Edexcel AS Mathematics Differentiation o

Section 2: Maximum and minimum points

Solutions to Exercise level 2

1, f()=x"+x"—x+3
f()=3x*+2x-1
when f(x) is an increasing function, £'(x) >0
=3x°+2x-1>0 ()
=>Ex-1)(x+1)>0

> X>Zorx<-1

So f(x) is tnereasing for x <—1 and x> <. -N__JVi

2 f(X)=xX"-6xX"+ 9x+5
f'(x)=3x" —12x+ 9
when £(x) is a decreasing function, £'(x) <o
= 3x" 12X+ 9<0 00
=X —4x+3<0
= x-1)(x=-3)>0

SD1< x<3 \

So f(x) is decreasing for 1 < x <3, 1In__" 3
=2, ol
gradient graph
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Edexcel AS Maths Differentiation 2 Exercise solutions

4. ©) y=2x+x"—4x°
ay

=2+2x—12x%
odx

] . dy
At turning points, —= =0
dx

242x-12x* =0
1+x—-6x*=0
6xX*—x—1=0
Bx+1)(2x—-1)=

1

X=—3% O X=73

when x=-2%, y= 2(-2)+(-2) —4(-2)y=-2+ T
when x=%, y=2(2)+(&) -4(2) =1+1-%=2
The turning polnts are (—3, ) and (%,2
X X< -2 | x=-3 | —3<x<3 x=1 x> 1
dy -Ve 0 +ve o -Ve

olx \ L /

( 1, —%) ls a minlmum point,
(

1,2) is a maximum point.

(i) y=2x+x"—4x>
= x(2+ X —4x7)
=—x(4x* - x-2)
The curve cuts the x-axis at x = 0 and at the polnts satisfying
4x*—x-2=0,
For this quadratic equation, a=4,b=-1,6=-2
1+t f1—4x4x—2 1+.z3

Ustng the quadratic formula, x = 2 2
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5, g:x3+px2+q

olg R
= =3 +2px
Ax P

po By

At turnlng potnts, —= =0
ox
2X*+2px =0
x(zx+2p)=0

2P

X=0 0oy X =———
2

Since there is a minimum polnt at x = 4, —% =4 = p=-06
The curve is therefore ¢y = x° —ex* +4.
The polnt (4, -11) lies on the curve, so 11 =4" —6x4° +4
11 =64- 96+4g
qg=21
The equation of the curve is y = x° —ex* +21,
The other turning polnt is at x = 0, so the maximum point is (o0, 21).

6. () y=x>+ax®+bx+c
The graph passes through the point (1, 1)
so1=1+a+b+c

a+bv+c=0
d
@) 29 i yomc+b
olx

Turning points are when 3x* +2ax+b6 =0

There is a turning polnt when x = -1, so 3(—1)* +2ax-1+b=0
3-2a+0=0
2a-b=3

There is a turning point whew x = 3, so 3X3* +24x3+b6=0
F+ea+b=0

ea+b=-27
i) a+b+c=0 (1)
20-b=3 (=)
6a+b=-27 (=)
Adding (2) and (3): Qa=-24 —=a=-3
Substituting tnto (2) gives: b=20-3=-6-3=—9
Substituting into (1) gives: c=—a—-b= 9+3=12

a=-3b0=-9,c=12
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