Trig Identities Which Will Need To Be Recalled or Derived Rapidly:
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cos’x + sin“x = 1 1 — cos’x = sin“r,
1 — sin’c = cos’z,
1 + tan’c = secx sec’r — 1 = tan’z,

sec’r — tan’x = 1,

cot’r + 1 = cosec? x cosec’xr — 1 = cotzm,

cosec’ x — cot’x = 1.



sin (a + b) = sina cosb 4 cosa sinb

sin 2a — 2sin a cos a

sin (a — b) = sinacosb — cosasinb

cos (a + b) = cosacosb — sinasinb

cos (a — b) = cosacosb + sinasinb

cos 2a = cos?a — sin’a

1 + cos 2a

cos 2a = 2 cos?a — 1 cos?a = ;
. 2 . 9 1 — cos 2a

cos2a =1 — 2sin“a sin“a = >




Averaging

we obtain

Averaging

we obtain

sina cosb + cosasinb = sin (a + b)

sina cosb — cosasin b = sin (a — b)

sina cosb = %(sin (a 4+ b) + sin (a — b))

cosacosb — sinasinb = cos (a + b)

cosacosb + sinasinb = cos (a — b)

cosacosb = %(cos (a 4+ b) 4 cos (a — b))

sinasinb = %(cos (a + b) — cos (a — b))
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sin (a + b) = sina cosb + cosasinb

Dividing we obtain
cos (a + b) = cosacosb — sinasinb
sin(a +b) sinacosb+ cosasinb
tan (a + b) = = : ,
cos(a+b) cosacosb—sinasinb
sinacosb cosasinb sina sinb
| |
_ cosacosb cosacosb _ _cosa cosb  iphat
cosacosb sinasinb , sina sinb’
cosacosb cosacosb cosa cosb

tana + tanb
1 —tanatanb

tan (a + b) =




Using A = tan(arctan A) and B = tan(arctan B) we have

tan (arctan A + arctan B)

tan (arctan A) + tan (arctan B)

1 — tan (arctan A) tan (arctan B)
A+ B

= , so that
1— AB
arctan A 4+ arctan B =
( A+ B .
arctan if AB <1
1— AB
A+ B .
<arctan1_AB—|—7r if AB>1,A>0,B>0
t A+ B ifAB >1,A<0,B<O0
arctan — 1
\ 1—AB ’ ’




More Trig Identities:

tan u
sinuy 2sinucosu 2 sin u cos u sin 2u
~cosu  2cos?u  (2cos?u—1)+1 cos2u—+1’
] ] T T sin @
which becomes, when u is replaced by —, | tan — =
2 2 cost + 1
tan u
sin u 2 sin “u (2sin“u —1)+1 1 — cos22u
~ cosu 2sinucosu 2 sin u cos u - sin2u
. ) o T 1 —cosx
which yields similarly tan — = . = cosecx — cot x
2 Sin &

(Check: (1 — COS a:) (1 <+ cos :c) — 1 — cos ?x = sin zw)




More Identities:

(s

o <w 71') . (m + %) sin (:c + 5)

5_'_2 2 _cos(az—l—g)—|—1

sin x cos 5 + cos x sin 5

sinx-0-+cosx-1

cosmcos%—sinwsing—l—l cosz-0—sinx-1+1

tan(£—|—z> ztan(w—l_%) :1—cos(w+g)
2 4 2 Sin(CE—F%)

1 —coswcosg—l—sinwsing

1l —cosx-0+sinx-1

sin & cosg + cosxsinZ

5 sinx -0+ cosx-1
r T COS T 1+ sinx
tan(——|-_)— —

2  4) 1—sinx COS T
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Another Derivation:

Iy sin (u + %) sin u cos% + cosu Siﬂ%
tan {u 4+ — | = N = - - —
Ccos (u -+ Z) cos u cos %y — sinwu sin 7

: 1 1
sinu COSU * —= ' '
7 T /3 sinu -+ cosu sinu + cosu

— 1 o 1 - ° y °
cosu - — S1Inu » — COSU — S1Inu COSu S11Nl w
V2 V2 T

sin® u + 2sinu cos u + cos 2u 1 + sin 2u

cos 2u — sin %u cos 2u

T
similarly becomes, when wu is replaced by Y

r T 1+ sinx
tan | -+ — | =
2 4 COS &




