Edexcel A level Mathematics Differentiation o

Section 1: The shape of curves
Solutions to Exercise level 2

1. (B y=x"-2x°

o
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At stationary polnts, 4x°—6x> =0
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x*(2x—-3)=0

X=0 or x=%
when x = o, y=o

When x =3, y=(3)" -2(3) =&-F=-%
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So (0, 0) is a point of inflection, and (%,—%) {s a minimum point,

(i) ‘Z =12 —12x =12x(x 1)
dx
0(23
dx*
when x =1, y=1-2=-1

=0 at x =0 (the stationary point of inflection) and at x =1

So (1, -1) is a non-stationary point of inflection
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Edexcel A level Maths Differentiation 1 Exercise solns

2, B y= Xt —16x>+2047 —24x+12

ad
= %Y _ 12x6° — 48X +60x —24
dx
0[:2
= ‘Z=36x2—jéx+éo
Adx

(it) j—g:o = X°—4x+5x-2=0
“ =>x-1)(x*—3x+2)=0
=>(x-1)(x-1)(x-2)=0
= (x-1)*(x-2)=0

so the two points with zevo gradient ave (1, 5) (twice) and (2, 4).

d
(L) Near (1, 5), checking e.9. x =0.9 = d—g ~-0.1
X
d
x=1.1:>—gz—0.1
dx
so (1, 5) is a point of inflection.
d
Near (2, 4), checking e.9. x =1.9 = d—g ~ —0.9F7
X
a
x:2.1:—3z+1.5
ox

<0 (2, 4) is a local minimum,

(iv) The graph crosses the y-axis at (o0, 12),
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Edexcel A level Maths Differentiation 1 Exercise solns

3 O y=x+1)(x-3)°
=(x+1) (x° = 94 + 27 x —27)
= X" = 9+ 2PN —2F X+ X7 = X7 +2F N2
=x*—ex® +18x° — 27

dy

({) Atturning polnts, —= =0
dx

4x°—24 X +26X=0
X*—ex*+ 9x=0
x(x*—ex+ 9)=0
x(x—-3)*=0
X=0 or x=3
when x = 3, Y= o)
The turning polnts are (0, -27#) and (3, 0),

2

@) 2Y o —agxtze

N
dzg ’ ’ ’
when x =0, el =326 >0, s0 (0, -27#) ls a minbmum,
X
Ay
Wwhen x = 3, - =108 —144+36=0
dy
To left of tp: when x = 2, T 32— 96+72>0
X
dy

To vight of t.p: when x = 4, P 256— 96+144 >0
X

so (3, 0) is a point of tnflection,

() Whenwy =0, x =-1orx =3

y
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Edexcel A level Maths Differentiation 1 Exercise solns

, 1
4, (1) y=——-x"+3x
X

d
% -yt —ax+3
ox

At stationary polnts, —x~ —2x+3=0

-1 -2x°+3x* =0

2% -3x*+1=0
BY lnspection x =1 isaroot, so (x—1) ls a factor
(x—1)(2x*-x—-1)=0
(x—1)(2x+1)(x—1)=0
Stationary points are at x =—% and x =1

Wwhen x=-1%, g:_:z_%_%:_%
Whenw x=1, y=1-1+3=3
dZZ
‘Z =2x° -2
dx

2

At x=-1%, ‘Z <0 so0 (—%,—%) is a local maximuwm

0{2
At x=1, ‘g:O

2

dy ) dy
Tothe lefrof x=1, d—<o and to the right of x =1, —= <0
X

so (1, 3) is a polnt of inflection,

5, Sinee this is a cuble curve with a stationary point of inflection, it must be a
transformation of the curve = x°, Stnee the coefficlent of x° is 1, it cannot
involve a streteh, so it must be a translation, The origin has been translated to
(-1, 3) so the¢ equation of the curve is y =(x+1)>+3

_ .= 2
— =X +23X  +23x+1+3=

C O =xX+3x"+3x+4

>

Alternatively you could approach this
problem by differentiating twice and
setting both the first and second

derivatives to zero at x = -1
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