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Concept 1: Fundamental Theorem of Calculus

If f is continuous on [a,b), then the function g defined by

X
g{x}=j ft)dt a=xsb

is continuous on [a,b] and differentiable on (a,b), and g'{(x) = f(x)

If f is continuous on [a,b], then

]

f(%) dx = F(b) - F(a)

a

where F is any antiderivative of f, that is, a funclion such that F' = 1.

Exercises

Use Part | of FTC to find the derivative of the following functions

1. 3 1-3x

10
= J tan(t) dt u
x i

1+u

du



Concept 2: Net Change Theorem

~ It's basically Part Il of FTC

Exercises

Note: distance is the total amount travelled ;
displacement is just the change from the beginning to the end

3. Find the distance and displacement travelled given the following velocity function during the
given fime interval

Wipim 2 -2t 8 0<t<6

Concept 3: Integration by Substitution

Exercises

L]
% 1=

xz-[l E 2-}:3)3 dx

(%]



1
sec(xX)-tan(x)+f 1 + sec(x) dx T, dx
J' ¥4f In(x)
o (.‘.1
Concept 4: Integration by Parts
= Note: you want to pick u so that it's derivative is
wdv=uy — vdu simpler
Exercises
8. 9.

X ’
J (Ix+ 3)-e dx J"ms{ln(:ﬂ] e



Concept §: Trigonometic Integrals

Rules

[ ™00 -cod 0

If the power for cosine is odd, save one cosine factor and use cusqu]. =] - sing(x}
Then substitute u = sin(x)

If the power of sine is odd, save one sine factor and use sinz{x] =1- cnsz{x}
Then substitute u = cos(x)

If the powers of both sine and cosine are even, use the half-angle identities

sin’(x) = %-(1 - cos(2x)
" sinx-cosx = }i-sm{ix}

cu&z{x} = -é—-{l + cos{2x))

J tan™(x) sec"(x)

If the power of secant is even, save a factor of sec’(x) anduse  sec’(x) =1 + tan’(x)
to express the remaining factors in terms of tan(x)

Then substitute u = tan(x)

If the power of tangent if odd, save a factor of sec(x)tan(x) and use tanz(x} = 53:;2{}:} =%
to express the remaining factors in terms of sec(x)

Then substitute u = sec(x)

E mn(x)dxm(!sec(xll) +C

| see = et + antal) +




For the following cases on the left, considering using the properties on the right

J sin{mx)-cos(nx) dx
j sin{mx)-sin{nx) dx

I cos{ mx)-cos{nx) dx

Exarcises

10,
J. cos” () sin’ (29 dx

sin(A)-cos(B) = lz-{sin{_f& - B) + sin(A + B))

sin(A)-sin(B} = —;--{nns{ﬁ. —B) - cos(A + BY)

cos{ A)-cos(B) = -]lz—-{c:us{Au B) + cos(A + B))

b, J cos’ (¥)-sin (x) dx



12. 4 tEm) 13.
J cos (x)-sin” (x) dx ' J tan”(x)-sec (x) dx
I J‘ cos{ 7x)-cos(5x) dx 15, J ax-sin'?(ex)dx
Concept 6: Trigonometic Substitution

Table of Trigonometic Substitutions

Expression Substitution Identity
az % xz x= a-sin[Ei] ? =0 5.725 1- sinzl:ﬂl) = ws?_[a}
3,3 x= atan(8) % <8 s% ' 1 + tan’(6) = sec2(6)
xz 3 az xX= 3-suc(9]' 08 5% ar saczf:ﬁ} -1= tanz(ﬂ)

- o B {E.—E



Exercises

16.
: -l. x3- 9—}{2 dx

18.

17.

19,

2
X

+ 4

dx

i

LT

dt



ote: Have to check if function|
s proper!

Concept 7: Integration of Rational Functions

Four cases:
(1) The denominator Q(x) is a product of distinct linear factors

(2) Q(x) is a product of linear factors, some of which are repeated

(3) Q(x) containes irreducible quadratic factors, none of which is repeated
(4) Q(x) contains a repeated irreducible quadratic factor

Exercises

ok 1 21 i

3
! 1
= ——— 23,

x3+2x2+x x3+1




|' = 3
1 —x+ 237 x ) 25 ;
e e e — — 1Y ax
% "
2 X 2%
x-'-_x + I_.I |

- "
6 e e -
25 =X+ 1) w2 | Bk
— A% 27 ‘ \x —2x +x I|
1 — dx
dx + 12x-7 -
] X = 3x 4

Concept B: Areas between Curves

The area between teh curves y = f{x) and y = g(x) and between x=a and x=Db is

~h
|

L R 'g_(x']| dx
..'a




Exercises

Set up the area between the following curves

28. 29,
y=2x+4 1 x—;}r=|_
5=‘J'—x2 x—-ﬁ}z
a0 2 31 3
x=1-y Y=x -x

y=3x




