Math 132 Final Exam Fall 2018

20 multiple choice questions worth 5 points each.

NO hand graded questions.

Exam covers everything!

4.4,4.9, 5.1-5.5, 6.1-6.3, 6.5, 7.1-7.5, 7.8 8.1-8.2, 11.1-11.11.

No calculators!
For the multiple choice questions, mark your answer on the answer card.

Useful Formulas

n . n(n n . n(n 2n
Dim1 b= % Y i = w
n .3 n(n+1) 2 22 2
Do = [T] sin“f 4+ cos* 0 =1
14 tan? 60 = sec? 6 14 cot?d = csc?
sin(A + B) = sin A cos B + sin B cos A cos(A £+ B) = cos Acos B Fsin Asin B
tan(A £ B) = % sin Asin B = § [cos(A — B) — cos(A + B)]

cos Acos B =  [cos(A — B) + cos(A + B)] | sin Acos B = 1 [sin(A + B) + sin(A — B)]

sin®z = 1(1 — cos2z) cos?z = £(1 + cos 2z)
sin(26) = 2sin 6 cos cos(26) = cos? f — sin? 4
Jescx de = —In|esca + cotz| + C [secx dz =In|secx + tanz| + C
cosht = 1(ef +e7") sinht = (e —e™")
cosh™' 2 =In (z+ Va2 —1) sinh™' 2 = In (z+ Va2 +1)

cosh?t = 1 + sinh? ¢




Page 2 of 22

1. Approximate the area under the curve y = 2> — 1 on the interval [—2, 4] using a right-hand Riemann
sum with three subdivisions.

—6
48
o4
66
92

138

T moaw e

Solution: Subdivide the interval with points {—2,0,2,4}. Az = 2. Use these to find Rj:

Ry =f(0)(2) + f(2)(2) + f(4)(2) = (=1)(2) + (7)(2) + (63)(2) = 138
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2. What is the integral corresponding to the Riemann sum

n

5 5 5
li 24+ — 1 24+ — .=
3302[( +n)+n( m)} .

1=

A /2 (e 4 In(e)) di
B. /055(m+ln(ac))dx

C. /27 (z+In(z)) da

D, /7 (z 42+ In((z +2))) da

Solution: You can see x; =2 + % and Az = 5/n. Thus, a = 2 and b = 7. You can see then that
flz)=z+Inx.
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3. Compute

LL‘S
i et dt
dz J,

A e
B. 2z3¢*

26

(&

© 23
D. 322"
E. &

Solution: Fundamental theorem of calculus.

23

@ ), e dt =e* (z%) = ¢* (327)
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4. Evaluate
Yy
| &
I 5
A ——eV 4+ C

5
1
B. —56_59(5y +1)+C

I
C. 55 ¢ (y+5)+C

1
D. ——e ¥(y+1
55 ¢ w+1)+C

1 .
E. —e (5 1 C
256 by +1)+

Solution: Integration by parts with v = y and dv = e~ dy:

1 1
/ye5y dy = — Sye%y + / e dy

1 5y 1 5y
== - — C
5ye 256 +

1 5,
=_ — 1
256 BGy+1)+C
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5. Evaluate

/ dx
2 + 64

A. In(2? +64) + C

1
B. 5 In(z* + 64) + C
C. arctan (z) + C

x
D. arctan <§) +C

1 €T
E. - arct: (—) 4O
8 arctar 8

x
F. arct (—) C
arctan 61 +

G. 6i4 arctan (g—4) +C

Solution: Substitute z = Su.

