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General Instructions

¢ Reading time — 5 minutes

e Working time — 50 minutes

o Write using black or blue pen

¢ Board-approved calculators may be used

e Marks may be deducted for careless or
badly arranged work

o Attempt all questions

Total marks —

This paper consists of TWO sections.

Section 1 — Multiple Choice
4 Marks: Answer by shading the
appropriate circle in your answer booklet

Section 2 — Extended Response

33 marks

Attempt all questions

Answer each question on the appropriate
page of your answer booklet. Show all
necessary working.



Section 1 — Multiple choice (4 marks)
Attempt all questions.

Marks
1 If two polynomials have degrees m and n respectively, and m<n, what is the maximum
number of points of intersection of their graphs? 1
(A) m (B) n (C) m+n (D) n-m
2 The polynomial P(x) = 2x3 —9x2 + 13x + k is divisible by x — 2, and k is a constant. 1
P(x) is also divisible by:
(A) 2x — 1 (B)x+1 (C)x—1 (D) x + 2
3 If one root of the equation x> — 5x% + 5x — 1 = 0 is 2 — /3, then the sum of the other 1
two roots is:
(A) —7 ++/3 (B) —1++3 (C)3++3 (D) -3 ++/3
4  Part of the graph y = P(x), where P(x) is a polynomial of degree four is shown below. 1
X >
14 16 18 2 22 24
Which of the following could be the polynomial P (x)?
(A) P(x) = x(x —2)° (B) P(x) = (x —2)*(x + 3)
€ Px)=2-x)°B-x) (D) P(x) = (x = D)(x — 2)°
End of Section 1
Section 2 — Extended Response
Attempt all questions on the appropriate page of your answer booklet.
Show all necessary working.
5  When the polynomial P(x) = x3 + ax? — 4x + 1 (where a is a constant) is divided by 2

x — 1, the remainder is 2.
What is the remainder with P(x) is divided by 2x — 1?



6  Prove by Mathematical Induction that 32"** — 227 is divisible by 5 for all positive
integers n

7 The graph below shows all the important features of a polynomial. Find an equation for
this polynomial.
1y

8  a, B andy are the roots of 2x3 — 6x2 + x — 9 =0. Evaluate:
() a+B+y
(i) af + By +ya
(i) al4+pt+yl
(iv) a®+pB%+y?

9  Given P(x) = 2x3 + 7x? — 46x + 21:
(i) Show that x — 3 is a factor of P(x)
(i)  Fully factorise P(x)
(iii)  Hence or otherwise, solve: 2x3 + 7x? —46x +21 >0
(iv)  Solve the inequality:
2x3+7x2-46x+21
X

>0

10 Prove by Mathematical Induction that
1 1 1 1 n(n+ 3)

1237234732577 nn+Dm+2) 4n+ Dn+2)

for all positive integers n.

11  For P(x) = x3 + ax? + 2ax + b , where a and b are constants, the roots are x = 2,—3,7.

Find the value of a, b and y.

12 1fP(x)=x*—6x3+x?2—4x—4andA(x) =x% +x + 1:
Q) Find the quotient and remainder when P(x) is divided by A(x)
(i) Hence find two possible polynomials L(x) such that x? + x + 1 is a factor of
P(x) + L(x)

End of Task
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