SADLER MATHEMATICS METHODS
UNIT 1

WORKED SOLUTIONS

Chapter 8 Trigonometric functions

Exercise 8A

Question 1

4

Question 2

3

Question 3

6

Question 4

5

Question 5

4

Question 6

4
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Question 7

3,6

Question 8

3,2

Question 9

4,5

Question 10

2,3

Question 11

3,25

Question 12

1,4
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Exercise 8B

Question 1
a 1

b 2

c 4

d 3

e 2

f 3

g 5

h 3
Question 2
a 360°
b 180°
C 360°
d 180°
e 720°
f 120°
g 90°

h 1080°
[ 180°
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Question 3

a 21
b T
C 2n
d T
2
e T
3
¢
3
g 4m
h T
[ 0.5
Question 4

a Max at (E, 1). Min at (3—n, -1).
2 2
T . 3n
b Max at (=, 3). Min at (—, 1).
2 2
3n . o
C Max at (—, 1). Min at (=, —1).
2 2
d Max at (%, 4) and at (%“, 4). Min at (%", 2) and at (%”, 2).

e Max at (%,4).Min at (%,2).
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Question 5
a 3sin x has a max value of 3 when x =90°.

b x—-30=90 .. x=120
2sin(x —30) has a max value of 2 when x =120°.

C
Xx+30=90 .. x=60
2sin(x +30) has a max value of 2 when x = 60°.
d —3sin x has a max value of 3 when x = 270°.
Question 6
a 3, r
4
b 53T
2
c 2’ &
6
d 3, X
6
Question 7

a Amplitude =2 .. a=2
b Amplitude=3 .. a=3
Cc Amplitude = 3 but wave is rejected .. a=-3

d Amplitude ~ 1.3 but wave is rejected .. a~-1.3
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Question 8

a Amplitudeis3 .. a=3

b Amplitude is 2 but wave is rejected .. a=-2
Question 9
a Periodism, tan45°=2 .. a=2
b Period is 180°, but curve is rejected.
tan45=-1
sa=-1
Question 10

a Amplitude=2 ... a=2
3 complete curvesin2n — b=3
y = 2sin 3x

b Wave is rejected a < 0
Amplitudeis3 .. a=-3
In 2w, 2 complete curves .. b=2
y =-3sin 2x

c Amplitudeis2 .. a=2
In 360°, 6 complete curves .. b=6
y =2sin6x

d Amplitudeis3 .. a=3

Periodis3 — Z—bn

2
3

~.b

. 2%
=3sIn—X
y 3
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Question 11

a Amplitude=1 .. a=1(maxatx=0,a>0)
Period=7n — Z—bTE:n
~b=2
y = C0S2X
b Amplitude = 3
Minimum value whenx=0 .. a=-3
Period : 3 curves in 2x,b =3
..y =-3c0s3x
C Amplitude is 3 but minimum value when x=0 ...
Period : 2 curves in 2t,b =2
..y =-3C0s3X
d Amplitude =2 (max at x =0, a > 0)
Period =4 — Z—bn:4
~b=Ll
2
y= 2c0s = x
Question 12
a Amplitude=2 .. a=2
Solid curve is 30° to the right.
~b=30
Period is 360°, so next value of b =30+ 360
=390°
b y = -2sin(x—210)
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Question 13 BT\
Period: 2™ = 2 o TR
T | | |
HEUHRHIE
Amplitude: 3 o4 B O
-3 \/ I' I'
Question 14 y
6
4
Period: 2n =4 2
2 . '
__,_1:,'::|.if.$:¥x
Amplitude: 5 a1\ '
£

Question 15

2 tan ¥

--------- y=12
2 an (x + 45%)

_________ y=3sin2x

y=3sin [2r- Z)]
- t
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Exercise 8C

