Lecture 1

Enoch Cheung
January 15, 2014

Review the following formulas

1.
/tan(x)dx = —1In|cos(z)| + C
We perform the substitution u = cos(z) then du = — sin(x)dz, giving
/tan(x)da? _ / Sinlfx) S‘Z‘(x) = /—%du =—Inju|+ C = —In|cos(z)| + C
2.

/Sec(x)dac = In|sec(z) + tan(z)| + C

We perform the substitution u = sec(x) + tan(x) so du = (sec(z) tan(x) + sec?(z))dx

/Sec(gj)dx = /sec(gj)wdm _ / sec?(z) + sec(z) tan(z) du

sec(z) + tan(z) sec(z) + tan(z)  tan(z) + sec?(x)

1
= / Edu =In|u| + C = In|sec(x) + tan(x)| + C

Now do the following problems
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2. Integration by parts

Recall wv = [udv + vdu so [udv = uwv — [vdu. Let u = z and dv = sin(z)dz so dv = 1dz and
v = —cos(x). Thus,

/xsin(x)da: = —xcos(z) + /cos(x)dx = —xcos(x) +sin(z) + C

3. Using long division, we obtain
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4. We make the substitution u = 22 — 2z so du = (2 — 2)dx, and w = L\}; so VT7dw = dz, so

r+3 lor—2)+4 i 4
— de= | A dx= 2 _d /7d
/1272x+8x / 22 + 21 + 8 o /u+8 vt z2+2x+8x
4

L] —|—8|—|—/ I N S +8|+/ d
1 4 o1y 4
g Y 222z +s 2 @+102+7""

1 4
| - -
5 n|u—|—8|—|—/7(w2 1)\ﬁdw

1 4
3 In|u+ 8+ ?\ﬁtan_l(w)

1 4 x—1
= _-Inlx®+ 22+ 8| + — tan"!

)



5. Recall the double angle formula cos(2z) = 1 — 2sin®(z)

/ (sin(z))2dz = / %(1 _ cos(20))dz = %x _ %sin(?x) e

Review derivatives

a In(z) = ! ie“‘ < tan~!(z) = ! = ! !
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