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Prove each identity using the space on the following pages.

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

LS

RS

= sin(x + y)

sin[x — (- y)]

= sinxcos( — y) — cosxsin( — y)

sinxcosy — cosx( — siny)

sinxcosy + cosxsiny

= sinxcosy + cosxsiny

LS =RS

tanx — tany
1+ tanxtany

b) tan(x — y) =

LS

RS

tan(x — y)

= tan[x + ( —))]

_ tanx + tan(—y)
~ 1- tanxtan( —y)
tanx — tany

1+ tanxtany

_ tanx — tany
1+ tanxtany

LS =RS

C) sin(2x) = 2sinxcosx

LS

RS

= sin(2x)
= sin(x + x)
= sinxcosx + cosxsinx

= 2sinxcosx

= 2sinxcosx

LS =RS

d) cos(2x) = cos?x — sin?x

LS

RS

= cos(2x)
= cos(x + Xx)
= cosxcosx — sinxsinx

= cos?x — sin®x

= cos?x — sin’x

LS =RS
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€) cot6 — tan6 = 2cot(26)

LS RS
= 2cot(20)
cosf sinf _ 2cos(26)
T §in® ~ cos@ sin (26)
cos?6 — sin%6 _ 2co0s%6 — 2sin’6
- sinfcos 6 2sin6Bcos 6
_ cos®6 — sin?0
sinfcos 6
LS=RS
sin(260)
1— cos(28) cotd
LS RS
_ 2sinfcos 8
1 - (1 - 2sin%0) .
= co
_ 2sinfcos@
T 2sin?6 _ cosb
o sinf
cos
sinf
LS=RS
g) sinxsecx = tanx
LS RS
. 1 )
= smx( cosx) = tanx
sinx _ sinx
= Cosx ~ cosx
LS=RS
h) 1—sinx _  cosx
cosx 1+ sinx
LS RS
_ cosx % 1 — sinx
~ 14 sinx” 1-— sinx
_ cosx(1 — sinx)
_ 1-sinx 1 — sin’x
cosx _cosx(1 — sinx)
cos?x
_ 1 -—ssinx
T cosx
LS=RS
i\ sec6—1
1 =
) 1 — cosf secd
LS RS
1 _ cos®
— cos6 cos6
1 — cosf
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]) sinx — cosx sinx + cosx

- = secxcscx
cosx sinx
_ sinx(sinx — cosx) + cosx(sinx + cosx)
- sin x cos x — secxoser
_ sin®x — sinxcosx + cosxsinx + cos®x L L
N sin x cos x = < )( _ )
cosx / \ sinx
_ sin’x + cos’x !
~  sinxcosx =
sin xcos x
_ 1
~ sinxcosx
1 — sin®xcos?x
k) ——————— = tan*x + tan’x + 1
cos* x
sin* x sin®x
= + 5 +1
cos*x  cos?x
_ sin*x + sin®xcos?x + cos*x
cos*x
_sin?x(1 — cos?x) + sin®xcos?x + cos?x(1 — sin®x)
. - 4
_ 1 - sin?xcos?x cos™ x
- 4 . . . .
cos*x _ sin?x — sin®xcos®x + sin®xcos®x + cos®>x — sin®xcos®x
cos* x
_ sin®x + cos®x — sin®xcos®x
cos*x
_ 1 - sin?xcos®x
cos*x
cos(2x) +1
1) # = cotx
sin (2x)
_ 2cos’x—1+1
2sinxcosx — cotx
_ 2cos’x cosx
" 2sinxcosx = S
_ cosx
~ sinx
m) cot8 — tan6 = 2cot(26)
= 2cot(26)
_ cos6 sinf
" sin6  cos6 = M
) sin (26)
_ cos®8 — sin?0
= T sinBcoso _ cos’6 — sin’6
sinfcosf

LS =RS
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n) (sinx + cosx)2 =1+ sin(2x)

LS

RS

(sinx + cosx)(sinx + cosx)
sin®x + sinxcosx + cosxsinx + cos?x
sin?x + cos®x + 2sinxcosx

1 + 2sinxcosx

1 + sin(2x)

1 + 2sinxcosx

LS =RS

0)

1+ tan%x

2t
X _ sin (2x)

LS

RS

2tanx

sec?x

sinx
2 ( ) cos®x
cosx

2sinxcosx

sin (2x)

2sinxcosx

p)

sin(% +x) + sin(% —x) = +[2cosx

LS

RS

P T . . T
Sin — COSX + COS — sinXx + SIn — COSX — COS — SInX

4 4 4

Ve
2sin —
sin 4cosx
2 \/E
— |cosx
2

\2cosx

4

= 4/2cosx

LS =RS

q)

cos*x — sin*x = cos(2x)

LS

RS

2 52
(cos?x)” — (sin%x)
(cos?x — sin?x)(cos?x + sin®x)
(cos?x — sin?x)(1)

cos?x — sin®x

cos (2x)

cos?x — sin’x

LS =RS

I') csc(2x) + cot(2x) = cotx

LS

RS

1 cos(2x)
sin (2x) sin (2x)

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

1+ 2cos?x — 1
2sinxcosx
2cos®x

2sinxcosx

cosx
sinx

cotx

cosx
sinx

LS =RS
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S) cos(2x) = 2cos?x — 1

LS RS

cos(x + x)
= cosxcosx — sinxsinx
= cos?x — sin’x = 2coslx — 1

cos?x — (1 — cos®x)

2cos?x — 1

LS =RS
t) sin<3—27r —x) = — CcOosX

LS RS

. 3w 37 .
sin 5 COSX — COS > sinx

= —1lcosx — Osinx = — cosx

= — COsx

LS =RS

u cos(2x) + 1 - cot
) sin (2x) cotx

LS RS

2c08?x —1+1

2sinxcosx
= cotx

2c0s?x

= = cosx
2sinxcosx =

sinx

cos x
sinx

LS =RS

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

LS RS

2csc(2x)
cosx sinx

= = + 2
sinx cosx —

, - ~ sin(2x)
_ cos’x + sinx
~ sinxcosx _ 2
1 2sinxcosx
~ sinxcosx - 1
sinxcosx
LS=RS

Copyright © 2026 Annie Bernatchez—All rights reserved.



	5.4 Prove Trig Identities Worksheet with solutions

