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8) 21 2
4

y x x y= = 0= ; about y-axis 
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xΔ

or
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10) ; about  1 2xy e y x−= = = 2y =
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12) y x y x= = ; about  2x =
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ir
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⎧ ⎫ ⎧⎡ ⎤ ⎡ ⎤ ⎡ ⎤= − + + − − + + = − + − =⎨ ⎬ ⎨⎢ ⎥ ⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦ ⎣ ⎦⎩ ⎭ ⎩

∫
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14) ; about y-axis 22x y y x= − = 0
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∫
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16) 2 1x y x= = ; about 1x =  
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∫
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18) 3y x y= = x ; about 1y =  
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3 2 2

3 6

(1 ) (1 )

(1 2 ) (1 2 )
o iA x A x

x x x x

π π

π π

= − = −

= − + = − +
 

 
3 6

6 3

(1 2 ) (1 2 )

( 2 2 )
o iA A A x x x x

x x x x

π π

π

= − = − + − − +

= − − +
 

 
6 3( 2 2 )

V A x

x x x x xπ

Δ = Δ

= − − + Δ
 

 

[ ]

1

ir

or

xΔ
1 6 3 7 4 2 3

0
0

7 4 2 3 7 4 2 3

1 1 1 4( 2 2 ) ( )
7 2 2 3

1 1 1 4 1 1 1 4(1) (1) (1) ( (1)) (0) (0) (0) ( (0))
7 2 2 3 7 2 2 3

1 1 1 4 1 4 1 1 3 70 1
7 2 2 3 7 3 7 3 21 2

V x x x x dx x x x x C

C C

π π

π

π π π π

⎡ ⎤= − − + = − − + +⎢ ⎥⎣ ⎦
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20) 20 cos
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= = ≤ ≤  

 
a) about x-axis 
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2
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b) about 1y =  
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=
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π
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⎛ ⎞⎛ ⎞Δ = Δ = − Δ = − Δ = − − Δ⎜ ⎟⎜ ⎟⎜ ⎟⎝ ⎠⎝ ⎠
⎛ ⎞ ⎛= − − + Δ = + − Δ⎜ ⎟ ⎜
⎝ ⎠ ⎝
⎛ ⎞⎛ ⎞= + − + Δ = + −⎜ ⎟⎜ ⎟⎝ ⎠⎝ ⎠

⎞
⎟
⎠

s(4 )

(5 4cos(2 ) cos(4 ))
8

x x

x x xπ

⎛ ⎞Δ⎜ ⎟
⎝ ⎠

= + − Δ

 

 

2
2

2
2

1(5 4cos(2 ) cos(4 )) 5 2sin(2 ) sin(4 )
8 8 4
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V x x dx x x x C
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π
π

π
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−
−

⎡ ⎤= + − = + − +⎢ ⎥⎣ ⎦

⎧ ⎫⎡ ⎤ ⎡⎛ ⎞ ⎛ ⎞ − ⎛ − ⎞ ⎛ − ⎞⎪ ⎪⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞= + − + − + − +⎨ ⎬⎢ ⎥ ⎢⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎪⎣ ⎦ ⎣⎩

∫

⎤
⎥
⎦

35 5 10 5{5 }
8 2 2 8 2 8 8

unitsπ π π π π π ππ

⎪⎭
⎧ − ⎫⎡ ⎤ ⎡ ⎤ ⎧ ⎫= − = = =⎨ ⎬ ⎨ ⎬⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦ ⎩ ⎭⎩ ⎭
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22)  2 2 2 1 0y x x y y= + = ≥
 
 intersection points: 

2 2

2 2 2

4 2

2
2

1 5 1 5
2 2( ) 1
1 5 1 51 0

2 2
(1) (1) 4(1)( 1) 1 5

5 1 5 12(1) 2
2 2

x x
x x
x x x x

discardx
x x

− − − += =
+ =

− − − ++ − = ⇒ = ± = ±

− ± − − − ±
= = − −

= − = +

 

 
a) about x-axis 

 interval: 5 1 5 1
2 2

x− −
− ≤ ≤ +  

 
2 2

2

2

1
0

1

x y
y x y

y x

+ =
= ≥

= −
 

 
2 2

22

( 1 ) 0 ( ) 0

( )( 1 )
o ir x r x

xx

= − + = +

== −
 

 
2 22 2

42

( )( 1 )
( )(1 )

