Ma 227 Homework 10 Solutions Fall 2011
Due 11/18/2011

13.4p.939#1, 3,7,11, 13, 17
1) Evaluate the line integral by two methods: a)directly, and b) using Green’s Theorem.

§_Oc=yaox+ (crydy
C is the circle with center the origin and radius 2

a) Directly: Parametric equations for C are x = 2cost, y = 2sint, 0 <t <~

§_oc—yyox+ (cy)dy
B jzn[(z‘mt — 2sint)(-2sint) + (2cost + 2sint)(2cost)Jdt

2 2r
- j (4sin2t + 4cos2t)dt = j 4dt = 8
0 0

b) Using Greens Theorem:

§ -y ey = [ [ [ Loy - Loy Joa

- ” [1-(-1)]dA = 2” dA = 27(2)% = 8z
D D
3) Evaluate the line integral by two methods: a)directly, and b) using Green’s Theorem.
EF xydx + x2y3dy
C
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a) directly: Let C; be the segment from (0.0) to (2,0), C, the segment from (2,0) to (2,3),
C; the segment from (2,3) to (0, 3), C4 the segment from (0,3) to (0,0)
a) directly: Let C; be the segment from (0.0) to (1,0), C, the segment from (1,0) to (1,2)



and C3 the segment from (1,2) to (0,0).
Ci->x=tdx=dt;y=0dy=0 0<t<l1

Cy - x = 1,dx = 0dt; y=tdy=dt 0<t<?2

C3 —»The equation of this lineisy = 2x. Thusx = t,dx =dt;)y =2t,dy =2dt t:1-0

§C xydx + x2y3dy

- [ xydx + x2y3dy+j xydx + x2y3dy+I xydx + x2y3dy
hd C1 Cz C3

rl 2 0 0
- 0dt+—j t3dt+-j t(20dt4—I £2(8t3)(2dt)
Y0 0 1 1

) 0 0
_ 3 2 5\Af — 2
__Otm+j5m)m+2j5m)m_.3

b) Using Greens Theorem:

§C xydx + x2y3dy = _” [0lox(x2y?) — oloy(xy)]dA
D

1 p2x
= IO J‘O (2xy® — x)dydx = 2/3

7) Use Green’s Theorem to evaluate the line integral along the given positively oriented
curve.

ff(y +e¥)dx + (2x + cosy?)dy, C is the boundary of the region enclosed by the parabolas
Cc

y = x2and x = y2.
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§(y+ef)dx+(2x+cosy Ydy = II [ (2x + cosy?) — < el (y+ef)}dA

:jojyz (2 - 1)dydx = I:(y%_yz>dy: 1

11) F(x,y) = (JX +y3,x2+ Jy ),

C consists of the arc of the curve y = sinx from (0,0) to (z,0) and the line segment from
(7,0) to (0,0)

C is traversed clockwise, so —C gives the positive orientation

J Fedr=—] (X +ydes (2 + 5 )dy
L[ ) Fm e o

sinx
= - J (2x — 3y?)dydx = j [2xy —y ]y P
JoJo

= - .ﬂ(2xsinx —sin®x)dx = —j (2xsinx — (1 — cos?x)sinx)dx [ Use integration by parts ]
°0

—[23inx—2xcosx+cosx %cosx} (271 2+l> ——27r

13)F(x,y) = (e* + X2y, &Y — xy?),
C is the circle x? + y? = 25 orientated clockwise.
C is traversed clockwise, so —C gives the positive orientation



Fodr=—| (X + x2y)dx + (e¥ — xy?)dy
Jc

- _.'ID[%(ey — xy?) — a%(eX +XZY)]dA

_ _.'jD(_yz —X2)dA = ”D(x2 +y2)dA = jz jj(r?)rdrde

- jz dOIZ(r?’)dr - or[dr] - 825,

17) Use Green’s Theorem to find the work done by the force F(Xx,y) = x(x + y)T+ xyZT in
moving a particle from the origin along the x-axis to (1,0) then along the line segment to
(0,1), and the back to the origin along the y-axis.

The path is shown below.
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The line joining (1,0) to (0,1) has equationy = 1 — x. Thus
By Greens Theorem,

Work = f F.dr = §x(x +y)dx + xy?dy = _” (y? — x)dydx
C c D
where C is the path described in the question and D is the triangle bounded by C.

Work = jé j(l)fx(y2 —x)dydx = — L
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13.6 pg 959 #5, 7, 9, 17

5)Eva|uate”s(x+y+z)ds S:X=Uu+V, u-v z=1+2u+v

<
I



_” (X+y+2)dS = JJD f(r(u,v))|ry x ry|dA

define: F(U,v) = (U+V) T+ (U-V)j+L+2u+V)Kk 0<u<20<v<l
Tuo= (2,2, 2y - (1,1,2)
Po= (2,2, 2) - (1,-1,1)

i
1

_r!u X?V == det 1
1 -1

k
2 =3
1

[FuxTy| = J32+12+(-2)% = J14

H (X+y+2)dS = H F(r(u, V))|ru x rv|dA
S D
= _” (U+V+U—V+1+2u+V)[r, xT,|dA
D
1 p2
= I I (4u + Vv + 1) 414 dudv
0Y0
1
- J14 ~[0[2u2 +uv + Ul odv
1
- ,/ﬁj (2v+10)dv = Y14 [v2 + 10]} = 1114
0
7) ” ydS, S is the helicoid with vector equation
S
T(u,v) = (ucosv,usinv,v),0 <u<1,0<v<rnr
i ik
PuxTy =detl cosv sinv 0 |=sinvi—cosvj+uk

—usinv ucosv 1

[Py x Ty| = v/sin?v +cos?v +u2 = 1+ u?

” ydS = ”(usinv)ﬁu x Ty|dA = j: I:(usinv) J1+u?dvdu

S D
j; uy1l+u?du jz sinvdu = [%(u2 +1)7 ll)[—cosv]gr
- 4zt -1]

9) HS x2yzdS  Sis the part of the plane z = 1 + 2x + 3y that lies above [0, 3] x [0, 2]

Then: 0 <x<3 0<y<?2
o _ 9 o _ 3
OX oy



J [ x?yzds = ”szyz‘/(%)z + (%)2 +1 dA
[% 2 x2y(1 + 2x + 3y) yA+ 9+ 1 dydx
IO IO JI4 (x2y + 2x3y + 3x2y?)dydx = 171/14

9) HS yzdS S is the part of the plane x + y + z = 1 that lies in the first octant

z2=1-(x+Yy) %z%z—l

JI ya-x-y 07+ )7+ 17 dA

- [ [ WBya-x-yndydc = L3
0Y0

17) ”S(xzz +y22)dS
S is the hemisphere x? +y2 +22 =4,2>0

Using spherical coorginates : . .
T(¢,0) = 2singcosOi + 2singsindj + 2cos gk
[Fo x T7| = 4sing

j j (X% + y22)dS = j z j f(4sin2¢)(2008¢)(4sin¢)d¢d9

= [167sin*p]} = 167



