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1. Find

giving your answer in simplest form.

C))

8x - 31 t+ § dx
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f(x) =2x> + 5x° + 2x + 15

(a) Use the factor theorem to show that (x + 3) is a factor of f(x).

(b) Find the constants a, b and ¢ such that

f(x) = (x + 3)(ax’ + bx + ¢)

(c) Hence show that f(x) = 0 has only one real root.

(d) Write down the real root of the equation f(x —5)=0

A/ J{— [I—‘I‘}) ;f oA »,Lac,l'a/ tleen

(2)

2
2

1)

fE3) =0

f(=3)= 2(-3) 7 5(-5)"+ 2(=3) + 15

= 0
p—
2z

L/ 2 - A + §

L+3 | 22 +6x +2x + 15
213"’411

—_351+Zx_

- 2 - 2
S5 +) 5
$x. + 1§

(o)

(x+2)(22'— 2+ 5)
a =2 L= -I c =5

C—/ Ll_Ll’aLc_

()" -4(2)(s) = 731

L’-Gac < O

0L/ -3 +S5 = 2 x—:_z
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—> —>
. The triangle POR is such that PO = 3i + 5j and PR = 13i — 15j

(a) Find Q_)R

(2)
(b) Hence find |Q_)R| giving your answer as a simplified surd.

(2)
The point S lies on the line segment OR so that OS: SR =3:2
(¢) Find PS

(2)

— — — . 7

o/ BR = &KF +f 35450 &

g
= _(3',+5‘J) + 13, -15) ,?v

: . . &
< '3;"531"3)"5}

¢/ ?3-&5_]

Q

- — T ) r =
Ps = FA& t+ —A@AF .
‘?'-'S'j Ay

= 3ut5] + 35 (100 — 20)) “

= 3, ¢S1 Y [, - 2]

("
—
|
~
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Question 3 continued

(Total for Question 3 is 6 marks)
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Txcm

Figure 1

Figure 1 shows a sketch of triangle ABC with AB = (x + 2)cm, BC = (3x + 10)cm,
AC = Txcm, angle BAC = 60° and angle ACB = 6°

(a) (i) Show that 17x> —35x —48 =0

3)
(i1) Hence find the value of x.
1)
(b) Hence find the value of @ giving your answer to one decimal place.
2

azzj,z-f-(_z- 2bc cos A

(2z+10) = (212)2 +(72)* —2(2+3)(7%) cos €0

92"+ 300+301 + 100 = 3* +)+ 12+ 4t 492’ - e x ) ( J’:)

Dt 601 +100 = 504" + 4> +4 — Tar — 14
92 + b0y +loo = YZa* -10x 1Y
0= 343" -70x - 9¢

0= 12t - 36x — 48

7_:3 jt_s”é

\)
w
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Question 4 continued
c/ 5—//\\:7\
/ (A
21
cos A = )92 r2)t — ¢
2(n)(21)
- 27
Cos A= 4_?
A= 13.2°
—_
" Y,

1
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. The mass, 4 kg, of algae in a small pond, is modelled by the equation

14

t

A=pq

where p and ¢ are constants and ¢ is the number of weeks after the mass of algae was
first recorded.

Data recorded indicates that there is a linear relationship between 7 and log,, 4 given by
the equation

log,, 4 =0.03t+0.5

(a) Use this relationship to find a complete equation for the model in the form

A=pq’
giving the value of p and the value of ¢ each to 4 significant figures.
“4)
(b) With reference to the model, interpret
(i) the value of the constant p,
(i1) the value of the constant g.
(2)
(c¢) Find, according to the model,
(1) the mass of algae in the pond when ¢ = 8, giving your answer to the nearest 0.5kg,
(i1) the number of weeks it takes for the mass of algae in the pond to reach 4kg.
3)
(d) State one reason why this may not be a realistic model in the long term.
1)

ij,oﬂ = 0.03t t0.5
A = ’Oo.o:le + 0-3
0-0 t
|oo.5 (' 0 ;)

