Chapter 9 Solution

L @ B+
=(ﬁ)s+®(ﬁ)-’-i+@(ﬁ)i2+i3

=33+ Q)i+ Q)(3)(-1) +(-i)
=8i

() -8

2 L _ 1 0s5i
1-z
z=(-1-0.51)(1-2)
z=-1+z-0.5i+0.5iz
1+0.51=0.5iz
1+0.5i
zZ= -
0.5i1
- @+0.51)(-1)
0.51(—1)
_ —i-0.5i
~0.5i°
-i+0.5
=
0.5
z=1-2i
Thus, the imaginary part of z is -2.
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Let z=a+Dhi.
z—|7| =—4(2-)

a+bi—\a?+b? =—8+4i
(a—+/a? +b?) +bi = -8+ 4i
b=4

a—m=—8
a+8=+a’+16
(a+8)*=a’+16

a’+16a+64=a’+16

16a =-48

a=-3

Thus, the real part of z is -3.

Let z=a+bi.
|z|-18=(z-12)i

JaZ +b7 ~18=(a+bi—12)i
Ja?+b? —18 =ai+hi? —12i
a? +b? —18=—b+(a—12)i

a-12=0
a=12

V122 +b* -18=-b
J144+b2 =18-b
144 +b* = (18—b)?

144 +b* =324-36b+b’

—-180 =-36b

b=5

Thus, the imaginary part of z is 5.
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1.

(@)

(b)

(a)

(b)

z. =3-3i+2(12+5i)
Z. =27+Ti

Z, =—2+91+2(12+5i)
z, =22+19i

Thus, the complex numbers represented by the
points C and D are 27+7i and 22+19i
respectively.

The area of ABCD
= (AB)(AD)

= 2AB?

= 2(y5% +12%)?

=338

z, =-18+10i+20

z, =2+10i

Z. =-18+10i+ (10— (20sin 60°)i)

7. =—8+(10-10/3)i

Thus, the complex numbers represented by the

points B and C are 2+10i and —8+ (10—-10y3)i
respectively.

The area of ABC
_ (20)(20sin60°)
2

_ (20)1043)

2
~1004/3

SE Production Limited

M1

M1

A2

M1

Al

M1

M1

A2

M1

Al

[4]

[2]

[4]

[2]



(a)

(c)

For any two correct points Al
For all correct points Al
For sketching a trapezium Al
Im(z)
4 A=4+4
C=-2+ |21/ /
\\O »Re(z)
D=-2-2i
\B — 44
2
(b) arg(w) = arctan (—ZJ M1
3
arg(w) = 7 Al
4
The area of the quadrilateral ABDC
_ (4+8)(6) Ml
2
=36 Al
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(@)

(©)

For all correct points Al
For sketching a triangle Al
Im(z)
A
A=-3+61
/: \ > Re(z)
B=-9-9i C=18-9i
. -9
(b) arg(3z —27i) = arctan (—gj M1
arg(w) = o7 Al
4
The area of the triangle ABC
_ (27)(15) M1
2
=202.5 Al

For any two correct points

Al
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1. @
(b)
(©)
2 @)
(b)

z3=\/§+i

The cubic polynomial
=(z-(-2)(z- (3 +i))(z-(\3-1i))
=(z+2)(z* =23z +4)

=22+ (2-243)2% +(4—4+/3)z+8
=22 +2(1-3)22 +4(1-3)z+8
sb=2,c=4and d=8

Z,= J§+ i

farctan| L
2, = (B 1) @)
7, =20

A polynomial function f(x) of degree 4 has four
roots.
There are two real roots only as the graph of f (x)

has only two X -intercepts.
Thus, there are two complex roots for the equation
f(x)=0.

