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1. The change in f = z + 2C€0S8Z — ysin + y as we move from P, = (0, —1,2) towards (2,1,0)
a distance of 0.2 is estimated by differentials. The estimated value of the change in f is:

@ 3% O 2 © b @ 0 (9 -L

9 At what point on the surface z = z? + y? is the tangent plane parallel to the plane

r+3y+22=17

@D, OO, @231, @05

4

lim equals:
(@)= 0,0 z2 + 18 4

(a) does not exist; (b) 0 () % d 3 (e) 1.

4. 1f f, g are twice differentiable functions of a single variable, then w(z,y) = zf(z+y) +yg(z+y)

satisfies
Qugg — 2Ugy + Uy =0

provided that the constant a equals:

@-2 ®-5 ©06 Dk (e) 2.
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1. Let f(zx,y,2) = Le?¥+3% . You are at the point P = (2,—4,1).

(a) Find the directional derivative of f as you move from P towards the

(e) (52

point (0,2, —2).

(b) Find the maximum rate of change of f at P and the direction in which it occurs.

(c) In which direction(s) should you head from P for the rate of change of f to equal 07
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9. Find all local maximum and minimum values and saddle point(s) of the function

fz,y) = 30z — 22° — 12zy + 3y°.

You must identify every critical point you find as a maximum, a minimum, or a saddle point.

3. Use Lagrange Multipliers to find the maximum and minimum values of f(z,y,z) = 3z—y—3
' Y - —Yy—aI2

subject to the constraints: z +y —2 =0, 12+ 222 =1
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1. If 2 is defined implicitly as a function of z and y by the equation

zsin(In(zy)) +y2* + 2y* + 7 =0,

8
then 3% evaluated at the point £ = 1, y = 1 with z = —2 equals

(8) -1 (b) 3 © -3 (d 0 (e)

sk

2. The limit of the functi _ 2’ +sin’y
on f($,y) = W as (w,y) — (0,0) is

(a) +o0 (b) 1 () 0 (d) non-existent (e)

D=

3. Which of the following is a saddle point of f(z,y) = cosz cos y?

@ (5%) (b) (3:3) (c) (0,m) (d) (0,0) (&) (
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4. Suppose that f(z,y,2) = zeV=* ‘
yYr<) = s whe = =y —
of L+ gt y=3andv=~11is rer = 2uv, y = u—v, and z = u + v. Then the value
(a) 44 (b) —48 (¢) 52 d) 36 () —40
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1. Find the maximum and the minimum values of the function f(z,¥,2) = xa(m —1) +yz and
the points at which they are attained on the ellipsoid given by (z—-1?2+%+ 22 =1.

9. Let f(z,y,2) = In(z* + 22— 1) + 6y + 2.

(a) Find the direction in which f(z,¥, z) increases most rapidly at (1,0,1).
(b) Find the directional derivative of f(z,y,2) at (1,0,1) in the direction found in (a).
(c) Find also the direction in which f(z,¥, z) decreases most rapidly et (1,0,1).

3. The dimensions of a closed rectangular box are measured as 80 cm, 60 cm, and 50 cm,

respectively, with a possible error of 2 mm in each dimension. Use differentials to approximate
the maximum error in calculating the surface area of the box.