Question 1

tan 190° is in the 3rd quadrant and is positive

Question 2

cos 310° is in the 4th quadrant and is positive

Question 3

tan (=190°) is in the 2nd quadrant and is negative

Question 4

sin (-170°) is in the 3rd quadrant and is negative

Question 5

sin 555° =sin 195° is in the 3rd quadrant and is negative

Question 6

cos 190° is in the 3rd quadrant and is negative

Question 7

tan % is in the 1st quadrant and is positive
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Question 8

sin 4?75 is in the 2nd quadrant and is positive

Question 9

cos % is in the 1st quadrant and is positive

Question 10

sin (—g) is in the 4th quadrant and is negative

Question 11

oS i—g is in the 2nd quadrant and is negative

Question 12

tan 13%: tan %ﬁ is in the 2nd quadrant and is negative

Question 13

sin 140° is in the 2nd quadrant and makes a 40° angle with the x-axis.
.. sin 40°

Question 14

sin 250° is in the 3rd quadrant and makes a 70° angle below the x-axis.
-.—sin 70°
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Question 15

sin 340° is in the 4th quadrant and makes a 20° angle below the x-axis.
-.—sin 20°

Question 16

sin 460° =sin 100° is in the 2nd quadrant and is 80° above the x-axis.
..sin 80°

Question 17

sin %ﬂ is in the 2nd quadrant and is % above the x-axis.

. T
S.SIn —

Question 18

sin %n is in the 3rd quadrant and is g below the x-axis.

. T

s.—sin —

6
Question 19

sin % is in the 1st quadrant and is g above the x-axis.

. T
s.sin —
5
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Question 20

sin (—%) is in the 4th quadrant and is g below the x-axis.

. T
S.=sin —
5

Question 21

cos 100° is in the 2nd quadrant and is 80° above the negative x-axis.
.. —cos 80°

Question 22

cos 200° is in the 3rd quadrant and is 20° below the negative x-axis.
.. —cos 20°

Question 23

cos 300° is in the 4th quadrant and is 60° below the positive x-axis.
.. €C0s 60°

Question 24

cos (—300°) = cos 60° in the 1st quadrant.

Question 25

cos 4—5n is in the 2nd quadrant and is g above the negative x-axis.

.. —CO0s (g)
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Question 26

cos i—g is in the 2nd quadrant and is % above the negative x-axis.

T
5. —C0S —
10

Question 27

oS % is in the 3rd quadrant and is % below the negative x-axis.

T
5. —C0S —
10

Question 28

oS 2in = cos = and is in the 1st quadrant.
10 10

Question 29

tan 100° is in the 2nd quadrant and is 80° above the x-axis.
.. —tan 80°

Question 30

tan 200° is in the 3rd quadrant and is 20° below the x-axis.
- tan 20°

Question 31

tan (—60°) is in the 4th quadrant and is 60° below the x-axis.
.. —tan 60°
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Question 32

tan (—160°) is in the 3rd quadrant and is 20° below the x-axis.
. tan 20°

Question 33

tan %ﬂ is in the 3rd quadrant and is T below the x-axis.

s tan &
5

Question 34

tan (—%n) is in the 2nd quadrant and is g above the x-axis.

T
co—tan —

Question 35

tan % = tan % is in the 1st quadrant and is g above the x-axis.

T
cotan —

Question 36

21n

tan (—?) =tan (—g) is in the 4th quadrant and is g below the x-axis.

s —tan =
5
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Question 37

sin 300°, in 4th quadrant — negative.
Reference angle = 60°

sin 60° =£
2
..sin 300° = —ﬁ
2
Question 38

tan 210°, in 3rd quadrant — positive.
Reference angle = 30°

tan 210° = i

V3

Question 39

cos 240°, in 3rd quadrant — negative.
Reference angle = 60°

cos 240° = 1
2

Question 40

cos 270°=0

Question 41

sin 180°=0

Question 42

Ne

cos 390° =cos 30°=—
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Question 43

sin (=135°), in 3rd quadrant — negative.
Reference angle = 45°
sin (~135°) = ———

V2

Question 44

cos (—135°), in 3rd quadrant — negative.
Reference angle = 45°
cos (—135°) = _ L

J2

Question 45

sin %n in 3rd quadrant — negative.

