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 3. The graphs of the polar curves 2=r  and 3 2cos q= +r  are shown in the figure above. The curves intersect 

when 2
3
p

q =  and 4 .
3
p

q =  

(a) Let R be the region that is inside the graph of 2=r  and also inside the graph of 3 2cos ,q= +r  as shaded 
in the figure above. Find the area of R. 

(b) A particle moving with nonzero velocity along the polar curve given by 3 2cos q= +r  has position 

( ) ( )( ),x t y t  at time t, with 0q =  when 0.=t  This particle moves along the curve so that .
q

=dr dr
dt d

 Find 

the value of dr
dt

 at 
3
p

q =  and interpret your answer in terms of the motion of the particle. 

(c) For the particle described in part (b), .
q

=dy dy
dt d

 Find the value of 
dy
dt

 at 
3
p

q =  and interpret your answer 

in terms of the motion of the particle. 

 
 
 
 
 
 
 

WRITE ALL WORK IN THE PINK EXAM BOOKLET. 
 
 
 
 
 

END OF PART A OF SECTION II 
 
 
 


