iaring the coefficients of x,

n
. s 2
varing the coefficients of x~,
2
ﬁ_ + ﬁr A:ﬁw_w =35

e ,.D»E:\S‘hmm
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CHAPTER 5 . 2n I
5. (a) auﬁlr@wnfol
Exercise 5A (p.105) -
. ) b=g-2T_T
1. (a) 36.9° = w@.mﬁwmv 6 6
=0.644 (corr. to 3 sig. fig.) (¢) ¢= T_E_3m
2 8 8

=021 mmahw
T
=12.03° (corr. to 2 d.p.) Distance travelled by the train = arc length
] — A ~ ) \mﬂ Y
(b) Q.m,\&sne.mgﬁmo ) = (450 Exw\.;\
. =75t m
=31.28° (corr. to 2 d.p.) - distance
L1me = ——
© o WAHmcov c speed
8 8 =« _m
=225° T
5nt 5m 180° =9.825 (corr. to 3 sig. fig.)
(d) —=—A ) i
12 12 = o
=75° 9. 24° =24(—)
180
. n_2 _ 2
4. Am_v mE@MH'NI; 15
— 2n
(b) OOmm _ 1 Length of arc AB = (6.8 oBvﬁWv
3 2 =2.85 cm (corr. to 3 sig. fig.)
© sint=lt 1 o2
6 W Area of sector OAB = Ma.mv AMWV cm
g
(d) tan =1 =9.68 cm? (corr. to 3 sig. fig.)
T
(&) cosT=0 10. 120° = so@miov
(f) gzm -3 _on

3



meH\\«w
59 52
2 . N (o
mvw+m
=—(x 5 4
>0
<0

) /\.u 2
of ABOE = Area ot AADO = i a
i I .o m o
of sector DOE =—a AM\_ =—a
2 ) (8]

wrea of the shaded region

A2 f,\w 2_T 2
=3a? =2 Ha ;
ey
HKUQ.Q.EWQN
2 6
Hmmlaz\w;ﬁ

2 5B (p.115)

B
S

y
2. n%\frocm\»nim:ymw 7
A
2
J:MM p
S 24
3 25

5. (a) cos(—=120%)

=c0s120° = cos(180° — 60°%) = —cos60° = —

B |

|

(b) sin(=315°) = —sin315° o
—sin(360° — 45°)
=—(-sin 45°)
V2
2

I

3n 3
() tan(—==)= —gan 2T
( Av n 2

T
= —tan(w — Mv
T
=—(—tan Mv

Il
I

b T
(d) sec( wv!moow =2
(&) sin(—210°) = —sin210°
=—sin(180° + 30°)
= —(—=sin30°)

o | —
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6 c0s(360° —~ A)sin(90° — A)tan(A - 180°)
A7 V7Y T AlamA — el

sin(—A)sin(180° + A)cot(—A)

cosAcosAtan A
(=sin A)(—sin A)(~cot A )

/

—2cosAcos B

= anB
g, 17cosA _1-cosA I+cosa
sin A sin A [+cosA
1= cos” A
B sin A(1+cos A)
- sin” A
sin A(l+cos A)
_ sinA
i+ COS A

10 tan A tan A sin A
T’S:N} woow\w COS A

11. cos6= !W (quadrant II)

2 .
cos” A=3sinAcos A

i

4
ng- 4
(a) sin E
= 4
4
b) tang=-_
(b) tan E
. 3
(¢) sin(270°—8)= —cosf = 5
3
(d) tan(90°+8)=—cotp = "




tan©+2cotf =3

tan’ 0 +2 = 3tan® (tan # 0)

[

20+ 25in0cos B = 3cos 6
n?0+2tand-3=0
18 -1)(tan6+3)=0
or tanf=-3

D

=1
s > or ©=1.89,5.05 (corr. to 2d.p.)

