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1. The table below shows corresponding values of x and y for

The values of y are given to 3 decimal places.

y

— 25-—J;

X 5

9.5

6

6.5

y 6.792

6.298

5.858

5.466

5.113

Using the trapezium rule with all the values of y in the given table,

(a) obtain an estimate for

giving your answer to 2 decimal places.

725‘& dx

5

(b) Using your answer to part (a) and making your method clear, estimate

(i) jzf x

(ii) J7(3 + 25 )dx

©)

(4)
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Question 1 continued
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Question 1 continued
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2. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
The curve C has equation
r 3
y=27x* —=x* =20 x>0
(@ Find d—y giving each term in simplest form.
dx @)

(b) Hence find the coordinates of the stationary point of C.

. d’ . . .
(c) Find d—f and hence determine the nature of the stationary point of C.
X

(4)
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Question 2 continued
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3. (a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of

8

) _kx
4

where k is a non-zero constant. Give each term in simplest form.

8

f(x) = (5 - 3x) 2—%

In the expansion of f(x), the constant term is 3 times the coefficient of x.

(b) Find the value of k.

(4)
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Question 3 continued
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Question 3 continued

Leave
blank

10

P 6 6 6 4 6 A 0 1 0 3 6

ELEm

PMT!

HRRK
R
SRR
ALK

006
555
o
s
ORI

O
<
‘Qee
555

%
i )%
%9

5
o
X
%o
S0t

KRR IHR

”
b

%

KERRLEARLKEARRLEK

S

GEIRRLEEIREEIRLEY

X
X
X >
0
SIS

ORI

0505
CRKLES

<
58
K

K
PeSolannte%s
DoSecozeio%
SO0 0t
o0 05

QK
s 108
<A o%
S5
P
DoSe? o7t
<AL
2

SRR
(90950509
o



PMT

RS

(5
5

Leave
blank

Sosesesed
QKKK
QLK

>
5
095!
0%
X

%%

otodetotetetet

5>
%
dedotedes
25
CRLRLLRLRARLR,

Question 3 continued

%
o
%@?

25
SIS
otetee!
IR
%

%

ot
RREK
o%
<5

XA
XA
St
DZ‘ AV
O30

¢
%
>
(et
RRRLKRLRS

<K
<X
5

Sve%
0%
RKS

G5
V?ﬁﬁf
%

S
&

0% %

s
0

%’
\]
é
%

- %

%
1939
A

f

535

%%
a0
S
X

SMEN
S S
oS0 930993
9930 9:4%
S

S

%
o

&
ook

<X
o

|1

KEY

X XK
RRLRKE:

X

oleteds
T

255

o
5%

00
S
teteteteltete
KLk
SERLRESS
R

K
093
SRR

535
X
S5

<
S
bose%s

X8
29
%%}

0
%
KR
55

55

SR
SRSES,
0000
KRS
QLK
SRR

%
R
5
35K
5%

%
9%
a0
LKL

<535
9%
S

O
oot setotede!
PSKEIS
) SR
SRR,

CRRKEEBEE,

et

A

A
!
IRKK

Rdd-

%
K

bt ?3
S
S
Boss o

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

9
2%
D

0%
A

%
X

2R
UK

0% %%

0%
000
XK
5

(X
55
So%ss
%

Sosetones
]
CRKLKLEK A

2%
XS
g%
‘wqas

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
é

Q3

pote

e
SRXLS N
SXRXILS IS SAN
e aies

%
doSete!
delelele!

s

o2}
o todeteds

KL
KKK

LKL
RS,
ZRLRRLRKLLS

bove!

(Total 7 marks)

LRKLHEK

ORIICIRIHK

5

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b

11

VAL VP O 0 O A A —
[ | Turn over »
P 6 6 6 4 6 A 0 1 1 3 6



4. Using the laws of logarithms, solve

log,(32 - 12x) = 2log,(1 - x) + 3

()
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f(x) = 3x* + Ax* + Bx - 10
where A and B are integers.

