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* W1 - 4.3 Co-function Identities
: MHF4U .
s Jensen .
1) Simplify.
a) sinx( : ) b) (cos x)(secx) c)1—cos?x d) 1 —sin?x
COosSXx
e) anx f) (1 —sinx)(1 + sinx) g) ( L )sinx h) Lttan®x
sinx tanx tan? x
i) sinx cos x i) 1-cos?x
1-sin?x sinx cos x

2) Prove the following identities.

a)sin®?x (1 + cot?x) =1 b) 1 — cos? x = tan x cos x sin x



c) cos x tan3 x = sinx tan? x d)1—2cos?0 =sin*6 — cos* 6

sinx secx , cscx 2
e)cotx + —— = cscx f)——+ = —
1+cosx sinx =~ cosx sinxcosx
cos? x—sin? x 1 1 2
g) —————=1—-tanx h) = 2csSc*x

cos2 x+sinx cos x 1+cosx 1-cosx



3)a) Use transformations and the cosine function to write three li y i
equivalent expressions for the following graph: \ / \ ;/
l_\ f \II ,I’
\ / \ / )
‘/.. T I\l T ﬂlr.ll 0 1“‘l\ T lr.J T f;
=27 3w - _fr m T Im 2w
2\ 72 e YRR &
\__/ _1- "\_’/ _|
\ y = cos

b) Transform your 3 equations from part a) to write the equation of 3 sine functions that represent the graph.

4) Use the co-function identities to write an expression that is equivalent to each of the following expressions.

. 5 5
a) sin— b) cos = c) cos =
6 12 16

5) Write an expression that is equivalent to each of the following expressions, using the related acute angle.

.7 13 11
a) sin= b) cos — c) cos —
8 12 6



. 3 1 . . . . T 1
6) Given that sin— = -, use an equivalent trigonometric expression to show that cos =

. 3 1 . . . . 2T 1
7) Given that sin— = -, use an equivalent trigonometric expression to show that cos— = —-

. . . . . 3
8) Given that cscg = /2, use an equivalent trigonometric expression to show that secf =2

9) Given that cos %T ~0.6549, use equivalent trigonometric expressions to evaluate the following, to four
decimal places.

.5 .17
a) sin=> b) sin =
22 22



Answer Key
1)a) tanx b) 1 c)sin?x d) cos?x e)secx f)cos?x g)cosx h)csc?x i)tanxj)tanx

3) Answers will vary depending but possible solutions are:
a)y =cos(0 + 2m),y = cos(8 — 2m), y = cos(6 — 4m)
b) y = sin(6 + 29,y = sin(6 — 21, y = sin(8 — 2)
T . T . 3m . T T s
4)a) cos = b) sin — c) sin— 5)a) sin < b) - cos — ¢) cos—

12

9)a) sin2Z = cosZ ~0.6549 b) sin—= = cos (— 3—”) = COS (3—”) ~0.6549
22 11 22 11 11



W2 - 4.4 Compound Angle Formulas
MHF4U .
Jensen .

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

. I Vs T . V3 . T Vi3 mwT . s
a) sin—cos — + cos —sin— b) sin—cos — — cos —sin—
4 12 4 12 4 12 4 12
T T . T . TL' s s . T . s
) cos—cos — — sin—sin— d) cos—cos— + sin—sin—
4 12 47 12 4 12 47 12
21 51 . 2w . 5w 10w 51 . 10m . 5w
e) cos —cos— — sin—sin— f) cos—cos— + sin—sin—
9 18 9 18 9 18 9 18

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

a) sin (g + E) b) cos (g + g)

4

e (2-1) s (22-1)



e) tan G + n) f) tan (g - g)

4) Use an appropriate compound angle formula to determine an exact value for each.

.7 .5
a) sin— b) sin>=
12 12

11 5
c) cos— d) cos =
12 12

. 3 17
e) sin L f) cos 1—:



) sin—Z h) cos 22X
& 12 12

. . . 5 .
5) Angles x and y are located in the first quadrant such that sinx = %and cosy = . Determine exact values
for cos x and sin y.