The another complex root is 3+1.

f (%) = (x=(=9))(x -D)(x - B+1))(x - (3—-1))
f (X) = (x+5)(x=1)(x* + 6x+10)
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The third root is 1—-2i. Al
The fourth root
=3-4—(1+2i)—(1-2i)

=-3 Al
The quartic polynomial

=(z-4)(z-(-3))(z—2+2i))(z—(1-21)) M1
=(2°-2-12)(z* -2z +5) Al
=27*-32°-5z°+192-60 Al

b=-3,c=-5,d =19 and e=-60
b+c+d+e+49

=-3+(-5)+19+(-60) +49 M1A1l
=0 AG
[7]
The third root is 2+5i. Al
The fourth root
B 174
 (=3)(2+5i)(2-5i)
=-2 Al
The quartic polynomial
=(2-(3)(z -2z - (2+50))(z-(2-51)) M1
= (2° +52+6)(z° -4z +29) Al
=7" +7° +152° +1212 +174 Al
~b=1,¢=15,d =121 and e=174
Jb+c+d-15
= 1+15++121-15 M1A1
=0 AG
[7]
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NN
I

cos0+isin0

(O+2k7z) .. (0+2k72'j
Z =CO0S 9 +1SIN 9

(k=0,1,2,3,4,56,7,8)

.. 2T .. 2«
z=cos0+isin0, chos?ﬂsm?,

dr . . Arx 2r .. 2«
Z=COS?+ISII’1?, Z=C0S— +isin—,

87 .. 8r 107 . . 10«
Z=COS?+ISII'1?, Z=C00S——+I1SIn—,

dr . . Arx 147 . . 14r
z:cos?ﬂsm?, Z =C0S——+15In——

167 . . 16rx
or Z=C0S——+1iSsin—
9 9

(b) (i) (2 -)(°+2°+1)
=224+ +22-2°-72°-1
=7"-1

i)y z°+7°+1=0
2° -1

2 -1

=0, where z #1, z;z:(:is%Z and
. 4r
Z#CIS—
3

. 27 . 4r

Z=CiS—, Z=CIS—

9 9

. 8r
 Z=cis—,
9

. 107 . 14rx . 167
Z=CIS——, Z=CIS—— or Z=CIS——
9 9 9
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(©)

(i)

(i)

(iii)

(iv)

a’=w+w+w')

a” = (W) + W) + W'
a =W +wt+w
& =W+ W +wW

1+a+a*:—9
1

1+w+wW +w +wW +w +wP =-b

1+ W@+W +W) + W (1+W +w®) =—b
1+0+0=-b

b=-1

@) =-T

(W+W + W )W +w +w?) = —d
(W(A+W +W)(W)(A+W +w°) =—d
(W)(0)(w*)(0) = —d

d=0

P-2?+c()+0=0
c=0
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(@)

(b)

z2°+1=0
z2°=-1
z° =cosz+isinz

(7Z'+2k7l'] .. (ﬂ+2k7rj
Z =CO0S +1SIN
5 5

(k=0,1,2,3,4)

T .. T 3z .. 3r
Z=C0S—+isin—, Z=Cc0S—+isin—,
5 5 5 5

.. I .. In
Z=C0Sx+isinz, Z=C0S— +isin— or
5 5
Or .. 9«
Z =C0S—+1iSin—
5 5

(i) (z+D)(z* -2+ 7% -7+))
=2 -2*+22 -2+ 2+ -+ -z+1
=7°+1

(i) z*-7+7°-7+1=0
2°+1

=0, where z#-1
z+1

T .. T 3z .. 3w
Z=C0S—+ISIN—, Z=COS—+1SIN—,
5 5 5 5
i .. Irx
Z=C0OS—+ISINn— or
5 5

Or .. &
Z=C0S—+ISIh—
5 5
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T, . j 3 3
COS—+1SIn C0S— +1iSin—
5 5 5 5

. + Cos7_ﬂ-+isin7—7z- + 0059—7[+i5in9_7r M1A1l
(1) 5 5 5 5)
__ 1
1
COS—+COS— +CO0S— + COS—
5 5 5 5