Given that
* when f(x) is divided by (x — 1) the remainder is k
* when f(x) is divided by (x + 1) the remainder is —10k
* ks a constant

(@) show that

11A +9B =83

Given also that (3x — 2) is a factor of f(x),

(b) find the value of A and the value of B.

(c) Hence find the quadratic expression g(x) such that

f(x) = (8x-2)g(x)

©)

©)

(2)
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Question 5 continued
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P(23, 14)

=<V

R(~7, -26)

Q(15, -30)
Figure 1

The points P(23, 14), Q(15, —=30) and R(-7, —26) lie on the circle C, as shown in Figure 1.

(@) Show that angle PQR = 90°
(2)

(b) Hence, or otherwise, find
(i) the centre of C,

(i) the radius of C.
3)

Given that the point S lies on C such that the distance QS is greatest,

(c) find an equation of the tangent to C at S, giving your answer in the form ax +by + ¢ =0,
where a, b and c are integers to be found.
®3)
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Question 6 continued
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Leavew
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7. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(i) Solve, for —90° < x < 90°, the equation
3sin(2x —15°) = cos(2x — 15°)
giving your answers to one decimal place.
(4)
(if) Solve, for 0 < 0 < 2z, the equation

4sin*0 +8cosH =3

giving your answers to 3 significant figures.

(4)

.
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Leavé\
blank
8. A metal post is repeatedly hit in order to drive it into the ground.
Given that
* on the 1st hit, the post is driven 100 mm into the ground
* on the 2nd hit, the post is driven an additional 98 mm into the ground
* on the 3rd hit, the post is driven an additional 96 mm into the ground
» the additional distances the post travels on each subsequent hit form an
arithmetic sequence
(@) show that the post is driven an additional 62mm into the ground with the 20th hit.
(1)
(b) Find the total distance that the post has been driven into the ground after 20 hits.
)
Given that for each subsequent hit after the 20th hit
» the additional distances the post travels form a geometric sequence with
common ratio r
» on the 22nd hit, the post is driven an additional 60 mm into the ground
(c) find the value of r, giving your answer to 3 decimal places.
)
After a total of N hits, the post will have been driven more than 3m into the ground.
(d) Find, showing all steps in your working, the smallest possible value of N.
(4)
J
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YA

Figure 2

Figure 2 shows
« the curve C with equation y = x — x°
» the line | with equation y = mx, where mis a constant and 0 <m < 1

The line and the curve intersect at the origin O and at the point P.

(@) Find, in terms of m, the coordinates of P.

The region R, shown shaded in Figure 2, is bounded by C and I.
(b) Show that the area of R, is

(1-m)’
6

The region R,, also shown shaded in Figure 2, is bounded by C, the x-axis and I.
Given that the area of R, is equal to the area of R,

(c) find the exact value of m.

()

(%)

3)
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blank

30

P 6 6 6 4 6 A 0 3 0 3 6

ELEm

PMT!

SLRRK
SR
Joteotetess

SRS
SO
S0
N "0‘0

<%
0959
e

S

A
o

OO
PSRNt %Ne



6
2RSS
XK

00&%&%%\
SGEISEELS,

RO
SRR
KRS

S

KRKES
%

X
%%

o
2K
boes

RRLRLLRLRARLS

CHAHAA
KERLRLSS
,:‘A»’ o

NSE %
b

S8

RRKS
boes
CKKS

G5
<

%

5

<
55

%
388
[

-
X
%

IR
S

X
oleteds

e

T

209,

b
Petele!
X8
030!
%%}

RRELES, &
0f§'0
ZRRRRKLS

X
R
SRS
odesotese!
RSB

25

255
0%l

KX

1500 %
S

SRR
5K

%
%%
RKK
LKL
<

<
S
S
X
029
8K

S
0
L5
P
5
%

¢
RES
A X KA
RS
A

!
IRKK

%
%

]

