Quiz 6 Answers MATH 141

8 AM

Question 1

Find the Taylor series for f(x) = In(z) about the point z = 2. We start by looking at
derivatives.

f(2) = In(2)
@ =
" —1
f(2) = T
n 2
f7(2) = 3

We can see a pattern in every term except for the first, and so we can write the Taylor
series as

L (n— D=1
() = In(2)z"+ Z len
o0 n+1
- )+ ; n2"

Question 2

2+ 3i| = V22 + 32 = V13

Question 3

In order to do complex division, we apply multiply numerator and denominator by the
conjugate of the denominator:

1—i  1—42+42i
2—-2%  2—-2i2+2i
2420 — 2 — 27
N 4 — 452
41
T8 2

Question 4

We foil the two terms and then reduce any powers of i:

(1—-14)(2—2i) = (1—2i—2i+2i?
= (—1—4)



9 AM

Question 1

Find the Taylor series for f(z) = T4, about the point x = 0. We start by looking at
derivatives.
f0) =0
f0) =1
f10) = -2
f10) = (=2)(=3)
f70) = (=2)(=3)(-4)
We can see a pattern in every term except for the first, and so we can write the Taylor
series as
x = (n!(—=1)"H!
— 02 S W A
1+ T+ ; " T
_ Z(_l)n+1xn
n=1

Question 2

4+ 2i| = VA2 + 22 = /20

Question 3

In order to do complex division, we apply multiply numerator and denominator by the
conjugate of the denominator:

2420 2+2i2-2
242 2422-2i
o 4— 4
442
_ 8,

8

Question 4

We foil the two terms and then reduce any powers of i:

(2+14)(2+2i) = (44 4i+ 20+ 2i%)
(24 61)
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Question 1

Find the Taylor series for f(x) = v/x 4+ 1 about the point z = 0. We start by looking at
derivatives.

f0) = 1
o) = 5
1) = 35

We can see a pattern in every term except for the first, and so we can write the Taylor
series as

ve+1l = 10—1—2 "H (2n — D! "
n'2n—12"

n=1

1) (2n — 3)N
- ey R

nl2n

Question 2

2 - 3i] = /22 + (—3)2 = V13

Question 3

In order to do complex division, we apply multiply numerator and denominator by the
conjugate of the denominator:

2420 2+42i1—1
144  144i1—7
o 2-2¢?
1 =2
4
= —:2
2

Question 4

We foil the two terms and then reduce any powers of i:

(2+2i)(1+i) = (24 20+ 20+ 2i?)
(0 + 49)



11 AM

Question 1

Find the Taylor series for f(x) = ze® about the point x = 0. We start by looking at
derivatives.

i)
~—~ /\\ —~
o O O O O
S N N N N
I
=W NN RO

Question 2

2-3i=2—(-3)i=2+3i

Question 3

In order to do complex division, we apply multiply numerator and denominator by the
conjugate of the denominator:

3420  3+42i2—2
242  2+422-2i
66— 61+ 40— 44°
N 4 — 442
_10-2 5 1,
- T8 14

Question 4

We foil the two terms and then reduce any powers of i:

(34+2i)(2+2i) = (6+6i+ 4i+ 4i%)
= (24 10i)
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Question 1

Find the Taylor series for f(x) = z sin(z?) about the point z = 0. We start by looking at
the Taylor series for sin(z) and substituting.

sin(z) = Z(_—l)n!x%ﬂ

—~ (2n—1)
sin(a?) = g (2<n_i)z) (2221
r?sin(2?) = xzni;o 5 _Z ant2
r?sin(2?) = nio% 5 _;L ant4
Question 2
3+2i=3-2i

Question 3

In order to do complex division, we apply multiply numerator and denominator by the
conjugate of the denominator:

3+1 3+13—2
3+ 21 34213 —21
9 — 61 + 3i — 2i?

9 — 442
B 11—32'_1_1_3.
a 13 13 13"

Question 4

We foil the two terms and then reduce any powers of i:

(3+2))(3+1i) = (94 3i+ 6i+ 2:%)
(7+99)



1 PM

Question 1

Find the Taylor series for f(z) = -~ about the point # = 1. We start by looking at

derivatives. v
=1
ra = _71 3
o
- 357

We can see a pattern in every term except the first, and so we can write the Taylor series
as

1 = (=1)™(2n — 1)
- = 1 n
VT N ; nl2n v

Question 2

1+3=—-1+3=3—1

Question 3

In order to do complex division, we apply multiply numerator and denominator by the
conjugate of the denominator:

142 1+2i2-2

242 242i2-—2i
220+ 40 — 44
N 4 — 442
_6+2i 3 1.
- T8 17

Question 4

We foil the two terms and then reduce any powers of i:

(14+2i)(2+2i) = (24 2i+4i+ 4i%)
= (—2+60)



