
First name(s)

GCE A LEVEL

Centre
Number

Candidate
Number

2

^nec
OC

WJ
Cb

1305U40-1 ilr il illlililL]il 1ilil11ililililililtI l[
s24-1 305U40-1

For Examiner's use only

Question Maximum
Mark

Mark
Awarded

1 11

2 13

3 I
4 21

5 14

6 8

7 12

I 11

I I
10 12

Total 120

FURTHER MATHEMATICS - A2 unit 4
FURTHER PURE MATHEMATICS B

2 hours 30 minutes

f

ADDITIONAL MATERIALS

ln addition to this examination paper, you will need
. a Formula Booklet;. a calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen. Do not use gel pen
or correction fluid.

You may use a pencil for graphs and diagrams only.
Write your name, centre number and candidate humber
in the spaces at the top of this page.

Answer all questions.

Write your answers !n the space-s provided in this booklet. lf you run out of space, use the
additional page(s) at the back of the booklet, taking care to number the question(s) correcly.

INFORMATION FOR CANDIDATES

The maximum mark for this paper is 120.

The number of marks is given in brackets at the end of each question or part-question.
Sufficient working must be shown to demonstrate the mathematical method employed.
Answers without working may not gain full credit.
Unless the degree of accuracy is stated in the question, answers should be rounded appropriately.
You are reminded of the necessity for good English and orderly presentation in your answers.

l llllll lll lllllll lll lllll llll llilililil l]Iililil]illil l1il il]ffi] illilI]
JUN241 305U401 01 o wJEc cBAC Lrd. SJJ/GR1S24_1305U40_1)

surname 
ft tab ian



2

Xir.

Reminder: Sufficient working must be shown to demonstrate the mathematical method employed

1. (a) Express the three cube roots of 5 + 10i in the form reid, w[ere 0 < P <2n . t6]

= 
5+ lOr o;

f fuYF
ban -l

C..... .r
r 0 I taT,+8718
(

Yt ) e io Z: (CcosOf isinO
Z fg

"icr:w?l+s 

fis+lnrr)
Z 5 5

6olewchr r tr/
3 L

w ,

w 1

w

w

w

tt
w

G eo'
36{;

n o .wr

G 2;'lbgi
3 llc A d_ln t We

..............*..

_W3

e t

,/5
; r5A;

n L

ilI1ilffililil ill
02 O WJEC CBAC Ltd (1305U40-'l )

T fid frrg

t25
5 'r'

5 5 gt

( 5'15 e

t25
I

(tz5 r\

Crz5)
I

5 I

zt lo ,-



I3

er
only

(b) The three cube roots of 5 +,10i areplotted in an Argand diagram. The points are joined
by straight lines to form a-triangle. Find the area otinis trianlle, giving vorirnr*",correct to two significant figures. 

tSI
w : '(Etr ;

w3 = 5 +;;
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2. The function/is defined by f(x)=t"th(;)
(;) to and including the term in xa(a) State the tt4aclaurin series expansion for cosh up

l2luL u7
-r-1i6"ro) li

r.f.

Cgfr"s Itr.churio; o) f 'tc,) tf

r* (+*'t?)Z

{-Y 7 si r) c,'x(e)h 1 '

',)r#t*')
I b3t. 6

x + * x r)
6

f(<) = 'i ::::;2;- " '

I

Another function g is defined by g(x) = x2 -2 'The diagram below shows parts of the graphs

of y=f(x) and Y=g(*).

v

v COsh (
x
, )

,A

r

v- x2-2

only
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(b) The two graphs intersect at the point A, as shown in
part (a) to find an approximation for the x_coordiriate
two decimal places.

Mg"- q 13s! AaLr5s coeh (, ) xz *2
I r31} +_ ryj

8 36t

the diagram. Use your answer from
of A, giving your answer correct to

only

t5I

x t x 2*Kz tl +2r{
O

36+ 6
I

sil+ x { +3 oe-x
2-

u

uz-33br,t +1t52 1 O

yn iwla- urad r ab;

336 t -3nt, '-+fi) ('tt 5 27
2*l

33b ! lo L6g,-

to8z3g ne(,i\ \l. to8-29&

+ IA g.;;+ir4sq
3,*6 +28'q51

+ 7j2,5 35 Tloy Y 3.+6+2,8151+

tA

lg,L355Or ? k tt.6btLboztb

fv nr,r q sbqrieA q''" "" J J" r" ."1
dt A.^rdten t,A.