Reference angle = %
. In 1
sin —=—=
6 2

Question 46

cos %n in 3rd quadrant — negative.

Reference angle = %
CcoS 7_7'[ = _ﬁ
6 2
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Question 47

tan %ﬂ in 3rd quadrant — positive.

Reference angle = %
w1
tan —=—
6 3
Question 48

sin %n in 4th quadrant — negative.

Reference angle = %
sin m__ 1
V2
Question 49

oS (—%n), in 1st quadrant — positive.

Reference angle = %
n 1
cos (——)=—
=75
Question 50

tan 6r=tan 2x =0

Question 51

.5t . ®m
sSin —=sin —=1
2 2
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Question 52

oS (—7?75) = CO0S (—E), in 4th quadrant — positive.

Reference angle = %
T, 1

cos (——) ==

( 3 ) 2
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Exercise 8D

Question 1

1
COSX =—
2

X =60°, 300°

Question 2

. 1
SINX=——
2

X =210°, 330°

Question 3

tanx =1
X =45°, 225°

Question 4

. 1
SINX=——=

N

X =225°, 315°

Question 5

. 1
SINX =—=

Reference angle = 60°

Reference angle = 30°
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Question 6

Question 7

tanx=-1

Question 8

tanx:\/§

n 4n
X==, —
3 3

Question 9

V3

COSX =——
2

x =-30°, 30°

Question 10

sinx=-1
x=-90°

Question 11

1
tanx=-—

3

x =-30°, 150°

Reference angle =
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Question 12

sinx=0
x =-180°, 0°, 180°

Question 13

Ne

SinXx=—
2

2n

T
X=—, —
3 3

Question 14

1
COSX=——

Question 15

sinx=

5n

X=—,—
6

ola vk

Question 16

cosx=0
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Question 17

tanx =15
X=m+0.98

Question 18

11+ 25cosx =0
25cosx=-11

COSX = i =-0.44
25

x=-116.1°116.1°

Question 19

tan 2x:i

V3
2x =30°,210°
x =15°,105°

Question 20

Ne

COS4xX =—
2

T 11z 13n 23n
6 6 6 6
n 1llr 13n 23w

4x

X__1 ) )
24 24 24 24

Question 21

sin3x:1

3x =-210°, 30°, 150°
x =-70°,10°, 50°

0<x<180°

0<2x<360°

0<4x<4n

Reference angle =

—90° < x<90°
—270°<3x<270°
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Question 22

2\/§sin2x:3
sm2x:i
23
3
2
n 2n Int 8w
2X:_1_|_1_
3 3 3 3
x=I T Im 4n
6'3 6 3
Question 23

20053x+\@:0

Ve

COS3X =———

3X

-_EE ZE_l7n 197 297 31n

66 6 6 6

X__5n ZE 17 197 297 31n

i)

~18'18' 18 ' 18 ' 18

Question 24

(sinx+1)(2sinx-1)=0

sinx=-1 or 2sinx=1
_3n
2

X sinx =

X=

ola N-

0<x<2xn

0<2x<4n

Reference angle = %

0<x<2x

0<3x<6mn

Reference angle = %

Reference angle = %
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Question 25

] 1
sinx==

. 1
SInNX=+—
V2

X =45°,135°, 225°, 315°

Question 26
4c0s*x—-3=0

cos’ x =

Nlw

Question 27

(sinx)(2cosx-1)=0

0°< x<360°

Reference angle = 45°

—T<X<TW

Reference angle =

sinx=0 or 2cosx—-1=0

X =-180°, 0°,180°

1
COSX =—

X =—-60°, 60°

- X =-180°, -60°, 0°, 60°,180°

T
6

Reference angle = 60°
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Question 28

2c0s’Xx+cosx—1=0

(2cosx—1)(cosx+1)=0

2cosx—-1=0 or

—% is out of domain but —£+2n:

