
8 Rate, Ratio and Variation 

SA Rate and Ratio 
8A.1 HKCEEMA 1980(1) 1 8 
A factory employs 10 skilled, 20 semi skilled, and 30 unskilled workers. The daily wages per worker of the 
three kinds are in the ratio 4: 3: 2. If a skilled worker is paid $120 a day, find the mean daily wage for the 
60 workers. 

8A.2 HKCEEMA 1981(1/2/3) 1 9 
Normally, a factory produces 400 radios in x days. If the factory were to produce 20 more radios each day, 
then it would take 10 days less to produce 400 radios. Calculate x.

8A.3 HKCEEMA 1983(AIB)-I 4
If a:b=3:4 and a:c=2:5,find
(a) a:b:c, ac (b) thevalue of aZ+b2. 

8A.4 HKCEE MA 1989 I - 1 
The monthly income of a man is increased from $8000 to $9000. 
(a) Find the percentage increase.
(b) After the increase, the ratio of his savings to his expenditure is 3: 7 for each month. How much does he

save each month? 

8A.5 HKCEE MA 1989 1 5
{x+2y=5(a) Solve the simultaneous equations 5x-4y=4 

{�+ 2b -S 
(b) Given that Sa_ c4b = 4

, where a, band care non zero numbers, using the result of (a), find a: b: c. 
C C 

8A.6 HKCEEMA 1991 1-3 (Also as 2C.2.) 
A man buys some British pounds(£) with 150 000 Hong Kong dollars (HK$) at the rate £1 = HK$15.00 and
puts it on fixed deposit for 30 days. The rate ofinterest is 14.60% per annum.
(a) How much does he buy in British pounds?
(b) Fmd the amount in British pounds at the end of 30 days. 

(Suppose 1 year= 365 days and the interest is calculated at simple interest.)
(c) Ifhe sells the amount in (b) at the rate of £1 = HK$14.50, how much does he get in Hong Kong dollars?
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8A.7 HKCEEMA 1991 1-4
Let 2a = 3b = 5c. 
(a) Findthe ratioa:b:c.
(b) If a b+c=55,fnd c. 
8A.8 HKCEEMA 1995-1 5 
Itis given that x: (y+ l) = 4 :5. 
(a) Express x in terms of y. 
(b) If 2x+9y=97, findthe values ofxandy. 
8A.9 HKCEE MA 2005 - I 5
The ratio of the number of marbles owned by Susan to the number of marbles owned by Teresa is 5 : 2. Susan
has n marbles. If Susan gives 18 of her own marbles to Teresa, both of them will have the same number of
marbles. Find n.

SA.IO HKCEE MA 2011-1 6 
In a summer camp, the ratio of the number of boys to the number of girls is 7 : 6. If 17 boys and 4 girls leave 
the summer camp, then the number of boys and the number of girls are the same. Find the original number
of girls in the summer camp.

8A.ll HKDSEMAPP 1-5
The ratio of the capacity of a bottle to that of a cup is 4 : 3. The total capacity of 7 bottles and 9 cups is 11
litres. Find the capacity of a bottle.

8A.12 HKDSEMA2018 l 9
A car travels from city P to city Q at an average speed of 72km/h and then the car travels from city Q to city
Rat an average speed of90krn/h. It is given that the car travels 210kmin 161 minutes for the whole journey. 
How long does the car take to travel from city P to city Q? 

8A.13 HKDSEMA2019 I 7
In a playground, the ratio of the number of adults to the number of children is 13 : 6. If 9 adults and 24 
children enter the playground, then the ratio of the number of adults to the number of children is 8 : 7. Fmd 
the original number of adults in the playground.
SA.14 HKDSEMA2020 I 4

a 6 b+2c Let a , h and c be non•zero numbers such that -b = -7 and 3a = 4c . Find �· 
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SC.13 HKCEE MA 2002 I 11 (To continue as 15C.8.) 
The area of a paper bookmark is A cm2 and its perimeter is Pcm. A is a function of P. It is known that A is the 
sum of two parts, one part varies as P and the other part varies as the square of P. 'When P 24, A  36 and 
when P=l8, A=9. 
(a) Express A in terms of P. 
(b) (i) The best-selling paper bookmark has an area of 54cm2. Find the perimeter of this bookmark.

SC.14 HKCEE MA 2003 I IO (To continue as l0C.5.) 
The speed of a solar-powered toy can is V emfs and the length of its solar panel is L cm, where 5 S: L $ 25. 
V is a function of L. It is known that V is the sum of two parts, one part varies as Land the other part varies 
as the square of L. 'When L = 10, V = 30 and when L = 15, V = 75. 
(a) Express Vin terms of L.

SC.15 HKCEE MA 2004 I 10 (To continue as l0C.6.) 
It is known that y is the sum of two parts, one part varies as x and the other part varies as the square of x. 
When x= 3, y= 3 and when x = 4, y= 12. 
(a) Express yin terms of x.

SC.16 HKCEE MA 2005 - I - I 0 (To continue as 4B.18.) 
It is known that f(x) is the sum of two parts, one part varies as x3 and the other part varies as x. 
Suppose f(2) - -6 and f(3) - 6. 
(a) Find f(x).

SC.17 HKCEE MA 2006- I- 15 
The cost of a souvenir of surface area A cm2 is $C. It is given that C is the sum of two parts, one part varies 
directly as A while the other part varies directly as A2 and inversely as n, where n is the number of souvenirs 
produced. When A=50 and n=500, C=350; whenA=20 and n=400, C=l00. 
(a) Express C in terms of A and n. 
(b) The selling price of a souvenir of surface area A cm2 is $8A and the profit in selling the souvenir is $P. 

