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Mathematics

General Instructions
e Reading Time — 5 Minutes
e Working time — 2 Hours

e  Write using black or blue pen. Pencil may
be used for diagrams.

e  Each Section is to be returned in a separate
bundle.

e  All necessary working should be shown in
every question.
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Total Marks — 84

Attempt questions 1 — 6

Board approved calculators maybe used.

Full marks may not be awarded for careless

or badly arranged work.
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Section A
(Start a new answer sheet.)

Question 1. (14 marks)

(a)

(b)

(c)

(d)

(e)

Given the complex number z =—1+ J3i:

(1) Express z in modulus-argument form.

(ii) Hence evaluate z°.

Sketch the region in the Argand diagram which simultaneously satisfies:

T RY/4
—<arg(z—i)<— and z—il<2.
1 g(z—1) 2 N

Find the square roots of 8 —6i.

Find the two complex numbers which satisfy:

327+2(2-7)=39+12i

If z=cos@+isin@, show that 1+ z =2cos£(cos+ising).
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Question 2. (14 marks)

(a)

(b)

(©)

(d)

(e)

Evaluate:
1
==
—aX
o V1—4x?
Use the substitution u#° = x to evaluate:
| mwe
———dx
0 \/; + %/;

Use integration by parts to find:

j e’ cosxdx

Find:

f dx
xX’—x-6

Use the substitution ¢ = tan4 to evaluate

2 1
J —dx
o 1+cosx+sinx

Give your answer in simplest exact form.
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Section B
(Start a new answer sheet.)

Question 3. (14 marks)

(@  The equation x’ +kx+2=0 hasroots -, S and .

(1) Find the value of 1 +l +l , in terms of &.
a p vy

11 1nd the monic cubic equation with roots o, 6, 7", In terms of &.

.o F. d h . b. . . h 2 2 2 . fk
(iii) Show that the value of &’ + #° +° is independent of .

(b) (1) Prove that if & is a double root of the polynomial equation P(x) =0,
then P'(ar)=0.

(i1) Find all the roots of the equation

18x° +3x* —28x+12=0

given that two of the roots are equal.

(©) . I11-x
Given that f(x)=———:
f( ) X' —x-2
(i) Graph y = f(x), clearly marking its asymptotes and stationary points,

if any. (Use approximate values.)

1

f(x)

(i1) Hence, or otherwise, graph y =
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Question 4 (14 marks)

(a)  Let OABC be a square on the Argand diagram, where O is the origin, and C is to the
left of A. The point A4 represents the complex number z =2+ 3i .

(1) Find the complex numbers represented by B and C in the form a +ib.

(i1) The square is now rotated about O through 45° in the anticlockwise
direction to OA'B'C’". Find the complex numbers represented by the points
A', B', C', in the form a+ib.

(b) (1) Use the substitution x =a —¢, where a is a constant, to prove that:
[ f(x)ax=["f(a=t)ar

2
(i1) Hence, or otherwise, show that .[ . x’ (2 - x)g dx =62 .

(¢) A particle moves in a straight line with velocity given by v’ =36 —4x”, where x is the
displacement in metres from a fixed point O and ¢ is the time in seconds.

(1) Show that the motion is simple harmonic.

(i1) Find the period of the motion.

(d) Express the five fifth roots of unity in modulus-argument form, and clearly show
them on an Argand diagram.
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Section C
(Start a new answer booklet)

Question 5 (14 marks)

(a) Solve for z:
22 +(142i)z—(2-4i)=0

Give your answers in the form a +ib.

b z
®) Let I, = j 04 tan” x dx where n is a positive integer.
(1) Find the value of /,.
.. . . 1
(i1) Using integration, show that / +1 , = 1
n —
(iii) Evaluate J = J-Oztan11 xdx.

(c) Use de Moivre’s theorem to express cos46€ in terms of cosé.

(d)  Given that 2+i is a root of the equation x* — x> —7x+15=0, find all roots of the

equation.
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Question 6 (14 marks)

(@) Consider the function y=e™ :

(1)

(i)

(iii)

(©)

Sketch the graph of the function in the domain -2 <x<2.

Show, using your graph, that 1< _[_22 e dx<4.

2
Approximate J. ) e dx correct to two decimal places using Simpson’s

Rule with five x-values.

4 V /s

P

A projectile is fired from a point O with initial speed V" m/s at an angle of elevation of
0. It is subject only to the force of gravity, resulting in a constant downward
acceleration of magnitude g m/s”.

(1)

(ii)

(iii)

(iv)

Find functions for its horizontal (x) and vertical (y) displacements from
O after ¢ seconds.

The projectile falls to a point P, below the level of O, such that
PM=0M.

2V (sin@+cos 6)
g

Prove that the time taken to reach P is seconds.

V? (sin26 +cos 260 +1)
g

Show that the distance OM is metres.

If the horizontal range of the projectile level with O is » m and the
distance OM is %, prove that sin 26 —3cos 26 =3, and find the value

of tan@.

