5. Linear Simultaneous Equations

Let us Work Out 5.1

1. Question

Let us form the simultaneous equations in each of the following cases and see
whether the solution of them is possible or not.

The sum of my elder sister’s present age and my father’s present age is 55 years.
By calculating, I observed that after 16 years, my father’s age will be two times
of my sister’s age.

(a) Let me draw the graph after framing simultaneous equations.

(b) With the help of graph, let me find out whether the general solution of two
equations can be determined.

(c) Let me write the present age of my elder sister and father from the graph.
Answer

Let take my sister’s present age to be = X

My father’s present age as = Y

Given that

The sum of my elder sister’s present age and my father’s present age is 55 years.
So we can write it as

Sister’s age + father’s age =55

Also given that after 16 years, my father’s age will be two times of my sister’s
age.

So father’s age after 16 years will be (Y+16)
And sister’s age after 16 years will be (X+16)
So our new equation become

Father’s age = 2x (sister’s age)

Y+16 = 2x(X+16)

Y =2X +16 ............ (2)

Equation (1)



X +Y=55

X 0 55
Y=55-X 55 0
Equation (2)
Y =2X +16
X 0 -8
Y=2X+16 | 16 0

After plotting the lines, we can determine the intersection point of lines.

You can clearly see in the figure given below.
Red line for equation (1)

Blue line for equation (2)
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We can satisfy the point (13, 42)

Equation (1)

X+Y=55
13 +42 =55
AND EQUATION (2)

Y=2X+16

42 =2x13+16

HENCE, sister’s age is =13 years




Father’s age is =24 years
2. Question

Let us form the simultaneous equations in each of the following cases and see
whether the solution of them is possible or not.

Mita has bought 3 pens and 4 pencils at Rs. 42 from the shop of Jadabkaku. I
bought 9 pens and 1 dozen pencils at the same rate to give gifts to my friends at
the Rs. 126.

(a) Let me draw the graph after forming the simultaneous equations.

(b) With the help of graph, let me find whether the general solution of two
equations can be determined.

(c) Let me write the price of 1 pen and 1 pencil separately from the graph.
Answer

Let’s take the value of pen = Rs X

Value of pencil =Rs 'Y

Given that

Mita has bought 3 pens and 4 pencils for Rs.42

So we can write the equation as

3(PEN) +4(PENCIL) =42

3X +4Y =42 ......... (D)

Also given that

[ bought 9 pens and 1 dozen pencils at the same rate to give gifts to my friends at
the Rs. 126.

Equation become

9X+12Y =126 ......... (2)

[f we divide both sides by 3 we get
3X +4Y =42

Both equation (1) and (2) are the same, so there exist an infinite number of
solutions.

We can plot this equation, see the figure given below -



b
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Every point laying on this line on 15t quadrant can be our answer ...
So there is an infinite number of solution to this question.
3. Question

Let us form the simultaneous equations in each of the following cases and see
whether the solution of them is possible or not.

Today we shall draw the pictures as we like in our school. For this, I have bought
2 art papers and 5 sketch pens at Rs.16. But Dola has bought 4 art papers and 10
sketch pens of the same rate and from the same shop.

(a) Let me form simultaneous equations and draw the graph.

(b) Let me see whether the general solution of the equations can be found out
from the graph.

(c) Let me write whether I can get the price of 1 art paper and 1 sketch pen.
Answer

Let’s take the price of one art papers to be = Rs X

And the price of one sketch penbe =RsY

Given that

[ have bought 2 art papers and 5 sketch pens at Rs. 16

So the equations will become

2X+5Y =16 ............ (1)

Also given that



Dola has bought 4 art papers and 10 sketch pens of the same rate.
So the equation become

4(art papers) +10(pens) =16

4X +10Y =16............ (2)

We can plot this line on graphs

Equation (1)

X 0 8
Y= 16—2X 3.2 0

Equation (2)

X 0 4

L6—10K
Y=—7 1.6 0

We can see the plots given below -

» #

As we can see that both lines are parrell to each other
So there is no solution to this equations

We cannot find any value of the price of pens and art papers.
Let us Work Out 5.2
1 A. Question

Let us draw the graph of the following simultaneous equations and write
whether they are solvable or not and if they are solvable, let us write that



particular solution or 3 solutions if they have infinite number of solutions:

2x+3y-7=0
3x+2y-8=0
Answer

2x+3y-7=0y= % .. equation (i)

X 2 4
y=120 1 -0.33

Equation (i) will be plotted as line AB.

3x+2y-8=0y= % .. equation (ii)

X ] 4
'}I" — B-2x 4 _2

Equation (ii) will be plotted as line CD.
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Here, we can see in the graph that lines AB and CD are intersecting at point
A(2,1).Hence it is solvable.

Solution of equations is x=2 and y=1.
1 B. Question

Let us draw the graph of the following simultaneous equations and write
whether they are solvable or not and if they are solvable, let us write that
particular solution or 3 solutions if they have infinite number of solutions:



4x-y=0
-8x + 2y =-22
Answer

4x -y =0y =4x .. equation (i)

X 0 1
y=4x| 0

Equation (i) will be plotted as line AB.

—22+8x

-8x+2y=-22y= .. equation (ii)

Equation (ii) will be plotted as line CD.

A(1,4)

c(3,1)

2 B(0,0)

Here, we can see from graph that lines AB and CD are not intersecting each other
i.e, they are parallel. Hence it is not solvable.

1 C. Question

Let us draw the graph of the following simultaneous equations and write
whether they are solvable or not and if they are solvable, let us write that
particular solution or 3 solutions if they have infinite number of solutions:



7x + 3y =42
21x +9y =42

Answer

7x+3y=42y = % .. equation (i)

y=22| o0 4.66

Equation (i) will be plotted as line AB.

42—21x

21x+9y =42y = .. equation (ii)

X 2 0
y = 22X 0 4.66

Equation (ii) will be plotted as line CD.

C (0, 4.66) A (4, 4.66)

Here, we can see from graph that lines AB and CD are not intersecting each other
i.e, they are parallel. Hence it is not solvable.

1 D. Question

Let us draw the graph of the following simultaneous equations and write
whether they are solvable or not and if they are solvable, let us write that
particular solution or 3 solutions if they have infinite number of solutions:

S5x+y =13



5x + 5y =12
Answer

5x +y =13y =13 - 5x .. equation (i)

X 2 3
y = 13 - 5x 3 -2

Equation (i) will be plotted as line AB.

5x + 5y =12y = ——> __ equation (ii)
X 0 2
'\}f = ngi 2.4 D.'q'

Equation (ii) will be plotted as line CD.

A(2,3)
C(0,2.4)

B(3,-2)

P(2.65,70,25)

Here, we can see in the graph that lines AB and CD are intersecting at point

P(2.65,-0.25).Hence it is solvable.
Solution of equations is x=2.65 and y=-0.25.

2 A. Question

By comparing the co-efficient of the same variables and constants of the
following pairs of equations, let us write whether the pair of equations is
solvable or not and check them by drawing the graphs of the equations.

Xx+5y=7



x+ 5y =20

Answer
x+5y=7..11)
x+ 5y =20 ..(2)

Let us express the equations (1) and (2) in the form of

ax + by +c = 0 where a and b can’t be 0 at the same time.

[In the first equation, we use a{, b1, c1 and in second equation, we use a;, by, c5 |
x+5y=7x+5y=20

~X+5y+(-7)=0.x+5y+(-20)=0
Orlxx+5xy+(-7)=0o0r,1xx+5xy+(-20)=0

Herea; =1,b;=5,c¢1=-7anday; =1,by =5,cy =-20

. . a, b, c
Comparing the ratio of =, =, =, we get

az by cg

a 1b 3 C -7

Boh P qand2=C

a- 1 by 5 Co —-20

b
Here ? = b—l * % . Therefore, it is not solvable. Lines will be parallel.
2 2 2

Now, plot the lines on graph,

X+by=7y= == equation (i)

5

Equation (i) will be plotted as line AB.

x+5y=20y= E .. equation (ii)
X a
? — ﬂﬂs—x 4

Equation (ii) will be plotted as line CD.



44

2]

We can also see clearly in the graph that two lines are not intersecting each
other at any point.

2 B. Question

By comparing the co-efficient of the same variables and constants of the
following pairs of equations, let us write whether the pair of equations is
solvable or not and check them by drawing the graphs of the equations.

2x+y=8

2y - 3x=-5

Answer

2x+y=8..(1)

2y - 3x=-5...(2)

Let us express the equations (1) and (2) in the form of
ax + by +c = 0 where a and b can’t be 0 at the same time.
[In the first equation, we use ay, b1, ¢1 and in second equation, we use a,, by, ¢5 |
2x+y=82y-3x=-5

W 2X+y+(-8)=0-2y+(-3x)+5=0
Or2xx+1xy+(-8)=00r,-3xx+2xy+5=0
Herea; =2,b;=1,c;=-8anday =-3,by=2,¢cp =5

3 b ﬂweget

Comparing the ratio of =, —,
a; by cg



a b e . . .
Here = # b—l . Therefore, it is solvable and has one common solution. Lines will
dg z

intersect at a point.
Now, plot the lines on graph,

2x+y =8y =8-2x..equation (i)

X 4 2
y = 8 - 2x 0

Equation (i) will be plotted as line AB.

—5+3x
2

2y -3x=-5y= .. equation (ii)

x 1

y= =3 -1

Equation (ii) will be plotted as line CD.

