5 a Length of arc AB = ¢ x radius
T=0x3
0=3
b Area of circle = nr?
=7 x 37
= 91 cm?

Area of sector = %E)rz

=2xZx3?
= 3 om?
shaded area = 97 — -32—"
= 22 o2
o .
lem a penimeter = 40 em
1041041 =40
{=20
So, the arc length is
20 ¢m.
10 cm
b arca = 14,7
=3ir {l=0r}
=4 x20x10
= 100 ecm?
7 a area = 20 cm? b 9:—'!-
1or* = 20 Ts
Hr=20 {I=0r} Y
1(6)r =20 =09
Lor= % cm
8 @ Length of arc PQ = 225 X 277
= e x2m x4
=3mm
b Area of whole sector POQ = 5—36 X mp?
=38 xrx4?
= 67 m>
Area of unshaded sector — 338 x 1 x 2°
= %T-r- m2
So, shaded area = 6 — iz
= % m2

9 a cos2(§) — sinz(%") = (“%)2 - (3)?

Walba B3]

b tan60° = /3
the equation is y = /3

10 a tan(—--g) - cos(%") = kvlg - (._l)

b tan(Z)=—y3

the equation is \ry
¥= —\/gzc—f-c s
But when z = 4, ¥=0
L0=—4viie L NE
o —
3

SO: '9'= —\/53:‘ +4\/§

11 & | amplitude = 2

li principal axis is y==0
lii peried = QTW- =27

v

y=2sin(z — g

b i amplitude = 1
il principal axis is y=2
il period = —2-15 =27

iv SJF y

A/\yzsinm—kz

¢ | amplitude = 3
il principal axis is y=10

lii period = 22—7T =7

iv
Y= 3cos2z
fore ¥ =cosz
— —
N ST '3—21” 27
_31,
d | amplitude = 1
it principal axis is y=-1

il period = 21_71" =4

(8]

v

e i amplitude = 1
il principal axis is y=2

12

il period = %’T =

iv I %Y

b

y =sin2c + 2

y=2sin(L)

2
14 e
— : - >
T .. 3
5 LN i 2
=17 Ty =sina 14 a A translation of % units to the left, and a translation of

i amplitude = |-6/ =6
i principal axis is y =10

e : _ 2w
iii period = 3

Iv
¥ y=10 — 6sin 3z

>

- d
-t T T -
r 2m im 5
= 07 4m S 27
W4¥ 3 3 3 3
=27

i period =

i y=tan (%) is a horizontal stretch of y = tanzx

with scale factor 2.
So, the vertical asymptotes are © = +m.

il : Y i
f E Yy = tan z
44 ; (2)
2_‘
x
- fJ -
—2m = T 2m
24
44
Y
i period = 3
ii y=>5tan3z isundefined when cosdz =20
_ 3m Gm T
3z= 3.5, F, 5,
x m 5% Tm

So, for the given domain, the vertical asymptotes are

—_ = _ — 5m
T=%, *=73, and x = %

i Y, :

= Htan 3z

Wt [ Y

51/ |
A AT A =
5§ /3 7 /3 e

-5 :

-10

a A vertical stretch with scale factor 2, and a horizontal
stretch with scale factor 3.

4 units downwards.

y=sin{z + %) —4

so a+bsin0=4
a=4

15 a y(0)=4

b y(3)=1
44 bsin(%)
oob(1

Il

) 3

R 3

Check: y=4— 3sinz
yr)=4—3sinwr=4-0=4

Il

1

16 Periodzz—W:';‘r, 50 b=2

b
Amplitude is 10, so a = 10.
Principal axis is y = 15, so ¢ =15,
y = 10sin 2z + 16
Check: y (%) = 10sin(%) + 15
10(1) + 15
=2 v

17 a VZcosz+1=0

= 1
COST = ——=

b 2sinz=+3
sinm:%
= I 2w
T = or 3
< 2sin’ z + 3cosz = 3

2(1 —cos’z) + 3cosz —3 =0
2—2cos’x + 3cosz—3=0
—2coslz+3cosz—1=0
2cos’x — Jeosz +1 =0

