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Check Your UnderstandmL 3@&(\ oy (oe \

Practise
1. Determine the non-permissible values of x, in radians, for each expression. ¢
sin x p) Cosx x
a) Tos x ) tan x
) _cotx ' ) tanx I d-d >
1+sinx cos x—1 n parts ¢) and d), explain

whether it is possible to
write a single restriction.

2. Simplify each expression to one of the three primary tngonometnc functions, sin x, cos x,
or tan x.

b) sec® x cos x

a) cot xsinx TC %

cot x tanh x
©) ~Gscx

3. Simplify. Then, rewrite each expression as one of the three reciprocal trigonometric
functions, csc x, sec x, or cot x.

CSC X
a) Secx- b) csc x tan x sec x cos x

sin x
c ———
) 1-cos’x




ose x = cos x is true for x = 60° and for x = %

4. a) Verify that the equation famx + cotx

b) What are the non-permissible values of the

What determines if a value is permissible

when it is In the denominator? -

equation in the domain 0° = x < 360°,

1 1

. Consider the equation tan x + g = cosxsinx

a) What are the non-permissible values, in radians, for this equation?

Cotx+ 1an X 4 one of the three reciprocal trigonometric ratios. What are the

. Simplify ——5gc %

non-permissible values of the original expression in the domain 0 < x < 2n?

10. Simplify (cos x — sin x)*— (sin x — cos x)?.




derstandmi %eC/\'\oW 6 2

.Wnte each express1on asa smgle trigonometric functlon
p ) cos §7° cos 22° + sin 87° sin 22° b) sin 72° cos 46° — cos 72° sin 46°

tan 28° + tan 33°
c) 1- tan 28° tan 33° d) 6sin<5 0 COS 71 10

m
2tan3

™

1-2sin? 3 0 ——%
¢) sin* 3 )l—tan2§

2. Simplify. Then, give an exact value for each expression.

a)2sm4cos4 b)cos3ooslz+sm3sm12

tan 80° + tan 40° : ' ST
) 1 —tan 80° tan 40° d) 2 cos 2 1




3. Write each as a single trigonometric function.

a) sin 80° cos 40° — cos 80° sin 40° b) cos — cos T 12 —sin 2;7 sin %
2w
, 9 tan 3 tan 12
2w
1+ tan 3 tan % 12
4. Simplify each expression to a single pnmary tngonometnc functlon
cos2x—1 20
a) TV b) 1-2sin 7
) %sin%cos%' - dy 8sin?20-4
Ssin S cos 3 =2 ) 8sin?20-4=—4(l-____ )
= Jsin 2( ) =4
5. Consider the expression 1-cos 2x ) g

sinx - -
a) State the permissible values, :

b) Simplify the expression to one of the three primary.trigonometric ratios.




A

~

6. Determine the exact value of each trigonometric expression.

2)‘sin 105° b) cos 165°
yxi d) csc X
¢) tan-yy 2
Apply

7. Simplify sin (x + y) + sin (x = ).

A

8. Anglefisin quadrant Il and tan 8 = % Detgrmine an exact value for each of the

following.
a) sin 20 b) cos 26 ¢) tan 20

9, Angle x is in quadrant II, angle y is in quadrant IT1, cos x = —%, and tany = % Determine

the value of each of the following.
a) sin (x +¥) b) cos (x—y) ¢) tan (x —y)




10. Simplify each expression to the equivalent expression shown.

in2x . : _ .
2) T-cos 2 0L ¥ . b sin(x+y)sin (x=y); sin? x —sin?

11. Simplify each of the following.

a) cos (3—471 + x) + sin (%T’" + x) b) cos (%—x) sec%—sin (%-—x) csc%

Check Your Understanding

Practise - _ . : )
1. Factor and simplify each rational trigonométric expression.
) cos x — sin? x cos x b) cos?x~3 cos x— 10
cos? x 8+4cosx

. 9 3secx + 6secxsin x
; 4sin?2x—~1




2 ‘Use factoring to help to prove each 1dent1ty for all permissible values of x.

sin x + sin? x -

a) Cosx +sinxcosx . ARX :
' cos? x —sin? x

b) l-tanx =

cos? x + sin x cos x

0 3cos’x + Scosx— 2__cosx+2

9cos?x~-1 T 3cosx+1

3. Use a common denominator to express the rational expressions as a single term.

a)