12 12

cosx+1=0
cosx=-1
X=—7, T

Reference angle =

12

—T<X<TW

T
3

0<x<2x

T T _In
—<Xt—<—

3 3 3

Reference angle =
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Exercise 8E

Question 1

sinx = -180° < x <£180°

N|lEF

X =14.5°,165.5°

Question 2

Question 3

sin X =sin? x +cos® x
sinx=1
T

SX=—=
2

Question 4

(2sinx—-1)cosx=0
2sinx-1=0 or cosx=0

. 1
SINX=—
2
T 5n n 3n
X=—,— X=—,—
6’ 6 2" 2
x=T T 5t 3n
6'2 6 2
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Question 5

sinx+2sin’x=0
sinx(1+2sinx)=0

sinx=0 or 1+2sinx=0
X =0°, 180°, 360° sinx = —%
X =210°, 330°

x =0°,180°, 210°, 330°, 360°

Question 6
(2cos x +1)(5sin x—1) 0°<x<360°
2cosx+1=0 or 5sinx—-1=0
1 . 1
COSX=—= sinx==

x =120°, 240° x =11.5°168.5°
x =11.5° 120°, 168.5°, 240°

Question 7

8sin®x+4cos’x=7
4sin® x +4sin*x+4cos*x—7=0
4sin® x +4(sin® x+¢c0s*x)—7=0
4sin®x+4-7=0

4sin’x-3=0
4sin’x =3
sinzx:g
4
sinx:iﬁ
2
(T 2t 4x 5
3'3'3"'3
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Question 8

tan? x+tanx =2
tan’x+tanx—2=0
(tanx+2)(tanx-1) =0

tanx+2=0 or tanx-1=0
tanx =-2 tanx =1
X =-63.4°116.6° X =-135°, 45°

X =-135° -63.4°, 45°,116.6°

Question 9

5—4cos X = 4sin’ X
4sin®*x+4cosx-5=0
4(1—cos’ X) +4cosx—5=0
4-4c0s” X+4c0sx—5=0
—4¢0s” X+4c0sx—1=0
—1(4cos’ x—4cosx+1) =0
4008’ x—4c0sXx+1=0
(2cosx—1)? =0

2cosx—-1=0
1
COSX =—

X =—60°, 60°
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Question 10
3=2co0s? x+3sin x

3=2(1-sin*x)+3sin x

3=2-2sin’x+3sinx
Reference Angle: %

2sin*x—3sinx+1=0
(2sinx=1)(sinx—-1) =0
2sinx-1=0 or sinx-1=0

sinx=1

T 5w
P P T X:_a_
6 6 2 2

6 2 6 6 2 6
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Exercise 8F

Question 1

Sin 2Xc0Ss X 4+ c0s 2Xsin X
=sin(2x+X)
=5sin3x

Question 2

€0S3XCOS X +Sin3xsin X
=Cc0S (3x—X)
= C0S2X

Question 3

sin5xcos X —cos5xsin X
=sin (5x—X)
=sin4x

Question 4

COS7XCOS X —Sin7xsin X
=C0S (7X+X)
= C0S8X
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Question 5

€0s15° = cos (45°—-30°)
= €05 45°¢c0s30° +sin 45°sin 30°
1 3 1.1
=$X7+$XE
_ (B4 V2

@2 2
:\/5(\/5+1)
4

Question 6

tan15° = tan (45°-30°)
_ tan45°-tan30°
~ 1+tan45°xtan30°
=1—%+(1+1x%)
_\3-1 4341
BB
_(3-1) (f3-1
S (3+1) (3-1)
_3—2\/§+1
341

4-23
2
=2-3
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Question 7

sin 75° =sin (45°+ 30°)
=sin 45°c0s30° + cos 45°sin 30°
1 3.1 1
_$X7+$xE
31
"2 202
_\/§+1 V2

