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Mensuration

Surface area of sphere = 47°

Curved surface area of cone = zr x slant height

Volume of sphere = %mﬁ

Series

Arithmetic series

Sum to n terms, S, = %[Za +(n—1)d|

Geometric series
a(l—7r")
I-r)

Sum to n terms, S, =

Sum to infinity, S_ = IL I <1
—r

=

Binomial series

n(n—1)

(1+x)n :1+nx+Tx2 ++I’l(1’l—1)(l’l—r+l)xr+

r!

for [x]<LneQ

Calculus

Quotient rule (differentiation)

d (f(x)] _ (g ~ fn)g'(x)
dr{ g(x) [g(0)]

Trigonometry

Cosine rule
In triangle ABC: a* = b* + ¢* — 2bccos A

fand — sin6
cost
sin(4 + B) =sin 4 cos B + cos 4 sin B sin(4 — B) =sin A cos B—cos A sin B
cos(4 + B) =cos A cos B—sin 4 sin B cos(4 — B) =cos A cos B+ sin 4 sin B
tan 4 + tan B tanA4 — tan B
tan(A + B) = — 2 T 202 tan(A4 — B) = —2 — 202
1 —tan Atan B 1+ tan Atan B
Logarithms
log, x
log, x = ——
log, a
2

YISV SIHENEILIEM LONOd VIdY SIHL NI F1LIIM LONOG

VISV SIHLNEILIIM 1ON-OC

DO NOTWRITEIN-THIS;AREA

DO NOTWRITE IN-THIS'AREA

DO NOTWRITEIN THIS AREA



oqosesesess XXX

RS S

aR g2 .

RS R Answer all ELEVEN questions.

S S

SRR SN . . )

S e Write your answers in the spaces provided.
o XX ‘?‘*..

You must write down all the stages in your working.

1 Find the set of values for x for which

LB (@) 8x—7 <5x+5

SR

2)

(b) 2x*—5x-3>0

e 3
XCERXX
Lo (3)
SO

S (c) both 8x—7 <5x+5 and 2x>—5x—-3 >0
(e))

oleds
S
5

s
S

%% %
KR
096%%
‘::0

X
X
%

66
X XX
‘00
58

QL
o
S

0>
55
2%
oo

0:%\

S
<
X
%
o %

2
% A
R

XX

%

XXX
Vg

00 %% %%
096%%%%
togesess

e

OO
Setesatatet
§ K ostef s
2%
RS

X
K

XL

SRTIS

SIS

SBAIXK

B o]

& &

RALER?

S

CRAXX XD

000 T05S

D% v ]

Podave%}

pl%e-w-204

2 NS

eSS

SRS

X X

900 e %% %

SRS

oS SIS

o2 OIS

[95% %%

- 308 S 5

ST See - 0%t

K RITTRKS
Bty 0%

% %% 0 & %
X K (030, S o203
IS XML
oo et ! 0
SREKKEL SO
CRKKY CRRRKRKL
2R !
e etote! KKK
o tote! 255
SRR 5K
CRRRRKS B85
090 %0 9% % 1909%%%
e etote! KKK
2R 2
oaoteses SRKXKK
KRR 500RRS
KRR SRR
SRR L
2R oEototode!
aSasoteses KKK
SRR SRRIKS
KUK L8888
R8s S
2R otototode!
aSstoteses KKK
SRR KRR
LIS 8K
XS oo
2 otootode!
aSstoteses KKK
LR KRR
RIS SR
CXRS R
SGKE KKK
RRRKS 2R
25 SRS
R385, 3RRRRKS
XX LHRXRR
090008 S
- K50
.0

%5

%
ot
5%
poosl oo
S
OS abes

05
&5
4
7Oy
ava¥edd

o S5 M
praaa QR
PTY:

X
N
X

(Total for Question 1 is 6 marks)

3

Turn over »



4 1
f(x)=2+ —x— —x?
5 25

Given that f(x) can be expressed in the form 4 — B(x + C)* where 4, B and C are

constants,

(a) find the value of 4, the value of B and the value of C.

