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

1. Find

§x3—6\/;+1 dx

giving your answer in its simplest form.
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(i) Show that x? — 8x + 17 > 0 for all real values of x
3)

(i1) “If I add 3 to a number and square the sum, the result is greater than the square of the
original number.”

State, giving a reason, if the above statement is always true, sometimes true or never true.

(2

P 5 8 3 4

Satetetels
0SS
e
GG

s
$%%
<
..0

2
SR
e
o

RR0E
SRS
s
2055
0
o,
$%%
ot
R

s
%
505
5%

o
25
%505
il
L5

<
L

o
o
o

8
255
0’
Eoteds
ot

e
55
i
ot

o
25
%505
il
L5

25
b
fotel
S
255
bt
%!

s
(t03etese!
SRR
5 8
e

T
25
5

ot

o

2
SR
e
o

@
s
o
N
SR

<
R
$30%

%
0
b

e
(1
255

%
oottt
S

S
R

%
(1
2505

W)
Telste
ey

.%...ﬁ’.
ateletetel
Sotet
Saletet

<
L
o
ot
Loty

<
o

’oe'o‘o
SRS
0.00

0=Q
fa%S
ets
0.0

bt
25
5
L5

<X

55
b

25




X

<

25504
LXK

S

%
%

o
5

"
S
et
SH

5
L5
boteds
L5
<
L5

5
5%
£
ol

5

KK
2
S
"

%

"

<%

o
<
<3
2
Lo
S
255

5
!
S
<5
piets

S
2%
5058
oo
(%%
e
s
bo%s

X
%
o
o

RS
5
K
oo
b3t
5
K
boteds
Totess

5
KK
.0
(ot
255
%
fois

5
<3
hote!
<
K
S
<3
o
<R

525055 S5
R Rk
SRR B
S
esesasorso QS s

SRR SRR
baPately! plesetetate!
LS

& Ty

<
0
o
S

et s,
RS

s

g
v
S5,

<
S
%)
5

<o
e
s
ales

<

2
5
34

<o

e
s

5

%
S5

%
S

o)
0!

’:’00000
LTI
5

.,
o
2

250
o
<5

- )
Question 2 continued
(Total for Question 2 is 5 marks)
- Y
5
RN RO O O A Turn over »
P 5 8 3 4 6 A 0 5 4 8



r

3. Given that the point 4 has position vector 4i — 5j and the point B has position vector —5i —2j,

(a) find the vector E,
(2)

(b) find 4B

.

Give your answer as a simplified surd.

(2)
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4. The line / has equation 4y — 3x = 10

The line /, passes through the points (5, —1) and (-1, 8).

Determine, giving full reasons for your answer, whether lines /, and /, are parallel,
perpendicular or neither.
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5. A student’s attempt to solve the equation 2log, x — log, Jx =3 is shown below.

2log, x — log, Jx =3

X

2log, ﬁ

=3 using the subtraction law for logs

2log, (\/;) =3 simplifying

log,x =3

x=32=9

using the power law for logs

using the definition of a log

(a) Identify two errors made by this student, giving a brief explanation of each.

2)

(b) Write out the correct solution.
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P =100 — 6.25(x — 9y

=V

Figure 1

A company makes a particular type of children’s toy.

The annual profit made by the company is modelled by the equation

P =100 - 6.25(x — 9)

where P is the profit measured in thousands of pounds and x is the selling price of the toy
in pounds.
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Question 6 continued
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7. In a triangle ABC, side AB has length 10cm, side AC has length 5cm, and angle BAC = 6
where 6 is measured in degrees. The area of triangle ABC is 15 cm?

(a) Find the two possible values of cos
4)

Given that BC is the longest side of the triangle,

(b) find the exact length of BC.
(2)
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-
8. Alorry is driven between London and Newcastle.
In a simple model, the cost of the journey £C when the lorry is driven at a steady speed
of v kilometres per hour is
1500 2v
= + — + 60
v 11
(a) Find, according to this model,
(1) the value of v that minimises the cost of the journey,
(i) the minimum cost of the journey.
(Solutions based entirely on graphical or numerical methods are not acceptable.)
(6)
. d*C S . .
(b) Prove by using —- that the cost is minimised at the speed found in (a)(i).
Y (2)
(c) State one limitation of this model.
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Question 8 continued
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9. g(x) =4x* — 12x* — 15x + 50

(a) Use the factor theorem to show that (x + 2) is a factor of g(x).
(2)

(b) Hence show that g(x) can be written in the form g(x) = (x + 2) (ax + b)?,
where a and b are integers to be found.

