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The  ainotint  to yshicli  an investinent  will  grow  under  compc'iund  interest  can be

l'ound  using  tl'ie foi'-inula  ,-l Consider  an investinent  of  $10  000  al

an intei'esl  rate of 8.c'c I:i.a.

1. If  intei'est  is coinpounded  annually,  the ainount  to which  tlie investinent  will

gi'ow  can be given  by the function  A = 10 000(  1.08  )", wliere  n is tlie miinber  ol'

)iears.  Grapli  tliis  function  using  graphing  software  or a calculator.

2. If  interest  is compounded  six-monthly,  tlie function  becomes

,4 =  10 000(1.04)2". On the saine  set of  axes grapli  this function.

3. 'vVrite  a function  tliat  will  show  tlie amount  to wl'iicli  the iiwestment  will  groys.

if  interest  is coinpoui'ided  quarterly  and  graph  this  function  on tlie  san'ie set of'

aXeS.

4.  Use tlie  graplis  drawi'i  to describe  the overall  effect  of  shortening  tlie

coinpoundiiig  period.

'Jra ;,a: ;j7 jj;!, a:l't.' :ol ({:::) (X"j S

Fl'Ol'll our work  on ineasurement  we know  tl'iat tlie ai'ea of a circle  is given  by t)ie

forinula,4  = rrr-  wliere  A is tl'ie area  and r is the radius  of  tlie circle.

This  is an example  of  a quantity  (area)  tliat  varies  in proportion  witli  tl'ie power  of

anotl'ier  quantity  (i'aclius).  This  cai'i  be written  as A o=- r. The syinbol  ix  ineai'is  'in

proportion  toa. Ill this exainple  rr is tlie constant  of variation,  tliat  is. tlie ainount  by

which  i'-  imist  be inultiplied  to calculate  tl'ie area.
i  )

,% equation  of the foi-in  s' =  ar  or.v  =  ax' cai'i Lie used to model  several  variations.

In sucli cases we may  need  to calcrilate  tlie  coi'istant  of  variation  froin  soine  known  oi-

=iven  infoi-ination.

Wa,a([9jExample 7 7
It is known that y varies  directly  with  the  cube  of  x.  It  is known  that  y =  24 when  x =  2.

Write an equation  connecting  the  variables  x axsd y.

-r'lli:.

I Wi ite a I:ii-opoi'tion  s[ateinent.
2 ins.-:r[  a constank  oFvariation  i/<) to forin

illl etlllLl[lOll.

,3 Sriiistitrite the known  sialuei.  l)I'.l  and v

to Hnd the valtie  of  k

,3 Sri:istitrite  the known  sialuei.  l)I'.l  and v

to Hnd the valtie  of  k.

WRI-faE

I.'
I -  ii l

Clnce sve h:rtr'e calculatecl [lie constant of' siai'i:i[ion. we :u-e able to calculate one cluaiitity
9rveii  the otliei'.
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WORKEDExaulavpme !.2'
Tlie  surface area of a cube varies directly utitb the square of the lengtli of the cube's e(5,,<e
(l  A cube of edge length  5.5 cm lias a surface  area of 181.5 an2. Find  the constant  of

variation.

I:i pind  tlie surface  area of a cube ivitli  an edge lengtli  of 7.2 Clll.

T}l.)i'-11( '#  F" ITE

tel -(I  I Write  a prOpOrtlOn  Sfafemellf

clioosing  pronuinerals  s and e.

2 Insert the constant of variation,  /i:, to

€orm  an equation.

Substitute  known  infomiation.3 Substitute  known infomiation.

4 Calculate  5.52.

5 Solve the equation (divide by 30.25).

5  I Rewrite  tlie proportion  statement
with  k =  6.

2 Substitute  e = 7.2.

3 Calculate  s.
4 Grve a written  answer.

7 2 C l  1 I ! 's '  t I i ) 4 12 li1

Hyperbolic  functions  represent  inverse  variations.  These  variations  occui'  vvli..:n one

quantity  decreases  as the other  increases.  An  inyerse  variation  is of  the form  s =  ':

WORKED'Exavnp!e J 3
li5  known  that  y varies  inversely  with  x and that  when  y = 8, x = 4. Write  an equation

connecting  y with  x.

'ThilNK

I Write an inverse proportion statement.

WR1Tj:

2 Insert a constant  of variation  (/O to form
an eq LlaflOn.

3 Substitute  the known values of.r  and y
to fillC} the value  of  k.

WORKED'Exavnp!e

4 Replace the known value of k in the
equation.

l  -I:  --

l  by  (lie equ



C h a p t e r 9 M o d e I I i n g I i n e ;i r ;i n d n o n - I i n e a r  r e I A t i o n s li i p s

SLlCll variations  can also be applied  to practical  situations.

