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f(x)=x*—4x+5 xeR

(a) express f(x) in the form (x + a)* + b where a and b are integers to be found.
(2)
The curve with equation y = f(x)
* meets the y-axis at the point P

* has a minimum turning point at the point Q
(b) Write down
(i) the coordinates of P

(i1) the coordinates of Q
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3. The sequence u, u,, u,,... is defined by

24
u . =k— Z u
where £ is an integer.
Given that u, +2u, +u, =0
(a) show that

3k* — 58k +240=0
(b) Find the value of £, giving a reason for your answer.

(c) Find the value of u,
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4. The curve with equation y = f(x) where

Sogesssssssssorsseretoretered

f(x)=x*+1In(2x* —4x +5)
has a single turning point at x = o
(a) Show that a is a solution of the equation

2x* —4x*+7x—2=0

“4)
The iterative formula
1
X075 (2+4x?—2x7)
is used to find an approximate value for a.
Starting with x = 0.3
(b) calculate, giving each answer to 4 decimal places,
(i) the value of x, §§§f
(ii) the value of x, ;gfgﬁi{é
&) s
Using a suitable interval and a suitable function that should be stated,
(c) show that o is 0.341 to 3 decimal places.
(2)
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Question 4 continued
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In this question you should show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
A company made a profit of £20000 in its first year of trading, Year 1

A model for future trading predicts that the yearly profit will increase by 8% each year,
so that the yearly profits will form a geometric sequence.

According to the model,

(a) show that the profit for Year 3 will be £23 328

(1)
(b) find the first year when the yearly profit will exceed £65 000

3)

(c) find the total profit for the first 20 years of trading, giving your answer to the
nearest £1000
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Figure 1

Figure 1 shows a sketch of triangle 4ABC.
Given that
__)
s AB=-3i—-4j-5k
__)
e BC=i+j+4k
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Question 6 continued
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x?+y*—10x+4y+11=0 ??"?f
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(a) Find SR
A
O

(1) the coordinates of the centre of C,

(i1) the exact radius of C, giving your answer as a simplified surd.

“)
The line / has equation y = 3x + k& where £ is a constant.
Given that / is a tangent to C,

(b) find the possible values of &, giving your answers as simplified surds.
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Question 7 continued
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8. A scientist is studying the growth of two different populations of bacteria.
The number of bacteria, N, in the first population is modelled by the equation
N=A4e"* >0
where A and k are positive constants and ¢ is the time in hours from the start of the study.

Given that
» there were 1000 bacteria in this population at the start of the study
» it took exactly 5 hours from the start of the study for this population to double

(a) find a complete equation for the model.

YaUV SIHL NI ZLIMM LON 00
‘DO NOT WRITE IN THIS AREA

(C))

(b) Hence find the rate of increase in the number of bacteria in this population exactly
8 hours from the start of the study. Give your answer to 2 significant figures.

The number of bacteria, M, in the second population is modelled by the equation
M=500e'* >0
where £ has the value found in part (a) and 7 is the time in hours from the start of the study.

Given that 7 hours after the start of the study, the number of bacteria in the two different
populations was the same,
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(c) find the value of 7.
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Question 8 continued

0%

CRIIRXKKK

o%
KRIKRKARKARARAKAKRH

CRIIIIILLLLRIS
RRRELKS

I
QIRREIRKKEIHIEL
:.0.0.000

O
O

3
059

XX

55

&
X
%
2
o

<
%
4%
O
L
olotels

09 %
e
X)

XX
XXX

XX

0%
>%
bootesess

hogotess

R
X
XX
0%

O
XX

%

&S

%
oS
%S
20K
09

oY
<
XX
o5

X

éf’

208
ZRRLS

258
258
XL

00

20
o%
%

000

‘0
XK

<5

X
K

00

bt
S

S
&

XX
X

5

X
X
%
o9e%
%%
X

%
X
20%

%
o

XX
K

K

%!
o8
258

5

<5

X
<
R

X
%

XX
X

X

%3

S

oo

000

<5

2
o

000,

<5

%S
%S

S

X

%3

X

oS

XK
%5

o

o%
ol

S

K

QL
SRS

XX
ofe%0%e;

