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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 2
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

2 _ r
£x) = @) + (x - a)f"(a) + Z 9 ;"’) £(@) + ot SO 0+
. r.
Given that
dy  ,dv
?4‘3——2)&‘)/:4 (I)

(a) show that

4 2 3
d—{—ady+bxd)2} ch;
dx dx dx dx

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

“4)
: dy
Hence, given that y =1 and i 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.
“)
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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

x4

>4x + 8
|x = 5]

(6)
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Question 3 continued
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y= (15 +—ezx)

(a) Show that

a2y e (ezx + 30)

dr’ (15 + e“)g
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.

ey
(d) Use the answers to parts (b) and (c¢) to show that

(15+e) -4
lim -
x>0 sin 3x 12

2

12
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r

5. (a) Use the substitution # = tan % to show that

;dx = 24t > dt
1+ cosecx (1+t )(1+t)
3)
(b) Hence show that
S T P —"
1 + cosecx X
1+ tan| —
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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r

6. (i) Use L’Hospital’s Rule to show that

. l—=cos7x 49
Iim— = —
x>0 xsin9x 18
“)
(ii) y=x¢e"
(a) Use Leibnitz’s theorem to show that, for £k € N
ﬂ—?ﬂ“z (A4x® + Bx + Ck(k -1
T e ( x + Ck ( ))
where 4, B and C are integers to be determined.
)
(b) Hence determine the values of x for which
9
(2)

20

L]

y/

000
5

20!



SRR

%

K
’0%:
o%%

Q%p

!

5
ol
000!

X
X

SRS
oot tetetetetetetel
bo%s SRS

Qﬂp

X KK

0000::
IR RKX
X XKKKK
19090%%%%
20%0%0%%%%

o0

<X
CRRRRLRLRKS

ALK

o%

o
o
&L

%
X
RS
X
X
XRR

KR XX R
09090005399
16%%% %%

%
%%
R

o
RR

ot

$0.0.0.0.0.
2228

~

%%
3%
&

-
o
N

2%
S

OOCEAAA
SRS
Setetete
-%]r
LIRS,
SR

G
0%
"
K
355

R
&

%%
%%
N

ravadge

X

02
e
o
‘0

<>
2 %
[ =
avevede e
HHIHIRRKKS

XX
R
r.{
X X

¢
0%

%%
o%

Q-0
Ri

<
tetete%s

%%

>
pretosstossses

::::
6% %

X
%%
3
S
Qp

096%%%%

K
5
do%es
55
5

2L
555

.:.:
255

AL
SRR
Stotetelete%s
oot toteteotetete!
255

<
%

K
X
‘.

X
<
000
9%
3555

00
KK
X

0ol

0%

XL
d0%ed

od0%ed

5
o
o
%

<
X XK KK
RRRLREE

O
&

%
5
5
S
5%

XX
e
&
Qp
XX
Qﬂp

<
3
%3
é'
0

X2
0
o
X

QQQQO
9%

0
5
Q’
Qp

$
’:
55

<
<
S

X XK KK
BEAR
RER
R R

X X XKK
S

XX
A

A
XX
"

1909000909 %%

00
ototetosetes
<%
%,
35

%%
e
‘Y
vavels
Qg

R
35
%!
255
%
35

%@%g
RRRRK

5@?
':‘:’
RRKS

XX
RS
5
55
%
5

O
9%
%%
L

%
XX
196%%
196%%
196%%%
RRL

~ \
Question 6 continued
\. J
21
L] Turn over »



000
00

X X KSEEEKKEKKL

9%

4 N

090%9%0%%
botetetoteted

5
HRRRKK

20!

Question 6 continued

K REEILELLEIKLELLKL

<

K RKKRKLKKKL
02000 %%
XX

o0%%

XK AIHK AR IIK KA
X

(%
KRR
%0

XXX
0%

%

XX
<

55

otete

%S
oSS wzo Jo%8
N
5
g

%
:’:"
%%
%% %
'z’b

%

X2
XX
%
25
do%

o0
o0
XX
%
X

X
XX
X
XX
5
o2

00K
Lot ototetetotetetetotetete!
Lot tototetetotetetetotetete!
oo tatetetetetetetetete!
RIS
RRRRRIILLLLR

<>
5%
o205
Joseseses
&
KRS

<
S
% %
A
NSO
B

o
R

M oA SAW,
K

.Q
Booss
XX

3

¢
255
3%
3RS
LRI

.’
Pose
]
bl
%S
5

X X
<
5
.0
X
6%

QKKK
308

K RIKRELIKRLIIELRLK

2K

o%
%

0009000 %000 %090 %% % %%
KR

IS
RRRRRIS

dotetotelotelotoletotetetetete%et

X RIIKKAK I IHKAIKAIHKKN

0
XXX
X XK
%
%
o

020 %0 %0 %%
Deseseseses

%
X X

<
X

Fotelel
<
%

<
XX
SIS

%

O

Stetotede!
Setotodes

<>
0
000
2555

KRS

,
\
0%
0.0
0’0
55

22
L]



4 N

Question 6 continued
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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

LdP_up (I)
P d

. 1 . . .
(a) Show that the transformation x = rs transforms equation (I) into the equation

% —2x = -8 (ID)
Given that P=0.5 when t=0

(b) solve differential equation (IT) to show that, according to the model,

1

) o —
4f + 2 + ke*

where £ is a constant to be determined.
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.

3

(6)

()
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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

(©))
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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.

MIONOd. =

3 =
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 58S
+ the opposite face of the parallelepiped lies in the plane 77 v S
» the point (25, -4, 13) lies in I/
(c) determine the volume of the parallelepiped.
)

32
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