Edexcel A level Mathematics Differentiation o

Section 1: The shape of curves

Solutions to Exercise level 3
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=44x° +30x* +2cx+d

=12ax° + 6bx +2¢

=0, 12ax* +ebx+2c =0

eax® +3bx+c=0
This equation has no veal voots if 96® —4xeaxe <0

= 3b6* <gac
so if 307 <gac there ave no points of inflection,

if 36® =gac, the equation 6ax™ +3bx +c =0 has a vepeated root, and
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ol
therefore the sign of 3 ‘g does wot change. So in this case the polnt at
X

d:l
which i ‘Z =0 is not a polnt of tnflection,
X

So if 36™ <gac there are no points of inflection,

3, There are polnts of inflection at x =1 and x = -2, so the second derivative is
zero at these polnts, The second derivative of a quartic is a quadiatic, so
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Integrating: d—:ﬂ(éx +ix* —2x+¢)
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The first derivative is zevo at x =1
so at+i-2+4¢c)=0
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Integrating: Y=alEx" +2° - X +Zx+k)

Curve passes through (1, 37):  a(Z+i—-1+Z+k)=37
ak+za=37 (1)

Curve passes through (-2, -125): a(i-2-4-Z+k)=—125

:
ak-24=-125 (2)
W -Q@ =>Za=162
= a=24
ak+Ea=37=24k+10=37 > hk=2Z=2

The equation of the curve is gy = 24(Ex* +2x° —x* + Z x + 2)

=2x* +4x° —24 4% + 22X+ 27
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