Recall from Math 141

Integration Basics

Our Math 142 Course Homepage (CH) is

http://people.math.sc.edu/girardi/w142.html
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Basic Inverse Trig Functions
y =sinf = stin_ly where —-1<y<1 and %ﬁgegg
y = cost & Hzcosfly where —-1<y<1 and 0<o<nm
y = tanf & f=tan 'y where y€R and _TW <l < g
y = cot 6 & 0 =cot™ly where y€R and 0<f<m
y = secl & f=secly where ly| > 1 and 0<o<7,0+#—=
y = csch & 0=cscly where ly| > 1 and %ﬂgﬁgg,H#O
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Recall from Math 141 Integration Basics

‘ Fundamental Theorem of Calculus (FTC) ‘

Let f: [a,b] — R be a continuous function.
Let F': [a,b] — R be a function.
e If F' is an antiderivative of f on [a,b] (i.e. F'(z) = f(z) for each x € [a,]]), then

/abf(x) dr = /abF'@;) dz — F(b)— Fla) .

o If F(z) = [” f(t)dt for each z € [a,b], then F is an antiderivative of f on [a,b], i.e.

Fo=o.| [ 10| = 1.

‘ Basic Differentiation Rules ‘

Let y = f(x) and y = g(z) be functions which are differentiable at x. Let a and b are constants.
Dylaf(x) + bg(x)] = af'(x) + bg'(x)
Dy [f(x) - g(x)] = f'(x) - g(z) + f(z) - ¢'(z)
In the that case g(z) # 0

D [f(x)] _ @) - gl@) - fz) - g'(x)
" Ly(z) ?
In the case that f is differentiable at x and ¢ is differentiable at f(z)

Da[g(f(x))] = ¢'(f(x)) ().

‘ Hyperbolic Trig Functions' ‘

coshx = % sinhx = % cosh?z — sinh?z = 1
inh h 1 1
tanhz = S cothx = C?S < sechx = cschx = —
coshzx sinh z coshzx sinh «
FTC
DERIVATIVES — INTEGRALS
d
D, coshu = sinhu d_u /sinhudu =coshu + C
T
du .
D, sinhu = coshu o coshudu = sinhu + C
T
1 du U
psinh ™y = = =0 s =, ()
D, sin U 7 dr / a2 — oo sin - +C
1 du L (u
D cosh™ u w>1 /2 — 1 dx \/u2 — 42 u>a>0 cosh (5) +C

Hyperbolic Trig Functions are covered in §7.3, pages 439-447. You not have to memorize these Hyperbolic Trig
formulas but should be able to use if given them. They are very important in, e.g., Mechanical/Civil Engineering.
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Recall from Math 141

Integration Basics

Basic Integral Formulas

FTC
DERIVATIVES =
du
Dac no__ n—1 """
U nu .
du
Dx el = et =
dx
wto 1 d
D, Injy & =2
u dx
d
Dxa“:a“lna—u 0<a#1
dx
wto 1 1 d
D, log, |u| z - - X 0<a#1
u Ina dx
d
D, sinu = cosu a
dx
D, tanu = sec’u a
dx
d
D, secu = secutanu o
dx
d
D, cosu = —sinu o
dx
d
D, cotu = —csc’u au
dx
d
D, cscu = —cscucotu a
dx
1 du
D,sintuy=——= — = —D,cos tu
V1—u? dzx
1 d
D,tan tu = a —D,cot™tu
1+u? dx
1 d
D,sec tu= ¢ D,csctu

MORE INTEGRALS

cot u du

secu du

cscudu

— e — —

tanudu = —lIn|cosu] + C

In|sinu| + C
In|secu + tanu| + C

—Infecscu + cotu| + C
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cosudu =sinu + C
sec?udu = tanu + C

secutanudu = secu + C

sinudu = —cosu + C
csudu = —cotu + C
cscucotudu = —cscu + C
du U
2 sin' = + C
a?_u2 a
du ool 2% 4 ¢
a? + u? a a
du a>0 1

— S S S — e — —

———— = —sec —
uvu? — a? a a

In|secu| + C
—In|escu|l + C
—In|secu — tanu| + C

In|cscu — cotu| + C
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To come in Math 142 Integration Basics

‘ Integration by Parts ‘

/udv = uv—/vdu
Key Ideas in Integration by Parts.
e For [a"f (x) dx where [ f(x) dx is easy, try u = 2" and dv = f () d.
(Note that then v = [dv = [ f (z) dz.) This often reduces z" to 2" .
e For [ f(x) du: if the integrand f (z) is easy to differentiate but hard to integrate, then try
letting w = f (z) and so dv = dx.
e Bring to the other side (i.e., loops) method.
e Creatively look for a dv that is easy to integrate (since v = [ dv).
e Nomne of the others. So what did you learn from this type of problem?

‘ Trig Identities useful for Integration ‘

1 2 1— 2
Half-Angle Formulas: cos’ x = H%(I) sin?x = w
Double-Angle Formulas: cos(2x) = cos® x — sin’ & sin(2x) = 2sinx cosx

Add./Subst. Formulas:> cos(s+1t) =cosscost —sinssint & sin(s+t) = sinscost + cos ssint

cos(s —t) = cosscost +sinssint & sin(s —t) =sinscost — cos ssint

‘ Trig Substitution

IF INTEGRAND INVOLVES THEN MAKE THE SUBSTITUTION RESTRICTION ON 0
. LU —T T
a® — u? u = asinf e~ f = sin”' — — << =
a 2 2
1 u —T ™
a? + u? u = atanf e~ 6 = tan"!— — <<=
a 2 2
1 u T
u? — a? u = asecl «w 0 = sec”!— O§9§7r,97é§
a

Space for your personal notes.

2You not have to memorize the Addition/Substraction Formulas but should be able to use them if given them.
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