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Name： _____________________                      Class (class no.)： _______ (    )  
Direct Variation

A relation between the two variables t and d is direct variation.

In mathematics language, we say that s varies as t  OR  s varies directly as t.

In symbols, we write  s ( t
In algebraic expression , we write s = k t , where k is a non – zero constant called the variation constant. 
Exercises

1. If y varies directly as x, when x = – 2 , y = – 24. 
(a) Find the variation constant.

(b) If x = 10, find the value of y. 

2. s varies directly as t4 , when t = 4 , s = 16. 

(a) Find the equation connecting s and t .

(b) If s = 81, find the value of t.

3.  If u ( 
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，when v = 7 , u = 8. 

(a)   express the relation between u and v using an algebraic expression.

(b)   If u = 13, find the value of v. 

4.  Given that y varies directly as the square of x, when x = 4 , y = 48 . 
 (a)   Express the relation between x and y.  

(b)   If x = 3, find the value of y. 

5.  If y varies directly as (
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), when x = 13 , y =15.

(a) Find the equation connecting x and y .

(b) If x = 8, find the value of y. 

6.  y2 varies (x2 + x)，if x = 1 , y = 2. 

(a) Find the variation constant.

(b) If y =
[image: image3.wmf]12

, find the value of x .

7. If y varies directly as x , when x is decreased by 20 % , find the percentage change in y?

8. If y varies directly as x4 , when x is increased by 10 % , find the percentage change in y?

9. If y varies directly as the square root of x when x is increased by 130 % , find the percentage change in y?

10. Given that y varies directly as the cube of x , when x is decreased by 25 % , find the percentage change in y?

11. If y varies directly as square of x , when x is increased by 35 % , find the percentage change in y?

12. If y varies directly as square of x , when x is decreased by 45 % , find the percentage change in y?
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Inverse Variation

A relation between the two variables t and d is inverse variation.

In mathematics language, we say that s varies inversely as t. 
In symbols, we write  s ( 
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In algebraic expression , we write s = 
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 , where k is a non – zero constant called the variation constant. 
Exercises 

1.   y varies inversely as the square of x, when x = 3 , y = 16. 

(a)  Find the variation constant.

(b)  If x = 4, find the value of y. 

2.   s varies inversely as the cube of t, when t = 3 , s = 15. 

(a)   Find the equation connecting s and t .

(b)   If t = 5, find the value of s.

3.  If u ( 
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，when v = 7 , u = 8. 

(a)   express the relation between u and v using an algebraic expression.

(b)   If u = 13, find the value of v. 

4.  Given that y varies inversely as the square root of x, when x = 9 , y = 1. 
 (a)   Express the relation between x and y.  

(b)   If x = 16, find the value of y. 

5.  If y varies inversely as (x2 + 2), when x = 2 , y = 3.

(a) Find the equation connecting x and y .
(b) If x = 4, find the value of y. 

6.  y ( 
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，when x = 4 , y = 3. 

(a) Find the variation constant.
(b) If x = 7, find the value of y .

7.   If y varies inversely as x , when x is decreased by 25 % , find the percentage change in y?

8.   If y varies inversely as x4 , when x is increased by 20 % , find the percentage change in y?

9.   If y varies inversely as 
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, when x is increased by 125 % , find the percentage change in y?

10.  Given that y varies inversely as x3 , when x is decreased by 10 % , find the percentage change in y?

11.  If y varies inversely as x2 , when x is increased by 100 % , find the percentage change in y?

12.  If y varies inversely as x2 , when x is decreased by 15 % , find the percentage change in y?
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Joint Variation

The three variables vary with one another is called Joint variation.  

Consider a triangle, with base b , height h and area A , then the area A = 
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 b h , where 
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is a variation constant. 
In mathematics language, we say that 

(a) When b remains unchanged, then A varies directly as h.

(b) When h remains unchanged, then A varies directly as b.

(c) When both b and h are not constants, then A varies directly as the product of  b and h. 

In symbols, we write  A ( b h. 

