MA 124 (Calculus I1) Lecture 27: April 30, 2020 Section A3
Professor Jennifer Balakrishnan, jbala@bu.edu
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Here are some techniques to compute volumes:

y

Integration with respect to x

Disk/washer method about the x —axis
Disks/washers are perpendicular to the x—axis.
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Shell method about the y-axis
Shells are parallel to the y—axis.
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Integration with respect to y

Disk/washer method about the y-axis

Disks/washers are perpendicular to the y—axis.
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Shell method about the x—axis
y x=g(y) Shells are parallel to the x—axis.
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Here is a table of commonly used antiderivatives:

p+1

2. Jx"dx= a

1. Jkdx=kx+C,krea1
p+1

+ C,p # —lreal

1 1
4. Jsinaxdx=—;cosax+€ 5. Jseczmdr=;tum+c

1 1
7. Jsecaxtanaxdx=;secax+€ 8. Icscaxcota.xdx= —Ecscax+C

I _x

dx dx
lo.f—=ln|x|+c ll.fﬁ=—tan ~+C
X a + x a a

1
3. Jcosaxdx = ;sinax + C

1
6. fcsczaxdx = —a—cotax +C

13. J & = lsec_1 I+ Ca>0 14. ftanaxdx . lln|sec:a'_7c| +C 15. jcotaxdx . l]r1|sina.x\ + C
NP —a® a a a a
16. Jsec ax dx = %ln|secax + tanax| + C 17. Jcsc axdx = *%ln|cscax + cotax| + C
. . . 10
Example 1 (§8..5.67). Find the area of the region bounded by the curve y = ——-—;, the
x-axis, and the lines x = —2 and x = 2.
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Here is a table of all convergence tests:

Table 10.4 Special Series and Convergence Tests

Condition for Condition for
Series or Test Form of Series Convergence Divergence Comments
Geometric series Sart,a # 0 [r] <1 [r| =1 If || < 1.then Sart = . a =
k=0 k=0 -
Divergence Test Eak Does not apply ﬁlim a, # 0 Cannot be used to prove
k=1 - convergence
Integral Test > a,, where a, = f(k) Jllf(x) dx converges. JTf(x) dx diverges. The value of the integral is not the
:‘;{1] fis continuous value of the series.
IS EORERR, % ReMaind e result
positive, and decreasing et &S wal -
- =) et bovk. [notes
p-series g T p>1 p=1 iS "WW“‘L Useful for comparison tests
. - a a q
Ratio Test A lim [~ < 1 lim [ > 1 Inconclusive if lim |[——| =
k=1 | ak k—»o0 ak k—e ak
Root Test Sa, lim V| < 1 Jim Ve > 1 Inconclusive if lim Via| =1
! — —w o

Comparison Test

Limit Comparison Test

x
Eak, where a, > 0
k=1

2 a,, where
k=1

- -]
a, = b and Ebk
k=1 k=1

converges. diverges.

a, L
0= lim 7= < = and lim -=> 0 and

b, = a, and Ebk

Eak is given; you supply Ebr
k=1 k=1

2“& is given; you supply E by.
k=1 k=1

k—x % k—>x /

a > 0,b >0 ® =
/: , Dy _

> b, converges. > b, diverges.

k=1 k=1
®

Alternating Series Test 2 (-1 )* a,, where klim a, = 0and klim a, # 0 Remainder R, satisfies
k=1 = —0 Rl =<
=a

ak'>0 O<ak+1£ak ‘n' il

@

2 |a,| converges.
k=1

Absolute Convergence Applies to arbitrary series

kEI a,, a, arbitrary

2 (Midterm 2 #8f, #8h). Do the following converge or diverge?
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Here is a list of commonly used Taylor series:

1

— =1+x+x*+--
1-x
1
= 1-x+x* 4.
1
2

X
€=1+x+—+--
2!

wxf 4= xk

+ (-1 xF +

(=]

, for|x| <1 \/
k=0 Wée —ﬁ)v‘

Yhi§
xk, for x| <1

=)
k=0

xk >

xk \/
+E+---:ZE, for |x| < oo

k=0

U _1)k y2k+1 o (_1)k x2k+1
sinx=x- — + — — +L+ --:ZL, for |x| < oo \/
31 51 Qk+1)! L 2k+1)!
Jo - 1) x2k o (_1k 2k use
cosx:l——+——---+( ) Z( ) , for|x|<oo w
21 41 Q2 k)1 2k
2 i3 1k+1 k o (_1yk+l K
ln(x+l):x—?+?—--- ( ) Z( ) , for —1<x=<1 dnen
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U 2kl o 2k+l
sinhx=x+ — + — +—+~:Z—, for |x| < oo
151 Qk+1)! (2k+1)!
2 4 2k
coshx=1+ —+ — —Z , for|x| < oo
14 (2k)' 5 2K)!
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Example 3 (§11.4 Ex. 33). Consider the differential equationwith initial
condition y(0) = 2. Find a power series for the solution of the differential equation and
identify the function represented by the power series.
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