
Name:

Math 252 Calculus 2 (Bueler) Tuesday, 13 December 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. half
of 8.5⇥ 11 sheet), with anything written on both sides.

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

x
and the y-axis, on the interval 1  x < +1.

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

the x-axis, or show that it is infinite.

SOLUTIONS

X

&#
v =S,0πy(x)-dx=+9
- π lino 5xdx =πkm[-x-),t
=π B(

-E + 1) =x10+ 1=

(converges)



2

2. (7 pts) Set up, but do not evaluate, an integral for the arclength of the parametric curve defined

by x(t) = et, y(t) = ln t on the interval 1  t  10.

3. (8 pts) Compute the indefinite integral:
Z

x 5x
2
dx =

(d+
(=et,y =t)

+35"d = + c

Care =+c
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4. Evaluate the integrals:

(a) (6 pts)

Z 3

0
x e�x dx =

(b) (6 pts)

Z
dx

x(1 + x)
=

x(- e-jo - S(e-)dx
T

v=-e-
Y

[by parts:
u=x J
du=dx dv=e*dx

= - [xe-) + sie
-dx = - (33-d - [e

-x)3

= -x - e+e=

S-Exdx partial fractice:

1x =A+[]+x+c 0x+ 1 =A((+x) +BX

= (A+B)x+ A

= (n(x) +c A=1, B=- 1
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5. Evaluate the indefinite integrals:

(a) (6 pts)

Z
cos ✓ sin2 ✓ d✓ =

(b) (6 pts)

Z
dzp
1 + z2

=

· IS(1+cos 2a) (1-coszo), d0

= 31 - cos-(2dd0 =(1-t(1+ cos(4)do

= (1 - c0(48d0 =0 -s)+c

=+c
S secodO Sso &O- -

~ SecO↑ It tantO &

z =tanO

[ I -2 for
stoppers

dz =seO ↑ here

m
= Ssecod0

=(u)seco+tmnal+

-(from memory of "trick"]

=a + c #Fam
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6. Determine whether the following series converge or diverge. Explain your reasoning and identify any

test used.

(a) (6 pts)
1X

n=0

(�1)
n

p
n+ 3

(b) (6 pts)
1X

n=1

n

10 +
p
n

bu =0, by decreasing,

ages linb=0

by A.S.T.

-

divergence test: limo hinton-

-

lim * == +a
-

n+0 En+

or :
-
limit comparison: compare toits- n=1

lum
N

-f n=1new climat 7 T
Un

p-series with
-
him -= 170,01p= -zEl diver-500 n3x+1on



6

7. (a) (8 pts) Find the Maclaurin series by any convenient method:

f(x) = x2e�x2
=

(b) (8 pts) Use the result in (a) to compute the following antiderivative:
Z

x2e�x2
dx =

*

ex =8thsTe
-x=8x7WFIM

·f(x) =x-e-*
- [(1)"an 3 justto
n= 1

&as a power series:

zn+2dX

-BiSE
= C+@ tnt xent3 justas
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8. (a) (6 pts) Does the series

1X

n=1

n

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

test used.

(b) (5 pts) Compute and simplify S3 for the series in part (a).

9. (6 pts) Make a careful and reasonably-large sketch of the cardiod r = 1 � sin ✓. (Label the axes
and give dimensions/values along the axes.)

ragtest: him
#T
-him. irp= n

-3N
A
2n

-I lim n+ ECImages--

2n->c

Croot test similar)
-

Sz = +E +3 = t+ +5=

oI
rY

1-E=0:3
35x4
I H =0&-y)iz=17o
2

⑧ 7

74 1+E= 1.7 a=3
2+1

to
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10. Consider the parametric curve x = t+
1

t
, y = t� 1

t
.

(a) (6 pts) Find the equation of the tangent line at t = 1.

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

dx2
.

m=t
=1

=BdE=kt==4
.m=ta (vertical)

x(1) =1+1 = 2

·

&e = =+2- 1

(zz)

=EitEEEANN
-
2t(t--1- tr1) 2+(-2)

1=()Ct
=1 En

=E(
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11. (8 pts) Find the radius and interval of convergence of the power series:

1X

n=1

(x+ 5)
n

n2

12. (8 pts) Find the general solution to the di↵erential equation y0 = lnx+ tanx.

*test: p
=to+5E =5) =(x+5c)

(x+5(c)() -1(X+5(/)
-6-Xc-Y

E-6: C8H conet Cabsolutely) p =2

#: converges the

:6-4)and
y (x)

= Senx +tmxdx = Sluxdx+(dx
=x lux - Sx.dx - lukcosx1 +c
↑

crax-mIcosxl+
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Extra Credit. (3 pts) First, explain in terms of familiar Maclaurin series, why
1

e
=

1X

n=0

(�1)
n

n!
.

Second, how accurate is S9 =

9X

n=0

(�1)
n

n!
as an approximation to 1/e? Write your bound on the error in

the box below.

|R9| =
����S9 �

1

e

���� 

You may find the following trigonometric formulas useful. However, there are other trig. formulas, not listed

here, which you should have in memory, or which can be derived from these.

sin(↵± �) = sin↵ cos� ± cos↵ sin�

cos(↵± �) = cos↵ cos� ⌥ sin↵ sin�

sin(ax) sin(bx) =
1

2
cos((a� b)x)� 1

2
cos((a+ b)x)

sin(ax) cos(bx) =
1

2
sin((a� b)x) +

1

2
sin((a+ b)x)

cos(ax) cos(bx) =
1

2
cos((a� b)x) +

1

2
cos((a+ b)x)

extra space for answers

----

... ..

Note e4=20 Substitute x= -1 to

get t = CH. This series is alternating

and converge so IRN) =6NH .
Here N=9,

t
so (R,lEbisT.

101.

~
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Summary of Convergence Tests
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