Here in the graph also, we can see that two lines are intersecting each other at
point P(3,2). So it has a common solution whichisx =3 andy = 2.

2 C. Question

By comparing the co-efficient of the same variables and constants of the
following pairs of equations, let us write whether the pair of equations is
solvable or not and check them by drawing the graphs of the equations.



5x + 8y = 14

15x + 24y =42

Answer

5x+8y =14 ...(1)

15x + 24y =42 ...(2)

Let us express the equations (1) and (2) in the form of
ax + by +c = 0 where a and b can’t be 0 at the same time.
[In the first equation, we use a{, b1, ¢1 and in second equation, we use a;, by, c5 |
5x + 8y = 14 15x + 24y = 42
#5x+8y-14=0.15x+24y -42=0
Or5xx+8xy+(-14)=0o0r, 15 xx+24 xy +(-42) =0
Herea; =5,by =8,¢1 =-14 and ay = 15, by = 24, ¢ = -42

3 by ey

Comparing the ratio of =, =, —, we get
az by cg
a, 5 1b 2] 1 c —14 1
—=—_=—,—l=—=—and—l=—=—
aq 15 3 bg 24 3 Co —432 3
HJ_ I:IJ_ CJ_ .. . .. .
Here — = — = — . Therefore, it is solvable and has infinite common solutions.

dg z Cz
Lines will overlap.

Now, plot the lines on graph,

5x+8y=14y= 1‘:5}" .. equation (i)
X 1 5]
",I' = 14;—“ 1.12 '2

Equation (i) will be plotted as line AB.

15x + 24y = 42 y = 2232

.. equation (ii)

x -2 5
y = 42-15% 3 -1.37

24

Equation (ii) will be plotted as line CD.
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Here in the graph also, we can see that both lines are overlapped on each other.
Therefore it has infinite common solutions.

2 D. Question

By comparing the co-efficient of the same variables and constants of the
following pairs of equations, let us write whether the pair of equations is
solvable or not and check them by drawing the graphs of the equations.

3x+2y =6

12x + 8y = 24

Answer

3x+2y=6..(1)

12x + 8y =24 ...(2)

Let us express the equations (1) and (2) in the form of
ax + by +c = 0 where a and b can’t be 0 at the same time.
[In the first equation, we use ay, b1, ¢1 and in second equation, we use a;, by, ¢5 |
3x+2y =6 12x + 8y = 24

L 3x+2y+(-6)=0-12x+8y +(-24) =0
Or3xx+2xy+(-6)=001,12xx+8xy+(-24)=0
Herea; =3,b;=2,c;=-6anday =12,by, =8,¢cy =-24

3 By ﬂweget

Comparing the ratio of =, —,
az by cg



1|:| 2 1 CJ_ - 1
- 2 =-=-and—=—=-
a, 12 4'b, 8 4 c, -24 4

a b c - . e .
Here = = = = — . Therefore, it is solvable and has infinite common solutions.
dg z Cz

Lines will overlap.

Now, plot the lines on graph,

3x+2y=6y= % .. equation (i)
X -2 4
"l" = 6_:33{ 6 '3

Equation (i) will be plotted as line AB.

12x + 8y =24y =222 equation (ii)
X a
‘jlr — 34—El.'_'i:{ 3

Equation (ii) will be plotted as line CD.

(0,3}

Here in the graph also, we can see that both lines are overlapping on each other.
Therefore it has infinite common solutions.

3 A. Question

Let us determine the relations of ratios of the same variable and constants of the
following pairs of equations and write whether the graphs of the equations will
be parallel or intersecting or overlapping.



5x+3y =11

2x -7y =-12

Answer

5x+3y =11 ...(1)

2x-7y=-12 ...(2)

Let us express the equations (1) and (2) in the form of
ax + by +c = 0 where a and b can’t be 0 at the same time.
[In the first equation, we use a{, b1, ¢1 and in second equation, we use a;, by, c5 ]
5x+3y=112x-7y=-12
~5x+3y+(-11)=0-2x-7y+12=0
Or5xx+3xy+(-11)=0o02xx+(-7)xy+12=0
Herea; =5,b;=3,c;=-11anday =2,by =-7,c, =12

. . a, b, c
Comparing the ratio of =, =, =, we get
az by cg

b 3 ¢, —11
=—and—==—

A Dy
b. -7 o 12

B
a, 2’
a

b
Here i b—l . Therefore, it has one common solution. Graph of equations will
2 2

intersect at a point.
3 B. Question

Let us determine the relations of ratios of the same variable and constants of the
following pairs of equations and write whether the graphs of the equations will
be parallel or intersecting or overlapping.

6x-8y=2
3x-4y=1
Answer
6x-8y=2..(1)
3x-4y=1..(2)

Let us express the equations (1) and (2) in the form of
ax + by +c = 0 where a and b can’t be 0 at the same time.

In the first equation, we use a1, b1, ¢4 and in second equation, we use a», b-, c
q 1 P11 q 2 V2, L2

6x-8y=23x-4y=1



L 6x+(-8y)+(-2)=0-3x+(-4y)+(-1) =0
Or6xx+(-8)xy+(-2)=00r,3xx+(-4)xy+(-1)=0

Herea; =6,b;=-8,c;=-2anday=3,by=-4,c, =-1

b,
Comparing the ratio of— b— — we get
dg 2 2
a, -8 Cy -2
—=——2 =—=2Zand—=—=12
32 2 —-:1.- Cz _1
b
Here X =22 . Therefore, it has infinite common solutions. Graph of

az z Cz
equations will overlap.

3 C. Question

Let us determine the relations of ratios of the same variable and constants of the
following pairs of equations and write whether the graphs of the equations will
be parallel or intersecting or overlapping.

8x-7y=0

8x - 7y =56
Answer
8x-7y=0..(1)
x+ 5y =20 ..(2)

Let us express the equations (1) and (2) in the form of

ax + by +c = 0 where a and b can’t be 0 at the same time.

[In the first equation, we use a{, b1, ¢1 and in second equation, we use a,, by, ¢5 |
8x-7y=08x-7y =56

~8x+(-7y)+0=0.8x+(-7y) +(-56) =0
Or8xx+(-7)xy+0=001,8xx+(-7)xy+(-56) =0

Herea; =8,by=-7,ci=0anday; =8,by =-7,¢c5 =-56

b,
Comparing the ratio of— h— — we get
dg 2 2
a -7 c 1]
—*=——1 t=—=1land—==—=0
an 8 bo -7 Co —36

Here ? =3 — # C— Therefore, graph of equations will be parallel.
2 2 2

3 D. Question



Let us determine the relations of ratios of the same variable and constants of the
following pairs of equations and write whether the graphs of the equations will
be parallel or intersecting or overlapping.

4x-3y =6

4y - 5x =-7
Answer
4x-3y=6..(1)

4y - 5x =-7 ...(2)

Let us express the equations (1) and (2) in the form of

ax + by +c = 0 where a and b can’t be 0 at the same time.

[In the first equation, we use ay, b1, c1 and in second equation, we use a;, by, c5 |
4x -3y =64y - 5x=-7

2A4x+ (F3y)+ (-6) =0 -5x+4y + 7= 0
Or4xx+(-3)xy+(-6)=0o0r,-5xx+4xy+7=0

Herea; =4,b;=-3,ci=-6anday; =-5,by =4,c, =7

3 by ﬂweget

Comparing the ratio of =, —,
az by cg

a 4 b -3 Cqy —&
2=—“2=—and—=—
= -5 b, 4 Co 7

a b . . . .
Here a—l ES b—l . Therefore, it has one common solution. Graph of equations will
2 2

intersect at a point.
4 A. Question

Let us solve the following pairs of equations by drawing graphs which are
solvable and write 3 solutions which have infinite number of solutions.

4x + 3y =20
8x + 6y =40
Answer

4x+3y =20y = % .. equation (i)

X 5 -1
‘f — I0—-4x D B

Equation (i) will be plotted as line AB.



40—8x

8x+6y=40y = .. equation (ii)
X 2 0
y= 2= 4 6.66

Equation (ii) will be plotted as line CD.

A(-1,8) B

" C(0,6.686)

3 D(2,4)

Here we can see in the graph that, lines AB and CD overlaps on each other.
Therefore, it has infinite number of solutions.

Among them 3 solutions are:x=2 &y =4
x=5&y=0

x=-1&y=8

4 B. Question

Let us solve the following pairs of equations by drawing graphs which are
solvable and write 3 solutions which have infinite number of solutions.

4x + 3y =20
12x + 9y = 20

Answer

20—4x

4x+3y =20y = .. equation (i)

X 5 -1
Y — 20—-4x D 8




Equation (i) will be plotted as line AB.

20—12x

12x+9y =20y = .. equation (ii)

X -2 0
y = 21 | 488 | 2.22

Equation (ii) will be plotted as line CD.

A(-1,8) #

c(-2,4.88)

D(0,2.22)

Here in the graph, we can see that these two lines are parallel to each other.
Hence it is not solvable.

4 C. Question

Let us solve the following pairs of equations by drawing graphs which are
solvable and write 3 solutions which have infinite number of solutions.

4x + 3y =20
3 y
= 1
4 8
Answer

4x+3y =20y = % .. equation (i)

X 5 -1
y — 20;43{ EI 8

Equation (i) will be plotted as line AB.



3:"_§= 1 6x-y=8y=6x-8..equation (ii)

X 0 1
y= 6x-8 | -8 -2

Equation (ii) will be plotted as line CD.