RS
RRRK

:%%%%
X
%
KR
XL

K
&

000

%

020

¢
X
25
bt

09

000

5

o5
ol
XX

<5

5
2%
K
258
KRRKK

3RS

XK
St %ot
RIRLRKS

OO
IIABK
S teotetetoteds
X XK
X KRR
doSotededs

0
KRRKKS
<

O

X XK KKK
XX

000
%
355
X KK
SRR,

K
<

RS

X

ZRRLZRLRRLRELS

o

24

KRR
Sootetotelte!
SoSotetotelel
KKK
KL
doeteee!

2555
5
%5

(OOARS
2K
RS
R

%
XL

O
RORKRK

1 Retetotetete!
Wotetetetotetete!
5 S02000%e %0000
dSoteleteotetetetotete!
KGR IKIRRKRRX

950

9%
X X
Y7

$%%

QOO
RIS
RRRILLRAILS
3RRLRIS

88
OIS

$0e%%

0900000002000 %000 %% 0.% 0%
X

00000200000 %0 %0009 %
O ORIRIRIRKS

X
b

dototetototetotetetotetotetotet
58K,

XK IIRER IR R KIIKKKK

<

QIR IIKR KRR
o5

09020000000 00000000000

19%%
2505050598
X

OIIIIAAAAAA
XX

%S

020!

::::::00000000000
RS
XS

O X

<>
5
>
.V
KK,

R
%

%
S

o0

0%
de3e%

%
dop-<lo%%
Jo% o!o’p:o

O 00000~
X X

%
5

K
HRRRRLLLLKS
258

%!
L
002!

%
5%

X
KL
<

<X

0SS
0%6%%%
690%6%%%
096%%%
’*&%ﬁ%
'COO0S

¢
5%
Sodeses
K%
KKK

9%
X X
5

XK
RKKL
Sotetototet
3SR
S Sotetete!

X

e

bo%es
bates
35

3585
%5

RHLKS
205059598

RHLRKS

SRR

XIS
S
S S
BILLLL

%S
oS %
QX
%0 %%
05050595

X RKIEKIKKXRL

e e v ¢
ORI IHIRLRIIAS

000000
ORI

XK RKKIKKRKL
RIS

000
RRES
QIR

KK IRK KRR
KKK

X X
XL

%%

R

X

bt

3R
<
5K

&



SR o \
2RIKS
40505050%0% e
S0RLRL QLR
KKK 25K
2R 2R
2RI 3RS
%5
SRGLLRS $XRRIKS u i i u
SRR 230K 1 1
2R 2R
KRR SRR
SRLLLLS S

000
2K
ol
A Oo%
S
P05

XS

Pasetetetose

\RE
Wy

Sobol

XK

okoces
e2e%e%

L]
XA

<)

SRS
KA
AN
%%v&)‘..
=
S

o
" =
RIIARRS
LR
dosaseseses
IR
GRS
KRR
LR
L
KRR
LR
LIS
KRR
SRR
LIS
KRR
S0RLRL
SRR
L
KRR
SRLRL
SRR
LS
RAILRL
SKIGRR
05 e 00 5
SN XS 0%
CUBRL X NS
SSPNKS 150
& ALP
955 & Jo%et 09 93]
SRR 055
XX 5>
5% o0
PO ]
&5
O
o Vs 059

e
X

SPPPE
CRAIIXD
KRS
o30=le%
QB

- 3%
<5
o
%
X
:’:’03&
SRR SRR
KRS RS
KRR SRR
SRRIIE SRR
KR 2GRS
SRRREKS SRR
&5 35S
KRRRLK R8s
SRR SRS
2RI 250K
355 255
SIS I
LRI SRS
2GR 250K
<5 255K5
SRIRRKS KKK
SILREKS SRR
SR 20K
KERREK LRI
ILRIKS SR
SR S0
25 0L
SRIRRKS RHKKS
SRR SRR
R IR
120308 S8R
L
o
% v 2 L
-4
25 S QSONELS,
S OKS SSRELS
9% @ 1008 SIS
kS S
e >
X
<
9 298 D08, e o]
SRS Soswetet
00 %08 Do ]
IR LS
5 SIS
& ave
- ¥,
o .
<) ']
2SS oogadl
Sy &
SOOI QS
eSS 05 g,
090 —=J0So B oo wolel

