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Question 1 : Marks
@ @) Given 1+4x - A + Bx+C s
(4-x) (x2+l) 4-x x*+1
Show that A=l, B=1 and C=0.
2
(ii) Hence evaluate M‘
(4-x) (x*+1)
0
(b) Resolve 5 into Partlal Fractions over the Complex Numbers. 3

(x2+4)(x2+9)

. o x
(c) Evaluate by using the substitution = tan >

1-sinx

oc____.ula
&
th

4

dx
(d) Use the table of Standard Integrals on page 8 to evaluate J. T==- 2
2
x* =4
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Question 2 Use a separate Writing Booklet.
(@ If A=3+4i and B=5-13i

(b)

7 (e)

write the following in the form a+ib

(i) A+B
(i) 48
(iii) -g

(iv) J4

If  z=1+J3i

(i) find the modulus of z
(i)  find the argument of z

(iii) write z in mod/arg form

1

(iv) write z2 in mod/arg form

z-1 T
if (=3)-2
g z+1 3

(i) Find the Cartesian equation of the locus of z

(ii) Describe the locus of z

Marks

Page 2




Question 3 Use a separate Writing Booklet. Marks

() The vertices of a hyperbola are located at the points (-3,0) and (3,0) . 2

The equations of the hyperbola’s asymptotes are y = 53_x and y= o3
3

(i)  Sketch a graph of the hyperbola.

(ii) Find the equation of the hyperbola.

y
® ‘

i
vl I
N

*

2

. 2
The diagram above shows an ellipse with equation + -‘%—- =1

o

Theline x =+ cuts the ellipse at the points A and B as shown.
(i) Find the co-ordinates of the points A and B.

(ii) Find the equation of the tangent through A.

(iii) Find the equation of the normal through A.

(iv) Find the eccentricity of the ellipse.

(v) Find the equation of the directrices of this ellipse.

Question 3 continues on page 4 ’

Page3




uestion 3 continued from page 3 Marks

(©)

‘}' ’ 4
%‘
e \
P
: S
o G el

The circles above have centres at O and radii of 5 units and 3 units respectively.
A ray from O making an angle © with the positive x axis, cuts the circles at the
points M and ¥ as shown. .

NG is drawn parallel to the Y axis and MH parallel to the X axis.

NG and MH intersect at P.

(i) Show that the parametric equations for the locus of P in terms of 6
are givenby x =5cos@ and y =3sin0 .

(ii)) By eliminating 6, find the Cartesian equation of this locus.
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QUESTION 4.

(a) Thegraphof y = f(x) is sketched below. There is a stationary point at (0, 1).

(b)

l}y

1

1™

Use a separate Writing Booklet.

Use this graph to sketch the following without using calculus,

features.

o r=1)
) y=x+f(x).
T
i =

) y=Af3)-

The diagram shows part of the curve y = tan(e*),

where x < loge(’i') . The part to the right of log,(’-_‘g)

has not yet been drawn.

(i) By considering values of x greater than
loge(’i‘), find the smallest positive solution to

the equation tan(e*) = 0.
(ii) Copy the diagram and hence sketch the curve
y = tan(e*) for x< log,(%‘).

l B
y = f{x)

Marks
7
a2 X
showing essential
8
y T '
j :NOTTO SCALE
24
| X
3
-l
1

(iii) How many solutions are there to the equation tan(e*) = 0 in the domain

1<x<37?

(iv) Find the equation of the inverse function of y = tan(e*) for the case when

(o) 1og,(g).

B) log,(’i’) <x< log,(?-z’-‘) )
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QUESTION § Use a separate Writing Booklet.

Marks

(a) Suppose the equation x* + px*+qx+r = 0, where p, g and r are real, has three 6

distinct positive real roots &z, f and y. '

(i) Explain why r must be negative.

() Showtha@+B Bry v+a _pg_;

Y a B r

(iii) Hence show that (p + g +r)2>2r(p +q+3).

() The hyperbola H has equation 9x% - 4y? = 36. 9

(i)  Find the co-ordinates of the foci, S and §’.

(ii) Find the equations of the directrices.

(iii) Find the equations of the asymptotes.

(iv) Sketch the curve F indicating the information obtained in (i)~(iii).

(v) The point P(xy, y,) lies on . Prove that the equation of the tangent at P is
Ixqx —4yoy = 36.

(vi) The tangent at P meets the asymptotes at A and B. Prove that P is the
midpoint of AB.
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QUESTION 6. Use a separate Writing Booklet. Marks

(a)  Sketch the region where the inequalities — th' Sarg(z-1-2i) S;—t and |z] € NG 3
both hold.
() Find f dr 2
3+2x-x2

END OF PAPER
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STANDARD INTEGRALS

[ 1

x"dx = n+l -1 .
—-’H_lx y ne~1l; x#0,ifn<c0

(1

—dx =lnx, x>0

x

i 1

e dx =—e®, an
a

i 1

cosaxdx =;sinax, a#»0

i 1

sinaxdx =--;cosax, a»=0

i 1

secax dx _=;tana.x. ax0

rseacasr tan ax dx =-l-secax, a»0

a

1 1 a4x

—,_-—de =—tan -, a#0

a+x a a

F

1 dx =sin"3-, a>0, —g<x<a

a*-x? a :

P

S =ln(x+«lx2-a2’. x>a>0
x* —a?