"2 2

_\/E(\/§+1)
4

Question 8

€0s 75° = cos (45° + 30°)
c0s45°c0s30° —sin 45°sin 30°

13 11
272 22
_3-1

242
V2(/3-1)
4
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Question 9

tan 75° = tan (45°+ 30°)
tan 45°+tan 30°
" 1—tan45°tan 30°
1 1
ﬁ+(1—1x$)
B+l 31
BB
_(3+1) 3+
- (ﬁ—l)x(\@ﬂ)
3+24/3+1
T 31
41243

2
=2+\/§

=1+

Question 10

2sin (0 + 45°) = 2[sin 6cos45° + cos 0sin 45°]
=2sin0cos45° + 2cosOsin 45°
asin®+bcosO =2sin0cos45° +2cos0sin 45°

a = 2c0s45° b =2sin45°
2x1 \/—
= = 2
V2
_2
J2
2
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Question 11
8cos (O—E) = 8c0s0cos - +8sin Osin =
3 3 3
. T . . T
csin0+dcos0 = 8cosecos§+85m esmg

d cosO =8cosecos% csin® =8sin esin%

d =8cos ™ c=8sinZ
3 3
:8><1 =8x£
2
—4 =43
Question 12

4.c0s(0+30°) =4cos0cos30°—4sinBsin 30°
ecos0 =4cos0cos30° f sin® = —4sin0sin30°

e =4c0s30° f =—4sin30°
43 ENES
2
=23 =2
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Question 13

tan A+tan B
1-tan Atan B

=¥+@+(1—5\@X( V3

—/3
)
_20V3-43
4

tan(A+B) =

1,15
T(1+4)

193 19

4 4
_19V3 4
4 19
=3
tan%:@

tan(§+n):\/§

.'.A+B:4—7T
3
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Question 14

sin A=i cosBzi
sin(A+ B) =sin AcosB +cos Asin B

We need to find cos A and sin B

) 4 13
12
LA T B ]
By Pythagoras, the missing length is 3 By Pythagoras, the missing length is 5
.'.cosA:E .'.sinB:E
5
a

sin(A+ B) =sin AcosB +cos Asin B

_45,31
513 5 13
_ 56
65
cos(A—B) =cos AcosB +sin Asin B
35,41
513 5 13
_ 63
65
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Question 15

sinDzl sinE:E
2
sin(D—E)=sinDcosE —cosDsinE

We need to find cos D and cos E

T

D N

By Pythagoras, the missing length is 24 By Pythagoras, the missing length is 4

.'.cosDzﬁ .'.cosEzi
25
a
sin(D—E)=sinDcosE —cosDsinE
_ 14243
25 5 25 5
__M
125
b
cos(D+E)=cosDcosE —sinDsinE
_244 713
25 5 25 5
_5
125
_3
5
Question 16

. T . T . T
sin (X +—) =sin XxCo0S—+ COS XSin—
2 2 2

=sin Xx0+cosXxx1
= COS X
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Question 17

a sin (X + 271) = Sin XC0S 271t + COS XSin 27
=sin Xxx1+cos xx0
=sinx

b sin (X —2m) =sin Xcos 2wt — CoS XSin 27
=Sin Xx1—cos xx0
=sin x

Question 18

COS (X + 27) = COS X COS 271t —Sin Xsin 271
=C0SXx1—sinxx0
= COS X

Question 19

tanx+tann

l-tanxtann
_ tanx+0

~1-tanxx0
_ tanx

tan(x+m) =

Question 20

tan 0 —tan x
1+tanOtan x
_ O0-tanx

" 1+0tanx

_ —tanx
1
=—tanx

tan(0—x) =

© Cengage Learning Australia Pty Ltd 2018

38



Question 21

13
5

Missing side 12

COSA= —E
13
tan A= —i
12

(Remember for obtuse angles sin > 0, cos < 0, tan < 0)

a

sin(A+ B) =sin AcosB +cos Asin B

_Ej 3
1375

5 4
=—x| —— |+
13 ( 5)

