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1. Given that a, b and c are integers greater than 0 such that

e ¢c=b+2
* at+b+c=10
Prove, by exhaustion, that the product of a, b and c¢ is always even.

You may use the table below to illustrate your answer.

You may not need to use all rows of this table.
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Question 1 continued
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2. A curve C has equation y = f(x) where
f(x)= (2 — kx)’
and £ is a constant.

Given that when f(x)is divided by (4x — 5) the remainder is %

(a) show that £ =

(AR

2

(b) Find the first three terms, in ascending powers of x, of the binomial expansion of

2—gx
5

giving each term in simplest form.
3)

Using the solution to part (b) and making your method clear,

(c¢) find the gradient of C at the point where x = 0
(2)
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Question 2 continued
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Question 2 continued

P 6 9 4 5 7 A 0 6 3 2

EECE

XRXXKS

R o
2
SR

<5
SRS,
5
LRl
SO
PO 100

S
FIKL
Do%scenr 058
xms
X S

00
’%‘1
L% %
%

QO
o

<\
00

Soteontetetet
X PN
LGN

SR IELELILS

boses
XS
b9%es

K
S e o a e te e tatatstetatotetytatetese
0K .

0%}
dotodetetoteds

<

KA AR IIK KA
O

33
X5
3
55

%

0
potele!
foteses
55
55

o%
3%
bo%s

20%



oo T
KA AKX
S
SOER

XX

XX
XX
AR
XX
.0

e
K
KISAED
LRLRKS

<3
%
R

&L

X
0
"Ly

<

S
‘\;::’ %

1%%%

R

9 %

-4
X X

&

090%%6% %%
ofetes

<]

o%%

X

%%

<
0202 %0 0%e%
A

"zi;.‘i.'. X

LR

>
20000%s

REeY
RS

XX
2
10
4
o
‘0

%5
%"

SRS
Pose, & 9%
NS
PoSY e (08
Prost. e %o

00
KK
b9%es
%8

0%0%8:;
RRKS

XXX
30985
]
005

oo’

023
oSeSototedodet
SEEEEES
&

&

bt
%
2
S

62
0K
293059
QL
55

s
ool
KK
05
’0’0‘0

SO 0000
X8
28
2R
%!
S5
RS

X
5
K
XX

53
%5 dﬁk
Sotoes

%!

%

XX
:*‘

7
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3. Asequence a;, a,, as, ... is defined by

nmw
a, = cos’ 3
Find the exact values of
(@) (1) a
(1) a,
(i) as
(b) Hence find the exact value of
50

2 AT
n+cos | —
3

You must make your method clear.

(&)

(C))
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4.

The weight of a baby mammal is monitored over a 16-month period.
The weight of the mammal, wkg, is given by
w=log,(t+5)—log,4 2<t< 18

where ¢ is the age of the mammal in months and « is a constant.
Given that the weight of the mammal was 10kg when 7= 3

(a) show that a = 1.072 correct to 3 decimal places.

3)

Using a =1.072

(b) find an equation for ¢ in terms of w
3)

(c) find the value of # when w = 15, giving your answer to 3 significant figures. @

. J
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In this question you must show detailed reasoning.

Solutions relying entirely on calculator technology are not acceptable.

(a) Show that the equation

can be written as

(b) Hence solve for —

(3cosf —tanB)cosO =2

3sin’f +sinf—1=0

n
<x<5

NI

(3cos2x —tan2x)cos2x =2

(&)

C))

*\

.
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Question 5 continued
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( N &
6. The curve C, has equation y = f(x).
A table of values of x and y for y = f(x) is shown below, with the y values rounded to
4 decimal places where appropriate.
RS 0 0.5 1 1.5 2
y 3 2.6833 24 2.1466 1.92
(a) Use the trapezium rule with all the values of y in the table to find an
approximation for
2
J‘ f(x) dx
0
giving your answer to 3 decimal places.
3)
> v
0 x «—2—»
Figure 1 Figure 2
The region R, shown shaded in Figure 1, is bounded by
* the curve C,
« the curve C, with equation y =2 — %xz
» the line with equation x =2
* the y-axis
The region R forms part of the design for a logo shown in Figure 2.
The design consists of the shaded region R inside a rectangle of width 2 and height 3
Using calculus and the answer to part (a),
(b) calculate an estimate for the percentage of the logo which is shaded.
)
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Question 6 continued
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7. The curve C has equation