(L & =1n(x+\/x2+a2)

x* +a*

NOTE: lnx=log,x, x>0
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LUMIT HLY SOLv770ms /99 .

Sk i@ =0
SK‘:;iw@ B:-l
2 2

(1iy (1t a2 oo J 4=
G - > ) (o4 1) 4o >

O

o 2
. [—-L\'\-(ﬂ‘?‘-)'{' iM(Z‘-*D]
J/ 2 (o

>t |
227,

L-'L
= L aV3) l

Mt‘ CorTre ot
metbtre o

CQFF&J.

ls:fejr‘:e'ow

Cvo-lua 4o

Page No : /
\
Solutions Marks Comments ﬁ]
FPuestion . |
. . [+ 41 >< . A Bx+c
() « 'J@_,c)@c}_’_,) S L-= Se2 4
I 44 = AN H-0@9 | |
Ifsc:0 A+nuc =1 — @ |
s = 4 174 =17 — @ !
<= 24+2R@+c =5 — '
J From® M= |
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Solutions

Marks Comments

Puestion |. (contal)

.1po)

d

Over the complex field C
5
x=-3c’

b
x-21

—_— + < +
(x%+4) (xZ+9) ~ x+27 x+3%

Thus 5 = a(x~27) (x+32) (x-37)+b(x+22) (x+37) (x~37)
e (x+21) (x~21) (x~31)+d (x+21) (x-217) (x+31)

Letting x = -21, 27, -31. 31. in order, we obtain
a(-bt) (£)(~52)=5 {i.e. a= ..(1) b(41.)(51.) (=2)=5,i.e. b= -..(2)

where a,b,
c,d e C

c(-1) (-52) (~62)=5 i.e. c-.-g'.. (3), 4(52) () (61)=5 le.d -z

- 174 i/4_3'L§_+i/6 ,
x+21i x-21 x+¥3 x-3

5
Thus GT3%) =9)

O AH
> —2t

L olr
..\>‘*
pe

=,

- l

ﬁ+|

O

l

1}

/ &Orr€C+ Iim'}:

’ Correct swl
{or ol .

l correct ol by
o S'MPI'FJ' o5

| ewailuatro,
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lr Solutions

tlarks

Comments

' Puestion | (Caiol)
o

4
fiems s (g
= Lo S+ V7 { — o {3415

- L++JT5-'§
JI Sz

B
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Solutions

Marks

Comments

@uesﬁon&
@) A+B =B +ul)+E-13<)
= -9
GDAB =(B+4)(s 134
=/5-39(4204L - SAL
- 67 —/9«

(1) A _ BAHC 5 SHI3~
B T s-13< S+134

)

-2
_ 1S +394+204+ 524
RS +169
: —374+5A«

19y

CIV) f;—- \/3—1"/4.1..
Yot co+4lo = Y3 +4d (oo r2a )
A= B¥lebe L BHAC
Eapolcg Por™

0._1"/01 = 3 — O

.\ QQ_,E; -_/_,=—><a_,/°=2> .___@
O+ o+ 1ne k=2 S
@+ = 2%

CLI—-}IOL s —©®

Apu Correc™
meth o’ .
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’Dc7‘+l./f"—\%='~j—*l = O

Solutions Marks Comments
Puestion A& (Contirmueo)
(LY = = 1 +V3«
lcf)msmcz-. I 4+3 =&, [
71- = ~L Y3z
(D = -a (L4 L)
-ﬂ,{@ a2 - =
CoaO =Jff°*‘-"-’\—9" % ’
1 es=3
(i - 7 ik e (T
\IJI)Z_Q@Q,;,._E_-}-JLS?:&% |
: L
(1V) L L, .. ITY
'B.cq De moivres Therwa
) : . D 2
\}z_ = E(Cea.l;ﬂ -}-/(__/O—L—W%) %5
@ . -
(i) Tat Z = =+Ly
"'Z"“:'Df"f *._(_'1.3 on——#—#z—k 9
?.z+1:x+;+¢ﬂ.ﬁ%z+1=d quumm%
S — L =3 '&/(Oko—'oe
© Lar@- = V3 Foetricedly
(.d
Lome-fo . 5 Br-o o g O gles
| + o © Lo Lo otz = i~ =a—
. SQW.
.":,-Eﬁ-_; —D:c_ﬁ:’;] ;ﬁ
|+ 4 . =
P~ Da)
Yo~y Yy o 3
.'xl_."L‘\L‘\ v
Q\L:):.ﬁ:x,"-\ﬁﬁ -3
o Ce ' Qc?/v\okg\, 3
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Solutions

Marks

Comments

Puestion 2 (cCamiinuest)

2
=< +4q 39 = |
o -2 - L
+¢ ﬁb..y—%—_. "1'-3

o -
< — o) -+<L4——ér5>._ -‘—‘_3’1—
T Re. L oo < a_cy

- =2 '
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B

Solutions

Marks

Comments

3er4)