=

|

L.mo,mm,m,@w
4

o &3

N

~

n6cos®+cos’§=2
7tan0+1=2sec’ 0
7tan®+1=2(1+tan’ 0)

n?0-7tan0+1=0

6 T+477 —4(2)
ang=-———

4
e
4
7- 41
®H% or ﬁmbmwﬂ‘n_.h
6=128, 442 or 8=0.15, 3.29

(corr. to 2 d.p.)
6=0.15, 1.28, 3.29, 442

(corr. to 2 d.p.)

7. sin® —+/3 cos9 = /2
sin® —+/2 = /3 cos 8
mwmmmrw)\wm:_Qernwmomw@
4sin? 8 —242sin6-1=0
242 —+24 242 +424
8

sinf=—-—""— """ o5r §inB=_2Y2 T VAT

6 =3.40, 6.02 or 6=1
corr. to 2 d.p.)

8. 2(sinB+cosB) = /\ﬂ +1
ﬁmam@LwNmE@mom@Lnno% 0)=3+2/3+1
4(1+2sinBcosB) =4 +2+/3
“+Mw§®oommnm+|ww

mﬂ:ooomeu%
ﬁmsmu)\wmmow@
ﬁmseu)\wﬁhlm:m 0)

V3tan?0-4tan++/3 =0

(\/3tan0—1)(tan®—~/3) = 0

Ssmuw or Szmu/\w
@quwﬁ or @quplm
6 6 33
Check
(i) When eum,
J3

LHS.= NAer%v =1++/3=R.HS.

is a solution.

]
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(ii) When 6= In

9

6
2 —
LHS.=2(-+— {ﬁv =-1-+/3 #R.H.S.
2 2
T . .
M 1s not a solution.

(iii) When 6 = m

SOHETOn

5 3 7 . )
cos” HM or cos” 0 = 2(rejected)
NE)
cosf =+-—=
2
g1 5n Tn lin
6. 6 6 6
10. tan? 0 =2+4cos? 6
mmsmmnwoowmerAoomL@

Anomb_®+wo0mw®i~ =0
(4cosB—1)(cos20+1)=0

oommmuw or cos? =1 (rejected)
oOmQHHM
2
T 2n 4m 5t
3333

Exercise 5D (p.126)

1. (a) sin450° = sin(360° + 90°)
=sin 90°
=1

/



Combining the above results,

2
sin[180k° + (~1)* 45° _2

ﬁm)\w

(d) sec(2km + mv =8eC—=——
6 6 3
5
(@) csclkm+(-nF Nﬁ

If kis even, let f = 2 m, then

—1<cosB8< forall values of @.
When cos8 = I, 3cos8 iy maximum.

The maximum value is 3

When Cos@=~1, 3c0s0 is minimum.

The minimum value is -3,

i T
= —sin(2x+ 2=
mﬁi X wv

=1<sin(2x+ Wmv <1 for all values of x,

. b . .
When sin(2.x + Mv =-1, yis maximum,

. .3
The maximum value is =

2

. e L
When sin(2x + Wv =1, yis minimum.

The minimum value is W

-2x+k=0

o?:@ﬁooauasvaoomenw ............. ()
. k

ict of the roots = gin Ocosf == (2)

3

From (1),

sinB+cosf =

. 2
sin? 0+ 2sin0cosB+cos” 6 =

O ols

Trwﬂwv
3

5
6

[ %51
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¢

W

N
t

o

2 \\//V\ =2 cos(2x—

I

=)

3




on Exercise 5 (p.136)

a bounded
5 ae nf o «
ea of equilateral triangle — areas of 3 sectors

1 i
@r)3n =372

o} oo
Fro 4 —rTsin 200 =

i
) 4
T

200 +sin 200 =

(270° + A)tan(180° + A)] = [sin(90° + A)
360°— A)+ cos(A —90°%)sin(180° + A)]
(—cot A)(tan A)
208 A)(cos A)+(sin A)(—sin A)
~1
s A—sin’® A

