
CalculusIII—Math 225

����� ���	� ��
���� 


1. Let f � x � y ��� ln � x2 � y2� . Computethepartialderivatives fx , fy, fxx , fyy, fxy, fyx .

2. Describethelevel curvesof f � x � y ��� x2

9
� y2

16
.

3. Findanequationfor thetangentplaneto z � ey ln x at � 1 � 3 � 0� .

4. Usethe“two-variable”versionof thechainrule to computeg ��� t � if g � t ��� f � x � y � , and

x � t2, y � cost .

5. Supposez � f � x � y � . At a particularpoint � x0 � y0 � , � f ��� a � b � is a vector. Describe

thesignificanceof boththelengthandthedirectionof thisvector � a � b � .

6. Find thedirectionalderivative of f � x � y � z ��� x2yz3 � xy � z at thepoint � 1 � 1 � 1� in the

directionindicatedby thevector � 1 � 2 � 3� .

7. SupposeP � x � y � z ��� x4y � x2y3 � y sinz givesthepressureateachpoint � x � y � z � . At

the point � 2 � 1 � ��! 4� , in what directiondoesthe pressuredecreasemostrapidly? Give

youranswerasavectorthatpointsin thecorrectdirection.

8. Thepoint � 1 �"� 2 � 4� is on thesurfacedescribedby z � x2y2 � y ln x. Find a vectorin

oneof thetwo possibledirectionsto go from this point to stayon thelevel curve z � 4.

9. Find all critical pointsfor z � x siny andclassifythemaslocal maximumpoints,local

minimumpoints,or saddlepoints.

10. Find themaximumandminimumvaluesof f � x � y ��� x2 � y2 above thecurve givenby

x2 � 2y2 � 1.


