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SECONDARY TWO MATHEMATICS 

DIRECT AND INVERSE PROPORTIONS (VARIATIONS) 
WORKSHEET 

 
Name: ……………………………… (      )  Class: 2 (      )  Date: ……………….. 
 
1(a) If the mass of a cube, m varies directly as the cube of the edge e and that m = 81 kg when  

e = 3 m. Calculate the mass of the cube m, of the edge if e = 2 m. 
 (m = 24 kg) 

(b) The frequency f of a radio wave varies inversely as its wavelength W.  
When W = 2500 m and f = 50 kHz, find the frequency, f, when the wavelength is  

500 m (kHz = kilohertz). 
(250 kHz) 

 
2. If y is directly proportional to x, and that y = 6 when x = 2, 

(a)   express y in terms of x. 
(b)   find the value of x when y = 12. 

( (a) y = 3x, (b) x = 4 ) 

 
3. If y is directly proportional to x2, and y = 8 when x = 2, find 

(a)   the equation connecting x and y 
(b)   the value of y when x = 4 
(c)   the values of x when y = 50 

( (a) y = 2 x2, (b) y = 32, (c) x = ±5 

 
4. (a) In an experiment, the growth, h cm, of a nocturnal plant was found to be inversely proportional 

to the square root of light exposure time, t hours per week. 

(i) In one of the weekly readings, the plant grew 0.4 cm after 1.5 days of light exposure. Find 
an equation connecting h and t. 

(ii) If a growth of 1.0 cm per week is to be observed, find the number of hours of light exposure 
that the plant can take. 

(b) Tap A can fill up a tank in 3 minutes, tap B can fill up the same tank in 6 minutes. Find the 
time needed to fill the tank if both taps are working together. 

( (ai) 
t

h
4.2

 , (aii) 5.76 hr, (b) 2 min ) 

 
5. 16 workers are needed to complete a building project in x days. Given that 20 workers need 3 

days less than the time required by 16 workers to complete the project, find x. 
(x=15) 

 

6. Given that y varies inversely as the cube root of x2 and y  18 when 216x . Find 

(a)  the equation connecting x and y,  
(b)  the value of y when x = 125, 
(c)  the value(s) of x when y = 27. 

( (b) y = 4.32, (c) x = ±8) 

 
7. 45 men working 8 hours a day, can finish a project in a given time. Five men are unable to report 

for work. How many hours should the remaining men work a day to finish the project on time? 
(9 hours) 
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8. The total cost of printing tickets for school functions is found by adding two charges. These are a 
fixed charge and an additional charge for printing each ticket. The total costs are given in the table 
below. 

 

Number of tickets 100 200 500 900 

Total cost ($) 43 48 63 83 

 
(a)  Find the total cost of printing 1500 tickets. 
(b) Find the fixed charge. 
(c) Find the number of tickets printed when the total cost is $95. 
(d) The total cost when n tickets are printed is $C. Write down the formula for C in terms of n. 

( (a) $113, (b) $38, (c) 1140, (d) C = 38 + 0.05n ) 

 

9. Given that y varies inversely with x2, and y  32 when x  1. 
(a) Find the formula connecting y and x. 

(b) Find the value of y when x  4. 

(c) Find the values of x when y  8. 

 

10. If y varies inversely as (x + 5) and y  3 when x  2, find the value of y when x  7. 
 

11. Given that y varies inversely as (x  2). 
(a) Write down an expression for y in terms of x and a constant k. 

(b) It is given that y  9 when x  4. Find y when x  10. 
 
12. If 12 men can dig 35 holes in 14 days,  

(a) how many men are needed to dig 35 holes in 8 days. 
(b) how many days would it take 6 men to dig 30 holes 

( (a) 21 men, (b) 24 days) 

 
13. The resistance R of a copper wire of a constant length varies inversely as the square of its 

diameter d. If the resistance of a wire 2.0 mm in diameter is 20 ohms, find the diameter of a wire 
with resistance of 5.0 ohms.                (4 mm) 

 
14. Annie is paid $A a week working at a restaurant. The amount is made up of a basic wage of $60 

and 11 cents for each of the n tables she serves. 
(a) Express A in terms of n. 
(b) Calculate the amount of money she received in a week when she served 240 tables. 
(c) At the end of another week, she received $115. 

(i) Express n in terms of A. 
(ii) How many tables did she serve in that week? 

(d) The owner of the restaurant decides to decrease Annie's basic wage to $45 but increase the 
pay per table to 17 cents. Write down the new formula connecting A and n. 

(e) Find the number of tables Annie would have to serve in a week for her to earn the same 
amount of money whichever formula is used. 

( (a) A = 60 + 0.11n, (b) $86.40, (ci)
11.0

60A
, (cii)500 tables, (d) A = 45 + 0.17n, (e)250 tables ) 

 
15. In a city, electricity is charged at $0.15 per unit for the first 500 units and $0.25 for each 

subsequent unit. 
(a) In June, Mrs. Fong used 600 units of electricity. Calculate her electricity bill for the month of 

June. 

(b) Her electricity bill for the month of July was reduced by 15 from the bill in June. Calculate 
the electricity consumption for the month of July. 

( (a) $100, (b) 540 units) 