(2cosz — 1)(cosz —1) =0
Cos T = % orl

w5
:C=O, :—3',?,211'




d sin2z +sinz =0
2sinzcosx +sinz = 0
sinz(2cosz + 1} =0

sinz =0 or cosz = ﬁ%

xz =10, 23—",71','%3—",27r

e ST =—v3cosze (_% ﬁ)
. .
sinz V3
=—v3
cos &
tanz = —/3
= 2r 5m
T=F 5
(l _ 43
2° Ty
f ﬁcosa:ksinﬂ::o
(_\/_5 1
i 73
Smm:j—gcos;c
sin x 1
cosz V3
t 1 (_A@’_l)
ang = 2
V3 2
—_ 7T 7
.’E—E’—S“i

18 a y=acos(b(x— e)) +d
i The amplitude is 8,80 a=5,
ii The period is 4, so %ﬂ: =4
b
lii The principal axis is ¥=2 s0 d=2,
iv. So far, the curve is ¥=5cos(F(x-c))+2

i
LM B

A maximum oceurs when T =4,
FMd—¢) isa multiple of 27
we can choose ¢ = (.

b Froma, y= Scos(Tw) + 2
Since cosd = sin(f + %), the sine function of this

curveis y = 5sin(Zx -+ )2

=2
1% a sinf 4 cos?0—1 b sin20 = 25in@cosy
si1129+§'3=1

sin?g = 5 =2(3§) (3)

B4
=3
sin@:j:_\/%_-‘i —32\/5_5

sinf = ‘/8-—53 {6 is acute}

2 .2
20 a cos®a 4 sin a=1 b cos2a =1-— 2sinl q

2 4_
cos“a+ § = :1-2(%)2
cosza:-g =1-2

9
coso:::l:"/Tg :%
5 -
cosa = —%-_ {e is obtuse}
21 a cos 2o = %
1-2sina =&
2sin®q = &
. 13 But & is acute and so
sin“a = 4 i
13 sina > (
2
sing = i
a=t5y sine = 2

22

24

b cos2a+sin2cy,=1
1

cos? @ + T4:§ = {fl’OII‘l a}
cos?a = .1%
cos o = iTﬁ?
tosa = \/—‘";—3- {e is acute}
€ tana = 5in o
cos o
2
7=
3
Vi3
= 2
3
_ =
a = =
b ta = 51n9
cosd
- 1
Y
¢ Since ¢ = -?Gﬂ,
_ TIm
20 = =
]
2
2 S A tan# > 0 and
@ ® cosf < { in the
6] third quadrant.
T ®C
b tan 8 = sin & -

cosf
sinf! = 2¢cos @
Now cos?@ +sin?g — 1
cos’ 6 + (2cos8)® =1
5cos?g =1

cosf = :|:71;

But cosf <0 in Q3

1
cosf = v

€ y=tan(z+ Z)+2 isa translation of Yy =tanxz

through (

)

a For the sine function y = gsin blz—~c)+d

a3

¢ the amplitude = 2, sp g — 9

¢ the period = 7, 50 %:ﬂ' Sob=2

® the principal axis is y=1,5s0 d=1

o there is no horizontal translation, so ¢ =0,
b The function is ¥ =2s8in2z + 1.

we need to solve 2sin2z+1=0, 0 Lz
sin2z = —%

2r =

1§ =fF
e

-

|
o
=

5

= is defined when
g5 a f(x) o s defin
sinx # 0
z# 0+ kn (-1,0) (1, 0)

So, the domain is {z |z # km, k€ Z}
Since the range of sinz is {y | -1 < y < 1}, the

1
values of —— are € —1 or = L.
sinz

So, the range is {y |y < —1 or y = 1}

b fix) is undefined when = = kw, k€ Z
So, =0,  =+m, x=2+2r, ...
are all vertical asymptotes.

