Differenciation    	   		                   12-Jun-98

										       RP

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

              

  (a) y(x+y)=3,

  (b) x=� EMBED Equation.2  ���  0 ( t ( 4.

                                                                                                     	      (Lond/Jan85/Q13)/10marks.

 Ans: (a) - � EMBED Equation.2  ���  (b) 4



2.A right circular cylinder is to be cut from a right circular solid cone,of height H and base radius R.The axis of the cylinder lies along the axis of the cone.The circumference of one  

end of the cylinder is in contact with the curved surface of  the cone and the other end of the cylinder lies on the base of  the cone. Show that V, the volume of the cylinder, is given by V = (� EMBED Equation.2  ��� , where x  is the radius of the cylinder.     

 Show also that, as x varies, the maximum possible value of V is� EMBED Equation.2  ���4(R� EMBED Equation.2  ���H /27.

                                                                                                            (Lond/Jan85/Q14)/10marks.



3.Find dy/dx when          

  (a) y= � EMBED Equation.2  ��� ,    (b) y= ln� EMBED Equation.2  ��� ( 1

                                        

  and simplify your answers as far as possible.                                                                                                           							(Lond/June85/Q11)/8marks.

Ans: (a) � EMBED Equation.2  ���     

4.Given that y = � EMBED Equation.2  ���, find  dy/dx and state the set of values of x 

   for which dy/dx is positive .

   Find the greatest and least values of y for 0 ( x ( 1. 

                                                                                                            (Lond/June82/10)/7marks

Ans: dy/dx = � EMBED Equation.2  ���x ( 0 ; 0 , -1  .       

                                                                                                                                                  

5.A cylindrical vessel , closed at both ends , is made of thin material                         

   and contains a volume 16 ( m� EMBED Equation.2  ���. Given that the total exterior surface

   of the vessel is a minimum , find its height and base radius.

                                                                                                                   (Lond/Jan83/8)/7marks   

 Ans: 4 m , 2 m .



6. Given that 

                      f (x) ( � EMBED Equation.2  ���         

   find the greatest and least values of f (x) .

   Find the area of the finite region bounded by the curve y = f (x) and

   the x-axis between the points where x = 0 and x = (

    .                                                                                                                                                                (Lond/June83/14)/12marks           

Ans : � EMBED Equation.2  ��� ; ln 3 . 

                                                                                                                                       

7.From a large thin sheet of metal it is required to make an open

   rectangular box with a square base so that the box would con-

   tain a given volume V . Express the area of the sheet used in 

   terms of V and x , where x is the length of  a side of the square 

   base . 

   Hence find thr ratio of the height of the box to x in order that the

   box consists of a minimum area of the metal sheet .

                                                                                                                   (Lond/Jan84/12)

Ans : � EMBED Equation.2  ���  ; 1:2 



8. A vertical wall , 2.7 m high , runs parallel to the wall of a house                                         

    and is at a horizontal distance of 6.4 m from the house . An ext-

   ending ladder is placed to rest on the top B of the wall with one 

   end C against the house and the other A resting on horizontal gro-

   und , as shown in figure .



� EMBED PBrush  ���

                                                                                                                 

   The points A, B and C are in a vertical plane at right angles to the wall                                 

   and the ladder makes an angle ( , where 0 ( ( ( (/2 , with the horizontal .



   Show that the length , y metres, of the ladder is given by 

                             y = � EMBED Equation.2  ���.

  As (  varies , find the value of tan (  for which y is a minimum.                                               

  Hence find the minimum value of y .

                                                                                                               (Lond/June87/11)/9marks

Ans : 3/4 , 12.5 



9.Show that the volume V of a right circular cone of slant height l

   and semi -vertical angle ( ,where 0 ( ( ( (/2 , is given by      

                       V = � EMBED Equation.2  ���(l� EMBED Equation.2  ���( cos (.

  Given that l is constant and that ( varies , find

   (a) the value of (   for which V is a maximum ,

   (b) the maximum value of V in terms of l and (    .

                                                                                                             (Lond/Jan87/11)/10marks 

Ans : (a) arc tan � EMBED Equation.2  ���(l� EMBED Equation.2  ���





10.The diagram shows a house at A, a school at D and a straight canal BC ,

     where ABCD is a rectangle with AB = 2 km and BC = 6 km .     

� EMBED PBrush  ���

    During the winter , when the canal freezes over , a boy travels from A to 

     D by walking to a point P on the canal , skating along the canal to a point 

     Q and then walking from Q to D . The points P and Q being chosen so that

     the angles APB and DQC are both equal to ( .