56
65

cos(A—B) =cos AcosB +sin Asin B

tan(A+B) =

(2842

83
65

tan A+tan B

1-tan AtanB

5 3

13 5

5 NN
(RIS

{26

56
33

)
48

J

M

3

4
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Question 22

. Y . T . T
sin X c0S— + COS xsmg =sin (x+€)

. T 1
sin(x+—)=— 0<x<2n
( 6) NG
x4 E_T 3 . lr
6 4 4 6 6 6
T T3t T
X=——— ———
4 6 4 6
_m In
12" 12
Question 23
€0Ss X €0s 20° +sin xsin 20° = cos (x — 20°)
cos(x—20°) = % 0°<x<360°
(x—20°) =60°, 300°
x =80°, 320°
Question 24
sinxcos 70+ cosxsin70=0.5 —180° < x <180°
—110° < x+70° < 250°

sin(x+70)=0.5
x+70=30,150
X =—40°,80°
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Question 25

sin(x+30) = cos x
sin xcos30 +cos xsin30 = cos X

Ne

. 1
——SIN X +—C0S X = COS X
2 2

Ve

—sinx= lcosx
2 2

J3sin x = cos x

\/§tanx:1

tanx:i

V3

x =30°,210°

© Cengage Learning Australia Pty Ltd 2018

41



Miscellaneous exercise eight

Question 1

Amplitude: 5
Period: 2n

Question 2

Amplitude: 7
Period: 27

Question 3

Amplitude: 3
Period: 2n

Question 4
Amplitude: 1

Period: Z—R =7

Question 5
Amplitude: 1

Period: E
3

Question 6
Amplitude: 1

Period: ﬁ =4r
0.5
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Question 7

Amplitude: 3

Period: 2—nzE
4

Question 8

Amplitude: 4

Period:ﬁ
5

Question 9

Amplitude: 2

Period:ﬁzz
T

Question 10

0 LI L dro | Tmo |9
4 3 6 4 3 3 4

sno | Y2 |_¥3 |1 N I I PR
2 2 2 2 2 2 2

cosO _ﬁ —i ﬁ ﬁ —i i ﬁ -1
2 2 2 2 2 2 2

tan® |1 V3 ? 1 V3 V3 1 0
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Question 11

a

y=3x—a m=3
y=x-b m=1
Neither parallel or perpendicular

y=0.5x+c m=0.5
y:0.5x+% m=0.5

Parallel

y:05x+§ m=05

y=-2x+1 m=-2
Perpendicular as gradients multiply to —1

Question 12

a

x* +6.92-10.2°
2x6.9xX
x=-4.29,13.16
x>0..x=13.2

cos50 =

sin50 _sin®
102 6.9
6.9sin50

10.2
0=31.2°

sin® =

Remaining angle 180-50-31.2 =98.8°

x 102

sin98.8  sin50
x=13.2cm
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Question 13

Smallest angle is opposite the smallest side

33% +55% - 277
2x33x55
6=21°

C0oS0 =

Question 14

Using the null factor

a (2,0),(3,0),(-2,0),(-7,0)
b (-3,0),(2,0),(0,0),(4,0)
c (-3,0),(2,0),(3,0)

d (20

e 2x° —3x+2=0
(2x+1)(x—-2)=0
2X+1=0 or x-2=0

1

X=—— X=2
2

X-intercepts (—%, 0), (2,0),(7,0)

f y = (x> —x—30)(4x* —8x —21)
=(x—6)(x+50)(2x +3)(2x—7)

.. X-intercepts are (-5, 0), (—%, 0), (%, 0), (6, 0)
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Question 15

f,1y=KkxXx is linear and passes through the origin
o_A-(4) 1
16 2

:>k:l
2

f, is linear

X+y+k,=0 = y=-x-K,
y-int (0,10), (0,-k,)
=k,=-10

f, is quadratic with turning point at (0,0)

