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Problem 1 (l5 . 
(a) (5 point~) Fin~oints) Le~ D be the region enclosed by y = x, y -= 3x , y = I - z , y = 2 - .L . 

(b) (lO . a map F(x,y) whose image F(D) isa rectangle(i.c. , maps [) to a rectangle) 

points) Evaluate Jr [ y( x + y) • ~ J
O 

x
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dxdy using change of variables from F . 
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'b t hat div (F x (a.f,,r)) 

.: o if F i,; a 

Problem 2. (15 points) Let a, b. c be real constants. S ow 
conservative vector field . A-

_ , n .1 ~"' -4,;-n_b .. 'I" 
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Problem 3. (?Q po· t ) 
(a) (10 points)~Eval mts Consider the path C paramrtnzed by r(t) = (cos2t ,sinZt,t) for O 5 t $ l 

ua e the length of C 
(b) ( 10 points) Evaluate th ' . . . 1 
Le -\j,- ( : 'ector !me mtegral c F dr , where F ~ (-y, x, z} 

J l. J'f / 

\ 

LeT1q1h l)r C ._ s r,::-
J \ . ·J 5 dt \ r.:- ./ - , ft:", (·\ ) ~-_ I ~ 

F(v{+))-:: 
~ 

ft dY -
C. 

0 

I 

j < -S\'f\ 2:t ) tDS 'l:\. > -l 

0 

/ 

~ l l 1. ~lf"\l. 2 ~ -I '2-1 • .0<} 2 t -+ l} cit 
I) 

·-' - \ ' , ,l i 
J 

j ( t-12) ~ ; (~-\ 1-1 ~ ~ ( ~ .p. )- 0 > ~ 
0 

/ 



' 
Problem 4. (20 . 

ad Points) Let C qu rant, oriented be a path fr , 
(a) (10 points) Letc~~erclock:9"ise. om (2, 0) to (0, 1) along the ellipse x2 + 4y2 = 4 in the first 

f(x y) ·l (-ys1nx,x + cos ) S . ' so t 1at F =:: 'v f d 

1 
x · how that F IS conservative, find a potential functiou 

' an evaluate F d 

(b) (10 points) Let F == - . c r . 
~ ( Y, x) . Is rt conservative? Evaluate / F dr . 
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Problem 5 (20 . 
sphere x 2 + ~2 + ~oints) Compute th 

z :::: 1 fr e area of th 
orn above. e surface enclosed b th 
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