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1. (a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of

3+ hkx)
where £ is a non-zero constant. Give each term in simplest form.

“)

Given that, in this expansion, the coefficient of x* is 3 times the coefficient of x’

(b) find, in simplest form, the value of .
(2)

. J
WA A 0 0 mom
P 8 4 5 2 3 A 0 2 2 8

%
%5

pasetele!
00,0



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
SRS
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

7

Question 1 continued

(Total for Question 1 is 6 marks)

EEOEC

00RO O 00 O R A 3
>
P8 4 5 2 3 A9 3 28 Turn over



2.
BZ
Figure 1
Figure 1 shows a sketch of part of the curve C with equation y =2"""
The table below shows corresponding values of x and y for y=2"""
The y values are given to 4 decimal places.
X -4 -1 2 5 8 11
y 1.3195 1.0718 | 0.8706 | 0.7071 0.5743 | 0.4665
The region R, shown shaded in Figure 1, is bounded by C, the x-axis and the lines with
equations x =—4 and x =11
(a) Use the trapezium rule with all the values of y in the table to find an estimate for the
area of R. Give the answer to 2 decimal places.
3)
(b) State how you would use the trapezium rule to get a more accurate estimate for the
true area of R.
1)
Using the answer to part (a) and showing your working,
(c) estimate the value of
11
9 3-00x g
-4
(2)
L
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3. (i) Given that

«  f(x) =4x"+ 6x + k, where k is a constant

* (x+2)is a factor of f(x)

find the remainder when f(x) is divided by (x — 5)
C)

(i1) Find the remainder, R, and the quotient, Q(x), when
6x’ — 15x" = 21x + 8

is divided by (2x + 3)

3)
. J
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

Given that £ is a positive constant and

2k
.[ 12 4ldr =14

2
k X

find the possible values of .

©)

.
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5. The circle C| has equation
X +y —6x+5y—41=0
(a) Find
(i) the coordinates of the centre of C

(i1) the radius of C|

The circle C, has

» centre (—k, 0) where £ is a positive constant
e radius 5

Given that circles C, and C, touch

(b) find the exact value of k.

(&)

(&)
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6. (1) Given that p and ¢ are consecutive odd numbers, where p > g > 0, prove that

2

2
P —q

is a multiple of 8

C)
(i1)) The curve C has equation
y=x +12x"+49x + 2

Prove that C has no stationary points.
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Question 6 continued
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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.

(1) Find the exact solution of the equation
87 °=20

giving the answer in the form a + blog,5 where a and b are rational constants.
“)
(i1) Using the laws of logarithms, solve the equation
log3(13 +2y)+3= 210g3 4-y)
)
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8. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(1) Solve, for 0 <8 < 180
4tan’ (20 —30)° + 1 =49

giving the answers to one decimal place.

(©))

(i1) Solve, for 0 < x < 2z
2tanxsinx +3 =0

giving the answers, in radians, in the form kz where £ is a rational constant.
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Question 8 continued
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9. A company mines lithium.

* inyear 1, the company mined 12400 tonnes of lithium
* inyear 15, the company is predicted to mine 7500 tonnes of lithium

Model 4 assumes that the mass of lithium the company mines will decrease by the same
amount each year.

According to model 4,

(a) find the mass of lithium the company will mine in year 5

3)
(b) calculate the total mass of lithium the company will mine from year 1 to year
15 inclusive.
(2)
Model B assumes that the mass of lithium the company mines will decrease by the same
percentage each year.
(¢) Find, according to model B, the mass of lithium the company will mine in year 10.
Give the answer to the nearest 10 tonnes.
3)
According to model B, there is a limit to the total mass of lithium that can be mined.
(d) Calculate the value of this limit. Give the answer to the nearest 100 tonnes.
(2)
VT 00
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Question 9 continued
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10.

Ya

Figure 2

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

Figure 2 shows a sketch of the curve C with equation

\/5(100—)8)
y:4—0 x>0

The point P is a stationary point on C.

(a) Use algebraic differentiation to find the exact x coordinate of P.

The region R, shown shaded in Figure 2, is bounded by C and the x-axis.

The region R, also shown shaded in Figure 2, is bounded by C, the x-axis and the line
with equation x = k, where £ is a constant.

Given that the area of R, is equal to the area of R,

(b) use algebraic integration to find the exact value of £.

C))

C))

SIHLNI 3

I
S
XRIRRHIRAIRAARRK

P 8 4 5 2 3 A 0 2 6 2 8

EEmC

Y34V SIHLNIILIMM LON

S
X
¢
5
5
<
%
(X
%
(X
K
;/
%
;/
&
(X
%
(X
%

s
SR
E/\
3/\

0908

ot

5



oo "
é’s” X
RRXXKS

GSIRRKS
KRR
096%0%6%%%%

SRR

3?
100
RLS

%
oS
ébs
0.0
0.0

%
X
XX

X5
A
RS
5 050008
SRS
SRR

3

e
v

C
%
L] <
K
55

SRR
X
S
0“'}’“
120 o tote
2002000

S
&
bote!
2

QOO
QYRR
QIR
qu%ﬁp
L,

K

é%&

3R
o

3RS
K5
SRS

y

4)0
o
&

'S
8%
%~ &
bo%%,
4&;(’
&

N
Tetotetereretete’s
FAR
oo
IRKK

00000,
s
NO;

oo
R

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

33

RS

%
K5
09583
RS

oo
S
KK
R

’QQO o
00000
S

25
29588
S
%%
botete!

55
KK
R

D ’00\. ¢00«

&
0ol
XS
000.
KRS

to%

SRR
SRRARXRS
0{ 255

:§0

BB
T
3&“””&

%% %
o 5’0)0.0

~ \
Question 10 continued
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Question 10 continued
(Total for Question 10 is 8 marks)
TOTAL FOR PAPER IS 75 MARKS
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