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Differentiation 12J

1 a
X y=1(x) y=1'(x)
x<-9 Positive gradient Above x-axis
x=-9 Maximum Cuts x-axis
-9<x<0 Negative gradient Below x-axis
x=0 Minimum Cuts x-axis
0<x<6 Positive gradient Above x-axis
xX=06 Maximum Cuts x-axis
x>6 Negative gradient Below x-axis
y=1"(x) “
/oo
9. 01\ym, 0) x
b
X y=1f(x) y=1f'(x)
All values of x Positive gradient Above x-axis with
asymptote at y =0
x
c
X y = f(x) y="1fx
x<-7 Negative gradient Below x-axis with
asymptote at x = —7
-T7<x<4 Negative gradient Below x-axis
x=4 Point of inflection Touches x-axis
x>4 Negative gradient Below x-axis
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1 ¢
x=—7 A
(4, 0)
>
0 X
y=f'(x)
d
X y=1(x) y=1'(x)
x<-2 Negative gradient Below x-axis
x=-2 Minimum Cuts x-axis
—2<x<0 Positive gradient Above x-axis
x=0 Maximum Cuts x-axis
x>4 Negative gradient Below x-axis with
asymptote at y =0
YA

X y=1(x) y=1'(x)

x<6 Positive gradient Above x-axis with
asymptote at x = 6

x>0 Positive gradient Above x-axis with
asymptote at x =6
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1f

X y = f(x) y=1"(x)

x<0 Negative gradient Below x-axis with
asymptote at y =0

x>0 Negative gradient Below x-axis with
asymptote at y =0

2 a y=fx)=(x+1D)Ex—-4)>=x-7>+8x+16
Wheny=0,x=—1orx=4
To find stationary points, % =0:

d—y=3x2—14x+8
dx
Bx—2)x—4)=0
x=z orx=4

3

2
When x = E,yZ (£+lj(z—4] _ 200
3 3 3

Whenx=4,y=(4+ 1)(4—4)>=0
So (%, %) and (4, 0) are stationary points.

d2
')2} =6x—-14 Y A
2 500 _
2 e y = f(x)
Whenx=g,d—)2}=6(gj—l4=—10<0 (3 27)
3 dx 3 (0,16)
So (%,%%) is a maximum.
P _
Whenx=4, 5 =6(4) = 14=10>0 (—1,0) R
So (4, 0) is a minimum. 0 (4,0) x

© Pearson Education Ltd 2017. Copying permitted for purchasing institution only. This material is not copyright free. 3



Pure Mathematics Year 1/AS SolutionBank

2 b
X y=f) y =1

x<2 Positive gradient Above x-axis
x=3 Maximum Cuts x-axis

3 <x<4 Negative gradient Below x-axis
x=4 Minimum Cuts x-axis
x>4 Positive gradient Above x-axis

YA
y=1(x)

\

ol N_AA

c fxX)=(x+Dx—4)>=x-Tx*+8x+ 16
f'(x) =3x*— 14x + 8
=(Bx—2)(x—4)

=Y

d f'(x)=3x>—14x+8
Bx—2)(x—4)=0

x=g orx=4
3

Whenx =0, f'(x) =8
The points where the gradient function cuts the axes are (%,0) , (4,0) and (0, 8).
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