I
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(c) Using your answer to part (b), find an approximation for the area of the shaded region 
___

enclos-ed by the two graphs, the x-axis and the y-axis. t6l

l.t,r
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o
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and y =3J, when r =+, find an

C:o5 .x ffi
Cq4

.. .... . *,)6.

"orrff t ysin.x = 4cos3xsin x + 5

equation for y in terms of x.

t3 sin:Y = .'t CoS3:v sin x t 5

+ J bdnx = + *ig'ti, ii;; f 5 ;-; ;

lel

k" dq L.
.t,)c : tu = Gl

bob ochr
ds

r s"ex H -*- ^5 E-an )6sec y = +golx:i^x -l- 5:o*
J Secx f* {- -y to.t ,c se_ cx, Ax - J**. s jnt r ;;A{i,

Seg"cJ = Zt:.tX +5tanx f L

AmnewiA J

. (#)'
\r3G): t + 5 + c

L o

t
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Ls;n,y + 5 h-r!*
s ec x, Sec L

3 2 s.n x cosx, + 5/se\IbK
t >s<J

q

l
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4- (a)
I ^ ^^^ n , :^t^ a avhroqq 16cosa0 in the I

Given lhal z, +:;=2cosn1,where z =cosd+isind, express 16cosa0 in the form

acos4l *U"or1Z.e+ c , where a, b, care integerd whose values are to be determined' [5]

I AA tsi nomoiAA #tt) =(#;d
+ + f tL

+ * +l
ZZ L'v

(

?-cos+O t $'cos

,Lccts * O +8 coeL? + 6

2* cos* Lcos tA +&: coszg + 6

I6cos* I c6Lo + 6

Fa!15 O'= Z I b

..tr.. ..... ..

71

"ilFin : r l.
........1:...........,i.... ......,t'q "'
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The diagram below shows a sketch of the curve C with polar equation

r =3-4cos20, where t*t**

lnitial Iine

(b) Calculate the area of the reoion
r2*lrf,Jo

enclosed by the curve C. I8I

AtugnebeAA
I

-r-q

;

(J -*coszg;zd o
.5tYb
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L
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-1 ffill6lr2

L
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l
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L
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J
z
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c) Find the exact polar coordinates of the points on c at which the tangent is perpendicular

to the initial line. I8I

d0

A

ino + t" @sLO sina
T- trAJ^ b-erpc-nAi {l r I linel\ gsrhlill ,dl (hai

grqddianL 3 Eang I nO. felt: r aiA cae I ffi=
+ tLcest@sfn0

5t'n&c-3 +tLc6z?\ o
,tJailt oi sin & = o netr -3 + tz@52@ =O

; co or trlLfrt I
T T;

6 lVaill ai casO
)z ncu cct50=

CDS-,L bcos^(
I

o z
9Sr)3 :.3

-q?-|.ff.J6.L
TE sGd( ry

r= 3-

r=L
5 3

(:- z
bion'

LLt
2 rr\
3/
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(a) I
3-x

dx t8l
""(r' * r)

3'x A + Lxt C
''''qijii#

xCi2rr)
3-x.fuLr.

X uLrl
,t(t'tD + clxt)x... ...... .. .. .-,1#...........

xcftl) rc('fr!)
=- kc*ti)

xc*rr)
c)3- f x C6rcr

An^

5 /rcoztD r oLicfifc)

Y^"glhovtru= A
q3fry1g )a* r'
t-Bo

-3 B

x

Fcrg [ffi** = J
3 '3x I Ax

{
2-3x-
{, x'+ I

I,,.

x'rl
I I rl ban-'Cr) + c

Z
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(b)

I sinh2r dr t6I
'cosh4x - gcosh2x

t*s-h$ x - lcosb'x; ta;il1;:I\;,- ?
sfnh 2 y ),x = f _ rinh 2r

--

J d ccoshzy -?)'-t
Ax

coShfrc :lcxh
G"A","clt coshzx

d9=
l(

hx si x

J't dx''g=#

Lc.oehr5inhX

sinh2 Ax
Ccoshz7.. ..2,

sin h2ar dut
Zcosltx,SinhX2--

Zs

M
t

_olu*

''t'

\l
3.

