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1.  f (x) = 2x3 + 5x2 + 2x + 15

(a) Use the factor theorem to show that (x + 3) is a factor of f (x).
(2)

(b) Find the constants a, b and c such that

f(x) = (x + 3)(ax2 + bx + c)
(2)

(c) Hence show that  f (x) = 0  has only one real root.
(2)

(d) Write down the real root of the equation  f (x – 5) = 0
(1)
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2. f (x) = ax3 + 10x2 − 3ax − 4

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

You must make your method clear.
(3)
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3. f (x) = (x − 4)(x2 − 3x + k) − 42  where k is a constant

Given that  (x + 2)  is a factor of  f (x) ,  find the value of k.
(3)
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Figure 4

Figure 4 shows a sketch of part of the curve C1 with equation

y = 2x3 + 10  x > 0

and part of the curve C2 with equation

y = 42x − 15x2 − 7  x > 0

(a) Verify that the curves intersect at  x = 
1
2

(2)

The curves intersect again at the point P

(b) Using algebra and showing all stages of working, find the exact x coordinate of P
(5)
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5. (i)  In an arithmetic series, the first term is a and the common difference is d.

Show that 

Sn = 
n
2

 [2a + (n − 1)d]
(3)

(ii) James saves money over a number of weeks to buy a printer that costs £64

He saves £10 in week 1, £9.20 in week 2, £8.40 in week 3 and so on, so that the
weekly amounts he saves form an arithmetic sequence.

Given that James takes n weeks to save exactly £64

(a) show that

n2 − 26n + 160 = 0
(2)

(b) Solve the equation

n2 − 26n + 160 = 0
(1)

(c) Hence state the number of weeks James takes to save enough money to buy the
printer, giving a brief reason for your answer.

(1)
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6. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

f(x) = 4x3 + 5x2 – 10x + 4a x ∈ 

 where a is a positive constant.

Given  (x – a)  is a factor of  f(x),

(a) show that

a(4a2 + 5a – 6) = 0
(2)

(b) Hence

(i) find the value of a

(ii) use algebra to find the exact solutions of the equation

f(x) = 3
(4)
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