
MATH 285, HONORS MULTIVARIABLE CALCULUS, FALL 1999

Problem Set 3

Worksheet: Determinants in 3 dimensions (in class)
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Problem 1 Calculate $$$$$$
.0/ /132 ,54464 .
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Problem 2 Write down a formulafor ���� 
! ��"	 �� 	 ���# thatdoesnot use2-dimensionaldeterminants.

Problem 3 Provethat $$$$$$ � � � � � �1 � � � �1 1 � �
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Problem 4 Provethatthedeterminantsatisfiesthefollowing properties:

1. ���� �! ��"	 �� 	 ���#8� �%�� 
! �� 	 ���	 ���#8� �%�� �! ���	 ��9	 �� # , i.e., whenrotating therows,thedeterminantdoesnot change.

2. ���� �! ��"	 �� 	 ���#8� , ���� �! �� 	 ��"	 ���# , i.e.,whenswapping two rows,thedeterminantchangessigns.
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! ��"	 �� 	 ���# , where : is a scalar.

4. ���� �! �� - ��<�	 �� 	 ���#*� ���� �! ��;	 �� 	 ���# - �%�� �! ��<�	 �� 	 ���# .
Problem 5 Concludefrom theabove propertiesthat thedeterminantdoesnot changewhena multiple of onerow is
addedto anotherrow. In symbols,���� �! ��"	 �� 	 ���#5� ���� �! ��"	 �� - : ��)	 ���# . Usethis fact, togetherwith Problem3, to find a
quickerwayof calculatingthedeterminantin Problem1. (Hint: usea form of Gaussianelimination).

Homework Problems (due Tuesday 10/5)

13.1#12,16,40;13.2#30,32,34 (seeExample5, p. 828);13.3#58,61,62;


