Please check the examination details below before entering your candidate information

(Candidate surname Other names )

Pea rson Edexcel Centre Number Candidate Number

International
Advanced Level
7 N\

Sample Assessment Materials for first teaching September 2018
- y
r N

(Time: 1 hour 30 minutes) Paper Reference WMA14/01

Mathematics

International Advanced Level
Pure Mathematics P4

. J

( You must have: Total Marks
Mathematical Formulae and Statistical Tables, calculator

. J

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

Instructions

Use black ink or ball-point pen.

If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).

Fill in the boxes 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 more 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 Formulae and Statistical Tables’ is provided.

There are 9 questions in this question paper. The total mark for this paper is 75.
The marks for each question are shown in brackets

— use this as a guide as to how much time to spend on each question.

Advice

S59758A

©2018 Pearson Education Ltd.

111/

Read each question carefully before you start to answer it.

Try to answer every question.

Check your answers if you have time at the end.

If you change your mind about an answer, cross it out and put your new answer
and any working underneath.

Turn over

S 5§ 9 7 5 8 A 01 3 0

Pearson

Pearson Edexcel International Advanced Subsidiary/Advanced Level in Mathematics, Further Mathematics and
Pure Mathematics - Sample Assessment Materials (SAMs) - Issue 3 - June 2018 © Pearson Education Limited 2018



Answer ALL questions. Write your answers in the spaces provided.

1. Use the binomial series to find the expansion of

(2 + 5x)° 5

in ascending powers of x, up to and including the term in x?

Give each coefficient as a fraction in its simplest form.

(6)
Get the from the formwa booklet:
(" =4+ axs DD y2, 00-D2) 3, Range of volidity 1x1<4
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Substitute injo the formulo. L A B B o\ /LY
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2. A curve C has the equation

W+ 2xy-x-33-20=0

d
(a) Find d_i}c in terms of x and y.

(©))

(b) Find an equation of the tangent to C at the point (3, —2), giving your answer in the
form ax + by + ¢ =0, where a, b and c are integers.
(2)

_{a) & Implicit differentiation:
“l I.F[ . l- . I | d3
’ (a_y

—
x3+ 1-@5‘?_1-\53-20:0

Y34y SIHL NI 3LIYM LON Od

L Product Rule: %(uv\ =z uy’+u'y
r 8

Ix*s 21!1* 24 -1-3¢°9y =0  MIAEY
J J dx

311'-.. )!’.j = 53,2 dg - 2% d\‘ co"e(t u" d! teyms 0N ones]de
dvx dx d

‘o

f’/,o,

S

a

X ;?‘:Ed

it

nle 2g- 4= QY 3y 8y Z

x o

: dMy =

. . S

dy E Ix e 2y-A Al Make 99 the subject i

dx %\51- 1x L E

dy 3%+ 2y-A : ‘ - -

dx3ytogx

~ Substiture  P(3,-2) inte 89
&

dy _ 33)42(-1) -4
ax 3¢t 2(3)

S23-4-1
12-6

dy _ 22 _y gmdiedetP
3

dx 6
4-.\.;)?(3,-21: y- 2= x-3) M
3y+6=11%x-33
0=\x-3y-39 hente found
A\
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Question 2 continued
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1 A B C
3, f)= ——— =24 " 2
x3x-17" x Gx-1D) @Bx-1
3
(a) Find the values of the constants 4, B and C %
“4) =
5
(b) (i) Hence find Jf(x) dx a
2 E
(i) Find L f(x) dx, giving your answer in the form a + Inb, where a and b are i
w
constants. ; ;
(6) @
(a) Weare asked to do Partial Fractions
1 =_A ., B __c¢
X(3xv-4) o (3x-1) Gy-n?
v
1 _ ABx-N 4 Bx(3x-1)4Cx
Y(3x-)Y X(3x-)Y o)
(:/,o,
. . . S
MW&ML&MM 3
1 % AQ%x-1) 4Bx(3x-1)+Cx X\ 1;5
3 i ; ter! S5
F) Q ’ m
APREY T ﬁl*ﬁl' lgs!;/S | o5
B = - - <)+t =—C I
3 9 /':ﬁ:i
1=1¢ 3 ¢c=3 5! S
3 . o ()} >
%x=0 1= - -1) +Cto) )
“m
1A M 2
xz4 2 1= (3 -0 + B (31)-1) *+ 3 (4)
1= 4+28+3 2 B=-3
Hence:
1 = A N 3 + 3 A1
X(3Ixn-4) x Gy-1y ~ (3x-1?
J
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Question 3 continued

(h)i. Use the (P.F. Resulk we gor in (a)
(2 dx=(

A
ETETETR J

-3 _ 43 _dx
By-1)y 3y

-1
(1.3 L33x-1) dx
jx 31.‘

-1 1

S ny - AnBx-1) v 4 3(3x-1) x —— divide by new power
r . .
M1 L Revevse chain Rute:divide by devivosive
of the bracket

=lnx-Wn(3x-1)- (3x-43" A1

= lnx-Wax-1)-_1 _ +¢ 2

3x-1
i Implemenk the © o limits On the Feswlk we got in (i)
2 T
( - s - -1 ]
STEREIE sx-1 ),
0
: E Ay -t \o = .- A
30+ 3(NA
3 - -1 tlp2 et
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Question 3 continued
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Figure 1
Figure 1 shows a sketch of the curve C with parametric equations

x = /3 sin 2¢ y=4cos’t 0<t<r

d_ k\/g tan 2¢, where k is a constant to be found.

