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(3) Cross multiplication METHOD

• So far, you have learnt how to solve a pair 
of linear equations in two variables by 

• Graphical

• Substitution and 

• Elimination methods

Here, we introduce one more algebraic 
method to solve a pair of linear equations 
which for many reasons is a very useful 
method of solving these equations



Steps to solve the pair of linear equations  by method of 
cross- multiplication.

Step1: Obtain two equations, and write them both in standard 
form

𝒂𝟏x + 𝒃𝟏y + 𝒄𝟏 = 0… ..(i)

𝒂𝟐x + 𝒃𝟐y + 𝒄𝟐 =0…..(ii)

Step2:To solve the pair of equations for X and Y using cross-
multiplication, we will arrange the variable X and Y and their 
coefficients 𝒂𝟏 , 𝒂𝟐, 𝒃𝟏, 𝒃𝟐 , and the constants  𝒄𝟏 and,𝒄𝟐 as shown 
below





Step 3:  now simplifying the above situation by 
equating them as given below

Step 4: check the solution and write the 
solution set. 



Point to be remember:



Ex: Solve the following linear equations using cross 

multiplication method.          

3x − 4y = 2……………..(i)

y − 2x = 7……………...(ii)
Sol: write them both in standard form

3x − 4y – 2=0……………..(iii)
− 2x+y – 7=0   ...…………….(iv)

Compare   3x − 4y - 2 =0  by 𝒂𝟏x + 𝒃𝟏y + 𝒄𝟏 = 0 

and − 2x+y -7 =0  by 𝒂𝟐x + 𝒃𝟐y + 𝒄𝟐 =0

𝒂𝟏=3,  𝒃𝟏=-4, 𝒄𝟏 =-2,

𝒂𝟐=-2,  𝒃𝟐= 1,   𝒄𝟐=-7



𝒂𝟏=3, 𝒃𝟏= -4, 𝒄𝟏 =-2,

𝒂𝟐=-2, 𝒃𝟐= 1,𝒄𝟐=-7

x y 1
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Example 14 : From a bus stand in Bangalore , if we buy 2 tickets to 

Malleswaram and 3 tickets to Yeshwanthpur, the total cost is `Rs.46; but if 

we buy 3 tickets to Malleswaram and 5 tickets to Yeshwanthpur the total cost 

is Rs. 74. Find the fares from the bus stand to Malleswaram, and to 

Yeshwanthpur.

Sol : Let Rs. x be the fare from the bus stand in  Bangalore to Malleswaram, 
and Rs. y to Yeshwanthpur. 

From the given information, we have 

2x + 3y = 46, i.e., 2x + 3y – 46 = 0………….. (1) 

3x + 5y = 74, i.e., 3x + 5y – 74 = 0………….. (2) 

To solve the equations by the cross-multiplication method, we draw the 
diagram as given below.

2 3 1 2





Comparing the ratios of coefficients of a PAIR 
OF Linear Equations IN TWO VARIABLES
𝑎1x + 𝑏1y + 𝑐1 = 0

𝑎2x + 𝑏2y + 𝑐2 =0

CONDITION TYPE  OF 
SOLUTION

GRAPHICAL 
REPRESENTATION

TYPE OF 
SYSTEM

𝒂𝟏
𝒂𝟐

≠
𝒃𝟏
𝒃𝟐

Unique solution Intersecting lines consistent

𝒂𝟏
𝒂𝟐

=
𝒃𝟏
𝒃𝟐

=
𝒄𝟏
𝒄𝟐

Infinitely many 

solutions

Coincident lines consistent

𝒂𝟏
𝒂𝟐

=
𝒃𝟏
𝒃𝟐

≠
𝒄𝟏
𝒄𝟐

No solution Parallel lines inconsistent





Example 16 : For what values of k will the following pair 

of linear equations have infinitely many solutions? 

kx + 3y – (k – 3) = 0 ; 12x + ky – k =0

sol: given equations are

kx + 3y – (k – 3) = 0…..(i)

12x + ky – k =0……..……(ii)

𝑎1=k,  𝑏1=3, 𝑐1 =-(k-3),

𝑎2=12,  𝑏2= k,   𝑐2=-k

For a pair of linear equations to have infinitely many solutions   
𝒂𝟏

𝒂𝟐
=

𝒃𝟏

𝒃𝟐
=

𝒄𝟏

𝒄𝟐





EXERCISE 3.5
1. Which of the following pairs of linear equations has unique solution, no 

solution, or infinitely many solutions. In case there is a unique solution, 
find it by using cross multiplication method. 



• x                           y                        1

1                       -5                       2                       1

2                       -8                      3                        2

2 3 1
2







2. (i) For which values of a and b does the following pair of 

linear equations have an infinite number of solutions? 

2x + 3y = 7 

(a – b) x + (a + b) y = 3a + b – 2 

• Sol: given equation are;

2x + 3y = 7
(a – b) x + (a + b) y = 3a + b – 2

Write in standard form

2x + 3y – 7 = 0 ……………….(i)
(a – b) x + (a + b) y –( 3a + b – 2)=0………(ii)

𝒂𝟏=2,           𝒃𝟏=3,           𝒄𝟏 =-7,

𝒂𝟐=(a-b),    𝒃𝟐= (a+b),    𝒄𝟐=-(3a + b – 2)





2a-4b=6

a -2b=3…………….(iv)

now, Solve (iii) and (iv) for a and b



(ii) For which value of k will the following pair of linear equations have no 

solution? 

3x + y = 1 

(2k – 1) x + (k – 1) y = 2k + 1
• Sol: given equation are;

3x + y = 1 
(2k – 1) x + (k – 1) y = 2k + 1

Write in standard form

3x + y – 1 =0………….(i) 
(2k – 1) x + (k – 1) y –( 2k + 1)=0……..(ii)

𝒂𝟏=3,              𝒃𝟏=1,           𝒄𝟏 =-1,

𝒂𝟐= (2k – 1),  𝒃𝟐= (k – 1), 𝒄𝟐= –( 2k + 1) 

For no solution ; (parallel lines)   
𝒂𝟏

𝒂𝟐
=

𝒃𝟏

𝒃𝟐
≠

𝒄𝟏

𝒄𝟐



Do it by yourself

3. Solve the following pair of linear equations by the 
substitution and cross-multiplication methods : 

8x + 5y = 9

3x + 2y = 4



4. Form the pair of linear equations in the following problems 

and find their solutions (if they exist) by any algebraic method :

(i) A part of monthly hostel charges is fixed and the remaining depends on 

the number of days one has taken food in the mess. When a student A 

takes food for 20 days she has to pay Rs.1000 as hostel charges 

whereas a student B, who takes food for 26 days, pays Rs.1180 as 

hostel charges. Find the fixed charges and the cost of food per day.

Sol:

Monthly 
Fixed 
hostel 

charges

Mess 
charges 
per day

Total 
amount 
to pay 

Monthly 
Fixed 
hostel 

charges

Mess 
charges 
for 20 
days

Total 
amount  

paid

1000

Monthly 
Fixed 
hostel 

charges

Mess 
charges 
for 26  
days

Total 
amount  

paid

1180



• Let monthly fixed hostel charges be =x

Food charges(mess charges ) per day= y (for one day)

x+20y=1000………….(i)

x+26y=1180…………(ii)

2 23 1





Do it by yourself


