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Example: Explain why e’ = cosz + isinz, if i = v/—1.
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= cosz + isinx.
Example: Explain why cos(—z) = cosz and sin(—x) = —sinx.
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Example: Explain why cos? z + sin®z = 1.
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= (cosz + isinx)(cos(—z) + isin(—x))

= (cosx +isinz)(cosx + i(—sinx))

= cos’x —isinxcosx + isinxcosx — i? sin
=cos’x — (—1)sin’z

= cos? x + sin? z.

Example: Explain why cos(x 4+ y) = cosx cosy — sinxsiny, and

sin(z + y) = sinz cos y + cos x sin y.

cos(x +y) +isin(z + y) = !@+Y)
— eiw+iy — eixeiy
= (cosx + isinx)(cosy + isiny)
= cosxcosy + icoszsiny + isinzcosy + i’ sinxsiny

= (coszcosy + (—1)sinzsiny) + i(coszsiny + sinz cos y).
Comparing terms on each side gives

cos(z +y) = coszcosy — sinxsiny, and

sin(z + y) = sinx cosy + cos zsin y.



BASIC TRIG IDENTITIES
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Example: Explain why e* = cosh x + sinh x.
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= cosh z + sinh .
Example: Explain why cosh(—xz) = coshz and sinh(—xz) = —sinh z.
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Example: Explain why coshz = — and sinhz =
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= sinh x.

Example: Explain why cosh?z — sinh® z = 1.

1=e=ert(=2)

= (cosh = + sinh z)(cosh(—x) + sinh(—x))

= (coshz + sinh x)(cosh x — sinh x))

2 . . . 2
= cosh” x — sinh z cosh  + sinh x cosh z — sinh” z

= cosh? z — sinh? z.

Example: Explain why cosh(z + y) = cosh x coshy + sinh x sinh y,

sinh(xz 4+ y) = 2sinh z cosh y.

and

1 1 x T T X T T
=s(lte+ g+ pra g Tt
(=2)? | (== (=2 (=2)°  (=2)° (=2
B T TR S TR T 7
1 IQ 1133 CC4 ZE5 $6 [L‘7
:ﬂum+—+§+ﬁ+§+—+?+
.’II2 m3 $4 11,'5 $6 .%'7
+1—$+§—§+?—a+a—ﬁ+ )
—1 IL‘2 1'4 {L‘6 IES
=+ g+ pteatat
= cosh z.
1 .%2 1'3 .’134 .%'5 1'6 [E7
:ﬂ@m+—+§+—+§+§+;+)
(—2)? | (=2 (=2 (=2  (=2)° (o)
A R T - T T 7
1 1‘2 $3 .174 ZE5 $6 CE7
:ﬂ@m+—+§+—+—+§+?+)
2 1‘3 $4 3}5 $6 $7
B Tt b TR TR TIA)
1 l’z $3 1‘4 l’s ,176 1‘7
:ﬂum+—+§+m+§+—+ﬁ+
$2 .583 :L’4 .T5 .586 337
BT TR TR T T T
3 5 7 9



BASIC TRIG IDENTITIES
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