USEFUL MATH FACTS Chemistry BC3253x
SERIES

1. Taylor’s series: f(x) = f(a) + (x-a) f'(a) + (x-a)2 f "(a)/2 + ...+ (x=a)" f W(a)/n! +...
2. °=1+Xx+x2/2+x33! +...
3. sinx= x—x33! +X°/5! = x"IT! + ...
4. cosx=1-x2! + x40 —x°/6! + ...
5. In(1+x)=x—x22+x33-x"4+ ... “1<x<1
6. (1+x)Y2 =1+x/2-x2/8 +x316 — 5x*/128 + ...
7. LX) = 1FX+XRFX3+ ... x2<1
8. (1+X)2=1F2x+3x2F 4 +... x2<1
TRIGONOMETRIC IDENTITIES

sin20 +co0s20 =1 tan 6 = sind /coso
sina SinP =% [cos(a—P) — cos(a+P)] sin(a + B) = sina cosP + cosa. sinf
cosa cosP = %2 [cos(a—B) + cos(a+p)] cos(o + B) = cosa cosP F sina. sinf
sina cosP = %% [sin(a+P) + sin(a—P)] sin 20 = 2 sin6 coso

C0S 20 =052 0 —sin2® =1—-2sin20 =2c0s20 —1
e = coso + i sin® sinf = (e —e™)/2i cos 0 = (" +e™) /2

DEFINITE INTEGRALS
(m,n are integers)

1. .[:x“e‘ax dx = arn]+!1 a>0andn>0
2. '[: e " dx :% 91/2

3. IOC Xe_axzdx - E
0 2
© on _ax? 1-3.5..(2n _1) T 12

4' J.O X2 e dX = 2n+1 (aszrl) n > 1
© onil a—ax? gy nl

5. '[0 X € dX - 2an+1
© 2 1 P 1/2 ,

6. j coskx e ™ dx :_(_) p-Kilda
0 2 a

7. _[asin(nnxj sin(mnxj dx = Ia cos( nnx) cos( mnx) dx = igmn mn>0
0 a a 0 a a >
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INDEFINITE INTEGRALS
(m and n are integers)

J.sinzax dx :E—isinZax
2 4a

cos? ax dx = 5+isin 2ax
2 4a

. 1 . X
J.x sinax dx = —-sinax ——cosax
a a

1 X .
J.x cosax dx = —-cosax +—sinax
a a

) 2X . a’x* -2
Ix sinax dx = —-sinax — ————Ccosax
a a
2,2

2 2X ax .
.|'x cosax dx = —-cosax + ————sinax
a a

2
J.x sin? ax dx = > — - sin 2ax —%cosZax
4 4a 8a
2
'[x cos? ax dx = >— + —sin 2ax +i20032ax
4 4a 8a

2
.[xz sin? ax dx = — — X——% sin 2ax —%cosZax
4a 8a 4a

. .[xz cos? ax dx =

3 X2 1 B X
+4————Sin2ax +—cos2ax
4a 8a 4a

. 1.,
. | sin ax cos ax dx = —sin? ax
2a
. X 1 .
. J.smz ax cos® ax dx == — ——sin 4ax
8 32a

sin(m—n)x _sin(m + n)x

. J.sin mx sin nx dx = m2 = n2
2(m—n) 2(m +n)
. Icos mx cosnx dx = sin(m—n)x ,_sin(m + n)x m2 # n2
2(m—n) 2(m+n)
J.sin mx cosnx dx = — cos(m —n)x _ cos(m + n)x m2 = n2
2(m—n) 2(m+n)
'[e""xdx _&
a
ax eax
_[xe dx = % (ax-1)

eax
: _[xz e™dx = —~(a’x® —2ax +2)
a
Xmeax
a

m ~
. _|.x"1 e®dx = ——Ix”‘ Le®™dx
a



