COMMON CALCULUS 1 INTEGRALS

/e’“'dx:e‘”—i—(}'
- /csc2 xdx = —cotx + C
/ n /cchgzdx:fcoterC

kdx = kx + C
secx tan zdx = secx + C

/cosxda: =sinx +C
cscxcotxdr = —cscx + C

/sinxdw: —cosx + C

/sec2 zdx = tanx + C
xildx—/ de =ln|z|+C

/

/ gl

/xndx— -0 (n#-1)
/

[

DEFINITE INTEGRAL DEFINITION

b
flz)dz = lim Soroy f(zx) Az where Az = =% a gy, =
a+ kAz

FUNDAMENTAL THEOREM OF CALCULUS, PART |

Assume f(z) is continuous on [a, b]. If F(x) is an antiderivative
b

of f(z) on [a, b], then / f(z)dz = [F(z)]® = F(b) — F(a)

FUNDAMENTAL THEOREM OF CALCULUS, PART II

# [ foa = sio)

dz 1
————— =sin x+C g(x)
/\/(11 — z2 g —seclo i 4 (t)dt = f(g(z))g'(z) (chain rule version)
/i:tan_lx—i-C |w|.ac
1+ 22
BASIC INTEGRATION PROPERTIES MORE INTEGRATION PROPERTIES | COMMON CALCULUS 2 INTEGRALS
b b b b / dr _ 1]
== +b+C
/[f( JEo dx‘/f s [Lowris || [*stayas < [y it = 3 a0+
tanzdr = In |secz| + C
/ d:z:fc/f )dx Iff ) > 0fora < a <b,then

/fx =0 /f )da >0

/a f(x)dx:/a f(x)dx+/b f(z)dz(a <b<c) Ifm < f(z) < M fora < o < b, then
b
/kdx:k(b—a) m(b—a)g/f(x)da:SM(b—a)
a a
INTEGRATION BY PARTS INTEGRATION BY SUBSTITUTION

/
?
Iff ()fora<x<bthen
/f /f /f d93>/ g(x)dz /cscmdﬂc— In|cscz + cot x|+ C
/
/
/udv:uv—/vduor /f( dx—/fg u)du or ?

seczdx = In|secx + tanx| + C

cotzdr = In|sinz| + C

Inzder =zlnz—z+C
tan~'wdr = ztan "'z — $In (1 +2%) + C
m sin” () + ¢

=ltan™! ()4 C

2 2
a®+x
— ! .
/ f(x)g'(x)dx = / ['(2)g(z)dz Re- / f(g x)dr = f(u)du | where F(x) is any antiderivative of f(z) and k is
member the acronym ILATE when choosing . g(a) any nonzero constant. For example,
Inverse Trig, Logarithmic, Algebraic, Trigonometric, Exponential where u = g(l‘) and du = g/(x)dz /e’”dx — %(’kl 4+ C and / sin(k:(:)dx _ 7% cos(k’a:) +C

ARC LENGTH FORMULA

b b 2
Arclength:/ \/1+(f’(x))2dxor/ 1+ (Z‘z) dx

VOLUMES OF SOLIDS OF REVOLUTION

b b
DISK METHOD: / (Radius)zdx: / W(R(x))zdw

a
Outer Inner / b
Radius Radius T

b b
SHELL METHOD: / 27 (ohell ) (\Shell ), / 27 (el

b
™

WASHER METHOD :

Radlu% Hel ght Radlus

(:1:))2) dx

Shell
Helght

TRIGONOMETRIC SUBSTITUTION
EXPRESSION  SUBSTITUTION EVALUATION

5 5 x =asind a? — a2sin® 6
a2 —x

dx = acos6df =acosf

Vi o vTotmd Va? +a?tan’

dz = asec? 0d0o = asect
5 5 x = asecl vVa?sec? —a?
)dy 2 —a
dxr = asec 6 tan 0do =qtanb



AREA BETWEEN TWO CURVES
b
A= [ 1f(@) = g(z)| dx
VOLUME BY CROSS-SECTIONS (GENERAL SOLIDS)

V= f; Alz)dz or V = fcd A(y) dy where A(z) is the area of

the cross-section perpendicular to the axis.

