MTH 352 Some Formulas from Math [->IV Fall 2004
Prof. Lee Townsend
Calculus:
Expression Form First Derivative Related Integral
Type
Constant c dy chx —ex+C
= -0
dx
Polynomial =x" d ntl
y yex —yzmc”’1 Jx"dxz Y _iC
dx n+1
Power of a =y" dy du s
y=u ay au o, ng
Functions i e J“ du = il ¢ =l
Log y=lnu ﬂzlﬂ Ju’lduzjﬂ=ln|u|+C
dx udx u
Sin(u) y=sinu ﬂzﬂcosu Jcosuduzsinu+C
dx dx
Cos(u) Yy =cosu ﬂz—@sinu Jsinuduz—cosu+c
dx dx
Exponent y=eé" dy _ du o Je”du =e"+C
dx dx
Product of dy du of (u)du=c| f (u)du
Constantand | ¥ =cu e Sax ‘[ ) ‘[ )
Function
Sum of two y=u+v dy du dv J{f(u)+g(u)}du=
functions b de  dx
Jf(u)du +Jg (u)du
Product of two | V =uv dy dv N du Judv =uy— J.vdu
functi —=u—+v—
Hnetions dx dx dx | [yeeoration by parts
Quotient of pt du dv
two Functions v dy Ve "ax
dx v?
Chain Rule v=f(u(x)) | dv dydu du
&2r_Lrnr — ldx = d
ol J £ )| == Jdv = [ £ o)

Partial fractions — there are three types (equate numerators then pick values of s to find 4, B, C):

Type

Form

Product of simple

7s—1 A

B

linear factors (S+l)(s—3)zs+l+s—3; Ts—1=A(s=3)+B(s+1)

Repeated linear factor 7s—1 A N B N C
(s+1)2(s—3) s=3 s+l (s+1)2
Quadratic factor 7s—1 _As+B  C

(s +1)(s-3) s +1 T3




Completing the square

Problem: transform a quadratic as follows: Ax*+Bx+C =4 {(x + a)2 +b° }

Solution:
1) Expand the right hand side: Ax’ +Bx+C=4 {x2 +2ax+a’ + bz}
2) Match coefficient of x to find a: B=2A4a SO a= %
3) The constant is 5 C= A{a2 +b2} 50 p=C_g
A
Properties of Logarithms and Exponents v=1log,u u=>nb"
Name Exponents Logs
Product Rule b'b" =b"" log, u+log, v=1log, uv
Division Rul -
1v1iSion Ruie b_ =p' b = L logb u— logh V= logh z
bv bY \%
Power Rule (bu )V =p™ logb uv = \)logh u
Unity »’ =1 log,1=0
Identity u = blst log, b=1
u=v Base Conversion:
LY. U _ pv 1
Equality: 2" =5 log, u = og,u
log, u=log, v log, b
Trig
SOHCAHTOA: sinu =222 cosu = adj tany = PP = 301
hyp hyp adj cosu
Law of sines .a = ,b = ,C (side a is opposite angle A4, etc.)
sin4 sinB sinC
Law of cosines a>=b*+c*—2bccos A (side a is opposite angle A)
cos’ A+sin® 4=1 All Students Take Calculus: %% (positive trig functions)
sin (ot + ) =sina cos B +cosarsin 8 cos(a+ f)=cosacos f—sinasin §
Caveat:  When using inverse trig functions, beware - the calculator returns only one of the
possible two answers — you need to figure out the other one.
acosot+bsinot = Asin(wt+¢)  with  A=+a’+b*> tang=a/b
Other

Arc length:  s=r0 Sector area: A= %rze

ax+ay=a(x+y) =y =(x+y)(x-) xzi2xy-|—y2=(xiy)2
FOIL (First, Outer, Inner, Last) = how to multiply two binomials
PEMDAS (Parentheses, Exponents, Multiply, Divide, Add, Subtract) = order of operations

_ —b+~b* —4ac

2a

Quadratic equation: ax’ +bx+c=0 solution: X