(i) Express P in terms of A and n. 
(ii) Suppose P : n = 5 : 32. Find A : n. 
(iii) Suppose n = 500. Can a proft of$100 be made in selling a souvenir? Explain your answer.
(iv) Suppose n = 400. Using the method of completing the square, fnd the greatest profit in selling a

souvenir.

SC.18 HKCEE MA 2007 I 14 (Continued from 4B.19.) 
(a) Let f(x) = 4x3 +k.x2-243, where k is a constant. It is given thatx+3 is a factor of f(x).

(i) Find the value of k. 
(ii) Factorize f(x).

(b) Let $C be the cost of making a cubical handicraft with a side of length x cm. It is given that C is the 
sum of two parts, one part varies as x3 and the other part varies as i1-. When x = 5.5, C = 7381 and
when x = 6, C = 9072.
(i) Express C in terms of x. 
(ii) If the cost of making a cubical handicraft is $972, fnd the length of a side of the handicraft.
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SC.19 HKCEE MA 2010 I - 10 
The cost of a tablecloth of perimeter x metres is $C. It is given that C is the sum of two parts, one part varies 
asxand the other part varies asx.2. When x= 4, C = 96 and when x= 5, C= 145. 
(a) Express C in terms of x. 
(b) If the cost of a tablecloth is $288, fnd its perimeter.

SC.20 HKCEE MA 2011 - I - 11 (To continue as 7B.9.) 
It is given that f(x) is the sum of two parts, one part varies as x2 and the other part varies as x. Suppose 
that f(-2)-28 and f(6)=-36. 
(a) Find f(x). 

SC.21 HKDSE MA SP I 11 
In a factory, the production cost of a carpet of perimeters metres is $C. It is given that C is a sum of two 
parts, one part varies ass and the other part varies as the square of s. When s = 2, C = 356; when s = 5, 
c-12so.
(a) Find the production cost of a carpet of perimeter 6 metres.
(b) If the production cost of a carpet is $539, find the perimeter of the carpet.

SC.22 HKDSE MA PP I 11 
Let $C be the cost of manufacturing a cubical carton of side x cm. It is given that C is partly constant and 
partly varies as the square of x. When x = 20, C = 42; when x = 120, C = 112. 
(a} Find the cost of manufacturing a cubical carton of side 50 cm. 
(b) If the cost of manufacturing a cubical carton is $58, find the length of a side of the carton.

SC.23 HKDSE MA 2012 I 11 (To continue as lSC.14.) 
Let $C be the cost of painting a can of surface area A m2 . It is given that C is the sum of two parts, one part 
is a constant and the other part varies as A. When A= 2, C = 62; when A= 6, C = 74. 
(a) Find the cost of painting a can of surface area 13 m2.

SC.24 HKDSE MA 2013 I 11 
The weight of a tray of perimeter £ metres is W grams. It is given that W is the sum of two parts, one part 
varies directly as£ and the other part varies directly as £2. When £ = 1, W = 181 and when £ = 2, W = 402. 
(a) Find the weight of a tray of perimeter 1.2metres.
(b) If the weight of a tray is 594 grams, fnd the perimeter of the tray.

SC.25 HKDSEMA 2014 1 13 
It is given that f(x) is the sum of two parts, one part varies as i1- and the other part is a constant. Suppose 
that f(2) - 59 and f(7) - -121. 
(a) Findf(6).
(b) A(6,a) and B(-6,b) are points lying on the graph of y = f(x). Find the area of t::.ABC, where C is a

point lying on the x axis.
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SC.26 HKDSEMA2015 I 10 
'When Susan sells n handbags in a month, her income in that month is $S. It is given that S is a sum of 
two parts: one part is a constant and the other part varies as n. When n = IO, S = 10 600; when n = 6, 
S = 9000. 
(a) When Susan sells 20 handbags in a month, find her income in that month.
(b) Is it possible that when Susan sells a certain number of handbags in a month, her income in that month 

is $18000? Explain your answer.

SC.27 HKDSE MA 2016-1-8 
It is given that f(x) is the sum of two parts, one part varies as x and the other part varies as x2. Suppose that 
/(3) = 48 and /(9) = 198. 
(a) Find f(x). 
(b) Solve the equation f(x) = 90. 

SC.28 HKDSE MA 2017 - I 8 
It is given that y varies inversely as fi. When x = 144, y = 81. 
(a) Express yin terms of x. 
(b) If the value of xis increased from 144 to 324, find the change in the value of y. 

SC.29 HKDSEMA2018 I-18 (To continue as 7B.21.) 

It is given that f(x) partly varies as x2 and partly varies as x. Suppose that /(2) = 60 and f(3) = 99. 
(a) Findf(x). 

SC.30 HKDSEMA2019-I 10 
It is given that h(x) is partly constant and partly varies as x. Suppose that h( 2) = -96 and h(5) = 72. 
(a) Find h(x). 
(b) Solve the equation h(x) = 3x2 

SC.31 HKDSE MA 2020 - I - 10 

The price of a brand X souvenir of height h cm is $ P . P is partly constant and partly varies 
as h3

• When h=3, P=59 and when h=7, P=691. 

(a) Find the price ofa brand X souvenir of height 4 cm . (4marks) 

(b) Someone claims that the price of a brand X souvenir of height 5 cm is higher than the total 
price of two brand X souvenirs of height 4 cm . ls the claim correct? Explain your answer. 

(2marks) 
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