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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

£(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

2

2
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(Total for Question 2 is 7 marks)
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3. The triangle POR is such that PQ = 3i + 5j and PR = 13i — 15j

(a) Find OR S
I Jeng @) o
Stary o
(b) Hence find |QR| giving your answer as a simplified surd. g
) -
The point S lies on the line segment OR so that OS:SR=3:2 g
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) ot
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Question 3 continued

XX
XX

X

K

0K

SRS

SR8
4$

&
ool
3RXXS
05

5

od0%ed
RIS

XX

K
K
%
2e%
%64

3%
5%
(oo

O
RIS
e

4§? jﬁ? ‘ﬂ‘

OO
35855
::‘0'0

3

XX
202
».%
RS

oot
9% et
% 4&
S5RNLS
LIRS
SO o %
SERIXRKS
oS =a 00
S KS
05 e
Josers S 0%
53

o0 Tavade
%8 0000

X
9
]

%
QL

(0% %%
Bo%et —00%
RS
S
SRR
SABES

0
0%

T
55

XA X 0
i
Qﬂ Qf

%

0.0
XK
it

YA

X XK K

R

<
1
e ¥
2% 4
XX
X

X

2L

]
0‘,»
XK

X
K XK
o0%¢
0
K
X
%

{

<
X2
S

%
%
%
X

0%
X
#.\
X
X

XX
255
5
X
X
3K

\
2
R

KJ

OO
g&&%
o

SO 000,
RS
2R8I
st

oSotototel
‘%%’Qf 5

RIS

X
0%

o

S5
X
RSISRIINSONS

255
%
2R

% %%
o%
96%%%
XK
%
XORRARKAKX

%
5%
5

R

KK
%!
2050

0,
100
%%t

3RS
150
R

%
<
5
L

3
&
58

2505
X 20 0%0%!
odetoseds
LKL

(Total for Question 3 is 6 marks)
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B feMeompes 10 o

J is ogposite do o A

(3x + 10)cm &

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)
0) We reed 1o we e osine ro\e @ a2 = b2 1e? - 2becosB
I+ 71+ 12) - 2(#x)x+2) cos €O
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Question 4 continued
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Question 4 continued
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5. The mass, 4 kg, of algae in a small pond, is modelled by the equation

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

VIHY SIHL NEILIM LON-OC,

(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
(1) the value of the constant p,

(i1) the value of the constant q.

(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.

(®))

YIIY:SIHENEILIIM TON-Od

(d) State one reason why this may not be a realistic model in the long term.

@
| We ok 08 & W loa, by faising ol \ews o Wa gowe & 10. s |
16 becowse 0¥ AT Y T ANMYAY A

loa A= 063k + 0.5

logy,, A logeh , | o03k + 08
= A" Y0 =
0 R N o
" )' © Ioo.o'skk 0.5 . \oo.ﬁ%o.s
\oo\tinso.\ Y form A= pq,k, we nud A : »

003" o5
(10°*) > 0°;

bo cwamag 10>5% 4 (|o°'°’)b, — ﬁ
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0.5 ‘iﬂo\ e \lo\\\)es b\ ?M)“r s

P: 10 e 3\‘2.
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Question 5 continued

Mcmqloln. eq,m)rim'\y. A= 3162~ \.M?.‘=
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Question 5 continued
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6. (a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of

2x ) , ' . %\“\ ()

3= ? (2 ux\w\&\-\(. &

vy 3 | g

4 6y ! =

giving each term in simplest form. IrSiplo s | :EU
161520 15 6 19 =

1 2} 1 #+21353s21 7 1 >

io-(2)-2]  Aemamsaess | 3

2x 9 A

5

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

simplified fraction.

- %)

8 ; é ; \ p 2
w0t [2) ¢ B 3h(E) o+ oseaxats (B

3
* B3 35*("1—: S
2
D) w 656 x\ ¥ Tx28Fa-2% 4 29x320 x yx’ 2
2) =
+56 %243 x -8’ -
£29 £
—> ] :
* 656\ - 3888 + 1008x" - 4/3— x_J ‘%
—~ 7 \W'v XN\NJ 75w (1 ¥, 3 5
\’) s‘)\i\ up Yo ‘{rs\: Eru(.\\'ov\ it o x-ra\c\\’ovls
y—”—‘ - 3—"—- -_ .—L = —\— - L
2 2x 2x 2 2= =
8 2
1) = [L _ _2 9
s() (2 22 5 %> %
©, e sk molligly %2 byt 1" b in e Secomd \radesk, ondh m
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Question 6 continued
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7. (a) Factorise completely 9x — x°

The curve C has equation
y=9%-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 &, writing your answer in set notation.

Solutions relying on calculator technology are not acceptable.
3)
: 3 R 2 2
A X &g Qx - o m/ )b\hﬂm\x

! (ommon fackor Y x_(q '.x.?')