io A xA x
xx

ππ
ππ

== −

== −
 

  2 4 2

xΔ

ir
or

4(1 ) ( ) (1 )o iA A A x x x xπ π π= − = − − = − −

  2 4(1 )V A x x x xπΔ = Δ = − − Δ
5 1

5 1 22 4 3 52
5 1 5 1
2 2

3 5 3 5

1 1(1 )
3 5

5 1 1 5 1 1 5 1 5 1 1 5 1 1 5 1
2 3 2 5 2 2 3 2 5 2

5 1 1 51
2 3

V x x dx x x x C

C C

π π

π

π

−
+−

+

− −− −

⎡ ⎤= − − = − − +⎢ ⎥⎣ ⎦

⎧ ⎫⎡ ⎤ ⎡⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞− − − − − −⎪ ⎪⎢ ⎥ ⎢⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟= − − + − − − − − −⎨ ⎬⎢ ⎥ ⎢⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎪ ⎪⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎣ ⎦ ⎣⎩ ⎭

⎛ ⎞− −⎜ ⎟= −
⎜ ⎟
⎝ ⎠

∫

⎤
⎥+
⎥
⎦

2 4 2 4

2

1 1 5 1 1 5 1 1 5 11
2 5 2 3 2 5 2

5 1 2 5 1 2 5 1 5 1 5 1 (5 2 5 1)2 2
2 3 2 5 2 2 3 10

5 1
2

π π

π

⎧ ⎫⎡ ⎤ ⎡ ⎤⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞− − −⎪ ⎪⎢ ⎥ ⎢ ⎥⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟− − − + − +⎨ ⎬⎢ ⎥ ⎢ ⎥⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎪ ⎪⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎣ ⎦ ⎣ ⎦⎩ ⎭
⎧ ⎫⎛ ⎞ ⎛ ⎞⎛ ⎞ ⎛ ⎞ ⎧ ⎫− − − − − − +⎪ ⎪ ⎪ ⎪⎜ ⎟ ⎜ ⎟= − − = − −⎜ ⎟ ⎜ ⎟⎨ ⎬ ⎨ ⎬⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟ ⎪ ⎪⎝ ⎠ ⎝ ⎠ ⎩ ⎭⎪ ⎪⎝ ⎠ ⎝ ⎠⎩ ⎭

⎛ ⎞−⎜ ⎟=
⎜ ⎟
⎝ ⎠

35 1 3 5 5 1 30 5 5 5 9 3 5 5 1 26 2 52
3 5 2 15 15 15 2 15

unitsπ π
⎛ ⎞ ⎛ ⎞⎧ ⎫ ⎧ ⎫ ⎧− − − − − − −⎪ ⎪ ⎪ ⎪ ⎪⎜ ⎟ ⎜ ⎟− − = − − =⎨ ⎬ ⎨ ⎬ ⎨⎜ ⎟ ⎜ ⎟⎪ ⎪ ⎪ ⎪ ⎪⎩ ⎭ ⎩ ⎭ ⎩⎝ ⎠ ⎝ ⎠

⎫⎪
⎬
⎪⎭
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yΔ

yΔ

1or

2or

2ir

1ir

 
b) about y-axis 
 This volume must be computed in 2 

pieces. 

 

2

5 1 5 1
2 2

y
⎛ ⎞− −⎜ ⎟= + =
⎜ ⎟
⎝ ⎠

 

 interval 1: 5 10
2

y −
≤ ≤  

 
2 22

2

1
0

1

x yy x
y

x y x y

+ ==
≥

= = −
 

 1 1( ) 0 (0) 0
(0)( )

o ir y r

y

= + = +
==

 

 2 2
1 1( ) ( ) (0) (0o iA y y Aπ π π π= = = = )  

 1 1 1 ( ) (0) ( )o iA A A y yπ π π= − = − =  
 1 1 ( )V A y y yπΔ = Δ = Δ  

 

5 1 25 1 22 22
1 0

0

3

1 1 5 1 1 5( ) (0)
2 2 2 2 2

6 2 5 3 5
2 4 4

V y dy y C C C

units

ππ π π

π π

−
− ⎧ ⎫⎡ ⎤⎛ ⎞ ⎧ 2 5 1

4
⎫− − +⎪ ⎪ ⎪⎡ ⎤ ⎡ ⎤⎢ ⎥= = + = + − + =⎜ ⎟
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36) For the 3D representation, see the figure in the text. Also, setting the positive x-axis to go down we have 
the following cross section diagrams. 
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