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Vectorsaredenotedby bold letters:a, v, r � t � , etc.

1. Let a ��� 1 � 0 ��� 1� , b ����� 2 � 3 � 5� . Find � a � , a � b, andaunit vectorin thesamedirection
asa � b.

2. Let v ��� 5 ��� 1 � 6� , w ����� 2 � 2 ��� 4� . Find v � w andthecosineof theanglebetweenv
andw.

3. Which of the pairs of vectors � a � b � , � a � c � , � b � c � are perpendicular? a � � 1 � 2 � 2� ,
b ��� 8 ��� 11� 7� , c ����� 3 � 1 � 5� .

4. Supposethat � v ��� 2, � w ��� 3 andthecosineof theanglebetweenv andw is 4 5. Find
� v ! w � .

5. Find the vector that is called the projectionof a onto b, using a � � 2 � 2 � 2� andb �
� 1 ��� 1 ��� 1� .

6. Computethecrossproductof � 3 � 4 � 5� and �"� 5 ��� 1 � 2� .
7. Findanequationof theplanecontainingthepoints � 1 � 2 � 1� , �#� 2 � 0 ��� 3� , � 4 ��� 1 � 0� .
8. Find an equationfor the line that is the intersectionof the planesx $ y $ z � 2 and

3x � 2y � z ��� 5.

9. Find anequationfor theplanethat is perpendicularto bothof theplanesx $ y $ z � 2
and3x � 2y � z ��� 5 andcontainsthepoint � 1 � 1 � 1� .

10. Let r � t �%�&� t2 $ 2 � t2 � 4t � 2t � . Find thetangentline at thepoint � 6 ��� 4 � 4� .
11. Find thecurvatureof r � t � from thepreviousproblemasa functionof t andalsofind the

curvatureat � 6 ��� 4 � 4� .
12. Supposein r � t � from the previous two problemsthat t is time. Find the acceleration

vectora � t � . Find thescalaraccelerationsaT andaN .

13. Supposeanobjectmovesso that its velocity vectoris � t � t2 � 1� , andat t � 0 it is at the
point � 1 � 1 � 1� . Whereis it at t � 1?