6) Refer to the previous question. Determine an exact value for each of the following.

a) sin(x +y) b) sin(x —y)

c) cos(x + y) d) cos(x — y)



7) Use a compound angle formula to show that cos(2x) = cos? x — sin? x

Answer Key
1)a) sin (%+1"—2) = sm§= — bl sin G—ln—z) = sm% ==
c)cos(%+%) = cosE=— d) COS(——%) = cosg=‘/2—§
e)cos(%"+i—g) cos——O f)cos(w—"—i—g)— 5?"=—§
)T b2 9T AT e AT

V3+1 V3+1 \ -1-V3  -14V3 13 V3 —B-1 |\ 1+V3
4))2ﬁ bS5 d~5 5 ¢55 f) 7 855 Non

4 ) 12
5)cosx =- and siny = —
5 13

6)a )— b)—— )—— d)



W3 - 4.5 Double Angle Formulas
MHF4U .
Jensen .

1) Express each of the following as a single trig ratio.

a) 2sin(5x) cos(5x) b) cos? 8 — sin? 6 c) 1 — 2sin?(3x)
_2tan(4x) i 29 _
d) tan?(ax) e) 4sinf cos @ f) 2 cos . 1

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

a) 2 sin 45° cos 45° b) cos? 30° — sin? 30° c) ZSin%cosg
d) cos? = — sin? = e)1—2sin?Z f) 2 tan 60° cos? 60°
12 12 8

3) Use a double angle formula to rewrite each trig ratio

a) sin(40) b) cos(3x) c)tanx

d) cos(60) e) sinx f) tan(560)



4) Determine the values of sin 26, cos 26, and tan 26, given cos 8 = gand 0<6< g

5) Determine the values of sin 26, cos 26, and tan 26, giventan 8 = — 27—4 and g <f6<nm

6) Determine the values of sin 26, cos 26, and tan 260, given sinf = — 1—; and %ﬂ <6< 2m



7) Determine the values of sin 26, cos 26, and tan 26, given cos 8 = —gandg <O0<m

8) Determine the value of a in the equation 2 tan x — tan(2x) + 2a = 1 — tan(2x) tan® x

Answer Key

1)a) sin(10x) b) cos(20) c) cos(6x) d) tan(8x) e) 2sin(20) f) cos O

<|

3m

2)a) sin90°; 1 b) cos 60°;l c) sinZ; 1 d) cosZ; 3 e) cos—;
2 6’ 2 2 4

1 . 0. V3
. —ﬁf)sm120 5

2tan(0.5x)
1-tan?(0.5x)

2tan(2.560)

3)a) 2 sin(20) cos(20) b) 2 cos?(1.5x) — 1 «¢) T-tan?(256)

d) cos?(30) — sin?(36) e) 2 sin(0.5x) cos(0.5x) f)

4) sin(20) = i—g,cos(ZG) = —;—S,tan(ZH) = —27—4

5) sin(260) = —%,COS(ZG) = %,tan(ze) = —%
6) sin(20) = — =g, c0s(260) = — =, tan(26) = ¢
2

7) sin(20) = —2—:,COS(29) = %,tan(ZG) = —27—4

1
8)(1—5



W4 — 4.5 Prove Trig ldentities
MHF4U

Jensen

Prove each identity using the space on the following pages.

a) sin(x + y) = sinx cosy + cos x siny

C) sin(2x) = 2sin x cos x

e) cotfd —tan 6 = 2 cot(20)

g) sinxsecx = tanx

=secd

I) secf—-1
1—cosf

2xcos?x

k) 1-sin

- = tan*x + tan®x + 1
COos™ X

m) cot 6 —tan 8 = 2 cot(26)

) 2tanx
1+tan2x

= sin(2x)
q) cos* x — sin* x = cos(2x)

s) cos(2x) = 2cos?x — 1

cos(2x)+1
) sin(2x) = cotx

b) tan(x _ y) _ tanx—tany

l+tanxtany

d) cos(2x) = cos? x — sin® x

in(20)
f) @O _ ore
) 1—cos(260)
) 1-sinx _ cosx
Ccos X 1+sinx

) sinx—cos x sinx+cosx

- = Secx CcsCcx
cosx sinx

) cos(2x)+1

sin(2x) = cotx

n) (sinx + cos x)? = 1 + sin(2x)

p) sin(g+x) + sin(g—x) =+/2cosx
r) csc(2x) + cot(2x) = cotx

t) sin (32—”— x) = —CoSX

V) cotx + tan x = 2 csc(2x)


















W5 — 5.4 Solve Linear Trigonometric Equations
MHF4U .
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1) Determine approximate solutions for each equation in the interval 0 < x < 2m, to the nearest hundredth of
a radian.

a)sinx—i=0 b) cosx + 0.75=10

cJtanx —-5=0 d)secx—4=0

e)3cotx+2=0 f)2cscx+5=0



2) Determine exact solutions for each equation in the interval 0 < x < 2.

a)sinx+§=0 b) cosx —0.5=0

cJtanx—1=0 d)cotx+1=0

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

a)sin?x —0.64=0 b)coszx—§=0



c)tan?x —1.44=0 d)sec?x —25=0

4) Determine exact solutions for each equation in the interval 0 < x < 2.