1

n’A-cos’A
2 LT
s+ 3cos Qt\:iw+8:wnm5.m
~1)+3cos® A—1+0(1)
3+3cos? A
3sin” A
x +cos* x
. 4 . 2 2 4
in” x+2sin” xcos” x+cos” x)
2sin® xcos” x
: 2

in? x +cos® x)2 = 2sin” xcos? x

~2sin? xcos® x

6. mmamewOmoN@HifﬁltJr w
&:m

cos? 0
o2 2
_Sin“B+cos” 6

!fli
.
cos? Bsin” 6
1

cos? Bsin’ 0
2 7
=sec” Ocsc” B

Ifkisodd, lethk = 2m + I,
Sin[180(2m + 1)° + (—1)2m+1 o]
= sin[(360m° +180°) + (—=hoa]
=sin[360m° + (180° — )]
=sin(180° - o)

=sing

Combining the above results,
sin[180k° + (=1)* o] = sin o

9. - The equation has equal roots.
D=0
&lﬁw&meﬁloomevuo
I+2singcosp =0
&:MerNmm:eoomeLwoomweno
(sing +cosd)=0
sin =—cos¢
tan¢ = —1
T 3w
=T — = —
o it
sin @ _3
1+2cos?9 19
Easmmumlooomwm
19sin” 0 = 35in2 6+ 3 cos? 0+ 6 cos? 0
165in? 6 = 9 cos? @

10.

.
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.7
sin“ 9

~y D
2sin“ @8 <]

sin2o<t

2
5 1
(sin"6—-—)<(
n mv

(sin @ + imfxmm: 6— lmo!v <0

V2 V2

I 1
—=<sinf < —

7 G




sin 6 cosf
) 2, cosO
I-cot® 1—tan®
sin® cosB
| — cosb - sinb
sin@ cosB
_ sinB cos B
" sinB-cosB * cosB—sin@
sin@ cost
.2
sin” @ cos? @

sinB—cos®  sinB-cosh
_ (sinB+cosB)(sinB — cos 8)

sin@ —cos B
')

OA  AB

o

AOCR is an isosceles triangle.

OC=BC=AR
AB=x
2 = (1)(AC) (by (a))
AC=x?
OC+CA=0A
x+xl=1
2
x“=1-x

24 x-1=0 (by (¢)

—1+1+4  —1+45

2 2

~1+4/5

2

=

ince x>0, x=

{B= ﬁ cm
2
{B=2(1)sin18° ¢cm

V51

sin18°

’l’

Il

sin18°

Enrichment 5 (p.138)

o [0 ~40s5in0-2= 0. )
e Tu1§oo,ﬁ®+wu© ............... (2)
(1) - (2),

Il

4ocos8—4dosing—4=0
a(cosB—sin@) =1

o =

08T x)(sin

+cos” )+ 2sin” xcos” a

4 4 ., .2 2
=(sin " x+cos” x)+sin” xcos” x
) 2 2 .2 2
=(sin” x+cos” x)° —2sin”~ xcos® x
.2 2
+sin” xcos” x
) 2
=1-sin” xcos” x
(b) (i) Let a=sin’x.
y=I1—a(l-a)
=l-a+a’
9 I 5 I »
=4 —a+(=)" — (=) +1
2 2
3 I
== +(a-=)°
4 2
.e . . 1o .
(ii) y is maximum when AQIMV is

maximum.

o . . .
AQIMV 1S maximum when a is
maximum.

OMQH&:mxm_

The maximum value of y
3

17
S
AA Nv
=1

Chapter 5 Trigonometric Functions (

L Lo
yis minimum when (a4 ——)" is minimu

2
5. . N
(a— Mv is minimum when (a iﬂw =

The minimum value of y

3
=—+(0)

4

3

[
[

i

2ty
= m{————)
5
[ 2,
=—m(3—m")
0

Product of the roots

= ?:% @X\mc% 9)

