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1. Find j(3x2 +4x° —7)dx .

(C))

(Total 4 marks)
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5. (a) Write

Giventhat y=5x—-7+

(b) find % , simplifying the coefficient of each term.

in the form 2x”+3x? where p and ¢ are constants.
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9. The curve C has equation y = f(x), x > 0, and f'(x) =4x— 6Vx+ %
X
Given that the point P(4, 1) lies on C,
(a) find f(x) and simplify your answer.
(6)
(b) Find an equation of the normal to C at the point P(4, 1).
“)
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Figure 2
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In Figure 2 the curve C has equation y = 6x — x? and the line L has equation y = 2x.

(a) Show that the curve C intersects the x-axis at x = 0 and x = 6.

0y
(b) Show that the line L intersects the curve C at the points (0, 0) and (4, 8).

3
The region R, bounded by the curve C and the line L, is shown shaded in Figure 2.
(c) Use calculus to find the area of R.

(6)
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Figure 4 shows an open-topped water tank, in the shape of a cuboid, which is made of
sheet metal. The base of the tank is a rectangle x metres by y metres. The height of the
tank is x metres.

The capacity of the tank is 100 m>.

(a) Show that the area 4 m? of the sheet metal used to make the tank is given by

300

A="—+2x".
X

“4)
(b) Use calculus to find the value of x for which 4 is stationary.

“4)
(c) Prove that this value of x gives a minimum value of 4.

(2)
(d) Calculate the minimum area of sheet metal needed to make the tank.

(2)
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