4
sind _sinfd _ -5 3
26 a tang:cos@ cosE)—tng F% £
b cos20 =cos® § —sin’ 0 = (%3;)2 — (—%)2
-4
Y
27 'We label points W, X, Y
and Z as shown, and let W
YXZ =8 and b
WZX = a. o
Now tanfB =% {from AXYZ} XA.C Z
8= tan~! (%)

Likewise, tana =2 {from AXWZ}
a = tan™" (%)
Now & =a+ 3 {external angle of a triangle}
§ =tan™! (%) +tan ! (%) as required.

28 B

= b0

BCA = tan " (Z) and PCA = tan *(2)
Now @ =BCA — PCA
9= tan” (2) —tan ™ (2)

29 a cos2x =

1-2sinz = {double angle formula}

b

&,

=

]
\

(V)
H- iw ol sls

= el
NS

sinx

{z is acute}

[

sinx

. 2
b sinfx+coscz=1

Now, sin2x = 2sinzcosx

= 20808

sin?@ +cosf@ =1
(%)2 +cos’d =1
cosZ 8 = %

cosf = —% {0 is obtuse}

sin 20 = 2sin @ cos #

Va
=2x2x-¥2
— 4R
=779
b cos20=1-—2sin’f
2
= 1-2(3)
=1-28)
1
=9
31 (sinz + cosz)® =sin®x + cos® &

. 9 .2 2
sin2m+25m:ccosw+cos x=sn"x+cos"x
2sinzrcosz =0
sinzg =0 or cosz =20

Since 0 zgw, ©=0 §,o0rm.

32 gin?t } cos®t =1,
gin2t =1 - cos® ¢

For 0 <t<w, sint>0

sint = /1 —cos?t

tant = ost cost
33 a sin (32" -2x)=%
3x2—2:c=sin(5—gr-)=%
62 —4x—1=0
4+ /(42 —d x6(-1)
v= 7 % 6
4440 2410
- 12 T 8
b sinz + vV3cosz =0
sing = —v3coszx
sinz :_\/E
cos T
tana::»—\/‘g
for 0 <z < 2m, :c=%“,5—3”-
1—(:0829_1—(1—25i1’129)
3 a sin28 2sin @ cos f
_ 2sin? 9
" 2sifcosd
_ siné
cosf
= tanf