=—(sinBcosB)”
1—m~ 3

=—(—)
2
1

7 4 N
Hlﬂﬁ —3m” +3m” LE«J

s}

Sum of the roots
=sin’ 6+ Arno% 0)
=sin 6+ (- cos’ 0)
=sin’ 0 — cos’ 0
1 2
= Msars ) (by (a))
A quadratic equation with roots sin° 8

and —cos” 0 is

2 | 2
X" —=—mB-m")x
5 ( )

|W:[§N +3m*—m®) =0

8x2 — 4m(3—m%)x
~(1=3m? +3m* —m®) =0




i
0° =150 x —
> 180
_sn
o
: 180°
169 =4.69 x .
= 269° (corr. to 3 sig. fig.)
3 - 180°
M rad. = @w X -
5 5 i
=216°

time

|
o
=
|
e

ime required =

*® 110°| 60° | 80° | 150°| 225°| 330°| 390° | 645°
ure
n | ® | | A4r ) 5| 5n | 1in) 13w 43n
urel 181 31 91 6| 4] 6|6 |12
) r(cm) s (cm) A (cm?)
2n 2n
. 2 3 3
T sn 157
- s 2 4
T 5 25n 125n
3 2 36 144
r 4 4An 8n
- 5 3 15
T 4 8n 16n

Classwork 4 (p.1 05)

BC

20 cm
BC=20c0s30° cm
=17.3 cm (corr. to 3 sig. fig))

(a) cos30°

(b) Area of AOAB =—(BC)0A)

Classwork 5 (p.112)

Quadrant |
0 of Angle 6 sin 6 jcos 6)1an 0 csc 6| sec 6] cot 6
85° | + + + + + +
3n
“ 1l + +
L] R Y A B
9 !
300° v - + - - + -
n
I@l 1 - + — _ "
wan v - + - - + _

Classwork 6 (p.113)

1. (a) sin150° = sin(180° - 30°) = sin 30° =

o | —

(b) tan300° = tan(360° — 60°) = — tan 60° = WY

5 T T 2
(¢) cos(=m)=cos(m+— =—-Co§—=——=
) Q ) ( % ) 5

S
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2. (a) sin(-150°)

i

—sin150°
—sin(180° - 30°)
= —sin 30°

It

R 2 ) 0y 2
S T+@an (270°+0) =1 + (—cotg)

=l+cot” @

2
=csc” B

(cotB)(~sinB)

(sec8)(—cos ®vm
(cot8)(—sin8)

- cot(180° + 8)sin(—-0) B

sec(360° - 8) cos? (180°-9) N

{cos9)
=(cot8)(~tan8)
=

Classwork 8 (p.11 5)
1. S:mo%mnmﬁi_fuf _ =secB

2. 5in(90° + 8) sec(90° —8) = (cosB)(csc )
1

sin 6

I

cos0

Il

cotf

sec? @1 tan” @ sin® @ 2 )
5 =5 =——5—-cos"0=sin" 0
tan“0+1 sec”® cos’ 6

3.



< 3 .
- 2.(a) y= I»\QM,@:Z,.
vhen 6= —, &
2 o —I<sinx <1 for all values of r.
H.S.=1++2(0)=1=R.H.S. o N .
When sinx =1, Jmlmﬁ X 1S maximum.
T .
— 1$ a solution. B
2 The maximum value is l)\M
, 3n ;
’hen 8= "—,
)

'k 10 (p.126) (€) v=2cos’(m+2)
190° hw 0L chNMm + Mv <1 for: alues of x.
n570° = tan(360° + 210°) 2 ‘
=tan210° When no,ﬁu:.ﬁ+wvnMjwoowNAvaM:,f
= tan 30° . 2 2
maximum.
V3
= 3 - The maximum value is 2.
- n c0s? 220 2cos2 2y s
mgnoo&w@ﬁf\iw When cos Ta.fmv 0, 2cos :Trmv is
3 3 minimum.
21
- oomw . The minimum value is 0.
T
_ . .2 X
= —Cos— )= A
3 (d) y=4sin Amv 3
! x
Y v 0< mENAMv <1 for all values of x.
2n 5m
3 sec[3(2m) + I»L When mw:wAWv =1, AmENAWV —3 is maximum.
= moomqm The maximum value is L.
~ sec(2n— Wv When mam@ =0, ?%@ ~3 is minimum.
. < The minimum value is 3.
= m@OM -

2
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Classwork 11 (p.1 32)

1. (a) y=2cosx

period =2x

(b) y=sin

o

¢

R

(b}

h\u,mm:AWerv

\\\

P o




