Practice Exam 2
March 30, 2005

The exam will be closed-book and closed-note, but | will provide you with an integral table and any
formulas which we have specifically agreed you won’t need to memorize (e.g. mass and moment
formulas). You will be allowed the use of a scientific calculator (only); you may not use a graphing
calculator which can compute derivatives and integrals. (Y ou won't actually need any calculator, but
there could be times when numerical values would be a hint about whether you’ ve correctly solved a
problem.) In order toreceivefull or partial credit on any problem, you must show all of your work
and justify your conclusions. There are 100 points possible. The point values for each problem are
indicated in the right-hand margin. On the actual test there will be space for your work. Good L uck!

The problems below are only sample problems; they areNOT inclusive of all possible exam question
topics.

1) Let f(x y):4x2 +y2 :
1a) Sketch the level curve f(x, y)=8.

(5 points)
1b) Compute the gradient of f(x, y), at the point (-1,2). Plot this gradient vector onto your level curve
picture from (1a), using a length scale which is one tenth that of the x-y scale (so that your vector fits
nicely onto your picture). How isthe gradient vector related to the level curve at that point?

5 points
1c) Inwhat unit direction isf decreasing most rapidly, at the point (-1,2)? &P )

(5 points)
1d) Compute the directional derivativeD (f)(-1, 2) , where u is the unit vector in the same direction as
<3,4>.

(5 points)
le) Let r(t) be a parametric curve passing through the point (-1,2) at time t=0, with speed 10, and with
velocity vector in the same direction as <3,4>. Use the chain rule to compute the derivative of the
composition f(r(t)), at t=0. How isyour answer related to the answer to (1d), and why?

(5 points)
1f) What is the equation for the tangent plane to the graph z=f(x,y), at the point (-1,2,8)?

(5 points)
1g) Usedifferential (or tangent function) approximation to estimate f(-.9,1.8), using f(-1,2)=8.

(5 points)

2) Use Lagrange multipliers to find the maximum value of X2 — y2 , Subject to the constraint that
X2 +y* =4,
(20 points)

3a) Compute
2.4

? ? x y? dy dx
0.2

X
(210 points)
3b) Sketch the region in the plane which is being integrated over in 3a).



(5 points)
3c) Expressthe doubleintegral in (3a) as an iterated integral with the order of integration reversed. Y ou
need not recompute its value, although if you have time it could be a useful check.

(210 points)

4) A laminate in the shape of a quarter disk of radius 10 cm has density function

m
ax y)=0.1 X2 +y2 g_z
cm
Hereisapicture of the laminate (not to scale):

10 A

Compute the mass and the center of mass of thislaminate. (Note: since the laminate is symmetric with
respect to the line y=x, you may use the fact that the center of masswill lie on thisline.) Hint: the
computations will work out much more nicely in polar coordinates.

(20 points)