Here in the graph, we can see that these two lines are intersecting each other at
point P(2,4). Hence it is solvable and its solutionisx =2 and y = 4

4 D. Question

Let us solve the following pairs of equations by drawing graphs which are
solvable and write 3 solutions which have infinite number of solutions.

p-q=3q=p-3..equation (i)

0 -17
g=p-3 -3 -20

Equation (i) will be plotted as line AB.

w |
[ =]

=6 2p-3q=36q= @ .. equation (ii)



p 20 -20
q= 22t | 1.33 | 25.33

Equation (ii) will be plotted as line CD.

40

30

kg
o

=

€(20,1.33)

] 40 &0 L) 1]

-4 =40 -30 =20 =10 0 '/ 10 0
Al

B(-17,-20

D(-20,-25.33)
=30
P(-27,-30)

40

Here in the graph, we can see that two lines are intersecting each other at point
P(--27,-30). Hence it is solvable and its solution is x =-27 and y = -30

4 E. Question

Let us solve the following pairs of equations by drawing graphs which are
solvable and write 3 solutions which have infinite number of solutions.

p-q=3

|
I

LA e
[l
%]

Answer

p-q=3q=p-3..equation (i)

p 0 3
g=p-3| -3 0

Equation (i) will be plotted as line AB.

=3 p-q=15q=p- 15.. equation (ii)

w |
w e



p 0 15
g= p-15| -15 0

Equation (ii) will be plotted as line CD.

“A D(0,-15)

55

Here in the graph, we can see that these two lines are parallel to each other.
Hence it is not solvable.

4 F. Question

Let us solve the following pairs of equations by drawing graphs which are
solvable and write 3 solutions which have infinite number of solutions.

p-q=3
8p-8g=5
Answer

p-q=3q=p-3..equation (i)

0
g=p-3| 0 -3

Equation (i) will be plotted as line AB.

8p-8g=5q= % .. equation (ii)

p 4 -4
q= 22 3.37 -4.62

Equation (ii) will be plotted as line CD.
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Here in the graph, we can see that these two lines are parallel to each other.
Hence it is not solvable.

5 A. Question

Tathagata has written a linear equation in two variables x + y = 5. I write another
linear equation in two variables, so that, the graphs of two equations will be

parallel to each other

Answer

x+y=5..1)

Let us express the equations (1) in the form of

aiX + bqy + c; = 0 where a and b can’t be 0 at the same time.
Let the required equation be ayx + byy + ¢y =0

X+y=5

~X+y+(-5)=0

Orlxx+1xy+(-5)=0

Herea; =1,by=1,¢1=-5

For lines of equation to be parallel in the graph, we need

a,_b o

a, by, ¢

b c
Let % = b—l =k, and C—l = K, where ky and k; are any real number and k;#k>
2 2 2

also both are non zero.




For simplicity, take k; = 0.5 and ky = 0.2

So, 2 =05=—=05=a,=2

= dg
Ezg_5=;.i=[}.5:~b2=2and
b bz

Cq -
—=02=—=02=c,=-25
':2 2

Therefore, required equation is 2x + 2y — 25 = 0 which will be parallel in the
graph with equationx +y =5

5 B. Question

Tathagata has written a linear equation in two variables x + y = 5. ] write another
linear equation in two variables, so that, the graphs of two equations will be

intersecting
Answer
x+y=5..11)

Let us express the equations (1) in the form of

aix + byy + ¢ = 0 where a and b can’t be 0 at the same time.
Let the required equation be a;x + byy + ¢, =0

Xx+y=5

~x+y+(-5)=0

Orlxx+1xy+(-5)=0

Herea; =1,by=1,¢1=-5

For lines of equation to be intersecting in the graph, we need

a; by

a; b,
a b
Let a—l =k, b—l = k, and cq = ¢y where kq and k; are any real number
2 -]

and kq#k, also both are non zero.

For simplicity, take kq = 0.5 and ky = 0.2

So,i =05= 2 0.5=a, =2 and
Az Az

b, 0.2 L 02=b,=5
—=02=—=02=b,=
b, b, ?



Therefore, required equation is 2x + 5y — 5 = 0 which will be intersecting in the
graph with equationx +y =5

5 C. Question

Tathagata has written a linear equation in two variables x + y = 5.1 write another
linear equation in two variables, so that, the graphs of two equations will be

overlapping
Answer
x+y=5..11)

Let us express the equations (1) in the form of

ai;x + byy + ¢ = 0 where a and b can’t be 0 at the same time.
Let the required equation be a;x + byy + ¢, =0

Xx+y=5

~x+y+(-5)=0

Orlxx+1xy+(-5)=0

Herea; =1,b;=1,¢1=-5

For lines of equation to be parallel in the graph, we need

a,_b_¢o

a, b, a )

a b c .
Let a—l = b—l = C—l = k where k is any real number and k+0.
2 2 2

For simplicity, take k= 0.5

So,t=05=—=05=a, =2
an a,

% _05=L=05=b,=2and
b bz
Cy -
—=05=—=05=0¢c,=-10
':2 2

Therefore, required equation is 2x + 2y - 10 = 0 which will be overlapping in the
graph with equationx +y =5

Let us Work Out 5.3

1 A. Question

Let us solve the following simultaneous linear equations in two variables by the
method of elimination and check them graphically:



8x+5y-11=0

3x-4y-10=0

Answer

Rewriting the above equations in the standard form of ax + by = ¢

8x + 5y =11 (i)

3x - 4y =10 (ii)

In this problem, we will eliminate ‘y’ from both the equations (i) & (ii),

Note: - We can eliminate any one of the variable, to eliminate y, we have to make
the coefficient of y in both the equations equal.

We have to multiply the coefficient of y with such a number that makes them
equal to the common factor of both of them.

Multiply equations (i) with 4 and (ii) with 5.

32x + 20y = 44
15x - 20y = 50
47x = o4

= x = 2, putting the value of x = 2 in equation (i), we gety = - 1
Hence the solution of the two linear equationisx=2andy =-1

Let us take the equation (i) as Straight Line A and (ii) as B . To draw the lines we
need at least 2 points to draw.

Generally, we substitute x = 0 or y = 0 in the given linear equations to get y and x.
So we get two points on the straight line. To find more points on the line, take
different values of x related to it, we get different values for y from the equation.

We get the following tables for the given linear equations.
For 8x + 5y =11

1

Y =511 — 8x)

X 2 -3

¥ -1 7

For 3x - 4y =10




Ir—dy=—10=0

Hence also by graphical method the solution comes out to be (2, - 1)
1 B. Question

Let us solve the following simultaneous linear equations in two variables by the
method of elimination and check them graphically:

2x+3y-7=0
3x+2y-8=0
Answer

Rewriting the above equations in the standard form of ax + by = ¢

2x + 3y =7 (i)

3x + 2y = 8 (ii)

In this problem, we will eliminate ‘x’ from both the equations (i) & (ii)

Multiply equations (i) with 3 and (ii) with 2 to make the coefficient of x equal.

Bx + 9y = 21
[-1 Bx + 4y = 16
Sy = 5

= y = 1, Putting the value of y in equation (i) gives x = 2

Hence the solution of this linear equationisx=2andy = 1.



Let us take the equation (i) as Straight Line A and (ii) as B . To draw the lines we
need at least 2 points to draw

Generally, we substitute x = 0 or y = 0 in the given linear equations to get y and x.
So we get two points on the straight)\ line. To find more points on the line, take
different values of x related to it, we get different values for y from the equation.

We get the following tables for the given linear equations.

For 2x+ 3y =7
. 7 -2
==(7 - 2x
y =3l )
bt -1 2
¥ 3 1
For 3x + 2y =8
! 8 — 3
=—(8 — 3x
y =5 )
X 2 -2

1 7

Jr+2y—8=10

Hence, Also by graphical method the solution comes out to be (2, 1).



2. Question

To eliminate y, what number is multiplied with the equation 7x - 5y + 2 = 0 and
then add to the equation 2x + 15y + 3 = 0.

Answer

To eliminate y, we have to make the coefficient of y in both the equations equal,
so we have to multiply the coefficient of y with such a number that makes them
equal to the common multiple of both of them.

In this case, equation 7x - 5y + 2 = 0 should be multiplied by 3 such that the
coefficient of y will be equal to 15 in both the cases.

3. Question

Let us write the least natural number by which we can multiply both the
equations and get the equal co - efficients of x, where the equations are 4x - 3y =
16 and 6x + 5y = 62.

Answer

In this case, the coefficient of x are 4 and 6, thinking of the common multiple of
the 4 and 6 comes out to be 12, hence multiplying 4x - 3y = 16 by 3 and 6x + 5y
= 62 by 2 makes the coefficient of x as 12 and then subtracting both the
equations to eliminate x.

4 A. Question

Let us solve the following linear simultaneous equations in two variables by the
method of elimination:

3x+2y=6
2x-3y =17
Answer

In this problem, we will eliminate ‘y’ from both the equations
3x + 2y =6 (i)
2x - 3y =17 (ii)

Multiplying equation (i) with 3 and (ii) with 2, We have

9x + o6y = 18
4% - By = 34
13x = 52
=>x=4

Putting the value of x in equation (i)

We havey =1/2 (6 - 3x)



y=-3.
Hence the solution of the linear equationisx=4andy =- 3.
4 B. Question

Let us solve the following linear simultaneous equations in two variables by the
method of elimination:

2x+3y =32
11y -9x =3
Answer

Rewriting the above equations in standard form,

2x + 3y =32 (i)

- 9x + 11y = 3 (ii)

In this problem, we will eliminate ‘x’ from both the equations.

