Practise, Apply, Solve 6.6, page 545

1. (@) 5¢ — 10 = 5(x — 2)

(b) ¥ + 13X + 40 = K+ 8)(x + 5)
(€) 10¢ — 11X — 6 = (X + 2)(X — 3)
(d) x*-81=k-9)x+9)

2. (a) sirf6—sinf=sinO(sin 8- 1)

(b) cof6—2 cosh+ 1 = (cosf— 1)(cosh— 1)
(c) 3 sif6—sinf—2 = (3 simd+ 2)(sinf-1)
(d) 4coé6-1=(2coP-1)(2 coP+ 1)

3. (d
LS =2sin’ 6 RS=1

OLS=RSO 6= 371-[ is a solution to the equation.

(b)
LS = 4co 20 RS=3

=4coé %DHED

=4 co§ggg
_4DID2
H2 H

_ 30
=400

=3

OLS=RSO 6= E is a solution to the equation.

()
LS =2sin’ 6 —sind RS=1

—Zsmz[mD sng"D
-2 ()

=2-1
=1
OLS=RSO 6 :g is a solution to the equation.

4. (a) sinx cosx=0

0 sinx=0 and cos=0
x=0°,180°, 360° x=90°, 270°
O x=0°, 90°, 180°, 270°, 360°
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(b) sinx(cosx—1)=0
O sinx=0
x=0°, 180°, 360°

O x=0°, 180°, 360°
(c) (sinx+ 1)cosx=0
0 sinx+1=0
sinx=-1

x=270°

O x=90°, 270°

and cog—1=0
cos=1
x =0°, 360°
and cos=0
X =90°, 270°

(d) cosx(2 sinx — \@) =0

0 cosx=0
X =90°, 270°

and 2siR—+3=0
2 six = \f@

: 3
sinx= =
2

X =60°, 120°

0 x=60°, 90°, 120°, 270°
(e) (\f‘f sinx — 1)(\55 sinx + ])

0 2 sinx—1=0

and J2 sinx+1=0

. 1 . -
sinx= — sinx= —
N’/E N’/E
X =45° 135° X = 225°, 315°
O x = 45°, 135°, 225°, 315°
(f (sinx—1)(cox+1)=0
O sinx—1=0 and cas+1=0
sinx=1 cosx=-1
X =90° X = 180°
O x =90°, 180°
5. (@) (2 sinx—1)cosx=0
O02sinx—1=0 and cos=0
1 T 3T
sinx= = X=—, —
2 2 2
T 5T
X=—, —
6 6
T 1 51 31
|:| X= P T T T
6 2 6 2
(b) (sinx+1F =0
Sik+1=0
sinx=-1
L 31
2
(©) (Zcosx+\f"§) sinx= 0
2cosx++3=0 and sik=0
COSX = _T@ x=0,T 21
_5m 7m
6 6
Dx:O,s—n,n,7—T[,2n
6 6
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(d) (2cosx- 1)(2 sinx + xw"?%) =0

2cosx—1=0 and 2sikn+ +/3=0
COS(:% sinx = —_@
T 5T 41 5T
X=—, — X= —, —
3 3 3 3
Qx= X A4m 5m
33 3
(e) («Ecosx—l)(«fz cos<+])= 0
J2cosx-1=0 and \J2 cosx+1=0
1 -1
COSX = — COSX = ——
N’/E N’/E
T 7T 3 51
X=—, — X=—, —
4 4 4 4
T T 51 T
DX:_y s Ty T
4 4 4 4
(f (sinx+ 1)(cosx—1)=0
sinx+1=0 and cos—1=0
sinx=-1 cosx=1
X= 3—“ x=0, 2t
2
O x:0,3—n,2n
2
6. (a) sif6=10 sinf=+1
sinf=1 and sif=-1
6=90° 6=270°
O 8=90°, 270°
(b) cod6=10 cosf=+1
cosf=1 and co¥=-1
6=0°, 360° 6=180°
0 6=0°, 180°, 360°
(c) tarf6=10 tanf=+1
tand=1 and tarf=-1
0= 45°, 225° 0=135°, 315°