AREA OF SURFACE OF REVOLUTION

dy 2
e (&) o
arc length = [ds

[ 2myds
[ 2mads

rotate around x-axis
surface area = )
rotate around y-axis

ARC LENGTH AND SURFACE AREA (PARAMETRIC)

L)+ ()
¢< ) (%

dt

arc length

dx
dt

rotate

)dt

around x-axis

AVERAGE VALUE OF A FUNCTION

b
favg = bia fa f(x) dx
APPROXIMATING INTEGRALS
n—1 b—a
eft Sum x ZE:O flxy) x -

Right Sum: R,, = Az Y f(x;)

£ (22)

A .
TRAPEZOIDAL RULE: T}, = —l < o) + 22 flx) + fan )

Ti—1+T;

Midpoint Rule: M,, = Az Z f 5

i=1

AT(fo+4f1+2fz4-4f3+"'
+4fn—1 +fn

Simpson’s Rule: S,, =

(n even)

WORK (FORCE x DISTANCE PROBLEMS)
W = f; F(z)dx F(z) : variable force applied over [a,b]

MOMENTS AND CENTERS OF MASS

surface area = b p1
8 dx dy rotate M, = pfax[f(x) - g(z)]d, M, = Pfa 3 [fQ(x) - 92(@] dx
f 2me dt + dt dt d y-axi 7= My M,
around y-axis =X j=L
AREA, ARC LENGTH, IN POLAR COORDINATES REMAINDER ESTIMATE FOR THE INTEGRAL TEST
o o [ f(@)de < Ry, < [ f(a)da
— _ 2 o o]
area 7/04 57 do arc length 7/ r? 4+ (d@) dé Sn+fn+1f($)dl‘ <S8 <S8+ [Zf(x)de
SEQUENCES TAYLOR SERIES
lim » =0 (Jr|<1 = f"(a n
Monotone + Bounded = convergent n=o
f'(a) f"(a) 4 ) 3
CONVERGENCE TESTS SUMMARY =f+ =@ -g+ 5=’ + 5 F@—a)’+
Geometric: 3" ar™ conv. if | < 1 < 1 a ) SOME MACLAURIN SERIES AND INTERVAL OF CONVERGENCE
1 " Function Series Interval of conv.
-series: — . 1
p-series anconv <~ p>1 : zzzo:o;c”:l—i-x-i—xQ-i-wS-i--“ (—1,1)
0 — X
Integral: dx conv. — conv. o T 2 8
& /a J(w) dx 2.1 € =Yooy 1+1'+T—+;—,+ (—00,00)
Comparison: 0 < a, < b,, b, conv. = a, conv. 2+l 3 5 7
b B Z Z sinx = 200:0(—1)" rLr_r o (=00, 00)
an same " (2n+1) 31 517!
Limit comp.: lim — =L (0< L < ) = . .2 2 4 6
n— oo n behaVIOUI” COS T Z(XJ ( 1)77, x _ 1 _ £ + 2 £ + . (_OO OO)
P n=0 (2n)! 20 41 6! '
Ratio: p=lim|—*|, p<1= conv. o 2 g3 gt
" I(l4a) =30 ()" =k (=1,1]
. n 2 3 4
Root: L =lim {/|ay|, L <1 = conv. p2n+1 JC I S
tan~'z = 3 (=1)" —r-— 4+ 1,1
Alt. series: b, |— 0= Z )by, conv. =z =3 no(=1) 2n+1 5 t5 7T =11]
~ [m m(m — 1)z?
Absolute: Z la,| conv. = Zan conv. (1+z) Yonet <n>1’k =1+mx+ ( o1 ) +-- (—=1,1)



