
Review of Week 1

Integral and Derivative Formulas

logarithmic : x [Inlax+b1] = ax +b
· (a) Sax +bdx = &(n(ax+b) +c

exponential :x(eax+b] = eax
+b

. a Seax+bdx= - eax+b
+ c

triganometric: Sarcsin(x)] = 11 x Six dx = arcsin(x) +c

& Carccosix] = itx Sindx =-Six-dx = -arcsin(x) +c

ax[arctan(x)] = 1+x Sitx= dx = arctan(x) + c

Examples

7
.
If the slope at each point of the graph of f(x) is given byE** Find a

formula for f(x) if its graph passes through 12,0).

Initial Value Problem :
f(x) = S* dx

first thought u= 4 + X? but
· f(x) = Sf'(x)dx then dn = 2x not

· solve forC separate the fraction

-Substitution : SyExz +

4+xzdx = (y2*2dx + Su + x2dx
· u is "inner" function
· find du in integral Sy*x2dx Su + xzdx = (4)i + =xzdx
Inverse Trig . Integrals :

u = 4+x
↑
factor out to

· use U-substitution to mimic du= 2xdX
=F i+xindx make this 1

Siturdu or Siz du

du u = EX

du = 2 dx = 2du = dx

= In (u) + c Fit2 . 2 du

= (n(4+ x
= ) + c

= Situn da

= arctan(u) + c

C

= arctan(Ex) +



f(x)= (n14+x* + arctan(2x) + c

check : f'(x) = y*x + 2. i +Ex
f(x) passes through (2

,
0)

thus f(z) = o f(z) = In 14 + 1231 + Earctan (= (2) +C

0= In 181+ arctan(1) + c

0= (n(8) + z(π(4) + C

- In18)- = C

f(x)= In 14 +x2+ arctan(x) - In18)-

2. Perform the following integrals :

(a))'xts dx (b)(y-axdx(c) ,
4adx

n = 1 + x2+ x4

du =(2x + 4x3)dx laixdx Sixdx + ) ix dx

Indu (ai'=xzdx J ,3x12
· dx+u9

= Inlu)" u= 3X v = 3x

=(In(3) - In(1)] du= =dx dv=3dx S-18'u du

= In (3) (2 i un
: 3 du (3 dr +-du

= arcsin(u) + c =arcsin(v)- . 2u"2 + C

f(x) ==arcsin(x) +C =arcsin(3x)- 1 - 9x2 +C

f(x)= 5 1 +13x12)2 = i + 13x2 ·3- - &(1-9x2)"?- 18X

(d) /needt (e)) ,eeat What to look for :

· u du for u-sub

Sunseta u = 1+ e2t ·i for In
I

du =e+
dt · a tu for arctan

u= et Juda · az-u2 for arcsin

du = etdt
= In (u) +CIiuz du = (n(1 +e2+ ) +C

=arctan(u)"
=arctan(z)-arctan(1)



How to : Create a General Formula

General formulas

As time goes on we encounter more and more complex integrals that
requiren-substitution within other rules. Your first example of this was

probably along the lines of Saxtbdx which is so close to S * dx = InkItc.

In fact it is a "simple" u-substitution away (try u = axtb)
.
The u-substitution

is often time consuming and uses multiple written steps.We shorten this
time through pattern recognition and general formulas.

Let us compute a few of the most commonly used :

(i) Sax+b dx = S *dx (ii) Sa+:x2dx = Si+ x2dx
u = ax +b

du=adx =du = dx Jazi+xz)dx
Su :du Jaz (1+ (8x(z)dx= (n(u) +C

= Inlax+bl + c u= X

du= dx = du =dx

Sax+bdx = (n(ax+b) +c Satiitus du
I

= ab arctan(u) + c

= ab arctan(ax) +c

Sa+b2x2dx = ab arctan(x) +c

Now you try :

(iii) Seax
+P

dx = Sedx (iv) Sa + b2x2dx = Sitx2dx



Exit Ticket Integral Review

Solve the following integrals and identify the integral rule used:
ˆ

cot(x) sin(x)dx1.

ˆ
1 + cos2(ω)

cos2(ω)
dω2.

ˆ
sin(x)

1 + cos2(x)
dx3.

ˆ
6x(x2 + 1)

1
2dx4.

ˆ
sin(2x)dx5.

ˆ
1

1 + sin(ω)
dω6.

ˆ
3x

(2x2 + 1)2
dx7.

ˆ
3x

(2x2 + 1)
dx8.

Produced by Audriana Houtz, Mathematics Ph.D. student at the University of Notre Dame.

=SCSSinix =Scores do
= Scos(x)dx

= Sseco + I do

= Sin(x) + C
= tan(E) + O + C

U = cos(x) du = -sinix)dx u= x 2 + 1 du= 2xdx

Sifuz du
S3edu

=
-arctan(u) + c

= 3. U
312

+C

=
- arctan(cos(x)) + C

= 2(x2+1)31 +c

= - Ecos(2x) +C = it sinces· do :Scose-de
=S, de = Ssece)-Sircosie,

do-
=Sinde

= Sseckel-tanlo) - secIE)do

= tanlo) -sec(o) +C

u = 2x2+1du = 4xdx u = 2x2+1du= 4xdx

= S3 · indu
= S3.. du

=In(u) + c

=in + c

= (n(2x+ 11 + c

=
- -(2x2+1)"+c


