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1. (a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of

(2+5x)7
giving each term in simplest form.
)
(b) State the range of values of x for which this expansion is valid.
1)
(c) Given that x is sufficiently small, find the values of a, b and ¢ such that
2
_4 ~ a+ bx + cx’
2+ 5x
ey
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Question 1 continued
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( )
2. VA
C
1) x
Figure 1
Figure 1 shows a sketch of the curve C with equation
5
=—+x-1
Y73
The region R, shown shaded in Figure 1, is bounded by C, the line with equation x = 2,
the x-axis and the line with equation x = 8
This region is then rotated through 27z radians about the x-axis to form a solid.
Use algebraic integration to find the exact volume of this solid.
)
\_ J
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Question 2 continued

(Total for Question 2 is 5 marks)
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r

3. A curve has parametric equations

t+4 t+2

(a) Show that a Cartesian equation of the curve is y = g(x) where

ax+b
&) cx+d e<x</f

and a, b, ¢, d, e and f are constants to be found.

C))

(b) State the range of g.
2

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

The curve C has equation

4x* + y* — 2xy = 24x

(a) Find % giving your answer in simplest form in terms of x and y.
6))
The point P lies on C.
Given that
» the gradient of C at P is 2
* P has coordinates (a, b) where a > 0 and b > 0
(b) find the value of a and the value of 5.
3)
L
10
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Question 4 continued
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r

5. The line /| has equation

2 1
r=|-1(+41/4 where / is a scalar parameter
3 2
The line /, has equation
-1 2
r=| f|+ul -1 where f is a constant and y 1s a scalar parameter
6 7

Given that /, and /, intersect at the point P
(1) find the value of S

(i1) find the coordinates of P
(6)

.

P 7 8 8 51 A 0 1 4 2 8

e

X s

g posete!



00 %
s
Sodesodeds

2555
LRLRRLRLRRK

4&?&'
XX
%
OeSotetotetetotetotet

d‘
0%6%%
19%%
qﬁf

5

-

2
S
s
<

(‘

XXX
%2’

~

¢
%
5
25
5

K
290IILLIIIIKL oo

RO IBEKKBLKKBLLKK,
et otetetetetetatototesetetet
‘%spQé%bgﬁk
OSREISISROSIISKOsHsos

QKA
o
k¢

XS

000,00,
S8tetetets
NOT
Dol

00020200,
QKR

XX
LKL

0

x
<

o8

O
35
'0‘1‘
2,
000

$9%6%%
%ﬂﬁg
XX

o
XX
e

o7

KK

£599%
55
9959,
X
XXX

55
KL
K
RRRL

oS
5%
%
09t

o
2K
SRR
oSotetetoteds
RRRRK

2

350
000
o%!

%
%

X
QL

ZRLRK

SRS
S Sototetete!
SRRRERRS
o2e%s S

XX
XX
s

o96%%

QR

7

Question 5 continued

(Total for Question 5 is 6 marks)

O]

N T 0 A .,
P78 85 1A®015 2 8 Turn over >



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

Use the substitution u =3 + cosd to show that
i
2 sin26

————dO =av3+b

0 V3 + cosé

where a and b are constants to be found.
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RSB

Figure 2

| vawsmiNawmionod

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

Figure 2 shows a sketch of a parallelogram ABCD.
Given that
H
e AB=6i-2j+3k
ﬁ
e BC=-4i+3j-5k
 angle ABC=0, 0<0<90°

(a) find the exact value of cos 6, giving your answer in simplest form.

(&)

(b) Show that the area of parallelogram ABCD is 5Jk , where k is an integer
to be found.

(©)

NN T T OO o
P 7 8 8 51 A o 1 8 2 8
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s

8. A container initially contains 6 litres of water.
Water starts to flow into the container.

The rate at which the water flows into the container is modelled by the
differential equation

S =12¢e”’
dr

where V litres is the volume of water in the container, f minutes after water starts
flowing into the container.

(a) Solve the differential equation and use the initial condition to find an equation for V'
in terms of ¢

HEMIONOg.

12020

- VIUYSIHINIE

)

Given that the capacity of the container is 20 litres,

(b) determine, according to the model, whether or not the container will ever become

full, giving a reason for your answer.
1)
.
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=V

Figure 3

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

Figure 3 shows a sketch of the curve C with parametric equations

1
=1In(2¢+5 = — t> -1
x=In(2r+5) y p— >

A point P lies on C.
Given that the gradient of C at P is —4

(a) use calculus to find the exact y coordinate of P.

The region R, shown shaded in Figure 3, is bounded by C, the line with
equation x = In9, the x-axis and the line with equation x =1In15

(b) (i) Show that the area of R is given by

b
j k4
(1 +1)(2t +5)
where a, b and k are constants to be found.

(i) Hence, using algebraic integration, find the exact area of R.

. : 1 . .
Write your answer in the form 3 Ina, where a is a rational number.

p 7 8 8 5 1 A 0 2 2 2 8

(6)

(€))

e

YIHV SIHLNIZLIHM LON Od V3HVY SIHL NI ILIHM 1ON Od

V34V SIHLNI 3LIYM LON Od



2

%
35
doss

2 M

0
bo%es
R
2
o0’

850 coconcec
.~ DONOTV
St

XX
0%

o96%% %%
0902090002090 %0%6%9%4%%
Jototetotototoretet s te’

oY
o9e%
o5
%
%

0.0....
0.0‘0.0
Satosetets

S8
S

¢
%
5

9.0
SRKL
35555
XS

w&&%&
RRRKKS

%%
%%
0% %
‘ﬁ%

o%

%
0%
0ed%

o5
3353

Y088

XXX
B
AR

XX
0“0

0.0 0%

RREXK
o
%!

D

o
%
RRRKKS

%%
K
XX
ol

35S
]
)

oS

095 < W
SIS
SRS
LXK
BO%8 V' 008

0 00009999,
$9:0.0.0,9.9.9.9.9, XX
e

2NN
CXIHK I I K
SRR

0>
%!
J
*
039

ol

RN
ORI
3 %

A
000

oo%%
D
3

OO0
S8
oSoteteteted
RKEL
SRR

oo
LY

X XXX

SRS

P6%6%%!

XX
335
X XK
XX

XS
8%

% ﬁ%&
o

Question 9 continued

O]

p 7 8 8 5 1 A 0 2 3 2 8

23

Turn over »



7

Question 9 continued
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Question 9 continued

(Total for Question 9 is 15 marks)
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10. (a) Statement X: “If x” is an odd square number, then x is an odd number.”
A student was asked to prove Statement X using proof by contradiction.

The student begins by writing the following.

2 - .
Assume that x~ is an odd square number and x is an even number.

If x is an even number it can be expressed in the form x =2m m e N

Complete the proof.

(b) Use proof by contradiction to show that
“There are no integers a and b such that a° —4b =27"

You may assume Statement X without further justification.

(2
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Question 10 continued
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Question 10 continued
(Total for Question 10 is 6 marks)
. TOTAL FOR PAPER IS 75 MARKS y
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