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9 Stationary points

I
.

a) f(x) = (x-4)(x- 8)

when
y

= 0

x = 4 or x = S

When x = 0

f(x) = 32

Sketchgraph
:

v

Y

32-

y
= f(x)

O 's S

b) The curve
y

= f(x) changes from being a decreasing function

to an increasing function between 24 and 28
, so

the curve has a local minimum in this interval

c) f(x) = (x-4)(x- 8)
= x2 - (2x+ 32

f(x) = 2x - 12

d) f(x) = 0

2x- 12 = 0

2x = 12

x = 6



e) substitute x = 6 into f(x)

↳ 6 -

12(6)+32 = - 4

Coordinate of Stationary point = (6, -4)

2.

a)
y

= x- 6x + 8

Differentiate
:

Ay
= 2x

whendy
= 0 :=

2x = 6

x = 3

Substitute( = 3 into
y

: 3 - 6(3) + 8 =

coordinate of minimum point = (3-1)

b)
y

= x
-

3x - 1

Differentiate
:

= 3

Whendy
= 0 : 2x-3

2x = 3

x = 3

2

Substitutec
= into y

: (3) -

3(3)-11
=

-

CoordinateofMinimum point
=

( , -3)



cy
= 3x2 + 2x + 1

Differentiate
:dy

=G

Whendy
= 0 : Gx=

6x = - 2

x
=

-

I

-

Substitutec =

-
into
y

: 3( + 2 (5) + 1
=

Coordinate
of minimum point

= [5 13)
3.

a)
y

= 8 - 16x -x

Differentiate
:n

=16-

When

Ay
= 0 : -16-2x=

- 2x = 16

-

x = S

x
=

- S

Substitute(= -8 into
y

= 8-16(8) - (8) = 72

Coordinate
of maximum point = (-8 , 72)



b)
y

= 12x
-4x

Differentiate
:
12-S

When

Ay
= 0 : 12-8 =

- 8x
=

- 12

8x = 12

x = 3

2

Substitute x

=
into

y
: 12(z) - 4(2) = 9

Coordinate
of maximum point =

(3 , 9)

c)
y

= 18 - 30x - 7x

Differentiate
:y

30-

Wheny
= 0 :-30-10

- 14x = 30

14x = - 30

x
=

- 15

T

Substitute x =-

I
into

y
:

18-307)[=

Coordinate
of maximum point =

-
, 3)



A
.

a) y
= -xx +6x+ 24x+ 3

qu
= -12x+ 12x2

Whendy
= 0 :-12+ 12 + 24 = 0

x = 2 or -

Subs2 into y
: Subsc I into

y
:

3
- 4(2) + G(2)+ 24(2)+ 3 - x( -13 + 6( 1)2 + 24(- 1)+ 3

= 43 =

- 1)

Stationary points = (2 ,
43) and (-1, 11)

b)dy
=
-12+2 + 2

dy = - 24x + 12

dx

c) Stationary points = (2 ,
43) and (-1, 11)

When x = 2

=

- 24(2)+=3

so (2
,43) is a local maximum

When x =-

=

-24()+2 =3

So (1
, -11) is a local minimum



5. q(x)= -x- Gx - 12x - 6

a)q(x) = -3x - 12x - 12

When q'(x)= 0 : - 3x - 12x - 12 = 0

x
=

- 2

Subc= -2 into
y

= q(x) : -(2(3 - 6(23- 12)2) - 6 = 2

Stationary point
= (2

,
2)

b)q(x) =
- 6x - 12

when x = -2 : q(x) = - G(-2) - 12

= O

gradient of curve at = 2 . I and s 1 . 9 are both negative so

(2 , 2) is a point of inflection

c)q(x) = -x- Gx - 12x - 6

negative graph

point of inflection at (2
,
2)

Crosses >-axis at x = - 0
. 74

(2)
-Y

y
= q(x)

%..



6. f(x) =2x -

(x
- x +2

f(x) = Gx- x
- 1

when f'(x) = 0 : Gx*-x - 1 = 0

x =

torx
=

-

Subx =

E
into Y

= f(x) subC =

-
into

y
= f(x)

2(-z(z) -

(
+2 =⑬2( (5)-(j) + 2 = 119

54

Stationary points =

( ,) and(
7

. g(x)
=

+5

a)g(x) = 54x +
xx

g'(x) = - 54x2 +2x

when g'(x) = 0 : - 54x2 +2x = 0

- 54 t 2
=O

x ⑮
2 = 54

E x

2 = 545

let n
=J

,
then u= x

2u = 54

zu3 = 54

v3 = 27

u = 3

thus
,

J = 3 and x = 9



substitute3 = 9 into
y

= g(x) :

g(9)
=

+

=

18

Coordinates of stationary point
= (9 , 18)

b) g'(x) = - 54x2 +2x

g"(x)
= 108x

-3
-x

c) Subsc= 9 into g"(ac) :

g"(x)
= 108(9)

- 3
- (9) z

=

10 so (9 , 18) is a local minimum

T

8. f(x) =

- 2x3 + 4x2 + 8x - 10

f(x) =

-Gx+ 8x + 8

when f'(x) = 0 : -Gx"+ 8x + 8 = 0

x = 2 or x =

- 2

Subx= 2 into
y

=f(x) Subs=

-into y
=f(x)

- 2(2)3 + 4(2)2 + 8(2)- 10 - 2(z) + 4(z)2 + 87)
- 10

= 6

= - 358

27



Stationary points = (2 , 6) and

(2 , -350)

f"(x) = - 12x + S

whenx=

-z
: - 12 (z)

+ 8 = 16) 0

when c = 2 : f"(x) = - 12(2)+ 8 =160

so (2 , 6) is a local maximum

9.n(x) = x3 - 3x2 + 3x + 4

a) h'(x) = 3x - Gx + 3

when h'(x) = 0 : 3x - Gx + 3 = 0

x = 1

Subc= 1 into
y

= h(x) : 13 - 3(1)+ 3(1)+ x = 5

Stationary point = (1 , 5)

h"(x) = Gx - 6

When x = 1 : h"(x) = G (1) - 6

= O

gradient of curve at c = 0.9 and C = 1
.

I are both positive

so (1
, 5) is a point of inflection



b) n(x) = x3 - 3x2 + 3x + 4

positive graph
point of inflection at D , 5)

crosses x-axis at 0 . 71

14

-D ,
5)

2 x- 0 .

71' O

S
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