
 

 

 
 

(36)  11.1 11.2   Calculus with parametric curves 
 

Example 1 31  August  2008 A

                      A curve C is given by the parametric equations 
ݔ  = sin ݐ + cos ݐ       and       ݕ = sin ݐ − cos ݐ ,      where        − ߨ ≤ ݐ ≤                 .ߨ

 

             (a)  Find the points ܲሺ ݔ ,  .ሻon C where it has horizontal or vertical tangent lines ݕ
             (b) Find the length of the curve C 

Solution     ݔ = sin ݐ + cos ݐ݀ݔ݀ ݐ = cos ݐ − sin  ݐ

ݕ = sin ݐ − cos ݐ݀ݕ݀ ݐ = cos ݐ + sin ݉                                            ݐ = ݐ݀ݕ݀  = ݐ݀ݕ݀ ÷ ݐ݀ݔ݀  =  cos ݐ + sin cosݐ ݐ − sin .ܪ  ݐ ݐ݀ݕ݀   ܶ = 0      , ݐ݀ݔ݀  ≠ 0 
 cos ݐ + sin ݐ = 0 sin ݐ =  − cos tan ݐ ݐ = ߙ 1− =  4ߨ
 2  4 ݐ  = ߨ − ߙ = ߨ − 4ߨ = 4ߨ3 ݐ  = ߙ− =  ߨ−

 at   ݐ = 4ߨ3 ௧ୀଷగସ|ݔ  = sin ൬34ߨ ൰ + cos ൬34ߨ ൰ = 1√2 + −1√2 = ௧ୀଷగସ|ݕ      0 = sin ൬34ߨ ൰ − cos ൬34ߨ ൰ = 1√2 − −1√2 = 2√2 =  √2 

 at   ݐ = − ௧ୀିగସ|ݔ 4ߨ = sin ቀ−4ߨ ቁ + cos ቀ−4ߨ ቁ = − 1√2 + 1√2 = ௧ୀିగସ|ݕ 0 = sin ቀ−4ߨ ቁ − cos ቀ−4ߨ ቁ = 1√2 − 1√2 = −2√2 =  −√2 

 ∴ H. T at      ൫0, √2൯  , ൫0, −√2൯      
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Homework 
 

1 
Find the length of the curve whose parametric equations are  ݔ =  12 ݁ଶ௧      ,     ݕ =  13 ݁ଷ௧ , ln √2 ≤ ݐ ≤ ln √8. 15  May  1999 A

2 

 Let  C  be a curve given parametrically by  
ሻݐሺݔ   = ݁௧ cos ݐ ሻݐሺݕ      ,    = ݁௧ sin ݐ , 0 ≤ ݐ ≤  ߨ2
 

(a)   Find the points on  C  at which the tangent line is vertical     
(b)   Find the length of C  

16  December  1999 A

3 
Let C be the curve with the parameterization : 
ݔ          = ݕ    and   ݐ2 = cosh ݐ  , ݐ ∈ ሾ 0 , ln 2 ሿ .  
 Find the length of C. 

18  July  2000

4 
Find the length of the curve C given by 
ݔ  = ଶݐ  cos ݐ        , ݕ         = ଶݐ sin ݐ ; 0 ≤ ݐ ≤ May  2001  19 .ߨ2

5 

Let C be the curve given by the parametric equations 
 
ݔ  = 2 sin ݐ + sin ݕ     ,  ݐ2 = 2 cos ݐ + cos 0      ,ݐ2 ≤ ݐ ≤  .ߨ2
 
        (a)  Find the length of C. 
        (b)  Find all point on C where the tangent line is horizontal. 

31  December  2003 

6 
Find the length of the curve that has parametric equations ݔ =  15 ݕ                   ହݐ = 14 ସݐ 0 ≤ ݐ ≤ 1 

22  June  2004 A

7 

A curve C  is given parametrically by 
ݔ                = ሺݐଶ + 1ሻ݁௧   and  ݕ = ሺݐଷ +  .ଶሻ݁௧ݐ2
(a)  Find the points ܲሺ ݔ ,  .ሻ where the tangent is vertical ݕ
(b) Determine whether C is concave upwards or downwards 
       at   ݐ =  0 

27  June  2006 A

8 

(4+4+2 pts. ) Let ܥ be the curve given by the  parametric 
equations   ݔ = ݐ − sin ݐ ݕ    , = 1 − cos ݐ               ;         0 ≤ ݐ ≤  2ߨ
      (a) Find the length of ܥ 
      (b) Find the area of the surface obtained by rotating ܥ 
             about the ݔ −axis 

      (c) Find  
ௗమ௬ௗ௫మ 

38   Jan. 22, 2011

 



 

 

9 

10 

11 

 

HOS 

Let ܥ be 

 (a) Find 
 (b) Find 

( 4+ 4 pts

(a) Find  
(b) Find t

 26 Janu
 Let Γ b
             
      a. W
       b.  F
            t
       c.  F
            c

(36)   11.1

SSAM   G

the plane cuݔ = 2t
the length o
the area of 

s ) Suppose ݔ = ݐ − t
 
ௗ௬ௗ௫  and  

ௗௗ
the length o

uary  2006
e a plane c
ݔ             

Write the eq
Find the p
the tangen
Find the in
concave d

1 11.2   Cal

GHANEM

urve paramet − sin 2t    
of  ܥ.          
the surface 

a curve is gtanିଵ ݐ        మ௬௫మ 
of the curve.

6 A 
curve withݔ = ݐ − ݁௧
quation of

points on Γ
nt lines are
ntervals on

downward 

culus with p

              M

Ho
eterized by     ,      ݕ =
                  
obtained by

given by the,         ݕ = ඥ
. 

h paramet௧      ,      ݕ
f the tangeΓ (if any) w
e horizont
n which th

parametric c

6516       

omewo
 = cos 2t
                 
y rotating ܥ
e parametricඥ1 + ,      ଶݐ

erization := ݐ + ݁௧  
ent line to 
where the 
al. 
his curve i

curves        

    68855

ork 

, 0 ≤ ݐ ≤
ݔ about the ܥ                  
c equations,    ݐ ∈ ሾ 0 , 1

:     
   where  
 Γ  at the 
tangent li

is concave

                  

              

 4ߨ
ݔ3)                − axis (3 

1 ሿ 

ݐ   ∈ ࣬    
point corr
ines are ve

e upward a

            P7 

 غانم        

3 pts) 
pts) 

14 

40  A

                
responding
ertical and

and those 

حسام

  June 4 , 

August 7 , 

               
g to ݐ = 0

d those wh

where it i

2011

2011

     0. 
here  

s 




