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2. 	 Read Thomas, Sec t ions  12.7 and 12.9. 

3. 	 Exerc ises :  

-

-+ 	 -+ 
Find a v e c t o r  which i s  perpendicular  t o  both  A = 3 1  + 43 + 5k and 
-+ -+ -+ 
B = 	2; + 6 j  + 7k. 

Let A(1 ,2 ,3 ) ,  B(3,3,5)  and C(4,8 ,1)  be  p o i n t s  i n  space. 

a .  	 Find a v e c t o r  perpendicular  t o  t h e  p lane  determined by A ,  B,  and C. 

b. 	 Explain geometr ica l ly  why A% X A% and A% X E% can d i f f e r ,  a t  most, 

on ly  i n  t h e i r  sense.  

c .  	 With A,  B ,  and C as above, f i n d  t h e  a r e a  of AABC. 

1.5.3 (L) 

a .  	 Out l ine  a method f o r  f i n d i n g  t h e  d i s t a n c e  between two skew l i n e s .  

(For t h e  d e f i n i t i o n  of a skew l i n e ,  see t h e  i n t r o d u c t i o n  t o  t h e  

s o l u t i o n  of  t h i s  e x e r c i s e . )  

b. 	 T r a n s l a t e  t h e  method i n  ( a )  i n t o  a form which u t i l i z e s  concepts  of 

v e c t o r  a r i t h m e t i c .  

c. 	 Find t h e  d i s t a n c e  between t h e  two skew l i n e s  one of which passes  

through t h e  p o i n t s  A(1,2,3)  and B(4,5,1)  and t h e  o t h e r  of  which 

passes  through C (2,3,5)  and D (3,6,8) . 

1.5.4 

Let  A(2,3 ,4) ,  B(5 ,6 ,8 ) ,  C ( 4 , 5 , 9 ) ,  and D(6,11,14) be given p o i n t s  
-+ -+ 

i n  space. Find t h e  d i s t a n c e  between t h e  skew l i n e s  AB and CD. 

1.5.5 (L)  

a .  	 Describe t h e  d i r e c t i o n  of (A 
+ 

X 
-+ 
B) X z. 

-+ -+ 3 -+ 
b. 	 Use t h e  answer i n  ( a )  t o  show why (iX 6)  X C and A X (B X C )  need ' 

no t  be equa l  v e c t o r s .  
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-

+ + + + + + + + + + + + 
Let A = i + 2 j  + 3k, B = 3 i  + 5 j  + 4k, and C = 6 i  + 8 j  + 9k. Use 

t h e  techniques of Exercise 1.5.5 t o  f i nd  a v e c t o r - i n  t he  plane 

determined by 2 and 
+ 
B, and which i s  perpendicular t o  

-b 
C. 

+ + 	+ + + +
Use the  r e s u l t  t h a t  (iX 6) X = (A.C)B - (B*C)A,  together  with 

t h e  appropria te  a r i t hme t i c  p roper t ies  of t h e  c r o s s  product t o  

express A 
+ 

X (B 
+ 
X 

+ 
C )  a s  a l i n e a r  combination of 8 and (i.e.,  i n  

-b -b 
t h e  form pB + qC, where p and q a r e  s c a l a r s ) .  

. 	 Express (it X 5 )  X (z X 5 )  a s  a l i n e a r  combination of A and 8. 
b. 	 Geometrically, what does t he  vec tor  (A X z) X (z X 6 )  represent?  

1.5.9 

a.  	 Vectors a r e  drawn from the  o r i g i n  t o  t h e  po in t s  A,  B, and C i n  
-h 	 + + 

space. I n  terms of t h e  vec tors  OA, OBI and OC, express t h e  condi- 

t i o n  t h a t  these  t h r ee  vec tors  (or  t h e  four  po in t s  0 ,  A ,  B, and C )  

l i e  i n  t h e  same plane. 

b. 	 U s e  t he  r e s u l t  of (a) t o  conclude t h a t  t h e  vec tors  (1,1,1), 
+ 
B (2 ,3 ,4) ,  and (3,4,5) o r ig ina t ing  a t  a common poin t  l i e  i n  the 

same plane. 

c. 	 A para l le lep iped  has one ve r t ex  a t  0(0,0 ,0)  and th r ee  o the r  ver- 

tices a t  A (1,1,1), B (2,4,3) , and C (3,4,5) . Find t h e  volume of 

t h i s  paral le lepiped.  . , 
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