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Section 1: Transformation and Co-function Identities

1) Given that sin (27”) =~ 0.7818, Use equivalent trigonometric expressions to evaluate the following,
3
a) cos 77

= sin(z - 3—7[)
- 2 14

. (77‘[ 371')
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14 14
= sin(4—ﬂ) = sin(—)
= )=
=~ 0.7818
b) cos 17
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Section 2: Compound Angles

2) Use an appropriate compound angle formula to express as a single trig function, and then determine an exact
value for each.

a) sin Z cos = + cos = sin =
3 6 3 6

= Sln3 = Slnﬂ
- 6 2
=1
b z — sin Zsin 2%
) Ccos 3 cos 12 sin 3 sin 12
= cos(n + Sﬂ)
- 3 12
_ C05(471 + 571')
- 12 12
= COSs o Ccos T
= > =
V2

3) Apply a compound angle formula, and then determine an exact value for each.

a) COS<3_” _ E)

4 6

= cos3—7TcosE+sin3—7TsinE
- 4 6 4 6
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3 6, V2
- 4 4

R

- 4
b sin (5_7[ —_ 2_7[>

) s T3

= sin o cos n cos o7 sin 2
- 4 3 4 3

I
—_
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4) Angle x is in the first quadrant and angle y is in the second quadrant such that cosx = % and siny = 215 Deter-
mine an exact value for...

a) sinx
A
'1 ]
'5
O =
12
. 5
sinx = 3=
b) cosy
A
- 725 :
7
|_| -
24
cosy = — cosf = — %

C) sin(x + )

= sinxcosy + cosxsiny

= (3)(- %)+ (E)(z)
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120 84
~ 35 T35
_ 36

T35

d) sin(x — y)

= sinxcosy — cosxsiny

- (5)(-%)-(E)(z)

B 120 84
- 325 325
204
- 325

e) cos(x +y)

cosxcosy — sinxsiny

- (3)(-3)-(3)(z)

_ 2835
T 325 325
_ .3

T 325

f) cos(x — y)

= cosxcosy + sinxsiny

- (8)(- )+ (3)(z)

- 8.3
T 325 7 325
- 23
T 325
5) Use an appropriate compound angle formula to determine an exact value for each.
1z
a) sin —
) sin B
= sin(g—n + 3—”) = sin(z—ﬂ + E)
B 127 12)° 34
= sinz—”cosz + cosz—nsinz
T3 T4 374
= (D)(2) 4 (-1)(2
T\ 2 2 2)\ 2
B _ i
I I
b) cos 2
) cos 45
25

_ Ve, V2 _ +4/2
T4 4 - 4
Vs

C Z
)tan12
—tan(3—ﬂ+4—ﬂ>—tan(z+z>
- 12 12) 4 3

. T . T

tan 7 + tan 3 3 1+\/§

I3 T
1 - tan%tanZ 1_1(\/3)

1+\/§X1+\/§_ 1+2y3+3
1-43 1443  1-3

_4+_—22\/§=_2_\/§
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6) A 15-m ladder leaning against a wall is in an unsafe position if it makes an angle of less than Z radians with
the wall. Use a compound angle formula to determine an exact expression for the minimum distance that the foot
of the ladder can be placed from the wall so that the ladder is standing safely.

12
15
X
T X
sin 15 = 12
. [4m 3 X . (T e X
in(3-%3)=w-n(5-7)=%
LT T T .7 X
smgcosz—cos§smzzl_5
V3 2 1\ (2 X
2 )\ 2 ‘(5> 2)T 1
VE-A2 _ x
4 15
_156/6-vD)
4

Section 3: Double Angle Formulas

7) Express each of the following as a single trig ratio and then evaluate

T T
a in — =
)ZSln - cos o

= sin [2<£>] = sinE
B 12/1 6
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d) 2tan %

1-tan®Z
= tan [2(%)] = tan 7—;
e
7) Angle x lies in the third quadrant, and tanx = 2_74 .

