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6.2 Verifying Trigonometric Identities

Verify that each trigonometric equation is an identity.

cot f

. = cos @
cse
SOLUTION

2. cos?rtan’?x = sin’ x

SOLUTION

LHS RHS
t 0

€0 cosfd v

csc

_ cot 0 1

1 cscd

_cos 0 sinf

"~ sinf 1

=cosf v
LHS RHS
cos? rtan? sin?z v

cosx sin’x

1 cos? x

=sin’z v
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1 — sin?
3. ﬂ = cos 3
cos [
SOLUTION
LHS RHS
1 — sin?
cos 3
_cos’
~ cosf3
=cosf3 Vv
Aside: sin? B+ cos? =1 = cos?f =1—sin’?p.
tan? o + 1
4, — = secw
sec «
SOLUTION
LHS RHS
tan?a + 1
—F |seca V
sec v
B sec? o
 seca
=seca VvV
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5. 1 — cscxsin

SOLUTION

3£L'ICOSQ.%'

LHS

RHS

1 — cscxsin

6. cos®f(tan0 + 1) = 1

SOLUTION

LHS

T

cos“r Vv

RHS

cos? O(tan® 0 + 1)

= cos® f(sec? 0)

= cos’f <

=1

v

1
cos? 6

)
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7. sin® B(1 4 cot? B) = 1

SOLUTION
LHS RHS
sin? B(1 +cot’B) |1 v
= sin? B(csc? B)
1
— ainl
= sin” 3 <sin2 5)
=1 v
8. cotf + tanf = secf csch
LHS RHS
cot 6 + tan @ secOcscl v

cos@ sinf

sinf = cos®

cosf cosf sinf sinf

sinff cos@® cosf sind

cos?d sin® 6

sin 6 cos 8 + cosfsinf
cos? 6 + sin? 0
cosfsinf

1
cosfsind

1 1

cosf sinf
=gecfcscl v
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9. sin? a + tan® o + cos® a = sec? o

LHS RHS
sin? a + tan® a + cos® a sec’a v
= (sin® a + cos® a) + tan® «

=1+ tan® «

=secla v

10. 1+ csc®xcos® z = csc® x

LHS RHS
1+ csc® xcos & csc’x v
1 cos’zx

=1+ T
sin? x 1

(3082 T

sin?

=1+

=1+ cot’x

=csc?r v
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cosa  sina
+

11. = sec’ a — tan® o
seca  €SC
LHS RHS
cosa  Sinao 9 9
+ sec” o — tan” «
seca  csC
1 ) 1 ) )
== cosa +sina (1 + tan® ) — tan® «
sec o CSC (v
= cos? a +sin® a 1 v
1 v
We used tan? o + 1 = sec® «
.9
sin® 0
12. =gsecl — cos b
cos 0

LHS RHS
.9
sin” 0 secl —cosl v
cos 0
~ 1—cos*0
~ cosf
1 cos? 6

cos cos 0

=secH —cosl v
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13. sin?0 — cos* @ = 2sin?60 — 1

LHS RHS

sint 9 — cost o 2sin?0 —1 v

= (sin? §)? — (cos® 0)?

= (sin® § — cos® ) (sin* @ + cos? )

= (sin? § — cos? 0)(1)

= sin? 6 — (1 — sin”0)

=2sin’0 -1 v

1y COST sinz' x + cos® ~eotn
sin

LHS RHS
cos xsin z + cos® x otz

sin x

cos x(sin® x + cos? 1)

sin x

_ cosz(l)

sinx

=cotx VvV
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15.

16.

cos 0

A |
sin 6 cot 0
LHS RHS
cosf
_— 1v
sin 6 cot 8
B cos
sinf (%27
~ cosf
~ cosf
=1 v
1 —cosa 9
————— = (cota — csca)
1+ cosa
LHS RHS
1 —cosa 9
1T cosar (cotaw —csca)” v

_(l—cosa) (1—cosa
 \l+cosa 1 —cosa
(1 — cos a)?

1 —cos?a

(1 — cosa)?

sin? o

(1 —cosa>2
sin «

( 1
sin «

= (csc o — cot a)’?

cosa)2

sin «

= (cota —cscar)’ v

8

)
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17. sin®0(1 + cot?d) — 1 =0

18.