C g

ok Ywo Squones
S0 Qx-23 = x(3vrx)Y3-2) (>-4%) « (2 + b )(a-1)
so (ﬂ- Jr-z, -'(ﬁx){}—

b\ To Grd ook set = 2 (3rx)(3-x) eCmo\k w O
0:x(342)(3-%)
=0 3r¥x=z0 -x:=0
x=-3 x:=3
~ rooksoe 0,-3,3
™)
\ ‘/’c « S \

\ .
\ ' 2 s -

[\ 4

" 000N Y 0 A O A
P— O
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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 =
. 2
where £ is a constant. 4
Given that the initial air pressure inside the tyre was 2.2kg/cm’ z
o
(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)
L,
(c) Find the rate at which the air pressure in the tyre is decreasing exactly 2 minutes o
from the instant when the tyre developed the puncture. g
Give your answer in kg/cm’ per minute to 3 significant figures. é‘
@) 3
-
m
"\ N - 0. Sb /=7 =
@ \nihall ,l==0 , S0 e Sk (\)ecanSe, M&i\ﬁ e 0 eq)mh \> .
" i
Inikol® 22 @
@:0 2.7:Ws Vb AN 2
—To 1
o \=-0.% . ) %
. -0.5b N
k) Proryiue -
-0. o
| ) = 0.8 vr14e” sk ps\ whd b RN
0.1 - \.l.q»e,;u'sb a B R %Y &4 W
-0.5k St \
/% - L& dids. o s by Mlo gk € by sel. 8
In’2 - \ne ™% « ey oy both sides g
- ~
N4 z~0.5t —lne™:x 50 e ™" : -0st >
=
t--2m% "—reo.lm&, o §ot. =
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9. (a) Given that p =log, x, where x > 0, find in simplest form in terms of p,

) X
(1) 10g3 (5)

(ii) log, (v/x )

(b) Hence, or otherwise, solve

X

2log, (5) +3log, (Vx) =-11

giving your answer as a simplified fraction.

Solutions relying on calculator technology are not acceptable.
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o ©2 becamse 3 =9
A3

Y\) Ve (e loa o = xloeou
v YV

/2 J‘r;a-w

\05.,51 s \0331:

= V2 \og . %
0;

Sub W\ p=-2 i X loo,,x
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Question 9 continued
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10.

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.
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Question 10 continued
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Figure 3 5
o
Figure 3 shows the circle C with equation g
—
x> +3*—10x—8y+32=0 =
5
and the line / with equation rE"
(o4
2y+x+6=0 %
b
(a) Find o
b
(1) the coordinates of the centre of C,
(ii) the radius of C. ;
3) |
l (b) Find the shortest distance between C and /. s
5) | &8
)
Q
0) Complele Yo sa\r-\mo\— hoth X wA% Yo aek. Bhe copokien into 5
2 .
Phe (orm  (x-a)%+ {_\6-\0) = ¢ ; where {0\,9) o Ye ke and =
¢ is tYhe cadivs -
Z
1, 2 . T
atd Yy -\0;-85*32-0 =
(2 -5)2-25 + (9-4)*-16 +32 =0 >
(- 5)2 » (-2) -9 =0 :

(x-5)* ¢ (&g )t -9 ,

(x-)7 + B0 <o
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12. 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.
“4)
d2
(c) Using ) 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)
&) Bnd W inkerws o) €, volume. o conkoines = 355 YO\ N7 i
because Ywore is vo Nr*h =355 DAL GF SO

gﬂr’

in Yo cqpakion R ove W - ?15: IB =Tk
h‘&‘“‘ﬁb (nd.

\:indx the cost o\— the base sider ond Yop.

orea oY bose (cire) : Ne?
cost o base = 0.0l xne?

= 0.0 4Ne?
el 0\' toned Sde = 2Nch ('5:3_5.1) . 30
Cost 0‘; corved $id2 = 0.0% X (0 ne r
‘_""} : ‘Zg.q
Sc r_

area, o\ bp (drde) = Tc?
cos\ o\- \-of £ 0.0a%N(?
: 0.0AN(*
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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

cosf

+tanf =

2n + 1)90° 7
cosf 1—siné 0 (2n )90 n e

&)

Given that cos2x # 0

V3IUY SIHLNEILIHM LONOC,

(b) solve for 0 < x < 90°

+tan2x = 3cos2x
cos2x

giving your answers to one decimal place.

C))

| D) U -
0 N T

1 ‘_\;®sin0 ‘ PN o

T cosl cosb  TITWISS W N )=

- 1 siab

. Cs®
-\ hsinb (1-cin8)
R ws&(é—sm&)

il
T N R >
Y |

11, - TR o

) ) e ate

VISV SIHENEILIM TONOC

W u (osﬁ(I-CiB); 760:9:3_LOW\W\0A_\ZL % N
s (03B e numorator ondh denowinalor .

\-sin6

) Comeiag Y. ik ond seond ok 3 qabions, e see

= & Yn2x : c0S2X

= Scoslx
(052 | - sinlx 3
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Question 13 continued

 cosdx = deos2x(\- sin2x)

3eos L (1~ sinde ) — cos 2a¢ o)

N /

'o[— cos isx

(

C-OSZD(( 3("‘5;1\2_::) - _)=O

s 2x (3 - 3sinlx -1):0

Cos 2 (\')_- 35\'n2x) =0

Cos2x =0 2-3s31alx -0

) =3anlXL

i the qmesbion
cas 2o ¥ O

N\

Sindx=¥3

\

Made with

becanse Yg dowaun fs 0 <x <0 ,ouk we are soling sianx:%
we convet Ywe dowour 0 < 2x <180
';‘5%2'/_‘/_\\ smlx = 73
BN 8 SR AN 2% = Ul 8. | x=209"
un S R =138.19 e~ €41
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Question 13 continued
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(Total for Question 13 is 8 marks)
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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.

(i1) Prove that for all positive integers n,

n’+3n*+2n

is divisible by 6
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Question 14 continued
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Question 14 continued
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(Total for Question 14 is 4 marks) e
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