     Given that the boy walks at a constant speed of 4 kmh� EMBED Equation.2  ��� and skates at a 

     constant speed of 8 kmh� EMBED Equation.2  ���, show that the time, T minutes, taken for the 

     boy  to go from A to D along this route is given by 

                           T = 15 ( 3 +� EMBED Equation.2  ��� ).

   Show that , as ( varies , the minimum time for the journey is approximately

   97 minutes .

	(Lond/Jan88/14)/11marks



11.Given that � EMBED Equation.2  ���-� EMBED Equation.2  ���( x ( � EMBED Equation.2  ���

                       ,

    find dy/dx in terms of x .

                                                                                                                (Lond/June88/2)/3marks     

Ans : e� EMBED Equation.2  ��� 





12.(i) Differentiate with respect to x 

         (a) e� EMBED Equation.2  ���((x),    (b)  ln� EMBED Equation.2  ���       

    (ii) A coloured liquid is poured on to a large flat cloth and forms

         a circular stain , the area of which grows at a steady rate of 

         3 cm.� EMBED Equation.2  ��� Calculate , in terms of (,   

        (a)  the radius, in cm, of the stain 6 s after the stain commences,

the rate, in cm s � EMBED Equation.2  ���, of increase of the radius of the stain at 

	  this instant .                                                                                                         



								(Lond/Jan89/13/10marks

Ans : (i) (a) e� EMBED Equation.2  ���� EMBED Equation.2  ���(cos (x + 3sin (x� EMBED Equation.2  ���  (b) � EMBED Equation.2  ���       

         (ii) (a) � EMBED Equation.2  ��� cm  (b) � EMBED Equation.2  ��� cm s� EMBED Equation.2  ���          



13.The figure shows a sketch of the curve with equation

             y = � EMBED Equation.2  ���., 0 ( x ( (       



� EMBED PBrush  ���

   (a) By considering the values of sin x and cos x for which

        dy/dx = 0, show that -� EMBED Equation.2  ���                  

                                      -  .

    (b) Show that the normal to the curve at the point where 

         x = � EMBED Equation.2  ���( meets the y-axis at the point (0,- 2().

    The finite region R is bounded by the curve , the y-axis and 

    this normal.

Determine the area of R .                                    	(Lond/June90/14)/15marks                                                            



  Ans: (c)  � EMBED Equation.2  ���                       



14.The function g is defined by � EMBED Equation.2  ���           

                     

      Find and classify the stationary points of g in the interval 

      � EMBED Equation.2  ���

     Show that � EMBED Equation.2  ���, where k is a constant .

     Sketch the graph of the function g in the interval � EMBED Equation.2  ���           

     giving the coordinates of the points of intersection with the

     coordinate axes and of all the turning points .

                                                                                        (Lond/Jan86/12)/14 marks.

    Ans : Min pt at x = � EMBED Equation.2  ��� ;Max pt at x = � EMBED Equation.2  ���                 

          � EMBED Equation.2  ��� 

              � EMBED Equation.2  ���                                             

     













 15. Find an equation of the tangent to the curve � EMBED Equation.2  ���at the

      point with coordinates (1,e) and deduce that this tangent

      passes through the origin.

      Hence show graphically that, when m (e, the equation mx = e� EMBED Equation.2  ���� EMBED Equation.2  ��� 

      has exactly two distinct roots .

      Given that f(x) ( 4x - e� EMBED Equation.2  ���, show that the equation f(x) = 0 

      has a root in the interval 0.3 ( x  ( 0.4

      Taking x = 0.35 as an initial approximation and using the 

      Newton-Raphson procedure , obtain two further approxi -

      mations to the root of the equation f(x)=0 , giving your

      answer to 3 decimal places .

                                                                                              (Lond/Jan86/14)/14 marks.

  Ans: y = ex ; 0.357 , 0.357 .  

    

16.A circle , centre O and radius a , has AB as a diameter and C

    is a point on AB produced such that BC = a . Points P and

    Q lie on the circle and PC = QC. Given that angle POC = ( ,

    show that L , the perimeter of the area enclosed by the lines 

    CP , CQ and the arc PAQ , is given by 

		L = 2a( - 2a( + 2a(5 - 4cos ()� EMBED Equation.2  ���                            

    Show that , when a is constant and ( varies,there is a   

    stationary value of  L when ( = � EMBED Equation.2  ��� . 

                                                                                      (Lond/Jun86/13)/9 marks.

 Ans: To show.  