In algebraic expression , we write A = k b h , where k is a non – zero constant called the variation constant. 
Express the following statements as an equation, where k as a variation constant. 
	Statement
	Equation

	1.  z varies jointly as x2 and y.  
	

	2.  V varies directly as h and r2 jointly.  
	

	3.  R varies directly as t , and varies inversely as r2 .
	

	4.  T varies directly as the square root of x, and varies inversely as the square of y.
	

	5.  When h remains unchanged, then S varies directly as r. 

When r remains unchanged, then S varies inversely as the cube of h.   
	

	6.  If m is a constant , F varies inversely as n .

If n is a constant, F varies directly as the square of m.
	


Exercises
1.   x varies jointly as y and z2 , when x = 770, and y = 15 , z = 7 . Find

    (a)   the variation constant.

    (b)   the value of y when z = 3 and x =132 .
2.   z varies directly as x , and varies inversely as the square of y. When z = 8, and x = 36, y = 3 .
    (a)   Express z in terms of x and y.
    (b)   Find the value of z if x = 9 and y =
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.  
3.  z varies directly as x , and varies inversely as y. When z = 9, and x = 12 , y = 2 .

    (a)   Express z in terms of x and y.
(b)   Find the value of z if x = 10 and y = 15.
4.   It is given that E varies directly as m2 , and varies inversely as the square root of n. When m = 6, and 
y = 16，E = 3.
 (a)   Express E in terms of m and n. 
(b)   Find the value of E if m = 3，n = 4. 
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5.  If y varies jointly as x and (x + 2) , when x = 4 , y = 72.
(a)  Find the equation connecting x and y.  
(b)  Find the value of y if x = 7.  
6.  y varies directly as (x – 2), and varies inversely as x2 . When x = 6, y =
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.
(a)   Express the relation between x and y.  
(b)   Find the value of y when x = 4 .
7.  H varies directly as p and q2 , and varies inversely as r. When p =
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，q = – 2 and when r = 5, H = 6.
 (a)   Express H in terms of p, q and r .
(b)   Find the value of H if p = 3，q = 4 and r = 8. 
8.   If z varies directly as x and varies inversely as the square root of y. When x is decreased by 25 % , and

y is increased by 12%, find the percentage change in z？

9.   If z varies directly as x and varies inversely as y. When x is increased by 20 % , and y is decreased by 

20 %, find the percentage change in z？

10.   If z varies inversely as
[image: image14.wmf]x

 and varies directly as y2. When x is increased by 26 % , and y is decreased by 

18 %, find the percentage change in z？

11.   It is given that z varies inversely jointly as x3 and y, when x and y are decreased by 10% , find the
percentage in z ?

12.   If z varies directly as x2 and y , when x and y are increased by 100%, find the percentage change in z ?
13.  If V varies inversely as h and varies directly the square of A. When h is decreased by 10 % , and A is     increased by 20% , find the percentage change in V？

14.   If E varies inversely as m2 , and varies directly the square root of n , when m is increased by 30%, and
n is decreased by 19% , find the percentage change in E ?

15.   In Physics , Volume (V) of a gas varies directly as the Absolute Temperature(T), and varies inversely as the

Pressure (P) of a gas. If T and P increases by 10 % , decreases by 20 % respectively. Find the percentage change of volume .  
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Partial Variation
Consider three variables x, y and z . z is the sum of two parts, one part varies as x, one part varies as y, 
This type of variation is called Partial Variation.
The following table shows some examples of partial variation and their corresponding equations.
	
	Example
	Equation

	(a)
	z is partly constant and partly varies directly as x. 
	z = k1 + k2 x，where k1 and k2 are non-zero constants.

	(b)
	z partly varies directly as x, and partly varies directly
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 .
	z = k1 x + k2
[image: image16.wmf]x

，where k1 and k2 are non-zero constants.

	(c) 
	z partly varies directly as x, and partly varies inversely

as y .
	z = k1 x +
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，where k1 and k2 are non-zero constants. 


Express the following statements as an equation, where k1，k2  and k3 are variation constant. 
	Statement
	Equation

	1.  z partly varies directly as x, and partly varies inversely as x .


