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Section A [45 marks)

Answer all questions.

I. Ex F + i
Press cos x + sip in the form r cos (x

1

" ” | > nd 0 <a <3N

Sty : ; a), where r > 0 a 2 ;
he maximum and minimum of cos x + sin x L4 marte)

(a) Sketch the graph of y = |cos x + sin x| for0 € x <(2n. Gl

b g
®) f;"“’ the equation Jcos x + sin x| = | for 0 < x < 2. o i i
e, Use your graph in (a) to find the set of values of x in this interval satisfying the inequality
[cos x + sin > |

|4 marks)

1 g
2. A sequence Uy, Uz, Uy, ... is defined by the recursive formula e ,= | + 2 Un with u;= |

n-1 r
(a) Write down each of the terms Uz, uy and ug in the form of z G) . [3 marks]
r=0

(b) Show that the explicit formula for u,, is given by u, =2 [1 — f’%)“]‘
Deduce lim u, and state, with a reason, whether the sequence u,, iz, Uy, -..is a convergent.

|5 marks]
3. A system of linear equations is given by

x+3y+2z=f
X=y+z=2
e+ Gy + hz=—4

where /i and & are constanis.

(2) Use elementary row operation, show that the augmented matrix of the system of linear equation
may be reduced to row echelon form

1 3 2 k
(n 4 1 | k- 2) (4 marks)
0 0 4-h|2k+4
(b) Find the values of & and k such that the system has
(i) no solution, i [1 mark)
(i) infinitely many solutions, [1 mark)
(iii) a unique solution. : [V mark)




A

Find th
3 € polar fi
sing O of the
e com
e o ; 6 il s - |3 marks)
L S0l the . \l" 2, in the Cartesian
M £ =2 - {17 giving your answet in {5 marks)

pe

thet
2 = §(x - 2) and stale )lf3 marks)

© standary
Orm for the equation of the conic is y
{4 marks)

(®) Fing
the verge
X and focus of this conic. Hence, sketch the conic.

6. The posic; il
Position vectq . - 3
rs of points p, Q and R relative to the origin, O "‘( 3 )' (::) (’;)
=%

G o rod PQ and "
Tespectively. It js 8iven that the vector product of P s ( A )
a [3 marks)

(@) Show that f =
! =—land h=
(b) Find the ares of triangle PZQ.R. e



4

Section B |5 marks)
Answer ome guestion only

Ye L
IV antwer alf thye questions but, ondy the first answer will be marked

7 IS -]
’- Express fr) = —_2 2 marks|
e —— . . A B 2
rharsg “Mnllm-mminlhcﬁmm"+3- I

a) E pand . 4
l Pl!L ) 35 series in asoending powers of r up to the teem in #* if r is so small that r* and
1eher powers may be neglected 5 marks|
. Rl
"¢ the set of values of for which the expansion is valid v

2

(B Given thay the »* i . : 2 l
term, vy T e e M aam e
B P T b AR ey
| " o 5 marks|
() Use method of difference. find Z U in terms of n and deduce Z ne !
= rm=]
’ & . v —2 s fraction.  [3 marks)
21423)

(ii) Find the f the series
PR 1200 1308 14ae

. ! 0 s ively where
A T“vllnesﬁlldf;"ll\‘tmionsr-(‘—J)i.r(l)lndr‘ 1)+1| p |respectively
1 2 4 -1/
:lndrmmlpmcimthulhcrhmi.uﬂhmP!fPG"di‘-‘“l"'"Pc""t‘{
(2 marks)

(a) Show that p =2,
(b) Determine the coordinates of point 4.
(c) SMWﬂIldmcmcqluimofﬂrplune.pl which contains the lines [, and [,
iSSr-6y+ -4l (3 marks)
(d) It is given the plane, p, has equation 3x - y + 2: = .
(i]ﬁkﬂh&ﬂbmgklﬂmﬂnlhel,wlhepimcp;. /S
(i1) Show that the point (4.-5.-3) lies on both plancs p, and py. =

Hmu,ﬁmmelineofimmionbumtwuplmsp,mdp, in the form r = g + 2
where 1 is a real parameter. T3 marks)

|3 markx)

[4 marks)



