%
K
N
e
o5
S5
%
2
55
b

RS
o0}

X KRR KK
GRS

10200050 % %%

AR
BoLatatetetetotetors!
196%%
oo

SRS
KRG

( )

Question 1 continued
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(

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

(@) Find AB as a simplified vector in terms of i and j

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

(c) Find a unit vector parallel to AB.
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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.
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Question 3 continued
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Question 3 continued

(Total for Question 3 is 10 marks)
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4 Differentiate with respect to x

€% cos 3x
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( )

5 Asolid cuboid has volume 772 cm?
The cuboid has width x cm, length 4x cm and height h cm.
The total surface area of the cuboid is A cm?

(a) Show that 4 = 8x2 + 220

* 3)

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

(c) Find, to 3 significant figures, the minimum value of A.
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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 = x2 + 2x — 6 and the line with equationy = 5x + 4

(b) Use algebraic integration to find the exact area of the finite region bounded by the
curve and the line.
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Question 6 continued
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( )

7 A particle P moves in a straight line so that, at time t seconds (t > 0), its velocity, v m/s,
isgivenbyv=3t2-4t+7

Find

(a) the acceleration of P attime t =2

(b) the minimum speed of P.

When t =0, P is at the point A and has velocity V m/s.

(c) Write down the value of V.

When P reaches the point B, the velocity of P is also V m/s.
(d) Find the distance AB.
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Question 7 continued

N
)
S

plotvim. 10!
QK
XX
%&‘v%

S
2

K
<3S

25
5

X X ICSRKEL
oY% oY%
SGORELRS
CRRKHRS

06
<5
boiet
9L

dgesetatetetels
RRR
IS
SEIRIRES

<
55

<>
25

LIRS
258
55

K

e
SR
eded
o

%
%

<

%%

o%

ool
(5
S Jo%e!
% Koo
poteds
3%

/ 7
e <2 X,
RS

GRS

SRR

.:’:"

S

:’:’
oo,

%
KKK ALK

ORI

55
K



AR
IREERRLESS
P
o %
Lo
%

<

ol
Jated,
%

00
b

%

55

QS

I EAH
[0 4 %
SRS

X >
RIS

i 5
S
Poo% 2 %9
0%l

2X

AR
baelaletoreiotels

0 0000090,
a "
J 14

{os2osels;
XKL

%%
N O
5,
’.

Q
%
&
%5

N
24

R

oo
n

GORK
be%

SSIOR
0‘0000

$K
R
2555
SRS
CRHRRIHILL LRSS

100000000 50000 % %%
XX

SR

55
fateses!
%

<
5
odesetete

o
o0ttt 0se 0t e tetetetety B

35
LRI

0
%

55
S

959

036%%0% %%

<X
fole!
o20%

5

EXX
SRS
SR

%

<
5
LIRS
255

~
o0
SR
K
9
90

KR
Po%etels
XK
kK
5SS
%5
(RS

<
oy
A

35109, 3%%
GRS

A
CRRIAARXK
P8y 0e% %}

COERRR
RS
(OOt
X
N
.0

O
LK
o
,
03099
R

QO
SRASERSL
<SENES

<
5
%
B
5%
25

KSR

<
K35

b
CRLRLLLLRLLS
%

XA
SRRULES
<
QLXK

9%
K
N
e
o5
S5
%
2
55
b

RS
o0}

LI
GRS

OCERERE
OGRS
1902650205026 % %%
X

s

.:
<5
:’

%%

( )

Question 7 continued

(Total for Question 7 is 12 marks)

21

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

PMT



( N ¢

8 Acurve C has equation
_3x2-1
4 3x+2
(a) Write down an equation of the asymptote to C which is parallel to the y-axis.

where x # —%

(1)

(b) Find the coordinates of the stationary points on C.

The curve crosses the y-axis at the point A.

(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 A.

(3)
The line | is the normal to the curve at A.

(e) Find an equation of |.
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Question 8 continued
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9 sin(A + B) =sinA cosB + cosAsinB
cos(A + B) =cosAcosB -sinAsinB
Using the above identities

(@) show that cos 20 =2cos? 0 -1
(b) find a simplified expression for sin 24 in terms of sin & and cos 4
(c) show that cos 3¢ = 4 cos® # — 3 cos 6

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

6cosfd—-8costH+1=0
(4)

(e) find

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

(i) the exact value of f5(8 cos® 0 + 4sin@ |do
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Question 9 continued
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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 t seconds after the oil starts to drip into
the container, the depth of the oil is h cm. The vertical angle of the container is 60°, as
shown in Figure 1

(038, & 90
LN
&

When t = 0 the container is empty. Se
(@) Show that ' =

g (4)
Given that the area of the top surface of the oil is A cm?

(b) show that ¢4 = 4
& Sh

(c) Find, in cm?/s to 3 significant figures, the rate of change of the area of the top surface
of the oil whent =10
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Question 10 continued

(Total for Question 10 is 12 marks)

TOTAL FOR PAPER IS 100 MARKS
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