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12
.

Il Modelling with differentiation

1
.

A = Gx

dA = 12x

dx

2. V = 20000

+
2

a) v = 20000E"" = 20000

aV = - 40000E
3

dt

b) when t = 10

av = - 40000(10)3
dt

dV = - 40

dt



3.

a) v = (8-)ms

8 -E = 0

-E = - S

- = S

t = 164

I can't be negative
- + = 64 seconds

b) v = 8 - t

qv
=-x

dr =
-

t
dt

c) a = dv

dt

when t= 9

a =
- t(q)

a
=

-

ms



4 V =
-πr

3 - 1

a)dV = Ax3xr

dr
3

dV =Tr

dr

b) When r =A

=

AV
= G4 cm per m

5
.

2
a)+ x- (2x

x
80 = 2y + 2x +2

Y

-

2y =
-80 +2x +2

2y = 80
- 2x -25

2x
y
= 40 - x-

y
= 40 - x(1 +z)



b) A = 2xy + x
= 2x(40 - x(1+))+

= 2x(40 - x-x) +x

= 80x - 2x2 - 2x +x

= 80x - x -2x

= 80x - x (1 + 25)

c) A = 80x - x (1 +2)

A = 80 - 2x() + 25)

A = 0

80 - 2x(1 +2) = 0
80 = 2x(1 +2)

x = 80

2(1 +2)

When = 80

2(1+252)

max .
value

of
A =

80(2,2)(2)
(1 +2)

exact max. value of
A = 1600 (202-1) m

7



6.

a) V = Trh

1024 = Trah

r

=

substitute rFo
into SAF2 + 2rh

2π)024) +

2

= 2018 +

2π)2hh

= 2018 + 64ππ

h

b) SA = 2018 + 64π

h

E
= 2048h + 64th

dS =
- 2018Th + 32πh

ah

=

- 2048 + 32π

n2 T

2018 = 32

42 I



20485 = 32h

64ch = h

642 = h3

9096 = h3

n
= 16

substitute h = 16 into 2018GAI

h

2048π + 64πN6

16

max. value
of surface

area = 3841 cm2

7
.

a)

x

let length be y

Total area = c + x +
xy +

xy
+

xy
= 2x +

3x4

2x +
3x

= 608

= 608
- 2x

30
2

V = x
y

v = c

(608
-

2)



v = 608x - 2x

3x

V = 608x
- 2x

3

b) V = 608x - 2x = 608x - 2x

3 3 3

av = 608 - 2x

dx 3

=

608 - 2x = 0

3

608 = 2x

3

304 = x

3

=

substitute x into volume equation

v = 60s)(04)
-

2()
3



d

max. value
of
V = 1360

.

1 cm2 (1dp)

1) Find daV = - 4x

dx

O so - O so V is a maximum

dx

8.

a) Vcylinder = Trah

Unemisphere
=
r

V = Vcylinder+ Vhemisphere

= Tran+
Eπr

Acylinder = 2TIrh + 2Tir? (excluding base)

Anemisphere =2

A = Acylinder + Anemisphere
= 2πrh + Mr + 2πrz

= Zirh + 3πr2 = 800T

2rh + 3πr"= 800π

2 rh + 3r
=
= 80

2rh = 800 - 3r

n = 800 - 3r

2r



Substitute h into Volume equation

V =

Tr(800
-

3ra)+
2r

V = Tr(800- 3r)
+

2

= 800Tr
-3r + 2πr

2 3

= 2400Tr- 9Tr"+&Tir" = 2400tr-5r

6

6

= Tr (2400 - 5r2)

↳

b) V = πr(2400 - 512) =

240
ST

↳

dV = 2400 - 15Tr3

dr 6

dV = 0

dr

2400
- 15Tr = 0



2400T1
- 15Tr2 = 0

15Tr = 2400T

15r" = 2400

r2 = 160

r = T60 = 4To

Substitute r =To into volume equation

v = π(ato)(2400 - 5(160)
6

max
.
value of V

= 10600 cm2 (3 st)
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