_ A
24
|_| =
| x
7 ]
' 25
a) Determine an exact value for cos(2x)
cos(2x) = cos?x — sin®x
24\? 7\
-(-%)-(-%)
_ 576 49
T 625 625
527
= 625
b) Determine an exact value for sin(2x)
sin(2x) = 2sinxcosx
7 24
=2(-5)(- %)
336
= 625
8) Given sinx = 133 and 0 < x < 7_2’, find sin(2x)
I\
1 1
'5
—
12

sin(2x) = 2sinxcosx

-2(3)(5)

169
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9) Given cosx = — % and T<x< 37” , find tan (2x)
Fil
—
I_I —_—
1
3
i 5
1
2tanx
tan(2x) =
an (2x) 1— tan’x

Section 4: Trig Identities

10) Prove each of the following identities on a separate piece of paper

a) sin®x(1 + cot?x) = 1

LS RS
= sin?x(1 + cot®x)
o . 5[ cos?x
= sin?x + sin’ x| —~
sin®x -1
= sin?x + cos®x
=1
LS=RS
b) 1 — cos?x = tanxcosxsinx
LS RS
= tanxcosxsinx
=1- cos’x = < Sinx)cosxsinx
cosx
= sin®x = sinxsinx
= sin’x

LS =RS
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20 in2
c cos®x — sin“x

T L. T 1— tanx
COs“X + sInXCOoSXx

LS

RS

_ (cosx — sinx)(cosx + sinx)
N cosx(cosx + sinx)

_cosx — sinx
cosx

1 — tanx

cos X sinx

Cosx CoSx

cosx — sinx
cosx

LS =RS

d) 1 1

+ = 2csc?x
14 cosx = 1— cosx

LS

RS

_1(1 = cosx) + 1(1 + cosx)
~ (1 + cosx)(1 — cosx)

1 —rcosx+1+ cosx
- 1 — cos®x
2
sin? x

= 2csc?x

sin? x

LS =RS

e) sin(2r — x) = — sinx

LS

RS

= sin(27 — x)

sin(27) cos x — cos(27)sinx

= 0(cosx) — 1sinx

= — sinx

= — sinx

LS =RS

f) [sin(2x)](tanx + cotx) = 2

LS

RS

= [sin(2x)](tanx + cotx)

. sinx cos X
2sinxcosx| —— —_—

cosx sinx

. sin?x + cos®x
2sinxcosx| ———————

cosxsinx

. 1
= 2sinxcosx| ————
cosxsinx

=2

LS =RS

g) 2sinxcosy = sin(x + y) + sin(x — y)

LS

RS

= 2sinxcosy

= sin(x + y) + sin(x — y)
= sinxcosy + cosxsiny + sinxcosy — cosxsiny

= 2sinxcosy

LS =RS
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h) (cosx — sinx)2 =1 - sin(2x)

LS RS

cos?x — 2cosxsinx + sin?x 1 — sin(2x)

1 — 2sinxcosx

=1— 2cosxsinx

LS =RS

-\ 1 — sin®x
1) ———— =1- cos’x
cot“x

LS RS

cos?x

( C052X>
sin? x =1— cos’x

5 sin’x . 2
= cos?xX —— = sin’x
cos?x

= sin’x

LS =RS

1— cosx

]) (cscx — cotx)2 = 17 cosx

LS RS

1—cosx 1-— cosx
1+ cosx 1-— cosx

1 1 2

= — _2( i )(q)sx)_'_ coszx 1 — 2cosx + cos?x
i sinx / \ sinx i = —
sin? x sin“x 1 — cos’x

= csc?x — 2cscxcotx + cot?x =

1 —2cosx + cos®x

1 —2cosx + cos®x

) =
sin? x sin? x
LS=RS
_ 9ain2
k) ﬂ + 2sin X cos Xz cos X
cosx + sinx 2 2
LS RS

1 — 2sin’x . [ (x)]
= ——— +sin|2{ =
cosx + sinx 2

1 — 2sin’x sinx(cosx + sinx)
cosx + sinx cosx + sinx

1 — 2sin?x + sinxcosx + sin®x
cosx + sinx = COSX

cos?x + sinxcosx
cosx + sinx

cosx(cosx + sinx)
cosx + sinx

= COsX

LS =RS

Section 5: Solving Linear Trigonometric Equations

11) Determine approximate solutions for each equation in the interval 0 < x <27, to the nearest hundredth of
a radian.