3r I 7
+if sinZ +sin 2 4 sin =+ sin
5 5 5 5

=1

. COS— +cos3—+cos7—”+cosg—”=l M1
5 5 5 5

Vs 3z 3
COS— +C0S— +COS| 27 ——
5 5 5

+cos[27r—zj =1
5

2005£+2c053—7[=1 M1
5 5

cosz+cos?’—7z:l Al
5 5 2

. 3
(i) cos—+cos—:—
5 2

smi———)+sm(%—%}% o
|

( T 1
sm—+sm —_— ==
10) 2
sin3—ﬂ—sin—:1 M1
10 10 2
.'.sinz—sin?’—”z—l Al
10 10 2

(iii) Zslcos (ngl)”

T 3 1 O
=C0S—+C0OS—+COS 7 +C0OS— +COS —
5 5 5 5
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s 3T 1 O
=| COS—+C0S— 4+ C0S— 4+ C0S —
5 5 5 5

+COS T
=1+(-1)
=0
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(@)

(b)

(i)

(i)

(i)

(i)

(iii)

72°-1=0
28 =1

z° =cos0+isin0

(0+2k7z
Z =CO0S 3

(k=0,1,2)

SW= COS(

2T ..
W=C0S— +1SIn—
3 3

w -1=0

) .. (O+2kﬂ'j
+1SIN
3

0+anﬂj+mm(0+anﬂ

27

(Ww=)(W* +w+1)=0

w2 +w+1=0

W AW +w=0

B=a
L=W +w')
B=01+w)"
B=1+w
L=1+w""
L=1+W

1+(—1)+a+ﬁ:—?

1+w+1+wW =-b

1+0=-b
b=-1

W(-1)(@)(B) =§

—A+wW)(l+w)=¢e
—(A+w+w +w)=e

—(0+1) =e
e=-1
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(iv)

1)+ @)(a) + )(B)
H=1)(@)+ (~)(B) + (@)(B) =§

-1+af=cC

~1+1+wW)(1+wW)=c
“1+1+W+W +W =c

c=0

1~ +d1)-1=0

d=1
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(@)

(b)

z'+1=0
2’ =-1
z2' =cosx+isinz

T+2kr) .. 7t+2k7rj
Z =CO0S +1SIN
7 7

(k=0,1234,506)

T .. T 3z .. 3r
Z:COS7+ISIn7, Z =C0S— +isin—,

T . . br ..
Z=COS7+IS|n7, Z=COSxm+ISINnr,

7 .. 97 117z . . 11x
z:cos7+|3|n7, Z=C0S——+iSin— or

13~ . . 13«
Z=C0S——+ISIN——
7 7

7" +1

=" -+2° -+ -7 +2

+2° -2+ -+ P -z2+1
=2(°-2°+7" -+ -z+))
+28 -+ -+ -241
=(z+)(° -2+ -2+ 2P -2+
-2+ -2+ -72+1=0

7" +1

z+1

=0, where z#-1

T .. T 37 .. 3
Z=C0S—+ISIN—, Z=COS—+1SIN—,
7 7 7 7

T .. 5 O .. 9«
Z=C0S—+ISIN—, Z=C0S—+1SIN—,
7 7 7

. 1lx Bz . . 137
z=cosT+|sm7 or Z=C0S——+ISin—
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(©)

(i)

(i)

(z-p)z-9)=0

2 —(p+0)z+pq=0
p+q=A"+A"-21+2°-2"-2°
P+q=A" -2+ A" -2+ 1°-1
p+gq=-1

pg=(A"+ A2 =) -1 -1%)
Y L Ly LI L L
AT+ 25+ 21
pq=A"(4%)-2"(A%) -2

+AT(A) =A==+ 2%+ 2°

pq=-A+ 22 +1-A+1-2 +1+ 2%+ 1*
pq=A" -2+ A =P+ A% -1 +1+2
pg=0+2

pg =2

2% +2+2=0

(z-(p+D)(z—(q+1)=0

2" —(p+1+q+D)z+(p+1)(q+1) =0
2’ —(p+q+2)z+(pg+p+q+1)=0
7’ —(-1+2)z+(2-1+1) =0

2°-2+2=0
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1. @)

(b)

(©)

2+

2-i
,_@+i)@+i)
T 2-i)2+i)
4+ 4j +i?
l=—
5
Z:4+4i+(—1)