o4
%%

KKK

by

bt ?3
S
S
Boss o

Y
&)
‘;.‘.0

FANKIS
R HKIIRILHRKK

0ot
b
Bo%y

9 9
< < 3
X

QAR
:’0’00000
53

(o
58
K
e
%%

<5

%
¢S
2K

S
SRR
000000
LIRS

00
558
joleresessses
DaSetole
hoses
55
RRRILLLAKLEEEE

RRELRS
SEKRRLRR
SRS
QLXK
et

<
o

&
5

SR
%

5

2o

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
.0

258
?§§§§ ¢ ff
SSLIEIELN

LR ARL XK

s

o2}
o todeteds

KL
KKK

LKL
SRS
ZRLRRLRKLLS

LRKLHEK

OIS
oo

80908

S

!

050598

%
0%
o%
X2
0%
%
b

Leave\
blank
Question 9 continued
J
31
am 00O A Turn over »
P6 6 6 4 6 A0 3 1 3 6

PMT



Question 9 continued

Leave
blank

P 6 6 6 4 6 A 0 3 2 3 6

ELEm

PMT!

HRRK
R
SRR
ALK

006
555
o
s
ORI

O
<
‘Qee
555

%
i )%
%9

5
o
X
%o
S0t

KRR IHR

”
b

%

KERRLEARLKEARRLEK

S

GEIRRLEEIREEIRLEY

X
X
X >
0
SIS

ORI

0505
CRKLES

<
58
K

K
PeSolannte%s
DoSecozeio%
SO0 0t
o0 05

QK
s 108
<A o%
S5
P
DoSe? o7t
<AL
2

SRR
(90950509
o



PMT

RS

(5
5

Leave
blank

Sosesesed
QKKK
QLK

>
5
095!
0%
X

%%

otodetotetetet

5>
%
dedotedes
25
CRLRLLRLRARLR,

Question 9 continued

%
o
%@?

25
SIS
otetee!
IR
%

%

ot
RREK
o%
<5

XA
XA
St
DZ‘ AV
O30

¢
%
>
(et
RRRLKRLRS

<K
<X
5

Sve%
0%
RKS

G5
V?ﬁﬁf
%

S
&

0% %

s
0

%’
\]
é
%

- %

%
1939
A

f

535

%%
a0
S
X

g
X3
&

OO
4@%&%’
T
Woskd
SIS
RRRLR

|1

KEY

X XK
RRLRKE:

KA
XK
KL

o
5%

00
S
teteteteltete
KLk
SERLRESS
R

K
093
SRR

535
X
S5

<
S
bose%s

X8
29
%%}

0
%
KR
55

55

SR
SRSES,
0000
KRS
QLK
SRR

%
R
5
35K
5%

%
9%
a0
LKL

<535
9%
S

O
oot setotede!
PSKEIS
) SR
SRR,

CRRKEEBEE,

et

A

A
!
IRKK

Rdd-

%
K

bt ?3
S
S
Boss o

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

9
2%
D

0%
A

%
X

2R
UK

0% %%

0%
000
XK
5

(X
55
So%ss
%

Sosetones
]
CRKLKLEK A

2%
XS
g%
‘wqas

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
é

Q9

pote

e
SRXLS N
SXRXILS IS SAN
e aies

%
doSete!
delelele!

s

o2}
o todeteds

KL
KKK

LKL
RS,
ZRLRRLRKLLS

bove!

(Total 10 marks)

VAL VP O 0 RO O A A o
[ | Turn over »
P 6 6 6 4 6 A 0 3 3 3 6

LRKLHEK

ORIICIRIHK

5

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b




10. (i) Prove by counter example that the statement
“if p is a prime number then 2p + 1 is also a prime number”

is not true.

(if) Use proof by exhaustion to prove that if n is an integer then
5n’+n+ 12

is always even.
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