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In this question you must show all stages of your working.

- Solutions relying on calculator technology are not acceptable.

Find the values of x for which

(a) 4(x—3)>8-2x
(2)

(b) (2x + 5)(x — 8) <0
(2)

(c) both 4(x - 3) >8—2x and (2x + 5)(x - 8) <0
ey
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Question 1 continued
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-
2. (a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of
(2-3x)"

giving each coefficient in simplest form.

“)
A student wishes to use this expansion to find an approximation for 2.03°

(b) State the value of x that should be used.

(There is no need to carry out this calculation.)
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Question 2 continued
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3. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

(a) Fully factorise

8x° +31x? — 4x

2

(b) Hence solve

8x 64 +31x16 —4x4" =0
2)
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Question 3 continued
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4. Water is leaking from the bottom of a barrel.
* 4 minutes after the leak starts, there are 50 litres of water in the barrel
* 9 minutes after the leak starts, there are 20 litres of water in the barrel

The volume, V litres, of water in the barrel, # minutes after the leak started
is modelled by the equation

V =a+ b\/;
where a and b are constants.

(a) Find a complete equation for the model.

3
Given that, initially, the barrel was half full of water,
(b) use the equation to find the capacity of the barrel.

ey
(c) Find a limitation on the values of ¢.

(2)
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Question 4 continued
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7 cm

Figure 1

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

Figure 1 is a sketch of a triangle ABC with 4B = 4cm, BC = 7cm and AC = 5cm.
Given that angle BAC = 0°

(a) show that cos@° = _é

2

(b) Hence find the area of triangle ABC, giving your answer in cm’ as a fully
simplified surd.

(C))
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Question 5 continued
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6. Vectors a,b,cand d are given by

4 10 q 30
-6 p 3 6

where p and ¢ are constants.
Given that vectors a and b are parallel,

(a) find the value of p.

Given that
2la+c|=|d|

(b) find all possible values for g.

2

(C))
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Question 6 continued
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In this question you must show all stages of your working.

2(x - 5)2
Jx

(a) Write f(x)in the form Ax" + Bx" + Cx” where 4, B, C, m, n and p are
simplified constants.

x>0

f(x) =

(b) Hence find If (x) dx writing the answer in simplest form.

(¢) (i) Show that when f'(x) =0

3x=10x-25=0

(i) Hence find the x coordinate of the stationary point on the curve with
equation y = f(x).
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Question 7 continued
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Question 7 continued
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(1)

(i)

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

Solve, for 0 <60 <270°, the equation
2tanO — 5sinBcosf =0

giving your answers, in degrees, to one decimal place where appropriate.

The height above the ground, H metres, of a passenger on a fairground
ride, ¢ seconds after the start of the ride is modelled by the equation

H = 40sin(0.3t+2)° 0<r<590
Use the equation of the model to answer parts (a) and (b).

(a) Find the initial height of the passenger above the ground.

The passenger is exactly 25 metres above the ground for the second time
T seconds after the start of the ride.

(b) Find the value of T.
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Question 8 continued
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9. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(a) Sketch the curve C with equation

x#4
On your sketch show
» the equation of the vertical asymptote

» the coordinates of the point of intersection of C with the y-axis

3)
The straight line / has equation y = 2x + k, where £ is a constant.
Given that / cuts C at least once,
(b) (i) show that
k* +16k +56 >0 @)
(i1) find the range of values of £, giving your answer in set notation.
(2)
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Question 9 continued
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Question 9 continued
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-
10. The circle C has equation
x2+p? —8x+5y-20=0
(a) Find
(1) the coordinates of the centre of C,
(i1) the exact radius of C.
3)
Given that the point P
* lieson C
* lies on the positive x-axis
(b) find an equation of the tangent to C at P, giving your answer in the 3
form ax + by + ¢ = 0, where a, b and c are integers. " 3
® -
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Question 10 continued

28

P 7 8 3 4 2 A 0 2 8 4 4

O .

0900000 09,9999,
1000000 0a0 0.0 00 00000
RSB0
K5
35383

%

355
00000002000 0090 %% %

0902090209009 %% %%
0902090290090 %:%%
KR KKKLREKRK KK
IS

KKK
S
%
R
Q’

%
1%
5
peleds ' 4
<
255

%
XK

%”:’
oo %%
oS %
3538
3055

283
XX
XXX

XK
5K
55

oot totetetotetotetetote!
doasetetetetetetetotetoteteds

%5

detetetetotetotetotetetetete!

o~
200
0%
R
XS

oo
14}
-
QL

K
(9.0 0 00000 000,000,
ORKKILEKIK

et o te et et totetotetetotete!

QRS
proseseseses

XX
2%
ORI
25K
oSeledel
RRRKKS

KB
2K

RS
S
ofodedetet

X
30555
QKKK

oo
o208
RKHRXK

<

S
5%
K55

%
%
X X
Qp
020
0205

00
e
RRRRXRK

St totetete%e!
ot otetetetetote?

2959
< %
€
.

X
55
3
0598

S
S
S9%m el
S
K5

e 0e%e%

0v;«%
(90 9596%%
09096%%
s

R
deletotedods
basesesetetets

(0.0,
%%l
KB
S ot tetele!

OO0
%wv.’
0,
555



7

Question 10 continued
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(Total for Question 10 is 8 marks)
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11.

2log, (x — 4) + log, gx =2+ log, (x +2)
(a) Show that the given equation can be written in the form

=8 +13x-6=0

.
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55

RER3855
e

“)
(b) Use the factor theorem to show that (x —1) is a factor of x* —8x? + 13x — 6
ey
(c) Hence, using algebra and showing your working, solve the equation
x*—8x* +13x-6=0
(Solutions relying on calculator technology are not acceptable.)
3)
(d) Hence solve
2log, (x — 4) + log, ix =2+ log, (x +2)
3 )
\_ J
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Question 11 continued
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Question 11 continued
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(Total for Question 11 is 9 marks)
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12.

Figure 2

Figure 2 shows a sketch of the curve C with equation

y:6\/;—%x2+§ x>0

The point P(4, 52—3j lies on C.

The line / is the tangent to C at P.

(a) Show, using calculus, that an equation for / is

\N\‘/ aSoteratetote’s \\

| VARNVSIHLNIZLEM IO

Sx+2y =73

)

(b) Verify that C cuts the x-axis at x = 9
1)

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

(c) Find, by algebraic integration, the area of R.
)
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Question 12 continued
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Question 12 continued
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(Total for Question 12 is 11 marks)
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13 The value of a car, £/, where V' is measured in thousands, is modelled by the equation
V= dA+12e 02 4 9e 0l £>0
where 4 is a constant and the age of the car is ¢ years.
Given that the initial value of the car was £23 000

(a) find a complete equation for the model.
(2)
At ¢t = T, the value of the car is £5000

(b) Find the value of 7, giving your answer to 2 decimal places.

(Solutions relying entirely on calculator technology are not acceptable.)
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Question 13 continued
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Question 13 continued
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(Total for Question 13 is 6 marks)
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14 Show, using algebra, that for values of n €N where n is not a multiple of 3

n® + 2 is always a multiple of 3

(C))
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Question 14 continued
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Question 14 continued

(Total for Question 14 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS
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