Calculus 119
7th Week!
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Area = / 2y — (12 —dy)dy = / 6y—2ydy = [3y° — %] — 92718 =19
0 0 0

2. (a) x=2yandr+y=1

Let’s determine the intersection points

r = 29> 2 11
2 y—1=0=y=-ly=1/2= (2,-1)&(, -
{x+y:1:$y+y y=-ly=1/2=(2-1)&3)
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'Please email all corrections and suggestions to these solutions to htor@metu.edu.tr.
All solutions are available on the web at the url http://www.metu.edu.tr/~htor.
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Let’s determine the intersection points

r=1-—1>
{x:yQ—yl =1y =y’~1=y =1=y=7F1=(0,-1)&(0,1)
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) 3 37 3

3. First we should find the equation of the lines passes through the given
three points.

1)(0,5) and (5,1) =y =—3x+5
ii) (5,1) and (2, ):>y:x—4
iii) (0,5) and (2, 2) =y=-Ilr+5

Area = /2(—4x +5) — (—;x +5)dz + /25(_§I +5)— (—x—4)dx

297 27 2 9 5
- vd /“ Od _[ 2} [_ ]
. 10 T+ x + 9dx 20x O—i- mx + 9z ,
27 45 18 27
— —— + 45 —— +18) = —
= (o 45) — (- +18) = 5



4.

(a) y =z and y? = x; about x-axis
R y
1, D

0 x 0 x

r=y'=y=r
A(r) = m(v/2)* — 7(2?)? = nx — w2t

1 1 12 20
Volume = / Ax)dr = / rr —natde = |7 — 1 —
0 0 2 5

1 1 3T
=7T- —7T- =

2 "5 10
(b) y* = x and x = 2y; about the y-axis
y y

Aly) = m(2y)* — m(y?)?
2 2 4 1
Volume = / A(y)dy == / 4y —yldy =7 [3113 - yf’}
0 0
g _ g) _ G4n
3 57 15
(¢) y = and y = /x; about y=1
y

:7'((
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Il
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x 0 x

Alr)=m(1—-2)? —7(1—y2) ) =7(1-20+2>-1+2/x — 1)
m(z? — 3z + 27



1 1 3 !
Volume = / A(z)dx = / m(2?=3x+2\/xdr =7 [é — 23:2 + 21‘]
0 0
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V= [ (= gy = [ (1- 2"+ 2y
0 0

3 4/3 3 5/3 1 3 3 Vs
= _ = — = 1—— —_) = —
Ty =5yt gy )0 rl-5+2) =1
(b)
1 1 T

1 1
V=/ ﬂ(y2)2dy=7r/ yt=m (2’| =<
0 0 5 0 5

6. Hint: Consider the spheres 22 +y*> + 22 =12 & (x —r)2 + y? + 2° = r.
Obviously, the center of each sphere lies on the surface of the other
spere. Use the formula from exercise 49 (or directly calculate).

7. y = 42% and 2z + y = 6 ; about the x-axis
Let’s find the intersection points of y = 42% and 2x +y = 6

y:4$2 2 . __§ .
2$+y:6}:>4x =6—-2x=>x= 20ra7—1
3 .
:>(—§,9)&(1,4) since y = 6 — 2x

V = 2nrhAr

clinder



If y € (0,4) then Voyginder = 2my(5v/4 — (—5/5)Ay.
If y € (4,9), then V, (—3y+3—(—3v¥)Ay
Thus,

ylinder = 27Y

4 1 1 9 1 1
Volume :/0 27Ty(§\/§—(—5\/§)dy—|-[1 2wy(—§y+3—(—§\/§)dy

4 9o 1, 1 s
=27T(/0 y\/ﬂderA (—§y + 3y + sy dy

2
2 s 4 1 3 1 . 9 2507
=9 Z.5 e <2 T E _ 2orn
ml(Gy2)| + gy + gy 5yt)| = 3
8. y=a?y=0, =1, 2=2 ;about z =4
noo y x=4
2.4 |
x:4§
0 1 2 x 0 x
Velinder = 27(4 — x)2° Az
2 4 4 a\[P 6T
Vol :/24— 20y = om (—a® — L) =20
olume : (4 — z)xdx 7T<3I i), 5
9. x=/siny ,0 <y <m z=0; about y =4
¥
N.y=4
v
= x=+/siny
0 1 x

Vlinder = 27(4 — y)/sinyAy

Volume = [ 2n(4 — y)\/sinyd
olume ; (4 — y)y/sinydy
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11.
1 LN 1t
favezi/ Cos xsmxdm:—/ —utdu
m—0Jo T J1
usinge the subsution v = cosxz = du = —sinzdz
1 ub 1 2
= Jave = ——(— = -
J 7T(5)1 o
12. i) a)
e 1 (x—3)3 ]
ave = o —32d = —
/ 5—2/2(33 e =3 )|
1
=—8—-(-1) =1
S8 (-1))
b)
f(c):fave:1:(0_3)2:1:>C:4OT’C:2
c)
y
M (5.4
y=(-3)
Nl 1 (4,1
0 2 3 4 5 x
ii) a)
IS 12 s 4
ave dr = ——12| = —
J 4—0/0 Vade = qaat) =3
b)

4.2)