4
-2 +s

cosh - (

C

x
TL

1

s.
.....2-
t2hx ) fc.

coSIL-l cosh'K tc_

l
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6. The matrix M is defined bY

M_
12

18

19

308
25 20

50 16

(a) Given that detM = -1040, give a geometrical interpretation of the solution to the
l2l

following equation

kan foA AeL $ lo mae Ao-[s1at {n'J:Jg i'r

h;Fl'rt ,, *i:: irryu lc- ,3,2) rne 4 3"ftL
bv1 -Airnc-ntilrt[ :

(b) ThreehotelsA,B,Ceachhavedifferenttypesofroomavailabletobook:single'double
and famity rooms. foi"r.n iype of room;i[; pti"" per night is the same in each of the

three hotels

The table below gives, for eaCh hotel, details of the number of each type of room and

the total reveflue per night when the hotel is full'

Types of room

Total revenueFamilyDoubleSingteHotel
f2,66883012A
L3,402202518B

t4,581165019C

illilllllillilllil
16 O WJEC CBAC Ltd (1 305u40-1 )
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Find the price per night of each type of room t6l

lek A: - lo+o
Ivtr:

-6oo
-i{
115

6o
,f0

3()

t-to-o

_;id
lrtqqdio)'''''JJ "'

cot-t ai?|
- 6c)o

1r-
,1.L5

- 5oo
q\,eItA)

I -to
tlo

4 oct'-,- "'

-ror-to 1b
-2W4ii :i;

J -boo -to loo
-46
i4o

Lb6t
v +o 3*oZ
L + 5Sl

31
56
6i5

coSL rs hqtt''\r" , '

Jst)

ilIIIilflilil [
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7.(a)AcurveCisdefinedbytheequationy=#for_3(x(1r-'-'-.- 
Jt 6_6x_ x2

(i) Find the mean value of Y =
1 between x=-3 and x=1 t4l

6-6x- x2

6uer?1n ctneA(is ..#....

b -ou
Ax

...i' LkI 1 tb-Lx-

Ax
T tL-( u2- t6tc

I I Ar
I5-( (r-t -_3')

l,;,
Ar

)"-1
I Ay

25- ( x+3)-
;;x+3

I

-3 +3
u o

\ 

Q-n*'/t1.,

:
(

t 5rn-'(o .8
* g,L t t- \c Ac

llilllllllllilllil
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(ii) The region R is bounded by the curve C, the x-axis and the lines x = -3 and x = 1.

Find the volume of the solid generated when R is rotated through four right-angles
about the x-axis. ts]

I 2

l
rfr' Ar :

-$ l6*Lx
I

....--r*#......

tb-bx-*
I

:$ 25 -trcr3)z

Gao\ewch i 4= k+3 -3) *= 3 t7
4stx-

A tu I +3
L/t

I
L

t ta,t h nlJ
IT banh- '(*)-

kdnh-i&,g)
5

( x s,il ,r neA cira/b

ililil Iilillillllt
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(b) Evaluate the improper integral

I
@

-8e-2-'
4e-2' - 5

dx,

giving your answer correct to three decimal places' t3l

f
.fC) : E {:,. AY

*e-'* - 5t;
L lt l+L*'n-5 l l I - zcT)* 2€")

5 i l+e
Nc..," fe.t m ae- L -? oO rnag e +CI

kt!s
r aLeb I rt I i-te(

in"

ln ( 5 ln
in

I - +.*s6 6s6 6bT I

ln c,5) -tn c+-+5Sbs6*6

= O.1*58t6-qTl

lllillllllilllilllil
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8 (a) By writing J, = sinh-l( 4x +3) as sinhy : 4x l3, show tnat ff =
4

t5l
I6x2 +24x+10

$ sinh-'(+k+3)
sinh (5) :
cdeh t$ &

d,x

'frct3

4v
lx

Ll

Nawr- "o1h?5 - sinh?
I

T e 0i(

sf nh-l L*x Y n€u g*Srrd.x
av{erMeil" w(J """"""

nneun 1#e ["_fd'r
\

rKEw Uoov)

noe gr*dr\relL g e h5) J'.
bs l: L\'{-: f-er \ Aewrswn
co sh v l+:inhzJ''' '' ''!''

