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Fall, 2008, Prof. Sachs

Exam 2 G number

Shorv all work clearly and complet cIy. You rnay Lose poznts [,Lr trrcorrecl ,

incomplete, or unclear work, eaen i'f your fi,nal answe'r i's correct.

Do all work in the space provided, or, if extra room is needed, coutinue
your work on the back of the exam pages, being surc to indicate clearly

where thc work is. Put your final answer in the box. Extra paper will
not bc accepted.

This exam has 8 problems, each of which is worth 10 or 15 points.

You may not use notes, books, or each other.

1. (10 pts.) Lct f (r,a, z) : (r + a)-2 * sin(n z).

Find the gradient vcctor if (",y,2) at all points and the linear ap-

proximation to / near the point tr : I,A : 2, z : -I.
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2. lLspts.) If u(r,L) : l#r"-t2/(4t),find u, - u*. /O r . 
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€)3. (15 p!s.) (a) Suppose h is a function of the variables 'Lr",u, and Iu,

say gl> g(r.r.u) and that cach of thcsc thrce quantitics u.u.'ri., is
a function of r,y. Exprcss #.# ," 1r.r'rrrs o1'thc derivalivcs of g arrd

those of u,u,u. DO NOT PUT THIS ANSWER IN THE BOX,

(b) if h : In(u2 +u2 + tr2) and LL: tr +2y, u:2n - y, tu :2ry,
find' ffi, ffi at the point r : y : 1. PUT THIS ANSWER IN BOX
BEL"O\M.
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4. (10 pts.) (a) Find the derivative of the function /(r, A, z) - 12 + y2 + za

at Ps(-1, I12,\) in the direction of the unit vcctor d: -Jfl{A

vP,? : F"C+ UV ) Yt3 lJ)"1-t"efP;
: ,b t?z-Y/s

(b) Find the direction(s) in which the same function / is increasing

most rapidly at the same Ps and find that ratc of increase.

\Vt\ D ,Tl*.s, *- | = 1,.."l; ('^'fr*)u, .// IVF I

5. (10 pts.) If v : '/P4fr. 0 : arctar(alt),
dr and dd in tcrms of dr and dy.
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6. (15 pts.) (a) What arc critical points of a function f (r,y)7
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(b) Describe bricfly rvhy criticai points are the only candidates for local
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(c) How do you decide if a critical point is a local maximum or mlnl-
mum?
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minima, and saddlc points

-7(12<r<3r/2.
7. (15 pts.) Find a1l the locpl maxima, local

of the function f (r,il :V l\ cos(r) for
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8. (15 pts.) (u)(a) How are Ievel sets related to the gradient vector field'/
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(b) Given the level sets picture below, sketch the gradient field on it
paying attention to where the gradient is large and where it is small

and to its direction. lnc,t"L 
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