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Unit 5: Po la r  Coordinates I1 

I * 1. Read Thomas, Sect ions  11.4 and 11.5. 
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a .  

Exerc ises :  

2 . 5 . 1 ( L )  %- -

The curve C has  t h e  p o l a r  equat ion  r = f ( 8 ) .  Let  4 denote the  

angle  between the  t angen t  l i n e  t o  C a t  t h e  p o i n t  ( r o t e o )  and t h e  

v e c t o r  dipo. -
U s e  only  p o l a r  coord ina tes  t o  develop t h e  f a c t  t h a t  

b  . Derive t h e  same r e s u l t  a s  i n  ( a )  b u t  by using 9dx expressed i n  

terms of r and 8.  

5 Tr c. Find t h e  angle  & a t  t h e  p o i n t  on t h e  curve C where the  

2p o l a r  equat ion  f o r  C is  r = s i n  8  + 1. U s e  t h i s  information t o  

c o n s t r u c t  t h e  t angen t  l i n e  t o  C a t  Po. 

d .  With c and Po a s  i n  (c), use  9 t o  f i n d  t h e  tangent  l i n e  t o  C
dx -

a t  Po. 

a .  

b .  

c.  

2.5.2(L) 

L e t  C be t h e  curve whose p o l a r  equat ion  i s  r = s i n  28, and l e t  
1

P o  -2 be on C. 

U s e  9 t o  f  inu  t h e  s l o p e  of C a t  any p o i n t ,  and i n  p a r t i c u l a r ,  
dx  

compute t h e  s lope  of C a t  Po. 

A t  what p o i n t  i n  t h e  f i r s t  quadrant  does C a t t a i n  i t s  g r e a t e s t  

he ign t?  

A t  what p o i n t ( s )  i n  t h e  f i r s t  quadrant  i s  t h e  l i n e  tangent  t o  C 

p a r a l l e l  t o  t h e  y-axis? 
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With C and Po a s  i n  Exercise 2.4.2(L), use the  equation f o r  t an  qJ 

t o  f i nd  the  l i n e  tarigent t o  C a t  P 
0 '  

2Let C denote t he  curve whose po la r  equation is r = s i n  8. 

a.  compute t an  $ a t  the po in t  po (i,;)on C. 

b . U s e  ( a )  t o  cons t ruc t  the l i n e  tangent t o  C a t  P 
0. 

c .  From e i t h e r  (a )  o r  ( b ) ,  determine the  s lope of the  l i n e  tangent t o  

C a t  Po. 

2.5.5(L) 

a .  From the  f a c t  t h a t  

where s denote^ a r c  length,  show t h a t  i f  x, y ,  and r a r e  d i f f e r -

en t i ab l e  funct ions  of 6, then 

b. U s e  (a) t o  f i nd  the length of the  curve C i f  i t s  polar  equation i s  
ITgiven by r = s e c  8, 0 4 8 6 T .  

Find the  length a f  the  curve C i f  i t s  po la r  equation is 

r = 1 + cos 8, 0 d 8 d IT. 
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2.5.7 

a .  I f  t h e  p o l a r  equat ion  f o r  C is  r = s i n  8 ,  where 0 6 8 6 2a, f i n d  

t h e  a r e a  enclosed by C .  

b .  C1 has t h e  p o l a r  equat ion  r = s i n  8 while C2 has t h e  po la r  equa- 

t i o n  r = cos 8. Find t h e  a r e a  of t h e  region common t o  C1 and C 2 .  

8c .  I f  C is the  curve de f ined  by t h e  p o l a r  equat ion  r = s i n  

0 4 8 \< 471, then C has  two "pieces"  i n  t h e  f i r s t  quadrant .  Find 

the  a r e a  of t h e  region bounded between t h e s e  two p i e c e s  and t h e  

p o s i t i v e  x- and y-axes. 
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