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2.7 Polynomial Functions

Question Paper

Course DPIBMaths
Section 2.Functions
Topic 2.7 Polynomial Functions
Difficulty Medium
Time allowed: 120
Score: /95
Percentage: /100
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Questionla

1
Below is the graph of a function fx)=ax3+bx2+cx+d, passing through the points P(-3,0),Q(=2,0), R(—, 0) andS

2
(2, 60).
y

y=fx)

P Q\ O R *

a)
Findthevalues of a4, b, cand d.

[2 marks]
Question1b
%)
The functionis translated vertically by the vector\k/ sothatit passes through the point (3,190).
b)
Findthevalue of k.
[4 marks]
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Question 2a

a)
Giventhatthe equation 2x2 + 4x — m =0 has tworeal solutions, find the set of possible values of m.

[2 marks]
Question 2b
b)
Given that the function f{x) = x2 — 5x + 2¢ has repeatedroots, find c.
[2 marks]
Question 2¢
c)
3
Given that the function g(x) =2x2 + 2kx + - k |has norealroots, findthe set of possible values of k.
[4 marks]
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Question 3
Let a function f be defined by f(x) =2x3 +7x2—3x — 18.

(i)
Show that (x + 3) is a factor of f(x).

(if)
Hencefactorise f(x) fully.

(iii)
Write down all the solutions to2x3 + 7x2 —3x— 18=0.

[6 marks]
Question4a
a)
Factorise fully 6x3 + x2 —12x+5.

[4 marks]
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Question 4b

b)
f(x)=ax3+(5a-2)x2+(4a+2)x—-2a
(i)

Given that (x + 3) is a factor of f(x), find a.

(ii)

Hence factorise f(x) fully.

[7 marks]

Question 5a
Considerthe polynomial g(x) =3x5 — 25x4 + 72x3 — 72x2 — 16x + 48.

a)
Show that2is aroot ofg(X) .
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[2 marks]
Question 5b
b)
Giventhat 2is aroot of g(X) with multiplicity 3, factoriseg(x) fully and hence state the othertworoots.
[5 marks]

Question 6
Considerthe function f(x) =4x3 + 6x2 — 7x + 2.

(i)

Find the quotient and remainderwhen 4x3 + 6x2 — 7x + 2 is divided by (x — 2).

(ii)

Hencewrite 4x3 + 6x2 — 7x + 2 inthe form (x —2)(ax? + bx + ¢) + d, where a, b, ¢ and d are constants to be determined.

[5 marks]
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Question7a
The function f(x) =2x3 — 5x2 + ax + b has (2x +3) as a factor, and when f(x) is divided by (x — 2) the remainderis 7.

a)
Show that a and b must satisfy the simultaneous equations:

2a+b=11
3a—2b=-36
[5 marks]
Question7b
b)
Hencefind aand b.
[2 marks]
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Question 8
Giventhat3 +21is one of the roots of the equation x3 —3x2 — 5x + 39 =0, find the other two roots.

[5 marks]
Question 9a
a)
Foreach of the following polynomials, find the sum of theroots and the product of theroots.
(i)
Ax)=9x4+7x3—-3x+2
(if)
gx)=7x5—x4+2x3+x2-5x+ 14
(iii)
h(x)=2x3-5x2-3x
(iv)
j(x)=-3x*+2x2+5x-3
[5 marks]
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Question 9b

b)
Considerthe equation 6x3 — (4a)x2 — (a+2)x=0.

8
Given that the sum of theroots is g ,findthe threeroots of the equation.

[5 marks]

Question10

-7
Forthe function f(x) = ax*+ bx3 —x2—24x—(5b+ 1), the sum of theroots s - andthe product of therootsis —18.

Findthevalues of aand b.

[4 marks]
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QuestionTla
The function f{x) = (x —3)(x2 +3x —4)(ax2 + bx + ¢) has three real and two complex roots.

a)
Find the threerealroots.

[2 marks]
Question11b
3
Itis given for f(x) that the sum of the roots is —5 andthe product of therootsis —60.
b)
Findthe two complexroots, giving youranswers in exact form.
[5 marks]
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Question1lc

c)
Giventhat f(2) = — 144, findthe values of a, b and c.

[4 marks]

Question12a

aand f are non-real roots of the equation x2 + 3kx + 2k + 1 =0, where k > 0 is a constant.

a)
Find @+ fand af}, in terms of k.

[2 marks]

Question12b

b)
Giventhata? + 2 =3,showthat (a+ )2 =4k +5.

[2 marks]
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Question 12¢
C)
Hencefindthevalueof k.

[3marks]

Question13a
Considerthe function f{x) = kx3 + 3x2 + 1 1x + 3k, where kis a constant.

Itis giventhat (2x — 1) is a factor of f(x).

(a)
Findthevalue of k.

[2 marks]

Question13b

(b)
Fully factorise f(x)

[3marks]
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Question13c

(c)
Hence sketch the graph of y = f(X) .Clearly label the coordinates of any points where the graph intersects the coordinate

axes.

[3marks]
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