Math 132 Final Exam Review

1. Converge or diverge?
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’ Answer: Diverges (compare to > 1/n) ‘
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2. Find —— dx
/0 Va2 41
| Answer: 4 |
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3. Find the correct substitution and transform the integral: [ @102 dx

‘ Answer: Use x = 3tanf to get fcos2 0 do ‘

4. Find [, 1L da
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‘ Answer: Diverges ‘

5. Find the area enclosed by the curve y = 2z — 2% and y = —3.
‘ Answer: 32/3 ‘
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. Find the area between z + 4% = 0 and z + 3y% = 2.
‘ Answer: 8/3 ‘

. Find fol rsin(2z) dx.

Answer: % sin2 — % cos 2

. Find the length of y = (2/3)x%/2, 0 < x < 3.
‘ Answer: 14/3 ‘

‘Answer: Injz -1 —Inlz+2|+C ‘

. Find the area between curves y = 2 — 22 and y = 2 — 2.

‘Answer: 4/3 ‘

. Find the volume obtained by rotating the region between the y axis and the curve x = 2/y for 1 <y < 4,
about the y-axis.

Answer: V = 7rf14(4/y2) dy = 3w

. Find fooo dz

T
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‘Answer: 1/4 ‘

. Find the sum $°°  2°=1

n=1 3n

‘Answer: 3/2 ‘

on (m_4)n
n3n

. Find the interval of convergence of > > |

| Answer: [5/2,11/2) |

. The Maclaurin series for x cos(z/2) = . " a,z"™. Find as.

‘Answer: 1/384 ‘

f [arctan(z?) de = C + 3007 | a,a™, find ar.
‘ Answer: —1/21 ‘

fsing =37 jan(x —7/3)". Find as.
‘ Answer: —1/12 ‘

. How many terms of the series are needed to approximate fol cos(x®) dx to an error less than 10747
What is this estimate?

‘ Answer: 3 terms needed: 1 —1/14 4+ 1/312 = .931777. ‘

. Find ff z?lnz dx

‘ Answer: (2¢2+1)/9 ‘

. Find f—ﬁ dx

‘ Answer: Inlz/(z—1)|+C ‘
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. Find the length of z = (2/3)y/2, 0 <y < 3.
‘ Answer: 14/3 ‘

. Find T, centered at x = 1 for f(z) = 1/=.

‘ Answer: Th(z)=1—(z—1)+ (z—1)2 ‘

CIfze? =372 by, find by.
‘ Answer: 4/3 ‘
. Find Maclaurin series for 2 — z arctan
Answer: Y %
. 8
. Find [ ﬁ dx

; _ 6412 24 , 48 _ |
. Find the sum 3 5 T35 — 735 T 625

‘Answer: 15/7 ‘

. Find a function represented by Maclaurin series: 1 + 3z + 922 4 2723 4 81z* + - .-

‘Answer: 1/(1 —3x) ‘

oo (3z—2)"
n=0 2n

. Find the interval of convergence for >

‘Answer: (0,4/3) ‘

. Find f12(2x — 1) cos(a? — x) dw

‘Answer: sin 2 ‘

"

. Find the radius of convergence of Y~ ,(—1)" 55—

I L =3 dy(z —2)" find ds.

n=0

‘Answer: —24/192 ‘

. Find f(z) and b if: 3+/ % dt = 2473,
b

24b=3. Solving gives b = 2.

T

Solution: Plugging in = = b makes the integral equal to 0 and gives the equation 3 + 0 =

Take the derivative of both sides to find f(z): L&) = —724=4, which gives f(z) = —72.

- Lot f(z) =[] Sty dt. Find f'(2).
‘ Answer: -7 ‘

. Determine convergence or divergence of y | (—1)" (

‘ Answer: Diverges since lim a,, # 0. ‘
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Determine convergence or divergence of Y ° By

‘ Answer: Converges conditionally but not absolutely. ‘

(5"

Determine convergence or divergence of > | (%

‘ Answer: Converges absoutely by root test. ‘

Let f(z) = 2% . Find £((0).

‘ Answer: Write out the Maclaurin series and look at the 7th term to get answer: 140.

Find the interval of convergence for > >° %

‘ Answer: Radius of convergence is 4. Interval: (—7,1] ‘

Let T be the degree 2 taylor polynomial centered at 2 for Inz. Find T5(3) — In 2.