WOR!('5'!)'EXap!ie ! 4
It is knovvn  tliat  the time  taken  for  a journey  varies  inversely  witli  speed. Tlie  trip  takes
6 hours  at 60 km/h.

o Find  tlie  constant  of variation.

b How  long  svill it take  at 90 km/h?

ci I Write  a proportion  statement
choosing  pronuinerals  t and s.

2 Insert  tlie constant  of variation,  k, to
form  an equation.

3 Substitute  known  information.

4  Solve the equation  (multiply  by 60).

b I Rewrite  the equation  with  k = 360.

2 Substitute  s =  90.

3 Calculate  t.

4  Give a written  answer.

'  S e'

1. A varia[ion  citi'i  )ic  tApl'eW(l.ls  :l I-tinclion.

4. Il'l1nC qu<inlily  vai'ics iii'.ci"iel>'  aS annrlier. tlie vari:itiuii  is o[thc  l'i'+rin

a ""-"L- " 'IS known  that y varies directly  with  the square of .r. If  y = 88 when.r  = 4, write an

....- . ....  .tion connecting  >' with.t.

O:ice ', riown that b vanes directly  with  the cube of cr. When cr = 6, b =  108. Write an
gi'..'e  n connecting  b with  a.
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It is knovvn that the rlislance. d. iin oL>ject ivill fall. in Illell'square ol' the tiine. t, it lias Lieen l'alling  ;=   -  - o a  ("' ""'e'  ("'("h  '

Write :u't eqtiation connecting  d witli  t.

Graph tlie i'elationsliip Lietween (/ and t.
WORKED  i

,EXampleaal TheAstL:rLflbacee():tt.r.:15(\eofleall2,ttiltl-+e, ;)aLi'lile,sllc:li,i'e,c:ILy,t:i.te:\lJee,is(<)1,uall,,:o()l'(.iltlsl2:iFcllell(Ie, ililg1ctli[ll,. .. Vallatioil

Wl'iat is the surface area of a cuLie tliat lias a side lengtli of 6.2 Clll'.

The area of a circle varies tlirectly witli the squai'e ol'its  i'aditis.

' If the area of a circle with sile leng[l'i 6 cin is Illl  Clll:. fill(I tlie Ulin .. til'variation. (Give your answer correct to 2 <leciinal places.a

What is the area ofa cii'cle witl'iai-adius of 12 Cm'

ThLe 111,9,S,S of a.n egg varies directly as tl'ie

An egg of length 5 cin l'ias a inass  , ( :
of 3 ).25 g. Fiml tlie constant  of  '4 i

What will be tl'ie inass of  Jj

6 cin

If an egg lias a mass of

decimalplace. Ii'jA:y

Example

%
i

It is known that in varies ii'iversely

4'  I

The time taken, t. to travel between tWO points

varies inversely witli the average speed. s, foi- ilie trip. If tlie journey  take', 2 5 lit'iurs at60 km/l'i:

write an equation tl'iat connects  t witli  s

graph the relationsliip between  t ands.

io=r-..,'Ho- i" T[llh,e,l.:i:,ner. t,: take% t.o dig a trench varies iiwei'sely witli tlie ntiinbei'  of' workers.  n.

Find the constai-it of  variation.

How long wOLllCl it take 10 woi-kei's to tlig tl'ie Sallle  trencl'i

The fuel economy.j.' of a car varies iiwei'sely witl'i the sl:ieed. i. al wlit.

A car that averages 40 km/h has a fuel eCOllOlll3t' of 15 L/l(if)  lan. Wl;
fuel eCOllOllly of ci Car tlia[ aVel'ageS 50 kin/l

In an electricity cii'ciit.  the

measured at3 amps. What will be tlie cu'r:iJei-it wli'en t'he :"e',i:'lili'Ce iS 1S5 k""  l
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.. d = 4.9/2

S , '6

F .i  3. 14

., 0.25

50
I II -

t'

l
m  :

l)

150

r = s

d = 4 9r

54 g

230.64  cin2

452.  16 cin2

6.5 cin

0 10 20 30 411 50

100 000
-l =  -  -

'Age

(years)

Valtie  $3(] [)00 $2401)0 $19 200 $15 360 $12 28

12 L/100  kiq'i

8 amps

2 hours

(  I 4 i -. "  ' a '

' i i 'i  '   I l '

-l
i I I j -'-"'i

Oili213,4i
11111

%i ,01l- , 24 154, 96

5

150

0 2 4 6 8 10"

0 2 4 6 8 m

v O I 10 20  30 40

d 0 8 18 30 44

20 000

4 6 8 to"'

8 W = 3 31 I 21"

l/

I '  5

Itin

7S

5(i

jV TIS - 2 s )2

i  l- yv:tli yotir  t.'

i Y-+ '2004

24


