Mathematical Tables
Trigonometric ldentities

tan(a) = [sin(o)]/cos(a)

cosec (a) = 1/sin(a)

sec(a) = 1/cos(a)

cot(a) = 1/tan(a)

sin(o.) = cos(90° - o) = sin(180° - &)
cos(a) =sin(90° - o) = - cos(180° - o)
tan(a) = cot(90° - o) = - tan(180° - o)

sin(a + B) = sin(a) cos(B) + cos(a) sin(p)

sin(a - B) = sin(a) cos(P) - cos(a) sin(p)

cos(a + B) = cos(ar) cos(P) - sin(a) sin(B)

cos(a - B) = cos(a) cos(B) + sin(a) sin(P)

tan(a + B) = [tan(a) + tan(B)]/[1 - tan(a) tan(B)]
tan(o - B) = [tan(a) - tan(B)]/[1 + tan(a) tan(B)]

sin(ot) cos(B) = (1/2) [sin(a + B) + sin(a - B)]
sin(a) sin(B) = (1/2) [cos(a. - B) - cos(a. + B)]
cos(a) cos(PB) = (1/2) [cos(a + B) + cos(a. - B)]
cos(a) sin(B) = (1/2) [sin(o + B) - sin(a - B)]

sin (2a) = 2 sin(a) cos(a) = [2 tan(e)]/[1 + tan®(a)]

cos(2a) = 2 cos?(ar) - 1 = 1 - 2 sin®(a) = cos(a) - sin*(cx)
=[1 - tan’(a)J/[1 + tan* ()]

tan(2c) = [2 tan(a)]/[1 - tan*()]

sin(3a) = 3 sin(a) - 4 sin®(o)

cos(3a) = 4 cos*(a) - 3 cos(cr)

tan(3ct) = [3 tan(a) - tan®(a)J/[1 - 3 tan’(a)]

sin(4a) = 4 sin(a) cos(a) - 8 sin®(cr) cos(ar)

cos(4a) = 8 cos’(a) - 8 cos¥(a) + 1

tan(4a) = [4 tan(a) - 4 tan®(a)]/[1 - 6 tan*(a) + tan*(a)]

sin®(a) = (1/2) [1 - cos(2a)] = 1 - cos*(a)
cos®(ar) = (1/2) [1 + cos(2a)] = 1 - sin*(a)
tan’(a) = [1 - cos(2a)]/[1 + cos(2a)]
sin®(ar) = (1/4) [3 sin(a) - sin(3a)]
cos®(o) = (1/4) [3 cos(a) + cos(3a)]
sin*(a) = (1/8) [3 - 4 cos(20) + cos(4al)]
cos*(o) = (1/8) [3 + 4 cos(2a) + cos(4a)]

cos(a) = [e"* + e1%]/2



sin(a) = [€* - e19]/2j
tan(ar) = () [ - e¥)/[e" + €7°]
e’ = cos(a) + j sin(a)
e’ = cos(a) - j sin(a)

sin’(ar) + cos®(a) =1
1 + tan?(ar) = sec’(o)
1 + cot’(a) = cosec(cx)

sin(a) + sin(B) = 2 sin[(1/2) (a + B)] cos[(1/2) (a - B)]
sin(a) - sin(B) = 2 cos[(1/2) (a + B)] sin[(1/2) (o - B)]
cos(a) + cos(B) = 2 cos[(1/2) (o + B)] cos[(1/2) (o - B)]
cos(a) - cos(B) = -2 sin[(1/2) (a + B)] sin[(1/2) (a - B)]
tan(a) + tan(B) = [sin(a + B)]/[cos(c) cos(B)]

tan(a) - tan(B) = [sin(a - B)]/[cos(a) cos(B)]

Indefinite Integrals

J'sin(ax Ydx = — icos(ax)

J'cos( ax )dx:ésin( ax)

J.sinz(ax )dx=§— sin( 2ax)
2 4a

J.cosz( ax )dx=§+ sin(2ax)
2 4a

'[sin( ax )cos( ax )dx _Lin? (ax)
2a

J. xsin( ax )dx=a—12[sin( ax )—axcos(ax)]

J. Xcos( ax )dx=a—12[cos( ax)+axsin(ax)]
'[xzsin( ax )dX:a_13[ 2axsin(ax )+2cos(ax )-a’x? cos(ax)]

'[xzcos(ax)dx:%[2axcos(ax)—23in(ax Wa’x? sin(ax)]



'[eax dx=§ealX

J. xe® dx:aize ¥(ax-1)

J.xzeaxdx:iseax( a’x*—2ax+2)
a

Xn
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Ix"e“dx: e*’x—jxn te®dx
a a

jeaxsin(bx )dx e[ asin(bx )-bcos(bx)]

a’+b?

_[e""X cos(bx )dx:%eax [ acos(bx )+bsin(bx)]
a“+b

_[—dx _ L tan ‘l(b—x]
a’+b?x? ab a

,[ x%dx X atan‘l(%j

a’+b?x? b? b’ a

Sums of Powers of the First n Integers

K=1+2+3+......... +n:n(n+1)

k=1 2

Zn: k?=1°+2°+3%+.......... +n2:n(n+1)(2n+1)
k=1 6
Z“: K = n’(n+1)*
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Series Expansion
3 5 7 9
tant(x)=x— 4 X X
3 5 7 9
- 1x* 1.3x> 1.3.5x" 1.3.5.7 x°
sint(X)=x+ =+ =~y - A
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cos‘l(x)z——x—x——si ...........
6 40
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sin(x)=x— 4+ -2 X
3 5 7 9
2 4 6 8
cos(x)=1-~ 42 X X
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