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1. (a) Use Simpson’s rule with 4 intervals to find an estimate for

2
22
eSll’l P dx
0
Give your answer to 3 significant figures.
2
Given that | ¢™ " dx = 3.855 to 4 significant figures,
0

(b) comment on the accuracy of your answer to part (a).
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Question 1 continued

(Total for Question 1 is 5 marks)
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2. The vertical height, # m, above horizontal ground, of a passenger on a fairground ride,
t seconds after the ride starts, where ¢ < 5, is modelled by the differential equation

2
tz%—Zt%+2h=t3 @

(a) Given that = ¢”, show that

. dh dh
t—=—
O T
2 2
(ii) 72 g = d_il — %
dr dx dx

(b) Hence show that the transformation 7 = ¢* transforms equation (I) into the equation

2
d—};—3%+2h:e3x
de* T dx

(c) Hence show that

1
h=At+Bt2+5t3

where A and B are constants.

Given that when =1, 2 = 2.5 and when ¢ = 2, % =-1

(d) determine the height of the passenger above the ground 5 seconds after the start of
the ride.

Pp 7 2 7 9 6 R A 0 4 2 8
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Question 2 continued

p 7 2 7 9 6 R A0 6 2 8

OmC .

Sa%eritel
(%0 » »
SET
bo% 34
Bogs

S
SIS
LTS
X
Doorerle%s
o emress
ks

X4

‘0::
v%;
N
2%

X%
9%
X
XX

%0 %%
036%6%6%%%

XIHK

3255 %
PO & e €
«

<
696%%%%

O
3RS
LXK

<
IR
SRS
150

55

)
oot totetetotetoted

0
08

o%
%%
otete e e 0%

avi.lo
5

Doct:s @ 98

%Vo":.

R
5



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 2 continued

(Total for Question 2 is 16 marks)
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In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.
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Figure 1
2
Figure 1 shows a sketch of the curve with equation y = S
and the line with equation y =5 — 4x | + 6]
Use algebra to determine the values of x for which
2
x —2x-24 —5_ay
|x + 6|
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Question 3 continued

10

p 7 2 7 96 R A 01 0 2 8

OmC .

Sa%eritel
(%0 » »
SET
bo% 34
Bogs

S
SIS
LTS
X
Doorerle%s
o emress
ks

X4

‘0::
v%;
N
2%

X%
9%
X
XX

%0 %%
036%6%6%%%

XIHK

3255 %
PO & e €
«

<
696%%%%

O
3RS
LXK

<
IR
SRS
150

55

)
oot totetetotetoted

0
08

o%
%%
otete e e 0%

avi.lo
5

Doct:s @ 98

%Vo":.

R
5



%
1%
<

096%%
ototototots

a4 )

55
$RXXS
%

<
%%

%
o%%
RS

Question 3 continued

%s%
e
558

X X
XX

KR

SEREKKL
aﬁ)nﬁ/

X
<
o

XX
%
5

KKK
e
o
S
%!

0%
<K
38
2405

o9e%%
0%6%%
P505050
\ %S
SR

9%
KL
0%}
Youos
q%
0%’

0
ool

O
de%3s
B

A
QRIS
RRLRR

%
A
%
Y
<R

0000,
23002
1S/

AR
RN

O
%S
]

e §

%
o2

%

K
Q?ﬂpb
KN
ik
3%

X
<
oot ¥}
%S
R

0
%%

00095200
S o5
PN
YK
NI
SN
LS
8 w5
SIS,
GRS
SONZS
SN
S04
SON
S 0
RERREL
fotetetetete!
RRRRRS

35

o

3%

o2

e

\
QLR

St tootetetote!
&ﬁﬁ&%&%éb

%
R
Se%s

55
SRRLRRS
XX

3K

o%
S ssssosssetetetetet

196%%

SR
XORRIRKARAKARAKH

%
<

RN
SOY
Sk

53

RIS

Q%’
KRR
§§\

(Total for Question 3 is 7 marks)

%
-

5

%5

%
-
X%
(
\

11

o R0 D S0 0 Turm over »
p 7 2 7 96 R A 01 1 2 8



r

4. The ellipse E has equation

x2 2
_+y_:1
16 9

(a) Determine the exact value of the eccentricity of £

2

The points P (4cos @, 3sinf) and O (4cos O, —3sin6) lie on £ where 0 < 0 < z
The line /, is the normal to £ at the point P 2

(b) Use calculus to show that /, has equation

4xsinf — 3ycosd = 7sinf cosd
“)

The line /, passes through the origin and the point O
The lines /, and /, intersect at the point R

(c) Determine, in simplest form, the coordinates of R

(C))

(d) Hence show that, as # varies, R lies on an ellipse which has the same eccentricity as
ellipse £
(2)

Q ) i

12
P 7 2 7 9 6 R A0 1 2 2 8
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Question 4 continued
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-
5. (a) Show that the substitution ¢ = tan g transforms the integral

1
2sinx —cosx + 5

dx

into the integral

————dt
3t +2t+2

(b) Hence determine

1
2sinx —cosx + 5

dx

(C))

C))
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Question 5 continued
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Question 5 continued
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(Total for Question 5 is 8 marks)
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| VAUV SIHLNIILIM L

y =1In(e”™ cos3x) —% <x< %
(a) Show that
d =2 —3tan3x
dx
2
. d'y
(b) Determine o
3)
(c) Hence determine the first 3 non-zero terms in ascending powers of x of
the Maclaurin series expansion of In (e” cos 3x), giving each coefficient in
simplest form.
3)
(d) Use the Maclaurin series expansion for In(1 + x) to write down the first 4 non-zero
terms in ascending powers of x of the Maclaurin series expansion of In (1 + kx),
where £ is a constant.
(1)
(e) Hence determine the value of k£ for which
lim (i In e”* cos 3xJ
x=0{ x? 1+ kx
exists.
3)
20
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Question 6 continued
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(Total for Question 6 is 12 marks)
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7. With respect to a fixed origin O the point 4 has coordinates (3, 6, 5) and the line /
has equation

(r—(12i + 30j + 39Kk)) x (7i + 13j + 24k) = 0
The points B and C lie on / such that AB = AC = 15

Given that 4 does not lie on / and that the x coordinate of B is negative,

(a) determine the coordinates of B and the coordinates of C

“4)
(b) Hence determine a Cartesian equation of the plane containing the points 4, B and C

3)
The point D has coordinates (-2, 1, &), where a is a constant.
Given that the volume of the tetrahedron ABCD is 147
(c) determine the possible values of a

C)
Given that a > 0
(d) determine the shortest distance between the line / and the line passing through the

points 4 and D, giving your answer to 2 significant figures.
“)
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Question 7 continued
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Question 7 continued
(Total for Question 7 is 15 marks)
TOTAL FOR PAPER IS 75 MARKS
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