
Midterm Exam 2

Exam: Friday, Dec3 (starts9:05sharpto 10:00).

Review Session:Mondayat 8:00pmin Sci Center309. I will focusmoreon theolderlinearalgebra
material.

Extra office hours: Thursday1:00- 3:00,andasalways,by appointment(CA’s will haveadditional
officehoursto beannounced)

Problemsessions:Will continueat theusualtimesunlessyouhearotherwise.

HW #19DueWedDecember1: SupplementSection14.3# 8(a-b),9, 10,12, 20. Note: In problem
12,thefigureandthetext of theproblemdo notagree.Follow thefigure.

HW #20DueFridayDecember3. Do any 10of thereview problemsbelow. Onproblemswherethere
areseveral identicalsub-problems,you needdo only one(this includeswhenI specify, for instance,
#5(a-c)below). This HW will not be gradedasusual,but you will simply receive 1 point for each
problemturnedin. The ideais thatby choosingthe problemsyourself,you canconcentrateon the
areasthatyoudon’t fully understand.

Material Covered: The linear algebrathat wasnot on the first exam andall of the multivariable
calculussupplement.

Review problemsand courseoutline

� Subspacesof
���

: Anton-Rorres5.2-5.6

– Definition. Examplesof subspacesin
���

and
���

.

– Geometricunderstandingof whatasubspaceis.

– Linearcombinationsof vectors.Spanof asetof vectors.

– Linearindependenceandbases.Findingbases.Coordinatesof avectorin termsof abasis.

– Subspacesassociatedto a matrix: nullspace,columnspace,rowspace.The fact that for a
matrix � with � columns: �
	��
�������
����������������������� �

– Review problems:Section5.2: #1, 11. Section5.3: #3, 5. Section5.4: #1(a-b),3(b-d),
7(b-c),17,20. Section5.5: #6,9, 11. Section5.6: #2,4, 12(a).Chapter5 Supplementary
exercises:3(a),5(a).

� Projectionandregression:Anton-Rorres6.4and9.3

– Projectionontoasubspace.Geometricmeaningof.

– Least-squaresfitting andregressionvia projection.
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– Review Problems:Section6.4#4(b),9(throughpartc). Section9.3: #1,3.

� Functionsof severalvariables:SupplementCh.11.

– Functionsof two variables:graphs,slices,level curves,contourdiagrams.

– Graphs,contourdiagramsof linearfunctions.

– Cobb-Douglasproductionfunctions.

– Functionsof 3-variables.Level surfaces.

– Review Problems:11.3:#17,11.4:#34,11.5:#17.

� Derivativesof functionsof severalvariables:SupplementCh.13.

– Partial derivatives.

– Local linearity (differentiability)of functionsof 2 variables.Normalsandtangentplanes
to agraph.Approximationby linearfunctions.

– Directionalderivatives.

– Thegradient.

– Parametriccurves.

– Chainrule.

– Secondorderpartialderivatives

– Review problems:Section13.3#8 Section13.4#7 Section13.5#34,#36,Section13.6
#4,22. Section13.7#26.Chapter13Review problems:#41.

� Optimizationproblems

– Localandglobalextrema,critical points,secondderivativetest.

– Unconstrainedoptimization.

– Constrainedoptimization:Lagrangemultipliers.

– Review problems:Section14.2#5. Chapter14Review #5,#7,#9.
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