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CALCULUS 3

- ExXaM 2

NAME
SPRING 2010

REC.INSTR.

TO RECEIVE CREDIT YOU MUST SHOW YOUR WORK

(15) 1. An object is moving in the xy-plane along the curve vy

Tt is moving from left to right at a constant speed of 2 ft/sec.
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b) find the velocity vector and the acceleration vector when the
object is at (-1,-1/3)
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(10) 2. Find the equation of the tangent plane to the surface
x2y3 - 4xy2 + yz2 +xz =0

at the point (1,1,1) .
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(15) 3. Suppose =z = f(x,y) and x=r cos® , y =r sing .
Thus z can be considered to be a function of r and 6 .
Also suppose that when x =1 and y = 2,
fx(1,2) =4 and fy(1,2) =3 .

Use the chain rule to find the partial derivative of z with
respect to 6 and the partial derivative of z with respect to r

when x =1 and y =2 .
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(20) 4. et f(x,y) = sy(x% + 4y)7 .
a) find the gradient vector fleld of f(x,y)
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b) find the directional derivative of f(x,y) at (x,y) = (3,4)

in the direction of the vector v = 2i - 3

iGi:.. gq:\}___”‘:)_,_l____-a
F =Nz s W T~ Z@

\5—,

V43 (2T + (28 +81P = 1270+ 333’?@

DWQ(:S(%):.VQ;,@;-";; = ,2::; ~ 33 _ .

c) find the value of the largest directional derivative of f(x,y)
at (314)
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(25) 5. ILet f(x,y) = xy2 - 2x2y + 2x2 - X . Find all the critical points
of £ and then apply the 2nd partials.test to each critical point
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(15) 6. Use the method of Lagrange multipliers to find the largest value

and the smallest value for f(x,y,z) = 4z + 2xy on the sphere

x2 + y2 + 22‘= 16 .
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