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3() | r<arg(z-4)?<2rx Im(z)
m<2arg(z—4) <2z i

|z—4-3i|=2
%<arg(z—4) <7

5 yRe(2)
(4.0)

3(ii) Im(?)

From diagram,
AB<|z-8<AC

NP +47 <|z2-8 <3 +47 +2
«/1_7<|z—8|s7

3(iii)

maximum arg(z —8)
—r—tan?S 4sint2
4 5

=2.9096
=2.91rad (3sf)

C: y= 2sin1 x
87
L: y=—"Xx—-1x
y 3
C & L intersect at (l,zj y
2 3
And y-intercept of L is -7.

Volume obtained when S is rotated
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By sine rule,

AB B

sinz  sin(3x —6)
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AB = 2\/§

sin=zcosé —cos>£sin @
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1cosf+Lsing

~ Zﬁ since @ is small

2(1-16%)+243(0)
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(shown)

Applying binomial expansion,

ABzﬁ:1+(J§0—%02)J_1
zﬁ_l—(ﬁﬁ—%92)+(«/§0—%92)2}
~\B[1-30+16° +30° ]

=J§—39+¥92 (a:«/??, b=-3, c:§]

6(1)

Given that sinx > Q
T
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N "X s e7 since y=eX is increasing
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6(ii)

—sinx 0 —sin(z—u) _ du 3
e dx=|e (—du) Let U—7T—X:>&——l
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e—sm(u)du since sin (7-u) = sin u
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6(iii)

T . 7 . T .
J-e—sm Xdx = Ie—sm XdX+_[e_sm Xdx
0 0 z
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=2 [ e ®Xdx from the result in (ii)
0
2 _2X
< 2f[e 7dx  fromthe resultin (i)
0
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0
=-n[et-e]
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7(i) p?x? —y® = p?where p>1
y2
X2 ——2 :1
p
X —> 00, l—)ix, ie. y —> +px
Y
7(if) | The transformation is that of a translation of 2 units in the direction of the positive x-
axis.
The equation of Cy: p?(x—2)* -y = p?
Sub (4,3) into Cy:
p*(4-2)" -3 =p’
4p2 _9 — pZ
3p?=9
p*=3
p=+/3 (rej —\/3 - p>1)
7(iii)
No. of roots = no. of intersection points between both graphs = 3
8(i n
® Let P, be the proposition: Z;:E—L neZ*,n>2.
S (r+3)(r+5 30 (n+4)(n+5)
Whenn=2,LHS = in
G)(7) 35




11 2(2)+9 2
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Since LHS = RHS, P, is true.

Assume P, istrue for some keZ", k>2

ey 2 I %9
S (r+3)(r+5) 30 (k+4)(k+5)

Need to show that P, ., isalso true. i.e.

ki 2 S 2(k+D)+9 11 2k+11
S (r+3)(r+5 30 (k+1+4)(k+1+5) 30 (k+5)(k+6)

k+1 2
LHSofP,, = § ———
ket ?;2 (r+ 3)(r+5)
_ X 2 N 2
4, 0+3)r+5 (k+4)k+6)

11 2k +9 2

_{56_(k+4ﬂk+5J+(k+4ﬂk+6)
_E_(2k+9)(k+6)—2(k+5)

30 (k+4)(k+5)(k+6)

:E_ 2k* +21k +54 -2k —10
30 (k+4)(k+5)(k+6)

11 2k? +19k +44

30 (k+4)(k+5)(k+6)
11 (k+4)(2k+11)

30 (k+4)(k+5)(k+6)
11 2k +11
"30 (k+5)(k+6)
Since P, istrue, and P, istrue = P,,, is true , by mathematical induction, P, is true for
alneZ", n>2.
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n+1 2 2
=rz_2:(r+3)(r+5)+(4)(6)
11 sl 2
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8(iii)
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<
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(Since (r+1)2 =r’+2r+1>r?+2r=r(r+2))
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WiECEE

= 11(—%)= ad (—iz) (VxZ=xas x>1)

9(iii)

= [ In(t) —=—dt from(i)
t _

dt (as f;f(x)dx =— fbaf(x)dx)

:{ﬂﬂﬁmz _sin‘lﬂz (by part (ii))

o ]