‘Answer: 3/8 ‘

81
4—

Find the coefficient of z® in the Maclaurin series for

‘ Answer: 1/8 ‘

Find the coefficient of z* in the Maclaurin series for m

‘Answer: 2/9 ‘

Find the radius and interval of convergence for > ° | #(z —1)" where b > 0.

‘ Answer: R=band I =(1-b,1+0). ‘

Find all p such that f;o W dx converges.

‘ Answer: p< —1. ‘

Find the area between y = 10/z and y =7 — x.

5
Answer: Area is {73: - %2 —101n x} , (whatever that equals).

Find the sum of 1 — e + €2/2! — e3/3! + et /4! —

‘Answer: 1/e¢ ‘

If g(x f V14 t3 dt then what is ¢'(1)?
‘ Answer: —2v2 ‘

(T/F) If r > 1 and a # 0 then Y 2 | ar™ converges.

‘Answer: False ‘

(T/F) If 37 ) ¢n(—2)™ converges then > > | 2 converges.

‘Answer: True ‘

T/F)If Y7 . ¢, (x—10)" converges for all z then > >0 . ¢,n(z—10)""!
n=1 n=1

‘Answer: True ‘

converges for all x. converges.



50. (T/F) If >°>° | a, converges then Y >  (—1)"a, converges.
‘ Answer: False: maybe it does maybe it doesn’t (see if you can find examples of both). ‘

" or 2mi
1. (T/F) L — si — ] =0
5 (/)HL%OZ”Sln(n)

=1

‘ Answer: True. Write it as a Riemann sum.

52. Approximate fo?’ 22 dx by using the midpoint rule and 3 subdivisions.

‘Answer: 35/4 ‘

53. Let g(z) = f;/x arctant dt. Find ¢'(z).

‘Answer: (—1/x?) arctan(1/x) ‘

54. Find / 2+l
2 +1

Answer: 1In|2? + 1| +arctanz + C

55. Find the volume of the solid obtained by rotating about the y-axis the region bounded by y = 23,

y=38and z =0.

Answer: 967/5 ‘

% — i + % — ---. How many terms must be added to obtain a partial sum

56. Given that In2 =1— 1 +

i 1s 1
within 155 of In27

If you add 99 terms then the next term is —1/100 and thus the maximum error

Solution:
is 1/100. Thus, you need 99 terms.

57. Converge or diverge?

Zn+2
(a) Z 1372
n=1
Answer: Diverge ‘

oo

v 3 nr

n=2
’ Answer: Converge ‘

© ; \/11713

’ Answer: Diverge ‘

= 1
(d) 7;2 nlnn
’ Answer: Diverge ‘

2

(oo} .
sin“n
(e) 7; "
Answer: Converge
| |




[e9) on
6 25

n=1

’ Answer:

Converge ‘

oo

2n+1
G I

n=1

’ Answer:

Diverge ‘

o0

() >

n=1

n+2
n3/2

’ Answer:

Diverge ‘

o0

0>

n=1

’ Answer:

Diverge ‘

()

n=1

1

nr

’ Answer:

Converge ‘

> n
k E "
() = vnt+n+2

Answer:

Diverges ‘

O LE
n=1

’ Answer:

Diverges ‘

1
(m) Y o

n=1

’ Answer:

Converges ‘

0 2

0 >+

3
ns —1
n=1

’ Answer:

Diverges ‘

o0

ORI

n=1

’ Answer:

Converges ‘

o0

) >

n=1

n+2
n3/2

’ Answer:

Diverges ‘

o0

3n3
(q) Z nt —2n2

n=1

’ Answer:

Diverges ‘

sinn

® >

— Vn?+5

’ Answer:

Converges ‘




58. Absolutely convergent, conditionally convergent, divergent?
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59. Z <B+2> — 3. Find B

n=1

‘ Answer: B=6 ‘
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60. For Z m7 find SSO'

n=1

‘ Answer: S3, =30/31 ‘

61. » (14¢)" =2 Findc

n=2

Answer: (—1++/3)/2

o (_1)nan+1
62. Z 3 Find all a so that the series converges.

n=1

‘ Answer: -3 <a<3