Hence multiplying equation (i) with 9 and (ii) with 2, We have

18x + 27y = 288
-18x + 22y = 6

49y = 294
>y=6

Putting the value of y in equation (i)

we have, x =1/2 (32 - 3y)

=>x=7

Hence the solution of the linear equationisx=7 and y = 6.
4 C. Question

Let us solve the following linear simultaneous equations in two variables by the
method of elimination:

X+y =48
/ 5 r /
X—-I-—E(}' +4)

Answer
Rewriting the above equations in the standard form of ax + by = c.

Xx+y =48 (i)



x - 25y =6 (ii)

In this problem, we will eliminate ‘x’ from both the equations, simply
subtracting

X + ¥ = 48
-1 = - 2.5y = 5]
3.5y = 42

>y=12

Putting the value of y in equation(i)

we have, x = (48 - y) or x = 36.

Hence the solution of the linear equationisx =36 and y = 12.
4 D. Question

Let us solve the following linear simultaneous equations in two variables by the
method of elimination:

X A

1+ = :8

2 3

5

— =3y =-3
4

Answer

Rewriting the above equation as.

3x + 2y =48 (i)

5x - 12y = - 12 (ii)

In this problem, we will eliminate ‘y’ from both the equations!

Multiplying equation (i) with 6, we have

8x + 12y = 288
ox - 12y = -12
23x = 276
=>x=12

Putting the value of y in equation(i)
We havey =1/2(48 - 3x) ory = 6.
Hence the solution of the linear equationis x =12 and y = 6.

4 E. Question



Let us solve the following linear simultaneous equations in two variables by the
method of elimination:

"
=—_5
¥

3X ——
X+—=4

¥
Answer
Let i as Y, Rewriting the above equation as.
3x-2Y =5 (i)

X +4Y =4 (ii)

In this problem, we will eliminate ‘y’ from both the equations. Multiplying
equation (i) with 2, we have

6x - 4y = 10

X + 4"_.-" = 4

7x = 14
>x=2

Putting the value of y in equation(i)

WehaveY=-1/2(5-3x)orY=1/2
Since, Y = i therefore y = 2.
Hence the solution of the linear equationisx =2 and y = 2

4 F. Question

Let us solve the following linear simultaneous equations in two variables by the
method of elimination:

X V
_—'_:l
2 3
X W
_—'_:l
3 2
Answer

Rewriting the above equation as.

3x+ 2y =6 (i)



2x + 3y =6 (ii)
In this problem, we will eliminate ‘y’ from both the equations,

Multiplying equation (i) with 3 and (ii) with 2, we have

ox + 6y = 18
[-] 4x + 6y = 12
ax = b
o
ﬁx:t
p= ]

Putting the value of x in equation(i)

Wehavey =1/2(6-3x)ory =

o

: : o 6
Hence the solution of the linear equationisx = -andy =
=

ol an

4 G. Question

Let us solve the following linear simultaneous equations in two variables by the
method of elimination:

X+y 3x-—3y

a _7
2 4 B
X vV
14 18
Answer

Rewriting the above equation as.
5x - 3y =8 (i)
9x + 7y = 126 (ii)

In this problem, we will eliminate ‘y’ from both the equations. Multiplying
equation (i) with 7 and (ii) with 3, we have

35x - 21y = 56
27x + 21y = 378
62X = 434

= x = 7, putting the value of x in equation(i),
we havey = —%(8 — 5x)ory=09.

Hence the solution of the linear equationisx=7 and y = 9.



4 H. Question

Let us solve the following linear simultaneous equations in two variables by the
method of elimination:

Xy 1
X+y 5
Xy
X—-y 9
Answer

Rewriting the above equation as.

X +y = 5xy (i)

X -y =9xy (ii)

In this problem, we will eliminate ‘y’ from both the equations.
Adding both the equations

2x = 14xy (cancelling x from both the sides)
Putting the value of y in equation(i)
x=5xy-yorx=-1/2

Hence the solution of the linear equation is x = % andy =-1/2

Note: - Since we have cancelled x as it is common from both the sides, we have
neglected a solution that is x = 0, similarly other solution as y = 0.

4 1. Question

Let us solve the following linear simultaneous equations in two variables by the
method of elimination:

1 1
aQ — 3
x—-1 v-2
2 3
= | : _s
x—-1 v-2
Answer

Let us take as



1 i
E = aand@r_z] =b

Then the above equations will be
la+1b=3(i)
2a + 3b =5 (ii)

In this problem, we will eliminate ‘a’ from both the equations, Multiplying
equation (i) with 2, we have

2a + 2b
[-] 2a + 32b

5]

5

-b 1

= b =- 1, putting the value of b in equation(i)a=3-bora=4.

) 1 5
Since— = a=x =-and
x—1 4

1
}: = b —1 y= 1

Hence the solution of the linear equationisx = z andy = 1.
4 J. Question

Let us solve the following linear simultaneous equations in two variables by the
method of elimination:

14 3

Answer
1 1

Letustakeas—— = aand— = b

X+¥ Xy
Then above equations can be written as
14a +3b =5 (i)
21a- b = 2 (ii)
In this problem, we will eliminate ‘b’ from both the equations.

Multiplying equation (ii) with 3, we have



14a + 3b = 5

63a - 3b = 6
77a = 11
1

=>4 =

7
Putting the value of a in equation(i) givesb =1

1 1
Now Since ey a and:}, = b It will form again a system of linear equations

inxandy.
1 1
x+y 7
1
=1
X—y

Rearranging the above equation

x +y =7 (iii)
x-y=1(iv)
X + ¥y = 7
x -y =1
2% = 8

= X = 4, putting the value of x in equation(iii) gives y = 3.
Hence the solution of the linear equationisx =4 andy = 3.

4 K. Question

Let us solve the following linear simultaneous equations in two variables by the
method of elimination:

-
!

X+y X-y
5 4 20
X+Vv X-VvV 5
— 12 =0
3 2 6
Answer

Rewriting the above equation as.
9y - x =7 (i)

S5y - x=-5 (ii)



In this problem, we will eliminate ‘x’ from both the equations by subtracting the
equation.

Qy - X = 7
[kl 5y - x = -5
4y = 12

y = 3, putting the value of y in equation(i), we have x = 20
Hence the solution of the linear equationisy = 3 and x = 20
4 L. Question

Let us solve the following linear simultaneous equations in two variables by the
method of elimination:

Xx+y=a+b
ax + by = a2 - b2

Answer

In this problem, we will eliminate ‘y’ from both the equations by subtracting the
equation 2nd from 1st.

x+y=a+b (i)
ax + by = a* —b? (ii)

Multiplying equation 1st by ‘b’ to make the coefficient of y equal in both
equation. So we get,

bx + by = ba+b?
[-] ax + by = a’-b?
%x(b - a) = ba - a* + 2b*

Sy — ba—aZ + 2b*

b—a
Putting the value of x in equation (i) we get, value of y as
y=x—(a+b)

ba—a® + 2b®

sy =222 _(G+b
y — ( )
- z 12, .2
$F=baa+2b b= +a
b—a
ba +b?
Sy =
y b—a
. . . ba—aZ® + 2h* ba + b*?
Hence the solution of the linear equationisx = ai%and}r = EI‘: .
—a —a



4 M. Question

Let us solve the following linear simultaneous equations in two variables by the
method of elimination:

X+a y+b

a b
ax - by = a2 - b?
Answer
Rewriting the above equation as
bx—ay = 0 ..()
ax — by = a* — b? ...(ii)

Multiplying equation (i) by ‘b’ and equation (ii) by ‘a’ to eliminate y, we get

b?x -aby =0
[-]
alx - aby = a*-1b?
x(b? - a?) = b*-a’
=>x=1

Putting the value of x in (i) we gety = b
a

. : o b
Hence the solution of the linear equationisx = landy = -
a

4 N. Question

Let us solve the following linear simultaneous equations in two variables by the
method of elimination:

ax+by=c
a? x + b2y = 2

Answer

In this case, we will eliminate y from both the equations
ax + by =c (i)

a’x + by = c? (ii)

Multiplying equation (i) by ‘b" we get,



abx + by = ch

[-] a*x + by = c?
%x(ab — a%) = «¢b-¢?
cb —¢?
= X =
ab — aZ

Putting the value of x in equation (i) we get,

c?—ac
Y= b-a
. . .. ch—c? c® —ac
Hence the solution of the linear equationisx = andy =
ab—aZ® b-a

4 0. Question

Let us solve the following linear simultaneous equations in two variables by the
method of elimination:

ax+by=1
(a+b)
bx+ay =—5—5-—
a-+b-
Answer

In this case, we will eliminate y from both the equations
ax + by = 1 ()

bx + ay = @b (i)

a? +b2

Multiplying equation (i) by ‘a’ and (ii) by ‘b’ to eliminate y we get,

2

a“x + aby = a (iii)

bia+b)*
a® + b2

a? + b? + 2ab—a%—-b?
a2 + b?

b?x + aby = —b

= b’x + aby = b

2ab®
(a? +b2)

(iv)

= b%*x + aby =

Subtracting (iii) from (iv), we get



w
a3
X
<+
Q
[=p
na
I
i

2ab®
- -b*x + aby = —
[-] Y e
2ab?
x(a® - b? = =
( ) T2 + e
3 3 (a® +b?)a-2ab?
=
x(a®—b?) =
a® —ab? a(a®?—b?) a

T X T @+ )@ -b2) (a2 +b2)(aZ—b2) 2 + b?