O 6=45°, 135°, 225°, 315°
(d) 4 coé6=10 cofh= % 0 cos@= i%

cosf= 1 and cosf9= _—1
2 2

6=60°, 300° 6=120°, 240°
0 6=60°, 120°, 240°, 300°

(e) 3taff=10 tarfo= % 0 tanf= =

ol

tanf= = and tang= =

N3 N3
6=30°, 210° 6=150°, 330°
0 6=30°, 150°, 210°, 330°

(f) 2sifo=10 sirfo= % O sinf=

2
N

. 1 . -1
sinf=— and sinB= —
N’/E N’/E
0= 45°, 135° 0=225° 315°
0 6=45°, 135°, 225, 315°

7. (@) 2 sifx—sinx—1 = (2 sik + 1)(sinx— 1)

Part 3: Trigonometric Functions

(b) 2sinx+1=0 and six—-1=0

sinx:_—1 sinx=1
2
7 11m T
X= —, — X= —
6 6 2
T 71t 11Tt
DX:_1_1 -
2 6 6

8. (@) 2 coéx + cosx—1 = (2 cox—1)(cosx + 1)
(b) 2cosx—1=0 and cog+1=0

1
COSX = E cosx=-1

X =60°, 300° x=180°
0 x=60°, 180°, 300°

9. (@ 2 sifx — sinx=0

sinx(2 sinx—1)=0
sinx=0 and 2six—-1=0
x=0°, 180°, 360° sin = %

x = 30°, 150°

0 x=0°, 30°, 150°, 180°, 360°
(b) coéx = cosx
coéx — cosx = 0
cosx(cosx—1)=0

cosx=0 and cox—-1=0
x=90°, 270° cox=1
x =0°, 360°

O x=0°, 90°, 270°, 360°
(c) 2 tafx + tanx—3=0
(2 tanx + 3)(tanx—1) =0

2tanx+3=0 and tax—1=0
tanx = _—23 tanx=1

X =-56.3° X = 45°, 225°
X =124°, 304°

O x=45°, 124°, 225°, 304°
(d) 6 sifx — sinx=1

6 sirfx— sinx—1=0
(8sinx+1)(2sinx—1)=0

3sinx+1=0 and 2sik—1=0
. -1 . 1
sinx= — sinx= =

3 2

x=-19.5°, 200°, 341° x = 30°, 150°
O x=30°, 150°, 200°, 341°

(e) coéx— 6 cosx+5=0
(cosx—1)(cosx—5)=0

cosx—1=0 and cox—-5=0
cosx=1 cosx=5

x=0°, 360° X has no solutions
0 x=0°, 360°

(f) 4 sirfx—3 = — sirx
4 sirfx + sinx—3=0
(4 sinx—3)(sinx+1)=0

4sinx—3=0 and sixk+1=0
. 3 .
sinx= — sinx=-1
4
X =49° 131° X =270°

0 x=49°, 131°, 270°
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10. (a) 2 co6+ cosf—1=0
(2 cos6—-1)(cos8+1)=0

2cosf-1=0 and co§+1=0
cos@z% cosf=-1
6= T_T, z[ =11
3 3
0O 6= T_T, T, 5_T[
3 3

(b) 2sifo=1-sind
2 sirf6+sinf-1=0
(2sinf-1)(sin6+1)=0

2sin6-1=0 and si+1=0
sin@= 1 sin@=-1
2
6= T_T, z[ 9:3_T[
6 6 2
0 6= T_T, @]3_“
6 6 2

(c) cod6=2 + cosd
cof6—cosf—2=0
(cosf+ 1)(cosb—-2) =0

cosf+1=0 and co9-2=0
cosf=-1 cosf=2

6= 6 has no solutions
O6=m

(d) 2sifo+5sin6-3=0
(2 sinf—1)(sin6+3)=0

2sin6-1=0 and sifP+3=0
sin9:1 sin@=-3
2
0= T—T, ﬂ[ 0 has no solutions
6 6
0g=T B
6 6

