
University of South Carolina

Midterm Examination 3 October 20, 2016

Math 142 Section H03

Closed book examination Time: 75 minutes

Name

Instructions:

No notes, books, or calculators are allowed. If you need more space than is provided use the
back of the previous page and clearly indicate you have done so. Simplify your final answers.
Full credit may not be awarded for insu�cient accompanying work.
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5 8

6 8
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1. (8 points) For each of the following functions:

• write down the Maclaurin series using ⌃ notation, and

• write down their interval of convergence.

(You do not need to justify your answers.)

(a) e

x

(b) sin(x)

(c) (1 + x)
1
3

(d) ln(1 + x)

Solutions

§qtn÷ , xefx ,x )

°
fun ,c2ntl

E Tnt ,

Kel -

x. x )

:
§fkn)oi ,

refill

of,H%nI ,

xeui ]
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2. (8 points) Determine the Taylor polynomial of order 4 generated by the function cos2(x)
at x = ⇡.

Solutions

FH )= ( os2( x ) f(#)= I

file )=-2sin( e) cosh ) f
'

# = 0

2

f
"

(e) = -

2cos%u+2sin(
x ) f "l * 1=-2

f
"  '

(e) = & since )cos@ f
"  ' (A) = 0

f
#

(e) = bas
' #

-

lssiinkl
fwlrl= 8

Pak ) . I +0mW + Hurt + Fu # Pew . #
4

P4( xk I - ( x . A 12 + flex )4
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3. (8 points) Determine the interval of convergence for the power series

1X

n=0

(x� 5)n

2n+ 1
.

Solutions

raise :

tins .fyIi÷k¥l
=L:L Team . sl = last

Thus
converges absolutely when Ir - 51<1 or 44<6

diverges when It -51>1
.

Inconclusive when x=4o✓6 .

Felt :

n§otsI÷
, converges by alternating series test

KI :

§gg÷,

diverges by
limit anparison test mithnt :

line ± ,k=£ .

Thus interval of convergence
is xe [ 4,6 )
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4. (10 points)

(a) Using the Taylor polynomial of order 2 generated by the function f(x) =
p
x at x = 4,

estimate the value of
p
5.

(b) What is the maximum value of |f (3)(x)| on the interval [4, 5]?

(c) Find an upper bound on the absolute value of the error for the estimate from (a) using
the Remainder Estimation Theorem.

Solutions

f (e) = fx fl 41=2

f-
'

(e) = Ii
"2 ft41=ly

f
" (e) = - teeth f " fit -

zlzPak )= 2 + th - 4) -

style
-412

[ 43

Pal 51=2+14 -

I  =
-

04 64

f
" '

(e) = 3gi% is decreasing .

madman is f
" (4) =

s?zg=
I

× 256

Use M= 3- in

|Ra(xf€
M¥13

256
3 !Kwik

Eye
.

.

I
512
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5. (8 points) Find the following:

(a) lim
x!0

tan�1(x)� x

sin(x)� x

(b)
1X

n=0

✓
1

3

◆
n

(c)
1X

n=0

4n

n!

Solutions

= sligo le - ft ¥ - . ) - e

÷I
,

t ¥ - . .
. ) - x

=
1in - ¥+ of .

.
. .

← "

ftp.
= Ito -

' stay
- Yg + % . .  . .

= 2

=
I

=31- tz 2

.

= e

4
since et = §o¥,
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6. (8 points) Use the Taylor polynomial of order 3 generated by sin(x) at x = 0 to estimate

Z 3

0

sin(2x)

x

dx .

The End

Solutions

Taylor polynomial of since ) is e - j÷
3 3

lost'¥Yd.ca/oEEFdxx

3
s

=/
.

2 .  

#
in dx

=

[ a .

t.fi]f=
2131 - s¥z33

= - 6


