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The amount to which an investment will grow ander compound interest can be

. ks
found using the formula A = P(l + ]&)) . Constder an investment of $10 000 at

an interest rate of 8% p.a.
1. If interest is compounded annually, the amount to which the investment wii
grow can be given by the function A = 10000(1.08)", where » is the number of
years. Graph this function using graphing software or a calculator.

IF interest is compounded six-monthly, the function becomes

A= 10000(1.04)™. On the same set of axes graph this function,

3. Wrile a function that will show the amount to which the investment will grow,
if interest is compoundex! quarterly and graph this function on the same set of
axes.

4. Use the graphs drawn to describe the overall effect of shortening the

compounding period.
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From our work on measurement we know that the acea of a circle is given by the
formula A = 7zr?, where A is the area and r is the radius of the circle.

This is an example of a quantity (area) that varies in proportion with the power of
another quantity (raclius). This can be written as A e . The symbol o means ‘in
proportion to’, In this example 7 is the constant of variation, that is, the amount by
which ¥ must be multiplied to calculate the area.

An equation of the form y = ax® or y = ax* can be used to mode! several variations.

[n such cases we may need to calculate the constant of variation from some known or
given information,

= WORKED Excampte § |

£t 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 and y.

TEIK WRITE
1. Write a proportion statement. yooe gt
2+ Insert a constant of variation (43 to form v =k
an equation.
-+ Substitute the known values of x and ¥ When v=2, v=24,
to find the value of k. 2 =kx
= 8k
- fo=3
4 Reisiace the known value of & in the equation. v = 2
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Once we have calculated the constant of variation, we are able to calculate one quantity
given the other.




General Mathematics

WORKED Excampte ] 9

The surface area of a cube varies divectly with the square of the length of the cube’s edye,

&1 A cube of edge length 5.5 em has a surface area of 181.5 em?. Find the constant of
variation.

{ Find the surface area of a cube with an edge length of 7.2 cm.

P ig WRITE
g1 -1» Write a proportion statement 5o et
choosing pronumerals s and e. A
g Insert the constant of variation, k, to § = ket
form an equation. .
4> Substitute known information. Whene =33, 5= 18L.5
181.5 = k% 5.5
4y Calculate 5.5%. 1815 =k x 3025
s Solve the equation (divide by 30.25). k=106
b 4. Rewrite the proportion statement b s=06
with k= 0,
9: Subsfitute e = 7.2. Whene = 7.2,
s=6x727
4 Calculate s. s=311.04
4y Give a written answer, The susface area of a cube with an adgs of

7.2 cmis 31L.O4 em’

Hyperbolic functions represent inverse variations. These variations occur when ong

Brwn

. . . e q
quantity decreases as the other increases. An inverse variation is of the form y = =,
X

WORKED Example ] 3

It is known that y varies inversely with x and that when y = 8, x = 4. Write an equation
connecting y with x. s

ool

FHERIE WRITE
, . . I
;. Write an inverse proportion statement, yee =
- kL
a2 Insert a constant of variation (k) to form v o= ;"

an equation,

-3+ Substitute the known values of x and y When v = v=8. : ,‘f;'.;
to find the value of k. 2 :
==
4
k=32 o
3 2 ) r.-i \ i £l
4~ Replace the known value of £ in the y= = ate of 15% pit
_ , |

equaction.




