2 2 . . . . .
cos® @ . 1  cos’d + sing Write everything in terms of sine and cosine.

sin@ csco sin@ Sine and cosecant are reciprocals of each other: == =sin¢

cos® @ . sing _ ,
= - + sin@-| —— To add fractions, create common denominators.
sing sin@

cos’é + sin’é

sin@ Combine numerators.
1
"~ sing Use the Pythagorean Identity cos26 + sin26= 1.
= CSCO By definition, 5 =CSCé.
sin’ @  Ocosh = sin’ @ sin@cos ( cosO To add fractions,
cos 0 + sm&cos - cos + cos @ create common denominators.
sin’ @ sin@cos” @
B cos i cos Multiply.

sin & ( sin’ -0

= Factor out sin @ from both terms.

cosd
sin @ _ _
= Use the Pythagorean Identity cos?8 + sin?0=1.
cost
= tanf By definition, ¢ =tan @ .

Write everything in terms of sine and cosine.
Since we have Sin @ as well as C0S# in the denominator,
we can clear denominators by multiplying by a form of 1,

— sin@cosd
where 1 = singdcosd

1+cot® (1+g?§,§’)(sin ecosﬁj
1+tan@ (1+n2)

- sin@cos @

cosé

_L-sin@cos O+ ¢/ -sin@cos O

sind

~ 1-sin@cos @+ "¢ .sin @ cos &

cosé
1-5in0cos 6+ <2 - i cos 6
~ 1-sin 0cos 0+ 1% -sin 6 Cos Q.

_ sin@cos? +cosdcosd

Distribute.

Cancel where appropriate.

Notice we can factor out COS @ in the numerator
sindcos@+sindsin @ and we can factor outSin @ in the denominator
cosd(sin & +cos )

~ sin@(cosd +sin8)

Cancel.

By definition, £ =cot 6.

= cotef



Alternatively: 1+cotd  (1+2%) (2f+2) (Smi;;m@)
y: = s’,”: = S’“: Z = Create common denominators and add fractions.
l +tan 9 (l + cosS) (cosﬁ :osﬁ) ( cos@ )
sind + cosé
( sin @ ) 1 (sim? + cosﬁ) R ( cosd )
= . - = sin 8 cos@ + sind
cosf + siné
1 ( cosd )
— sin S . coséd
sin@ ——y Cancel.
_ cosd
siné
= cot » By definition, £ =cot§.
. 1 secd secd 1 . o
. — sing- = tan 5. = . Write as multiplication.
4. sinf@secd 050 0 » csc O 1 escd
1 )
= -sin @ Write in terms of sine and cosine.
cosd
sin @ , o
= = tan 9,;,,4’ Use fractional multiplication.
cosd
1 sin@
6. cscf tanf = ——- = = secO »
sin@ cosé cosd
. siné sin@
7. tanOsin@ + cosl = ; + cosO Write everything in terms of sine and cosine.
cos
3 sin® @ cos® cost
cost cost
sin® @ +cos* @ _
= T - Multiply.
cosf
1
 sintfecostl
cosf
1
= Use the Pyth Identit 20 +sin26=1.
cosd se the Pythagorean Identity cos sin
= Sccﬁf By definition, —; =secé.
sing sind  sind 1+cosd sin@ 1-cosd To add fractions,
"1-cos®  1l+cos®  (1-cosd) \1+cosd (1+cos@) \1-cosd create common denominators.

sin@(1+cos) — sind(1-cosd)
(1+cos@)(1-cosd)
sin@(1+cos@) — sind(1-coso)
sin? @
sin @ +sin@cos & —sin & +sin & cos &

sin@sin @
_ 2siad@ cosd  2cosd

~ sin@sing  sind

Combine numerators.

Use (1 + cos@)(1 — cosd) =1 - cos?d = sin’H

Distribute. Write sin20= sin@dsiné

=2cotl » Cancel By definition, <2 =cot@.



1-cos® (l—c%ﬂ cos @

9. =
secd—1 (mi:_ 15\0039 Write everything in terms of cosine. Since we have C0S# in the denominator,
. . . — c0s6
(l — cos 9) cos Wwecan clear denominators by multiplying by a form of 1, where 1 = <2
= Distribute.
(colse 0039—1-0039)
= M ~cos Cancel.
(l—cos@)
= cos@
: . 1-cosé@ 1-cosé 1-cosd
Alternatively: = ( - ) = ( - Cosg) Create common denominators and add fractions.
secd-1  (w5-1) (axo—0)
(1-cos®)
o 1-cos@
( cosd )
(I-cosd) 1
1- cosé
1 ( cosd )
1- 0
= (%).(lfocsozg) Cancel.
=C0S0
2
10. siné + oo _ siné + L~cot26’
csco csco
= sin@ + sin@-cot’o
2
= sing + sinH(C?SZH]
sin“ @
2
= sind + C‘?S 4
sing
. (sin 9] cos’ 6
= sinf@ | — |+ —
sin@ sin@
_ sin?@+cos’ 0
B sing
1
sin@
= csch &
I S 1 (1+cos€} N 1 (1—0056)
1. T"cos6 1+cose (1-cos@) \1+cos@ (1+cos@) (1-cosd

_ (L+cosH) + (1-coso)
~ (1-cos8)(1+cosd)
2
sin® @

2csc’0





