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1. (a) Given that

__cosec2x
=cC

y

complete the table below with the value of y corresponding to x = 2, giving your
answer to 2 decimal places.

X 1.5 1.75 2 2.25 2.5

y | 273 | 281 522 | 1631
ey
(b) Use Simpson’s rule, with all the values of y in the completed table, to estimate, to
one decimal place, the value of
2.5 5
J. eCOSCC X dx
1.5
3)
(c) Using your answer to part (b) and making your method clear, estimate the value of
2.5 5
J- ecot X dx
1.5
(2)
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The Taylor series expansion of f(x) about x = a is given by

f(x) = f(a) + (v — a)f'(a) + E=9" ‘2"’)2 (@) + ot S gy 1
. r.

Given that

S

d’y . dy
?4‘35—2)&‘)/:4 (I)

KRR

(a) show that

4 2
dy:ad—y+bxd—y+cd—y

at dx e

VAUV SIHLNIZLIEM 1O

where a, b and c are integers to be determined.

C))

Hence, given that y =1 and d—J; =1 when x =2

(b) determine a Taylor series solution, in ascending powers of (x — 2), up to and
including the term in (x — 2)*, of the differential equation (I), giving each coefficient
in simplest form.

(C))
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3. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
Use algebra to determine the values of x for which
2
ke SV
[x = 3]
(6)
. J
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Question 3 continued
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(Total for Question 3 is 6 marks)
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y= (15 +—ezx)
(a) Show that
d’y e (ezx + 30)

dr’ (15-FeZX)3

3
(b) Hence determine the Maclaurin series expansion for y, in ascending powers of x,
up to and including the term in x°, giving each term in simplest form.
2
(c) Use the series expansion for sinx in ascending powers of x to determine, in simplest
form, the first 2 non-zero terms in ascending powers of x of the series for sin3x.
0y
(d) Use the answers to parts (b) and (c¢) to show that
15+¢*) -4
lim ( - ) = L
x>0 sin3x 12
2
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Question 4 continued
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Question 4 continued

(Total for Question 4 is 8 marks)
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( )
5. (a) Use the substitution # = tan % to show that
1 4t
1+ cosecxdx - (1 + tz)(l + t)z dr
3)
(b) Hence show that
;dx = Ax + B +k
1 + cosecx 1+ tanl =
2
where A4 and B are constants to be determined and £ is an arbitrary constant.
6))
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Question 5 continued
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( )
6. (i) Use L’Hospital’s Rule to show that
liml —cos7x _ 49
x>0 xsin9x 18
“)
(ii) y=xe"
(a) Use Leibnitz’s theorem to show that, for £k € N
% = 372" (Ax® + Bloc + Ck (k — 1))
where 4, B and C are integers to be determined.
)
(b) Hence determine the values of x for which
&
(2)
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r

7. The concentration, Pmgm ", of a pollutant in a reservoir, ¢ days after the pollutant
entered the reservoir, is modelled by the differential equation
%% = 4P* -1 (D)
(a) Show that the transformation x = % transforms equation (I) into the equation
% —2x = -8t (II)
3)
Given that P=0.5 when =0
(b) solve differential equation (IT) to show that, according to the model,
1
where £ is a constant to be determined.
(6)
Given that the concentration of the pollutant in the reservoir, 3 days after the pollutant
entered the reservoir, was 0.034mgm
(c) comment on the reliability of the model, giving a reason for your answer.
(2)
L
24
AR mmC
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Question 7 continued

26

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

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 7 continued

(Total for Question 7 is 11 marks)

e

NN O 0 0 .,
P76 379 A0 27 3 6 Turn over



r

8. The ellipse E has equation

64 36

The line / has equation y = mx + ¢ where m and c are constants.

(a) Show that the x coordinates of the points of intersection of £ and / satisfy
the equation

(16m2 + 9)x2 +32emx + 166> + k =0
where k is a constant to be determined.

Hence, given that the line /
* isatangentto E
» passes through the point (10, 20)

(b) determine the possible equations of /

(2

(©))

P 7 6 3 7 9 A 0 2 8 3 6
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Question 8 continued
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( )

9. The parallelogram P has vertices E, F, G and H, with coordinates

E(10,-1,-6) F(7,-2,7) G(10,2,9) H(13,3,-4)

(a) Determine the exact area of P, giving your answer as a simplified surd. 3\
3) =
B
The line / passes through E and is perpendicular to the plane containing P f:f'l\
KBS
(b) Determine an equation for / giving your answer in the form (r —a) xb =10 2\
where a and b are constant vectors. {;\
@) 2
Given that \_5:*
* Pis one face of a parallelepiped S
+ the opposite face of the parallelepiped lies in the plane 77
» the point (25, -4, 13) lies in I/
(c) determine the volume of the parallelepiped.
)

NN O D Se.
P 7 6 3 7 9 A 0 3 2 3 6
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 10 marks)
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