Putting the value of x in (i) we gety = — ot
a

b
Hence the solution of the linear equationisx = 2 =
9 X a? + b2 andy a2 + b2

4 P. Question

Let us solve the following linear simultaneous equations in two variables by the
method of elimination:

(7x -y - 6)% + (14x + 2y -16)4 =0
Answer

This equation is of the form 32 + h?® = 0
This is possible if both ‘@’ =0and b =0

So, for above equation equals to zero
7X—y—6 = 0(i)and

14x + 2y — 16 = 0 (ii)

Now multiplying equation (i) by 2 and adding both equation we get,

14x - 2y = 12
14x + 2y = 16
28x = 28
=>x=1

Putting the value of x in (i) we gety = 1
So for the value of x = 1 and y = 1 the given equation equals to zero

Let us Work Out 5.4

1. Question



-

X
Let us express the variable x of the equation — + = = § in term of the variable

1o |

Taking L.C.M

2x + 3y
c =

=

= 2x+ 3y =48

48 — 3y
=X = —"
2
2. Question
2 7

Let us express the variable y of the equation ~ +—=1interm of the variably
X hi

Taking L.C.M

= 2y + 7X =Xy
= 7X=Xxy - 2y
= 7x=y(x- 2)

7
Xx—2

}i" —
3 A. Question

Let us solve the following simultaneous equations by the method of comparison
and check whether the solutions satisfy the equations.

2(x-y)=3
5x + 8y = 14
Answer

Let’s express the variable in terms of another variable.



= 2x-2y =3

= 2x=3+2y

i [3]
2

and,

5x+8y =14 ......... [2]

= 5x =14 - 8y

on comparing eq. [3] and eq. [4]
we get,

3+ 2y 14 — 8y
2 5

= 15+ 10y = 28 - 16y

= 26y =13

=X = 2 e [6]

by using the result in eq. [1] and eq. [2]
2(x-y)=3

L.H.S



-2(3

2
=3=RHS
similarly,
by eq. [2]
5x + 8y = 14

L.H.S

_ 5(2) + a@)

=10+4
=14 =RHS
3 B. Question

Let us solve the following simultaneous equations by the method of comparison
and check whether the solutions satisfy the equations.

3
2X+—=35

}."

2
Sx——=3

}."

Answer

expressing the equations in terms of one variable.

3
2Xx+—=35 ......[1]
}."
2
X ——=3 ....[2]
}."
3
2X+-=25
y
2xy + 3 -5
¥
= 2xy + 3 =5y
= 2xy =5y -3
>x == . [3]



on comparing eq. [3] and eq. [4]
5vy—3 3y + 2

2y by
= 5y(5y - 3) = 2y(3y + 2)

= 25y2 - 15y = 6y? + 4y

cancelling one power of y from both sides
= 25y -15=6y +4

=19y =19

>y=1

by eq. [3]

3y + 2
=5

X

3(1) + 2
=X = EEON
=>x=1

=~ solution of this pairisx=1,y=1

verifying by eq. [1]
3

2x + - =5
y

L.H.S

3

=5=RHS

by eq. [2]



EBx—— =3
¥y
L.H.S
2
(D~
=3=R.HS

3 C. Question

Let us solve the following simultaneous equations by the method of comparison
and check whether the solutions satisfy the equations.

taking L.C.M

=>3x+2y=6

on comparing eq. [3] and eq. [4]

6 —2y 6 — 3y
3 2

=

= 12-4y=18-9y



=>5y=6

=y =

|

by using eq. [5] in eq. [3]

6 — 2y
=¥ = ———
X 3
6
oy 6-2(g)
3
=X = 2..[6]

by eq. [5] and [6]

6 6
X = — = -
57 75

verifying the result by eq. [1]

X ¥
—+Z =1
2 3

=1
verifying the result by eq. [2]

X ¥
—+Z =1
3 2

=
an
n

U
+
b3 o] o

U
T ooy

+
= ] w

Il
'_'l.
I
-
v



3 D. Question

Let us solve the following simultaneous equations by the method of comparison
and check whether the solutions satisfy the equations.

4x - 3y =18
4y - 5x =-7
Answer

by eq. [2]
4y - 5x =-7
= 5x=4y +7

sx = 22 [4]

on comparing eq. [3] and eq. [4]

18 + 3y 7 + 4y
4 -5

=

= 90 + 15y = 28 + 16y

by using eq. [5] in eq. [3]

18 + 3y
=X = —"
x 4

6

oy 6-2(g)
3

=X = 2..[6]

w |



verifying the result by eq. [1]

S +i=1
LH.S

6 6
= %—i—%
_5.5

10 15
_3,2

5 b
=1

verifying the result by eq. [2]

X Y
—+Z =1
32

=
aw
tn

I

_I_
b | o

+
= o w

o
L

J
e el o

l
[y
l

4. Question

Let us solve the simultaneous equations 2x +y = 8 and 2y - 3x = -5 by the
method of comparison and justify them by solving graphically.

Answer

expressing the equations in terms of one variable.

2x+y =8
:~X=? ......... [1]
2y - 3x=-5
=3x=2y+5

Sy = EE [2]

by comparing eq. [1] and eq. [2]



8—vy 2y + 5
2 3

=

=24 -3y =4y + 10

=7y =14

by using [3] in [1]

8-y
=¥ = ——
2
8—2
=¥ = —
2
=X =3

Let’s make the graphs of given linear equations,
We get the following tables for the given linear equations.
For2x+y =8

y=8-2x

For 2y - 3x=-5

3x—5§&
2

Plotting these points on a graph and joining them, we get two straight lines.



From the graph, we can see that both lines intersect at (3, 2), hence the solution
to this pair is (3, 2).

5 A. Question

Let us solve the following simultaneous equations in two variables by the
method of comparison:

3x-2y=2
7x + 3y =43
Answer

expressing the equations in terms of one variable

3x-2y=2
i [1]
2
7x + 3y =43
_ 43-3y
=X = T e [2]

by comparing eq. [1] and eq. [2]

2 + 2y 43 — 3y
3 7

=

= 14y + 14 =129 - 9y

= 23y =115



by using [3] in [1]

2 + 2y
=X =
3
2+ 2x5
> = —
3
=>x=4

5 B. Question

Let us solve the following simultaneous equations in two variables by the
method of comparison:

2x-3y=8
X+y 7
X—F_3
Answer

expressing the equations in terms of one variable

2x-3y=8

Sx = 22 [1]
2

X+y 7

x—y 3

by comparing eq. [1] and eq. [2]

8 + 3y 5y
= = —
2 2
= 8+ 3y =5y
=>2y=8
=>y=4..... [3]

by using [3] in [1]

8 + 3y
2

=X



=>x=10
5 C. Question

Let us solve the following simultaneous equations in two variables by the
method of comparison:

1 1
—(x—-y)=—(y -1
3( ') _I.(' )
1 -
—(4x-35y)=x-
Answer

expressing the equations in terms of one variable

. _1 v —
(x=y)=5(y 1)

| =

1
5(4}{—5}?) =x—7

= 4x -5y =7x-49

= 3x =49 - 5y

by comparing eq. [1] and eq. [2]

Ty—3 49 — by
4 3

=

= 21y - 9 = 196 - 20y

= 41y = 205

by using [3] in [1]

Ty—3
4

=X



7%x5—3

=X =8
5 D. Question

Let us solve the following simultaneous equations in two variables by the
method of comparison:

X—1_4
v+1 5
X—3 _1
v—35 _2
Answer

expressing the equations in terms of one variable

x+1 4

y+l 3

=>5x+5=4y +4

=X = —"— .. [1]
X—S_l
1.—5_2

by comparing eq. [1] and eq. [2]

4y —1 5+y
5 2

=

=8y -2=25+5y

= 3y =27

by using [3] in [1]

4y —1
5

= X




4(9)—1
=X = —-
5
=>x=7
5 E. Question

Let us solve the following simultaneous equations in two variables by the
method of comparison:

x+y=11

}-'—2:%(10}-'—);)

Answer
expressing the equations in terms of one variable

x+y=11

by comparing eq. [1] and eq. [2]

=>16-2y=11-y

by using [3] in [1]

=>x=11-y
=>x=11-5
=>xXx=6

5 F. Question

Let us solve the following simultaneous equations in two variables by the
method of comparison:

L2 -1

X v
3 4

2x+4y =11

Answer



expressing the equations in terms of one variable

R

X ¥
3 4

=>4x+3y =12

2x+4y =11

= 2x=11-4y

by comparing eq. [1] and eq. [2]

12—-3y 11—4y
4 N 2

=

= 24 - 6y = 44 - 16y

= 10y =20

by using [3] in [1]

12 — 3y
=X = —"
X 4

12 —3(2)
=X = Z
3
=X = —
=3

5 G. Question

Let us solve the following simultaneous equations in two variables by the
method of comparison:

Answer

expressing the equations in terms of one variable



by comparing eq. [1] and eq. [2]
Ty—2 9y + 6

= =
y 2y
Ty—2 9y + 6
= =
1 2

=14y -4=9y +6

= 5y =10

by using [3] in [1]

Ty—2
=¥ =
y
7(2) -2
= =
X 2
=>x=6

5 H. Question

Let us solve the following simultaneous equations in two variables by the
method of comparison:

1. 1.5
X }-'_6
1 1.1
X v 6

Answer



expressing the equations in terms of one variable

= 6y + 6x = 5xy
= x(5y - 6) = 6y

6y
=X = Sy [1]

= 6y - 6X =Xy

= x(y +6) =6y

by comparing eq. [1] and eq. [2]

6y 6y
5y—6 vy + 6

=

>y+6=5y-6
=>4y =12
Sy=3 . [3]

by using [3] in [1]

6y
=X = 5y —6
6x3
=¥ = —
Ex3—6
18
=X = —
9
=X = 2

5 1. Question

Let us solve the following simultaneous equations in two variables by the
method of comparison:

X+y .