a) cosx + 0.6 =0

cosx = — 0.6
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2

0or 2n

an2

X, = cos™ (= 0.6) x~ 2.21

B=nm—221~0093

X, =7+ 093 = 4.07

b) sinx-25=0

sinx = 2.5. Note: —1 < sinx < 1. No solution.
C) cscx+3=0

cscx = —3 - sinx = —

W=
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2

n 0or 2n

an2

x; = sin! ( - %) ~ — 034+ 27~ 594
X, =7+ 034 = 3.48
d) cotx —2.75=0

4
tx = 2.75 te = —
cotx - tanx = oo
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2

0or 2n

an2

4
— -1( T ~
X; = tan (11) 0.35
x, = m+ 035 % 3.49
12) Determine exact solutions for each equation in the interval 0 < x < 2z.
a) tanx+1=10

tanx = —1
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2

0or 2n

an2

= T _ 37
L 4 4

.4 T
—ar— 2 = =
X, T 7 I

b) sinx-0.5=0

sinx = !
)
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2

Ifﬁ T

0or 2n

an2

T T 51
Xlzgrx2:7f—€:?

C) cotx +4/3 =0

cotx = —+/3 —» tanx = -

-
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REMSE =T

d) secx—ﬁ:O

secx = /2 = cosx =

V2

2

0or 2n

an2

5
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2

an2

Section 6: Solving Double Angle Trigonometric Equations

13) Determine solutions for each equation in the interval 0 < x < 27, to the nearest hundredth of a radian. Give exact

answers where possible.

a) cos(2x) = — %
Period of cos(2x) = 27” = 27” = 7. Let k = 2x.

cosk = —

Bl =

Copyright © 2026 Annie Bernatchez—All rights reserved.
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2
A
1 AP
n 0 or 21
=,
AB
3m2

1
B = cos7! (Z) ~ 1.32
ky=m—132~1.82, ky = 7+ 132 = 4.46
2x; = 1.82 = x; = 091, 2x, = 446 — x, = 2.23
X3 =X +7m~ 405, x4 = x, + 7 = 537
Answers: x ~ 091, 2.23, 4.05, 5.37
b) 5tan(3x) =5 =0

Period of tan3x) = Z = g Let k = 3x,

z
k
1

tan(3x) = 1 — tank =
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2
14
n 0 or 21
=
Tid
3n2
V4 T 57
kl—Z,kz—ﬂ+Z—T
3x—ﬂ—>x—7r3x—5ﬂ—>x—5ﬂ
174 17 1277727 4 T 12
x_x+7'[_7'[+4n'_57'[x_x+7r_57r+47r_97f_37r
3TAT I T T2 T /M T T3 T 2 T 12 T 127 4
x_x+7r_97r+47r_137rx_x+7r_137r+47r_1771
STHMTZI TR T2 T 12T T3 T 12 12~ 12

Answers: x = ~ Sz 3nm 137 17m Tm

Section 7: Solving Quadratic Trigonometric Equations

14) Determine approximate solutions for each equation in the interval 0 < x <2z, to the nearest hundredth of
a radian.

a) sin’x —0.25 =0

.2 1 .
51nx:Z—>51nx: +

N =
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2

an2

T St e 117
Xlzgr)Cz:?/)%:?rxA;:?