f-e\ \_y ds "f

to_ '-t
dy

d$
*[x

I
t e tv'i-3) J,a...\-=t-....-

)x ltof +z+x+to
I 'r i$.4 tz+rc* 1

/

Itilfl illlillilltr
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(b) Show that the graph of e-3'y = sinh 2x has only one stationary point t6l

q : 5inl\2X.............-t........ 

-.-.......

{-3x

&=
At

g:rc Lz c.,sh 2x

t biavr. arhosal ds*K
e3

lAo. e ra nnr^-

{ d\q'''''''. J

2- cash 2x + 3s-inh2a,; o
= -ZcoshZ ra3 s;nh 2rc

;' '

tanhZx
2x t"*'I
Ly

0,+o;-35 {+7*l

Dirn o
^A. 

,,,tr. Aahysiad- sgAdr a1 XJ
Ai^ o-nA rrn fy*dtk arlhosa\ sgAA , /

23
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9. Find the general solution of the equation

sirr60 + 2cos20 =3CoS'20 -dLr^)e +t
tel

siobo * zca4

Siob0 t sin ZO = \casz? - Lcos
..i:,4"'

Ar 6\
z/ rry)5in A

5in6O 15in2 @ = )-gio
(

60 -za..i.....,.........

.,

Zsin L+O ce52-o

3 cos 2e - L@Sze + I

+13coazo -( c62e
r; I

t'"ll3 F*! i^A 3h)
2 sin{O oszO
Lsint O cos zO

Lcos zO
2-ccs ZO = O

uszOC o
cos ?p o ne.a Sf n *O I o

t / qit\ al
s;^1O=l2A= c6-t(o)

(
1T+ Zo f(

'.e7- " "

A

fl- +
8-L nfl-

tffillillil[il
24 O WJEC CBAC Ltd' (1 305u40-1 )

2g= Zcos2o - |

c62O+ta
co5

Lc"s@

3c;rh0 -sin ?D + I

N*r,:
f Sin 6: z

60+zg
Z

ScosZO -6o52

ha,

D

g-i
"7 -L ;tr **

. _tt
3rn L r)

LO
*&rrL

t'?
no

Q:



25

Examiner
only

lrt 31fu cA fonr'
O=
d=
o:

tr ,fi-,t
,#Lt
r,.
g

;kfp,r,
I,Iailt a i

r\cu
net,t

nc( o
.,

*r{
*n2r
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10. The following simultaneous equations are to be solved

*=0"+2Y+6e3'

*=u*+8Y+15e3r

(a) show ,n^t t+ - tr* + 2ox = o t5l

l
2-

M
db_
4E
aV

*2c *2y+
zx+tf
i# -r,5

dq

dY

I

2
&_
^Lz

24v
bv

1 e3t

r4}
2- dL'

L dZ
Au

P 3Y 6x+6 -22t tu') +r

rru

^*

tzq + lb I lvi; :;;
l2 

^V
- *AE - l-(t

du
#, t|x. J-8 32X, * *88 F

+

L

2v * r.ag 2-o il, iv
du- AY
iLv - lzAY- +zaY- =......'....'..'';'.-...''..'.' o

d V

b

ill]ilillllllllll
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(b)

Ccieio- v=- /f {o &l AoL rn yn b *tloni o.,rttbn rc: O

It"F"!iao\ oLegolf hllxilia.U eqfen
mz -t2m {- 2o =o

Given tnut 9=9 and t+=10 when / =0, find the particularsolution forx in termsdt dt'

t^:;x;-

17l

Do,,. dclolys1od ,sol f"tfu'r tfugllrlbnf cg(kneu-?l

ka,,./,emen harg fancraan)"grr 
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