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Question 1 continued

(Total for Question 1 is 4 marks)
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In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.
f(x) =2x" — 3ax’ + bx + 8a

where a and b are constants.
Given that (x — 4) is a factor of f(x),

(a) use the factor theorem to show that

10a=32+5b

Given also that (x — 2) is a factor of f(x),

(b) express f(x) in the form
fx)=2x+th(x—4)(x-2)

where k is a constant to be found.

(c) Hence,

(1) state the number of real roots of the equation f(x) =0

(i) write down the largest root of the equation f (% xJZ 0

0) (x-U) s & foctor . F(U)=0
feu) = 204 - 3a(4)* v6(4) ¥+ =0 0
2% - UBo. + U +Ba =0
(2R * 4b ={4Oo
27 + b =0 © O
b) (2%-2) (so Packor - F(2)=0
F(2) = 2(2)" -30(2)" +b(2) +8a = O

(6 ~ ] a v725 8 =0

P 7 4 0 8 7 A 0 4 4 4
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Question 2 continued

6+ 7y = Ya
S *b 22 @ VY
Solve @ ond © S\mo\famzous\uj using colcuhrofor:

0=30 b=-20
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Question 2 continued
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Question 2 continued

(Total for Question 2 is 8 marks)
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3. Relative to a fixed origin O,
* point P has position vector 9i — 8]

* point O has position vector 3i — 5j

(2) Find PQ

(2)
ﬁ
Given that R is the point such that QR = 9i + 18]
(b) show that angle POR = 90°
(2)
—> —>
Given also that S is the point such that PS = 30R
(c¢) find the exact area of PORS
“4)
—J . .
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? / Question 3 continued
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A (x—2)cm D C
Figure 1
Figure 1 shows a sketch of triangle ABD and triangle BCD

Given that

*  ADC'is a straight line

* BD=(x+3)cm
e BC=xcm
* angle BDC = 30°
» angle BCD = 140°
(a) show that x = 10.5 correct to 3 significant figures.
3)
Given also that AD = (x — 2)cm
(b) find the length of 4B, giving your answer to 3 significant figures.
(2)

o) uSing sine e gn &GS
. S S 2N ) I
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Question 4 continued

0) cosing 2 o A ABD
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N W

AB = 21.3 (3s¢) ©

(Total for Question 4 is 5 marks)
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5. The curve C| has equation

6
y=—+3
X

(a) (i) Sketch C| stating the coordinates of any points where the curve cuts the
coordinate axes.

(ii) State the equations of any asymptotes to the curve C,

3)

The curve C, has equation

y=3x"—4x-10
(b) Show that C, and C, intersect when
3 —4x° — 13x - 6=0

(2)

Given that the x coordinate of one of the points of intersection is 2

(c) use algebra to find the x coordinates of the other points of intersection between

C,and C,
(Solutions relying on calculator technology are not acceptable.)
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Question 5 continued
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b) ersechon of 94=x ¥3  ond y: 20t -Yyx -0
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Question 5 continued
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Question 5 continued
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6. The binomial expansion of
(1+ax)"”
up to and including the term in x” is

l—l—sx-i-loc2
2

nizimioNod

where ¢ and & are constants.

(a) Show that a = —g
(2)

(b) Hence find the value of £
(2)

Using the expansion and making your method clear,

17 12
(c) find an estimate for the value of [Ej , giving your answer to 4 decimal places. s8I
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Question 6 continued
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log,, P
(0, 3.3)
\g, 2.1)
0 %
Figure 2

A chimney emits smoke particles.

On a particular day, the concentration of smoke particles in the air emitted by this
chimney, P parts per million, is measured at various distances, x km, from the chimney.

Figure 2 shows a sketch of the linear relationship between log P and x that is used to
model this situation.

The line passes through the point (0, 3.3) and the point (6, 2.1)
(a) Find a complete equation for the model in the form
P=ab*

where a and b are constants. Give the value of ¢ and the value of b each to
4 significant figures.

“4)
(b) With reference to the model, interpret the value of ab
¢ M
m) F= olo o
logy,q £ = ooy, o
(0 £ = logy,, & + 2 (00, b
lOCg\oP inkercept = (09, O gradient= lo%\o
o © . LA-%23
00y, 01 = 2.2 S ol T =02
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a

Question 7 continued

2.2
a=10 O

1)

1995 .26....

[N]

0. 630657 ...

nw

1905 (Usf)

1Y)

0-6310 (Us¢)

P=1995 x 0.£310" O

x=\, e. H co o

smoke garficles Lkm awoy from the Clumney ©

-
-

(Total for Question 7 is 5 marks)
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=V

Figure 3

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

Solutions relying entirely on calculator technology are not acceptable.

