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1. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
Find, by algebraic integration,
I 132x1n(3x)dx
giving the answer in the form 4In3 + B where 4 and B are integers.
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Question 1 continued

(Total for Question 1 is 5 marks)
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xcm

Figure 1

Figure 1 shows a cube which is increasing in size.
At time ¢ seconds,

» the length of each edge of the cube is xcm

+ the volume of the cube is Vem’

Given that the volume of the cube is increasing at a constant rate of Scm’s ™'

(a) find % giving your answer in terms of x.
!

(&)

b) Hence find the value of dx when V' = 64
( d
t

2

J

N0 D A Se.
P 7 8 9 1 1 A 0 4 3 2



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 2 continued

(Total for Question 2 is 5 marks)
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~ )
3. Giventhat y=0 at x =135 solve the differential equation
dy 2
8y— =xe >0 x>5
ym: y
giving your answer in the form y* = f(x)
)
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(Total for Question 3 is 5 marks)
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4. (a) Find, in ascending powers of x, the first 4 terms of the binomial expansion of

1

(4 + 5x)?

giving each term in simplest form.

(b) State the range of values of x for which this expansion is valid.

Using the expansion from part (a),
1
(c) (i) state the first 4 terms of the binomial series expansion of (4 — 5x)?

(i1) show that, if x is sufficiently small,

1 1
(4+5x)2 +(4-5x)2 ~a+bx’

where a and b are constants to be found.

(6))
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Question 4 continued
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5. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

A curve C has equation
2x+4y'=6+3¢”
The point P(%, Oj lies on C.

Find an equation of the tangent to C at P, giving your answer in the form
ax + by + ¢ = 0 where a, b and c are integers.

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

A curve C has parametric equations

x=8cost+ 2 y=6sint -3 0<t< 2

The point P lies on C where ¢ = %

(a) Use parametric differentiation to find the exact gradient of the tangent to C at P.

OO

M LON 0d

3)

The normal to C at P intersects the x-axis at the point R.

(b) Find, using algebra, the exact coordinates of R.
(6)

(c) Find a Cartesian equation of C. The equation must not involve

trigonometric expressions.
(2)
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Question 6 continued

16

P 7 8 9 1 1 A 0 1 6 3 2

L]

QXHXXK
KRR
CHRXRS
GRRXRS
RRRS
KRRHES
HRKS
poososetees
CHRXRS
GHRXRS
RRRS
XK
QRRRS
KK
RS
CHHXRS
KLRRES
RKLRHES
ZHXRA

555
boss vz
9>

¢
<55
&’

et
%S

%
%
X ;:‘;
5

0% %%

2% %

SRXSM
SRR

000009000 %000 0% 0
030%%% %% v
RIS
ISR

9
0
(0.0 00000000,
SRR
O 00000090,

IS
XX KKK
KKK KX
(00,000,
R8BS
S5,

.Y
0% %
Dose%0%
Joss & Js

<X
NS

%
o5

%
XK
o%

GG

potetototototototoroseseseses

2959593 ettty
ooteh Vot e b
oSetetoreds
0RERTRRD

dtetoete%!
LR
o20teteloete%e%

ol ot tetetetetese!

(%
0908
295959

OO
RS
030!
XX
5

0
%
4@@%
55
35S

6%
o208
5
oS etotetotetetotetotetetote!

X8
RRRRRKKS

o%
%% %%
SRR

X
55
X5
35
3RS

PO 4
00029 9208
-

o
S
QX 5

X
X%



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 6 continued

(Total for Question 6 is 11 marks)

e

p 7 8 9 1 1 A 0 1 7 3 2



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

o M|
(a) Show that the substitution u =¢" — 5 transforms

In8 X
e
ns (27 = 1)

to

b
i2u +5 du
LU Qu+1)
where a and b are constants to be found.

12u + 5

(b) Find an expression for m in the form

A B C
—2+—+
u u QCu+l

where 4, B and C are integers.

(c) Hence show that

In8 x
24i 22 dx = p+1Ing
n3 (2e" =1)

where p and ¢ are constants to be found.

p 7 8 9 1 1 A 06 1 8 3 2

C))
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e N %
8. Relative to a fixed origin O,
« the point 4 has position vector 2i— j + 5k
+ the point B has position vector 3i + 4j — 6k i
Given that the line / passes through 4 and B, 72&
N L
(a) (i) find AB ;:;.'4‘.";;§
(i1) find a vector equation for /. \:é\
o | Z
The point C has position vector pi +4j — k, where p is a constant. \\%\\
Given that EZ is perpendicular to &, Qg\
(b) find the possible values of p.
“)
The points 4, B and C form a triangle ABC.
Given also that p > 0
(c) find the area of triangle ABC, giving your answer to 3 significant figures.
C)
L )
22
N R S mmC
P 7 8 9 1 1 A @0 2 2 3 2
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Question 8 continued
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

yu A
3607 cm?
20cm
acm
C
R

> v

0 20 X
Figure 2 Figure 3

The curve C has equation

1

2x+3 )2
=12 ————
4 (x2+3x+5j

The finite region, R, shown in Figure 2, is bounded by the curve C, the line with
equation x = 20, the x-axis and the y-axis.

The region R is rotated through 27 radians about the x-axis to form a solid, S.
(a) Use algebraic integration to find the exact volume of S.

Give your answer in the form kInA where k and 4 are constants.

“4)
Figure 3 shows a hollow vase with identical shape to solid S.
The vase is made of glass, which has negligible thickness.

When the vase is full of water,
volume of water in the vase = volume of S

When the vase contains 360zcm’ of water, the depth of the water is «cm, as shown in
Figure 3.

(b) Use algebra to find the value of a, giving your answer to one decimal place.
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 7 marks)
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~ )
10. [In this question you may assume that if n is an integer and n” is even, then n is even.]
Given that p and ¢ are integers, use proof by contradiction to show that
P —4g+2%#0
3
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Question 10 continued
(Total for Question 10 is 5 marks)
TOTAL FOR PAPER IS 75 MARKS
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