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1. 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
(@) 2>10
3
(b) -5 << .
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Question 1 continued
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(Total for Question 1 is 5 marks)
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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.)
ey

(W 2-In=2.03

-3 =0.03

2=-—0.0|\
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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)

@ 89C+ 3’ — 4

= AC8x>+3la—4)

= a(8n-1) Ca+dh)

0 8aCHY) 3D -~ 4a(43)-0

Let 4y=2,

8 +3la%- ta =0
A1=Q, /%, -1
= -
o, 4d=0 % ,-4x
49 =%

D

&
&
'\\;v
&

X
&
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Question 3 continued
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(Total for Question 3 is 4 marks)
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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)

(® b=-30
a=10

+
— /7

(b) t=0->V= 110->apacity =220 Iires.

© V20 >0-30f 20>k < l-_l% > 0£t<

e
||-=[=

\_ )
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Question 4 continued
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Figure 1

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

()]
o
=
| vawsmiNawmionod

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.

(@) Cos 2BAC =(AB*+AC-BD 284D

= (lb+25-40) /(245 =(D 40 ==1_

5//
7/

A =(2-). MB.AC.Sin®

Sin8=|Cl—as@) =dCI—1)
25

= i = 26),/5

A=) 45.GR)[5=4f m"
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Question 5 continued
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(Total for Question 5 is 6 marks)
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6. Vectors a,b,cand d are given by

()l

where p and ¢ are constants.

(="
I

() -3

Given that vectors a and b are parallel,

(a) find the value of p.

Given that
2a+e|=|d|

(b) find all possible values for g.

2

(C))

() [atcl=1C44q ,-b+3 | = [C4+q,-3)

2 [Tca+9?+7] = Id|

= 0+3%) =[13b =6 |2

[&-f 2 +9] =3|Zb

(&) 11 =234

(4+9)* =225

P
)
s
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Question 6 continued
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(Total for Question 6 is 6 marks)
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7. In this question you must show all stages of your working.

f(x) = 2()6\/—;5) x>0

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

&)

(b) Hence find If (x) dx writing the answer in simplest form.
3)

(¢) (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).

“4)

% b4

(_)_21. - 202 + 501

(OWM £ =372 -1072_25 12

: %
Muth |p|\(1l "fj A

' _10a 25 =0

(i) 32 40a-2570 .
=|lo * JTioo =jo 120 !b

A=5 or a=-Y;
75

A=5
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Question 7 continued
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Question 7 continued
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(Total for Question 7 is 10 marks)
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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. R

(1) Solve, for 0 <0 < 270°, the equation

=2

2tan6 — 5sin@ cosO = 0 s

. IE/\

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

5) S

S

(i1) The height above the ground, H metres, of a passenger on a fairground o

ride, ¢ seconds after the start of the ride is modelled by the equation é\

H = 40sin(0.3¢ + 2)° 0<r <590 E

.::>.'~\

Use the equation of the model to answer parts (a) and (b).

(a) Find the initial height of the passenger above the ground. s
(2)

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.

“4)

; o 1389 15 2308

(i) @) t=0 : H=40sin(2) = I-40m

(b) 40S&nh (p.at +2) =25
“Sin (0.3t +2) =0.625
For 2™ $ime © 0.3++2 =I\H.3l'-_1-g'
t=(C141.3178-2) + 0.3 = %b}- 3
T=$bl. 4

NN 0 D A 0 o
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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)

22
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Question 9 continued
) ¥*-+16k +56 20
Crifical ValueS
k2 +l6K +56=0 -
K= -8-2.[2 -8+2]2
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Question 9 continued
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(Total for Question 9 is 9 marks)
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s
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
form ax + by + ¢ = 0, where a, b and ¢ are integers.
2 )

-25 _20

&) (1-4)2 6 T/ Ut
\° 2

% =

2
i) r=

61 25 +20 =

6y +25 . B0 _|61

- + ¥4 ¢

r=13

Z/

2

=)

P 7 8 3 4 2 A 0 2 6 4 4

O .
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Question 10 continued

(B Cirdle: 96'-!-32—814-53 —20=0

Aty=0' o -87 -20 =0
(n-10) (xt2) =0

P=C0,0)
centre =C4 -5
3

™' of-radius =Co + b‘) = (10-%)

7.
- 5
|2-
armdtent of fangent = _ 1%
J 5
u=/12\/%-10)
S5 )Y

(orreck mngmt L1t -I-Sg — 120=0

——

.

