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Candidates may use any calculator allowed by Pearson regulations,
Calculators must not have the fadlity for symbolic algebra manipulation,
differentiation and integration, or have retrievable mathematical formulae
stored in them.

Instructions

Use black ink or ball-point pen.

If pendil is used for dizgrams/sketches/graphs it must be dark (HB or B).
Fill in the bosxes at the top of this page with your name,

centre number and candidate number,

Answer all questions and ensure that your answers to parts of questions
are clearly labelled.

Answer the questions in the spaces provided

- there may be mare space than you need,

You should show sufficient working to make your methods clear.
Answers without working may not gain full credit.

Inexact answers should be given to three significant figures unless otherwise stated.

Information

A booklet 'Mathematical Formulag and Statistical Tables' is provided.

There are 16 questions in this question paper. The total mark for this paper is 100.
The marks for each question are shown in brackets

- wse this as a guide as to how much time to spend on each question.

Advice

Read each question carefully before you start to answer it.

® Try to answer every question.
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The table below shows coesponding values of x and y for y = 1{%
X

The values of v are given to 4 significant figures.

.rl:l.5||i|j 2 | 25

D874 | 07071 | 07746 | 0RIES | 08452

¥ ] >

() Use the trapezium rule, with all the values of y in the 1able, 1o find an estimate for

15
‘[ ||Ld_\.
Ge l+x

giving your answer to 3 significant figures.

3
a5 5
(b} Using your answer to part {a), deduce an cstimate for -I. TI: dr
1] )
Given that
L¥ g-r
J " Id:=4..535 to 4 significant figures
oA
{c) comment on the accuracy of your answer to part (B).
(1)
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| L. Relative w a fixed origin, points P, (0 and R have position veclors p, q and r respectively.
: Given that
! ® P, Qand R lie on a straight line

® (2 lics one third of the way from Pto R

show that
q= ltr + 2 }
3 p
i3
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[
A (a) Given that

2logld - x)=log(x + B)

| show that

-+ B=1
(3
(B} (i) Write down the roots of the equation

¥=0x+B8=0
{ii) Stare which of the roats in (b){i} is not a solution of
2logld —x)=loglx + £}

giving a reason for your answer.
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« In the bnemial expansion of
(a+2)  where ais o constant

the coefficient of +* is 15120
Find the value of a.
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&, The curve with equation v=1%2" meets the curve with equation y=15- 2" al the paint £,

Find, using algebra, the cxmct x coordinate of . o
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(a) Given that

Yeix=l c
e @ Ay 4+ B4 —— ¥eR ra =l
X+ 2 x+12

findd the values of the constants 4, K and ©

13)
(b} Hence, using algebraic integration, find the exacl value of
"¢ ay-3
dx
, x+1
giving your answer in the form @+ #ln2 where 2 and b are integers to be found,
i4)

) B
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e +Tw —E = Ax"+ 14y t8x r1fie B
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1.

=T
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Figure 1

Figure 1 shows a sketch of the curve C with equation

ta) Show that

dxt 4+ x

_r'—z:lll;-—d-]n:r x>0

dy _ 125 + x =164
dx dxyx

The peint P, shown in Figure 1, is the minimum turning point on C.

{b) Ehow that the x coordinate of P is a solution of

-]

(£} Use the iteration formula

e

(8

i 12

e find (1) the value of x, to 5 decimal places,

(i} the 5 covrdinate of P 1o 5 decimal places.
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Duestion 7 continned
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B. A curve C has equation v = f{x)
Given that
o ['x) =6l +ax— 23 where o {s 0 constant
o the y tercept of Cis <12
o (v+4) isafactorof ()

find, in simplest form, f{x) (6
)

Gt = g rax -2
?{"“J = Tt poh = P Aer,
H' - Mrbe-cepl 5 — 1%
i SR ;W : e . :
¢ ) = L™ T ax™ 13 17 o
g(:f*} =9 | I
10-)° + te () By - =0
2(=a4) + 2o (ic) +98% |t =0
=118 & Qa +8 =o0 .
 Ba -4l =o e i
G =L4g
. ozb . _
Q)= Ix® A3 = W |1 -
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9. A quantity of ethonol was heated until it reached brasiling podnt.

The temperature of the ethanol, 6°C, ot time ¢ seconds afier heattng began, is modelled
by the equation

fi= A ~ B

where 4 and B are positive constants,
Given that

®  the initial temperature of the ethanol was 18°C
* after 10 seconds the temperature of the ethanol was 44°C

() find a complete equation for the model, giving the values of 4 and A
o 3 significant fgures.

{4)
Ethanol has a boiling point of approximately 78°C
{b) Use this information to evaluate the mode!

(2)
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In this question van must show all stages of vour working.
Solutions relying entirely on calculator technology are not acceptahle.

