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1. Prove by contradiction that, if @ and b are real numbers, a > 0 and b > 0, then

9—a+ﬁ>12
b a

“4)
(Total for Question 1 is 4 marks)

2. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

]
Use integration by parts to find the exact value of n—zxdx

1 X

: : b :
Write your answer in the form a + —, where a and b are integers.

© (6)
(Total for Question 2 is 6 marks)

3. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

A curve C has equation
3 +6 y = %xy2

Find the exact value of % at the point on C with coordinates (2, 3). Give your answer

a+1Inb

in the form , where a and b are integers.

(7)
(Total for Question 3 is 7 marks)
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4. (a) Use the binomial expansion, in ascending powers of x, of ﬁ to show that
(1-2x)

2+3x ~ 2+ 5x + 6x° ‘x‘<0.5

,/(1 - 2)6) (4)
(b) Substitute x = L into
20

2+ 3x

Ja=2%)

to obtain an approximation to /10

=2+ 5x + 6x°

Give your answer as a fraction in its simplest form.

3)
(Total for Question 4 is 7 marks)

Figure 1
Figure 1 shows a right circular cylindrical rod which is expanding as it is heated.
At time ¢ seconds the radius of the rod is xcm and the length of the rod is 6xcm.

Given that the cross-sectional area of the rod is increasing at a constant rate of

2100m2 s ', find the rate of increase of the volume of the rod when x = 2

. . 3 -1 . .
Write your answer in the form kzcm™s = where £ is a rational number.

(6)
(Total for Question 5 is 6 marks)
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Figure 2

Figure 2 shows a sketch of the curve with parametric equations

x=3sint y=2sin2¢ ogzgg
The finite region S, shown shaded in Figure 2, is bounded by the curve, the x-axis and

the line with the equation x = 5

The shaded region S is rotated through 2z radians about the x-axis to form a solid
of revolution.

(a) Show that the volume of the solid of revolution is given by

a
kI sin® zcos® ¢ dr

0

where k and a are constants to be given in terms of z.

(b) Use the substitution u = sint, or otherwise, to find the exact value of this volume,

giving your answer in the form PT here p and g are integers.
q

(Solutions relying entirely on calculator technology are not acceptable.)

C))

C))

(Total for Question 6 is 9 marks)
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7 E SN S rtial fracti
. (a) Express 02— in partial fractions.
(2)
The mass, x grams, of a substance at time # seconds after a chemical reaction starts is
modelled by the differential equation
dx
E=k(4—x)(2—x) t>0 0<x<?2
where £ is a constant.
Given that when r=0,x=10
(b) solve the differential equation and show that the solution can be written as
YT gk
(Solutions relying on calculator technology are not acceptable.)
(6)
Given that £ = 0.1
(c) find the value of # when x = 1, giving your answer, in seconds, to
3 significant figures.
(2)
(Total for Question 7 is 10 marks)
. J
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

BZ N

AV

Figure 3
Figure 3 shows a sketch of part of the curve with parametric equations
x=£+2t y=£-9 teR
The curve cuts the x-axis at the origin and at the points 4 and B as shown in Figure 3.

(a) Find the coordinates of point 4 and show that point B has coordinates (15, 0).

3)
(b) Find the equation of the tangent to the curve at B, giving your answer in the form
ax + by + ¢ = 0, where a, b and c are integers.
“4)
The tangent to the curve at B cuts the curve again at point X.
(c) Use algebra to find the coordinates of X, showing each stage of your working.
(3)

(Total for Question 8 is 12 marks)
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9. Relative to a fixed origin O, the line / has vector equation

-1 2
r=—4|+4 1
6 -1

where / is a scalar parameter.

Points 4 and B lie on the line /, where 4 has coordinates (1, a, 5) and B has coordinates
(ba _13 3)

(a) Find the value of the constant @ and the value of the constant b.

3)
. —>

(b) Find the vector AB

2
The point C has coordinates (4, -3, 2)
(c) Find the size of angle CAB.

3)
(d) Find the exact area of the triangle CAB.

(2)
The point D lies on the line / so that the area of the triangle CAD is twice the area of the
triangle CAB.
(e) Find the coordinates of the two possible positions of D.

C)

(Total for Question 9 is 14 marks)

TOTAL FOR PAPER IS 75 MARKS

.
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Question 1 continued

This is the end of Question 1 answer space. Please turn the page for Question 2 answer space.

(Total for Question 1 is 4 marks)
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Question 2 continued

This is the end of Question 2 answer space. Please turn the page for Question 3 answer space.

(Total for Question 2 is 6 marks)
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Question 3 continued

This is the end of Question 3 answer space. Please turn the page for Question 4 answer space.
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Question 4 continued

This is the end of Question 4 answer space. Please turn the page for Question 5 answer space.
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Question 7

Write the answer to Question 7 on these 4 pages
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Question 7 continued
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Question 8

Werite the answer to Question 8 on these 4 pages
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Question 8 continued
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Question 9

Werite the answer to Question 9 on these 3 pages

22

P 8 7 4 7 0 A 0 2 2 2 4

e

I
R
oot etetetotetotetete!
R85
ool otetetetetotetetete!

3
%
<
oS
o

o~
%%
X
A S phes
5
XS

<CJ
&

S
S5
ot
S
o5

2555

%%
0':000. o

0900090009000 %000 %% %:% %%

XX
XX
5

o%

oo asasssssesesatetetetototols

0.0
e ¥ G e
4 i
o

X XXX

X KK &
(90,000,

e

e oo totetetete st tototototote?
S RRRRsISE
KKK,

oo et e oot totetetatetotetetotete!

0% %
3%

vt

SRS
o Y
v:‘ -
2%

000K
Sootetoloteteteles
..' %

.

OO
SIBIZES,
oodesetotetetek

466>
IR
295959

SSoteteetetotel
LI

O

RS
s erorete s

R RIIIIIIIIIIRKK

:$§35%%§$0

ototelotetetetess

ototelotetotete!
28

S
X

<.
CUEELL
B
I

QL

>
&
%0
R
355

¢
(ot
S
0.0
o
<

OO
SRS
X KKK
XX
Satosoteses
QLRI

<

3K
%55

0%0.:.
555

<K
RS
355
boses



OO
AL
Satelototet
5000RRLRIISS I
% RIRK

OO
255K
Satelotote!
RRRRRS
o20tetetede

:%
2
L

A
CRRRHLLRALKS
SRRRRIRIILLS
kSRR
R RRSIIRRLKS

9ol

% %
O™ %%
X X

RS

K>

L L
[0 0%
SO
X il
Sererered
QRAARKKL
Qp XK

%%
050595
RS

6% %

7

Question 9 continued

O]

P 8 7 4 7 0 A 0 2 3 2 4

23

Turn over »



7

Question 9 continued
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