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Question 1. Let S be the surface defined as z = 4 — 4a? — y? with z > 0 and oriented
upward. Let F = (x —y,x + y, ze™). Compute //(V x F) - dS.
S

Sol: Slokes Hhm: ) Need to iJew'lf;or by
Jj ch JS 56 F> Curvé -
25 2=0 ;e O=Y- ¢x*
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3) ’Dg) ()(-y)c/)(-l- (X'l'(_/)(](l/’ + 2é€ chjg %1(_2_'_ _%l.:,{ _ e///yge

2) Poaramet rization
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Question 2. Fvaluate
/ (y° + cos x)dx + (siny + 2%)dy + x dz
c

where C' is the closed curve parametrized by r(t) = (cost,sint,sin2t). (Hint: the curve C

lies on the surface z = 2xy.)

: 3 co +(Sinly + ¢ = 3+co Sivy + L - dr
Sol: 29(‘7 + cosx)dx (sgy z)céy-l-xc’% é?(du 3, Siwy 22 x> dr
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Question 3. FEvaluate j[(x4y5 — 2y)dx + (3z + 2°y*)dy where C is the curve below
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Question 4. Calculate the work done by the vector field ¥ = (4y — 3x,x — 4y) on a particle
as the particle moves counterclockwise once around the ellipse x> + 4y* = 4.

Recall work={ F-dr>
C
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Question 5. Compute / F - dr where
C

F = <(2r + z) cos(x® + x2), —(z + 1) sin(y + yz), z cos(z” + x2) — ysin(y + g/z)>
and C' is parametrized by r(t) = (¢*,¢*, 7t —sin ), 0 < ¢ < 1.

Saé: ’f) We wqw?l 7[0 use Func/amew‘/a/ ’/Am a; /;me ,‘w/(/ya%g'
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Question 6. Compute the flur of F = xyzj across the cylinder with lateral surface x>+ 1y* =
4, top z =5, and bottom z = 0, and outward orientation.
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Question 7. Compute // curl F - dS, where F = (4dzy + 22, 22% + 6yz,2xz) and S is the
A.S'
closed surface in the first octant bounded by the coordinates planes, x = 4, and z = 9 — y?,

given outward orientation.

Sol: 1) S is closed sur¥ace = cawm a/D/O{f the Z):ver/eme +hw,
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Question 8. Compute 7{(1/ —x)dx + (22 — y)dy where C' is the boundary of the region lying

inside the rectangle bounded by x = =5, x = 5, y = =3, and y = 3, and outside the square
bounded by x = —1, x =1, y = —1 and y = 1.

Sol:
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Question 9. Evaluate / (2% + y*)dx + 22y dy where C is parametrized by r(t) = t3i + t2j,
C
0<t<2.
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Question 10. Find the flux of F = xi+ vy*j — 2yzk across the surface which is the boundary
of the region bounded by z = \/ 36 — 2?2 — y? and z = 0, with outward orientation.
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Question 11. Let S be the surface described by z = e~ 7Y, 2 > 1, oriented with upward
normals. Let F = (x,y,2 — 2z) and compute the flur of F across S.
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Sol. 1) The bounc/ay o S: Z2=1, 6{-x1'31=4 =D 4'X1—&771=(7
So 2=1, X1+d'/7'=1
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4) Find div F'?
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~ Question 12. Compute / V [ -dr where a contour plot of [ is provided below and C' is the

C
— curve drawn which starts at A and ends at B.
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