Xy



Xy

Answer

expressing the equations in terms of one variable

X+y
xy
= X+y =2Xy
=x(2y-1)=y
:x=$ ......... 1]
X—Y _1
Xy
> X-y =Xy
=x(1-y)=y
=::x=1i_y ......... 2]

by comparing eq. [1] and eq. [2]

y y
—1 =
2y—1 11—y

=>2y-1=1-y

=>3y=2

by using [3] in [1]

I
2y—1
2
=¥ = g’
EXE—S
2
=X = —=
X 5

5]. Question



Let us solve the following simultaneous equations in two variables by the
method of comparison:

n L5
3 4
41 1..' —_ 1..' d
X+y X ‘:Si
4 3 3
Answer

expressing the equations in terms of one variable

X+y X-V¥
5 1

=3

= 4x + 4y + 5x - 5y =20x 5

= 9% -y =100
-y = 2EY [1]
9
X_}.'_X_}.':Si
4 5 5

X+y X—¥ 29

+ —_
4 5 5

= 5x + 5y +4x - 4y =116

=>9%x=116-y
_ 116-y
=X = T e [2]

by comparing eq. [1] and eq. [2]

100 +y 116—y

=
9 9

= 2y=16

=>y=8..... [3]

by using [3] in [1]

100 + y

=X =
9

100 + 8
9



=X =12
5 K. Question

Let us solve the following simultaneous equations in two variables by the
method of comparison:

1.."
R
x 2
8
—+2yv =10
X
Answer

expressing the equations in terms of one variable

& i2y=10
X

= 8+ 2xy = 10x

= x(10-2y)=8

by comparing eq. [1] and eq. [2]

8 8
= =
y—2 10 — 2y

=210-2y=y-2

=3y =12

by using [3] in [1]



;"*XZFTE
8
=X = ——
)
8
=X = —
T2
=>x=4

5 L. Question

Let us solve the following simultaneous equations in two variables by the
method of comparison:

2-2(3x-y)=10

10(4-y)-5x=4(y - x)

Answer

expressing the equations in terms of one variable
2-2(3x-y)=10

=2-6x+2y=10

=>6x=2y-8

dividing by 3 on both sides.

10(4-y)-5x=4(y - x)
= 40 - 10y - 5x = 4y - 4x

= x+ 14y =40

by comparing eq. [1] and eq. [2]

y—4
;‘A.—

— 40- 14
3 y

=y -4=120- 42y

by using [3] in [1]



y—4

=YK = ——
3
124

=X = —
43

Let us Work Out 5.5
1. Question

2 3
Let us express x of the equation —+ — =1 in terms of the variable y.
X V

Answer

2 3
We have to express x of the equation - + 5o 1in terms of y.

=—-+-—-=1
2 3
=—-—=1—-—-
y
2 —3
= —=—
X y
X y
= -—=—"
2 y—3
y
=2X=2(——
( 3
2y
= X=——7
y—3
=~ x of the given equation in terms of variable y is X = }%

2. Question

7

Let us write the value of x by putting instead of y in the equation 2x +

3y =9.

Answer

T—dx

Given let be put instead of y in the equation 2x + 3y = 9.

-5

We have to find the value of x.

7 —4x
=:~2X+3( £ )=9




T —4x

2x—3 =9
= 2X ( c )
5(2x) — 3(7 — 4x)
= =9
5
10x— 21+ 12x
= =9
5
22x— 21
= =

5
= 22x-21=9(5)
= 22x-21=45
= 22x=45+21
= 22x =66
=>x=3
=~ Value of x is 3.
3 A. Question

Let us solve the following equations in two variables by the method of
substitution and check them graphically.

3x-y=7

2x+4y =0

Answer

Given3x-y =7 ... (1)
2x+4y=0..(2)
Expressing y of equation (1) in terms of x,
=>3x-y=7
=3x-7=y ..(3)
Substituting (3) in (2),
=2x+4y =0

= 2x+4(3x-7)=0
= 2x+12x-28=0
= 14x-28=0

= 14x =28



ax=2

Substituting x value in (3),
=>3x-7=y

=>3(2)-7=y

Ly=-1

~ By solving, we getx=2andy =-1.
Justification:

Generally, we substitute x = 0 or y = 0 in the given linear equations to get y and x.
So we get two points on the straight line. To find more points on the line, take
different values of x related to it, we get different values for y from the equation.

We get the following tables for the given linear equations.

For3x-y=7
>y=3x-7
X 0 7/3=2.33
hd -7 0
For 2x + 4y =0
=> X =-2y

X 8]

Y 0 -1




Plotting these points on a graph and joining them, we get two straight lines.

From the graph, we can see that both lines intersect at (2, -1), hence the solution
to this pair is (2, -1).

Hence x and y values satisfy equations (1) and (2).
3 B. Question

Let us solve the following equations in two variables by the method of
substitution and check them graphically.

X, Y _,_X2.7¥
2 3 4 2
Answer

Given-+Z=2..(1)
2 3

And>+¥=2..(2)
4 2

Expressing x of equation (1) in terms of y,

Xy

A
~373

X y
St _9 2

2 3



12-2y
o

-3

Substituting (3) in (2),

X ¥

il
4173

12 -2y

3 y

3 Y s
YT, 2

12 -2y vy

i T A
YT 12 '3

12 — 2y + 6y 5
12 B
12 + 4y
_ =7
12

=

=

= 12 + 4y = 2 (12)

=> 12 +4y =24
=>4y =24-12

Substituting y value in (3),

12 -2y
= =
X 3
12 —2(3)
=x=—""
X 3
6
=X=—
X=3
mX=2

~ By solving, we get x =2 and y = 3.
Justification:

Generally, we substitute x = 0 or y = 0 in the given linear equations to get y and x.
So we get two points on the straight line. To find more points on the line, take
different values of x related to it, we get different values for y from the equation.

We get the following tables for the given linear equations.

For=+Z=2
2 3



X y
=—=2-=
2 3
X 6-—y
= — =
3
12 — 2y
N X = 3
X 0 4
A =] 0
For-+Y=12
4 2
X ¥
—=2_-_=
~ 2
X 4-y
= —=—
2
x=8-2y

Plotting these points on a graph and joining them, we get two straight lines.

From the graph, we can see that both lines intersect at (2, 3), hence the solution
to this pair is (2, 3).

Hence we can say that x and y values satisfy equations (1) and (2).
4 A. Question

Let us solve the following simultaneous equations in two variables by the
method of substitution and check whether the solutions satisfy the equations.



2x+—=1
}."
2 11
Sx——=—
v 12
Answer

3
2Xx+-=1 ..
x+-=1..(1)

And 5x—§= =N

12

Expressing x of equation (1) in terms of y,

3
=2x+—=1
y

Substituting (3) in (2),

(2 1
= E5x——=—
YT
-3 2 11
-5y - = —
2y y 12

5y—15 2 11

2y y 12

5y—15—4 11

= _
2y 12

5y—19 11
2y 12

=

= 12 (5y - 19) = 11 (2y)
= 60y - 228 = 22y
= 60y - 22y = 228

= 38y =228



=y =228/ 38

Substituting y value in (3),

y—3
=X=—
X 2y
6—3
= ——
2(6)
3
= Y= —
12
~x=1/4

=~ By solving, we get x=1/4 and y = 6.

Justification:
1 EX-i-E—l
(1)-2x+:
21+3 1
= — —_ =

QD+ e

1+1 .
2727
>1=1

z 11

And(Z)-EX—;=E

1 2 11
:5(—)——=—

4 6 12
15 4 11
= ———=—
12 12 12
11 11
= —=—

12 12

- We can see x = 1/4 and y = 6 satisfy equations (1) and (2).
4 B. Question

Let us solve the following simultaneous equations in two variables by the
method of substitution and check whether the solutions satisfy the equations.

3
2

A
X y



5 10

3
X ¥y 6
Answer

Given-+-=2 .. (D)
x ¥

5 10 5
And-+—=5-
X ¥ 5]
5 10 35
=’;';+?=? (2)

Expressing x of equation (1) in terms of y,

Substituting (3) in (2),

5 10 35
=—-—+—=—
X y 6
5 +1D 35
= _—
2y y 6
2y—3
10y —15 10 35
= — = —
2y y 6
10y —15+20 35
= = —
2y 6
10y +5 35
= = —
2y 6

= 6 (10y + 5) = 35 (2y)
= 60y + 30 = 70y

= 30 =70y - 60y



= 30 =10y
=y=30/10

Substituting y value in (3),

2y
= =
= oy—3

2(3)
~X*T23)-3

6
=X=—
X=3
NX=2

=~ By solving, we get x =2 and y = 3.

Justification:

2 3
(1)-;+;=2

35 3%
= — =—

6 6
= We can see that x = 2 and y = 3 satisfy equations (1) and (2).
4 C. Question

Let us solve the following simultaneous equations in two variables by the
method of substitution and check whether the solutions satisfy the equations.