(a) Show that r

(©))

(b) Find an equation of the tangent to C at the point where ¢ =

w |y

Give your answer in the form y = ax + b, where a and b are constants.

(C))
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Question 4 continued

y= 4costt x:d35nlt
dy - (-Si 4% - 25 cos2t
dt

B1

Choin Rade: Mukhiply oy
denvokve of the bracket

‘.‘3. ==-8Bcostsint M1 A0
dt

dy _ -Bewstsint

dx 203002t
_ -4(2costsint) apply doulte angle formuls:
283 cos2t

SIn2t= 2sintcoct

= -4sin

183051t

use ldentity: taar:= sint
cost

2
= - % cant

28

23

= - tan2t

2

A1

3
dy -_2
_‘5; = -2 3 tanuk ) k
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Question 4 continued
i = 1‘_ into d\’ 'Qh:t:
* o
o
d &
i =-2 t n(l-%\ -
ax s
=
=4
-2 3 (-43) tn
3 2
-y
i T
a‘i:z qradienk wm ot t-1 -
X
M3 =
. . . >
G\a- (ﬁ !&ES]Q!L CMﬂlﬂﬂtm bs !Lﬂﬂq 1 1Vem <. S..
=43 sin(2xD) u= 4cos®( 1)
/ J Y37
xz 9323
2
Hx=3 2 y=1
7 )
B
Hence ‘M'\QS wheve t=N ¢ (2 )
3 Uy
-\l = L t t
m=2, x=3 y=1 y-1=2(x-3y 4w
2 J J '’
Yy : 2x - 3+
Y=2x-2.  jound
Al
J
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Question 4 continued
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(a)

[ 0= 41-‘xe%"

blank

=V

Figure 2
L
Figure 2 shows a sketch of part of the curve with equation y=4x— xe? ,x >0

The curve meets the x-axis at the origin O and cuts the x-axis at the point 4.

(a) Find, in terms of In2, the x coordinate of the point A4.

2)

1
(b) Find [xe? dx
3

The finite region R, shown shaded in Figure 2, is bounded by the x-axis and the curve with
1

equation y =4x — xe? ,x=0
(c) Find, by integration, the exact value for the area of R.

Give your answer in terms of In2

Point A is 110 to be enthe x-0Oxis .. y=0 . - W

0= x(4-e%*) fachy ouk x

iv .
ne’ =ln4 o0p\y Un on both Sidey

1y = n' X
™ n2 000ly Wne”=x .
; =2 y s
X= 42 x- coordinate of point A
Al

N
Leave
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Question 5 continued
o .o
(b) gle“ dy.  Mwbiplicakion . By Parts:
S uv' dxz yu- fu'vdy

(c) We Om asued to {ind: I%x xei’dx L \ @\
We alveady got tee inteqrokion veswik: [xei dx in Lb) N 9
Wence qet Sdwdr:

L [4xdx=izngxi M £/ A  \NVR

4w S — g

S TRAY T [Z"z'M’%x‘ ) I S
0
(Z(leLZIAJm)e w}eﬁt (}/‘uﬁfﬁ‘\def“) M17,7, _

Y ol
= 2x160n2) - Bin e e 4™ - 4 bepYy \n \ous baina = Ung®
- — — = - = =
A W = 32(m2) - Bn(2)(4) *4(Q) -4 use ¢ =x
1 W B BCAGE ) WJENS
= - 1 -
AL
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Question 5 continued
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6. Prove by contradiction that, if @, b are positive real numbers, then a + b > 2+/ab

a+b < 2¥ab
(a+b *< 23" Square both ciden
(a+rb) = @¥ab) <0

ala 2ab *b". ab <6 Equgd brockets

0- 200 * bt <O Collect Uke terms

( )
Recognize that this_is the expansion of (a-b’

- (a-b)ieo  MIA1

o contradicts i n ositive.
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7.
YV A
C
0 X
Figure 3
Figure 3 shows a sketch of the curve C with parametric equations
T o
x=4cos(l+g) y=2sint 0<t< 2
(a) Show that
xt+ty= 23 cos ¢
3
(b) Show that a cartesian equation of C is
(c+yP+ay?=b
where a and b are integers to be found.
(2)
(a) X4y 4(05(t*{'—"1’ 8nk

M1 cosla+b)= 0scosh -Sinasinb
+cost-"_§. - 4gint - Ii + 2sint A

= 203 cost - 25t + 2sift

TR =28 cost) hence Shown
A\
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Question 7 continued