. 1 3
a)smzx—Z:O b)coszx—zzo



c)tan’x —3=0 d)3csc?x—4=0

5) Determine solutions for each equation in the interval 0 < x < 2.

a) 3sinx =sinx + 1 b) 5cosx —v3 = 3cosx



c)7secx =7 d)2cscx+17 =15+ cscx

Answer Key

1)a) 0.25, 2.89 b) 2.42,3.86 c) 1.37,4.51 d) 1.32,4.97 e) 2.16, 5.3 f) 3.55, 5.87
4w 51 T 5T T 5T 3mr 7w
2)a) .-, b) o, o), d)
3)a) 0.93, 2.21, 4.07,5.36 b)0.84,2.3,3.98, 5.44 c)0.88, 2.27,4.02,5.41 d)0.89, 2.26, 4.03,5.4
4)3)E 5_71' 7 11w m 5m 7m 11w T 2T 4m 5T T 2m 4m 5T
6 6

_—,— - —

c-,—,—,— d)=-,—,—,—
"6’ 6 6’6’6’ 6 )3’3'3’3 )3’3’3’3
T 51 w 11w 7 11w

5)3)5,? b)g,T C)OOF 2n d)?'T



W6 — 5.4 Solve Double Angle Trigonometric Equations
MHF4U .
Jensen .

Determine solutions for each equation in the interval 0 < x < 2m, to the nearest hundredth of a radian. Give
exact answers where possible.

a)sin(2x) —0.8=0 b) 5sin(2x) =3 =0

c) —4sin(2x)+3 =0 d) sin(2x) = %



. 1 . V3
e)sin(4x) = > f) sin(3x) = Y
g) cos(4x) = —= h) cos(2x) = .
V2 2
Answer Key
a) 0.46, 1.11, 3.61, 4.25 b) 0.32, 1.25, 3.46, 4.39 ¢) 0.42, 1.15,3.57, 4.29 d) Z,3Z 2% LT o) T 5 137 17m 257 29m 37m 41n
8" 8 8 8 24724 24 24 24 ° 24 24 24

4m 5m 10m 11m 16m 171 3m 5w 11m 13w 19m 21m 27w 291 T 2m 4m 5T
)0 o ) o, o o T B B PR ) L



W7 - 5.4 Solve Quadratic Trigonometric Equations
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1) Solve sin®? x — 2sinx — 3 = 0 on the interval 0 < x < 27

2) Solve csc?x — cscx — 2 = O on the interval 0 < x < 2m

3) Solve 2sec?x —secx — 1 = 0 on the interval 0 < x < 2w



4) Solve tan? x — tanx — 6 = 0 on the interval 0 < x < 2m. Round answers to the nearest hundredth of a
radian.

5) Solve 6cos?x + 5cosx — 6 = 0 on the interval 0 < x < 27

6) Solve 3csc?x —5cscx — 2 = 0 on theinterval 0 < x < 2m



7) Solve 2tan? x — 5tanx — 3 = 0 on theinterval 0 < x < 2m

8) Solve cot x csc? x = 2 cotx on the interval 0 < x < 2m

9) Solve for 6 to the nearest hundredth, where 0 < 6 < 2rm

a)3tan’6 —2tanf =1



b) 12sin?0 + sind —6 =0

c)5cos(20) —cos8+3=0

Answer Key
1) 32—” 2) %,5?”,37" 3)0, 2m 4)1.25,2.03,4.39,5.18 5)0.84,5.44 6) %,5?” 7) 1.25, 2.68, 4.39, 5.82

m w 3m 5w 3m 7w

gy I 3¢ 5t 3mm 9)a)%,2.82,%”,5.96 b) 0.73, 2.41, 3.99, 5.44 c)§,1.98,4.3,2—n





