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Ratio, Proportion and Variation

A. Rate
Rate compares two quantities of different kind where the vaue of one quantity

corresponds to one unit of the other quantity.

eg. walking speed (walk 12kmin3hrs)  4km/h  (speed = distance

tjme)

typing speed (type 80 wordsin 2 min) 40 wordsmin
“I means’ pa’ or* for eech’

B. Ratio
Ratio relates two quantities of the same kind. The ratio of is expressed as % ora:b

without unit.
eg. raio of boystogirls 21:20
ratio of 4 kmto 2000 m 2:1

ratio of angles of atriangle90° : 60° : 30° = 3: 2: 1 (continued ratio)

C. Proportion
A proportion is an equdity of two ratios.

eg. a:b=2:3
C
a:b=c:d o -~ o ad=bc (bl Oandd! O
o= ( )
If 15:18=10: X, find x. (12

*Class Practice, p.105

Algebraic Manipulation of Ratios and Proportions
A. Thek-method
This method is to express the variable in terms of anon-zero constant k.
eg. a:b=2:3
Takea =2k and b = 3k.

Examples
1. Ifa:b=3:4, findtheratioof (2a—Db): (a+Db). (2:11
2. Ifa:b:c=3:5:-1anda—b+2c=10 finda bandc. (1—252—252)
2 2
3. |f E:E,provethat 1- b—2:1- d—2
b d a o

4. If theinterior angles of a quadrilaterd areintheratio1: 2 : 3: 4, find the angles.
(36°, 72°, 108°, 144°)
5. A teablender mixes 3 kinds of tea costing respectively $15, $20 and $30 per kg,
intheratio 2: 3: 1. What isthe cost of 5 kg of the blended tea?
($200)
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B. Properties of Proportions
1) The Sum and Difference Property
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Ifa:b=c:d,then (a+b):(@a-b)=(c+d):(c—d).

C a+b c+d
— ,then = )
d a-b c-d

2x*- 4x- 3 _x+4

Findthevauesof x if ——; =
2X“+4x-3 x-4

2) TheEqud Ratios Property

(#1)

a_c_e _pa+qc+re+---

If =—=—=... theneachraio=

b f pb+qd +rf +---
wherep, q, r, ¥4 can be any numbers such that pb + qd + rf + % 1 0.

, find the value of k.

5
b _c¢_ba-6b+7c
2 3 4 X

C. BEvduation of Ratios under Given Conditions
Examples.

1) Giventhat 4x + 3y = 6x —7y. Find theratio of y : x.
2) Giventhaa2x—-3y+6z=0and4x +y—9z=0.

(@ Fndx:y:z
(b) Fndx,yandzif 2x*- y*+52°=2

, find thevdueof x.

3

(20)

(1:5)

(3:6:2
(3,6,2;-3,-6,—2)
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Direct Variation
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When one quantity changes its value by a certain factor, the other quantity would change by

the same factor. Thisrdation is caled direct variation.
eg. Foracar traveling a a uniform speed of 24 km/h

Timet (h)

1

2

3

4

Disanced (km) | 24

48

72

96

120

Thiskind of relation is caled directly variation.

d variesdirectly ast :

dut

“U” meansfor * variesdirectly as .
where k isanon-zero constant (variation constant).

d =kt

In generd, asvaiabley varies directly as variable x, we get y = kx.

The graph of y againg x isadraight line passng through the origin.

Furthermore, in case that y 1 X, the relation between any two particular vaues of x;

and x, with corresponding vaues of y; and y, is

Examples

1) Ifyp (x*—1),andy=32whenx =5, find

(@ thevariaion congant,

(b) theequation of variation,
(o) thevaueof ywhenx =2.

ViiYe
X

4

(k=3)

(y=506¢-9)

2. Without finding the variation congtant, find y when x =4if y=6when x = 3.

(8)

3. Ifyu XA find the percentage changein y if X isincreased by 10%.

(21%)
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Inverse Variation

When one quantity changes its value by a certain factor, the other quantity would decrease
by the same factor. Thisreation is cdled inverse variation.

eg. Foracartraveling a a100 km

Timet() |12 1] 2 [ 4 ] 20
Speed v (kmvh) | 200 | 100 | 50 | 25 | 5

Thiskind of rdaion is caled directly variation.

v variesdirectly ast : vV %

vt =k  wherek isanonzero congtant (variation congtant).
In generd, asvaidbley variesinversdy asvaiable x, we get yx = k.

The graph of y againg x isadraght line passing through the origin.

4y

Furthermore, in casethat y 1 % , the relation between any two particular values of x;

and x, with corresponding values of y; and y, is XY, = XY, .

Example:

If y variesinversdly asx and y = 1 when x =4, find

(i) thevariation constant. 4)
(i) thevaueof x wheny = 10. (%)

(i)  the percentage change iny when X isincrease by 25%. (—25%)
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Joint Variation
The relaion such that a variable varies directly as the product of two or more other variables
iscdled joint variation.

eg. Areaof aTriangle A bh
Volume of aCone: V u réh
Example
1) Expressthe statement “H varies as x and y* and inversaly asz” into agebraic equation.

2
y

*Class Practice, p.131
Example:
zvariesasx? and inversdly asy, and z=9when x = 3and y = 4.

2
(@ Findthevaueof xwhenz=18andy= 2. (z:4X_,x:13)
y

(b) Find the percentage changein zif x isincreased by 10% and y is decreased by 10%.
(34.44%)

Partia Variation
Patid Variaion involves asum in the equation of varietion.
eg. Peimeter of aRectangle P =2/ + 2w

Expenditure in apicnic: E = Rent of aCar + Cost of food
E= k]_ + k2 X
Example
1) Express the statement ‘A is partly congtant and partly varies as x.” into agebrac
equation. (A=k +kx)
2) Express the statement “Z varies partly as x and partly inversdy as y.” into dgebraic
equeation.

*Class Practice, p.131

Examples

The tota expense of atea party is partly constant (pending on decoration) and partly varies

as the number of participants (spending on food). The total expense is to be shared equaly

among dl the participants. For 20 participants, the tota expense is $150, and for 35

participants, the total expense is $225.

Find the amount each participant has to pay when there are 50 people coming to the party.
(E =50 + 5x, $6)
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