3.\4,)_“.07?_}‘c A=pq

I

A

t

\

L// f K e MoSs D} a;\ﬂa_.e_ whe n -F-;rs\-
f'CC-orACD‘- \'Z-“.'L Kj)
ii/ 9 i Nee Mu”‘\'Plfo (7.),'/. iacrcase  per wu_u)
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Question 5 continued

e/ A = 3.142(1.072)

4

. g
) wher E= 8 k= 362 (1. 012)

X
2162 (L-072)

Y|
(

=
("

1.26S = .07

= 3.38 weeky
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r

6. (a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of
-3
9

giving each term in simplest form.
C))

8
=55

(b) Find the coefficient of x* in the series expansion of f(x), giving your answer as a

simplified fraction.
(2)
o - - , I . - . 4
3 14 - — '
o O IR - T (B Y ()
£656) — 2883 + loogal — 4us o
L/ T _ U \[ (56l — 39%8x 4 1008’ — v _,_?)

[
/ k‘z Z\,c)\ / =
\_’—//7

A Aerms o/\‘j'- Se4x® t 34’23:—.\,&1
3

= 1736 3(,7'
- -

<K
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. (a) Factorise completely 9x — x’

22

(2)
The curve C has equation
y=9x—x’
(b) Sketch C showing the coordinates of the points at which the curve cuts the x-axis.
(2)
The line / has equation y = k where £ is a constant.
Given that C and / intersect at 3 distinct points,
(c) find the range of values for k, writing your answer in set notation.
Solutions relying on calculator technology are not acceptable.
3)
3
a/ 9+ - x
2
A ( 1-x )
x(3+tx)(s-2)
— _/
L/ regabve  cubic
YN\
\ >
- s
\./ ° \ )
3
:j = 4x-=
2
/Ai = ¢ -3x
dx
1 —
{'uvn:43 pa‘mb we whee % =0 Q-3 =6
9 = ?.x.z
3 = ot
xr =X .| 3
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P K< 6J33

~

¢ {3

y= 9(-3) - [3)
-6

~

g= (253) -3)

3
-J3

-
—
-
—

=

Sxik>-6e52t N 35 k

wheor 1

Question 7 continued
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In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

The air pressure, Pkg/cm’, inside a car tyre, ¢t minutes from the instant when the tyre
developed a puncture is given by the equation

P=k+14e" teR t>0

where £ is a constant.
Given that the initial air pressure inside the tyre was 2.2kg/cm’

(a) state the value of k.

(1)
From the instant when the tyre developed the puncture,
(b) find the time taken for the air pressure to fall to 1kg/cm’
Give your answer in minutes to one decimal place.
3)
(c) Find the rate at which the air pressure in the tyre is decreasing exactly 2 minutes
from the instant when the tyre developed the puncture.
Give your answer in kg/cm’ per minute to 3 significant figures.
(2)
a/ 2. 2-1.4 =0.%
k =p.8
L/ P=o0.% +l.'+e,’°'”'
, = 0.3 _+’_L"C.-a.5'\—
0.2 < 1.y e_a.s(:
_\’_ _ -0 .5F
= =
a5 = —o.5t
E = —22\n -'\_5
= 3.%9 (?.q MiAute s)
VAR RO 0O
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Question 8 continued

- 0.5t
o/ P=o0.8 +1.4e

dF = — 0.7 el.—a.s't

c‘ﬂcreas;/\\? at o robke ol 0.253 ky/r_mz per Minvke
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(Total for Question 8 is 6 marks)
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(a) Given that p = log, x, where x > 0, find in simplest form in terms of p,
. X
1) log.| =
(1) g{g)
(ii) log, (v/x
2
(b) Hence, or otherwise, solve
X
2log, 9 +310g3(\/;) =-11
giving your answer as a simplified fraction.
Solutions relying on calculator technology are not acceptable.
C))
i/ loq, z — lo‘lzq.
J° J
P-2
i) log, x*
JS
i
= log . X
Loy
2 |
=
b/ 2(p-2) +3(5¢ = -1
/ L2 Y 4
T —
4 =
—¢ = =7
p=-t
P = log,x s -2 = logq, 2t
’ d 1 J S
-C
xr= 73
-
—_— J \x

©
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Figure 2

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

Figure 2 shows a sketch of part of the curve C with equation

1
y=§x2—2\/; +3 x=0

The point P lies on C and has x coordinate 4
The line / is the tangent to C at P.