Answers (to the nearest hundredth): x ~ 0.52, 2.62, 3.66, 5.76
b) tan’x —121=0

tan’x = 1.21 — tanx = =+ 1.1

Copyright © 2026 Annie Bernatchez—All rights reserved.
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2

0or 2n

an2

B = tan"1(1.1) ~ 0.83

X; ~ 083, x;=m—083~231, x3=m+0.83~ 397, x4 =27 — 083 ~ 545

15) For each of the following questions, determine exact solution if possible. If exact solutions are not possible,
determine approximate solutions rounded to the nearest hundredth.

a) 2sin?x — sinx —1 =0
(sinx — 1)(2sinx + 1) =0

sinx =1

ST

X, =

sinx = —

N =
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2

1 0ar 2
6 6
32
T Vs T 117
x2:7r+g = ?,x3:2n—g =5

Answers: x = 2, Jm lm

5
b) tan?x + 3tanx — 28 = 0
(tanx + 7)(tanx — 4) = 0

tanx = —7

Copyright © 2026 Annie Bernatchez—All rights reserved.
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2
1.1
n 0or 2n
—
B85
3n2
Xp=tan (=7~ —143+ 21 ~ 485, x, x 71— 1.43 = 1.71

tanx = 4
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2
A
aa
n 0or 2n
=
Alf
an2

X3 = tan"'(4) x 1.33, x4 & 7+ 1.33 = 4.47
Answers: x ~ 1.33, 1.71, 4.47, 4.85

C) sec?x — 5secx + 6 =0

(secx —2)(secx —3) =0

1
Ssecx = 2 = Cosx = 3

Copyright © 2026 Annie Bernatchez—All rights reserved.
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2

0or 2n

3

an2

g
X, = E,xzzzn—

secx = 3 — cosx =

Copyright © 2026 Annie Bernatchez—All rights reserved.
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2
= 23 7
m 0or2n
05 -
3an2
o 1) o ~
3 = cos <5 ~ 123, X4 = 27 — 1.23 ~ 5.05
Answers: x = % %ﬂ 1.23, 5.05
d) 2cos?x — 4cosx = 0
2cosx(cosx —2) =0
cosx =0
T2

cosx —2 =0 — cosx = 2— No solution

3

Answer: x = Z 2%
2’ 2
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e) 6sin’x — sinx — 1 =0
(2sinx — 1)(3sinx + 1) = 0

sinx = L
)

2

Ifﬁ I

0ar 2n

32

&=

1l
ENE)

=

RS

1]

B ]

|
ENE)

I

sinx = —

Wl
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2

n 0or 2n

an2

_ 1
X3 = sin1<— §>z —0.34 4+ 27 x 594, X4 = T+ 0.34 & 348

Answers: x = %, %ﬂ, 3.48, 5.94

16) The height, », in meters, above the ground of a rider on a Ferris wheel can be modelled by the equation
h(t) = 10sin [%(t - 7_5)] + 12, where ¢ is the time in seconds. At ¢ = 0, the rider is at the lowest point. Determine the first

two times that the rider is 20 meters above the ground, to the nearest hundredth of a second.
20 = 10sin [%(z - 7.5)] +12
0.8 = sin [%(z - 7.5)]. Let x = %(r —7.5).

sinx = 0.8
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2

21 93

0or 2n

an2

x; = sin™!(0.8) ~ 0.93, x, = 7 — 0.93 ~ 2.21
T
093 = (=75 = 1 = 7.5 % 444 — { ~ 11.93 seconds

221 = 1—7;_(1 —75) > t—75~ 1055 — t ~ 18.07 seconds

17) The height, in meters, of a nail in a water wheel above the surface of the water, as a function of time, can be
modelled by the function n(r) = - 4sin | Z(t - 1)| + 2.5, Where ¢ is the time in seconds. During what periods of time is

the nail below the water in the first 24 seconds that the wheel is rotating?
4 2W
amp = 4; period = i g seconds

max = 25+4 =265, min=25-4= —15

Copyright © 2026 Annie Bernatchez—All rights reserved.
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... water surface

0= —4sin[g(t—1)] +25

0.625 = sin [%r(t— 1)]. Let x = g([_ 1)-

sinx = 0.625

2

0orZn

ane?

X, ~ 0675 -t = 1.86; x, ~ 247 - t = 4.14
Below water: 1.86 < t < 4.14 seconds

Since the period is 8 seconds, the nail is below water again at 9.86 < ¢ < 12.14 and 17.86 < ¢ < 20.14 seconds
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