C”) The —cq-na.(-m” of T Ajfnrée(« (s
T L -

25"
&"/(;, 5{ {’(._ -+ % =1 Ol X =

“

25

{4
.. .Z,—L =/ —3¢ = g

11 . . 9
A L C‘—\(/ %) M w (175 ’T}_
.. 2 P
(l(/ [;/o"" %‘ = (" %{
D\-#bﬂ.«-—"(&.{"v\f by _1KH
,‘UJ. Y. /{ e "qﬂ' ?;Z - 'E-S,
Aq 2 9 -9
g;( ~ L(X L7 = Z('?_

-3¢ v |
A Blece = T 1
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Solutions

Marks

Comments

¥ ¢

YF e T w(x)

Sz—c) = —ux +/L
dgmu—ra—?_r =0 .
(i) Te equaho, t?tz.‘ukw\cul s, A
-

T
i-% = Z (1)

‘4?"3/; = $i —2o

-

: - ¥
e “{7——59( +12 ¢ =0

P

(v) T Lwy.;,%«e_ o 4

-
o pa
2 = (- ,\)

[ -—Gg-) v

1
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Solutions Marks Comments
QPuestion 2 /c_<>u+og
(cXse = OG y= Ol
X = Sceoo 5:351‘:\)@ A | eacl

(i = = SceaoO© HY=3SnNS
=

= = oo %=S\.M@
fl- coed %’f 5 i e
:Ez+él— Cleaé—f-,cu_,,,\@
%z+; =] is  tTho
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QUESTION 4.

@ O ,

N

(ii) y y

y = x+f(x)

1
1 . 1 (LD
g AN I //\ .

(iii) y (iv)

1 > * N
'
' Vo4
: W
]
]
(b) (@) tane* =0
e* = s (smallest positive solution) v
~x = log,t
(i) Y , ,
? T
} |
24 ) l
/l-— : :
§ 1 x
on ()1 1 on()
1 ]
! ! v
| ]

/<




(iii) e* =, 2nm, ...
log, 7, log, 27, ...
2.93, andlog, 77 > 3

..there are 6 solutions in the domainl <x<3. Vv

X

Nowlog, 67

(iv) (a) y = tan(e*)
Inverseis x = tan(e¥) (y < log,%)
e’ = tan”lx
~y = log,(tan”'x) o/

(B) When log, <x<log, ¥
then the equation of the original function is

y = tan(e*-m),
and so the equation of the inverse function is

y = log,(m+tan’lx) /v

ny
- 24 _
/__)T=:z+tan"x
7|
2 7y = tan"ix

n






F@®) @) 9x2-4y? =36

i.e.’-f;—%z = 1, so that
a = 2 and
b=3
b2 = a%(e2-1)
-9 = 4(e2-1)
ne2 =13

o
i

4
3[21:3 (e>0)

~ae = J13
~.the foci have coordinates S(./13,0) and S*(-J/13,0) v

(i) Directrices have equations x= fe‘- or —g
: 4 4
ie. x=— o ——
J13 J13

(iii) Asymptotes have equations y = illa’-‘, ey = 1-325 v/
(iv)

» o

[] ]

1 \

] ]

' Y

N 1

] AN ,’ ]

: /\‘\ : v

1, ‘ [N}

p] N

i 1

] ]

[] [}

i ]

AR
J13 J13

(v) Differentiating both sides of the equation 9x2 - 4y? = 36 with respect to x, we have:

18x— 8)’% =0

_dy _ 18x
'dx 8y
9XO
s At P(xg, Yoyt = —
(%05 Yo) 4y,
. . 9xq
-.Equation of tangent1s y —yq = A—y—-(x—xo)
0

ie. 4ypy —4yy? = Ixpx— 9x,?
or 9xgx — 4ygy = 9x% — 4yo”
e 9x0x - 4y0y - 36, /

since P(xq, o) satisfies 9x2 - 4y? = 36
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(vi) Solving 9xpx —4y,y = 36 simultaneously with y = i%x , we have:

9xpx - 4y0(-3-2-1-c) = 36 and 9xpx - 4y0(%x) = 36
i.e. 9xpx — 6ypx = 36 and 9xpx + 6yox = 36
. 36 36
X E = 360
9xg - 6yq and * 9x, + 6y,
- 12 x = 12

.. the points of intersection of the tangent with the asymptotes are:

12 18 ) ( 12 -18 )
A R d B .

+Midpoint A5 = (%(3101“22}’0 * 3xp l‘*22)'0’3“0 1‘82)’0 * 3x, -:-82)’0))
- 36xg 36y,
= (9X02 _ 4)’02, gxoz _ 4)102)'
but 9x,2 - 4yo? = 36
- Midpoint AB = ( -3%‘9, 3?66&0)
= (Xo’ )’o)
=P

.. P is the midpoint of AB.

i ’ /s s




QUESTION .

@ l"'f) ~— v (for showing that point A is pot
e included, but B is included)

J5 A,’YS'

Re(z)

-5 \/‘?ﬁ
~—T? s

J3+2x-x2 Ja—(x—-1)2
= sin‘lg—g-l)+c Vs