X+y
. :3

Xy



XV
Answer

Given—~ = 3 ... (1)
Xy

X—y
== 1
And - -2

Expressing x of equation (1) in terms of'y,
X+
y_ 3
Xy

=

=>X+y=3xy
~x=3xy -y ... (3)
Substituting (3) in (2),

X—y
Xy

1

=

3Xy—-y—y
= — =
xy

1
R 3xy— 2y 1
Xy
= 3xy - 2y =Xy
= 3xy - Xy = 2y
= 2xy =2y
ax=1
Substituting x value in (3),
=>x=3xy -y
=1=31)y-y
=>1=3y-y
=>1=2
ny=1/2
~ By solving,x=1andy =1/2.

Justification:



= We can see that x =1 and y = 1/2 satisfy equations (1) and (2).
4 D. Question

Let us solve the following simultaneous equations in two variables by the
method of substitution and check whether the solutions satisfy the equations.

x+y 7
X—-y 3
X+Y -
10
Answer

e Y _ 7
Given ey 3" (1)

Andx +y = 1—?0 )

Expressing x of equation (2) in terms of y,

7
=’;~X+}’=ﬁ



7

Substituting (3) in (1),

x+y 7

X—y 3

=

7
0 Yty 7
3

7
10 Y Y

7 _ 7
=?3(IE)—-?(IE"EF)

21 49
=1
10 10

49 21

Substituting y value in (3),

7
7 1
=X=———
=70 5
7-2
=X=—
10
5
=X=—
=70
.'.X:1/2

= By solving, we getx =1/2 and y =

Justification:

[



And (2)-x+y = —

~ Wecanseethatx=1/2andy = % satisfy the equations (1) and (2).

5 A. Question

Let us solve the following simultaneous equations in two variables by the
method of substitution.

2(x-y)=3

5x + 8y = 14

Answer

Given2 (x-y)=3
=>2x-2y=3..(1)

And 5x +8y =14 ... (2)
Expressing x of (1) in terms of y,
= 2x-2y=3

= 2x=3+2y



342y
== (3)
Substituting (3) in (2),

= 5x+8y =14

3+ 2y
:5( )+8y=14

15 + 10y + 16
EF Y 14

=

15 + 26
—— Y14

=

= 15+ 26y =28
= 26y =28 - 15
= 26y =13
=>y=13/26
~y=1/2

Substituting y value in (3),

3+ 2y
= =
=T
3+2(3)
=K== —2
2
341
=X=—
4
=X =—
2
nX=2

=~ By solving, we get x=2andy = 1/2.
5 B. Question

Let us solve the following simultaneous equations in two variables by the
method of substitution.

3
2Xx+—=35
}."



Answer

mwm2X+§=5"{D

mm5x—§=3"4m

Expressing x of equation (1) in terms of y,

3
= 2x+—=5%
y
= 2X=5——
by —3
= 22X = Y
y
__ 3y-3
= 2y . (3)

5y—3 2
= 5( )——=3
2y y
25y —15 2
= —_—_—=
2y y
25y — 15 — 4y
= =3
2y
21y — 15
=:~F—=3
2y
= 21y - 15 =6y
= 21y - 6y = 15
= 15y =15
~y=1

Substituting y value in (3),

5(1)—3
2
=X=—
2
~x=1

~ By solving, we getx=1andy = 1.



5 C. Question

Let us solve the following simultaneous equations in two variables by the
method of substitution.

X A
_—'_:l
2 3
X A
_—'_:1
3 2
Answer

Given-+Z=1..(1)
2 3
X,V _
And-+2=1..(2)

Expressing x of equation (1) in terms of y,

Xy

e A
273

X y
—_—=1-Z
=3 3
X 3—-y
= —=—"
3

x=22.(3)

Substituting (3) in (2),

Xy
A
373

6— 2y

5V
3 +2
y

= =1

6 —2y

= +-=1
9 2

12 — 4y + 9y |
18 B

=

12 + 5y
18

=

= 12+5y =18
= 5y =18-12

=>5y=6



[

.'.y:

Substituting y value in (3),

6-2()
;"*X=T
=>x=—

30— 12
= x= g

18
;"*X_E

6

x=3

ol an

=~ By solving, we get x = ?and y =

5 D. Question

Let us solve the following simultaneous equations in two variables by the
method of substitution.

| e

¥
1
7x -5y =2

Answer

Giveng = f (1)
And 7x - 5y =2 ... (2)

Expressing x of equation (1) in terms ofy,

Substituting (3) in (2),
= 7x-5y=2

3y



Substituting y value in (3),

3y
=X=—
=7
3(8)
=X=—"
=77
“X=6

=~ By solving, we get x =6 and y = 8.
5 E. Question

Let us solve the following simultaneous equations in two variables by the
method of substitution.

2 5
I |
X p?

3 2 19
x v 20
Answer

e =4+ 2 —
Given - + . 1.1

3 2 19
And +1=30..(2)

Expressing x of equation (1) in terms of'y,

2 5
=—-+-=1
x VY

2 5
=—-=1—-
X y
2 y—5
= —=—
X y



=

B | 3

¥

y—5
A

= X= s (3)

Substituting (3) in (2),
3 N 2 19
=—+4+—=—
X y 20

3y—11 19

= =—
2y 20

= 20 (3y - 11) =19 (2y)
= 60y - 220 = 38y

= 220 =60y - 38y

= 220 =22y

=y =220/ 22

~y=10

Substituting y value in (3),

2y
=X=——
2(10)
= =
X=10—5
20
=X=—
=%
X=4

= By solving, we get x =4 and y = 10.
5 F. Question

Let us solve the following simultaneous equations in two variables by the
method of substitution.



Answer
Given=(x—y) == (y— 1) - (1)
And~(4x—5y) =x—7 .. (2)

Expressing x of equation (1) in terms of y,

1 1
=z;&-yY=206-1

3
X v y 1
= ———=———
3 3 4 4
X y vy 1
— =4 — —
737371 4
X 4y+3y-—-3
= -
3 12
X 7y—3
= — =
3 12
3(7y—3)
12
.-.x=E...(3)

4

Substituting (3) in (2),

1
:5(4:{—5}?) =x—7

1 Ty—3 Ty—3
:’"?(4( 7 ) 5}?)_ ra—

Jy—3—-5by T7yv—3-—-128
= =
7 4
2y—3 Jy—31
= =
7 4

=42y -3)=7(7y - 31)

= 8y - 12 =49y - 217



= 217 -12 =49y - 8y
= 205 =41y
.'.y=5

Substituting y value in (3),

7(5) -3
Sx=—"
X 4

35 -3
=x=—7

32
=xXx=—

4
“Xx=8

~ By solving, we get x=8 andy = 5.
5 G. Question

Let us solve the following simultaneous equations in two variables by the
method of substitution.

= Y _1

14 18

X+y 3x-3y
> 4

Answer

Given—+ = =1 ... (1)

14 18
And%Jr%': 2..(2)

Expressing x of equation (1) in terms of y,




1267y
.

. (3)
Substituting (3) in (2),

126 -7 126 —7
(=D +y (5D -5y

+ =2
= 2 4
126— 7y +9y 126 — 7y — 15y
9 3
¥ —9
= 2 4

126+ 2y 126 — 22y
+ =2
18 12

=

252+ 4y + 378 — 66y 5
36 B

=

= 630 - 62y = 72
= 630 - 72 = 62y
= 558 = 62y
ny=9

Substituting y value in (3),

126 — 7y
== —">
9
126 — 7(9)
== ——=
X 9
126 — 63
=X = 5
63
= X=—
9
ax=7

~ By solving, we get x =7 and y = 9.
5 H. Question

Let us solve the following simultaneous equations in two variables by the
method of substitution.

px+y)=qx-y)=2pq
Answer
p(x+y)=q(x-y)=2pq

= px + py = 2pq ... (1)



= qx-qy =2pq ... (2)

Expressing x of equation (1) in terms of y,
= px+py =2pq

= px=2pq - py

_ 2pq —py
P

= X

=2>x=2q-Y ..(3)
Substituting (3) in (2),

= q(29-y)-qy =2pq
=q(29-y-y)=2pq

= 2q-2y=2p
=2(q-y)=2p
=q-y=p

~y=P-q

Substituting y value in (3),
=>x=2q-y
=x=2q-(p-q)
~x=3q-p

~ By solving, we get x=3q-pandy =p - q.
Let us Work Out 5.6

1. Question

Let us solve the following simultaneous linear equations in two variables by
applying cross multiplication method.

8x+5y=1
3x-4y =10
Answer
8x+5y-1=0

3x-4y-10=0



ai=8 b1=5 c1=(-1)

az=3 b2=(-4) | cz2=(-10)

To solve the equation by cross multiplication method, we use:

X y 1

by, — b, Cid; —Caay a;b, —a,b,

Putting the values, we get:

X _ y _ 1
(5)(-10) — (-9 (-1 (D) - (-10)(8)  (8)(—4) — (3)(5)
X Yy 1
(—=54)  (77)  (—47)
S0, {—it] - {_w]and% - (—47)
= X = Eand}r = ;—T
2. Question

Let us solve the following simultaneous linear equations in two variables by
applying cross multiplication method.

