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1. (a) Given that

COSECZX

y=e

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 2 225 | 25

y | 273 | 281 5.22 | 16.31

1)

(b) Use Simpson’s rule, with all the values of y in the completed table, to estimate, to
one decimal place, the value of

25

ecoseczx dx
1.5

®3)
(c) Using your answer to part (b) and making your method clear, estimate the value of

2.5 5
t=X
e "dx
1.5

(2)
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The Taylor series expansion of f(x) about x = a is given by

ﬂ@=f@)+@-aﬁﬁn+Eiégﬁf«@+".+

Given that

(@) show that

d’y . dy
?4‘35—2)&‘)/:4 (I)

4 2 3
-%%:agz+bﬁi¥+c%§

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

Hence, given that y =1 and

d
—yzlwhen X=2
X

G a) 0@y + .
-l

(4)

(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 (1), giving each coefficient

in simplest form.

(4)
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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
|XX2+54| >4X+ 8
(6)
\_ y,
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Question 3 continued
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4 )
4. y= (15 + ezx)
(@) Show that
a2y e (ezx + 30)
dx’ (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.

)

(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 sin 3x.

(1)

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

. (15 : ) -4 1
x—0 sin 3X 12
)
. v,
12
VD0 R 0 O A 0 .
P76 3 7 9 A @ 1 2 3 6
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Question 4 continued
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( )
5. (a) Use the substitution ¢ = tan % to show that
_ 1 - Y
1 + cosecx 1+22)(1+ t)2
®3)
(b) Hence show that
;dx = Ax + B +k
1 + cosecx 1+ tanl =
2
where A and B are constants to be determined and k is an arbitrary constant.
()
\_ y,
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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
lim— = —
x—0  Xsin9x 18

(i) y = x%e*
(@) Use Leibnitz’s theorem to show that, for k € N

dy

= 32 (Ax® + Bkx + Ck(k — 1)

where A, B and C are integers to be determined.

(b) Hence determine the values of x for which

&y

o 0

(4)

()

(2)

.

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

L]

PMT!

LSRR
0%
2
foseses
oSadesess
oo
SRS
R
KRR
K5
<5
K
SRR
R
LGRS

SO
Ko

<




<
%

SRS

X
5%
s

%o
SRR
9
&5

CRERKRAL

ool

096202000 2626 % %%

X

%

o
R R XSS
CRORLXSS

%
ptetetele!

Yosegetetetesss

%
K RIRRKRK AKX AN

%

25

< KA

5 SRS

RS EIRE
CXELRS

A SRRRHALS

K
QS
~

=)

B

Q5

9
R
A

9%
58

SRS

SRR

'
258

X
(RS
0‘0‘0'0‘0
odedslodel
255

%
BRI

' K&
UGS
LRLRIRRKRIRLRKRRS

35S
SRR
25
&
oo

<
ot
2%

!

=
U8 crnd e’
s
00 = % fg%S

2
S ONRI N
SRS IRS
SRERRRKK io%s

0%
X XA]
KRR
RN
RRRKL

o
5

X

X OO
N s oo
%% % ¥
LR
5

28

LRI
BB

00 KRRN

LKL
SRS

SR

%
XA

4 N\
Question 6 continued
\, J
21
aee 0T O O T A
P76 379 A@21 3 6 Turn over

PMT



7

Question 6 continued
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s

7. The concentration, Pmgm™, of a pollutant in a reservoir, t days after the pollutant

entered the reservoir, is modelled by the differential equation

LA ypr g (I)
P d

(@) Show that the transformation x = iz transforms equation (1) into the equation
P

dx
— —2x =8t 1
i (ID)

(3)
Giventhat P=0.5 when t=0

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

P2:___i___
Af + 2 + ke*

where Kk 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)

J
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8. The ellipse E has equation

X2 2
LS
64 36

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

(@) Show that the x coordinates of the points of intersection of E and | satisfy
the equation

(16m2 ¥ 9)x2 +32emx +16 +k =0

where Kk is a constant to be determined.

(@)
Hence, given that the line |
e isatangentto E
e passes through the point (10, 20)

(b) determine the possible equations of |

(5)
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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)
The line | passes through E and is perpendicular to the plane containing P
(b) Determine an equation for | giving your answer in the form (r—-a)xb =0
where a and b are constant vectors.
(2)
Given that
* P s one face of a parallelepiped
» the opposite face of the parallelepiped lies in the plane 77
» the point (25, -4, 13) lies in I1
(c) determine the volume of the parallelepiped. ©
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 10 marks)

TOTAL FOR PAPER IS 75 MARKS
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