4:k3(1)2 k =4
16=k, (2% °

f, Is a quadratic with a turning point at (0,0)
y= (k4X)2 =4x?
k, =+2

f, is quadratic
y =k x* + kX +k,
k, is the y —intercept =k, =13

ks (x—3)* =5 =k, X" +k,x+13
When x =0,
ok, —~5=13
ok, =18
k =2

2(x—3)*-5
=2(x*-6x+9)-5
=2x*-12x+13
=k, =-12
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f, is reciprocal

Xy = Kg
(=9)x(=2) =kq
ks =10

f, is a cubic with one x-intercept
y =Ky (X +Ky ) +k;,
k,, is the vertical shift = k,, =1

y =ko(x—3)* +1 =k,=-3

0=K,(-1)+1
~1=-1Kk,
k, =1

fg Is a quadratic

y =k, (x+ k13)2 +Kyy

(—ky3,ky,) is the turning point

ki =-3

k,, is the vertical translation =k, =-5

13=k,(0-3)? -5
13=9k, -5

9k, =18
k, =2

f, is another version for the cubic graph
y =K X® + K X2+ KX+ Ko

k=1

ko X® + K X2 +Kox+1 =1(x-3)* +1

=X —9x?+27x+26

kis=-1
kg =—9
k, =27
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f,, 1s asin graph with a mean value of 0
y =Ko Sink, X

The sin curve given is 5sin 2x

Ko SiNkK,oX = 5sin 2x

ko =5

Ky =2

f,, is cosine graph with a horizontal translation and a mean value of 0
y =Ky COS Ky, (X —ky)
k,; = 45°

fl, =Ky, + Ky SINK,6X

k,, is a vertical shift = k,, =5

k,; <0 due to shape of sin curve

As the amplitude is 4, k,; = —4

K, is the number of complete cycles in 2x
=Ky =3

Question 16

a 2X° + X2 = 22X+ 24 = (x—2)(ax® + bx +c)
a=2
c=-12

b (X—2)(2x* +bx —12) = 2x> + bx* —12x — 4x* — 2bx + 24
2X 4+ X2 —22x+24 =2x>+(b—4)x* — (12 + 2b)x + 24

b-4=1
b=5

(x—2)(2x* +5x—12) = (x—2)(2x = 3)(x + 4)
. X-intercepts are (2, 0), (1.5, 0), (-4, 0)
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Question 17

a y = f (x)+5 represents a vertical translation of 5
. max (-1, 26), min(3, —6)

b y = f(x)—5 represents a vertical translation of —5
. max (-1, 16), min(3, —16)

c y =—f (x) represents a reflection in the y-axis
s.max (1, 21), min(-3, —11)

d y =—f (x) represents a reflection about the x-axis
s.max (3,11), min (-1, —21)

e y =31 (x) represents a vertical dilation by a factor of 3
~.max (-1, 63), min (3, —33)

f y = f (2x) represents a horizontal dilation of factor %
.. max (—%, 21), min (1.5, —11)

Question 18

a x-intercept wheny =0
0=(x+1)(x-2)(x-5)
x=-12,5
=(-1,0),(2,0),(5,0)

b y-intercept when x =0
y=(0+1)(0-2)(0-5)
x=10
= (10, 0)

C y=(X+1)(x-2)(x-5)

(d,a) ison the curve
a=(1+1)@2-2)(1-5)
a==8
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y=(x+1)(x-2)(x-5)

(3, b) is on the curve

b=B3+1)(3-2)(3-5)
=-8

y=(Xx+1)(x—2)(x-5)

(4, c) is on the curve

c=@4+1)(4-2)(4-5)
=-10

y=(x=-3)°-4
Turning point (3, 4) and is a minimum

y-intercept when x =0
y=(0-3)°-4

=5
=(0,5)

y=(x-3)"-4
(5,d) is on the curve

Points of intersection x=-0.4, 24,5
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Question 19

10% +10* —16°
2x10x10

6 =1.855 rads

Area of segment

%Xlo2 «(1.855—sin1.855)

Ccos0 =

=44.756
Shaded area

=102 —44.756
=269.4 cm?
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