Chaptar 9 Modelling lingar and non-linear relationships .e::"
|
Such variations can also be applied to practical situations. o L fe
. iR .
%4 - ‘ { 5o
- Exampie ? aﬁ
It is lcnown that the time taken for a journey varies inversely with speed. The trip takes ; n
6 hours at 60 km/h. i o
¢¢ Find the constant of variation. do
b How long will it take at 90 km/h? i |
} )
THINK WRITE i
€ -1 Write a proportion statement 7~ : i
choosing pronumerals ¢ and s, : L
1 y 2
. Insert the constant of variation, £, to P s IR
form an equation. ' [
3> Substitute known information, When r=06, 5 = 60 _ | i
.k |
4 Solve the equation (multiply by 60). b= 360
. . . ; 36D
b i Rewrite the equation with k = 360. b=
N
“3, Substitute s = 90. When s = 90,
RIS
90
Caleulate ¢, F=
Giive a written answer, The irip will take 4 hours at S0 km/h,
I, A variation can be expressed as a fimction.
2, ¥Fone quantity variesas the square of another, the variation is of the Yorm y = ax®,
" 3. [Fone guantity varies as the cube of anosher, the variation is of the form y = ax’,
¥
: 4. H one guantity varies invessely as another, the variation is of the form y = -f.
: I ¢
5. Aninverse vasiation ocours when one qoantity decreases white the other decpeases.
S S {701 D OO R G T .
FXERCISE Wariations
4 place b i¢ ynown that y varies directly with the square of x. If v =88 when x = 4, write an
s s g wessemmann OTE CONNECHNG y With 1.
Once %nown that & varies directly with the cube of a. When a = 6, & = 108, Write an i3
give'. »p connecting b with . i i.
|
i
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It is known that the distance, ¢, an object wi| fall. in metres. varipg directly wiggs
Square of the time, f, it has been falling. in seconds. An object that has heep Fallin
2 seconds falls g distance of 19.6 melres,
o Write an equation connecting o with r,
b Graph the relationship between of arid £,

The surtace dreq of 5 cube varies directly with (he square of its sigle length.

4 A cube of side length 15 ¢y has a surface area of 1350 em?, Find the CONALang of
variation,

& What is the surface area of 1 cube that has a side length of 6.2 o

The area of a cirele varieg directly with the Square of its radius,

o If the area of a circle with side length 6 em is [13.] ¢, find the Consiugi pf
- vartation, (Give your answer correet to 2 decimal places,)

& What is the area of a circle with a radiug of 12 em?

The mass of an egg varies directly as the

cube of the egg’s length.

4 Anegg of length § cm hag a mass

of 31.25 g. Find the constant of

variation,

What will be the mass of

an egg with a length of

6 cm?

¢ I an egg has a mass of p
70 g, what would be the -
egg’s length? (Give your
answer correct o |
decimal place,)

Itis known that v varies inversely
with v, When ¥=10,x=35; write
an equation connecting y with 1.
1t is known that m varies inversely

with 7. When m = 0.5, 5 = 2, write an
equation connecting m and 1,

The time taken, f, to travel between two points o

varies inversely with the average speed, s, for the trip. If the Jjourney taies 2.5 hours at g

60 km/h: L :
1 write an equation that connects £ with s

b graph the telationship between ¢ and s,

The time, ¢, taken to dig a trench varies inversely with the number of workets, ..
digging. It takes four workers 5 hours (o dig the trench.

¢ Find the constant of variation,

» How long would it take 10 workers (o dig the same rench?

The fuel economy, f, of a car varies inversely with the speed. s, at whi: .
A car that averages 40 km/h has a fuel economy of [S L/100 km, Wha: w. =7
fuel economy of a car that averages 50 km/h?

In an electricity circuit, the current {measured i amps, a} is mverseiy pre - v
the resistance (measured in ohms, r). When the resistance is 40 chins, : Sy
measured at 3 amps. What will be the current when the resistance is 5 ob

£
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f% L} Answers
Fuarcise D0 - Yiriations B d=0007s07r
1 y=55¢
1 b=05¢"
3oa d=492 b
U : '
0 10 20 20 40 50 "
Pa A= 100 000
i1
01 %3 4t
4 a6 b 230,64 o’
% a 314 I 452,16 em®
6 a 025 h 54g 2 6.5c¢m
50
pY X .
S oa pAge | 3 3 4 5
8 m=- (years)
9 4 (=0 b ll’ﬂlue $30 000 | §24 000 | $19.200 | $15 360 | 12 288 ;
S5 50 i - !
B v ;
i 40000 L !
30 30000 V=30 Q(jg'((_)_.g).n—!
207 200007 :
O N L0000
o d 0 07 0 S
B 0 246 8§ 10"
1 & 20 h o 2 hours 5w o
4 1217100 km ] W:B.—}(-l.?;‘)""-'
12 B amps P R
4
Exareizs OF = Graphin 2
o .

ghenemanag

| 0 I 2