©

cos 1 1
smx+se°x )1 -cosx 1+cosx

Cos x +sinx
1+sinx ' COSX




4. Prove each identity.
1-sin’x _ sin2x ) cscx—1
a) “CosX ~ 2sinx csc? x

= cos? x

Left Side = S£X=1
CSC X

Right Side =

¢) (cosx—sinx)*=1-sin2x

5. Match each expression on the left with an equivalent expression on the right. Justify
your answer.

a) sin x cot x A sin? x + cos? x + tan’x
b) 1-2sin’x B 1+ 2sinxcosx
¢) (sin x + cos x)* ' " Ccosx

d) sec’x D 2cos?x—1




7. Prove each identity.

2(cos x sin 2x — sin x cos 2x) b) sec x = 2csc2xtan x
a) secx = Sin 2x : secx
c) tan 2x — sin 2x = 2 tan 2x sin? x a) l+tanx _ 1—tanx

l1+cotx cotx—1




Check Your Understanding Sec,{q o (o- Y

Pfactise

1. Solve each equation algebraically over the domain 0° < x < 360°,
a) 2sinx =3 b)) 2cosx-1=0

c) tanx-1=0 d cotx+1=0

2. Solve each equation algebraically over the domain 0 < x <2,
- a) 4sinx—-1=0 b) 4cos’x =3

) tan?x-3 =0 . © d) 3estx—4 =0

3. Solve each equation algebraically over the domain 0 < x < 2.

2) siiiz'"x—%i.ﬁ36=0' ) b) cos?x +cosx =0

¢) tan x + tan’x =0 d) cos?’x+2cosx=0




4. Solve each equation algebraically over the domain 0 < x < 2.

a) sin2x-1 = cos 2x b) V2 sin? x = tan x cos x

€) cos2x = cos?x

d) cos2x = 2sin*x e) sin2xtanx =1 _

5. Rewrite each eqﬁaﬁon in terms of sine or cosine only. Then, solve algebraically for 0 < x,'_< 2,

a) sin?x—coszx=% ' . b) 2sin? x-3 cos 2x = 3

¢) 3cos2x+cosx+1=0 d) 3 +sinx=>5cos2x




Apply

6. Solve each equation algebraically over the domain 0 < x < 2.

a) 8sin?x—6sinx+1=0

b) cosx + 1 =2sin’x

c) 2cos?x—3cosx+1=0

d) sin?x +2sinx—-3=0

e) 2tan’*x=3tanx—1

f) sinx =-—cos2x




8. Solve each equation algebraically over the domain 0 < x < 2.

a) csc2x—cscx~2=0

b) 2sec?x +secx—1=0

¢) 3cs?x—5cscx—2=0

d) sec?x +5secx+6=0

10. Solve sin x cos 2x + sin x = 0 algebraically over the domain of real numbers. Give your

-ahswer(s) in radians.

11. Solve the equation sin 2x = —V2 cos x algebraically. Give the general solution expressed in

radians.




Chapter 6 Review

- 6.1 Reciprocal, Quotient, and Pythagorean ldenfities, pages 188-196

1. Determine the non-permissible values of x, in radians, for each expression.

sec X b) Ccos X
) sin x CSCx
sec x

) 1+ cos?x

-~

2. Simplify each expression to one of the three primary trigonometric functions: sin x, cos x,

or tan x. .
a) COS X CSC X b) cot xtan x
secxcotx CsC X

3. Simplify. Then, rewrite each expression as one of the three reciprocal trigonometric
functions: csc x, sec x, or cot x.
a) cotxsecx  b) a £Os X

~sin x)(1 + sin x)

4. a) Verifythattheequation(secx+ta.nx)cosx—1=sinxistrueforx=30°andforx=1;-.

"b) What are the non-permissible values of the equation in part a) in the domain 0° < x < 360°?




’ .
,' 6.2 Sum, Difference, and Double-Angle Identities, pages 197-204

* 5, Write each expression as a single trigonometric ratio. Then give an exact value for the
expression.

a) cos? 15°—sin? 15° b) sin 35° cos 100° + cos 35° sin 100°
¢) 1—-2sin275°

6. Determine the exact value of each trigonometric expression

a) sin (—73) | b) cos {5
¢) cos 105° 3 d) sin 23T

12

7. Angle§isin quadrant ITand sin g = —7— . Determine an exact value for each of the following.
a) sin 20 b) cos 20

¢) tan 20




6.3 Proving Identities, pages 205-214

) .’ sin -

8. Provesin (r—x)—tan(w + x) = X Rr— ) ((:c(:):sxx )

10. Prove each identity. .

‘ a) cos x tan? x = sin x tan x b) sin 2x = tan x + tan x cos 2x

6.4 Solving Trigonometric Equations Using identities, pages 215-223
11. Rewrite each equation in terms of sine or cosine. Tl:.len, solve algebraically for 0 < x < 2. -
a) 2cos’?x—sinx =-1 b) sin?x =2cos x—2 )

