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**Basic Limit Rules: Plugin, Factor/Cnx, Do Math, Infinite, Rationalization, Graphs, One sided, Trig

. C
Iim —=0,n>0 Iim Ihx =4 ln’n 1nx=—00 li[n €x=+00 hm e'x=0 hm e_'x=0 1
X = do X X = +0, x=0* X = 40 X = —0 X = 4
B e N=ase - B A ] fm tanx _ .o g 1—cosx -0 1) = j(x+h)—f(x)
X = —© x>0 * x—0 X x=0 * h—>0

Basic Derivative Rules (u =1(x), v = g(x), c= any real number)
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Power Rule: (cx")’ = cnx""! Product Rule: (uv) wviviu Quotient Rule: (-vu—)' = —15'—1—’-';—"1
y
Chain Rule: (cu")' = cnu" ™ 1u' Implicit: x'ydx +y'xdy solve for dy/dx (utv) ewty
’ ’ ‘
= (sinw) " = (cosu)u (cosu) = (~sinu)s’
’ ’ !
(tanu) = (scczu)u' (cotu) = (—-csczu)u‘ (secu) =(secutanu)u'
(cscu)' ={(—-cscucotu)u' (lnu)'=-1;—
(log,u)' = % ‘ln_la- (") =u'e" (a*)' =«'a*ha
(sin;lu)' or (arcsin u)l = i (tan” ')’ or (arctanu) - (sec™tu) or (arcsccu)' e L
2 1+u? / 2
1-u i fulN u" -1
—1 .\ ! —u' BN’ - -1 ¢ ! =
- (cos ]u) or (arccosu) = (cot™"u) or (arccotu) = 5 (csc™ u) or (arccscu) =
;_ 1-u? 1+u IuI]uz—l
i Basic Integration Formulas (u = f(x), Cora=any real number)
= |
;a n+1
ig’ Iu"du:twl +C,n#-—1 jsinudu=—cosu+c Jcosudu:sinu-kc
= |
2 Iscczu du =tanu+C J‘csczu du =—cotu+C Isecutanu du =secu+C
4 ,
= du =]
o | Icscucotudu:—cscu+C TorJ.u du =hlu|+C tanu du =-Injcosu|+C
—l
q ; jcotu du = n|sinu| +C Isccu du = In|secu+tanu| +C Icscu du =-In|cscu +cotu|+C
b
Ie"du:e"-fc ‘ Iau du=-E1-‘;-a"+C '[ fx)dx = F(a)- F(b)
a
et : 1. = B
- IT—=1 “<'“')+C J A o~ '(Z)4C I-J—-—d" =sin” (%) +C
-4 u“-a 4 a® +u? a®-u? A
el - .
"'"1 ; o ng Frlo X | LA o
i y=log,,xc>b =x g — Y=y - -
4‘ 7 log(xy) 10gx+{ogy . Slope:m= x’_){'orm:—j;i '”T=';l
i "y=hxoe'=x . Lo Pt
4 b log ¢ log(?,) = ‘°8*~“1°ey | Line: y-y, =mlx—x)) or AxtBy=C
i he=1lgl0=1 _ loga J _ - /
i lh1=0,ogl=0 - hoBse = 1oy (2=51)"+ (27)" i,
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16. Integration by Parts:
J. udv = uv - j vdu Type 1: Ix"e”xdx, Ix" sinaxdx, Ix" cosaxdx, Letu = x™ and dv = e dx, sin ax dx, cos ax dx

Type 2: ,[x" Inx dx,fx”sm“ax dx, Iﬂtan_lax dx, Letu =Inx,sin" ax, tan” ax and dv = x" dx
Type 3: Iea"sin bx dx, J.e”“‘cos bx dx Let u = sin bx, cos bx and dv =™ dx

17. Powers of Sine and Cosine:

1. ! sin® x cos™x dx : Save 1 sinx for du and convert other sin™x to cosx using sin?x = 1 - cos2x

2. j. sin"x cos® x dx : Save 1 cosx for du and convert other cos™x to sinx using cos 2y = 1-sin’x
; . 1-cos2x 1+ cos2x
3. j sin®®"x cos®*"x dx : use sin’x = T and cos’x = ——  toconvertto c0s°% 2x and use above rules

18. Powers of Tangent and Secant:

1. I sec®xtan™x dx : Save sec?x for du and convert other sec™x to tanx using sec 2y = 1+tan’x

2x =S seczx -1
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2, j sec”xtan®® x dx ; Save secxtanx for du and convert other tan™x to secx using tan

odd

3. I tan®"x dx : Convert a tanx to sec2x— 1 and expand 4. I sec®¥x dx : Use intergration by parts
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Special Summation Formulas

n n n n 2 n
19, Die=en Z,—=L"2+_ll z,-2="_(”_”_)é2_".tl_) Zﬁ:[—"(—"i’-i)] Area= lm Z{b;a]_/(a+bi)

i=1 i=1 i= i=1 n oo
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Areas, Volumes, Arc Length and Surface Areas

b
20. AREA BETWEEN: A =I [ /)] - [g00) Jdx ; fx) is upper, g(x) is lower; Sfy) is right, g(y) is left
- a
¢ 2 b 2
21. DISK: V= ;zj. [ /) ]7dx ; (horizontal axis) flx) isradius  or V= n_[ [/0)] dy ; (vertical axis) A{y) is radius
% a a
b 2 2 . .. o
22. WASHER: V= ”,[ [ j(x)] - [ g(x) ] dx ; fix) is outer radius and g(x) is inner radius
a

b
23. SHELL: V= sz. rx)[ fix) - g(x) ]dx ; r(x) is radius, fx) is upper and g(x) is lower
a

b 2 b 2
dy I dx
: : 5= = ;5= ,/1 -1 4
24. ARCLENGTH: s '[a 1+[dx] dx; $ ” +[dy] y

2 2
b d b

25. SURFACE AREA: S= 2;;'( rx) |1+ [Ey] dx ; r(x)isradius S= 27:! ). [ 1+ [%) dy ; r(y)isradius
a a
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