Examination 2
:\/[AA\TI{ 224 November 4, 2009 Name

GIVE DETAILED EXPLANATIONS FOR YOUR ANSWERS.
There are four problems. Each is worth 25 points.

1. The monthly mortgage payment P (in dollars) for a 30-year loan is a function of two
variables the loan amount L and the interest rate r: P = f(L,r). In the rest of the
problem we assume that L is given in thousands of dollars, » is given in percentages
and P is in dollars.

(a) Explain the financial significance of the numerical information given below:
|
of of
— =0.64L; C) == = 6.
T - (C) or!
.|_L76) v\L>6)
For each number in (A), (B) and (C) above provide the corresponding units.

(A)  f(215,6) = 1289.03; (B)

(b) Find a local linearization of the function f(L,r) near the point (215,6).

(¢) Assume that you plan to borrow between 200 and 230 thousand dollars. Assume
also that the interest rate fluctuates between 5.5% and 6.5%. Give an estimate for
the lowest and the highest monthly mortgage payment P under these assumptions
and using the information given above.

2. Consider the function f(z,y) = z*y—2,/y. (You can think of f as being a temperature
at each point of a heated plate.) Consider the point P = (2,1).

(a) Find the vector in the direction of maximum rate of change of f at P. What is
the maximum rate of change of f7

(b) Find the instantaneous rate of change of f as you leave P heading toward (1,4).

(¢) Find a vector in a direction in which the rate of change of f at P is 0.

(d) Find two directions in which the rate of change of f at P is 4.
3. Consider the plane 2z — 3y — 6z = 21 and the sphere 22 + 3% 4+ 2° = 4.

(a) Calculate the distance from the origin to the given plane.

(b) Based on the calculation in (3a) you can answer whether the given plane is a
taiigent plane to the given sphere. Explain.

(¢) Find a point on the sphere at which the tangent plane is parallel to the given
plane.

(d) Find the equation of the tangent plane from (3c).
4. Find all critical points of the function f(z,y) = 32’y + y* — 32> — 3> + 2. There

ave four of them. Classify the critical points as local minima, local maxima or saddle
points.
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