3x-4y=1
4x=3y +6
Answer
3x-4y-1=0

4x-3y-6=0

a1=3 bi=(-4) | c1=(-1)

az=4 bz=(-3) | c2=(-6)

To solve the equation by cross multiplication method, we use:

X y 1

by —bg Cid; —Caay a;b, —a,b,;

Putting the values, we get:
X B y B 1
(—4)(—6) —(-3)(-1)  (-D@-(-6)(3) ()(-3)— (D (-4

X ¥ _i
2D (149 (D)




x 1 ¥y _ 1
S0.55 = mady, = o

=>x=3andy=2
3. Question

Let us solve the following simultaneous linear equations in two variables by
applying cross multiplication method.

5x+ 3y =11

2x -7y =-12

Answer

5x+3y-11=0

2x-7y+12=0
a1=5 bi1=3 c1=(-11)
az=2 ba={-7) c2=12

To solve the equation by cross multiplication method, we use:

X y 1

byc, — b,y Cid; —Cpay a;b, —a,b,;

Putting the values, we get:
X y 1
3)(12) - (-N(-1) ~ (—1D@-(12)(B) ~ D - @B
X B y _ 1
(—41) (—82) (—41)

X . 1 d ¥ . 1
0 (—a41) {_M]an (-82)  (—41)

S

=>x=1landy=2
4. Question

Let us solve the following simultaneous linear equations in two variables by
applying cross multiplication method.

7x-3y-31=0
9x-5y-41=0

Answer



a1=7 bi=(-3) | ca=(-31)

az=9 bz=(-5) | cz=(-41)

To solve the equation by cross multiplication method, we use:

X y 1

byc; —bygy a Cid; —Caay a a;b, —a,b;
Putting the values, we get:

X _ y _ 1
(—3)(—41) — (-5)(-31)  (-31)(9)— (—41)(7)  (D(-5)—(9(-3)

X y 1

(-32) (8 (-8

x _ _1 y _
So, 2 - 8 ands

=>x=4andy=-1
5. Question

Let us solve the following simultaneous linear equations in two variables by
applying cross multiplication method.

X v 2y
T =_ - =4
6 3 12 3
Answer

X ¥

—— =4

6 3

= x - 2y = 24 (Multiplying both sides by 6)
=>x-2y-24=0

X 2y
2z 3 °

= x - 8y - 48 = 0 (Multiplying both sides by 12)

ai=1 bi=(-2) | c1=(-24)

az=1 bz=(-8) | ca=(-48)

To solve the equation by cross multiplication method, we use:

X y 1

by, — by Cid; —Caay a;b, —a,b,;




Putting the values, we get:

X B y B 1
(—2)(—48) — (—8)(—24)  (—24)(1)—(—48)(1) (D(-8)—(1)(-2)
X oy 1
(-96) (24) (-6)
So, {—;5] = {_—lﬁjanda = —Lﬁ]

=>x=16andy=-4
6. Question

Let us solve the following simultaneous linear equations in two variables by
applying cross multiplication method.

X vV X ¥ 3_0
5 3 4 3 20
Answer

X ¥

5+3_ﬂ

= 15x - 20y - 9 = 0 (Multiplying both sides by 60)

a1=3 bi=5 ca=0

az =15 bz=(-20) | c2=(-9)

To solve the equation by cross multiplication method, we use:

X y 1

by, — by Cid; —Cpday a;b, —a,b,;

Putting the values, we get:

X _ y _ 1
(5)(=9) — (=20)(0) ~ (0)(15)— (=9)(3)  (3)(—20)— (15)(5)
X Yy 1
(—45)  (27) (—135)
So, {—Za] - {(-135) and% - (—135)

=>x=1/3andy=(-1/5)



7. Question

Let us solve the following simultaneous linear equations in two variables by
applying cross multiplication method.

X+2 v-—-X

+ = =2x —8

7 4
2v —3x

- +2v=3x+4

3
Answer
x4+ 2 — X
y = 2x—8§

= 4(x + 2) + 7(y - x) = 28(2x - 8) (Multiplying both sides by 28)
= 59x-7y-232=0

2y — 3X
3

+ 2y = 3x + 4

= (2y - 3x) + 6y = 3(3x + 4) (Multiplying both sides by 3)
= 12x-8y+12=0

= 3x-2y+3=0

a1 =59 bi=(-7) c1=(-232)

az=3 bz=(-2) cz=3

To solve the equation by cross multiplication method, we use:

X y 1

by, — b, Cid; —Caay a;b, —a,b,;

Putting the values, we get:
X y 1
(D3 - (-2)(-232)  (-232)3)-(3)(59)  (69)(-2) - B)(-7)
X B y B 1
(—485) (-873) (—-97)

X . 1 d ¥ _ 1
°Taem ~ Con ™ Ters T Con

S

=>x=5andy=9

8. Question



Let us solve the following simultaneous linear equations in two variables by
applying cross multiplication method.

x+ 5y =36
X+y 5
X—}-'_S
Answer
X+5y-36=0
X+y 5
x—-y 3

= 3(x +y) =5(x-y) (Cross Multiplication)
= 2x-8y =0

=>x-4y=0

ar=1 bi1=5 c1=(-36)

az=1 bz=(-4) cz=0

To solve the equation by cross multiplication method, we use:

X y 1

byc; —bygy Cid; —Caay a;b, —a,b;

Putting the values, we get:

X B y _ 1
(5)(0) — (=) (=36)  (=36)(1)—(0)(1) (D(=4) - (D(5)
X _ y _ 1
(—144)  (=36) (=9
50, {—i:w - {—191 and {—;J - {—191

=>x=16andy =4
9. Question

Let us solve the following simultaneous linear equations in two variables by
applying cross multiplication method.

13x- 12y +15=0
8x-7y=0

Answer



a1=13 bi1=(-12) c1=15

az=8 ba=(-7) c2=0

To solve the equation by cross multiplication method, we use:

X y 1

b,c, —b,c;,  cya, —c,a; a;b,—a,b;
Putting the values, we get:
X y 1
(-12(0) - (=7 (15 ~ (15)(®) - (0(13) ~ (13)(~=7) — (8)(-12)
x y 1
(105) ~ (120)  (5)

x _ 1 Yy _ 1
So, {105}  (5) and 120 (5)

=>x=21landy =24
10. Question

Let us solve the following simultaneous linear equations in two variables by
applying cross multiplication method.

x+y=2b
X-y=2a
Answer
X+y-2b=0

x-y-2a=0

ai=1 bi=1 c1=-2b

az=1 ba=(-1) cz=-2a

To solve the equation by cross multiplication method, we use:

X y 1

bjc, —byc; ;3 —ca;  ajh,—ab,
Putting the values, we get:
X V 1
(D(2a) — (~D(2b) ~ (2b)(D —(2a)(D) ~ WD~ DD
X _ y _ 1
—(2a + 2b) (2a—-2b) (-2)




X 1 ¥ _ 1
0 Gary - @Gy T &

=>x=(a+b)andy=(b-a)
11. Question

Let us solve the following simultaneous linear equations in two variables by
applying cross multiplication method.

Xx-y=2a

ax + by = a2 + b?
Answer
x-y-2a=0

ax + by - (a2 +b?) =0

ar=1 [ bi=(-1) c1=(- 2a)

az=a b2=b | c2=-(a? + b?)

To solve the equation by cross multiplication method, we use:

X y 1

byc; —bygy B Cidy — Cady B a;b, —a,b,
Putting the values, we get:
X _ y
(—1)(—a?—b2) — (b)(IEH) ~ (—2a)(@) — (—az —b2)(1)
OIOEIOGH)

X y _ 1
(a+ b)2  (—a%2 + b2) (a+ b)

x 1 d v _ 1
O’{a+|:u]2 o {a+b]an (-a% +b?)  (a+h)

S

=>x=(a+b)andy=(b-a)
12. Question

Let us solve the following simultaneous linear equations in two variables by
applying cross multiplication method.



= bx + ay = 2ab (Multiplying both sides by ab)
= bx+ay-2ab=0

ax-by - (a%-b¥ =0

ai=b bi=a c1=(-2ab)

az=a | bz=(-b) | 2=- (a2 - b?)

To solve the equation by cross multiplication method, we use:

X y 1

byc; —bygy Cid; —Caay a;b, —a,b;

Putting the values, we get:

X y
(a)(—a? + b?) — (-b)(-2ab)  (-2ab)(a) — (=a? + b2)(b)
1

T (b - @@

X y 1
—a(a? + b2)  —b(a? + b2)  —(a% + b?)

X 1 ¥ 1
So = and =

'—a(a® +b?)  —(aZ+b%) " -b(aZ+b2)  —(a?+b?)

=>x=aandy=b
13. Question

Let us solve the following simultaneous linear equations in two variables by
applying cross multiplication method.

ax+by=1
2ab
bX—ﬂ}’: 7 7
a-+b-
Answer
ax+by-1=0
bx + ay - 2ab

a? +b2



a1=a bi=b c1=(-1)

2ab

az=h b2=a =(-=)
a® + b*

To solve the equation by cross multiplication method, we use:

X y 1

byc; —bygy Cid; —Caay a;b, —a,b;

Putting the values, we get:

X Y
2ab - 2ab
®) (- 5=75z) @D (DO - (- o) @
1
- (@@ - )b
X B y _ 1
a(a?—b?) — b(a2-b?) = (az—b2)
az + b2 az + b?
X 1 ') 1
So, afaz-BZ} Iig_z_hz]and blaZ-bZ) (22—b?)
a2 +p2 a2 +p2
b
>X = — bzandy = oo