The modulus of z

f@@

=1

The argument of z

= arctan

glwlon| &~

)
=arctan| —
3

=0.927295218
=0.927 rad
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o =(1+cosé)+ising Al
(@) = ((1+cos ) +isin B)? M1
(@) = (1+cos ) + 2isin O(L+cosO) +i’sin’ @

(0")? =1+2cos @ +cos” O+ 2isin O(1+cos ) —sin’ @

(') =2c0s 8+ 2cos” @+ 2isin O(1+cos H) (A1) for simplification
(@")? =2cos B(1+cos 6) + 2isin O(1+cos H) Al

The modulus of (@")*

= \/(Zcos O(1+cos 6))* + (2sin O(1+cos H))* M1

= \/40032 O(1+cos 6) +4sin® O(1L+cos §)*

= J4(1+cos 6)?

=2[1+cos6)| Al

The argument of (@")°

_ arctan 2sin 6(1+cos ) M1
2c0sH(1+cosb)

= arctan(tan 9)

=60 Al

[8]
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1+w=(+sinf)+icosf
(1+ w)? = ((1+5sin O) +icos B)? M1A1
(1+w)* = (1+sin8)* + 2icos A(1+sin 6) +i° cos® @

(1+ w)* =1+2sin @ +sin® O+ 2icos O(1+sin d) —cos” O

(1+ w)?* = 2sin @+ 2sin* @+ 2icos O(1+sin H) (A1) for simplification
(1+ w)* = 2sin B(1+sin 6) + 2i cos A(L+sin H) Al

The modulus of (1+ w)®

= /(2sin O(L+sin 9))? + (2c0s (L +sin H)) M1

= \/4sin2 O(1+sin 6) +4cos’ O(1+sin 6)*

= \J4(L+sin 6)?
=2[L+sin )| Al

The argument of (1+ w)®

_ arctan ZCF)S o1+ s.ln 0) M1
2sin9(L+sin )
= arctan(cot 9)
= arctan (tan (Z - HD
2
_" 9 Al
2
) . [g—aJi
- (L+w)? =2[l+sind|e Al

[9]
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(@)

(b)

(©)

z, =—iz,

(-iz,)z, =—2a +2i
—iz,2=-2Ja+2i
2,2 =—2-2.[ai

27| =|-2-2+ai
2, =27 +(-2\/a)’
22 =J4+4a
16=4+4a

12=4a

a=3

|2,|=[-z,|

2] =[-il|z,]
2=

|z|=2

2,2 =-2-2:3i

arg(z,?) = arctan [ _zfj
2arg(z,) = arctan(+/3)
T
2ar =—
9(z,) 3

arg(z,) =§

.

5.z, =2eb
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1.

@ (—i)* —8(—i)® +13(—i)* —8(—i) +12
=1-8i+13(-1) —8(-i)+12
=1-8i—13+8i+12
=0
Thus, —i is a root of the equation.

(b) The product of roots
12
1
=12

(© The second root is i .
Let x* —8x®+13x* —8x+12
= (X* +bx+Cc)(x=i)(x—(-i)).
x* —8x% +13x* —8x+12 = (X* +bx+c)(x* +1)
x* —8x° +13x* —8x+12
=x* +bx® +(c+D)x* +bx+c
~b=-8and c=12
x> —8x+12 =(x—2)(x—6)
Thus, the other two roots are 2 and 6.

The third root is a—Dbi.

4+(a+bi)+(a—bi)=—_T12
4+2a=12

2a=8

a=4

(4)(4+bi) (4 —bi) = —‘TGS

(4)(16+b*) =68

16+b* =17

b* =1

b=-1 (Rejected) or b=1
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The other two roots are a—bi and b—ai .

(a+bi)+(a—bi)+(b+ai)+(b—ai):—_T14

2a+2b=14

b=7-a
(a+bi)(a—bi)(b+ai)(b—ai) :%1
(a® +b?)(b* +a?) =841
(a® +b?)* =841
a’+b*=29
~al+(7-a)’ =29
a’+49-14a+a* =29
2a’~14a+20=0
2(a-2)(a-5)=0
a=2ora=5

b=5 (Rejected) or b=2
Thus, a=5 and b=2.

