
Calculus III
Practice Problems 1

1. Find thecomponentsof a vector V makinganangleof 45
�

with W � 2I � J.

2. Show that the diagonalsof a rhombus intersectat right angles. (A rhombus is a parallelogram with all
sidesof thesamelength.)

3. A river ferry runs at a speedof 6 knotsacrossa river with a current of 2 knots. Assumethattheriver has
shoreswhich areparallelstraightlines. In whatdirectionshouldthe barge headin orderto crossthe river
perpendicularto theshores?

4. Find the areaof the parallelogramdetermined by the vectors V � 6I � 7J � W � 3I
�

4J. What arethe
coordinatesof thevertex of this parallelogramfarthestfrom theorigin?

5. A planeflies at a ground speedof 480mph. Thejet streamcomes from 30
�

north of westat 60 mph. In
whatdirection shouldthepilot direct theplanesoasto beheading directly east?How many mileswill the
planecover in 2 hours?

6. Let V � 2I � 3J. Find thevectorW to theleft of V, of thesamelengthasV, andmakinganangle of 60
�

with V.

7. FindabaseL � M (in a base,thevectorsareof length1 andorthogonal)sothatL is ontheline y � 5x and
M is left of L. Any vector X � xI

�
yJ canbewritten in theform X � uL

�
vM. Find u � v asfunctionsof

x � y.

8. Whatis thedistancebetweenthetwo parallellinesL1 : x
�

2y � 7 � L2 : x
�

2y � 11?

9. Find thedistancefrom thepointP(3,-2) to theline L : 2x � y � 10.

10. Find a point � x � y � on theline 2x � y � 10 suchthatthetrianglewith vertices(0,0), (5,0), � x � y � hasarea
equalto 15. How many suchpointsarethere?


