Edexcel AS Mathematics Polynomials o

Section 1: Polynomial functions and graphs

Solutions to Exercise level 3 (Extension)
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69, Y= (x+3)k+1)k—2) k= 3)— 5) or many others with 5 or
fewer points where it crosses the x-axis, and 4 local maxima/minima,

(i) Putting —xfor xin gy =25 x° =2 x° + x
gives y =55 (-7 —2(=x)° +(-x)
= (& A" -4+ x)
so the graph has half-turn sywmnetry about O (called an odd graph).

rr2 5 2 _
U) Zx°-tx°+x=0
= L x(x* —20x* +120) =0
and for the quadratic expression tn x2, discriminant = 20° —4 x 1 x120

=80
so there are no other bntercepts other than x = 0.

(tv) There is a maximum near (1.5, 1) and a minlmuwm near (3 ,0,53), so from
part (it) there is a minimum near (-1.5, -1) and a maximum near

("3/ “0,53) »
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(Vi)
X 0 /4 /2 3r/4 T
y =sinx 0 0.707 1 0.707 0
y =f(x) 0 0.707 1.005 0.781 0.524

AN

T T
The polynomial could be a useful approximation for — < x < —,
2

point A gives 2=4a+20

polnt B gives

2= 94+30

=

N

, 1, 5
SO Jane’s graph s Y =—— X" +—x
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(i) sawmira’s graph
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(iit) Mary's new polynomialis y=—2°+EZx* —3x+3

20f4

integralmaths.org

18/07/16 © MEI



Edexcel AS Maths Polynomials 1 Exercise solutions

Sinee Jane’s and Samira’s graphs both pass through A, B and C, Mary’s
cubic polynominl has voots at x = 2, 3, and &,
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(L) The estimates are:
date 1600 1500
quadiatic 1.375m A4FE v
cuwbie 0.5 m -0,5 m
Both models give absurd estimates for 15001 And greatly different for

1600,

(ith) rfg=a(b+2‘),
thewx=o,g=1:>1=a(b+1)
anol x=1,g=1.5:1,5:a((o+2)

Dividing: z =
+1

=1.5

1
=>b=1,a=—
2

S0 Y = %(1 +27%) (and the other points fit cxactLH)

(iv) The predictions for year 2100 are:
quadratic polynomial gives 7125 million
cubic polynomial gives .0 million
exponential function gives .5 million
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For completeness, the caleulations for all three wmodels are below:

date 1500 100 1700 1R800 1900 2000 2100
X -2 -1 ] 1 2 3 4
Y ?? ?? 1,0 1.5 2,5 4.5 ??

quadratic | 2475 1,375 1,025 | 1,425 | 2545 | 44F5 | F125

eubic -0.5 0.5 1,0 1,5 2.5 4.5 .0

exponential | 0.625 075 1,0 1.5 2,5 4.5 85
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