Brief answers to Homework #10

Question 1

Section 13.3, #4
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Section 13.3, #11
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Section 13.3, #14 The circle 22 4+ (y — 1)? = 1 in polar coordinates is
r=2sinf. So
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Section 13.3, #20
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Section 13.3, #33 In polar coordinates, the function is f(r,8) = %lnr
and the region is 1 < r < \/e. So
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(The answer in the textbook is wrong.)

Section 13.3, #44

(a) The Cartesian region is the triangle under the line y = /2, above the
x-axis, to the left of x = 1, and to the right of the origin.

(b) y = x/2 is given by # = arctan %, x = 11is given by r = secf, and y =0
is given by 6 = 0.

(c¢) A plot in the rf-plane would just be the graph of r = sec, from 6 = 0

to # = arctan % (Note that in the rf-plane, r is along the y-axis and
0 is along the z-axis. Thus the graph of this region does not resemble

the graph of the actual region in the zy-plane.)
(d) The integral is
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Question 2
(a) (14+4)(3—2i)=5+1
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Question 3 r*+5r2+4 = (r*+1)(r*+4) = (r+4)(r—i)(r+2i)(r—2i) = 0,
so the solutions are r = i, —i, 21, —2i.

Question 4

cos 46 = cos* @ — 6 cos® Asin? f + sin* 0

sin46 = 4 cos®Asin — 4 cos O sin® 6



Question 5

Section A.3, #2

(a) =2, y=—24.
(b) =3 y=—:.

(c) x=—1,y=0.

Section A.3, #3 Write z = re®.

zZ =re " a reflection in the z-axis.

(a)
(b) (—z) = —re™™ = re!™=9 a4 reflection in the y-axis.
(¢c) —z = —re? a reflection through the origin.

)

Section A.3, #7 |z+ 1] =1 implies |z + 1|*> =1, so
(x+1)°+y*=1

This is a circle of radius 1, centered at (—1,0).

Section A.3, #8 |2+ 1| =z — 1| implies |z + 1|* = |z — 1|?, so
(z+1+y" = (z =1+,

which simplifies to z = 0, a vertical line.

Section A.3, #12




Section A.3, #24 Since i = ¢'™/?, the two square roots are /i = ¢'™/*
and Vi = e”/1,

Section A.3, #27 z*—22% +4 =0 implies
22 =14 V3i = 257/

So the four solutions are o
5 = i\/iei’lﬁ/(j

Question 6 e*cosy = u and e”siny = v imply that e = vu? + v? and
tany = =, s0

9 3 v
z = 1In(u*+v”) and y = arctan (—)
u



