Differentiation

1. The height, h, of a ball thrown upwards is given by the formula h(t) = 20t – 2t2
    where t is the time in seconds after the ball has been thrown.

(a) Calculate the height of the ball after 7 seconds.

(b) What is the speed of the ball after 5 seconds? Explain your answer.

2. Calculate the rate of change of the function f(x) = 
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 when x = 5.

     Leave your answer as a multiple of 
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.

3. (a) y = 
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. Calculate the value of 
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 when x = 2.

    (b) f(x) = 
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. Calculate f /(4).

(c) f(x) = 
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. Calculate f /(x).

(d) f(x) = (6x – 4)3. Calculate f /(x).

(e) y = 
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(f) f(x) = 4sin 3x. Calculate f /(
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p

).

(g) y = cos3 x. Calculate 
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dy


4. A function has equation y = x3 – 4x2 + 2. Find the equation of the tangent to 

    this function at the point (2,-6). 
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5. Find the equation of the tangent to the curve 
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       at the point where x = 4.
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  6. The diagram shows the graph of

       y = x3 – x2 – 6x – 5 and a tangent 

       to this curve at the point A(1,-11).

    (a)  Find the equation of this tangent.

(b) Find the coordinates of B, the point

where the tangent meets the curve 

again.

7. A curve has equation y = (2x – 1)4. A tangent to this curve has gradient 8.

    Find the equation of this tangent.

8. Find the equation of the tangent to the curve y = 2cos 2x + 1 when x = 
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9. A curve has equation y = x3 – 12x + 2. 

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

 10. A curve has equation f(x) = x3 – 3x2 – 9x + 12.

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

(b) Find the maximum and minimum values of f(x) in the range 
[image: image13.wmf]4

 

 x 

 

4

£

£

-

.

    11. A function f is defined by the formula f(x) = 2x3 – 7x2 + 9.

(a) Show that (x – 3) is a factor of f(x), and hence factorise fully.

(b) Find the coordinates of the points where the curve crosses the x and y axes.

(c) Find the stationary points of f(x) and hence determine the greatest and least
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  12. Show that the curve y = x3 – 3x2 + 3x – 4 is never decreasing.

  13. An open cuboid (i.e no top) has measurements x units by x units

     by h units. Its volume is 972 units3.

(a) Show that the surface area of this cuboid is A(x) = 2x2 + 
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(b) Find the dimensions of this cuboid if the surface area is to be

minimised.
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14. Given the information in the diagram opposite

(a) (i) Show that 
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    (ii) Express b in terms of a and hence deduce 
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          that the area, A m2, of the rectangle is 
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(b) Find the value of a which produces the  

largest area of the rectangle.
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[image: image30.wmf]15. PQRS is a rectangle according

      to the following conditions:

It is bounded by the lines

         x = 6 and y = 12.

P lies on the curve y = 
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between (1,8) and (4,2).

R is the point (6,12).

(a) Express the lengths of PS and RS in terms of x, the x-coordinate of P.

(b) Hence show that the area, A square units, of PQRS is  A = 
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(c) Find the greatest and least possible values of A and the corresponding values

of x for which they occur.
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