cos L = ‘(Tﬁ {z is acute}




. . 2
1ocos2_ 3 (3 £) 2+ (=274 x2x (1) : b Using the cosine rule, d  dsin’z = cos’s
sin 20 U b cosA= %3 AC? =542 +7.8% —2x 5.4 x 7.8 x cos 125° _osinz
p— v 2 N 4
tand = v/3 1+£3 S AC= /542 +7.82 —2 x 5.4 X 7.8 X cos 125° el
6= as 0<f<3 =3 AC 7 118 em . tan” ¢ =
1—-3  tanz = +3
But —1<cosA<1, so cosA = 2 6 a The largest angle is opposite o xw 0.464, 2.68,
the longest side. B
3.61, 5.82
35 gsin® 4 _ l—cos®f CALCULATORS 11 cm 9 em 9% 4 7% — 117
1+cosf 1+ cosh cos§ = 2x9x7
_ 8
(Lok-eo50](1 — cosb) 1 a Lengthofarc = &5 x 2mr {cosine rule} 10 a 2sin0=+3, —27<0<2n
= _ 40
(1oeost]) = 365 X 27 X 8 7 cm o ocosf = 155 . sing =23
= (1 —cosfl) provided cosf # —1 = 5.59 em -, 8#85.9° ES *%75, -4 55
. S 1 e . o
b sin? @ _ % ; 0, perimeter ~ 8 + 8 -+ 5.59 b Area of triangle = % X 7 %9 xsin85.9
1+ cos#d 7 21.6 cm = 31.4 em?
- cosd = 1 malec b 2sin0< V3, -2r<é< 2
€os 2 b Area of sector = a—g;o x 7’
cosf = 3 10 2 sinC _ sin30° {sine rule} © sinf < 32@
; . . = g5 XTX8 7 a 15 12 pY y:ﬁ
T ~ 22.3 cm® 155in 30° " L. -
15 . " —1 kit o
> ;. C=sin ( 12 ) -— AN & 2* > g
2 { = -9 - ™ T
36 a  —3c0s20— 14sind + 11 @ Length of are = g’"4 b C L Cm387° or 141.5° T AT 7 sind
= —3(1 — 2sin®0) — 14sinf + 11 _ 2'8 Sx A 12 em B y 0 '
=28.8 cm
= -3+ 6sin®0 — 14s5in8 + 11 5 2
1 ~ ks T i T
= 6sin" 6 — 14sin @ + 8 b Asea of sector = 30r b Froma, ACB ~ 38.7° or 141.3° Lm0 -, ST, or o2
2 -~ o Q o
b —3cos20 — 14sinf+ 11 — 0 =3 X24x12 .. BAC 180° — 30° — 38.7° or 180° — 30° - 141.3
6sin’# — 14sinf + 8 =0 =172.8 cm® s, BACa 111° or 8.68° 11 a Vv2cosf0=-1,
3sin® — 7sin0+4 =0 Area of circle = xr? - BAC = 8.68° {since BAC is acute} - cosf = _715
. (3sind — 4)(sinf® — 1) = 0 =7 x 12° ) . §— _bxm
sinff=1 {—1<gsinf < 1} = 1447 cm? g a A 5111829 = % {sine rule} 4
=% So, shaded area = 144w — 172.8 2sinfcosf  siné
A7 280 em® 5cm /22 8 - 75 b V2cosf £ 1,
37 a cos 26 + 2v2cosf — 2 4 1
4 cosf = ¢ soocosf < —
=(2cos" 0 — 1) + 2v2cosf — 2 3 a Area = 1absing R 0 c Y
=2cos’f — 1 +2v2cos8 — 2 =1x4x4dxsing 8cm -5 ¥ 1 T y=cost
=2cos°8 +2v2cosf@ — 3 as required - 4 =8sind b ABC=r-—30 Area of triangle _2,”.\ — /\ P /2‘9'1' .0
. - —— & t 7/ —
b cos20 + 2v/2cosf —2 = 0 sinf?:% =n-—-3cos_1(§) m% % 5 x 8 xsin(1.211) B \]\_/[/ — -
¥ = 2 ¥Y=—-75
2cos’ 0 4+ 2v2c086 — 3 = 0 S8 = %’5 {since & is obtuse} = 1.211 ~ 18.7 cm ¥
Using the quadratic formula, b Using the cosine rule 5
’ T 3 T
_ 9 a sinz=0785 0,785 S8 o FLOLT
cosf = 2\/§:k\/(2\£§)2—4><2x(—3) .7L'2=42+42—2X4><4>(cos(-561) 51H$N09027 or w—0.0027 /% ¢ !
X 2 =0, .
_ —2v/2 4 /33 :c:\/42+42*2x4x4x008(5%) S TR 0903 or 2,24 12 d:zﬁdmin(%)
4 x~7.73 2
:_gi“Tﬁ a Theperiodzg—::m, so k=12
4 a A sino = 22 . w
= A 42 3z =
AT . _o—1(25 b 2008z 5'51119: b When t =23 and 15, dmax = 12.5
=L or -2 32c¢m 2% em & =sin (32) z _ Sinx o
v2 Ve “ 0 = 2a ®  coszx At this time, sin(——:—) =1
f=~-2, 2 {1<cosf<1 — fein—1 . =2
1 { } P = 2sin %) S tanz =g 125=a+b .. ()
=~ L i ' 72 0.38051 or m+ 0.38051
8 a tan2A = sin A 8 =20 1.793 radians - 0.981 or 03 52 When ¢ =9 and 21, dmin=8.7
sin2A4 o . (27Tt) -
— _ At this time, sin[— ) = -1
cos 24 sin A b Area of segment B ¢ tan3z =09 \ L
2sin A _ ) Since 0=z < 2w, BT =a—-b .. (2
251112 cos A =sinA {double angle formula} = area of sector — area of triangle 0< 32 < 6
cos?A—1 =16~ Lr%sing {where 0 s in radi = Adding (1) and (2), we get 2e = 21.2
2cos A _ 2 2 Where 015 in radians} - 3z 0.733, 0.733 + , o—106 and b=1.9
T AT ! {sin 4 # 0} =3 % 1.793 x 32% — L x 327 x sin(1.793) 0.733 + 2m, 0.733 + 37, nty |
- in{ — ax. value
2cos A = 2052 A 1 ~ 419 em® 0.733 + 4, 0.733 + 57 Check: d =10.6 + 1.gsm( - ) as m t
) == 0.244, 1.29, 2.34, _ h sm(“—) -1
2cos" A —2cosA-1=0 5 a Area=4x54x78xsin125 &~ 17.3 om? 3.39, 4.43, 5.48 106+1.9 =125 when 6