C))
VA

y =g

v

S
=

Figure 2

Figure 2 shows a sketch of part of the curve with equation y = g(x)
(c) Use your answer to part (b), and the sketch, to deduce the values of x for which
H g <0

(i) g2x) =0
3)

22

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

e
L
vady

e e
S S

s
K
s
ot

o

55
5
BN
ool
fote:

X

X
R
532

o

X
X
o¥s

e

o

i

5%
s
S
Eoteteets
RE%

5
dlate
boice,
ol

fo%s!

5
4
<
s
%8
"
ool

ofe!
peeteres
e
ototele:
SRS
s
35

0
%

5
255
o
fote:
%
%
e
L5

5
2%
o

e
55
o
ot

o
o

5
e
o5

o

5
T
55

s
s
-
K
0.00.

0
%

s
S
&
ototele:
SRS

5
5

Feeies
S
joorere!
S

%

s

o

%
o

o

:'
(1

255

S
0’
Eoteds
5052

X
o’

A
o
e

X

%o,
!

)

o

[

S
< PC
50

e

5058
L

(o
R
K
b
K

o
i
Botee!
Iatet
5

g
55
.0

bt

fole
0&::
255

<X

25

C
o



X

<

25504
LXK

S

%
%

o
5

"
S
et
SH

5
L5
boteds
L5
<
L5

5
5%
£
ol

5

KK
2
S
"

%

"

<%

o
<
<3
2
Lo
S
255

5
!
S
<5
piets

S
2%
5058
oo
(%%
e
s
bo%s

X
%
o
o

RS
5
K
oo
b3t
5
K
boteds
Totess

5
KK
.0
(ot
255
%
fois

5
<3
hote!
<
K
S
<3
o
<R

525055 S5
R Rk
SRR B
S
esesasorso QS s

SRR SRR
baPately! plesetetate!
LS

& Ty

<
0
o
S

et s,
RS

s

g
v
S5,

<
S
%)
5

<o
e
s
ales

<

2
5
34

<o

e
s

5

%
S5

%
S

o)
0!

’:’00000
LTI
5

.,
o
2

250
o
<5

- )
Question 9 continued
- Y
23
V) O A Turn over »
P 5 8 3 4 6 A 0 2 3 4 8



-

Question 9 continued
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10. Prove, from first principles, that the derivative of x* is 3x?
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r

11. (a) Find the first 3 terms, in ascending powers of x, of the binomial expansion of

16

giving each term in its simplest form.

C))

9
f(x) = (a + bx)| 2 — % , where a and b are constants

Given that the first two terms, in ascending powers of x, in the series expansion of
f(x) are 128 and 36x,

(b) find the value of a,
(2)

(c) find the value of b.
(2)
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Question 11 continued
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12. (a) Show that the equation
4cosf — 1 =2sinftanf
can be written in the form

6¢cos’ —cos0—2=0
4)

(b) Hence solve, for 0 < x < 90°
4cos3x — 1 = 2sin3xtan3x

giving your answers, where appropriate, to one decimal place.
(Solutions based entirely on graphical or numerical methods are not acceptable.)
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13.
A
log, v
[
0 ;
Figure 3
The value of a rare painting, £V, is modelled by the equation V' = pq’, where p and ¢ are
constants and 7 is the number of years since the value of the painting was first recorded
on 1st January 1980.
The line / shown in Figure 3 illustrates the linear relationship between 7 and log V' since
Ist January 1980.
The equation of line / is log V' = 0.05¢ + 4.8
(a) Find, to 4 significant figures, the value of p and the value of g.
4)
(b) With reference to the model interpret
(1) the value of the constant p,
(i1) the value of the constant g.
(2)
(c) Find the value of the painting, as predicted by the model, on 1st January 2010, giving
your answer to the nearest hundred thousand pounds.
(2)
.
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Question 13 continued
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r

14. The circle C has equation
X*+y'—6x+10y+9=0

(a) Find
(i) the coordinates of the centre of C

(i1) the radius of C
3)

The line with equation y = kx, where £ is a constant, cuts C at two distinct points.

(b) Find the range of values for £.
(6)
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15.

Not to scale

XV

Figure 4

Figure 4 shows a sketch of part of the curve C with equation

32
y=— +t3x -8, x>0
X

The point P (4, 6) lies on C.
The line / is the normal to C at the point P.

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

Show that the area of R is 46
(Solutions based entirely on graphical or numerical methods are not acceptable.)

(10)
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Question 15 continued

(Total for Question 15 is 10 marks)

TOTAL FOR THE PAPER: 100 MARKS

AR

f’o‘o&
S5
Botaseses
¢ IC I
505805

55
R
o2
ot

o
X

S
fotels
Eoteds
ot

55
R
o2
ot

o
X

55
5
BN
ool
fote:

55
R
o2
ot

o
o
X

R
T4 ETereletetetetetetses
O I

48

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