(a) Show that / has equation

13x-6y—-26=0
)
The region R, shown shaded in Figure 2, is bounded by the y-axis, the curve C, the line /
and the x-axis.
(b) Find the exact area of R.
B 5)
a./ Yy = '?'x_z—?—:r_z-\-j
/dﬂ_ = Z . — 'x: '/L
Az S
\
wher =4 _0{_:.3_—: %(‘-r\‘hl—}z
dx
=
M 00 10 O O A
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Question 10 continued

when -y %:‘%L‘*\L' 2(‘*—)’- £ 3

%_le =ML1'—113

- 13 = 13 -
DT o (> =)
é.j_Z-L = ’3(Jc-—q)
é-—g -26 = 13x — 572

o= |8x—- 64 -2¢

L/ vossesS X when U:—.b o_—_['si_.—ngS -2(

26 =\ 23
x =2
4 1 2 'li
Areas [ 222250 12 da = Ko oh boengle
I3 % * | )
TR SR I e
- 7" P 0 - 13
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11.

Figure 3

Figure 3 shows the circle C with equation

X’ +y’—10x -8y +32=0
and the line / with equation
2y+x+6=0
(a) Find

(1) the coordinates of the centre of C,

(ii) the radius of C.

=V

3)
(b) Find the shortest distance between C and /.
)
X 10X + 4y =8y 3 7) =0
v JJ
(z -§)*- 2§ +(y-4)" =16 + 22 =0
(z-s) + (9-4) =19
VR 779
/3
/ o
34
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Question 11 continued
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g = /'.Y-" 3 W \\ Q C
* Q\,\'a U" 9\(
:I>€r M= 2 Lglr ;; c}l"’d_z
Y- = w(x - 1))
y- 4 = 2(x -5)
Y -4 = 2x -10 \{\\/‘Q
o T\
/[ Lua-,\ uzu._y.Ho/L U: —/ILJ'_-— ?
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5/ 75
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12.

38

A company makes drinks containers out of metal.

The containers are modelled as closed cylinders with base radius » cm and height #cm and
the capacity of each container is 355 cm’

The metal used

«  for the circular base and the curved side costs 0.04 pence/cm’

«  for the circular top costs 0.09 pence/cm’
Both metals used are of negligible thickness.

(a) Show that the total cost, C pence, of the metal for one container is given by

, 284
C=0.13zr" +
r
“4)
(b) Use calculus to find the value of » for which C is a minimum, giving your answer to
3 significant figures.
C))
2
(c) Using 7 prove that the cost is minimised for the value of » found in part (b).
r
(2)
(d) Hence find the minimum value of C, giving your answer to the nearest integer.
(2)

Volume = mrth

meth =385 — L= 352

T

Cost = o-04(rrets 2mrh) + 0.09(rc’)

C = o-otrrrrl—\ 0.08 Tl ¥ ©.09rmr"