rf

13

14

b time =

—6-=%+027T
t
. 6=%+2C
S t=34+12¢ -
¢ For the depth of water to be 10 m,

27t
10 = 10.6 + 1.9sin | 7%
0.6 1 95111(12)

t Rz 6.6136, 11.386, 18.614, 23.386

So, the first time after 9 pm that the depth of water is
10 m, is at 23.386 hours after midnight, or 11:23 pm.

a In AOTP, cosa = % =03
@ = cos™1(0.3)
a 72 72.542°

o 73 72.5°

b Area of AQOTP = -é- % 9 x 30 x §in 72.542°

/2 128.78 cm?

3%:0) x 7 x 9
~ 72.542
360
A 51.28 em®
area of shaded region == 128.78 — 51.28

~ 77.5 om?

Area of sector OTM = (

X X 81

AB = 400 x 2 = 300 km
BC = 400 x 11 =600 km

Using the cosine rule,
z® = 300% + 600% — 2 x 300 x 600 cos 135°
z = /3002 + 6002 — 6002 x cos 135°
z == 839.38
the distance is about 839 km,

distance _ 839.38
speed = 400

~ 2.098
72 2 hours 6 minutes

a We need to solve

I= t,f,"_ll_tl =0, —dr <t<4n
sint =0

t =0, +x, 27, &3, 47 milliseconds
There is zero electrical impulse when
t =0, £x, 27, £37, 47 milliseconds.

b Consider the graphs of y = >

16 a
b
17
a

241

Using technology, the t-coordinates of the points of
intersection are about 0.342 and 1.526.

sint
R
are t~0.342 and t = 1.526

the solutions of

The two solutions in b represent the times at which the
electrical impulse is 0.3 units. Between these times, the
electrical impulse reaches its maximum.

tan8 = 2cos 8
sin = 2cos @
cosf
sinf = 2cos® § {as 0< @<, cos@#0}
sin = 2(1 — sin® §)
sin@ = 2 — 2sin” 0
2sin?f+sinf—2=10
- —1+ /12 -4%x2(-2) 117
smy= 7% 2 -4
But —1<sin@ <1,
50 sing — _1+T VIT  0.7808
& == 0.896 or 2.25
#=~086 {as 0<bd<3Z}
Jcm
i At 0 seconds, the valve is at its lowest position,

closest to the road, so the height of the valve above
the road is 5 cm.
il The wheel rotates at a constant speed of 4 revolutions
per second. :
after 1—15 second, the wheel has rotated

1 _1 :
13 X 4 = 3 revolution,

.'. the valve will have moved through an angle of 5"—;—
So, the valve will
be at a height of
1% times the radius
of the wheel, plus
5cm.

(4.9

232

the height of the valve above the road
=15x35+5
= 57.5 cm