; identitu  SintXtcostx=1 4o

o
i‘\ s .. 1\ \reN eq\u\ﬁl\v\; g
y= 2sint Sink= 3 o
¢ =
=
. =
~Use whok we showedin (a) to et cost=...: m
=
Xty= 2§23 cost D cost = %*Y =
3 I
w
. . . . B
~ Substituke inty tae identity sin®recostu=1; =
=

k3 1

(2) "+ (29) =0
S
kN
11.- + (Xxy) =1

4 12 . //

MwltipWs alvytung by L s

344 eeg)=12

s Cavtesion: hug\"-r 3\51=12 A1

Q7

(Total for Question 7 is 5 marks) _]
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8. Water is being heated in a kettle. At time ¢ seconds, the temperature of the water is 8 °C.

The rate of increase of the temperature of the water at time 7 is modelled by the differential
equation

do
5 ~A120-0) <100

where 4 is a positive constant.
Given that =20 when =0
(a) solve this differential equation to show that

6 =120 — 100e
®

When the temperature of the water reaches 100 °C, the kettle switches off.

(b) Given that A=0.01, find the time, to the nearest second, when the kettle switches off.
3)

(a) &V 4 A\ %%:a(no-m L A\ \

S FRTE e

AN\ - 7 ___®B% the ke terms onone Side

o lnlh0-8) =t Tnteqroke I
o S eovewse cngin vule ! d)u'debg desyoine of bra
L ~bnU20-8) = At ve MR My
To §et volwe o} +C Swosttuke +20,0=20: i
| . -n(110-20) = p(0dacC & = -
A v S N VoY Y. Y.) — - I N aA
Substituke our +C batkin and vnovipuloke to moke B the suwoeck: -

- n(176-08) = at -n (100)

tn(100)- In(126-6) = nbh =S
\.h(m—o\ =at MA
\yvwoe-60) ¢
100
e‘n(\to‘e) - eat
dddMy “°°e et use "™ o x
t0-
100 -\120-06 (YOS Mk ply
eat

1006 -120= -8
2 0:120-100e ™ hence shown Al
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Question 8 continued

s 2 vt

100: 120-100e 'Y s

-0.0\k
100¢e < 20

-0.0\t
e ° <
n

Poded

vauy si

=0.00t= o
t= o2 Plug this into youw calcutater s
-004
aMy
Ab=161 3 to the neavest second
A

SRS
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O 0 00 0.0.0.0.
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Question 8 continued

Q8

(Total for Question 8 is 11 marks)
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9. With respect to a fixed origin O, the line /, is given by the equation

8 =
r=| 1|+u|l 4
-3 3

where y is a scalar parameter.
The point 4 lies on /, where u =1

(a) Find the coordinates of A4.
1)

1
The point P has position vector | 5
2

The line [, passes through the point P and is parallel to the line /,

(b) Write down a vector equation for the line /,

2)
(c) Find the exact value of the distance AP.

Give your answer in the form kN2 , where £ is a constant to be found.

(2)
The acute angle between AP and [, is 6

(d) Find the value of cos
3)

A point £ lies on the line /,
Given that AP = PE,

(e) find the area of triangle APE,
(2)

(f) find the coordinates of the two possible positions of E.
)

(@) Subctiture w=i \nto the vector equakion:
8 )
A- (1[4
)+ ofs)

(39 2)

. A(3,5,00 1
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Question 9 continued
Formalo. Jor vector line:
= posiiiﬁhlﬂdﬂ*_;li_dimm vector)
ivection tor i

 The position weckor is point P[3).
) (2)

~

—
S
—
[
w 'Pw
—

VIUY SIHLNIEILIIM IONOQ oo

Mﬂﬁjﬂp&lﬂ#ﬂiﬂh of & vector:

let AL - (g,] M JRTYY = Jateb
(3

Hente: AR LT
=3

= 242 distavce AP
Al

(@) use Frmulo-:
___LMB=| ‘}bl—L Foymule. foc dot preduck:
ol

| a1

cosd = l{] : l-] MidMi
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Question 9 continued

(e) We ave inok AP:=PE, hene AP=PE=2§i (from ().
Hence wse

Since c.osb=*-s- (fvow 4V -

5 N :1
3 > Sinbc 3.
/)
4

Wge twis and azb= 202 with the

- T2
areo APE"-ZQ\FI-) 3

2
5

= 2.4 umits’

(£) We know twoi \Fé 1= 282 ¢ and part (o).
- - .
We 0lso know thox PE = ‘1( gs) snce 1t

kence use omd forap -

for of a

(ek 2

IPEL= 282 = (V615 (aart+(33\Y)
292 = {250 «162%Q0
(1R): 25 #1647

8= 50]&1

2t sp=x2
R -

-o—E=[§]:’-“ (using \, equakion si int E b i
L H -5-[1] using 1, €quahon since poin Lenon;it
Hence possible coordinotes of €:
E(3,3.2) omd E(a,8,14)
s

lgl-g' o?
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