
Name:

Math 252 Calculus 2 (Bueler) Wednesday, 27 April 2022

Final Exam
No book, electronics, calculator, or internet access. 125 points possible.
125 minutes maximum.

Allowed notes: 1/2 sheet of letter paper (i.e. 8.5 ⇥ 11 paper) allowed,
with anything written on both sides.

1. Evaluate the definite and indefinite integrals:

(a) (6 pts)

Z ⇡/2

0
sin

3 ✓ d✓ =

(b) (6 pts)

Z p
25� x2 dx =

SOLUTIONS

§" sin20 sin0 do = £91- cost sincedo
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'
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J €53,5T 5 coso da
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Fi

= 25 f cost do = 2¥ f I + cosCzo) do

= 2¥@ + Isin (za)) +c = (Ot since cosa) to

= 2¥ ( arcsin (E) + ¥ + a

=¥_arcsin(¥)+E×F5Ét
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2. Evaluate the indefinite integrals:

(a) (6 pts)

Z
t 3t dt =

(b) (6 pts)

Z
dx

(x+ 1)(x� 3)
=

¥3T - S¥3tdt
tu=t d%¥)(du=dt

=£z(t3t -¥3T)+c

=¥Ct-a
c¥E⇒=AÉ_*¥

⇒
"
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=CAtB)Xtf3AtB)
= lnlxtil AtB=ot→A+B=1 } -4A -4A- -4153=44



3

3. (a) (5 pts) Sketch the region bounded by y =
1

4
x2, the y-axis, and the line y = 1.

(b) (8 pts) Compute the volume of the solid of revolution found by rotating the region in (a) around

the x-axis. Simplify your answer.

:
washed

✓ = Sfa (12-(4×5) dx

=ITS? I -¥ dx = a-[✗ - ¥7?
=a-G- %) = a-G- E)=?
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4. (8 pts) Compute the improper integral. Use appropriate limit notation.
Z 1

1
xe�x2/2 dx =

5. Determine whether the following series converge or diverge. Explain your reasoning and identify any

test used.

(a) (6 pts)
1X

n=1

p
n

12 + n

(b) (6 pts)
1X

n=2

(�1)
n lnn

n

fin sit ✗ e-×%dx←{u=×%+→•

-

du=✗dx

= fin
+→•
§ "

du
= life-9¥V2 C-→a

= him
+→• [e-" - e- t%]=é

"
-o

limit compare to ⇐ (diversey)p=Yz

Lisa =kI•==¥Eo I

1=10,1--10 so both series diverge

}eonira@bn_hY-zo.bn
decreases by A. S.T.

kI•bn=o
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6. (8 pts) Find the radius and interval of convergence of the power series:

1X

n=1

(�1)
n
(x+ 2)

n

3n
p
n

7. (8 pts) Find the Taylor series for the function f(x) = e2x centered at the point a = �3. Give your

answer in summation notation.

ratio Cor root) lest

p=k÷•_¥¥=k÷
. 5¥ . I

::÷radius of
conv:

R 1×+31-21 ⇐→<✗+ 2-<3⇐-5- ✗< I

* §
,
c-%Ef.IE?1-rnduiasnCp--k)

× E- %?÷=§? canvases AST

i. I=(-5① is internal damn

-

f(x)=e#
f Tx) = ze

>✗ fH=É÷ÉGf- "(X) =zZe2✗

i

fN(✗)=zne2✗ IT
"

on = f"n'=2;e÷
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8. (8 pts) Find the arc length of the parametric curve defined by x = 1 � 1

3
t3, y = t2 + 3 on the

interval 0  t  4.

9. (6 pts) How accurate is the approximation of

1X

n=1

(�1)
n+1

n
by its partial sum S100? Write a correct

bound in the box and give a brief justification.

�����

1X

n=1

(�1)
n+1

n
� S100

����� 

( = §Édt=§fÉ++5dt
= gjFEE dt = So"tF+4dt

= SI ru ¥ = { "] ;°= f- [20%-4312]
tµ=t

=§[s→ = E.(555-1)

I

Rn=§E . . .
- Sn

for alternating series, IRNI E bruh

b n=h- and Nooo so bnti⇐¥
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10. (a) (5 pts) Does the series

1X

n=1

n

2n
converge or diverge? Explain your reasoning and identify any

test used.

(b) (8 pts) Evaluate (find the sum for) the series in (a) by computing f 0
✓
1

2

◆
where

f(x) =
1X

n=0

xn =
1

1� x
.

root test

p=kE• if = Eso E- = £ < 1

.
: convu@

f-Tx) = [ nx"" = (1-✗52
n=o

FYI) = É n (E)
""
= (1- E)

"

= (1-2)-2=22--4
n=o

so ⇐
o

Ent = 4

so ±÷÷E
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11. Consider the parametric curve x = t+ cos t, y = t� sin t.

(a) (6 pts) Find the equation of the tangent line at t = ⇡.

(b) (6 pts) Compute the second derivative
d2y

dx2
.

f- a- : ✗= IT 1- C-11=7-1 , y= IT-0=7

day dyldt I - cost

dx
=

#
= : m = = 2

:y-T-i-2(x-t
y = 2×-24--12+7

= 2×+2--7

:÷÷÷÷=÷÷É
=
tt_aost)fcost)_
( I- Sint)3

any
=t}qthese

15

= "¥÷I¥- comet
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12. (a) (5 pts) Make a careful and reasonably-large sketch of the cardiod r = 1 + sin ✓. (Label the
axes and give dimensions/values along the axes.)

(b) (8 pts) Find the area inside the cardioid in (a).

.+f÷¥¥÷-
- 1

A = §
"

I ( It sin a)
'
do

= I §
"

I * 2 since +sin
to do

= § [
"

It zsmio +E-± cosGo) do

=& CEO -2 coso - =/ sin ☒
↳

0

=¥ ¢3.2-a- - 2 - o) - lo -z -OD
= I 3 it =3)
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Extra Credit. (3 pts) These two polar curves both spiral toward the origin:

A. r = e�✓
on 0  ✓ < 1

B. r =
1

✓
on 1  ✓ < 1

However, one has finite arclength and the other infinite. Which is which? Find the length of the finite

one and show the other has infinite length.

blank space

} plot on Desmos to compare ?

A : L= f?eÑEÑdo=f?fz e-• do
= REI, Ee-%t= rzfo + D= rz Ctinite

B :

t-STF-F-i-j-do-JF-FE.io
I

1

= S? f-fit do⑦SIE do =+•
✗
sincek-eye.IE/-knw how ¥s•hidea to do the integral

on theft
.

✗


