Suggested Solution to HOMEWORK 6

Problem 1

Solution.
7(t) = (12,12, 1%)
7 (t) = (2t,2t,2t)
17 (#)] = /(26)2 + (2t)2 + (2t)2 = 2/3t
FE@) = >+t -t
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Problem 2

Solution.

r(0)=2+2cos6,0<0< 2
7(0) = (x,y) = (r(0) cos b, r(0) sin )
7(0) = (-r(0)sinf +r'(0) cos 0, r(0) cos§ + r'(6) sin 9)

17 ()] =/ (r(8))2 + (' (0))2 = /(2 + 2cos 0)2 + (~25inh)?2

Arc length = fc 1= / V(2 +2cos6)2 + (~2sinf)2df
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Problem 3

Solution.

F = zi+yj + zk is defined for all (z,y,z) € R3.

F is on a simply connected open domain of R3. Also, It is continuously differentiable.
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Hence, F' is conservative.
Since C is a closed curve, the circulation of the field F' around C' in either orientation is zero.

Problem 4

Solution.

Cr:r(t)=(1,-1)+£(0,1) = (1,-1+¢),0<t <2
Co:ra(t) = (1,1) +¢(-1,0) = (1 -£,1),0 <t < 2
Cs:r3(t) = (-1,1) +t(0,-1) = (-1,1-¢),0<t <2
Cy:ra(t)=(-1,-1) +t(1,0) = (-1+1¢t,-1),0<t <2
F(ri(t))=(1,1-1)

F(r>(t)) = (1-t,-1)

F(r5(1)) = (-1,-1+1)

F(ri(t)) = (-1 +1,1)
/() = (0,1)

7“_'2,(?5) = (—170)
FBI(t) = (O’_l)
ﬂ4,(t) = (1’0)
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Problem 5

Solution.

Cy:71(t) = (0,0) +t((1,3) - (0,0)) = (¢,3t),0<t <1
JTHy=\t+3t=2V1t

dx =dt

Co (1) = (1,3) + ((0,3) = (1,3)) = (1-,3),0 < ¢ < 1
e s A
dx = —dt

Cs:73(t) = (0,3) +£((0,0) - (0,3)) = (0,3-3t),0<t <1
VTry=+v/0+3-3t=/3-3t
dx =0

fc\/x+ydx:f01\/x+ydx+[02\/;v+ydx+fcs\/x+ydx

1 1

:f 2\/Edt+f VA #(~1)dt
0 0
1 1

:f 2\/£dt+f VA td(4-t)
0 0
2 570 12 51!

=2|=t —(4-1)2
[3 ]0+[3( ) ]0

4 2 2

_§+§3\/§—§8

=23 -4

[N



