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. Consider the function
f(x,y) = 4x* +y* — 7y? — dxy + 4y — 8x + 10.

Find all critical points of the function f and classify them.
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. Find all critical points of the function

2 4
fle,y) =2y +—+ -
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and classify each as local maximum, local minimum, or saddle point.

G, & D < .
U e B = —«-I—/—L’ :XL{ = O;XH“K = X(XS’ ()
gt) X CE "8 or X7 BE (ZY X=oy  of xc\ﬁ
Lo O S \M(FoS_S\'b(Q
OV\\O one- (_\r‘\xnaa\ \QD‘\V\'&' xX= \) 3‘«2 (_W}i\\()‘o\ﬁ/\ﬁ;\*\
e O (L) |
S;xx: 3 S D=5 By -t w KJB | N
;/ ’ [~ \Vr\' =N
- DC \)2,) = ﬁ ,_\ p-= 3 7(\) — (_x—\*\ca\\ [
Q%D’ \ € (\2) ks o MIN

fef [t e

Evaluate the line integral
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where the curve C is the cardoid given in polar coordinates by :
r=1-—cosf, 0<6<27. >S (ZK afZ,%)CXA
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Consider the solid D enclosed by x> +y? =1,z=0and z= 1. Let

F(x,y,2) = (xy? + e~ )i + (xPy + arctan(xz))j + (x*y? + x*z* + y*2*

‘be a vector field defined on D and § be the closed boundary surface of D. Use Gauss’s
Divergence Theorem to calculate [{F-ndo.
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! Find J F.dr= J F.Tds where F = (y/z,—2x, /) and C is the parameterized curve from

c c
(0,0,0) to (2,4,16) given by (t,t?,t*) where 0 < t < 2.
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. Consider the function

fx,u,z) =x2 +3xy — 22 + 2y +z+4.

(a) Find the direction where the function f increases most rapidly at the point (1,1,0)
Also compute the rate of increase along that direction. - )
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(b) Find the directional derivative of f at the point (1,1,0) in the direction of the vector
2i—j—2k. '
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~ (a) Find anh equation for the plane that passes through the point (1,2,3) and perpen-
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(b) Find the distance from the point (3,2,1) to the plane from part (a).
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. (a) Is the vector field (2xe"2 +z1+eY,x+ 2z) conservative? Justify your answer.
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(b) Let C = ((t—1)e*, t+cos(Zt) In(1+t?), (t+ 1)+ —1) be a parametric curve with 0 < t < 1.
Find the following

J <2xe"z +2z,1+¢eY,x+2z) - Tds.
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Let S be the upper hemisphere of x* +y? + (z — 3)2 = 9 (the part with z > 3) and with
upward pointing normal n. Calculate ” (V x F) -ndo where F = —yzi + xzj + (23 — x?y)k.
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