12X (x = 7) + 14x(13x — 15)

21x

x>0

(a) Write the equation of C in the form

7 5 3 1

y= axi + bxi + ch +dx?
where a, b, ¢ and d are fully simplified constants.
3)
The curve C has three turning points.

Using calculus,

(b) show that the x coordinates of the three turning points satisfy the equation

2x° —10x*+13x-5=0
3)

Given that the x coordinate of one of the turning points is 1

(c) find, using algebra, the exact x coordinates of the other two turning points.

(Solutions based entirely on calculator technology are not acceptable.)

(&)

. J
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8. A geometric sequence has first term @ and common ratio r

Given that S, = 3a

2
(a) show that r = 3

Given also that
Uy — Uy = 16

where u, is the k" term of this sequence,

(b) find the value of §,, giving your answer to one decimal place.

2
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Question 8 continued

(Total for Question 8 is 7 marks)
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In this question you must show detailed reasoning.

Solutions relying entirely on calculator technology are not acceptable.

=<V

Figure 3

Figure 3 shows

« the curve C, with equation y =x° — 5x° + 3x + 14
» the circle C, with centre T

The point 7 is the minimum turning point of C,
Using Figure 3 and calculus,

(a) find the coordinates of T

The curve C| intersects the circle C, at the point 4 with x coordinate 2

(b) Find an equation of the circle C,

The line / shown in Figure 3, is the tangent to circle C, at 4

(c) Show that an equation of / is

12
FE3TT

The region R, shown shaded in Figure 3, is bounded by C, [ and the y-axis.

(d) Find the exact area of R.

P 6 9 4 5 7 A 0 2 6 3 2
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 12 marks)
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10. Given a = log,3
(1) write, in simplest form, in terms of a,

(a) log,9

NG
(b) log, E

3)
(i1) Solve
3% 2" =6

giving your answer, in simplest form, in terms of a.

(C))

Soerateses
XX
QM
Bador et
Boss( & Jo%¢
v e
PLOg 1o
900N
X

25
Dot
ST,
xms
boseores

&
QI
S
DOS et

6%
6%

%
%
o%
o%
AL
<

K
LK

RIS
KKK KK X
dedotetetote!
SERRKKKS

,,,.
X
S
IR
S Sototode!
3SR

X0
%
5
Sototeteset
0RLLKS
KRS

¢
0
5
093
5%

<
3555
%%
325

s
d:
-

2K

06
potes

e
@)
00

Dosetozelese
-
2

SRS
SIS
Dogea%i teel
S
L

oS

<R
X%
%W&ff

\ J P90

AR O et
P 6 9 4 5 7 A 0 3 0 3 2




7

> %
0 ote ot totetoteotetoetetetete%
ZRLRRLRLRRLRLRRLRK

Y

AL
X
R

X
IR
IS
R

0% %
$%0%%
patesetetototeses
posete!
KK

AKX
0002000200202 %0 % %0 % %% :‘:

<X
5

RN

OO0
poRogelelelete
O
(LXK
SRR
LS,

%%

>

2
RS

<

58S

S
5

QR
pgeteteetete!
Q
QL

.05
25

XX
o%!

poseta
b9

SR

QRS

XX AN
3
893

::0.0‘0
::
K

<
% XX
RRRKX

%%
28
KX

X
535S
X8
CRLLKE

Question 10 continued

ERECE

P 6 9 4 5 7 A 0 3 1 3 2

31

Turn over »



~ ~
Question 10 continued
(Total for Question 10 is 7 marks)
TOTAL FOR PAPER IS 75 MARKS
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