(2} Show that

cosdd=4ecos’ A —Joosd

(4)
{b) Hence solve, for —40° < r < 180°, the equation
| =eosir=sin"x
i4)
ng tos 5A = o - ) sy
_t_';qs_f_'l,ﬂr A = = S
L.os f'i-"‘*}fn; .[.-'ﬂ - e f?-q_}_it.g f.-‘ﬂ
{ Leos _r"f—ﬂ cos A - Lt (a) coslal E-:I.nffﬂ}
= 1'13‘ A - cas_ﬁ_*__l“ﬁ [-4}' caslA) =
Dewe'A - cas B - L{1-coc'a) :-"_“Fﬁ - ——
= !1-."'—*31!-'1&_—__.:'_4:::#_ = Leor AT 1-5.‘1’..’.?."’?.__‘%
L ree ],-?-—?&_[ﬂ-!‘rtl?; S -
b) (- Beos (30) = gia2(%) s
I T [:L:I FleosCx) = 1- cog (%) .
- If--f--:::-*.‘ () +3 ga:{'?:j ~ ot (>)
G cos' (2] - Beoc! (=) + Scar(x) =
cos () ( beeos™ (%] - Beosdx) 43) =0 .
cos G8Y ( b cos () - Ncas (x) -1 =0 .
Ces(N=0  psCN L Ces(x) =
ye=-40°, 10° pecilaR, - _awelmEl
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()
{b) Solve the equation
Ix+d40=2|x+4|-5
(2)
A line | has equation y = ax, where 4 is a constant.
Given that | intersects y=2|x+4| =5 at least once,
{c) find the range of possible valucs of @, writing your answer i set notation.,
(3]
a) y = Llxete) -G o
________ =z -b
"}1‘_5__*__ S -

b)Y i @40 = 2 |kl -6
i oaly inbegects ab -(xau).
B o = LG -5

o
W

=
Figure 2
Figure 2 shows a sketch of the graph with equation
y=2|x+4|-5
The vertex of the graph is at the point P, shown in Figure 2,
(2) Find the coordinates of P,

Fxtko= -Ux-9-5 .

| 3wdgo = -2x-13 .

Sxz-@p 53y
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- Question 11 continwed
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Figure 3

The curve shown in Figure 3 has parametric equations
x
x=hgind y=5sindt Dﬂfﬂi

The region R, shown shaded in Figure 3, is bounded by the curve and the x-axis.

{a} (1) Show that the area of R is given by j Glfsintcos’f dr

d

(3
{ii) Hence show, by algebraic integration, that the area of R is exactly 20
(3)
L
W “.‘I" \'1 N
]
k
§
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=—=ig
o X
Figure 4
Part of the curve is used to model the profile of a small dam, shown shaded in Figure 4.
Ugzing the model and given that
® rand yare in merres
& the vertical wall of the dam is 4.2 metres high
&  there is & horizontal walkway of width AN along the top of the dam
(b) calculate the width of the walloway.,
(5)
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DO MNOT WRITE 1M THIS AREA

DO NOTWRITE IN THIS AREA
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13, The futiction g is defined by

Mnix) = T
R Tlm =0 xek
wihiere & 18 & constant.
{a) Deduce the value of &
(1
(b} Prove that
g'ix) =0
for all values of v in the domain of &
(3
(¢) Find the range of values of a for which
gla) =0
(2)
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Question 13 continued
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14, A cirele © with radias »
o lics only i the st guadrant
e ouches the x-axis and touches the v-oxis

The hine [ has equation 2v + y = 12

(@) Show that the v coordinates of the pomis of intersecibon of fwiih C satisly

St o (26 = AB)x b [ = 2dp b 144) = D

&)}
Given also that [ 15 a tangent to C,
(b} find the two possible values of giving your answers as fully simplified surds.
i4)
i .
j ﬂj
1 1 ) o
' T by 2T
= jt =t

|
'ﬁ,ﬁ.

(e-v)" k byt -tsse)
( * *..*"}_1_+ (L +r =YY = &

ot Len et et mhex R bR 4 2wt =t
Sx*t (r-k@)x & ¢t - Ups 4l =O.
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In this question vou must show all stages of your working.

Solutions relving entirely on caloulator fechnology are not acceptable,

| A geomedtric series has commaon ratio r and first term a.
Given r=21 and a=0

(a) prove that

Given also that 5, is four times 5,

ib) find the exact value of r.

(4)

(4)
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16, Use algebra to prove that the square of sny natural number is elther o multiple of 3 ar
ong mmore than o multiple of 3

:'q;u - ! {T‘-'.-r.'_ﬂ‘ .". rq_.t_ﬂ.ps.l‘i'j.n-’?_ﬂ-"t-' 1‘.. 3n ¥, T~ tL.
3 Snt ! N Bt
(3n) = (3H)* = B ¢ S
9 Gt T'aiarle m
 Trlighg 3 Conlie o3 ihrﬂﬂ i
Moo BN o mallileg (i Imere Gae b 1
| A mulble opd. (i e s

- e = - b, = nbefle g 3

WY SIHL NI ILEM LGN 00

Lence, U quace auwbirs ore o sulbiple
O 3 0r @ne smoce fhon a *'":""'”E—"E‘-}’EE O s
i'___ R e e
I - —_ P — = -

YadY SIHL NI 2LHM 10N 6a

R-A-F- R &8 N & N § 3

vy SHLRVSL AN GG



	7038e03b643834a529353bd6c354cb52abe6bbba1e7f5ba43b18c76c57747c43.pdf
	PowerPoint Presentation
	7038e03b643834a529353bd6c354cb52abe6bbba1e7f5ba43b18c76c57747c43.pdf