This is the end of the paper.
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STANDARD INTEGRALS

jx"dszx"”, n#-1;x20,ifn<0
n+l

(1

—dx=Inx, x>0

X

ax

e‘”‘dlee ,az0

Q

1 .
cosaxdx=—sinax, a#0
a

) 1
sinaxdx=——cosax, a#0
J a

1
sec’ axdx=—tan ax,
J a

1
secaxtanaxdx =—secax, a #0
J a
1 |
——dx=—tan"'
Ja +x a

, a#0

dyx=sin"'=, a>0, —a<x<a

dx=1n(x+\/x2—a2), x>a>0

1
————drx=In[x+Vx* +a2)
Vx?+a? (

NOTE: Inx =log, x, x>0

S Y

1
1
AY X2 - Clz

SHS 2008 Extension 2 Assessment #2

Page 8



| 2 ((t)séﬂ' +(54‘/\6W)
,: 2( +<(O))

NV 2R o ) ) .
L e BEN /
. - ;‘\ N - - - - ) %e — e
— . . . *(T,“.__m_w,_ S JE S
'__;Zgif_ﬁfjffjjze?i;l‘ arib= (Bl o
o -b"+ 2:»@ = -6 -




Lz (08 m v = €

f

“ - Slﬁ)& é’_}__‘. V - __,gf._w——~--

.
L =€ (osx + /62(5’1" 94~0W o </

>SIL\ N

' X
..J,\ v.z&

f
“u = cos n

L =€ co 5" T e 9' N N A Si)gy(/yc

e (cosm + s ) -

2

an /<

et (cosn s ) Yo



. who o= 3 s S — )
B St A b= ~
2~ -~ R+ C
() = = =iy o ]
2 :)t.-'\\ B
_— = 3 31
2z "75'"—:) o o e _
L 2 N =
eyt ) e 2 (20y) T3 (20 I
5 (x*ry =39 43:— 12 - o
9"}{“&1 =178 ho— 3
s T (3)5= (3
o = & o )
xn =t 2
2= 24323 -2 +3C
D
(&) =z = ¢os®# ;rsnO . o
- l+2 = ( + cosO + rsin& sice cos®=2cos*@ — |
N L = Zcest &, 2smGeos@ ¢ FIMITEEG st
o F = =
= A.Z_.—..‘c\cz_s.‘i\/ cos S+ e % )




W

(- B

A /)1 f'Z)

L

e Mol

+ b(?t 3)

)(3'-2

-

/
T

,/3“*»

M,_._v./‘w‘,.,m%‘(« = _/— N A"/ T ';__» ' _{:
: o R I AR S S Mok X S S A 2 |
o Lola(n-3) - L f (er2) F C
- b (222 ) e
- — g AR S = N SR
_ T .
d 2.
- *‘w-(e’)ﬂu //> M - S _‘f e ” e
e = 7 '-5'(""‘ Z
| - coga SIS0 - T -
(/D e 7w = /m/v:’ _ )
S S e — — — ~ _— S S ,—‘/ S
Nl 200t 2= 2 fo € S
R Cacd
= ’T"/ t? .2t [T A o =
/,,4-{7' ’ I'f"t &14/6' { +C&
. T
=2 I +C2 _
/ o 14¢2 +! eI Pt - ,
. - WAWL_”. o >T e =
— 7 A =0 ) t=o B

g




(Rossrron: 3

(ob\ /7»% y}q«-lzx—fa:o/uur'/ﬁ(qum o()ﬂvaql/

A2 2 :—kﬁt:‘. 4
("N Dfe/é X = :cf? E 0=t

o e mtX L e abane ) T =2

. Gﬂ\?’.,. k (r&) +2 = O

IRVWARN 6% = - 2.
*= /x[x#—é'] =— &
-~'><(>(+/qv =

x(x”»‘th-f-%"] = G
(><3 2k RS ™ C_?'& S

(/") #’“ﬂ’”@ o bk =0
ek o amo
v X’j»/—-é(_ R =0

2 etk (o ; ) =

AP oy R (L) o.

0(31-/ng)/3-_/~4 >0 16 =0

R S W




K
orm LAt Py < (x—a\ Gl
by = 2le-o) Gy F(x—= Y @Pln,

AL /J/@,\ = (e =\ (2 P - (x =) ‘V{’“‘l

c
C .

3 2
N Zot Pers 18x +3x —28x +/R = O

[)éx,\ = Shx + by — K-
/
P

= 0

« 2 (2725 #30-14) = o

=2 (9:@*7} (Bx -,;Q = O
. x= & -

N g)?
M{;%

2 - 5 .3 p
P = 23V 3@V hag. 2 vsa

= /8 & F3 x4 — 56 4o
.517 7 ey

e oy g .
= 3%4—/&.

