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2+11x

= e

(a) Write f(x)in partial fraction form.
3)
(b) Using
* the answer to part (a)
» appropriate binomial series expansions

find the first 3 terms, in ascending powers of x, of the series expansion of f(x).
Write the answer in simplest form.

©)

(c) State the range of values of x for which the expansion in part (b) is valid.
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r

2. With respect to a fixed origin O, the lines /; and /, are given by the equations

-2 2 6 4
Li: r=| 5|+A|-1 L: r=[12 |+pu| -3
3 5 -5 10

where A and p are scalar parameters.

(a) With reference to the equations, explain why /; and /, are not parallel.

1

(b) Prove by contradiction that /; and /, do not intersect.
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(
3. The curve C is defined by the parametric equations
X=— =— t>-1
1+2 4 t+4
The point P with parameter ¢ =2 lies on C.

(a) Use parametric differentiation to find the equation of the tangent to C at P.
Give the answer in the form y =mx+c, where m and ¢ are constants.

()
(b) Show that the equation of C can be written in the form y =f(x) where
ax+b
f(x)= O<x<k
x+d
and where a, b, d and k are integers to be found.
4)
(c) Hence, or otherwise, find the range of f.
2
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Question 3 continued K

<
X
28

RS
LS

LXK

QOO

bl
2%

Y y

LELKKE

s
B OOIsOseseseses, | at=

RS
Pe%% ¢

9%
%
5

o
2959593
.0

¢
QRS
28
2L
S S0otetetotee%e%e%s:

<
5%

%S
<&

ZRIREIRIEIKIR

0665
KRS
235

QKKK

RRXKS

553

XX
0t
o200

.’0
5
R

\_ J 55

10
0 D o
P 8 4 8 1 06 A 0 1 0 2 8




0% .
é’s” X
RRXXKS

oo tototete!
0K,
(00,000,900,
SRR

5
100
RLS

ot
X
ébs
QKL
o%%

%
X
XX

X5
A
RS
20 %00
SRS
SRR

%

s
v

o
CF%0
L3
K
-5

09 e
O %
S
SIS
IS o =050
5 <

o%
%
bote!
%

QOO
QYRR
QIR
qu%ﬁp
i
RRLRKE

K

é%&

3R
o

3RS
K5
SRS

y

4)0
o
&

'S
8%
%~ &
bo%%,
4&;(’
&

AN
Tetotetereretete’s
FAR]
%02
RRK

00000,
s
NO;

oo
R

OO
QISRKLLKKK,
N N
doetess.
deSote%es
R
LR

33

RS

%
K5
09583
RS

oo
%
KK
R

’QQO od
00000
S

25
29588
S
%%
botete!

55
KK
R

D '00\. ¢00«

&
0ol
XS
000.
KRS

to%

SRR
SRRARXRS
.{ 255

:§0

BB
%0%1% %020
3&“””&

eraed
08 Tl

GradeMax

7

Question 3 continued

(Total for Question 3 is 11 marks)

O .

11
MR T 0 —
p 8 4 8 1. 6 A 0 1 1 2 8 Turn over



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

Water flows at a constant rate into a container.

When the depth of water in the container is 4 cm, the volume of water in the container,
V ecm’, is modelled by the equation

V%h2 (h+4) 0<h<21
Given that
+ the container is initially empty
+ water flows into the container at a rate of 30 cm’s™
» the container is full when the depth of the water is 21 cm

find, according to the model,

(a) the time taken to fill the container,

b) the exact rate of change of the depth of the water, in cms™', when A=35
( g P
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B Diagram NOT
accurately drawn

Figure 1
Figure 1 shows a sketch of triangle 4ABC.
Given that
H
* AB=2i+3j-2k
q
e AC=6i-2j-8k

(a) find the size of angle BAC, giving the answer, in degrees, to one decimal place.

3)

(b) Hence find the area of triangle ABC, giving the answer to one decimal place.
(2)

The line AB is extended to a point D such that angle ADC is a right angle.

(¢) Find AD
“4)
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=<V

Figure 2
Figure 2 shows a sketch of the curve C with equation

4xy*> +12y+6x =53 yeR

(a) Use implicit differentiation to find % in simplest form in terms of x and y.

(3)
The point P(a, b)lies on C.
Given that a is the maximum possible value of x
(b) find the value of a and the value of b.
(Solutions relying on calculator technology are not acceptable.)
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r

7.

(1) Use integration by parts to find

e’ cos4x dx
(6)
(i1) Using the substitution 2x =sinu and algebraic integration, find the exact value of
NE)
4 3
2x dr
1oA1-4x°
4
giving the answer in simplest form.
(Solutions relying on calculator technology are not acceptable.)
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8. The growth of algae on the surface of a pond is being monitored.

The surface area of the pond covered by algae, S m?, is modelled by the equation

o,
i (@)
=
S=140-
0.31+8 S
=
where ¢ days is the time after monitoring began and £ is a constant. g
m
Given that 18 m* of the surface area of the pond was covered by algae when =
monitoring began, E'
(a) find, according to this model, :
)
(i) the value of k, T
(i1) the value of i—S when =10
t
(Solutions relying entirely on calculator technology are not acceptable.)

3)
In an improved model, S increases with respect to ¢ according to the differential equation o
=
ds _128-8 <
dr 50 =
=
(b) Solve the differential equation, with § =18 when ¢ =0, to find an equation for S in =
terms of £. Z
(6) 5
v
Given that the algae grows until it covers the entire surface of the pond, ;
m
(c) find, according to the improved model, the maximum possible area of the pond. >

(1)
O
o
=
()]
—f
=
=
-
m
2
-
=
7
>
o
m
>
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