VIdY SIHLNIEILIIM LONOG

Figure 3 shows a sketch of the curve C with equation
y=x’—14x+23
The line / 1s the tangent to C at the point 4, also shown in Figure 3.

Given that / has equation y = —2x + 7

(a) show, using calculus, that the x coordinate of 4 is 2

The line / cuts C again at the point B.

(b) Verify that the x coordinate of B is —4

The finite region, R, shown shaded in Figure 3, is bounded by C and /.
Using algebraic integration,

(c) show that the area of R is 108

20
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Question 8 continued
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Question 8 continued

7 2.

©

|

A Q e\ l/w [ [
(2 -2IX *ls)o\x = | ¢ &~ ~ >4 vivk

gy 3
Y
L
]
<

= (U0 ) - | (4 40N Y | ©
=10} @

Soseitetes
XX
oSermmaleds
DOSS %
Bose, &% Joss
O e 0%
SIS
QLIRS
S

25
Ko,
ST,
xms
boseores

&
< oy
S
DOS et

6%
XL

X5
XS
o%
o5
XX
X5

K
LK

s
KKK KK X
dedotetetote!
Sasesotetetes

,,,.
X
S
IR
S Sototode!
3SR

o
050988

5%
ode3ote?
K

K
8
S

o~
oodetels
RS
Joote%e%et
SR
RIS,

s
J:
-

2K

06
potes

e
@)
00

Dosetozelese
-
2

GRS
SIS
Dogea%i teel
S
L

&

090909509
(94959599
s

\_ J 5

22
R0 0 A o
P 7 4 0 8 7 A 0 2 2 4 4




PhysicsAndMathsTutor.com
~ ~

Question 8 continued
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p=log 16 %
g =log 25
where a is a constant.
Find in terms of p and/or ¢,
(a) log, 256
(1)
(b) log, 100
(2)
(c) log, 80 xlog 3.2
7 (2)
= \0 | = b = 2
b) 100, 00 = (094 (25x4) =(09425 + log, 4 @
(s
2

2100425 * (000 (6

= 109425 ¢ 5 (0galb

.
= Q+LpP
v Zl Nt

c) (094,30 x (09,22
109,80 =109 (16 x5) = (00, (6 + (0905
= P+ Q

690,32 = 109a (16=5) =l0g,1b - l0gaS @

:(0—- q/

o 3~ = _I- ‘ —-J'- - 2_._'_ 1
(090,80 x (09, 3.2 <‘p+2qv )‘ p-—9 )= ®

p

Ny —

N\ a4
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Question 9 continued
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10.
VA
¢ 0
P.
/
0 \ ¢
Figure 4
Figure 4 shows a sketch of the circle C
* the point P (-1, k£ + 8) is the centre of C
+ the point O (3, k> — 2k) lies on C
* ks a positive constant
+ the line / is the tangent to C at O
Given that the gradient of / i1s -2
(a) show that
kK*-3k-10=0
“4)
(b) Hence find an equation for C
“4)
o) qradienk of tongenkt a,(- Q=-2 . |
.-o«md(@ak of PR= L @ [ ™ :—T\
1 \ e R/
P(-l,k+3 T
S -
& (3,Kk*2K) 3-(-1) 2
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- | Question 10 continued

K2 -k-R -
4

®

!
2

k*-3k -3:=2
k*-2k-10=a O

b) (k-sXk+2):-0
<- ‘K:S or K:-’Z
ks posikwe so K=5 0)

Cp(,s) = P, 18)

So cenre of C s (-1, 13) ©
rodws = P8\ = J (2 -(c)%+ (1S -IS—W 0)

= dJ20

c: (e +(y-18)* =20 ©

besesototetel
3558 \C J
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Question 10 continued

28

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

ELEO

B oteo
R8s

Kopeas
oot o
ot
S0

o
ST
95~ 3%
X KGR K
o803
Soadede
Do %
boos & J5
SERRIS
o83%00%
st S

K5
atateds
ST
xms
KPS

%
QO
QL
Lo
%%
besetetlece
QUKL
<

0% %8
s
(93057 vad%
Do e

S
QLR
e tototee!
SeTeatetets, v &
ot tetetetotel ol
ot tetatetotatetss

KK
RS
KK

50
QRS
%ot
Sasstes
29593
dototededet

0
SR,
boses
daseses
120 %%
poses

00
dotodess
o %eteds
XK
0,
9555



PhysicsAndMathsTutor.com
~ ™

Question 10 continued
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11. The prices of two precious metals are being monitored.

The price per gram of metal 4, £V, is modelled by the equation
Vv, =100 +20e"*

where ¢ is the number of months after monitoring began.

