it
xxxxxynxz?xxxv?xxﬁxxxx&xxxxxxxxxxxxx’xxxxxxxxxxxxxxx&xxkx»x%mxxxxxxxxxxxuxxxxzxx1xxx

SRS

SRR

U

P

Eh
SR

G

forae
R

S

#
4

ERERE

S
BRia s R R

BEErees
B

Sy

RGN

i

=

e
SRR

R
FHh 5 o §\:¥x¥§y§§§§§§§§v SR
S e

kk&

R R
e e R s
R AR

7 3

i

2

FH

£t
4
%
&
2
4
it
it
5

10
2

JE M. TUITION

PR
L

TR TIT
i i

e

Student Name :

5
s
it
%
i
i
i
i
i
¥
fi
&
&
&
i
&

i
%
H
3
i
i
i
i
i
%
i
3
i
&
i

e sooaon

i
o
3

%

bl
b

St

Review Topic : Exponential Growth & Decay

.

s

(HSC Course - Paper 1)

Year 12 - 2 Unit
1996

i
5

:

i

STt

e o S B S, ErSTTnT REREE
b e s e s e s e sl e e e e e e s e e RO S SaL Sl o S B S ST B s R B s
e e e

SRR




YEAR 12 - 2 UNIT REVISION - EXPONENTIAL GROWTH & DECAY PAGE 1

1. Solve for x (giving answers correct to 3 decimal places):
(a) e*=1-02 (b) 3e*=2 (c) 4e~2x=7




YEAR 12 - 2 UNIT REVISION - EXPONENTIAL GROWTH & DECAY PAGE 2

2. If T=405e-%2%¢, find:
(a) T when ¢ = 12 (Give answer correct to the nearest whole number.)’:

(b)¢ when T = 260 (Give answer correct to two decimal places.)




YEAR 12 - 2 UNIT REVISION - EXPONENTIAL GROWTH & DECAY PAGE 3

3. If M =4500e%2¢, find:
(a)M whent= 7.5 (Give answer correct to the nearest whole number.j

(b)¢ when M = 9000 (Give answer correct to one decimal place.) .




YEAR 12 - 2 UNIT REVISION - EXPONENTIAL GROWTH & DECAY PAGE 4

4. The population of a town can be estimated by using the formula
P = Poe**, where tis the time in years, and Po and k are constants.
If the population of a town at the beginning of 1960 was 2300, and at
the beginning of 1974 it was 3050,

(a) find the annual growth rate (i.e. find the value of k), correct to
three significant figures;

(b)in what year will the population of the town be double that of
19607




YEAR 12 - 2 UNIT REVISION - EXPONENTIAL GROWTH & DECAY PAGE 5

5. Suppose that the number of bacteria in a colony was 1-15x 105
four hours ago and that it increases continuously at the rate
proportional to the existing number of bacteria in the colony. !
If the present number of bacteria in the colony is 2:75x 105, |
what will the number of bacteria be after a further five hours? |




YEAR 12 - 2 UNIT REVISION

- GROWTH & DECAY - SOLUTIONS

PAGE 6

1. (a)e*=1-02
- x=In(1-02)
l[e*=a= x=Ina]
o x = 0-020.

(b) 3e*=2
(Divide both sides by 3)

e’=2

[e =a=x=Ina)

xéln(%) .

LA walo-aos.

(c) 4e72%=7
(Dmde both sides by 4)

i

[F=a=z=ing]

2. (a) T=405¢-02¢ |
Whent—12 J I
‘T=405e702x12
CALTeSLT
(b)T 405e-°2t‘ !
WhenT 260, |
'260=405e-02¢ |

2607 “

405
-0-2¢= ln( 26")

~o0-2¢

405

In 260
405

T2
t=0-22.

1
3. (a) M =4500e02¢ - }
- Whent =175, !
M = 45000-2%75
M =20 168.

(b) When M = 9000,
9000 = 4500 ¢%-2¢
9000 _ _o.2¢
4500
9= 02t
0-2t=In2
= In2

0-2
t=3-5.

4. (a)When ¢ =0, (beginning
1960), P = 2300,
P=Poe*.
When ¢ =0, P = 2300,

2300 = Poe**0

2300 = Poe®

.. Po=2300 -
P =2300e%.
When t = 14, (beginning
1974), P = 3050,
. 3050 =2300ekx1
3050 _ ui

2300
3050
14k=1n( S

1n[ 3950
2300

T 14

- k = 0-0202.

- Therefore, the annual
growth rate, &, is 0-0202.

(b) Po = 2300, k = 0-0202
. P =2300e%0202¢,
The question is asking us to

find ¢ when P = 2x 2300
= 4600.

When P = 4600,
4600 = 2300 ¢ 0'0202¢

4600 _ o oonae

2300
9 = ¢0-0202¢

0-0202¢t=In2
In2
k= 0-0202
=34-3.
[Note In the year 1960, ¢ = 0

Therefore, the year in which
the population will double
that of 1960 is 1994.

1960 + 34-3 years
is the year 1994.

5. (a) The number of bacteria i
increases continuously at |
the rate proportional to the
existing number of bacteria

=> Exponential Growth,
. dN !
ie. —-= kN o
where N is the number of
bacteria present and kis a
constant.
Therefore, we can use the
formula N = No e*t where
No is the initial number of
bacteria present.
Whent=0, N=1-15x105
= No=1-15x105

Remember No is the value

of N when ¢ = 0.
& N=1- 15><105 kt,
Whent 4
N =2-75x105
2-75%x105=1-5x105**4
o 2-75%x105
1-15x% 105
2-75
4k = ln(1 15)
275
. ln(r—ls
T4

=0-218 (3 sig. figs.)
o N =1-15x 105 0218
The question is asking us to

find N, when ¢ = further 5 hoursj
=(4+5) hours /

=9 hours.
Whent=9,
N_—_ 1'15)( 105 e0~218x9
. =8-18x105 |
~ After a further 5 hours /

there will be 8-18x10%

bacteria present. |