(e) 3 taf6— 2 tan=1
3taff-2tand—1=0
(3tanf+ 1)(tan6-1) =0

3tan6+1=0 and ta®-1=0
tanez%1 tan6=1
6=-0.32 g= T ST

4 4
6=2.82,5.96

Do=" 282" 596
4 4

(f) 12sif0+sin6-6=0
(3sin6—-2)(4sinB+3)=0

3sin6-2=0 and 4si®+3=0
sin@= Z sin@= _—3
3 4
6=0.73, 2.41 6=-0.85
6=3.99,5.44

0 6=0.73,2.41, 3.99,5.44
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11. (a) cod2x = — cos
cof2x + cos X =0
cos X(cos X+1)=0

cos x=0 and cos®2+1=0
2x=90°, 270° cos@=-1
x=45°, 135° *=180°

X =90°

0 x = 45°, 90°, 135°, 225°, 315°
(b)

. 1 . [X -1
sin=——"=— and sin/——=—
O 2 O 2

g = 45°, 135° = 225° 315°

N | X

x=90°, 270°
0 x=90°, 270°

x

=450°, 630°

12. (a) co$6-sirfo=1
(1 -sifg) —sifo=1
1-2sifo=1
-2sife=0

sinf8=0

0 sin6=0

0 6=0,m 2

(b) sin@—cogh-1=0
sinf— (1 -sik—1=0
sin6—1+sif6—1=0
sif@+sin@-2=0
(sin@+ 2)(sin6-1)=0

sinf+2=0 and sif—-1=0

sin@=-2 sinf=1

0 has no solutions 0=

NS

DQ:T_T
2

(c) 2sin6- codh=2
2sin6—- (1 —sifg) =2
2sinf—1 + siff=2
siff6+ 2 sin6-3=0
(sin@+ 3)(sin6-1)=0

sinf@+3=0 and sif—-1=0

sin@=-3 sinf=1

0 has no solutions 0=

NS

DQ:T_T
2

(d) 13 — 15 sif@+ cosf=0
13-15(1 - co@) +cos6=0
13— 15 + 15 cd9 + cosf = 0
15 cod6+ cosf—2 =0
(3cos6-1)(5coPh+2)=0
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3cosf-1=0 and 5co8+2=0 (c)

cosf= E cosf= _—2
3 5
6=1.23,5.05 6=1.98, 4.30 /
0 6=1.23, 1.98, 4.30, 5.05 \/
13. (a)
= x=1.82, 4.46
(d)

S\

6=0°, 180°, 222°, 318°, 360°

s

6=60°, 104°, 256°, 300°
(c)

L

6=183°, 180°
(d)

[}/\U/\U

6=6° 84°, 186°, 264°

14. (a)
x=1.57,4.71
(b)

A
\__

x=0.52, 2.62

Part 3: Trigonometric Functions

L

x=1.57,3.48,5.94

15. (a) Example: 2 cdx = cosx OR sifx— 4 sinx + 4 =0

(b) No, it not possible to factor all quadratic trigopnometric
equations. Some equations have irrational roots.

(c) The two factors that play a role when determining the
number of solutions of a quadratic trigonometric equation are
period and domain.

16. (a) 3taf2x=1

tarf2x = 1
3
1
tan X = +—
3
tan &=+ and tan2= =
<3 <3
2x=30° X = 150°

x=15° 105°, 195°, 285° x=75° 165°, 255°, 345°
0 x=15°, 75°, 105°, 165°, 195°, 255°, 285°, 345°
2 4 2
(b) (ﬁ sinB) = (\53 - 0039)
2 sirf@=3 — 2J3cosf+ cosl
2(1 - co86) = 3 — 2\/3cos6 + codH
2 —2c0%0=3-2/3cos0+ codh
3 cog0-2y3cosf+1=0

cosf= ﬁ
3

6=0.96

Chapter 6, Review and Practice, page
549

1.
Given Information What Can Law
Be Found Required
two angles and any side side Sine Law
(AAS or ASA)
two sides and the contained side Cosine Law
angle (SAS)
three sides (SSS) angle Cosine Law
two sides and an angle angle Sine Law
opposite one of them (SSA)
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