XX
20058
(03
5o
620

¢
%
"
\l
AN
(oted
2R

>4
53

o
XX

<
<
L
b
o
&

S5,
SIS KLGEL
&%
KATRS bose, & ot
% Fale%e! LS,
35 20! SRS
SRS SRS
00 ot bo%e! &%
% Sl
KIBLKL SRIKEK
Sototetels QKKK
e Setoteel dletodes
KIRREK LRI
Sototetels SREEKK
2K Sotetotoe!
%ﬁ%&‘ &%ﬁ%& 1 1
LXK KHLLR (TOtal for Questlon 8 1S 9 marks)
R Sotetotote!
SRR KRS
Setetee SRRLLRS

25
[ [ Turn over »



50x2 + 38x + 9 2 1 §
f(x) = _z - &
@ (5x+2) (1 - 2x) TS Y, ‘

Given that f(x) can be expressed in the form

A B C
+ =+
S5x+2 (5x+2) 1-2x

where 4, B and C are constants
(a) (1) find the value of B and the value of C

(i1) show that 4 =0
C))

(b) (1) Use binomial expansions to show that, in ascending powers of x

fx)=p+gx+rx*+...

where p, ¢ and r are simplified fractions to be found.
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(i1) Find the range of values of x for which this expansion is valid.
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Question 9 continued
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10.

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

(a) Given that 1 + cos26+ sin26 # 0 prove that

1 —cos20 + sin26
1+ cos20 + sin 26

= tanf

“4)
(b) Hence solve, for 0 < x < 180°

1 — cos4x +sin4 .
coS4x + SIn4ax — 3sin2x

1+ cos4x + sindx

giving your answers to one decimal place where appropriate.
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11.

=V

Figure 2

Figure 2 shows a sketch of part of the curve with equation
y=(nx)° x>0

The finite region R, shown shaded in Figure 2, is bounded by the curve, the line with
equation x = 2, the x-axis and the line with equation x = 4

The table below shows corresponding values of x and y, with the values of y given to 4
decimal places.

X 2 2.5 3 3.5 4
v 0.4805 0.8396 1.2069 1.5694 1.9218

(a) Use the trapezium rule, with all the values of y in the table, to obtain an estimate for
the area of R, giving your answer to 3 significant figures.

3)
(b) Use algebraic integration to find the exact area of R, giving your answer in the form
y=a(In2)’+bIn2 +c
where a, b and c are integers to be found.
(5)
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12.

=V

Figure 3

Figure 3 is a graph of the trajectory of a golf ball after the ball has been hit until it first
hits the ground.

The vertical height, H metres, of the ball above the ground has been plotted against the
horizontal distance travelled, x metres, measured from where the ball was hit.

The ball is modelled as a particle travelling in a vertical plane above horizontal ground.

Given that the ball

* 1is hit from a point on the top of a platform of vertical height 3 m above the ground

» reaches its maximum vertical height after travelling a horizontal distance of 90m

* s at a vertical height of 27 m above the ground after travelling a horizontal
distance of 120m

Given also that H is modelled as a quadratic function in x

(a) find H in terms of x

(b) Hence find, according to the model,
(1) the maximum vertical height of the ball above the ground,

(i1) the horizontal distance travelled by the ball, from when it was hit to when it first
hits the ground, giving your answer to the nearest metre.

(c) The possible effects of wind or air resistance are two limitations of the model.
Give one other limitation of this model.
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14. Given that

show that

TN

where A is a constant to be found.

x—4
x>0

dy 1

-— 0
dx Ax X
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Question 15 continued

(Total for Question 15 is 6 marks)

TOTAL FOR PAPER IS 100 MARKS
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