
Name:

Test 4
9-10 November 2005

Math 119, Section 1, Fall 2005
Jason Grout

No calculators, notes, or books.

Instructions: Read the questions carefully. Put your answers in the provided boxes. In order
to receive full credit, you will need to neatly show your work on these pages and simplify your
answers appropriately. Do not attach extra pages. If the provided space is insufficient, use the
blank sides of adjacent pages.

1. (5 pts) Which of the given graphs corresponds to the function z = x4 − y2? Circle the
correct graph. (Warning: do not pay attention to the scale of the axes in the graphs
below).



2. (5 pts each) Let f(x, y) = −x2 − 4xy + e3x+2y. Find the following.

(a) f(−1, 2)

(b) fx(x, y)

(c)
∂f

∂y
(x, y)

(d)
∂

∂x
fx(x, y)

(e) fxy(x, y)

(f)
∂2f

∂y2
(x, y)



3. (5 pts each) Let f(x, y) = (3y − x)2.

(a) Find fx(2, 1). Write a sentence or two interpreting how this value affects the graph
of f(x, y).

(b) Find fxx(2, 1). Write a sentence or two interpreting how this value affects the
graph of f(x, y).

4. (4 pts) Suppose fx(x, y) = 2x − 6y and fy(x, y) = 12y2 − 6x. Find the critical points
of f . Do not test to see if those critical points are relative extrema or saddle points.



5. (8 pts) Suppose we have the following table of values for the partial derivatives of
f(x, y). For each of these points (a, b), fx(a, b) = 0 and fy(a, b) = 0. Find and
classify the relative extrema and saddle points. If there is not enough information to
determine whether a point is a relative extrema or saddle point, then put “Not enough
information”

(a, b) fxx(a, b) fyy(a, b) fxy(a, b)
(-1,1) 0 1 −3
(2,1) −1 −4 2
(3,2) 3 −2 2
(1,4) 2 2 1

(−1, 1) :

(2, 1) :

(3, 2) :

(1, 4) :

6. (8 pts) Let

f(x, y) = x2 − 2yx +
y3

3
+ 22.

Find and classify the locations of relative extrema and saddlepoints of f(x, y).



7. (8 pts) Using Lagrange multipliers, find the location of possible extrema of

f(x, y, z) = x2 + y2 + z2

subject to the constraint 3x + 2y + z = 14.

8. (3 pts) The rate of change of velocity v of a boat in water is proportional to 100 minus
the current velocity. Set up a differential equation modeling the speed of the boat.

dv

dt
=

9. (8 pts) Use Euler’s method to approximate the value of y(6) if
dy

dx
=

3x2 + 1

y
and

y(0) = 1. Use a stepsize of h = 3.



10. (8 pts) Find the general solution to the differential equation

x
dy

dx
= y
√

x.

Please show every step of your work.

11. (8 pts) Find the particular solution of the initial value problem

dy

dx
=

x

y3
; y = 2 when x = 1.

You do not have to solve for y in your solution.


