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Section 13.10 Lagrange Multipliers

Using Lagrange Multipliers, set of the necessanatigns and solve them to find the maximum or
minimum of a function of two variables subject twecor two constraints.

Practice Problems: Exercises 5, 13, 15, 17, 19

1. Use Lagrange multipliers to minimize(X, ¥, Z) = 4x* + y® + z* with the constraint that
2X—-y+z=4.

2. Set up the equations using the method of leagrMultipliers with two constraints:
Find the point on the intersection of the plane2y + z= 10 and the paraboloid = X2 + y2 that is
closest to the origin. (Recall that it is eastentinimize the square of the distance).

3. Set up the equations using the method of Lagratultipliers with two constraints (Do not sokgust
write down the five equations that need to be sijlve

Find the maximum value of (X, Y, z) = X+ 2y + 3z that is constrained to lie on the intersectiothef

planey + z= 1 and the cyIindeD(2 + y2 =2.

Chapter 14

Section 14.1 Iterated Integrals, Areain Plane

Evaluate an iterated integral

Given a region in the plane, set up an iteratedesatliate an iterated integral to find the area of
the region.

Given an iterated integral, sketch the region, setdip the integral with the order of integration
reversed.

Practice Problems: Exercises 13, 29, 33, 61

1 el-
4. a) Sketch the region R of integration represeily the integralj_ljO " (4-y)dy dx.

b) Write down what the iterated integral wbbk if the order of integration is reversed (dbmeed to
evaluate).

5. Set up the iterated integral representing tha af the region R bounded by the graphy/cf 2X and
y= X2, using the order dy dx. (Do not need to evaluat

Section 14.2 Double Integralsand Volume

Give the definition of a double integral as a liwfita Riemann sum and explain its interpretation
in terms of the volume of a solid approximated loy $um of volumes of approximating
rectangles.

Using Fubini's Theorem, solve problems to find wadusetting up and evaluating the appropriate
double integral.

Practice Problems: Exercises 13, 19, 23, 27, 49

6. Use a double integral to find the volume ia finst octant under the surface
f (x,y) = x*y?,andabove theregionin theplaneboundedhelinesy =1,y = 2,x = 0,andx = y
Sketch the region in the plane first.

7. Give the complete and precise definition of alde integral as a limit of a Riemann sum and eryta
interpretation in terms of the volume of a solighapximated by the sum of volumes of approximating
rectangular solids.



Section 14.3: Polar Coordinates

Explain how the formula for polar coordinate foram & double integral is developed using polar
partitions and approximating sums.

Apply this formula (Theorem 14.3) to setting up @vwdluating double integrals in polar form —
including converting from rectangular to polar, dimdling volume under a surface (or between
two surfaces).

Practice Problems: Exercises 9, 11, 15, 27, 43, 44

8. Explain how the formula for polar coordinatenfiofor a double integral is developed using
polar partitions and approximating sums.

9. Use polar coordinates to evalu%}é{w/ x? + y2 dAwhere the region R is region between the two drcle

X*+y?=4and X’ +y® =9.

Section 14.4: Center of Mass and moments of | nertia.

I will give you the formulas for moments of massnter of mass, moments of inertia, and radius
of gyration.

Interpret the physical meaning of lamina, centemats, moment of inertia, radius of gyration.
Compute these for given laminas and densities.

Practice Problems: Exercises 7, 11, 31, 35

10. Interpret the physical meaning of each offtilewing:
a) lamina

b) center of mass

c) moment of inertia

11. Alamina has the shape of a closed region dediby the graphs ok+ Yy =3, 3X+ Yy = 3, andy =

0. It has the density functiop(X, y) = 2Xy.
Find a) the coordinates for the center of malsy. moment of inertia about thxeaxis. Show work.

Section 14.5: Surface Area

Outline derivation of the double integral formuta surface area of z = f(x,y) over region.
Use formula to set up and evaluate the appropdiaidle integral to find surface area.
Practice Problems: Exercises 5, 11, 15

12. Outline the derivation of the formula for .o area over a region R.

13. Find the surface area for the portion ofdhdace z = 1-%— y# that lies above the xy-plane.



