                                              FUNCTIONS                         
 
                                          RP                                                                
1. The function f is defined by :

    f(x) =    

   .

    and f is periodic with period 5 

     Sketch a graph of f(x) for values of x between -6 and +9 .                        

                                                                                
   (H/39/1.2:4/28)                                           

Ans: 





2. The functions f and g ,each with domain D ,where 

               D = 

,     

    are defined by 

                        f: x( cos x  and g: x( x -

( .

   Write down and simplify an expression for f

 , giving its 

   domain of definition .Sketch the graph of  y = f


                                                                                              ( Lond/Jun82/1)/4marks)

  Ans: cos (x-(/2) = sin x

 3.Given that f(x) 

, show that f(x) > 0 for all 

    real values of x .

   Using the same axes sketch the graphs of y = f(x) and

   y = 1/f(x) .

                                                                                                       (Lond/Jan83/6)/6marks

 Ans: not worked out

4. The functions f and g are defined by 

    f: x( 2 + x - x

, x ( R ,

    g: x( 

 , 0 ( (/2 .

   Determine the range of each function and state, in each 

   case , whether or not an inverse function exists .

                                                                                            (Lond/Jun83/ 7)/6marks)

 Ans :  f(x) ( 9/4 , no inverse ; 0 < g(x) ( 1 , inverse exists .

5. An even function f , of period  ( , is defined by                    

                   f(x) = 4x

  for 0 ( x ( (/4 ,


       f(x) = (

 for (/4 < x ( (/2 .


    Sketch the graph of f for -( ( x ( (
                                                               


(Lond/Jan84/5)/5marks
 

 Ans : not worked out 

6.The function f is defined by 

                f: x( 

 ,  x ( R , x ( 1 .

   Find 

   (a) the range of f  ,

   (b) ff(x) ,

   (c) f -1(x) .

                                                                                                          (Lond/Jun84/6)/6marks

 Ans :  (a) f(x) = R , f(x) ( 1 ; (b) x   (c) 

   .

  continued on next page (
 7.Given that 

                     f(x) ( 2 - 

 ,

   show that x is always positive .

   Sketch the graph of the curve y = f(x) , stating the equations

   of any asymptotes and the coordinates of any points of inter- section with the coordinate axes .

                                                                                                          (Lond/Jun84/9)/7marks .

 Ans: not worked out .                                                                                                                                       
8.Given that f(x) ( x

, find the least values of  f(x) .

   With the same axes, sketch the curves y = f(x) and 

                             y = 1/f(x) .

                                                                                                          (Lond/Jun85/5)/6marks 

Ans: 1

9.The functions f , g have domain R and are defined by

           f: x( sin 

 ,  g: x ( 3x sin


   State which of these functions are (a) odd (b) even ,

   (c) periodic , giving the period .

   State the value of f ' (0) and sketch , with the same axes ,

   the graph of f for  -( ( x ( ( and the graph of f

 for  -1 ( x ( 1

   







(Lond/Jun85/8)/7marks

 Ans: (a) f  (b) g  (c) f , 4( ;  f ’(0) = ½ .

10. Find the range (image set ) of the function f , where 

            f: x( 5cos x + 12sin x , x ( R .

                                                                 


(Lond/Jun86/1)/3marks 

 Ans: R


11.A function f is defined by 

           f: x( 1- 

,  x ( R , x ( 0 , x ( 1 .

    Find  (a) ff(x)

            (b) fff(x)

(c)  f -1  







(Lond/Jun86/5)/5marks                                                                                                             

 Ans: (a) 

  (b) x  © 


12.The function g is defined by 

                      g: x( e

 .

    Find and classify the stationary points of g in the 

    interval  0 ( x ( 2(
    Show that g(x + 2() = kg(x) , where k is a constant.

    Sketch the graph of the function g in the interval 0 ( x ( 4(
    giving the coordinates of the points of  intersection with the 

    coordinate axes and of all the turning points .

                                                                                                        (Lond/Jan86/12)/14marks 

 Ans:







A((/2), B(3(/4 , -0.06) , C(3(/2) , D(7(/4, 0.002) , E(5(/2) ,


  F(11(/4 , -0.0001) , G(7(/2) , H(15(/4, 0.000005) , I(4() .

13. The function f is defined by 

                f: x( 

 ,  

      where a is a positive constant .

      Show that  f ‘(x) > 0 , and find the range of f .

      Sketch the curve y = f(x) , for x 

, and state an equation

      of the asymptote of this curve.

      Find, in terms of a, the area of the finite region bounded by 

      the curve y = f(x), the x-axis and the line x = 2a.

    








(Lond/Jan87/14)/13marks 

Ans: R


       Equn of asymptote: y = 2a .

       Area = 2a2 (2-ln3).                       




14.The function f with domain D, where 

                                 D = 

               

     is defined by   f: x


     Find the range of f.

     Obtain an expression for f -1  (x) and state the range and 

     domain of f -1 .

     






(Lond/Jan88/8)/7marks 









                                                                   



      


 Ans:  R

 ; f

  


D

;  R


15.The function f is defined by 

     f: x( 


    Find , in a similar form , the functions 

    (a) ff ,  (b) f -1  .

  







(Lond/Jun88/4)/4marks.

Ans:                                                                                                          

16. State the equations of the asymptotes to the curves with

     equations
(a) 2y = 

  (b) y = 


     







(Lond/Jun89/2)/3marks                                                                                                             

Ans: (a) x = -1, y = 0  (b) x = 1 ;  y = -3 .

!7.The functions f and g are defined by 

               f: x( x - 2, x >2         

               g:x( e

        

    Given that the function h is defined by 

               h = gf, x>2          

    state

    (a) the range of h ,

    (b) the domain and range of h -1 .

    Sketch the curves with equations 

    (c) y = h(x) ,   (d) y = h -1 (x) .

      







(Lond/Jun89/13)/7marks 

Ans: (a) R

 (b) D


              R






18. Find the numbers m and n such that 

                5 + 4x - x

 

     for all real values of x .

     State the range of the function f , where 

               f: x( 5 + 4x - x

 









(Lond/Jun90/3)/3marks

Ans: m =9 , n = 2 , R


19.The function f is defined by 

             f: x

 

     Write, in a similar form

     (a) the inverse function f -1 ,

     (b) the derived function g = df/dx .

     (In each case state the domain of the function.)

     (c) In separate diagrams, sketch the curves with equations

          y = f(x),

          y = f -1 (x),

          y = g(x) .

     On each diagram write the equations of any asymptotes and 

     the coordinates of any points at which the curve meets the 

     coordinate axes.

     (d) Evaluate f -1 g f(8) , giving your answer to 2 decimal 

      places .









(Lond/Jun90/13)/13marks.

Ans: (a) f


         (b) g: x


(d)  2.78





   












20.





    The figure shows the curve with equation y = f(x) for

     0 ( x ( 2a. It is given that f(4a-x) = -f(x)

     (a) Sketch the curve with equation y = f(x) for 0 ( x ( 4a.

     Sketch, on separate axes, the curves with equations 

     (b) y = f(2x) , 0 ( x ( 2a ,

     (c) y = f(4a - x) , 0 ( x ( 4a ,

     indicating in each case the coordinates of the points where

     the curve meets the x-axis.

 Ans:  







(Lond/Jan91/10)/8marks 
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