
Math 2153, Exam #2, Fall 2OL2
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lnstructions: show all  work. Use exact answers unless specif ical ly asked to round. Be sure to complete
all  parts of each problem.

r'  Draw six level curves for the function f (x,y) = 
A.Use both posit ive and negative values for

z. (10 points)
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Find the limits if tlley exist, or prove that they do not exist. (5 points each) 
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3 . Find the in{gglgglpaltial derivatives for the function f (x,y,z) = e-xsin(yz).(S points each)A r  l %  ' \ - ' r ' ' - '
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4'  F indthetota ld i f ferent ia lo f  thefunct ion f (x ,y ,z) -  sv cos( . r )  *22.  Evaluate i ta t thepoint
(n,o,2), and use it  to approximate the value of the function ^oe,-0.t, ;).  (10 points)
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5 .  f i nd  f f f o r the fo l l ow ing  w  =x !2  *x2z*y22 , ) c= t2 ,y=e rccos ( t ) ,  z=s -2 tus ing the
chain rule. Be sure your f inal answers contain only t,  (10 points)
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6' Find the implicit partialderivative 
ffitorth'e function x2 + y2 - yzw * 3zwa - cosh(y) - 0 by

both means (the long way and by means of the short-cut formulas). Verifu that both produce
the same results. (15 points)
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7. Find the directional derivative for the function f (x,y, z) = xtqn(y _ z) at the point (4,3,1) in
thed i rec t i ono f i= t - ' 2 j+3 [ .  t hens ta te themax imumva lueo f thed i rec t i ona lde r i va t i vea t
that point. (10 points)
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8' Find an equation of the tangent plane to the surface at xyz * 3x - z2 = 4 at the point (2,L,-2).
Then state the equation of the normal l ine at the same point. (10 points)
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9. Find the critical points for the function f (x,y) = x3 + 6xy * tOyz +ffi 4, andcharacterize

each point as either a maximum, minimum, saddle point, or cannot Odfriermined, (10 points)
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10. Find the absolute extrema for the function f (x,y) = x2 - 4xy * 5 over the region
R:{(x,y)10 < x 1 4,0 3 y 3 rfr}.  stetctr the region. (15 points)
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1L. Minimize the function f (x,!) = 2x * y subject to the constraint x! = 32 using Lagrange
Mult ipl iers. (L0 points)
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