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1) Simplify.
. 1
a) sinx| —— b) (cosx)(secx)
cosx
sinx = cosx( )
= cosx
cosx
= tanx =1
C) 1 - cos?x d) 1 - sin’x
= sin?x = cos’x
e) ta.mx
sinx
] f) (1 — sinx)(1 + sinx)
_ sinx 1
~ cosx sinx =1 — sin’x
= Cosx = cos?x
= secx
h) 1+ tan® x
tan?x
2
1 ) _ sec?x
g) ( tan x )smx tan?x
cosx , . 1 cos?x
= ——(sinx) = Pt
si cos’x  sin’x
= cosx 1
" sin?x
= csc?x
5\ sinxcosx - 1 — cos®x
1 — sin“x sin x cos x
_ sinxcosx sin?x
cos?x ~ sinxcosx
_ sinx _ sinx
~ cosx ~ cosx
= tanx = tanx
2) Prove the following identities.
a) sin?x(1 + cot?x) = 1
LS RS
= sin®x(1 + cot?x)
2
. cos?x
= 51n2x(1+ — )
sin?x -1
= sin’x + cos®x
=1
LS =RS
b) 1 - cos’x = tanxcosxsinx
LS RS
= tanxcosxsinx
_ 2
=1-— cos“x sinx .
= (cosx)(sinx)
., cosx
= sin?x

= sin’x
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LS=RS
C) cosxtan3x = sinxtan?x
LS RS
= cosxtan’x = sinxtan®x
sin®x . sin®x
= cosx 3 = sinx|{ —=
cos®x cos®x
_ sin®x _ sindx
cos®x cos®x
LS=RS
d) 1 — 2cos?6 = sin*0 — cos*6
LS RS
= (sin?6)” — (cos?6)’
= (sin%6 — cos?6)(sin?6 + cos?6)
=1—-2cos*6 = (sin?6 — cos?6)(1)
= (1 — cos?6) — cos?6
=1 - 2cos?6
LS=RS
inx
e) cotx + —BX _ _ csex
1+ cosx
LS RS
_ cosx sinx
T sinx ' 14 cosx
_cosx(1 + cosx) + sin®x
N (1 + cosx)(sinx)
= cscx
_ cosx + cos?x + sin®x )
~ (1 + cosx)(sinx) = —
sin x
_ cosx + 1
(1 4 cosx)(sinx)
_ 1
~ sinx
LS=RS
secx CcsCx 2
fysecx eex 2
sinx = cosx sin x cos x
LS RS
(=) . ()
— c.osx + sinx
sin x cosx
R 1 -2
~ sinxcosx sinxcosx S X cosx
_ 2
~ sinxcosx
LS=RS
2 2
cos?x — sin®x
8) —————— =1-tanx
cos?x + sinxcosx
LS RS
=1- tanx
_ (cosx — sinx)(cosx + sinx)
- cosx(cosx + sinx) _ Ctosx  sinx
COSX  COSX

cosx — sinx
cosx

cosx — sinx
cosx
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LS=RS
h 1 1 = 2csc?
)1+cosx+ 1— cosx esenx
LS RS
_ 1 — cosx 1+ cosx
(14 cosx)(1 — cosx) (1 — cosx)(1 + cosx)
= 2csc?x
_ 1—cosx+1+ cosx
" (14 cosx)(1 — cosx) _ ( 1 >
5 sin? x
© 11— cos?x -2
5 sin? x
~ sin?x
LS=RS

3)

a) Use transformations and the cosine function to write three equivalent expressions for the following graph:

=21 -3mf2 -t -T2 0 e m anf? 21

1. y = cos6
2. y = cos(6 — 27)
3. y = cos(6 + 27)

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

1. y= sin<6+ %)

2.y = sin(6- E=~(_3_”)
y s1n(6 27r+2) sin (6 3

5w

3 y=si ) = s ( _)
y s1n(6+27r+ 2) sin (6 + >

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

a) sin X
)sm6

= sin(E — 5—7[)
- 2 16

. (87 S5
= sin (E - E)
. (37
= sin ( R)
5) Write an expression that is equivalent to each of the following expressions, using the related acute angle.
a) sin %T

%’T is in quadrant II, where sine is positive, with related (reference) angle ’_Sf .

sin Im _ sin z
8 8
b 13z
) cos 2
%T is in quadrant III, where cosine is negative, with related (reference) angle 1_”2 .
cos ﬁl’ = — COoS 1
12 12
117
C i
) cos —
%T is in quadrant IV, where cosine is positive, with related (reference) angle 7_6T .
COS — = cCos z
6 6

1

6) Given that sin Z = 5, use an equivalent trigonometric expression to show that cos % = %

T
6

T . T V4
COSE = SIH(E - E)

- ()

=1

T2

7) Given that sin % = % , use an equivalent trigonometric expression to show that cos 2?” = - %

COSz—ﬂ = SI (E - 2—7T)
37 23

= sin (3 - )

- 6 6
(-%)

=S| — —

= —sinZ

- 6

=1

T2
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8) Given that csc g = /2, use an equivalent trigonometric expression to show that sec %ﬂ = -2
sec 8 = 1
4 = 3
cos 2

T
= —csc—
4

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

2
o
o
oy
B
)

Il
[}
5]
w

—
]
|
-
|\1
3
SN———

2 22

- cos 117 177
- 22 22

cos(— 6—7[)
22
cos<3—ﬂ)
11

~ 0.6549

Answer Key

1) a) tanx b) 1 ¢) sin?x d) cos’x e) secx f) cos’x g) cosx h) csc?x 1) tanx j) tanx
3) Answers will vary depending but possible solutions are:

a) y=cos(6+2m), y=cos(6—2m), y = cos(6—4n)
b) y = Sin<9+ 57”)/)1: sin(@— 377T>/ y= sin(@— 7—”)

2
4) a) cos7—3r b) sin =~ C) sin3—ﬂ

12 16
. T T 7
5) a) sin < b) —cos 75 C) cos =

9 a sins—ﬂ=cos3—ﬂz0.6549b in 177 (_3_71' = Ez
) 2 11 ) sin ) cos 1 cos I 0.6549

Copyright © 2026 Annie Bernatchez—All rights reserved. 5



	5.1 Co-function Identities Worksheet with solutions
	Answer Key