I Fxpress con v & s v on the Form e oo (v -

I

Sectlon A [45 maris|

Aaiwer all guestions

State the masmum and minimum of oot s + un g

ial Shetch the graph of y = jeos v 4 son o foe 0 5 x < 2

1h:w-fmm}uu;-mﬂ-|lmus;sh sl
Hence, use vour graph in (a) 4o find the set of values of x in this interval stsfying the imeas

kosx + sined >

@) where e = 0 wnd 0 =

(4 il

|2 e

|4 s

©O8 X+ ST = oot (X - )
roosa ™|
LTI

- Lad
r=.02 d'-';

AN
(2}

m:*!nr-\ﬂmlx -‘j

Muxcimum value = 2
Minimum value = =2

SFCAYCOSE +FRATNA G

e —

Bath ¢ snd o WS
corect

M

Al

(a} y= hmx‘il'l-ﬂ
!,’Zmlx—-ﬂ

-

(-]
=bain

]

-§ZI| e
'1'1\

D1 | Correct shape of

¥ 2 cos i g

ol All correct wilh

macmum valoe L

) ewx+saxel
mmu -1-|
ﬂm{x*;‘] 1




y . ;

i |
mu-;l*tﬁ Ml | Open maduls 1o £
r-‘:-m"(rL‘I

== 3x su'l

'; ii.-l'l"

e In Al
jeos x+ s > | Drawe i -
yuloosx*ging y=| i el
Sct of values of xis [x tl-rn'gw n-rz-t"-zsi Al

2 A sequence u,, uy, u,, s defined by the recursive formula iy,= 1 4 3y with u,= |

-1,
(8) Write down each of the terms uy, uy and u, In the form of Z(%} R

[3 marks)
(5) Show that the explicit Formula for 1y is given by 1y =2 |1 -3".
Drdue:_lin_: Uy and state, with & resson, whether the SCQUENCE Ly, Uy, Uy, ...03 & convergem
5 marks]
(3) wy=| +1|.:|

Welrsu
OO
A4

Al

Al

Al




Bl ) d=h=0and2k+4#0
h=d ke
hi=4 kw1
h=a LER kw-2 Al | Both A and & are
comect
(i) d-h=0and 2k +4=0
=4 2=
he=d h=o3 Al | Bath hand k are
correct
(i) 4-h=0and2i+4€R
hed LkER
RER hed Al | Both hand k are
correct
[3 marks]

4. Find the polar form of the complex number 2- i/12.

Using De Maivre's thearem, solve the equation =¥ =2 - I',‘i‘l_ZHﬂn; your answer in the Canesian

formx+ iy, |5 marks]
Modulus = 4 Bl
Argumcm--: 81
2- /12 =4 [cos f—;": +isin (-E}] Al
P=2-i12
AT
H-d[:ns{—g}n'sm{—fﬂ Add 2icig 2
|
md feos (5 + 2m+ isin(5+24m]  k=0,1,2,3and 4 O | werek=0,1,2,3,4
1

== {4[cos (- ; + Zkm) + i sin (- :3_: + 2km)])s Apply De Moivre's
R O 1= Thear
s 4-[m;l(-;+2kz]+um;{-;+ 2kerr)] M Fbpﬂrem-:m:h:polar
= = 45 2 i L
i ﬂa[cnsf 15}.+“m(:ﬁ)]l Accept 3, 4 0 5 decimal

=201 - 0043 laces.

P ER et Al | places.

k=1, s= 43 [-:as;ﬂsm ;}J

= 06598 + 1.14274 Al ; marks for all correct
PP S L O | { marks for 3-4 comrect
k=2 z=4i[cos 15 Hsml—] Al | I mark for 1-2 comect

=— (L8829 + (L9804

1 17m . 17
k=3, z=45[cos 15 Tisin )]
= | 2054 - 05367

\9)



respectively, It is given that the vector product of P and FR is

(2) Show that k =—] and =3,
(b} Find the area of iriangle PR

) ()~()

8 The posirios veetors of points . Qand & relative 1o the origin, G are | 3

[3 marks]
[2 marks)

fa) EE%LO@ z)
©

3 k-3 7
0

k-3 3|i=[5 F|1+[; L -3l%
-lﬂ-Jti.-ml-thmﬂ&-s-m'u
30k~ 30+ 2] (k- Dk

(*Et'rﬂal
- 2 )
k-3

(-Et& =3h 12

k-3 —4
=3k=2)=12 fu3
k=3 -y

k=] -g43
|

Bi

MI

Al

Both PG and PR are
correct
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