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          Two numbers, x and y, are such that 3x + y = 9, where x ᶑ 0 and y ᶑ 0.

It is given that V = xy2.

(a)     Show that V = 81x – 54x2 + 9x3.

(2)

1

(4)

(2)

(b)     (i)      Show that , and state the value of the integer k.

(ii)     Hence find the two values of x for which  = 0.

(2)

(c)     Find .

(1)

(d)     (i)      Find the value of  for each of the two values of x found in part (b)(ii).

(ii)     Hence determine the value of x for which V has a maximum value.

(1)

(iii)     Find the maximum value of V.

(1)

(Total 13 marks)

 

 

          The diagram shows an open-topped water tank with a horizontal rectangular base and four

vertical faces. The base has width x metres and length 2x metres, and the height of the tank is h
metres.

The combined internal surface area of the base and four vertical faces is 54 m2.

(a)     (i)      Show that x 2  + 3xh = 27.

(2)

2
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(ii)     Hence express h in terms of x.

(1)

(iii)     Hence show that the volume of water, V m3, that the tank can hold when full is given

by

(1)

(b)     (i)      Find 

(2)

(ii)     Verify that V has a stationary value when x = 3.

(2)

(c)     Find  and hence determine whether V has a maximum value or a minimum

value when x = 3.

(2)

(Total 10 marks)

 

 

          The curve with equation y = 3x5 + 2x + 5 is sketched below.

The curve cuts the x-axis at the point A (–1, 0) and cuts the y-axis at the point B.

(a)     (i)      State the coordinates of the point B and hence find the area of the triangle AOB,

where O is the origin.

(3)

3

(3)

(iii)     Hence find the area of the shaded region bounded by the curve and the line AB.

(4)

(ii)     Find 
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(b)     (i)      Find the gradient of the curve with equation y = 3x5+ 2x + 5 at the point

A(–1, 0).

(3)

(ii)     Hence find an equation of the tangent to the curve at the point A.

(1)

(Total 14 marks)

 

 

          A model helicopter takes off from a point O at time t = 0 and moves vertically so that its height,

y cm, above O after time t seconds is given by

(a)     Find:

(3)

(2)

4

ͻͻͻͻͻͻͻͻͻͻ᷆ͻᶐͻtͻᶐͻ᷊

(i)      

(ii)     

(b)     Verify that y has a stationary value when t = 2 and determine whether this stationary value

is a maximum value or a minimum value.

(4)

(c)     Find the rate of change of y with respect to t when t = 1

(2)

(d)     Determine whether the height of the helicopter above O is increasing or decreasing at the

instant when t = 3.

(2)

(Total 13 marks)
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          The volume, V m3, of water in a tank at time t seconds is given by

(a)     Find:

(3)

(2)

5

V = t6 – 2t4 + 3t2,     for t ᶑ 0

(i)      ;

(ii)     .

(b)     Find the rate of change of the volume of water in the tank, in m3 s–1, when t = 2.

(2)

(c)     (i)      Verify that V has a stationary value when t = 1.

(2)

(ii)     Determine whether this is a maximum or minimum value.

(2)

(Total 11 marks)
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