	

	2.  y partly varies directly as the square of x, and partly varies inversely as x .
	

	3.  y is partly constant and partly varies inversely as the cube of x.
	

	4.  z partly varies directly as the square root of x, and partly varies inversely as y . 
	

	5. z is the sum of three parts, one part varies directly as the reciprocal

of x, one part varies inversely as the cube root of y, and one part is 

constant.
	


Exercises
1.  y is partly constant and partly varies directly as x . When x = 2, y = 16 and x = 6, y = 28.
   (a)  Express y in terms of x. 
   (b)  When x = 5, find the value of y. 
2.  y is partly constant and partly varies inversely as x . When x = 3, y = 7 and x = 4, y = 6. 
   (a)  Express y in terms of x. 
   (b)  When x = 6, find the value of y. 
3.  V is the sum of two parts. One part varies directly as t, one part varies directly as t2. When t = 1, V = 14
and t = 2 , V = 7. 
   (a)  Express the relation between t and V.  
   (b)  When t = 3, find the value of V. 
                                                                                   P.2

4.  z partly varies jointly as x and y, partly varies inversely as x. When x = 2 and y = 1, z = 4, 

when x = 6 and y = 
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 , z = 13. 
(a)  Express z in terms of x and y. 
(b)  When y = 1 and z = – 17, find the value of x.  
5.  It is given that p = y + z, where y varies directly as x, and z varies inversely as x , and x is a positive number.
When x = 2，p = 7, and x = 3，p = 8. 
(a)  Find the value of p when x = 4. 
(b)  If p is less than 13, find the range of x. 
6.  y partly varies directly as (x + 1)2 , partly varies directly as (x – 2). When x = 1，y = 14 and x = 3 ,y = 46.
   (a)  Express the relation in the form y = ax2 + bx +ｃ, whereａ,ｂandｃare constants.
　 (b)  Find the minimum value of y . 
7.  The monthly service charge $S of internet service is the sum of two parts. One part is a basic charge $ C 
and the second part varies directly as the connection time n hours. The following is the information about 
the connection time and the monthly service charge of two customers. 
	Customer 
	Connection time n hours
	Monthly service charge $ S

	Eric
	32
	88

	Elaine
	14
	61


(a) Express S in terms of n. 
(b) If David used the connection time 48 hours last month, how much monthly service charge did he pay? 
8. 舉辦學生夏令營的成本 $C 部分為常數，部分隨學生數目N而正變。若有50位學生參加，成本
為 $3900；若有75位學生參加，成本為 $5500。
(a)  Express C in terms of N. 
(b)  If 120 students participate, what is the cost ? 
9.  華氏溫度f ( F 可以用一條公式轉換成攝氏溫度c( C。已知華氏溫度部分為常數，部分隨攝氏溫度
而正變。It is known that 68( F related to 20( C, 86( F relates to 30( C. 
(a) Express f in terms of c 
(b) Find the Fren temperature related to 14( C的華氏溫度。
(c) Find對應於26( F的攝氏溫度。
(Answers should be corrected to 1 decimal place if necessary. )

10.  一套電腦軟件的製作成本 $C 部分為常數，部分隨生產的數量N而反變。已知當生產 5000套軟
件時，每套的成本是 $ 60；當生產 20000套軟件時，每套的成本是 $ 45。
1、 求一聯繫C和N的方程。
2、 若要把每套成本減至 $42，問須生產多少套軟件？
3、 若生產了25000套軟件而每套軟件以 $220 出售，求最少需要售出多少套軟件才能收回成本。
11.  商店內某種T恤每件的售價是 $x，全部售出該種T恤所得的總利潤是 $P。P的其中一部分隨
x 而正變，另一部分則隨x2 而正變。當x = 40時，P = 9600；當x = 80時，P = 6400。
(a)  求一個將P 和x聯繫起來的方程。
(b)  若每件T恤的售價是 $75，求總利潤。
(c)  (i)  求從銷售T恤可賺得的最高利潤。
    (ii)  求每件T恤的相應售價
。
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