¢) cosx+cos2x=0 -




12, Solve each equation algebraically over the domain 0 < x < 2r.
a) 2cos’x +3cosx+1=0 b) sin?x+3sinx+2=0

c) sinfx+Ssinx+6=0 d) cos?x+3cosx+2=0

13. Solve the equation 2 cos? x =1-sinx algebraically. Give the general solution expressed .-
in radians.




Chapter 6

6.1 Reciprocal, Quotient, and
Pythagorean Identities,
pages 188-196

1. a) x #’%_+ wn, wheren € I

b) x-#-qzln,wherenEI
¢} x # onand x #-37“ + 2mn, wheren €1

d xsﬁizr-+'rmandx¢2'zm,whereneil

2. a) cosx b) tan x

b) secx

c) sinx

3. a) cotx c) cscx

4. a) When substituted, both values satisfy the equation.
b) x # 0°, 90°, 180°, and 270°

5 a x #‘%n, wheren €1

b) The graph of both functions, f(x) = tan x + ﬁ :

and :g(x) = Cosxsa % look the same, so this

| may be an identity.
¢€) The equation is verified for x = _z_r

cscx,x # 0, %, 3%

I 8. 3w, 3x

10. 0

6.2 Sum, Difference, and Double-Angle
Identities, pages 197-204

1. a) cos65° b) sin 26° ) tangl°
T
d) SSin% e) cos% f) tan5"

2. aysiny=1 b) cosy =5

¢) tan120°= -3
a) sin 40° b) cos3—r-
4. 'a) tanx b) cos% c) %sine d) ~4cos40 -,

d) cosw=-1

c')- ta.n%

4.
2) x#¥mm,neEl g
b) l-cos2x '
sin x ¥
_1-(1-2sin’x) |
- sin'x H
P . 2sin?x l\
; T osimx ||l
' =2sinx : l.
| p %_ '%
! ) +0 6 -2 1-3 4
: 4 b)) =7 © 1+¥3 9 6 +2 :
'; 7. 2sinxcosy : :
336 527 336
8. ) 25 b) &3 © 57
6 33 36
9. ) -1 b -5 933

. 8in2x _ 2sinxcosx
: 10. 2) l-cos2x ~ 1T-(1—-2sin?x)
: _ 2sinxcosx

. T 2sin’x

i - Cos x '

i sin x

: = cot x

b) sin (x + y) sin (x—y)

= (sin x cos y + cos x sin y)(sin x cos y —cos x sin y)
= si:nzxcoszjz—sinxcosycosxsiny

+ cos x sin y sin x cos y ~cos? x sin? y
sin? x cos? y — cos? x sin? y '

= sin? x(1 - sin? y) - (1 ~ sin? x) sin? y

= sin? x — sin? x sin® y — sin? y + sin? x sin? y

= sin® x~sin? y

11, 8) ~2sinx b) 2sinx

' 6.3 Proving Identities, pages 205-214
: cosx—~5 3secx

) 9 Tsnx-1
'2. sinx+sin?x _ sinx(1 + sin x)

- 3) cosx+sinxcosx (I +sinx)cosx

: L a) cosx b)

) _ Sinx
. : =Cosx
=tanx
b) g .
cos?x—sin?x _ _ (Cos x—sin x)(cos x + sin x)
cos?x +sinxcosx cos x(cos x + sin x)

_ COs x—sinx
=" cosx

_ 1_sin;t:
=1l-—Cosx

=]—-tanx
€)

i 3cos?x+S5cosx—2 _

(3cosx—1)(cos x + 2)
| 9cos’x-1

T (Beosx—1)(3 cos x-+ 1)
_cosx+2 ’
! : Jcosx+ 1
cos? x + sin x
3. 9 sin x cos x

b) 2cotxcscx  ¢) secx

a) Left Side = 1580 x

cos x b) Left Side = esc?x—1
cos*x csc’ x
=Tcosx ~gosclx 1
= cos x csc?x csclx
. = 1-sin’x
I sin 2
Right Side = Tsnx si.uJ;c = cos? x
—2sinxcosx = Right Side
2sinx  .¢) Left Side = (cos x —sin x)?

=cosx :

= cos? x~2 cos x sin x + sin? x
= cos? x + sin? x -2 cos x sin x
=1-2cosxsinx
=1-sin2x

= Right Side

Left Side = Right Side




. __COSX . cos X
a) C;cotx= sinx’sosmx(sinx

b) D; Both are forms of the double-angle identity
for cos.

¢) B; The quadratic expands to
sin? x + cos? x + 2 sin x cos x. Applying the
Pythagorean identity, 1 + 2 sin x cos x.

