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2.7 Polynomial Functions

Question Paper

Course DPIBMaths
Section 2.Functions
Topic 2.7 Polynomial Functions
Difficulty Very Hard
Time allowed: 100
Score: /76
Percentage: /100
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Questionla

Consider the function f{x) =2x6 — 5x5 + px* + gx3 — 2x2 + 20x — 8, where p and g are constants. Itis given that
(x2—x-2)isafactorof f(x).

(a)
Showthat p=8 andfindthevalueofq.

[5 marks]
Question1b
(b)
Giventhat —2iis aroot of £, find all of the roots of the equation f(x) =0. .

[6 marks]
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Question 2a

Considerthe function
n
flx)=2 ax"
r=0 r
where arE R forr=0,1, ..., n.

3
Thegraphofy = f(X) shown below, passes through A(O, 18). Theroots of f(x) are 5, —1,iand —i.

(a)

Explainwhy n mustbe even.

[2 marks]
Question 2b
(b)
Giventhat nis as smallas possible, find an equation for f(x)

[4 marks]
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Question 3a
A polynomial function f'is defined by f(x) = k(m - X)3(n - X) 2 where k, m and n are positive constants with n > m.

(a)

Sketch the graph of y = f(X) Labelthe coordinates where the graph crosses the coordinate axes.

[4 marks]
Question 3b
(b)
Determine the maximum number of distinct real solutions to the equation f(x) = p,where pisarealconstant.
[1mark]

Question 3¢
Considerthe function g(X) = flax+ b), where aand b are positive constants. The points (0,0) and(1,0) lieon the graph
y=g(x).

(c)
Find aand b interms of mandn.

[3marks]
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Question 4
Considerthe function g defined by g(x) = ax3 + 4bx2 + (4a—3)x —3b, where a, b € R are constants.

Given that (X - 3) isa factorofg(x), andthatthe sum of theroots of the equation g(x) =0is5,

(i)

findthevalues of aand b, and
(ii)

hencefactorise g(X) fully.

[7 marks]
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Question 5
Considerthe function f definedby f(x) =(2x3 +9x2 +4x — 15)(mx2 + nx +p), where m, n and p arereal constants.

25

41
Itis given that the sum of the roots of the equation f(x) =0is — 3 andthat the product of theroots is 5

Find a set of values for m, n and p that satisfies the above conditions, suchthatm, n, p €7..

[7 marks]
Question 6a
The equation x2 + (k— 1)x — 2k =0, k € R has non-realroots @ and fwhere o3 + 3 =5.
(a)
Findthevalue of k.
[7 marks]
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Question 6b
The equation x2 + px + ¢ =0 hasroots ¢ and 3.

(b)
Findthevalues of pandgq.

[2 marks]

Question7a
Consider the polynomial function defined by

5
fx)= 2 ax’,
r=0 r
Where the a are real constants. The function has the property that l‘(—X) =- f(x) forallvalues of x.

(a)

Show that a,=a,=a, =0.

[2 marks]
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Question7b

(a)
Giventhat —2 + 3iis aroot of the equation f(x) =0,

(i)
showthat2 = 3iis alsoarootof f{x) =0, and
(ii)

hence findthevalues of a, and agin terms of a.

[6 marks]

Question 8a
Consider the polynomial function f(x) = x4 + ax3 + bx2 + cx + d, where a, b, ¢,d € R.Twodistinctroots of f{x) =0 are
given by k + k2i and k2 + ki, where k is a real constant. The remainderwhen f(x) is divided by x is 8100.

(a)
0]

Find the two possible values of k.

(ii)

Hence find real values forand such that (x2 +px+ q) is guaranteedto be a factorof KX)

[7 marks]
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Question 8b

(b)
Giventhata= — 12 ,findthevaluesof bandc.

[4 marks]
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Question9a
The polynomial function f'is defined by

fix)=2ax3+(4+2a—-a2)x2—(6+2a+ a%)x+3a

where a# () is areal constant.
a
Thegraphof y = f(x) onlyintersects the x-axis at the point (3, O).

(a)

By considering the sum of the roots, use proof by contradiction to show that f(x) =0 has two non-real roots.

[4 marks]
Question 9b
(b)
Find the set of possible values of a.

[5 marks]
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