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@ Each slice is a rectangular slab of length 10 m and width that decreases with height. See Figure 8.3. At height v, the 1

T is given by the Pythagorean Theorem
2 2 2
Y4zt =7,

Solving gives x = /72 — y2 m. Thus the width of the slab is 2z = 2 /7% —y? and
Volume of slab = Length - Width - Height = 10-2+/72 — 42 . Ay = 20,/72 — y2Ay m®.

Summing over all slabs, we have
Total volume =~ Z 204/72 — y2Ay m5.

Taking a limit as Ay — 0, we get

7
Total volume = AlimOEQO\/ﬁ —y2Ay = / 204/72 — 2 dy m®.
y—)

0

7
To evaluate, we use the table of integrals or the fact that ] v/ 7% — y2 dy represents the area of a quarter circle of r;
0

7, s0

7
Total volume = / 204/72 —y2dy = 20- iﬂ’?z = 2457 m®.
0

Check: the volume of a half cylinder can also be calculated using the formula V = %1\'7‘2 h= %71'72 - 10 = 2457 m®

Figure 8.3
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Figure 8.10 Figure 8.1

Cone with height 12 and radius 12/3 = 4. See Figure 8.11.
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2, 4
-. @ A Vertical glice has a triangular shape and thickness Az. See Figure 8.15.

Volume of slice — Area of triangle - Ag — % Base - Height - Ag — % 2-3A7 = 3Az cm®,
Thug,

4 4
Total volume — lim Z3Am = / 3dr = 3z
Az—0 0

=12 cm®.
0
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Figure 8.15

(b) A horizontal slice has a rectangular shape and thickness Ah. See Figure 8.16. Using similar triangles, we see th

w 3—h
=75
SO 9 2
w=2(3-h)=2-3h
Thus
Volume of slice = 4wAh = 4 (2 _ %h) Ah = (8 - %h) Ah.
So,

=12cm®.

8 i 8 a2\ |’
Total volume = AI;ILIEQZ (8 — §h> Ah = /O (8 — §h) dh = <8h — —3—)

Figure 8.16
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@'he volume is given by
2 2
= 2wy2dm: ﬂ(m+1)4dm=1r(m+1)5 =2117r.
: ] 5 " )

3. The volume is given by

0 0 ) i 0
V:/ 7T(4‘;1:2)2d$=ﬂ'/ (16—8$2+(B4)d$:71'(16$—8%+§5_)} =2?§1|'.
-2

) _3 —2

4. The volume is given by

1 1 N 1
V=/ 7r(\/:z:—|—1)2dx=1r/ (:c—!—l)d:z:z’n'(%—l—z) = 2.
—1 —1 =il
5. The volume is given by
1 1 1 ot -
V= / 7y’ do = / () dx = / ne¥®dr = —*| = _(—e7?).
—1 -1 -1 2 —1 2

6. The volume is given by

/2 /2
V:/ wyzdxz/ 7 cos® z d.
0 0

Integration by parts gives
/2

L
4

V= g(cosmsinm + )
0

7. The volume is given by

1 i
1 e dz _ -1
V_A:“tﬁ3>dx_ﬂl G@riE - rEth

8. The volume is given by

1
1 T
=r(1-3) =%

0

1

el sinh 2.

1 1
V= ‘IT/ (Vcosh 2z)? dz = 7r/ cosh 2z dz = g sinh 2z 3
0 0 0

9. Since the graph of y = 22 is below the graph of y = « for 0 < z < 1, the volume is given by

1 gl 1 T 1
V:/ mczda:—/ 7r(:1:2)2da::7r/ (2 —aYde =7 % - =
0 0 0 3 5/ o

10. Since the graph of y = ¢3” is above the graph of y = e® for 0 < = < 1, the volume is given by

e 1 ) 1 e N b g2\ |1 S 2 1
V:/0 (e )dx—A w(e®) da:=/01r(e —e )dx:w(?—T) =7F<F_E+§ :

0
11. Since f'(z) = =z, we evaluate the integral numerically or using the table to get

_ 2
15

2
Arc length :/ T rorde = 20542 | & ooss
o

2
ince F'(z) = —sinx, we evaluate the integral numerically to get

: 2
Arc length = / V' 14 sin? z dz = 2.508.
0




We slice the region perpendicular to the y—axis. The Rie-
£ mann sum we getis 3 m(1 — z)?Ay = > w(1 —y*)*Ay.

So the volume V is the integral

1
V:/ w1 —y?)*dy
0

Radius=1—x

1
4 :77/ L
0

1

= (8/15) ~ 1.68.




The region is.cylindrical with a hole around the axis of rotation, y = —2. Slice it into rings vertically, as in F; gure 8.25,
) typical ring has thickness Ax and outer radius 1 + 2 = 3 and inner radius y + 2 = 2% + 2, Thus
Volume of slice & 73°Az — 7w(a” + 2)*Az = 7(5 — 2* — 4z%) Ag.
. 1
! b 4 52w
Volume of solid = a(5—a' —da®) Az =n (52— = — Z2° =—"
h i b 5 3 15
0
4 y Az
— om e
! 3 - 1 ¥ y=2s?
4 i 54
1 Ut
—2 Axis of rotation: y = —2 -y 3 Base of square (standing on paper)
—4 - Inner radius ¥ /
-5 = ~J_Outer radius
e - x
Az 1

Figure 8.25; Cross-section of solid Figure 8.26: Base of solid
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