The price per gram of metal B, £V, is modelled by the equation

V — pe—0.0ZI

B
where p is a positive constant and ¢ is the number of months after monitoring began.
Given that V, =2V, when =0

(a) find the value of p

2
When ¢ = T, the rate of increase in the price per gram of metal 4 was equal to the rate
of decrease in the price per gram of metal B
(b) Find the value of 7, giving your answer to one decimal place.
(Solutions based entirely on calculator technology are not acceptable.)
C))

0\.) VB: Z\/f\ whwea £:=0
Va =100 +20¢° =120
Vg 22 (120) =246 0 2 240=pe" 3 p=240 0

~0.0%t

‘0‘) \/A: \C)O *‘2620-0(“: \}g: 740 e
Wa - 0365 Qg - ~wse™

ol AE ™

coke of ncrease s

raken of change equakak £=T: A2QOKVR, 30 roSe of
02e%7 = 43¢°0*T O seereese o e
. - . ®
AR N0

T = %}lmé = 20.9 (2dp) O
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Question 11 continued
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Question 11 continued
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Figure 5

Figure 5 shows the plan view of the design for a swimming pool.

The pool is modelled as a quarter of a circle joined to two equal sized rectangles
as shown.

Given that

 the quarter circle has radius x metres

+ the rectangles each have length x metres and width y metres
« the total surface area of the swimming pool is 100 m’

(a) show that, according to the model, the perimeter P metres of the swimming pool is
given by

P=2x+@
X

(b) Use calculus to find the value of x for which P has a stationary value.
(c) Prove, by further calculus, that this value of x gives a minimum value for P

Access to the pool is by side 4B shown in Figure 5.
Given that AB must be at least one metre,

(d) determine, according to the model, whether the swimming pool with the minimum
perimeter would be suitable.

1
T
a) surface ovea = 1Yt o
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Question 12 continued
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Question 12 continued
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S0 ven B wewld e suikable. ©

.

36

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

ELEO

RS
NN AN
'«%‘&? XA

@’\’0,{/

3552
35,

<
%S

KRR

o %%

558

oo

Dogs, alet
S0 = 10
Doge® 5298
IELS
SR
Soreotetes
KRS
Bosegasesess
RS
SKKS,

XXX

X
25

X

GO0
KL
RIS
SRKKKEKES
oSeletotedotetetet
S tootetetototete!

e

s
o2
O RRRRAK
RRRKRRKS
QLRI




PhysicsAndMathsTutor.com
~ ~

Question 12 continued
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13. In this question you must show all stages of your working.

oge .>/ %%

Solutions relying entirely on calculator technology are not acceptable.

Noa

(a) Show that the equation

sinf(7sinf —4cos ) =4

ot

5

can be written as

3tan’f —4tan6 -4 =0

SRRRKKS

C))

VaHY SIHLNI 3118M 10

(b) Hence solve, for 0 < x < 360°
sinx(7sinx —4cosx) =4

giving your answers to one decimal place.

C))

s

¢ o & XXX
SRRRLLLRRRRIEELLLRRRREEEEE

R R R RIS

IS
OG5

(c) Hence find the smallest solution of the equation

N

sin4a(7sin4a —4cosda) =4

L TON

i

L1
o

in the range 720° < a < 1080°, giving your answer to one decimal place.

oo

(1)

%%
i

ima}"n;
RIS

a5 (—“I-sme "(/\cos(a\, =y

SRR
S

SRS
I3V C
A4y 5

140 -YsiaBOcosH = U

£}

FeonH - Utan® = Ysectd ©
oD - Uban O =4 (1 +tan?®) ©
o - Yban O =4 ¢Ytaa'® @
0n'0 -Uknd -4 =0

-~

& - -

D 3tanx -Utenx -Y 20

(EOU\?( - 2)(3&0\:\1. +Z) =0

SRS %f‘y/\,‘y)s{o_ff\_\,\v}',/'\,\\ /\; ’{%’ s,:%{/ RIS

000K

\. J
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Question 13 continued

(toanz-2) 3bone +2) =0 O <2< 30
o Eaax=Z  or bowx = ~:§_ © [ )

_1 ~\( pA\ d:Lﬁ'l\_\[“E\ (!\ :/ ‘-/
L =tow (2) x2kon("z) O

x= (24 = 146.3
=184 © x=7316.3 ©

2to%
S

RRKR

h X X XX X X X X X N F P > I\ T L1 <IN P - X, X X , X X XX
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Question 13 continued
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Question 13 continued
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14. Prove, using algebra, that
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Question 14 continued
(Total for Question 14 is 4 marks)
TOTAL FOR PAPER IS 100 MARKS
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