
MAC2313-SUMMER 2007

Final exam Cumulative-It covers all materials we learned in class

Read: class notes + Quizzes + Home Works + Review 1/EXAM1 + Review 2/EXAM2 +
Review 3

Review 3-Newly covered materials

Section 13.7 Tangent plane and normal lines

Make sure you know how to find:

• equations of tangent plane and normal lines

• angle of inclination of a plane in space(skip for exam)

Section 13.8 Extrema of functions of two variables

Use first/second partials to find relative extrema

Section 13.9 Applications of extrema of functions of two variables (Optimization problems)

Suggested problems:

1. Find the minimum distance from the point (1, 2, 3) to the plane 2x + 3y + z = 12.

2. Find the three positive numbers x, y and z such that sum is 30 and the product is a
maximum.

3. Find the three positive numbers x, y and z such that sum is 1 and the sum of the square
is minimum.

4. A company manufactures two products. The total revenue from x units of product 1
and x2 units of product 2 is R(x, y) = −5x2 − 8y2 − 2xy + 42xy − 102y. Find x and y so
as to maximize the revenue.

5. A rectangular box is resting on the xy-plane with one vertex at the origin. The opposite
vertex lies in the plane 6x + 4y + 3z = 24. Find the maximum volume of such a box.

Chapter 14-Multiple Integration

• evaluate iterated integral

• use iterated integral to find the area of a plane region

• use double integral to represent the volume of a solid region

• write and evaluate double integral in polar form

• use double integral to find the area of a surface

• use triple integral to find the volume of the solid region

• write and evaluate triple integral in cylindrical and spherical coordinates

Example. Multiple Integration



a) Sketch the region R and evaluate the iterated integral.
∫ 1
0

∫ 0
y−1 ex+ydxdy+

∫ 1
0

∫ 1−y
0 ex+ydxdy

b) Set up an integral for both orders of integration, and use more convenient order
to evaluate the integral over the region R.

∫
R

∫ y
1+x2 dA

R: region bounded by y = 0, y =
√

x, x = 4

c) Use double integral in polar coordinates to find the volume of the solid bounded
by the graphs of the equations: z = ln(x2 + y2), z = 0, x2 + y2 ≥ 1, x2 + y2 ≤ 1

d) Convert the integral from rectangular coordinate to both cylindrical and spherical

coordinates and evaluate.
∫ 1
0

∫√1−x2

0

∫√1−x2−y2

0

√
x2 + y2 + z2dzdydx


