MATH 118 WINTER 2015 LECTURE 5 (Jan. 12, 2015)

/ d(cabin) _ log(cabin) 4+ C' = houseboat.

cabin
Recall
(o Type I substitution. h
/ F(z)dz = / Fuu(@)) w!(z) dz = / A du=Fi(u0) +C=F(u(@)+C; ()
Here f(z)= fi(u(z)) v'(2).
o Type II substitution.
/ () dp == / F@() 2/(8) dt = G(t) + C = G(T(x)) + C. (3)
L Here T'(x) is the inverse function to z(t). )
Examples.

Example 1. Calculate / cos"xdx for n=1,2,3, 4.
Solution.
o n=1. This is in the table. / cosxdx=sinz+C.

o n=2. We have

/cos%dx—/—COSQ;+1dx—g+—Sm42$+C.

o n=3. We have

/COS?’xdx:/ (1—sin2x)dsinx:sinx—Sin3x+(].
o n=4. We have
/cos%dx = <1+C;S2x>2d
= %/(1+20052x+00522:1:)dx
= %/(1—1—200523}—1-%)(133
= 3% %sin2a:+3—1251n4x+0.

Exercise 1. Calculate / cos™r dx for n=25,6.

1

dr forn=1,2,3,4.
cos"x

Example 2. Calculate /



Solution.

o

n=1. We have (see lecture note on Jan. 8 for details of the last step).

de [ cosxzdx [ d(sinz) 1. |1+sinz
/COSLE/ 1—sin2a;/ 1—sin2x§ln'1—sinx +C

o mn=2. This is in the table.

/ do =tanz +C.

cosZz

o n=23. We have

dz - d(Sin :I,’) u=sinz du
cos’z | (1—sin2x)? (1—u)?(14u)*

(9)

To evaluate the last integral we need the method of partial fractions. We will leave

this task for a later lecture.

o n=4. We have

/ d’Z —/ 12 dtanx $/(1+u2)du—tanx+tan
cos*z cos?z

Example 3. Calculate / V1—z?dz.

Solution. We have

/\/1—x2da: ﬂ /\/l—sin2tdsint

= / cos?t dt

_ t+sir;tcost+c

: 2
_ arcsinx +2x vV1—x e

Example 4. Calculate / V1422 de.

Solution. We have

/\/1+$2d[]j x_—————mg———

t
The task now is to figure out « =

3

X

+C.

=7(x). Let u=e'. Then we have 2z = u——

(10)

(11)

(12)

1

which means u? — 2z u — 1 = 0. Solvmg the equation gives u = z = vVa?+1 Recalhng
u=e!>0, we see that u=xz + V22 + 1 and consequently t = ln(:c +V22+ ) Substituting

into (12) we have the final answer as

/\/1+x2dx—%[a;\/x2+1+ln(x+\/a:2+1)]+C’

(13)



Exercise 2. Try to calculate / V1 + 22 dz using the change of variable x =tant.

Exercise 3. Calculate / Va2 —1dz.
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