1)

2)

3)

SIHTTONARY PUINTS

Find the coordinates of the stationary point on the curve
y=x*+4x+1
By sketching the graph, determine whether it is a maximum or minimum.

dy _
dx—2x+4
2x+4=0
2x = —4
x=-2

y=(=2*+4(-2)+1=-3

(-2,-3)
Minimum
Find the coordinates of the stationary point on the curve

y=-3x?+6x-2
By sketching the graph, determine whether it is a maximum or minimum.

dy
—=—-6x+6
dx X +

—6x+6=0
—6x = —6
x=1

y=-3(12+6(1)-2=1

(11)

Maximum

Find the coordinates of the stationary point on the curve
y=2x?—-8x+3
By sketching the graph, determine whether it is a maximum or minimum.

dy

— =4x -8
dx x
4x—8=0
x=2

y=2(2)2-8(2)+3=-5

(Z, _5)

Minimum
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4) Find the coordinates of the stationary point on the curve
y=3x>+12x+7
By sketching the graph, determine whether it is a maximum or minimum.

L — 6x +12
dx
6x+12=0
x=-=2

y=3(-2)2+12(-2) +7 = -5

(_2' _5)

Minimum

5) Find the coordinates of the stationary point on the curve with equation

dx? 42
= X —_
Y x
y=4x?+x71
%sz—x‘ZZO
1

8X:;
8x3=1
x3=1

8

1
x ==

2

6) Find the coordinates of the stationary points on the curve
y =x3—3x%—-9x
dy
— =3x%—6x—9
dx X X
3x2—6x—9=0
x2—2x—-3=0

x—3)(x+1)=0
x=3 or x=-1

y(3) =27 —27—27 = =27
y(-1)=-1-3+49=5

Stationary Points:
(3,-27) and (-1,5)
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7) Find the coordinates of the stationary points on the curve
y=2x3+x%—4x

Y~ 6x2+2x—4

dx

6x2+2x—4=0

3x2+x—2=0

Bx—-2)x+1)=0
2

x== or x=-1
3

y=2(2)'+ ( -4() -
y=2(-1)3+(-1)?-4(-1)=3
Stationary Points:

(E —ﬂ) and (-1,3)

3’ 27

8) A rectangle has side lengths x and 10 — x.
Work out the value of x that maximises the area.
A=x(10 —x) = 10x — x?

dA
E—lO—Zx
10—-2x=0
x=5

9) The surface area of a cuboid is
A=4x(10—x)
Find the value of x that maximises the surface area.
A =4x(10 — x) = 40x — 4x?

2 =40 - 8x
40— 8x =0
40 = 8x
x=25

10) The area of a rectangle is given by
A=(x+1)(B—x)
Work out the maximum area of the rectangle.
A=—x?>+7x+8

dA— 2x +7
dx X
—2x+7=0
x = 3.5

A=—352+7(3.5)+8 = 20.25
Maximum Area: 20.25 units?
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11) The volume of a box is given by
V =x(6—x)?
Work out the value of x that maximises the volume.
Then, work out the maximum volume.
V =x(36—12x + x?) = 36x — 12x% + x3
d

WV _ 36 — 24x + 3x2
dx

3x2 —24x+36=0
x2—-8x+12=0

x—6)(x—2)=0

x=2 or X/4

x=2
Maximum volume = 2(6 — 2)? = 32 units?

12) The area of a rectangle is given by
A=0GBx—-2)(8—-x)
Find the maximum area.
A= —-3x%2+26x—16

24— _6x + 26
dx
—6x +26 =0

13
T3

4=(3(3)-2)(8-3) =%
Maximum Area: % units?

13) A curve has equation y = x2 + ax + 5.
The stationary point of the curve lies on the line y = 1.
Find the value of a.
dy

a=2x+a

Stationary point:
2x+a=0

———+4+5=1
4

2
- 45=

4
_e_

4
a® =16
a=+14
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