27

= NN O 0 D 0 0 -
P 7 8 3 4 2 A 0 2 7 4 4 Turn over


Mobile User


7

Question 10 continued
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Question 10 continued
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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

x*—8x* +13x-6=0
(b) Use the factor theorem to show that (x —1) is a factor of x* —8x? + 13x — 6

(c) Hence, using algebra and showing your working, solve the equation
x*—8x* +13x-6=0

(Solutions relying on calculator technology are not acceptable.)

(d) Hence solve

2log, (x — 4) + log, (%x] =2+ log, (x +2)

C))

0y

3

(1)

(a) 2log,(x—4) + log (4x/3) = 2 + log_(x+2)

log,[(x—4)2 - (4x/3)] = log,[4(x+2)]

(X=4)2(4x13) = 4(x+2)
(—A4)2 3¢ — A(x1D)

X3 —8x2+ 16x=3x+6

x3 — 8X

2+ 13x - 6 =0 (shown)

(b)f(1)=1-8+13 -6 =0 — (x=1) factor (shown)

) (x=Nxe=7x+
JAVARE: AYAVEER: AYAV: 5

AT AT TR )
x =1 (double), x =

(d) x=11invalid (log of 0 or negative)

— A
=0

AV4
N

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



(a) 2log₂(x−4) + log₂(4x/3) = 2 + log₂(x+2)
log₂[(x−4)² · (4x/3)] = log₂[4(x+2)]
(x−4)²(4x/3) = 4(x+2)
(x−4)² x = 3(x+2)
x³ − 8x² + 16x = 3x + 6
x³ − 8x
² + 13x − 6 = 0 (shown)


(b) f(1) = 1 − 8 + 13 − 6 = 0 → (x−1) factor (shown)


(c)     (x−1)(x² − 7x + 6) = 0
(x−1)(x−1)(x−6) = 0
x = 1 (double), x = 6


(d)  x = 1 invalid (log of 0 or negative)
x = 6
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Question 11 continued
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12.

Figure 2

Figure 2 shows a sketch of the curve C with equation

1 . 45
= 63x — —x2 + —
Y D)

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

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.

: : Y 2 3)
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13 The value of a car, £/, where V' is measured in thousands, is modelled by the equation
V=A+12¢ % 4 9¢ OV 1>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.)
“4)
() =0:V-23
23=A+t12¢ +9¢ =A+ (219
A +21=235A=2
-0.2¢ _ =01t
V=2+12¢ "+
€-0.27) C-0.1T)
(b)) 5=2 1ire + 1e
ey C -0.T)
Letu’ =e
(-02T) 2
Then € =U
2
5 =2 +124 tu
2 ~
|2-4 +qu —< =0

ru"+3u-1=0
C4u-1) (ut) =0

u= ya

NN O 0 D o
P 7 8 3 4 2 A 0 3 8 4 4
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Question 13 continued

e%e%
o%%
02000}

o%%
oe%%

XK
2RI
RRXRR

0.0.0
SRR
datetetele

L

¢

%!

0%
2558
3

o
5555 XK

XX 0&0 ot seteoteteteted.
RRRLREZRRLRELRRLRRK

OO0
IR
QK

Sototeseses
%

o%
%o
boet

%5
o

00
5
K

000,
2%
1 0

(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

(aSc | : n=1 Cmod D

n=3k+_ ) ,
nt +2=03k+H) +2=9K +6k+1+2 = 9K “+6K+3

= 3(3K +2k41)

(C))

(aseZ. n=2 Cmod3)

n=3K+2

2 2
N +2=(3k+2) +2 =9k 512k +4+42
= K2+ 12K +6 =30K+ 4K+2)

In both Cases n"|'2 sa muH—,’Pk
P 0*- 3 ) Qvg"%

L ) \ <
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Question 14 continued

(Total for Question 14 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS
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