Basic Mathematics Reference

1 Quadratic forms 2.3 Pythagorean identities 2.8 Power-reducing or half-angle formulas
The solution to equations of the form az? + bz +c =0 is 1 =sin?u + cos?u (6a) 1 (2u)
.9 — cos(2u
e S 11
b+ VP —dac ) sec2u =1 +tanu (6b) s 2 (11a)
r= % : (1) csc®u =1+ cot?u (6¢) cos?u — 1+ cos(2u) (11b)
2
1.1 Completing the square 2.4 Co-function identities I cos(2u) (110)
. . - . . 1 + cos(2u)
This is accomplished by re-writing the quadratic formula in the sin (f _ u) — cosu (7a)
form of the left-hand-side (LHS) of this equality, which describes 2
factorization m L 29 Sum-to-product formulas
m2+21h+h2=(x+h)2, (2) cos <§—u) =sinu ( )
™
tan ( — —u) =cotu (7¢) . L utv u—v
2 Trigonometry (72r ) sinu + sinv = 2sin cos — (12a)
. . . csc<f—u>:secu (7d) X . _9 u+v . u—v 1%b
2.1 Triangle identities 72r S = SMU = £ €08 =5 Sl — (12b)
With reference to the below figure, the law of sines is sec <§ - u) = coscu (7e) cosu + cosv = 2cos utv cos u—v (12c)
™ 2 2
; ; ; cot (- —u) =tanu () _
sina _sinf_ siny (3) <2 ) cost — cosv = —2sin 21 gin LY (12d)
a b c 2 2
o 2.5 Even-odd identities
and the law of cosines is 2.10 Product-to-sum formulas
sin(—u) = —sinu (8a)
c? = a% + b2 — 2ab cos v (4a) cos(—u) = cosu (8b) 1
b2 = a® 4 ¢® — 2ac cos (4b) tan(—u) = — tanu (8¢c) sinusinv = 2 [cos(u — v) — cos(u + v)] (13a)
2_ 232
a* =c4+b° —2cb cos a (4¢) 1
2.6 Sum-difference formulas (AM or lock-in) cosucosv = [cos(u —v) + cos(u +v)] (13b)
. 1. .
sin(u £ v) = sinucosv £ cosusinv (9a) SIMUCosv =3 [sin(u +v) + sin(u —v)] (13¢)
= i i 1
cos(u +v) = cosucosv F sinusinv (9b) cosusin = = [sin(u + v) — sin(u — )] (13d)
tanwu £ tanwv 2
tan(u tv) = ——— (9¢)
1 Ftanutanv
2.11 Two-to-one formulas
. . .. 2.7 Double angle formulas
2.2 Reciprocal identities . ' Asinu + Bcosu = Csin(u + ¢) (14a)
X sin(2u) = 251;1ucosu2 (10a) — C cos(u + 1) where (14b)
cscu = — (5a) cos(2u) = cos® u — sin“ u (10b) = VAT B (140)
SH; u =2cos?u—1 (10¢) B
= 5b _ 02 = arctan — 14d
secu = —— (5b) =1-2sin*u (10d) ¢ A (1)
1 2tanu A
- tan(2u) = —— 10 - 2
cotu P— (5¢) an(2u) I —tanu (10e) P arctan B (14e)
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