/ dx / 8 du 1/ du 1acta e 1acta <x>+c
— = == = —arctanu = —arctan | —
2 4+ 64 64u2+64 8 J uw2+1 8 8 8
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Solution: Use partial fractions

/ de 1 11 "
22 —64 16 r—8 =48

1
:E(ln|x—8\—ln|x+8|)+0
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7. Find

cos(3z) cos(x) dx

o\_.
*

© =
L

a
|
|

2

@ =

Solution: Use the identity cos A cos B = 3(cos(A — B) 4 cos(A + B))

1

/4 m/4
/0 cos(3z) cos(x) dx 25/0 (cos(2x) + cos(4x)) dx

/4
1/1 1
=3 (5 sin(2x) + 1 Sin(4x)}

0
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8. Evaluate
/ sin® z cos” z dx

4 8
Ccos
A Sin :10—12— ZL‘_'_C

C088 X COSlO X

B. — C
8+10Jr

cos(8x)  cos(10x)
— C
8 10 N

COS8 X COS10 i

D. — C
8 10 i

Solution: Let u = cosx, so du = —sinx dzx.
/ sin® z cos” x dr = / sin? z cos’ x sin x dx

:—/(1 —u?)u” du
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9. Find the area between the curves z2 and z°.

A1
B.

= = O Q
N O Ot
M|H

U @

Solution: First solve for intersection points; 22 = 23 is true for x = 0, 1. Next, notice that 2® < 22
on (0,1). The area is then given by

1
Area = / (2 — 2°) da
0
1
3
1

12
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10. A cup of coffee is being stirred, and because of the centrifugal force of the spinning liquid, the coffee
surface has vertical section of parabolic shape. The coffee surface can be described as rotating curve
below about the y-axis:

y=1+2?% —-1<z<1
The shape of cup is the curve below rotated about the y-axis:
y=2—vV4—4x? —-1<x<1

Set up the integral to calculate the volume of the coffee in the cup by cylindrical shell method.

AN

A /7?:(14—30) (Q—M)Q}dx
B. /027T:L‘|:1+$ (2—@)2}@«

C. /127m; 142> —2++/4—422|d
0
D. /022Wy{\/T——m]dy
E/OW\/y— \/7dy
dy

.
o [or-o-ton-v]
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Solution: By cylindrical shell method, the volume is
1
V= / 2mrh dr
0
1
— [ 2m0 (n(a) ~ ala) do
0
1
:/ 2 (1+x2—2+\/4—4x2> dx
0
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11. Let R be the region in quadrant I bounded by the curves y = x and y = 23. Calculate the volume of
the revolution solid obtained by rotating R about the x-axis.

A. O
A7
B. —
21
5%
C. 51
D 4
15
E =
3
p, o7
21
aq
15

Solution: Washers disk or ring method is best. Intersection points are (0,0) and (1,1). The inner
radius is 7 = 23, and the outer radius is R = «

V :/0 7(R(x)* — r(x)?) dx

1
:/ 7r(x2—a:6> dx
0

_ ]' 3 ]' 71
—731' 7T7$ .
11
—T3 7"

4

=T
21
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12. The arc length of what function, f(x), is being calculated by the following integral:

/ 2 \/ 1+ Singif)) dz
A fa) f;f))

B. f(z) = cos(v/3)
C. fz)= Si“t@)

D. f(x) = sin*(Vx)
E. f(2) = cos*(v/3)
F. f(x)=¢€"

Solution: Arc length is given by

b
L= / I+ @) de

Thus,

(= 2
and

F(@) Sig(fg)
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1
13. Rotate the curve y = —, 1 <z < 4 about the y-axis. Find the integral that gives the surface area.

Solution:

b
S:/ 2mr ds

= [ omr TR s

: [ 4
:/1 27 (x) 1+Edm
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14. Take the limit of the sequence:

{03) )

A. Diverges to oo

B. Converges to e
C. Converges to 1
D. Converges to
E. Converges to 72/6
F. Converges to 0

Solution:
1 n
lim (1 + —) = lim e n
n—o00 n n—o00

1
nln (1+ —)
= lim e n

n—oo

) 1
lim nln (1 + —)
_ 6nﬁoo n

Apply L’Hopital:

In(1+41
lim nln (1+1> = lim M

n—00 n 7n—>oo 1/n
S (1)

n—so0 —1/n2 o

1
we see lim nln (1 + —) — 1. Hence, the final answer, e! = e.
n—o0 n
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15. Exactly how many of the following series converge?

i 3

n%—n
U e

n=1

Solution:

(I) Fails the divergence test since lima,, = 1/8 # 0
1

IT) Limit t —:

(IT) Limit compare to Z -

lim sin(1/n) ~ lim sin(x)

=1

Thus both series have same behavior and therefore both diverge.