LHS RHS
sin?f(1 +cot?0) — 1|0 v
= sin® f(csc? 0) — 1
1
= sin® ¢ —1
St sin? 6
—1-1
=0 v
cosf +1 _ cos 0
tan?6  secf —1
LHS RHS
cosf +1 cos
tan? 0 secld — 1
_ cost secd +1
~sech—1 \sech+1
~ cosf(sect +1)
 sec?f—1

cos O sec f + cosf)

tan? 6

cos 6 (ﬁ) + cos6)

1+ cosf
tan? 6

cosf +1
tan? @

tan2 6
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19. 1 —cscasin®z = cos® x
LHS RHS
1 —cscxsin®x cos’r v
1 .
=1— — -sin® x
sin x
=1—sin’z
_ 2
=cos“xr VvV
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(secf — tan6)? + 1

20.
0 secfcsc — tan b csc b

= 2tanf

LHS

RHS

(sec — tanf)? + 1
secfcsch — tanf csch

(sec? 0 — 2secftan 6 + tan?0) +

cscl(secd — tan 0)

sec?f — 2secftanf + (tan? 60 + 1)

cscl(secd — tan 0)

sec? 6 — 2secftanf + sec? 6
cscl(secd — tan 0)

_ 2sec? — 2secftanf
~ cscf(secl — tanf)

~ 2secf(sect — tanf)
"~ cscf(secl — tan )

B 2sect

cscl

= 2secf
hec csc

=2 sin @

cosf

=2tanf v

11

2tanf v
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1 1

= 2sec’f
I —sind " Tsmg -

21.

LHS RHS

1 n 1
1—sinf 1-4siné

B 1 1+sinf n 1 1 —sinf
~ 1—sinf \1+sinfb 14+sinf \1—sinf

1+sinf 1 —sinf
1 —sin®?f# 1 —sin%6

2sec?l v

1+sinf . 1 —siné
cos? 0 cos? 6

(1+sinf) + (1 —sind)

cos2 0
B 2
"~ cos2d
=2sec’l v
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sec? z — csc? z + csc? z cos? 2

22. tan'z = 5
cot” z
LHS RHS
A sec? z — csc? z + csc? z cos? 2
tan” z v 3
cot” z
= tan? z (sec? z — csc? 2 + csc? z cos? 2)

2

= tan® z (sec’ z — csc? z(1 — cos? 2))

sec? z — csc? z(sin? z))

s
2 (st — () i)

= tan® z (sec? z — 1)

= tan? z (tan? 2)

=tan*z v
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1
23, — = t
soc B —tan 3 sec B + tan

LHS RHS

1
sec f — tan 3

1 sec 3 + tan 8
sec f — tan 8 \ sec 5 + tan 3

secf+tan 8 v

sec 8 + tan (8
sec? 3 — tan? 3

sec 3 4 tan 3
1

=secf+tanf v

cotd +1 B 1+ tan@
cot —1 1—tanf

24.

LHS RHS
cotf +1 1+ tand
cotd —1 1—tan6
cos 6 sin O
— sin 6 +1 — 1+C0$9
cos sin 0
sion0 -1 1— cos 0
csf 4 1 [sind 1 4 sind cos 0
— smz . < § ) — cpsg . ( )
v 1 sin 6 1— o cos
_ cosf +sind _ cosf +sind
~ cosf —sinf ~ cosf —sinf
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25. sin® xescx + cos® xsecr = 1
LHS RHS
-3 3
sin” x cscx + cos” rsecx 1 v
) 1 1
= sin® - + cos®
sin x COS T

= sin®z + cos®

=1 v
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26. M = cotfBcscl
tanf -+ sin 0
LHS RHS
M cotfescld v
tanf -+ sin @

1
= (esc 4 cot ) <tan9 + Sin@)

1 n cos 6 1
sinf  sinf Z(‘)‘;z +sin 6
1+ cos@ 1 cos
sin 6 % +siné@ ) cos6

14 cosf cos
sin 6 sin @ + sin f cos 0

1+ cos@ cosf
sin 0 sin0(1 + + cos 60

1 cos 0
sinff sind

= cscfcot 0

=cotfcscld v
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