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3.	 f (x) = 2x3 – x2 + Ax + B

	 where A and B are integers.

	 Given that when f (x) is divided by (x + 3) the remainder is 55

	 (a)	 show that

3A – B = –118
(2)

	 Given also that (2x – 5) is a factor of f (x),

	 (b)	 find the value of A and the value of B.
(3)

	 (c)	 Hence find the quotient when f (x) is divided by (x – 7)
(2)
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11.	 (i)	 Prove by counter example that the statement

“If n is a prime number then 3n + 2 is also a prime number.”

		  is false.
(2)

	 (ii)	 Use proof by exhaustion to prove that if m is an integer that is not divisible 
by 3, then

m2 – 1

		  is divisible by 3
(4)
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5.		  f(x) = 3x3 + ax2 – 10x + b

	 where a and b are constants.

	 Given that  (3x – 4)  is a factor of  f(x),

	 (a)	 show that  16a + 9b = 56
(2)

	 Given further that when f(x) is divided by  (x – 2)  the remainder is b,

	 (b)	 find the value of a and the value of b.
(4)

	 (c)	 Hence, using algebra, fully factorise f(x).
(3)
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8.	 (i)	 A student states

“If x and y are irrational numbers, x ≠ y, then xy is also irrational.”

		  Show, by counter example, that this statement is not always true.
(1)

	 (ii)	 Prove, using algebra, that for all odd integers n, the value of the expression

n3 + 3n + 2

		  is always even but never a multiple of 4
(4)
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