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1.

Answer all questions. Write your answers in the spaces provided.

A sequence a, a,, a,, ... is defined by

Find the value of
(@ (1) a,
(i1) a,,

200

(b) Y (2a —1)

n=1

a. . =4—-a

n+l n

2
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Question 1 continued
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2. Acircle C has equation
x> +y*+4x—-10y-21=0
Find
(a) (i) the coordinates of the centre of C,
(i1) the exact value of the radius of C.
3
The point P(5, 4) lies on C.
(b) Find the equation of the tangent to C at P, writing your answer in the form y = mx + ¢,
where m and c are constants to be found.
C))
J
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Question 2 continued
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(1) Use algebra to prove that for all real values of x

(x—4) >2x—9

(i1) Show that the following statement is untrue.

2"+ 1isa prime number for all values of n, n € N

(€))
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Question 3 continued
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4. (a) Find the first four terms, in ascending powers of x, of the binomial expansion of
6
2—lx
4
“)
(b) Given that x is small, so terms in x* and higher powers of x may be ignored, show
6 1y
2——x| +|24—-x| =a+bx?
4 4
where a and b are constants to be found.
3)
J
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Question 4 continued
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5. A company makes a particular type of watch.
The annual profit made by the company from sales of these watches is modelled by the
equation
3
P=12x—-x2 -120
where P is the annual profit measured in thousands of pounds and £x is the selling price
of the watch.
According to this model,
(a) find, using calculus, the maximum possible annual profit.
(6)
(b) Justify, also using calculus, that the profit you have found is a maximum.
(2)
10
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6. f(x) = kx* — 15x> —32x — 12 where k is a constant
Given (x — 3) is a factor of f(x),
(a) show that k=9
2)
(b) Using algebra and showing each step of your working, fully factorise f(x).
“)
(c) Solve, for 0 < 6 < 360°, the equation
9cos’d — 15cos’0 —32cosf—12=0
giving your answers to one decimal place.
(2)
J

12
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Question 6 continued
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Question 6 continued
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7. Kim starts working for a company.
e In year 1 her annual salary will be £16200
e In year 10 her annual salary is predicted to be £31 500
Model A4 assumes that her annual salary will increase by the same amount each year.
(a) According to model 4, determine Kim’s annual salary in year 2.
3
Model B assumes that her annual salary will increase by the same percentage each year.
(b) According to model B, determine Kim’s annual salary in year 2. Give your answer to
the nearest £10
3
(c) Calculate, according to the two models, the difference between the total amounts that
Kim is predicted to earn from year 1 to year 10 inclusive. Give your answer to the
nearest £10
3)

16

p 6 2 7 2 1 A 01 6 3 2

8%
XK
35565
LR
%5
2K
5

8K
S5
KL

K
355
boges
.‘0‘:.
s

<

et
Gl
5%

0%
026 %
AT
o
X

.
S

R HCA
X
A0S0 '

800
25K

55
SN
v
KA

XXX
ELIXKL

% COEKK
SRRELEIELK
sg?ﬁ&%%o

9%

K
s s st otstotetotets

X
3
gv

KK
Q’.QQQ.
Soatetotetetetedotetotet

%
<

X



S
%
5
R

00:0
Leave

blank

O
X
X
58
S
<K

(5
58
!
55
%@&
9595050

IR
IR
SRR
S0
%
8

25

0.0:
ﬁ?o’
QUL
2%

Question 7 continued
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Question 7 continued
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8.

(1) Find the exact solution of the equation

giving your answer in the form a + blog,3, where a and b are constants to be found.

