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

not get any credit i,f you do not show the steps to Ao'ur ansu)ers. 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.

1 . 120] a) Find an equation lbr the tangent plane and paratnetric equations for the normal line to the cone

z : 4 * TGZTP at Lhe point C1,v6,6).

Set rcx rylt ) .= z - + -@' Tl'e^

VFCI,ff rO--<{, -+rl): a

ETua-h'c* dtrl h,*r"*b -FA*. ? 4 (ryr )^ 
*

fL^ o--ut;c nTuuit",t "{ '-ol'*-( '4r*e-
a =- t +tt i ='tr-Et,

b) Let/(2,U):2n2-4r.11 *y'-2**2. Finda1lthecriticalpointsof Iandclassifiieachof themasa1oca1 rnaximum,
a local minimurn, or a, saddle point.
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2 [10] Let .f tn.a) : I #*' @'fi I (o'o)'

I r,. (r..y) : (o.o).
a) Find the partial derivatives /,(0,0), and /r(0,0).
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3. [8] Let 7 : f(u.,u) be a clifferentiable function
find g,r(n,y) and g.r@,9).

Set 2 : ,, - y, , u : xA, and 9(2, A) : I @, o). Use the chain rule to

2x {ufu,r) + 7 t/ -, u*), * b=-":
?yr*,v) ; {o?rr) oy* l*to,r',5 : - 23 #ull-) * x{r(utt-), a

a. 19] Let .f (r,y,r) : Tysz*'uc. a) Find the gradient of / at P(-1, i,1). b) Find a unit vector in the direction in which

/ decreases most rapidly at the point P(*1,1,1), and find ttle rate of change of f aL P in that direction. c) Find the

directiolal derivative of / in the direction of the vector t:-i +Zj-ST at tlie point A(-1, -1, l)
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5. [8] Let h(r,y,z):nA -2Uz*zz. Find the local iinear approximation for h about the point P(1, 1, 1), and use it to
approximate h(0.99, 1. 01, 0.98).""'{;' ;, ;;;\';' i"i*, €rtx,Y,t ) : >c - 2}' 4*6r7rd = - 2v +r'
eirls = I - {*( =o1r 4,'(r) = z t -'(rtil t'' Az(il= * t

L tn t nl tz) ='AcP)* 
4*ril b-t) + 4vi il(v-t ) * 4*( e)(z-i )

= z(x*r) *(Y-()*e-()
4b' 7f1 t.o(t o-?() x 2 (o"Ti -t ) * ( (.ot-l) - (o'?{-* t )

X 2 (-o.o l,) - ;' a ( - (-o'oz)
Y * o.ot4/

[10] Mark each staternent true or false. No explanation is needed6. [10] Mark each staternent true or false. No explanation is needed.

a) If / is continuous at (1, *2), then / is difierentiable at (1, -2). t- t P4'tk {C*t fl= 1/ 64f*tl*'S-
b) If /(r, s) -+ 2 as (2, E) approaches (2,2) along the line s : 2 and f(r,y) -r 2 as (r, y) approaches (2,2) along

the smooth cu've E :2 - (r - 2)3, then a,o\\r,lf @,u) = z. fu-Zsa _ ,b.t )

I ; r;h:s hff i# {:f; [i[ tr:i::* :iffit ::'l:: ;'
of th"u""io, i=:-z7.+i-t isgiven by oaf@)=vy1a;.?. (o-(rc-.. ba({B) * V{& "9. ae4yd-
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r. 48 cr-*
-l i*T u<rt4{d-L(;