The second root is a—bi .

The third and the fourth root are 6 as the graph of y =P(x)

touches the x -axis at (6, 0).

(a+bi)+(a—bi)+6+6:—_T16
2a+12-16

2a=4

a=2

(2+Dbi)(2—bi)(6)(6) = 4T68

(4+b*)(36) = 468
4+b*=13

b*=9

b =-3 (Rejected) or b=3
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(@)

(i)

(i)

(cos@+isin 6)*

4
=cos* 6+[Jicos3 @sin@

4 4
+[2ji2 cos’ @sin? 9+[3ji3 cos@sin® 0

+i*sin* @
=cos* @+ 4icos® dsin & —6¢cos? #sin’
—4icos@sin® 6 +sin* @

(cos@+isin@)* =cos46 +isin46

cos’ 8+ 4icos® @sin @ —6¢os” @sin® 6
—4icos@sin® @ +sin® @ = cos 46 +isin 46
cos* @—6cos” @sin* @ +sin* @

+i(4cos® @sin @ —4cosfsin’ §)

=Cc0s46 +isin46

.€0s46 = cos* @—6¢0s” dsin® 6 +sin”
and sin46 = 4cos® dsin —4cossin® 6
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(b)

z*+16i=0

7' =-16i
74 =2* (cos?’—”ﬂsin 3—”) Al
2 2
3;[+2k7z 3;[+2k7r
z=2|cos| &—— |[+isin| &¥—— M1
4 4
(k=0,1,2,3)
3—7T+2(O)7r 3—7[+2(0)7r
S.2=2|cos T +isin 2

( 3r .. 37[)
Z=2| COS—+1SIn—
8 8

Lr=2, a=— A2

SE Production Limited
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(© cos4(3 j cos’ « 37 —6cos® 237 sm23—ﬂ+sm — M1
8 8 8 8
0 =cos* «37 _ 6 cos? 3—[1 cozBﬂj
8 8 8
. Al
[1 cosz—”j
8
0=cos43—”—600523”+6cos43—+1
8 8
» 3T 4 37
—2¢0s° == +cos* =
8 8
0=8cos“3—7z—8(:os23 +1 Al
8 8
—(—8) +./(-8)? -
C0323_%: (-8)£4/(-8)*-4(8)() M1
8 2(8)
cos 37 _ 8++/32
8 16
As£<3—7[<Z 0< cos?’—<E and
3 8 2 8 2
O<c0523—7[<£
8 4
. CO 823—”=8+\/_ (Rejected) or
8 16
c0523—ﬂ:8_\/§. Al
8 16
cosB—E: 8-4\2
8 16
3_”: —2_\/5 Al
8 4
[6]
SE Production Limited 25



. 3 3
=Sin—C0S—| C0S” — —sin“ —
8 8 ( 8

337 . 37 3r
=c0s® ——sin— —cos—sin® —
8 8 8 8

3

JT
4c0s® ~~sin
8

3T .3ﬂj[ 3r 3r
COSK—SIH—

, 37T ) 37rj
8

3 3T

3z 3t . .37
=2 _4cos==sin® ==
8 8
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(@  (cos@+ising)®

8 8). 7 Nei 8 2 6 Nein2
=C0S" 0+ L icos’ @sing + 5 i“cos” @sin“ @
i3 5 Neind 8 4 4 Neind
+ iI°cos’ gsin° @+ 4 i cos” gsin” @
3 A2
i5cos395in59+(6]i6c052Hsinee

co O1 0O W ©

+ 7 i’ cos@sin’ @+i®sin® 0

=cos’® #+8icos’ #sin@—28cos® Gsin® @
—56i cos® @sin® §+70cos’ fsin” @

+56i cos® @sin® @ — 28 cos® Fsin® @
—8icos@sin’ @+sin® @

.C0s86 +isin86 = cos® 6 —28¢os’® Asin’ @
+70cos” @sin* 6 —28cos” Gsin® G +sin® @
+i(8cos’ Bsin & —56cos’ Gsin® 4