17.A curve has equation  x� EMBED Equation.2  ��� = 0 

    (a) Show that  dy/dx = -1 at (-1,-1) .

    (b) Find an equation of the tangent to the curve at

         (- 1,-1) .

                               						(Lond/Jan91/9)/ 7marks.

 Ans: (b) x + y +2 = 0



18.Differentiate with respect to x 

    (a) sin( 2x� EMBED Equation.2  ���) (b) 2� EMBED Equation.2  ���

								(Lond/Jan88/2)/4marks.

Ans: (a) 4x cos( 2x� EMBED Equation.2  ���) ; (b) 2� EMBED Equation.2  ���ln2   .



�

19.The tangent at P(� EMBED Equation.2  ���,where x� EMBED Equation.2  ���( 0 , to the curve with             

     equation � EMBED Equation.2  ��� meets the x-axis at the point Q(x� EMBED Equation.2  ���            

     Show that                              

                   � EMBED Equation.2  ���



    This relationship between x� EMBED Equation.2  ��� and x� EMBED Equation.2  ���is used ,starting with

    x� EMBED Equation.2  ���, to find successive approximations for the positive 

     root of the equation x� EMBED Equation.2  ���. Find x� EMBED Equation.2  ���and x� EMBED Equation.2  ���as fractions

    and show that x� EMBED Equation.2  ���.



Find the error, to 1 significant figure, in using 577/408 as an

 approximation to � EMBED Equation.2  ���.     

			  .                                                       (Lond/Jun90/10)/8marks.

Ans: � EMBED Equation.2  ��� 





20.(i) Differentiate with respect to x

cos � EMBED Equation.2  ���;  (b) e� EMBED Equation.2  ���tan 2x  ; ©  x /� EMBED Equation.2  ���  	

x , y are given parametrically in terms of ( by the equations 

	     x = a(( - sin () ,  y = a(1- cos () .

Show that 

		� EMBED Equation.2  ���� EMBED Equation.2  ���(

and that 	� EMBED Equation.2  ���� EMBED Equation.2  ���( .



The function f(x) is defined for all x ( 0 by 

	           f(x) = � EMBED Equation.2  ���.

Find the derived function f ’(x) and deduce that f(x) ( 0 for all x ( 0.		  [Note: ln y is an alternative notation for log� EMBED Equation.2  ���.]

			(Oxford&Camb/June70)

Ans (i) (a) -3sin 6x (b) e� EMBED Equation.2  ���(c) � EMBED Equation.2  ���

	      (iii) xln(1+x)	







(i) Differentiate with respect to x:

(sin 2x +cos 2x)� EMBED Equation.2  ��� ,   (b) e� EMBED Equation.2  ��� .

If y = � EMBED Equation.2  ���, show that 

              2y� EMBED Equation.2  ���.

If x = at , y = bt� EMBED Equation.2  ���, where a , b are constants, find � EMBED Equation.2  ��� 

and � EMBED Equation.2  ��� in terms of the paramater t.

		

			(Oxford&Camb/June71)

Ans: (i) (a) 4cos4x  (b) � EMBED Equation.2  ��� (iii) � EMBED Equation.2  ���





22.(i) Differentiate with respect to x

ln[x+� EMBED Equation.2  ���] ,     (b)  exp(sin� EMBED Equation.2  ���) .

Find the gradient of the curve 

                   x� EMBED Equation.2  ���  at the point (1,-4).

If   y = � EMBED Equation.2  ��� , find the value of  � EMBED Equation.2  ��� when � EMBED Equation.2  ��� .

			(Oxford&Camb/June73)



Ans (i) (a) � EMBED Equation.2  ��� (b) sin2x.exp(sin� EMBED Equation.2  ��� (ii) -2  (iii) -1



(i) Differentiate with respect to x

 exp{(x+1)� EMBED Equation.2  ���} ,  (b)  tan� EMBED Equation.2  ���.



Express  (4+5x)/(x-x� EMBED Equation.2  ���)   in partial fractions. Hence, or otherwise,

find the turning points of the graph of the function

                     y = (4+5x)/(x-x� EMBED Equation.2  ���)  ,

stating about each whether it is a maximum or a minimum or neither. � EMBED Equation.2  ���	

		(Oxford&Camb/June74)

Ans (i) (a) 2(x+1).exp(x+1)� EMBED Equation.2  ��� (b) tan(x/2).sec� EMBED Equation.2  ���

       (ii) � EMBED Equation.2  ���; Min pt:(2/5,25) , Max pt:(-2,1)	     	