= _%an +/3n2 — \/§ln(\/§) — [sin™t G) —sin~t (\/2—5)]
=(3-Dm2-Lm3- -5

_2V3 e

m2-Ym3+Z
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Let y=f(x):>y=2_x2

:>x2:2—l
y




since X<0

=>X=- /Z—E
y

Therefore f™*

:xa—\/g, XG(—oo,O)uE,ooj

10(ii)

= x*-2x+1=0
:>(x—1)(x2 +x—1):0

12154

145

=>x=1Xx= =
2
f(x)<f*(x)
:>_1_\/§SX<—\E

2

2

10(ii)

For f 1 g to exist,
range of g = Domain of f*

3[1—6’1,1)g{%,ooj
=1-¢’ Zl
2

:>/1slnl
2

Greatest value of A = In%

[O,oo)—g{%,ljf—l)(—l, 0].

Range of f *g = =(-10]




11(i)
i) From triangle APQ,

a—Xx

5 1 a-x /Nl
tan30°=—2_— —=2"2

h 3 2h X

:x:a—ih

B

Volume, V =base area x height
= 6(area of IPST)xh

6( X sm60°j xh )
2 E D
2
=3h|a——=h
5"
2 2
=3h(£j ﬁa_
3312

=23 h[?a— h] (shown)

Alternative method: find the height RS of triangle PST

From triangle PSR,
X

x x
tangoo_L L=L
RS

)

Volume, V = base area x height

=6B(X)R8}<h
N )

3*2/_ (ﬁj (%a— Jz =2\/§h£§a—h]2 (shown)

11(ii) 2
V=23 h[?a—hj

d_V2\/5[2(£a-h](—1)h+[§a—hﬂ

dh 2




=2\/§[§a—h1—2h+§a—h}
s s

For stationary value of V, Z—\; =0.

5 5

—h=—a or h=—a
2 6

B3

When h= 7a, base area of the box is zero (or the volume is zero). Hence this value of

h does not give a maximum volume of the box. (OR: show that %=6a>0 for this

value of h)
To check for maximum at h = ﬁa,
1% Derivative Test
h (Fay | £h | Bhy
dV
>0 0 <0

When h =

c»|%

Gl
) rova[ S a0
g

: S

ﬁa—h > 0and fa 3h <o:>d—v<0
2 2 dh

When h =

2”d Derivative Test

dhz 2«/_{ (i —ShJ (?a—hj:lzuﬁh—ﬂa

When hzga,
ﬂ=—6a<0
h?

So V is maximum when h = %a.

12(3i)

0 0
Line/:r =|0|+A|6|,Ael]
1 1

Let Abe the angle between the line / and the plane p;.




0) (2
6|e -1
—6+1 °
1 1 - 0=19.6
sing = = =
V62 +12422 112 112 37/
12(ii) Let M be the point of PQ = (O,B,EJ .
2 a
R lies on x-y plane = R = (a,b,0).  Thus MR =|b—-3
_3
2
a 0
V- 3 13
MR_LI'neI =|b-3|e|6|=0 :>6b—18—§=0:>bzz
3
2
_ 2
Length of MR = 2 j\/a2+(b_3)2+(_gj 5
2 2
:>a2+(5—3j +(—§j =4 :>a=+£
4 2 T4
S R= %EO or —%,E,O
4 4 4 4
12(iii) 2 2) (0
pi: rel-l|=|-1|e|6|=-5=2x-y+z=—4
1 1 2
p2: X+5y-10z=0
Using GC, line of intersection of the two planes is
10 2
11 ié 5
r={ 2 leplatpen [ORT=| T2 |+ f 21, pell]
0 11 0 11
5
A vector parallel to p3 is | 21 .
11
_10 LA
11 11 21
Another vector parallel to p; = 24| 1= B__1 ~13
11 11 11
0 1 11




-1
[Note that (0,6,2) lies on ps since it lies on both p;and p, =it lies on ps. Accept | 5

1
or equivalent as direction vector]
A

5 111 /34 17
Normal to ps = | 21 |x E =|-16 |=-2| 8

1) | 7 46 23
Equation of ps :

17 17 1 17

rel 8 |[=| 8 |e|]l| = re 8 |=2

23 -23) (1 -23