(III) Ratio test

3n+1 n - (_2)n+1 3
L=1 . ==->1
nl_g)lo (n + 1) . (_2>n+2 3n 2
(IV) Converges by the integral test.
(V) Root test
n|l/n
L= lim ‘(COS(n)) i [0y
n—o00 n n—r00 n
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16. Find the interval of convergence for the power series

oz =3)"
Z(_l) on+ 1

n=1

Solution: Ratio test

_ n+1 2 1
L = lim (x—3) : nt = |z — 3

find convergence at x = 4 but divergence at x = 2.

and thus converges for |x—3| < 1. The center of the power series is x = 3, the radius of convergence
is R = 1. The interval of convergence is (2,4), but we must test the end points. We test and we
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17. Which of the following has the Taylor series:

2\ (—1)nHigngn 3 1/3\* , 1/3\*, 1/3\",
In2 2T 24 (2 )e—= (2 ~ (= S
" +n21 n2n netlz)tmal\g) T ralg) T oalg) vt

. m, centered at = 0
. In(3 + 2x), centered at x =0

A

B

C. In(3 + 2z), centered at x = —3
D

. In(2+ 3z), centered at x =0
E. In(2 + 3x), centered at x = —2

Solution: If f(z) is the power series, then f(0) = In2, and therefore, of the choices given the
function must be equal to In(2 + 3x). The power series is centered at x = 0 so this leaves once
choice. We can double check this by finding the Maclaurin series for In(2 + 3z), and it matches up
to the power series given.
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?
T+ 2

18. Which of the following is a power series representation for

n=1
B. Z on+1 x
n=1
— (1"
C. "
00
(—1)"
n
D' Z 2n+1 L
n=0
- (_1)n n+1
E. Z 9on+1 x
n=0
(oo} _1 n
n=0
Solution:
1 _1 1
2+x 2 1—(-x/2)
1 & .
=3 > (=2/2)
n=0
I = (—=1)"z
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19. Find a power series for:
f(x) = 2® arctan(z?)

Use this to find the 15th derivative of f(z) evaluated at x = 0.

A. —15!
15!
Bo - -
3
C. =5
D. —1
E. 0
1
F. -
3
G. 1
H. 5
15!
I. —
3
J. 15!
Solution:
1
1 =l+o+2+ 28+t + 25+
-
1 2 .4 6 8 10
=l-z"4+z -2+ —x +---
1+ 22
T
1 1 1 1
arctans = x — §x3+5x5—?x7+§x9_
1 1 1 1
arctan(z?) = 2t — 5x12 i gxzo _ ?x% i 53336
1 1 1 1
2% arctan(a?) = 27 — 59[/,15 I SI% _ ?x?’l n 59[/,39
Thus,
1 fU9(0)
Cls =— 5= 71
3 15!
And therefore f19)(0) = —1?5’.
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20. Find the value of the series, or conclude that it diverges.

> 7T3 7/3)? w/3)4 w/3)8 w/3)8 w/3)10
L

n=

Diverges

o aw »
L

~ T o
[\3|§MH[\D|}—\0~"|’—‘O

—

Solution: Recognize this as a power series for cosz:

B oo (_1)nx2n B SL’Q .’12‘4 LEG IITS 1‘10
or=d o Tl Eta ety

Thus, the value of our series is cos(m/3) = 1/2.