(b) Hence write down
(1) the maximum value of f(x),

(i1) the value of x for which this maximum occurs.
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Diagram NOT
p 0 accurately drawn
18cm 18cm
0
Figure 1
Figure 1 shows a sector OPQ of a circle with centre O.
2
The radius of the circle is 18 cm and the angle POQ is ?ﬂ radians.
(a) Find the length of the arc PQ, giving your answer as a multiple of 7
(2)
Figure 2 below shows the sector OPQ and the kite OPTQ.
T
Diagram NOT

accurately drawn

P >0
18cm 18 cm
0
Figure 2

PT is the tangent to the circle at P and Q7 is the tangent at O, such that
angle PTQ = o radians.

(b) () Find a in terms of 7
1)

(i) Calculate, to 3 significant figures, the area of the region, shown shaded in
Figure 2, which is bounded by the arc PQ and the tangents PT and QOT.
(6)
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4

The point 4 has coordinates (—4, —10) and the point B has coordinates (3, 11)
The line / passes through 4 and B.

(a) Find an equation of /.

The point P lies on / such that AP: PB=3:4

(b) Find the coordinates of P.

The point Q with coordinates (m, n), where m < 0, lies on the line through P that is
perpendicular to /.

Given that the length of PQ is Jio

(c) find the coordinates of Q.

The point R has coordinates (—11, —21)
(d) Show that
(1) AB and RQ are equal in length,
(1) AB and RQ are parallel.

(e) Find the area of the quadrilateral ABQOR.

2)

2

(6)

C))

2

10
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where p and ¢ are integers.
Given that (x — 3) is a factor of f(x)

(a) show that 9p+¢g+6=0

3)
Given that (x + p), where p > 0, is also a factor of f(x)
(b) show that p*>+ 10p+¢q =10
3)
(c) Hence find the value of p and the value of g.
3)
(d) Using your values of p and ¢, factorise f(x) completely. 8555
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7 (a) Complete the table of values for y = 3Z +2
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Give your answers to 2 decimal places where appropriate.

(2)
X 0 1 2 3 4 5
y 3 3.32 5.95
(b) On the grid opposite, draw the graph of
y=3*+2  for 0<x<5
(2) XS
(c) By drawing a suitable straight line on the grid, obtain an estimate, to one decimal ggggo
place, of the root of the equation 55
log,(6 —2x)* —x=0
in the interval 0 <x <5
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Figure 3

Figure 3 shows a metal solid S.

The solid is a right triangular prism.

The cross section of S is an equilateral triangle with sides of length xcm.

The length of § is 4xcm.

Diagram NOT
accurately drawn

The prism is being heated so that the cross sectional area is increasing at a constant rate

of 0.03 cm?/s.

(a) Find, giving your answer to 3 significant figures, % when x =2

(b) Find the rate of increase, in cm?/s, of the volume of .S when x = 2
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10 (a) Solve the equation
tanx® = — for 0 < x < 360

Give your solutions to the nearest whole number.

Given that
7sin*?0 + sinf cos@ =6
(b) show that

tan’@ + tanf—-6=0

(c) Hence solve the equation
7 sin? y° + sin y° cos y° =6 for 0 <y < 360

Give your solutions to the nearest whole number.
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11
Diagram NOT
accurately drawn
Figure 4
The region R, shown shaded in Figure 4, is bounded by the curve with equation y = e*,
the curve with equation y = 4e*, the straight line with equation x = a, the x-axis and the
y-axis.
When the region R is rotated through 360° about the x-axis, the volume of the solid
generated is
k—8me™
where £ is a constant.
Using algebraic integration, find a possible value of @ and the exact corresponding value
of k.
8)
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Question 11 continued

(Total for Question 11 is 8 marks)

TOTAL FOR PAPER IS 100 MARKS
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