CALCULUS SUMMARY

A quick reference on Exponents, Logarithms, Differentiation, Integration, Power Series

Exponents
bx>0 bX:byifandonIyifXIY
bbY = b*Y (b*)" =b
b*/b¥ =b*Y a* =e'

Logarithms

Natural Logarithmic Function f(X) =10og, X =InXx The

natural number e » 271828182846. To get this
number on the calculator, press 1 INV Inx.
log, x iswritten Inx (read "el-en-ex"

e:Ii®rrg(1+x)1’X Inx=Db ifandonlyif €°=x
X

limlnx=-¥% limlnx=¥.
x® 0* X® ¥
Ine* = x e’ = p?

X
Inxy =Inx+Iny In;zlnx-lny

Inx? = ylnx

Logarithms to other bases:
y=log, x ifandonlyif a’ =x

log, xy =log, x +log, y Iogaizlogax— log, y

_log, x

log, a
A calculator can be used to evaluate an expression such as
log,14 by virtue of the fact that it is equivalentto In14/In2.

log, X’ = ylog, x log, X

RULES OF DIFFERENTIATION

(where u is a function of x)
The derivative of a constant is 0.

The power rule: the derivative of X" is nx"*.

d 0 —

Lu" = nu"tue
S(cu)=cxue
L(uxv)=uttve

The general power rule*:
The constant multiple rule:

The sum and difference rule:

*The General Power rule is a special case of the Chain rule.

The product rule:
The quotient rule:

The chain rule*:

The absolute value rule:

Exponential functions:

The natural number e:

The natural log:

uc
&(nu) = =

Logarithms to other bases: &(Ioga X) =

Trigonometric formulas:
i(sinu) =udcosu
ax

d 2
—(tanu) = utsec®u
dx

d (cotu) = - utcsc®u
dx

L (Uxv) = uxve+ udy
g alo_ vul- uxve
dx%vb_ V2

&= (u)xu

F(e)=¢e"xue

1
%(Inx):;

u
L (uAdnx) = <" Inx>u¢

~ (Ina)x

1
%(Ioga u) - (Ina)u xu

i(cosu) =-uGinu
dx

i(s:ecu) =ulsecutanu
dx

i(cscu) =-ulcscucotu
dx

d : o u¢ d -
—f[arcsinu] = —[arccosu] = —
dx 1- u? dx 1- u?

d u¢ d -u
—[arctanu] = il =

dx[ ] 1+u? dx[arCCOt ] 1+u?
—[arcsec u] - i[arccszc u] :——u¢
dx luvu?-1  dx ulvu®- 1

i(sinh u) = udcoshu
dx

%(cosh u) =udsinhu

Example of the general power rule with trigonometric functions:

d - 3 _i . 3
dx(sm X) = dx(smx)

= 3(sinx)? cosx = 3sin? X coSX
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RULES OF INTEGRATION

n+l

The basic f la: AX" dx = +C
e pasic tTormula O( X n+1
Constants: (\p dx=C (‘ﬂx =X+cC
Ok dx=kx+C  Okf(x) dx=kQf (x) dx

The sum and difference rule:

ad f (x) £ g(x)] dx = Of (x) dx+ g(x) dx

1
Fractional functions: 0; dx =In|x +C
N ! .uc¢
onu:In|u|+C Ode:In|u|+C
Exponential functions: ridx = —an C
' gl agd

The natural number e:
\ 1 Y
oe“dx:m:xe“+c oxe'dx =(x- )e* +C

(‘)xe""xdx:Z—z(ax- 1)+C

gn- 1)/2y
RPN for odd n
6 x'e *dx = 2a
13%6---(n- 1) [p ¢
2(n/2)+1a(n/2) 5 or evenn

Composite function where u is a function of x;
Of (u)utdx = F(u) +C

n+l

The general power rule: AU"uX = +C
g p o n+i
Integration by parts; try letting dv be the most
complicated portion of the
integrand that fits an N _ N
integration formula: OJdV =Uuv- O/dU

The definite integral where f(X) is the derivative of F(x):
N b
Qf (dx=F(b)- F(a) =[Fx)].

Second degree ponnomiaIs for p(x)=Ax 2 +Bx +C:

—+ (b)u

IJe|0(fvl) 4pg

Trigonometric formulas:

. 1 - 1.
Asinudx=- —cosu+C osudx=—sinu+C
¢ uc (04 u¢

(pecudu = Injsecu+tanu +C

Opec’ udu=tanu+C Cpecutanudu=secu+C
¢pscudu = - Injescu+cotu|+C

oesc’udu=- cotu+C
Orscucotudu =- cscu+C

Cjanudu:- Injcosu +C b:otuduzlnlsinu|+C

u
07 arcsm Yic o— —arctan +C
va?- u? a

. du u
O - —arC$C—+C
wu’-a*> a

1 1
(pn‘udu=—=u- =sin2u+C
(ein“udu=-u- Zsin2u
o oszudu-£u+£sin2u+c
02 SU* g
<. 1 .
(;ln3udu=—§(2+sm2u)cosu+c

Cros’ udu=%(2+cos2 u)sinu+C

Definite Integrals
Natural Number e

¥ ¥
Qe “dx=a Q xe ““dx=a’

n+l

¥ ¥
Q x%e ¥2dx = 2a° Q x"e *2dx=nla

Probability Integrals
= (‘5 x"e" ' dx

For the form

| :ﬁa'u2 | _i | :_pa'

° 2 ' 2a 24

Iszéa‘2 I4:%a'5’2 l,=a®
_gn-1)/2¢

fOdean W

for even n:

| _18%-(n-1) [p
n 2(n/2)+1a(n/2) a

Complex Trigonometric Identities
cosq=1(e" +e %) el =cosq+ jsing

sing=-5(e' - e’)
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Quadratic Equation

Given the equation o b+ /bz - 4ac

ax’ +bx+c=0:

2a
Power Series Representation
¥ Xn X2 X3
e* _a__1+x+_+_+
neo NI 2 3
¥ _1n 2n 2 4
COSX:éuzl'X_'l'x_'
o (2n)! 2! 41
sinx = a( Dl =X X—3+X—5
“ (@n+1! " 31 5 T
¥ 2n 2 4
cosh x = =1+ —+—+
nao(z n)! 21 4
¥ X2n+1 X3 X5
sinhx = a— X+—+—+
oo (2N +1)! 3l 5l
( 1)n+l n X2 X
In(1+ x : =X-—+—-
( )= nao n 2 3
1 g n 2 3
——=a X =1+ X+ X +X +..
1 n=0
1 g 2 4 6
=a X" =1+t + L, X<l
1- X n=0
»1- X, [{<1
1+x

N1+ X » 1+%x, X <1
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