Differentiation Revision

1. 
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. Find the value of 
[image: image3.wmf]dx

dy

 when x = 9.

3. Find the rate of change of the function  f(x) = 
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 when x is 

    replaced by 4.

4.  The height of a ball projected upwards is calculated using the formula  h(t) = 20t – t2,

     where t is the time in seconds after being projected.

(a) Find the height of the ball after 10 seconds.

(b) Find the speed of the ball after 6 seconds.

5.  Find the equation of the tangent to the curve y = x3 – 6x – 1 at the point where x = 2.

6.  A the tangent to the curve  y = 6x2 – 9x + 3 has gradient 3. Find the equation

     of this tangent.                        .
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7. A tangent to the curve                is parallel to the line y = x.

     Find the equation of this tangent.
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8. (a) Find the equation of the tangent to the curve 

         y = x3 – 7x + 6 at the point  (-1,12).

    (b) Find the coordinates of the other point of intersection

         of the curve and this tangent.

9. Show that the function  f(x) = 6x2 – x3 – 12x is never increasing.

10. Show that y = x3 + 4x + 1 is always increasing.

11. Find the values of x for which y = x3 + 6x2 – 36x is increasing.

      12. A function has equation f(x) = 
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x4 – 2x3 + 4.

      Find the stationary points of f(x) and determine their nature.

13. A curve has equation  y = x3 + 3x2 – 9x – 2.

      Find the stationary points of this curve and determine their nature.

   14. A curve has equation y = x3 – 3x2.

(a) Find where this curve cuts the x and y axes.

(b) Find the stationary points of the curve and determine their nature.

(c) Sketch the curve.

   15. Show that the curve y = 
[image: image6.wmf]2
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x4 + x2 – 20x + 15 has a single stationary point 

         at the point (2, -13).

   16. Find the minimum and maximum values of y = 8x3 – 3x2  in the interval  -2 ≤ x ≤ 1.
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17. The diagram opposite shows the graph of y = f(x).

      Sketch the graph of y = f /(x).
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18. In the diagram, Q lies on the line

      joining (0, 6) and (3, 0).

     OPQR is a rectangle, where P and R

      lie on the axes and OR = t.

         (a) Show that QR = 6 – 2t.

         (b) Find the coordinates of Q for

              which the rectangle has a maximum area.
19. A closed wooden box, in the shape of 
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      a cuboid, is constructed  from a sheet of   

     wood of area 
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600cm

. The base of the box
     measures 2x cm by x cm.

     The height of the box is h cm.

      (a)Assuming the thickness of the sides of the

           box are negligible, show that the volume

          (in cubic centimetres) of the box is given by
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(b) (i) Calculate the value of x for which this volume is a maximum.


     (ii) Find the maximum volume of the box.
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