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Brief Review from MATH 116
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The definite integral fixidx represents the signed

ya
area under the graph of

y fix from a tox b ais

negative
and above the x axis

We can evaluate definite integrals using the

Fundamental Theorem of Calculus FTC

FTC part Il If f is continuous then

fixidx Fib Flat

Where F is antiderivative of f



Recall the following elementary anti derivatives
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For more complicated integrals more work is needed



Part I of the FTC says that derivatives and

integrals are inverse operations

FTC part Il If f is continuous then

fitidt fix

More generally
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Substitution Rule

Idea let u then du dx

Replace u dx in the integral and evaluate

Tip Some good choices for u include

a function raised to an ugly power

U function inside sin cos In e etc

U function whose derivative is also present

Ex J esin cosxdx
Solution Let u sink so du cos x dx We have

Jesi osx dx f e du

e t c esin t c
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Solution Let us 1 3 4 so du 2x'dx or dx I du

Option 1 Convert the bounds

x o re 1 31014 1

x I u 1 311 4

1 J Ye ix du

If a
du

12 lulu 12 ln4 end ly

Option 2 Don't convert the bounds butgo back to xD
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I

I du
Must write x to
indicate that these

x O are NOT boundswith
respect to u
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so z U 5

Solution Let 4 2 5 so du dz We have
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Integration by Parts IBP

The IBP formula States that

Judv ur Juda

or for definite integrals

Kudu Luv Ivan
Ex J x cosxdx

Solution Let U X V

du dx du ax

We have f x cosxdx xsinx sinxdx

Tsin o sin cosy

cos IT coslol
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Tip Let u be the first funition on the list

below that appears in your integral then

let the remainder of the integrand be du

Logs

Inverse trig
Algebraic i.e x or polynomials

Trig
Exponential

Ex J x'e dx
Solution Let u x v e

du 2x dx du e dy

f x'e dx x'ex J axe dx
i i ve e
use IBP again

U 2x
du 2dx du exdx

x'ex axe Jae dx



x'ex axe Le t C

Ex J arcsinixidx

Solution Let u arcs in txt v x

du ftp.dx du dx

u sub

J arcsinix dx x arcsinal Jy dx du 2x dx
Isodx Exdul

x arcsinal f Yu dx

X ar sin x If u du
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Additional Exercises Agood
challenge

v

1 x it x dx 2 tnx dx 3 cos tnx dx

Solutions
So X a 1

1 Let u It x so du 2xdx Henie dx du 2x
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2 lux dx IBP u enx vex

du fax du Ldx

xlnx fx.fi dx
Xlux f1dx xlnx Xtc
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J costenx dx
Let w lnx Iso x e

dw dx dx xdw edu

e costuldw IBP u cos u v e

du si w du du é du

encosw Jell sinus dw

e cos w fewsinwdw IBP u since v e

du coswdw du Edw

encoswtlewsinw Jewcoswdw



We have shown that

Je cosw dw encoswtensinw Je coswdwr

2 encosw dw encosw tension C

Jewcosw dw encoswtensinw C

Putting it all together we have

J costenx dx fewcosw dw

L encoswtensinw C

I egg'coslinx teysinlenxi C

I cos lux sin thnx C
phew