Ao £ =76 "“;Pé_

It




(N

= -3 - - 1o
1[@,\ / =

Jo = @2 (D

/

e (e (e +0)

(u "‘L\("l"-"’\

) -t

emm—n————

C'x«" > (e 4-/)\/

V
)
g — (2R e

-

Caz, —v\"[m;ﬂ-«r)‘/

= —x —-/,,.?3&. —-//—vu.v\

——————

. C)t.—v\—”[ ) v

—
oy e A3

/—“—’1—:_———_——_
Cpu ~( "'L«f/)‘/

oo vy B/ DI
2~

, | o |oe| I
{',41 % \ o ‘“;2.»‘
| — — N
::To’l( \ 07/"-('\3&—-'. |
I N[yl o Vo™
Ol i ) \
\ —_

. K g, 11X
a7(o 6, = £\

Ret w1 iM

o
(2r4,=00>\







(7\ AN ﬂ&*ﬂ’\/?
N _
— o - n\ M * ) |
(B ety
w_g,_ﬁ,;f-2+3é "]”I L A
A s (51D | gk (e
™ (—-7\/»{—*12 7\/\@*3 "\ - —é{*; Mé "*‘l-'i)
2 (YD) ""]'%%/ T
,'; (/Vl:)
=L (. .p_;u{.\ oK (~3A12
l/"‘/< |




A

(\ fua (3- *\/L\_ /@7--,;,\ X

o

?M

/C4 %xn\?’\'x— Al

:‘-/(4,,_ —~ep N *x‘:/\ A~

Py
0 /0 74 -
= 4 — 4 AN
70 /1 o

N = ﬂ‘(—(_:f/‘/f) ((’) 7"‘; ;2-:{/.
— /"\/‘
2t (e
A sa b o = v
= gL (19 )
A =
= -




(A
| Cj-‘»;
[W

C’jﬂ
= 4~
(uoe
—
A
°)

(v
O + 1A~
0
pr W,
131 =
-

S0
5o = 3
=24
) ke 7
a lé
| < (»lal;‘
W/J

w)
S
) s
Fs 0
1:
i
,'._—
,
—4/




SECTION C

— 2
ELUE N
2u STION S (Lu,> T ftamux e
O +C|+&L\Z~(&~L@L§:Q o
| Z = —~C|+?_ﬂ / - 120 IV\: _VIL: s Ih—v—
A = _
Dot 5 —12L :(a +\\D> ‘ :[u } ]B‘Iol
5 _ :(Q_'L;\DLB-"QQbL - ‘0*[4‘:__1‘7].
o - Sat- 36 =0 |
= 1 L
CQQ’—Q.)CO.L-PU() =0 (OP}% te I‘s @ ..
=23 D b=7F2 =L [y 1
. @ ST e [_%“Is
= -~ ) (33 T 2 I R I G
z = ~(1+20) 2{(”* D o g teTw v -1
=2 Z =2 |~-2( o Z=2-2 - %2:7_0- -—‘P_—“QML
b T - T o
; ) toun ot (@ Sine read it 24w
\l>. T. Q%WLO&( ocrpet = Q-0 odeo avost
\
O[VQM 7, @ FM MCWO‘B"'S = - 1§
= > X
Cecx}]o (1"(,)(1"%() a/ )
= 2 o« Ll ° Y =0 @
R Ty ¥ ==-3
‘(‘L.) I(,\ZK tOW\,V\DC dac @ : ‘
o 1 Repde 240, 2-0C, =3
= | om JC“““M © K -
0 cos ULO +1s5inll = CC +"33 @
= g 'k‘a.m ?C. %coca&t —£ xdh Cos U0 = Re [@+ isf]
o . n 3o 4
e [n ]|
n-1 o 7% Y
- —bcs =+ s
IV\ = ;{L‘ B IV\~2— cos O = wsq@—“bco;@ +(ocosq(9 +’(l*'£)‘
T ' . R0 ~8cos © + |
= IV\ 4 l = —;\—:T CosUQ =




GUESTION 6

d)) (l) X =VE osO @ Lj:\/'ESM@:gf
2

—2C .
(a) (j: < C‘*) PGWLCL/QQ ot P = x=-Y

() ’ Swece.  OM = MP 0,
4/7 | & S ViwsE :"g_;:rf —Vtsin®
= ol e 2vCnsaen)
~72 3
wa.) OM = 2 = Vtws®
2
() . © = VeosO . {'vasm@msQ)]
Avea. apald] ~x.;€m Area loge | L 9
Qﬁd'. < é_‘i < Rect 2
: - [iorded]
- o A
t(e)" < E e < q() N
z = V_ [gng 4+ 205 S]
T A e 3
= | < X_?-e < Y _ i?— E‘V‘w 4 Los2B —H]
A

. , 1
.., ) ) s - V ' 29
(m/) | . (N) RQM%\L = L Sin ~
~2 ~ | © ‘ % .
* 1 om= &r = Y (sinl6+ 329+1)
. | > q ™
—DL'L . _ _ ( 2 _ 2-(‘
fe - A“Q FutCd +40) 5 ()= Y mor o)

+ L{_gm')_@ = 33n10 + 3@slB+3

SEORTEOR ]|, rEivi6 36 = 3

[\I&Q 2¢inBGws® = BCH—ws?—Q)
: 2 e inBosd = 3(2c05"0)
| L
éo@s @) . )
= 2smd . G @

Ceos &

A& = b

\—}m@ = 3|




