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SOLUTIONS

1. (a) First observe that

/f(a:, y)dr = / o i /7 dr =y - iarctan (g) + g(y) = arctan (g) + C(y).

To integrate with respect to y, we use u-substitution. We let u = 22 + 92 so %du =ydy
and thus

1 /1 1 1
/f(:c,y)dy:/ﬁwdy:E/Edu:§1n|u|+0(x):§ln(:c2+y2)+C(:C).

(b) To integrate with respect to 2, we use integration by parts, letting w = In(z) so dw = 1 dx
and dv = xydxr so v = %xzy. Thus

/ F(a,y) do = / ryIn(z) dr = Za%y -In(x) - / (%x@i) da

1

1 1 1
= §x2yln(x) ~3 /:cy dr = §x2yln(x) — leZy + C(y).

Next,

/f(x,y) dy = /:L’y In(z) dy = %xy? In(z) 4+ C(x).

2. (a) We have



(b) We have
/_12 /06 47ij3 dz dy = /_12 [—(4y +3)In|7 — x]]zdy
= /12 —(4y + 3)[In(1) — In(7)] dy
= In(7) /_12(43/ +3)dy
= (7|27 + 3]
= 31In(7).
(¢) We have

5 us 5 x
[ [ aesec@aeay= [ [y tan)]
1 J0 1 0

5
=/ 3y° dy
1

= 124.
3. We can integrate in either order. If we integrate with respect to x first, then we write
1 2
//(a:2—xy+y3—4)dA:/ / (2% — oy +o° —4)dx dy
s —2J-1
1

=2

1 1
= /_2 [gx?) _ §x2y—|—xy3 _41,] - dy

LI/ 1 1
= __2 23—8 — g — 3 4 d
‘/;[(3 Yty ) < s oYY T >] y
! 3
:/ (—9——y+3y3) dy
L 2

3 3 1!
= {—9@; —~yr 4+ —y4]
—2

17 "

3 3
=|-9-7+7)-(18-3+12
(9 4+4) (18 -3+12)

= —306.



Alternatively, we could begin by integrating with respect to y:

2 1
//(xz—a:y—i—yg—él)d/l:/ /(x2—$y+y3—4)dydx
s —1J-2
2 1 1 v=t
= / {xzy — x4 Syt - 4y} dx
5 2 4 s

2 1 1
:/ {(xQ——x—i———él)—(—2:62—2:1:—1—4—%8)} dx
-1 2 4

2
3 63
/_1(x+293 4):):

3 63 1°
_ 3 02 2T
—[35 +4:L' 4x]_1
63 3 63
= ) -1+ 24+ =
(8+3 2) ( +4+4)

= —36.

4. If we start by integrating with respect to x, we have
2
(s -y

dx dy

2 3 72
_/0 /_3 V9 — 92

x=3
/ 1 x3
= _e— dy
o |3 9 — g2

r=-—3

= /3 ’ + ) dy
o \VI9-v VI-¢
18/g ! d
a 0 V9 —y? Y
_ - (Y)]?
=18 [arcsm <3>}0
(1 :
=18 [arcsm <§> - arcsm(O)}
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