+56cos’ @sin® @ —8cos Gsin’ )

sin80 =8cos’ #sin #—56cos® #sin’ &
+56cos’ @sin® @ —8cosGsin’ @

Al

M1

Al

[5]
(b)  2*+6561=0
7% = —6561
2° =3*(cos r +isin x) Al

z=3 cos(ﬂ+2kﬂJ+isin(ﬂ+2k”j M1
8 8
(k=0,1,2,34,56,7)
223 cos(ﬂ}risin(m]
8 8

[ 157 . . 157[)
3| cos——+isin—

8 8

{ou{-5) (5]

.'.r:3,a1=—% A2

Z

4

[4]
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(©)

(d)

sing| =% | =8cos”| -~ sin(—zj
8 8 8

—56cos’ (—%)sin‘"’ _z

+56¢05°| =~ |sin®| = Z |—8cos| = Z |sin’
8 8 8

0=8cos’ a; sin, —56¢0s° o sin° o,
+56.c0s° @, Sin° o, —8cos o sin’ ¢
0=cos’ o, —7cos” ¢ Sin* o

+7c0s’ o sin® o, —sin® o

1-7tan’ a, +7tan* o —tan® o, =0
(i) 3
(i) Rectangle

(i) Trapezium

8

g

M1

Al

Al
AG

[3]
Al
Al

Al

(iv) z,=3 cos(%w}isin(is((s)ﬁ)j M1

18z . . 13«
z,=3 cos?ﬂsm?

3
arg(z,) =—3
Y
sarg(z, )=?
BOE :3_”_(_3_”j:3_”
8 8 4

BE? =32 +32—2(3)(3) cos%”

BE = \/9+9—18cos37”

BE =5.543277195
BE =5.54
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(@)

When n=1,

L.H.S.=(-cos@ +isin )’
L.H.S.=cos* 8—2isin@cos @ +i°sin® 6
L.H.S.=cos’ §—sin* @—2isin#cos O
L.H.S.=co0s 26 —isin 260
R.H.S.=co0s26—isin 26

Thus, the statement is true when n=1. R1
Assume that the statement is true when n=Kk. M1
(—cos@+isin 8)* = cos 2k —isin 2k&
When n=k +1,
(—cos & +isin §)x++

o 2k i 2 M1
=(—cos@+isinf)=(—cos@+isin )
(—cos & +isin g)x+

Al

= (cos 2k —isin 2kd)(cos 26 —isin 26)

(—cos @ +isin §)***Y = cos 2k cos 26

—icos 2k@sin 20 —isin 2k@ cos 20 +i° sin 2kHsin 20
(—cos @ +isin §)*+

= c0s 2k cos 20 —sin 2k@sin 26 Al
—i(cos 2k@sin 26 +sin 2kA cos 26)

(—cos @ +isin )2«

= cos(2kd + 20) —isin(2k + 20)
(—cos @ +isin @)+

=cos2(k +1)8—isin2(k +1)@

Thus, the statement is true when n=k +1.

Therefore, the statement is true forall neZ". R1

SE Production Limited
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(b)

(—cos@+isin9)®

= (-cos )’ + (ij i(—cos @)’ sing

+| _ |i*(~cos@)’sin®@+| _ |i*(-cosH)’sin’ 6

i*(—=cos@)*sin*@+| _ |i°(-cos)*sin® 6

o M~ 0O N 0

+| |i®(—cos)’sin®@+| _ |i'(~cosH)sin’ @

6
+i®sin® @

= cos® #—8icos’ @sinH—28cos’® Gsin® 6
+56i cos® @sin® @+ 70cos* Fsin* @

—56i cos® @sin® @ — 28 cos® Fsin® @
+8icos@sin’ @ +sin® @

.€0s80 —isin86 = cos® @ —28cos® Asin® @
+70cos” @sin* 6 —28cos” Hsin® & +sin® @
+i(~8cos’ Asin @ +56cos® Gsin’® @
—56¢0s® @sin® & +8cosfsin’ H)

c0s 80 = cos® # —28cos® Fsin® &

+70cos* @sin* §—28cos’” Asin® @ +sin® 6

8
3
8
5
8
7
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[5]

