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2. A cross-section is a disk with radius 1 — ::!3, 50 1t3

1
areais A(z) = w1 — %)% y=1-z

1 1
V= f Alx) de = [ a1l — ) de . \
—1 J -1 -1 o y=01

1
= ‘Er[ (1— 25 +J!d]| dx
Jo

L3 )
=
L2 )

13. v = 'u"? == I = y-‘! and y = = =\ 1. A cross-section 1% a washer

with inner radius 1 — ﬁ and outer radins 1 — yz, S0 its area is
o ) 2
Aly) = w1 -y == (1= V)
1 1 o )
v —f Aly)dy = / [?r[l — ) - (1l — ) ]:iy
] Jo

=7 (L= 2% +u*) — (1 — 29" 47 dy

= (=2 oyt + 2 - dy = 7 %7+ R+ Sy - .

w24 iid 2y

. s s ® . : ] s :
14. A cross-section is a washer with inner radius 1 — V"T and outer radius 1 — =7, 50 1ts area is

A(r) = m(1 — 27y — =(1 — vz )2
V= j: A(x) dr —f |::|1-{1 — ) - qr(L — \.-/.r_)j} dr =7 /:[{l — 2 + 2% — (1 - 2pt/? + x)] dx

1
0

. : . . e 1L
= ﬁ.[u (—22% 4 2% 4 2287 — ) da = ﬂ[—%:ﬁi +dat + LM - %;rl] =m(-2+=+2-32)=4F
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21. ;;:-'* + y-‘; = -J"2 =3 :J"2 = '.l"2 — ’,r.|'3

Vo— ﬂfr:h(;-'# _ }rh.r = “T|:'T‘ o= MT] . ”
_ 3 r 2 (r — MH N
{7 -5] - [re-n-t5] B
_ﬂ-{ir‘ — -:[r—h}[ﬂl" —(r _h) ]} k/
. . _ +yi=p

= ir {2 — (r— R)[3r% — (r? — 2rh + h7)]}
{

— 1.1—5?1'{2-;"' — 2 b rR? 2t ok — h";jl

=<m{2rt — r—h}[.ﬁr +21h—he]}

. . . . i
= =m(3rh® — h") = 2mh*(3r — k), or, equivalently, Th* (-.r' — %)
46. The line y = r intersects the semicircle y = VR? —z2 whenr = vR? — 12 = r=R'—2' =

w? = R? —r? = &=+ H? - r? Rotating the shaded region about the z-axis gives us

- /

n2—e2

2
Y [(1.,.* i?— ;f:'*) - r"i} dr = Enf {H"; —z* — ) dr [by symmetry|

i}

A== _ . , '’ . . \ e

— 2?1'[ {HJ - rlj — 2% dr = 27 [{H‘g —-.r"gjl;;: — .i;:r.'i]

n L B b l.-.l
= 27 (H* o A vy L r‘*}"’”] =27 (R — )V = (pt e

Our answer makes sense in linuting cases. Asr — 0,V — :—':?Tffﬁ, which is the volume of the full sphere. Asr — K,V — (),

which makes sense because the hole’s radius 15 approaching that of the sphere

7 i /——\ T

= /\gﬁ ) ﬁ ﬂ R

A D W Y

o u o v

Ly=2-3x = LoV dyjde) de = 7 (—3)? dz = V10 [1 — (—2)] = 3+/10.

The arc length can be caleulated using the distance formula, since the curve 15 a line segment, so

-—'1-4
e

L = [distance from (—2,8) to (1, —1)] = /[L — (—2)]2 + [(-1) — 8]2 = +/90 = 310
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Ly=cosr = dyfdr=—sing = 14 (dy/dr)® =1+sin®x Sol = :" 1+ sin? xdx.

1 12
12, (a) v = = Jo

v(t)dt = L 1. Use the Midpoint Rule withn = 3 and At = 1220 = 4 to estimate /.

I = My = 4[u(2) + v(6) +v(10)] = 4[21 + 50 + 66] = 4(137) = 548. Thus, v = % (548) = 452 km/h.

(b) Estimating from the graph, v(f) = 452 when =~ 5.2 5.
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Integration Handout B

4
(a) Wfoydy
(b) 7Tfo (VU+2° = (2-yy)dy
(c) 7%, (4 —2%)? du
(d) 7 2,25 — (1 +22)? dy

5 First find the total volume

8 3 518 96
— 2 — —3 = —
V_/o ©(Jy) dy—w[5y3}0— 57r
Solthe volume is V = 57r
48 h g
—W:/ Y3 dy
5 0
3 57k
:7T|:gy3i|0
3 5 48
= —hiz—
7r5 3 57r
16 = hs
h = 165.

Stop drinking when the height is 163/°.
12 [0 4ma?p(x) d.
3 (a) [T 4rap(x) dx.
(b) [Er(R? — 2?)d(z) dx.
14 1. This integral is similar to the one above with x := h and R := 100 and d(x) :=
6 x 107*(200 — h) grams per cubic foot. The integral and answer is then:
100
/ 7(100% — h2)6 - 10-5(200 — h) dh
0

2. Evaluating this integral:

100
/ 7(100% — h2)6 - 1075(200 — h) dh
0
100
— 67 10—5/ (10" — h2)(200 — h) dh
0

100
Y 10—5/ (2-10° — h10* — 20042 + h%) dh = 6500
0

15 We should superimpose the graphs of the functions a), b) and c¢). Since the
interval is the same the largest area will represent the greatest average value.

4



From visual inspection one can conclude that the greatest average value in the
interval [—1,1] is that of y = v/1 — 22 (~ .75), followed by y = exp I (~ .63)
and the function with smallest average value is y = —|x| + 1 (~ .5).

18 If January corresponds to ¢ = 0, t = —1 would be December and t = 1
would be February. The integral of a rate of change represents the change itself.
J1, f(x) dx is the change of the numbers of zebras in Seronera during the months
of December and January.



