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1   The cubic polynomial x a3 2x+ + bx 6−  is denoted by f(x) . 

(i) The remainder when f(x)  is divided by x −( 2  ) is equal to the remainder when f(x)  is divided by
x +( 2) .  Show that b = −4 . [3]

[2]

[3] 

(ii) Given also that x −( 1  ) is a factor of f(x) , find the value of a.

(iii) With these values of a and b, express f(x)  as a product of a linear factor and a quadratic factor.

(iv) Hence determine the number of real roots of the equation f(x) = 0 , explaining your reasoning. [3]

2	 The positive constant a is such that 
xa

a

2

2x3 - 5x22
+= 4 dx = 0.

(i) Show that 3a3 − 5a2 + 2 = 0. [6]

(ii) Show that a = 1 is a root of 3a3 − 5a2 + 2 = 0, and hence find the other possible value of a, giving your
answer in simplified surd form. [6]

3    The cubic polynomial f(x) is defined by f(x) = 2x3 + 3x2 − 17x + 6. 

[2]

[4]

(i) Find the remainder when f(x) is divided by (x − 3).

(ii) Given that f(2) = 0, express f(x) as the product of a linear factor and a quadratic factor.

(iii) Determine the number of real roots of the equation f(x) = 0, giving a reason for your answer. [2]
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The diagram shows the curve y = f(x), where f(x) = −4x3 + 9x2 + 10x − 3.

[2]

[3]

(i) Verify that the curve crosses the x-axis at (3, 0) and hence state a factor of f(x).
(ii) Express f(x) as the product of a linear factor and a quadratic factor.

(iii) Hence find the other two points of intersection of the curve with the x-axis. [2]

(iv) The region enclosed by the curve and the x-axis is shaded in the diagram. Use integration to find

the total area of this region. [5]
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