)=COSX

d) A;
sin?x + cos?x + tan? x = 1 + tan’ x
_cos?x , sin’x
T cos?x @ costx
_ 1
~ costx
o =sec’x
7. @ ' _
. )_ 2(cos x sin 2x — sin x cos 2x)
Right Side = —
2(cos x(2 sin x cos x) —sin x(2 cos? x - 1))
= 2sinxcosx
_ 2cos® xsin x—2sin xcos’x + sin x
- sin x cos x
_ __sinx
~ sinxcosx
R
= Tosx
=secx
= Left Side
2csc2xtan x

b) Right Side = 2#C2%

-2l (S ) oe

eof— 1
_Z(ZSinxcosx

__1
cos x

=secx
= Left Side

Jsinx

¢) Left Side = tan 2x—sin 2x
= zgézz‘xx—sin 2x

: _ sin 2x—cos 2x sin 2x
N cos 2x

_ sin 2x(1 — cos 2x)

' cos 2x

i _ sin2x

= Cos 25 (1 — 08 2x)
= tan 2x(2 sin? x)

= 2tam 2x sin? x

= Right Side

l- _l+tanx
d) Left Slde--——1 oot x

sin
1+c—0'
1+ &

sin x
cos x + sin x

COS X

T sinx+cosx
sin x
=cosx+sinx( sin x )
cos x cosx + sin x
_ Sinx
=tcosx
=tanx

: .y l-tanx
Right Side = cotx—1

fsefe>

1_si.l:uc
- COS X
! COSX_ "
sin x
COs X —sin x
: COos X
X = -—
; cos x—sin x
sin x )
=cosx—sinx'( sin x )
cos x sin x—cos x
_ sinx
=cosx

=tan x

L Left Side = Right Side

6.4 Solving Trigonometric Equations
Using Identities, pages 215-223

. L.a) 60°120° b) 60°, 300°

; ¢) 45°,225° d) 135°,315°

" T 5% Im 1w @ Su Iw lw
. 2. n 6 6°6° € b) 6°6°6° 6
; @ 2w 4m 5w o 2w 4w S
c)3’ »"33°3 d)393:3:3'
S 3 0w DY E
9o o3¥F

o @ 5T 3w m 37
4. a) 42429 b) 0,4,4,'rr
5a T 11
) O DSe 86
= 3w 5w Im
i €) 4 4°4° 2
i @ 2w 4w Sw @ 2w 4w Sw
x 53)3, >33 3 b)3;3:3)3
9 230,398, 5,3 &) 041,273, 7F Lz

|6 0025289, 1) La 3%

L 9oL L

j T 5T o Im 1w

i ¢ 046,36L %5 0 T,




o 57 37
8. a)ET p) b)'!r
o 5w 2w 4
C)E'T o d 1091, 437?"‘? R

10. x = 2n, Wheren el
11. The general solution is x = 7 + X = ST + 2mn,
and x = ZAT + 2mn, wheren €1, ~

Chapter 6 Review, pages 224-227 ' S 8) Left Side < .\
= co,
1. a) x#zn,wherenEI - sxstan
: = in2
b) x # mn, wheren €1 : 08 X st ;
Q) x#75+mm,wheren €1 : : =.§igs;§
2. a) cosx b) s_inx _ =sinx3inx
. a) cscx b) secx : =Sinxf::;
, 4, a) When substituted, both values satisfy the = Right Sid
equation. . b) Rights; e L
t Side =
b) x # 90° 270° € =tanx + tax x cos 2
- 5 3O°=.‘J_3_ : : . —tanx(1+c°sh)
. ) Cos 3 : = tan x(] +(200s2x-1))
b) sin 135° = g : " . =tan x(z cos? x)
¢) cos 150° = _3/2_§ ' ’ = 23035 cos? x
Z+€ py B ‘ t =Zoinrcosx
6 a7 . 4 : ': . = sin 2%
) '\(_f:ﬁ d M ::' ’I » . = Left Side
7w a3 "y s j a3 b) 0
- 8 765 ) 65 ' L g m,Sn
o 336 -_ ) 3T
527 . _: 1z 2o 4 b 3z
8. Left Side = sin(m — x) — tan(w + x) ; 9 X 2
= sin 7r cos x — sin x cos 7 — {a-l-lt:n-l-wtguxx : : no sohution Q)
. /13, The gen, T
=sinx—tan x : -’. lgl'"_eral SOlutlon I8 x = ? + 2,""
) ) sin x(cos x—1) ' P =T t2mx= 3 5+ 2mn, wheren €.
Right Side = —cgg% P 34
; °3¢ can be combined as x = T ... 27
_sinxcosx—sinx _ ; Where n € 1 2tgmn, -

COosS X §

_Sinxcosx_sinx
=T cosx ~cosx

i =sin x~tan x
Left Side = Right Side

FY ool