LR

= 0. 134¢" t 0.08 Ty (?5‘5)
r

= 0.3+ T
g«

= 0.|3rr(1+7""""
-

s

MIn. wlan %E. -0
-
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Question 12 continued
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13. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(a) Show that
— +tan65% 0+2n+1)90° neZ
3
Given that cos2x # 0
(b) solve for 0 < x < 90°
o3 2x +tan2x = 3 cos2x
giving your answers to one decimal place.
6))
o/ l + tan 6
cos ©
| 4~ S)a b
Cos & Cos &
) + Sin é
._ZJ p
Cosb ( | + Ssiab)
Cos*f
Cos 6(1 —5.n8)
| —S/;a* b
(,o.sé( I — )'f/lé)
(J+sn 6) { ! —S.'/t9)
z
Cos b
| +sinl \
cme
.
)
NN 0 T O oLmm
P6 9 2 0 1 A0 4 2 4 8
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Question 13 continued
L// Cos 2% — RVcex2x
| =i "%
Cos 2~ = S co> )-;L(‘[ —s:azz-)
Cos 2x = D€o0352x — R co3ldos Sinlx
O = 2cos2x _ Rews 2= S\ A lx
O; QGS?—‘SL‘Z—‘Sﬁlm 2—:—-\.
— = <
Cos Q. = S\A A x = 7 2
o [-]
ces Lo # O 2 =‘+’-8,)‘33-2.
. o JolSs.
‘x’: L0'7‘,16q‘l'
___——;-—__-__4—__
J

srmm R K O Tum over »
P 6 9 2 01 A 0 4 3 4 8

43



s

Question 13 continued

44

P 6 9 2 01 A 0 4 4 4 8

O

-

KB
oo totatetotetetetete!
SRR

X RELKKKL
002000205020 %0%0 % %% %
19%%

RRRRLRLRLS:
0900090009000 %00. %00 %
SIRRRRSSIIRK

29
S
IIIIIKKKKKK

¢
2K
1352
000
XX
o2

XX
Q%
49 B8
>

%
I
o
%

DSt o
SRS

0%
KR
095 o 88
2
] <

0K
55

KIS
fﬁ%%

355
35

090950583

RRRK

0o %%

o
%S
K5
3
S

X
K
KK
<5
o0

o,o,ozo,:n“
3%
XXX
dSotededs

<
%

3
SR
oSetetotetoe?
oS ootetetete!

¢

%
S

o2
o
S

¢
bole!
25

X

355

%

R

X



O

‘::
K
QRS

o%

o
55
ot
2

O
XX
&

200%e%s
SRRXRS
I
RIKK
XXX X
Sete5e%%

X
88
ool
X
5

00!
bode!
Q’
Qﬁ

O
XX
&

O
XX
o%

4&5’
6%&&&
LS

2%

096%6%6%%%%
CAREA:
ARE
X RXKEKK

BB

>
DG

o051

SRR

<

SL

K3

O Ve avee
X XK RKKX
RREES

A :::.
K s%
&

>

$%%%
:%%%
.:‘0.0
6%

X XXX
SRR
SRS
3K

9%

2L
00

&’
<
00

XXX
XXX
58
SRR
e

» PR
ofatnatetoduadeietecet
ZRLHRLRRRRLRLRKLS

3!
Qp

3B

3RRS

B
553

2

K IBLKILLKIK,
RRRRXKS Y
OSososeseseseseses
3RRRRRIS
265025020 %%

X
oS
<

$96%6%%
KRR
Seseses
S
tototeses

s

Question 13 continued

(Total for Question 13 is 8 marks)

a0

VD P AT R0 0 N
Turn over »
P 6 9 2 01 A 0 4 5 4 8 urnove



14. () A student states
“if x* is greater than 9 then x must be greater than 3”

Determine whether or not this statement is true, giving a reason for your answer.

1)
(i1) Prove that for all positive integers n,
n’ +3n*+2n

is divisible by 6
3)

. A

] / xX 2 q

> >3 or X< -3 T Not hrue
ll/ N>+ Sn"+ 2n

(a3 4—],\
([t 1)+ 2)
Tue \prool"‘"k' o 3 consecuBRue \'/\'\'LJ-&rS

Theee  (orecuBee \‘Al‘ea-bf! Mus b jaclmd e o
Mu“’iell_ ov L M,L o MM“WP‘L ov s,

IL & aveber hay 2 wd 3 4 —Fld-srs e
st Le A{v;(;LIE ':j 6
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Question 14 continued
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