
University of South Carolina

Midterm Examination 3 November 21, 2017

Math 142–005/006

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.

1 12

2 8

3 8

4 6

5 9

6 7

Total 50

Page 1 of 7 pages

Solutions

:

:
9

7

50
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1. (12 points) For each of the following functions:

• write down the Maclaurin series using ⌃ notation, and

• write down the radius of convergence.

(You do not need to justify your answers.)

(a) ex

(b) cos(x)

(c) (1 + x)
1
2

(d) tan�1(x)

Solutions

X an
= Eng R=x

r:
µ )h,Pn

= E - R= x

n=o A) !

= § Wen r= 1

x cnn.int
'

= ET 12=1n=o
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2. (8 points) Determine the Taylor polynomial of order 3 generated by the function f(x) =
1

x2

at x = 1.

solutions

final
= ×

-2 full 1) = I

f
" in= -253 f

'"( 11=-2

fi2lH) = g ,[
4 fall 11=6

F
' "

( i ) = -2455 f "l( 11 = -24

Pga ) = 1 - 2h . i ) tofu .

112
- 261k . 1)

3

= 1 - 2( x - 1) + 3 ( r - if - 4 ( r - 1)
3



November 21, 2017 Math 142–005/006 Name: Page 4 of 7

3. (8 points) Determine the interval of convergence for the power series

1X

n=1

(4x� 5)n

n
.

Solutions

#

Rate :

nliganfffsy = Krol

Converges whn 14×-51<1 , dinrgcswhn 14×-51>1 .

solve |4r . SKI :  -1<4×-54 ⇒ |< > ( < £wknd:#
is In mI=Ei¥

"

Converge , since alternating
harmonic series .

what
's

:#
is InHeir In th

Diverges since harmonic series ,

Th interval of
annyeace

is [1,32)

www.t.uoeiownite?intEiFtfIedwmiTf
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4. (6 points)

(a) Using the Maclaurin polynomial of order 4 for f(x) = ex, estimate the value of
1

e
.

(b) What is the maximum value of |f (5)(x)| on the interval [�1, 0]?

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

Solutions

etnnpycx)= It e + Est ¥ tgdg

ein Pyfll = 1 -1 tf - I + fy

=nI¥=÷ ,
= ÷

f
's )

(e) = et et is an increasing positive fan

so madman is at x = 0
.

M =

le°l
= 1

1124 fit ± M¥5
=IS! 120
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5. (9 points) Find the following:

(a) The Taylor polynomial of order 3 generated by f(x) = ln(x+ 1)/x at x = 0.

(b) The Taylor polynomial of order 9 generated by f(x) = e�x3
at x = 0.

(c) lim
x!0

cos(x)� 1 + x2

2

x4

solutions

In ( x -11 ) or e - tf t ¥ - led t . . .

Pz ( r ) = 1 - Is + ¥ - ¥

e2 = 1 + zt 2£ + ¥,

t .  .

Pg ( × ) = It fi ) + ¥13 + ftp.I
= | - is + ¥ - ¥

=

digo@sY4foIjr4-tieoen.I
= www.t.at
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6. (7 points) Let C be the parametric curve determined by

x = t2

y = t3 + t

where t is a parameter in the interval [0, 2].

(a) Determine the x and y coordinates of the point when t = 1.

(b) Determine
dy

dx

����
t=1

.

(c) Find an equation for the line tangent to the curve C at the point where t = 1.

(d) Determine
d2y

dx2

����
t=1

.

The End

Sddhns

e= ( ital y=( 113+111=2

he 2£

9

'¥÷=%fIE=sg¥

I=st2tl
III. =3 "¥=2:

opepintfnrn : ( g- yolemk.sc . )

⇒ g- 2=21 e- 1)

Elite
,

.ws#teh...,=ox2.4xL= ,

4

I÷l←÷t¥nt .it


