SM3 12.3: Pyth Trig Proof

1) 2cos?0—1=1—2sin’0 Given  2) : 1 — cos?8 Given
tan’@ = ———
cos“0
2(1-sin?0)—1= Pyth ID
sin’@ Def of
2—2sin?0—-1= Distrib cos20 tan
1—2sin?0 = Add 1 — cos?8
cos20 Pyth ID
QED QED
3) 4sin? 0 + 4cos?0 = 4 Given  4) cos 6 — cos*8 = cosB sin*H Given
4(sin?0 + cos?0) = Factor cos 8(1 — cos?0) = Factor
4 = Pyth ID cos 0sin?0 = Pyth ID
QED QED
5) cos?0—1 _ Given  6) secO +1 _  sinb Given
——— = —tan0Osin0 tand ~ 1—cosb
cos 6
]
—(1 — cos?0) Factor cos 6~ _ Def of
e sin 6 sec,tan
cos© cos 0
—sin20 Pyth ID ! cos6) _ ivisi
= v (cos 0 + 1) (sin 9) B Division
cos B
1+ cos 6\ /cosB
—sinBsin 6 _ Factor ( cos ) (sin e) - Add
cos 8 1+ cos6
sin 0 = Mult
Def of
—tanBsin® = tan (1+cosB)sin 6

sin20 Mult

(1+cosB)sin 6

1 — cos?0 Pyth ID
(1+cosB)sin®
(1—cosB)(1 +cosB) Factor
sin®
1—cos® Divide

QED QED



7) cos*® — sin*6 = cos?6 — sin*0

(cos?6 — sin?0)(cos?0 + sin?0) =

cos?0 — sin%0 =

QED

9) (1 -—tanB)? = sec?0 — 2tan®
1—2tan® + tan?6 =
sec?0 — 2tanf =
QED

11) cos?0

m=1+sm6

1 — sin20 B
1—sin®

(1 —sinB)(1 + sinB) B

1—sin®
1+ sin(0) =
QED

Given 8)
Factor

Pyth ID

Given 10)
Distribute

Pyth ID

Given 12)

Pyth ID

Factor

Divide

tan*0 + tan?0 = sec*d — sec?0
tan?0(tan?0 + 1) =
(sec?8 — 1)(sec?0) =

sec?d — sec?f =

QED

(cos® —sin0)? =1 — 2sin 0 cosO
c0s?0 + sin?f — 2sin 6 cosO =
1—2sin0Bcosb =

QED

(sec?® + csc?0) — (tan?6 + cot?6) = 2
sec?0 — tan?0 + csc?0 — cot?0 =

1+1=

QED

Given
Factor
Pyth ID

Distrib

Given
Distrib

Pyth ID

Given
Distrib
Pyth ID

Add



13) 1 1 2 Given 14) sec?BcscH Given

1—c059+1+c059=sin29 sec29+csczezsme
1+cos® 1-cos0O Mult 1
+ = 20D
1—cos?20 1-—cos?0 %: Def of
et ——r sec, csc
2 _ Add cos?0 ' sin%?0
1—cos?9 1
2 cos%0sinb _
——= Pyth ID sin? 0 cos? 0 Mult
sin* @ cos20sin20 ' cos20sinZ0
S S
cos%0sinb
sin2 0 + cos20 Add
cos2 0sin? 0
S S
cos20sinf® _ Pyth ID
1
cos20sin? 0
2 a2
1 cos“ 0sin“ 0 _ Divide
cos20sind 1
sin@ = Divide
QED QED
15) tan*f = tan?Osec’d —sec?6 +1 Given
tan? @ tan? 0 = Factor
tan® 0 (sec? 6 —1) = Pyth ID
tan? @ sec? @ —tan? 0 = Distribute
tan® O sec? 6 — (sec? 6 —1) = Pyth ID
tan? @ sec?f —sec’+ 1= Distribute

QED



