PARAMETRIC EQUATIONS 					RP








               		Parametric Equations  


"I give half my day to one job and half to another, and find refreshment


   in switching my mind to and fro in this way."- Arnold Toynbee.


�
�






1. A curve is defined by the equations 


   x = t� EMBED Equation.2  ���- 1   , y = t� EMBED Equation.2  ���- t,


   where t is a parameter.


   Sketch the curve for all real values of t.


   Find the area of the region enclosed by the loop of the curve.


                                                      


                                                                                          (Jan 84/16) /13 marks .


Ans: 8/15 .








2. A curve is given parametrically by the equations 


      x = 1 + t � EMBED Equation.2  ��� , y = 2t - 1.


   Show that an equation of the tangent to the curve at the point


   with parameter t is 


        ty = x + t� EMBED Equation.2  ���- t - 1.


   Verify that the tangent at A(2,1) passes through the point    


   C(6,5).


   Show that the line 5y = x + 19 passes through C and is also a


   tangent to the curve.


   Find also the coordinates of the point of contact of this line


   with the given curve.


                                                       


                                                                                           (Jun 84/14) /12 marks


Ans: (26,9) .





Sketch the curve given parametrically by  x = t� EMBED Equation.2  ��� - 2, y = 2t,  t(R ,


     indicating on your sketch where (a) t = 0,(b) t > 0,  (c) t < 0.


    Calculate the area of the finite region enclosed by the curve  and the y-axis.                                  


                                                                                                 (Jan 85/4) /6 marks


Ans: area = 16� EMBED Equation.2  ��� unit� EMBED Equation.2  ���








4. Evaluate dy/dx when y = 1,given that                                                                                     


               


y(x+y) = 3,





   (b) x =  � EMBED Equation.2  ��� , y = � EMBED Equation.2  ���


                   


                                                                                            (Jan 85/13) / 10 marks 


Ans: (a) - 1/4  (b)  4 .





5. A curve is given parametrically by


   x = sin t , y = cos� EMBED Equation.2  ��� t,   - ( < t ( (   .


   Show that (a) -1(  x ( 1 and -1( y< 1,


                   (b) dy/dx = a sin 2t ,where a is constant,and give the 


   value of a.


   Find the value of dy/dx when x = 0 and show that the curve has


                     


   points of inflexion where t = - 3(/4, -( /4, ( /4 and 3( /4.


                                             


   Sketch the curve.


           					(June 85/14) / 11 marks .                                                                                                                                                                                                                                                                   


Ans: (b) a = - 3/2 ; dy/dx =0 .





6. Sketch the curve given parametrically by


                     x = t� EMBED Equation.2  ���y = t� EMBED Equation.2  ���.


   Show that an equation of the normal to the curve at the point A (4,8)


   is x +3y - 28 = 0 .


  This normal meets the x-axis at the point N. Find the area of the region 


   enclosed by the arc OA of the curve, the line segment AN and the x-axis.


                                      					(Lond/June82/16 )                                                                                 


Ans: 108.8





7.A curve is defined with parameter t by the equations 


x = a t� EMBED Equation.2  ���, y = 2at .


   The tangent and the normal at the point P with parameter t� EMBED Equation.2  ��� cut the x-axis


    at T and N respectively. Prove that PT/PN = � EMBED Equation.2  ��� .


          							(Lond/Jan83/15)                                                                                                                  


8.A curve is given by the parametric equations 


          x =cos t + (t+c)sin t , y = sin t - (t+c)cos t,


         0 ( t ( 2( , t ( -c.


   where c is a constant . Show that dy/dx = tan t .


   Hence find an equation of the normal to the curve at the point 


   with parameter t . Simplify your answer as far as possible .


                                                                             (Lond/Jan86/10)                         			


Ans: y sin t + x cos t = 1.


                                                                                                                                               


9.Sketch the curve given parametrically by the equations


                     x = 1 + t , y = 4 - t� EMBED Equation.2  ��� ,


   Write on your sketch the coordinates of any points where the 


   curve crosses the coordinate axes and the coordinates of the 


   stationary point. Show that an equation of the normal to the  


   curve at the point with parameter t is


                       x - 2ty = 2 t� EMBED Equation.2  ���- 7t +1.


   The normal to the curve at the point P where t = 1 cuts the 


   curve  again at the point Q. Determine the coordinates of Q.  


    							(Lond/June87/12)                                                                                                                    


Ans: (3,0), (-1,0), (0,3) ; (1,4), (-1/2,7/4) .





10.A curve is defined by the parametric equations 


           x = a sin(, y = a cos� EMBED Equation.2  ���( , 0 ( ( ( (/2 , 


    where a is a positive constant. Show that the line 


                          4 y - 4 x = a


    is the normal to the curve at the point where ( = (/6 .


    								(Lond/Jan87/5)                                                                                                                  





11.A curve has parametric equations


     x = 1 + � EMBED Equation.2  ���  , y = 5 + � EMBED Equation.2  ���  , 0 ( ( < 2( .


    Show that the tangent to the curve at the point with 


    parameter (  is given by 


   		 (y - 5)sin ( + (x-1)cos ( = � EMBED Equation.2  ��� .





   Find the two values of ( such that this tangent passes through


   the point A (1,-3). Hence, or otherwise, find the equations of


   the two tangents to the curve from the point A .


   								(Lond/Jan88/13)                                                                                                                     


Ans:








12.The parametric equations of a curve are 


             x = cos t ,  y = 2 sin t .


     Show that an equation of the normal to the curve at the point 


     P (cos t, 2 sin t) is 


                               � EMBED Equation.2  ���


    The normal to the curve at P meets the x-axis at G. The mid-point


     of PG is M. As t varies , find a cartesian equation of the locus of M.                                                                                                                               								(Lond/June88/11)       


Ans:











13.A curve has parametric equations 


      		 x = 3e� EMBED Equation.2  ���- t ,  y = e� EMBED Equation.2  ��� - 2t .                                                                                        


                              


    Find, in terms of t ,


    (a) dx/dt ,  (b) dy/dt ,  (c) dy/dx .


   The gradient of the normal to the curve at the point P is -� EMBED Equation.2  ��� .


    (d) Find the value of t at P , giving your answer in the form 


         t = ln k , where k is a constant.


  								(Lond/June89/9)                                                                                                                       


Ans:





14.Sketch the curve given parametrically by 


                         x = t2 ,  y = t3 .


     Show that an equation of the normal to the curve at the point 


     A(4,8) is x +3y - 28 = 0 .


     This normal meets the x-axis at the point N. Find the area o
