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La. 7{t)= OP +t- PR =37+ 6t7+ 12tF, 0< ¢ < 1,

z=0and
7 T+t74+2th, 0<s<3 and 0 <t < 2s.

d L= P +v) 5

BONUS. et [3e%00 [y r dz dr dO

2.a. Use f(t) = T4 5,
[Edr

b. Note that F(z,y) = 6z7= V (3z%), and thus [ F - dR = 327
c. Since the scalar curl of F(z,y) = 62718 6, fo F - dR = [24 [0y, 6dydz =54

2 <t <2with & =74 27 t0 caleulate

(6t7) - (T4 2t7)dt =2 48> [Lg = 64.

3.a. G and A are linear. F is not,
b. F and G are not conservative as the line integral around the unit circle is clearly positive
A appears conservative

Bonus Al three appear divergence free as the net fiux across any closed curve seems zero,
e E(zy) = (yi+ 2/ +4). G =~ Hz,y) =yi+ 27
d. H(z,y) = V(zy), globally. o

The others are not gradient fields, see b. However, locally F = ¥ arctan(y/z)

4.a. The magnetic field about an infinitely long straight wire
b. Calculate the scalar curl

= El z
wre = 2 (a2

axcis) carrying a constant current,

c. The vector field is continuously differentiable inside the triangle (as the origin lies outside).
Using a. in Green’s thearem, the line integral is zero.

d. Parameterize the circle f{¢) = cost+sint, 0 < t < 27. Note that &(¢) = —sintT+ costf; and
F((t)) = =222t Thus F(7(t)) €(t) = 1 and §,, F - dR = [¥" 1dt = 2m.

e. Since the origin lies inside the triangle, apply Green's theorem to the region R between the
curves C, and Cj

§ FdR=§ F.dR+ frorFad=2m+0.





