Math 251/221 WEEK in REVIEW 11. Fall 2024

1. Find the local extrema/saddle points for f(x,y) = 2% — 3z + 3xy®
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2. Find the absolute maximum and minimum values of the funt:tionmr, y) = x% + 22y + 3y7 over the set D, where
D) is the closed triangular region with vertices (—1,1), (2,1), and (-1, =2).
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3. Find the gradient vector field of the function f(x,y, z) = xy® — yz>.
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4. Evaluate the line integral / 23zds if C is given by
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5. Evaluate / ydz + zdy + xdz if C' consists of the line segments from (0,0,0) to (1,1,2) and from (1,1,2) to (3,1,4).
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6. Evaluate f F - dr where F(x,y) = x%yi + ¢¥j and C is given by r(t) = t%i
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comservrbive  vector 64«'@'4 with a Fomﬁ’af fgmoﬁ’ou u, they

14 =

7. Show that F(z,y) = (22 + ® + 322y)i + (2ay + 2% + 3;;23_"] is cons rvative vector field. Use this fact to evaluate
it

/ F . dr if C is the arc of the curve y = rsine from |(0,0)( to] (7, 0
c .

-- Fluy)
= 2 2 3+3 2
comservative /"\f— <dx+y"+ > 2 M
e
fa(,’Lery ay _ 17+3>c"

<Peuy) , Qlxy) 7, and

Ty comervative

¥

Y \v mabch!
A2 D) | ayenst

X E
Find a {:oﬁ?xﬂﬁa’( MO{TLO” M)ﬂD %Or {_:, .
Fondk (L(*‘)’)

or  AWa Wy 77
W)=
ué"=£@ x+)lz+ 3)575 e —> U by ‘7{7 + h/(")
SN e )
gur"}g(zxy X ﬂ- ()

(,(,()lzy) - X)’ 2, \‘37 +x-’~+\/ 3

[ FdT -u m0)- ulo9)

> _ = T
c % +’l('z+ 0 0 (

New Section 7 Page 7



8. Show tl;zlt@y;ﬂ =yz(2e+y)i+azz(r+2y)j +J!m is conservative vector field. Use this fact to evaluate
f F.drif Cis given by r(t) = (1+ )i+ (1 +22)j+ (1 +3t9)k, 0 <t < 1.
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9. Given the line integral 1 —[ dx?ydr — (2 + x) dy where C consists of the line segment from (0,0) to (2, —2),

the line segment from (2, —2) to (2,4), and the part of the parabola y = 2 from (2.4) to (0,0). Use Green's
theorem to evaluate [hf. given integral and sketeh the curve € indicating the posﬂ.lvc direction.
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10. Find curl F and div F if F = 2%z + 22 sinyj + 2z cosyk
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11. Find the area of the surface with parametric equations r = u?, y = uv, z = %vi. 0
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12. Find the area of the part of the paraboloid z = 2 + y? that lies inside the cylinder 2 + y* = 4.
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13. Find the mass of a thin funnel in the shape of a cone z = /x .1 =< 2z < 41if its density function is
pleyy, z) = 10— z.
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14. E\-'ulmltu#.uy dS if S is the boundary of the region enclosed by the eylinder 22 + z2 = 1 and the planes y = 0
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15. Evaluate // yzdS if § is the surface given by r(u, v) = (uv, u + v,u — v}, u? 40?2 < 1.
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16. Evaluate ff F-dS, if
s

a) F(x,y, z) = {22y, —3xy> 4y and § is the part of the elliptic paraboloid z = 22 + y? — 9 that lies below
1 o oAy u
the rectangle 0 < 2 < 2, 0 < y < 1 and has downward oricntaticgl.

(b) F(x,y, z) = (x,y,5) and S is the boundary of the region enclosed by the cylinder 22+ 22 = 1 and the planes
y=0and x+y=2.
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17. Use Stokes’ Theorem to evaluate f F - dr where F(z,y,2) =< 32,52, -2y > and C is the ellipse in which the

e

plane z = y + 3 intersects the cylinder 22 + y* = 4, with positive orientation as viewed from above.
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18. Use Stokes’ Theorem to evaluate / curl(F) - dS for the vector field F(r,y.z) = (ze¥, rcosy. rzsiny) and the

J- 4
hemisphere y = VT - 22 — 22 oriented in the direction of the positive y-axis.
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19. Use the Divergence Theorem to find the flux of the vector field F = {r,y,1) across the surface § which is the
boundary of the region enclosed by the eylinder y? + 22 = 1 and the planes = 0 and = +y = 5.
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