30



(©)

cos80 = 41cos” Asin* @ —28cos? Gsin® @ +sin® @

:.cos® @—28cos’® fsin’ @
+70cos* @sin* @ —28cos’ Asin® @ +sin® @

= 41cos* @sin® —28cos’ Asin® & +sin®
cos® 6—28cos® @sin® 6+ 29cos’ Asin* =0
cos* @—28cos’® sin® O+ 29sin* 6 =0

(cos® §)* —28cos” Bsin® @ +29(sin* )> =0
(cos® @ —sin® )(cos* &—28sin* G) =0

cos’ @—sin® 6 =0 or cos® H—28sin° 6 =0

tan’0=1or tan’0 =
28

1
tan @ = -1 (Rejected), tand = ——— (Rejected),
(Rej ) @( ] )

1

tan6’=i or tan@d=1

J28

0 =0.186779461 or 0 = %

0=0.187 or 0 =
4

T
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Al

A2
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(a)

( 9 ! ! gjs
COS—+Isin—
5 5

0 (5. 0.6 (5., .0.,0
=C0S™ —+ I1COS —SIN—+ I~ COS™ —SIN™ —
5 |1 55 |2 5 5

5y L0560 (35, 0. 40
+ 1°COS“ —sIn® —+ 1" cos—sin™ — A2
3 5 5 |4 5 5
+i53in5g
5
=c055Q+5icos4Qsing—locos3€sin2€
5 5 5 5
o 0 0 0 0 Al
—10icos® =sin® =+5cos —sin* = +isin® =
5 5 5 5 5
C.cos@+isind
:cos5€+5icos4Qsing—locos3§sin2§ M1
5 5 5 5

—10i cos? Qsin3Q+SCos€sin4 Q+isin5 9
5 5 5 5 5
cos@+isiné

=cos’ Q—lOcos?’ Qsinz §+5003Qsin4 4
5 5 5 5 5

+i| 5cos* Qsin Q—lOcosz Qsin3 Q+sin5 0
5 5 5 5 5
.C0s @ = cos® Q—lOCOSS Qsinz Q+500393in4 4
5 5 5 5 5

and sin @ =5cos* Qsing—locosz Qsins €+sin5 4 A2
5 5 5 5

[6]
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(b)

(©)

tan @ = ﬂ
cosd

5cos* gsin Q—lOcosz Qsin3 g+sin
tan g = 5 5 2 5

50

5

cos® ——10cos® Qsinz Q+SCostin4
5 5 5 5

5tan Q—lOtan3 Q+tan5 0
5 5

1—1Otan2Q+5tan4Q
5 5

tan @ =

tan 9(5—10tan2§+tan“gj

1-10tan? ¢ +5tan* ¢
5 5

tan @ =

x:tang
5

x(5-10x" +x*)
1-10x° +5x*
x*—10x*+5=0
x(5-10x% + x*)

2 Z =0
1-10x° +5x
tan@=0
0=0, n, 27, 3r or 4r

tan @ =

3

M1Al

Al

AG

[3]

M1

M1

0 s 27
S X=tan— , x=tan=, x=tan— , x=tan— or
5 5 5

A
X=tan—
5
X =0 (Rejected), x=tan%, x=tan2?ﬂ,

3 A
X=tan— or x=tan—
5 5
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Al

Al
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(d) (i) té’lr’|£+tan2—72.-|-tan3_7[_,_tam4_7Z :_9
5 5 5 5 1

tan0—+tan—+tan2—7[+tan3—”
5 5 5 5

0[] fon )
=5l %)
=[+5))-

tan—tan Z—EJ =5
5 5

tan = tan o _ 5

SE Production Limited

°
1

anZ [ tan?Z | —tan 2" | —tan Z | =5
5 5 5 5

M1Al

Al

M1Al

Al

Al
[7]
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