(C))

(i1) Using the laws of logarithms, solve

log (7 —2y) =2log(y +1) -1
)]

N
Leave

blank

20

P 6 2 7 2 1 A 0 2 0 3 2

S

s
2558
255

CRRLLKS
o
pose!
oo

55
R
$50%
L

<5
<5

plototetele!
2
q&ﬁh&,

Jotstesese!

possersese!

q&ﬁ%&
5

<0
20%0%s

o
o2

X5
22050,
o
KRIRLLSS

X
X5
35

XKLL
8

SRS
Qosssoseseses
RRELRS

0%l
0000505656 % %

KX
0% %%
s

S
X

%

o%

0‘:‘
25
bot

<

&S

<
XA



S
%
5
R

00:0
Leave

blank

O
X
X
58
S
<K

(5
58
!
55
%@&
9595050

IR
IR
SRR
S0
%
8

25

0.0:
ﬁ?o’
QUL
2%

Question 8 continued

5
5
XS

5
5
KRS

00
5
beseses
055
Sl
SRR

L4
oo

XA
;.o.w
3
Al

XK

%!

0%
(%%
< AH
y <KX}
Al
XK

0 9%

ks
54 i
)

55
|4
o

0600
é@ﬁ%&f
oo B 1
05030, e

SR

Ratetotototetstote

S5
R
%

XS
&

e,
Dose

0900
borsiisy;

000000 0.0 00 0 0 0 0 00 0 L 00 0%

R R IR IR R KIR KK IR KK

%%

R IR IR IR IEIREAAR

X SR KL HK KKK KKK

< SGIKELEILIKIELEIRILISKIILIKKKKRL XKL
XGGRREERKEEIRLLEIRKLEEIRLLERIRKLEAR

$96%%

SRR IRKL AL
K KRR IRIGI I IRIGKE KR IKAK K]
QIR IR IARRIA

XX
S5

<K RKA KA IREAKIRELKIRIK
<

00
8
EA
P W
xS
9%

0,
55
%
R SRR

4%

X
%
S
.

X

<X

AR
SRR

(3
e

KRS

<

2358

R
(RS

0%
N
N

XA

A
225

<
55

X
%

0

0
"

o2

21

AR 0 A R Turn over »
p 6 2 7 2 1 A 0 2 1 3 2



Question 8 continued
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9. (a) Show that the equation
cosf—1=4sin6 tanO
can be written in the form

5co0s*0—cosO@—4=0
€))

(b) Hence solve, for 0 < x < %

cos2x — 1 =4sin2x tan2x

giving your answers, where appropriate, to 2 decimal places.

(C))
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Question 9 continued
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10.
YV A
C
>
o P 0 X
Figure 1
Figure 1 shows a sketch of part of the curve C with equation y = f(x) where
36
f(x)=x—2+2x—13 x>0
Using calculus,
(a) find the range of values of x for which f(x) is increasing,
“)
’(36
(b) show that — +2x—13[dx=0
2\ X
“4)
The point P(2, 0) and the point Q(6, 0) lie on C.
6
Given E+2x—13 dx = -8
2 x?
’(36
(c) (i) state the value of — +2x—13|dx
6 \ X
y °(36
(i1) find the value of the constant & such that — +2x+k|dx=0
2\ X
3
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Question 10 continued
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Question 10 continued
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Question 10 continued

(Total 11 marks)

~
Leave

blank

Q10

TOTAL FOR PAPER IS 75 MARKS

32

p 6 2 7 2 1 A 0 3 2 3 2

S

s
2558
255

CRRLLKS
o
pose!
oo

55
R
$50%
L

$%e%

<
<

X
%S
oo

oo

5

Se%e%
s
S

R

OG0
K
! @ﬁﬁ%
Iosss
QLR

5
oo
~

fotese
K]

%
XS

e
S
L

ottt totetetetes

<
55
29
S5S
jolols
batede!

Sl L,
IRAILRLLALR

PeSers o i

%
X
N
/3¢
S

X
o
XY4
53N
XL

X
3

COXAAARIAARG
HRRAIRKLLRKS
(% ISR
RRIIIIHLLAK
X REERRES
9% RS

<
XA

N
KK
RRIERS

XX

6%



