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MAC 2313 (Calculus III) - A''^gge+C
Test 2, Wednesday October 07, 2Ol5

PID:

Remember that no documents or calculators are allowed during the test. Be as precise as possible in
your work; you shall show all your work to deserve any of the points assigned to any question, You wi,Ll

not get an,g credi,t i,f you d,o not shou the steps to your anslters. Do not cheat, otherwise I will be forced to give
you a zero and report your act of cheating to the University Administration. 2 pages. Total:65 points.
Good luck.

t . [20] a) Find an equation for the tangent plane and parametric equations for the normal line to the hyperboloid
2r'-a'-4n2:4atthepoint(1,-2,y6r. 
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b)Let f (r,y):n2-6rU*3y2 *6ll + 2. Find al1 thecritical points of .f and classifyeachof them a^s alocal maximum,
a local minimum, or a saddle point.
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2. [10,i Let f (r,a) : 2n2 - 3s2. Show that / differentiable at the polnt (2, 1)?
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3. [12] Set u: re!,'t) : A€:t, and z(u,u): sin(rg). First, use implicit partial differentiation to find the partial derivatives
xu and y,,, then, use the chain rulc to find the partial dcrivative 2,.
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 . [9] Let f(a,a,z):r2A+A2z*22r. a) Findthegradientof /atP(1, 1,-1). b) Findaunitvectorint]redirectionin
which/increasesmostrapidlyatthepointP(1, 1,-1),andfindthcratcof changeof /atPinthatdirection. c)Find
the directional derivative of / in the direction of the vector d-i-lj +T at the point A(I,2,1)
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5. l9l Let h(r,y,z) : vgsu". Find the loca,l linear approximation for h about the point P(1,0, 1), and use it to
approxinrate h(1.01. -0.0t. 0.98).
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6. [6] Let f(",a,2) : ""+2'+v'a"'-3. Describe precisely the level surface of constant & for / when ft : 1, and when
k=-1.

€- r v= l I e "oL\L+Yt+ 
ZLi -=l ,' {o '7-zlzx +Y?+Zt*l = o ar

- 
O" *,)- + 9\ ti= 'ii ,r#ff*o{ a-'t- €t,o,o) *{/A

^ l&+>*+ya+*-z L, tto leorJ {^^rfa,ct2 ta'i/^ €<
e- t)-

etn ) o fur ^// r'^/ e^a'*loeY t-<'


