CHAPTER 4 Linear Equations in Two Variables

EXERCISE 4A —— 3 3
¥ Yy
(i) —x—->=1= —x-=-1=0=9x-5y-15=0
1. (i) Ordinate (y) = thrice abscissa (x) 5 3 5 3
- y = 3x Here, a =9, b = -5, c = -15.
(ii) Sum of the ordinate (1) and abscissa (x) of a point (iv) dx=3y = 4x-3y=0 = -3y +0=0
-6 [given] Here,a=4,b=-3,c=0
= X+y=6 MWy+3=9=>y+3-9=0
(iii) Twice the ordinate (y) of a point =y-6=0
+ 3 times the abscissa (x) = 16 [given] = 0x+1y-6=0
- 2y +3x =16 Here,a=0,b=1,c=-6.
— 3x + 2y = 16 (vi) 37 =5x = 5x+37=0=5x+0y +37=0
(iv) Let the cost of 1 orange be ¥ x. Here, a = 5,b =0, c = 37.
the cost of 2 oranges = X 2x. 3. M3x=-4=3x+4=0=3x+0y+4=0
Let the cost of 1 apple be X . (i) 2y=3=2y-3=0=0x+2y-3=0
the cost of 3 apples = T 3y. (i) 3x =5 = 3x-5=0=3x+0y-5=0
Cost of 2 oranges and 3 apples = < 45. [given] i) 7y=2=7y-2=0=0x+7y-2=0
= 2¢ + 3y =45 ) 2y 275 %x—7:0:>gx+0-y—7:0
(v) Let the cost of a table be ¥ x and that of a chair be 3 3 3
. = 2x+0y-21=0
. . . 3 3 3
Cost of a table = 6 times cost of a chair [given] wi) =y =2 = —y-2=0= 0x+-y—-2 =0
= X = 6y 5 5 5
(vi) Let Tanay’s age be x years and Vihaan’s age be i years = 0x+3y-10=0
Tanay’s age — Vihaan’s age = 3.
EXERCISE 4B
= x-y=3
(vii) Let the man’s present age be x years. Sample answer has been given for Q.1 to Q.4. You may give
Let the son’s present age be 1 years different values to x and obtain the corresponding values of
. "
, . , .
Man'’s present age ) times son’s present age [given] 1 diy=4 o y=4-2
e e ~ x=0 = y=4-2(0)=4
(viii) Let the two required numbers be x and y. =2 = y=4-2(Q2) =0
Three times one number _1 4-2(1)=2
= 5 times the other number [given] = = y=4-20)=
x=-1 = y=4-2(-1)=6

= 3x = 5y .
(ix) Let the cost of one egg be T x Hence, four solutions are
and the cost of one bread be % y. x=0y=4 x=2,y=0 x=1,y=2

Cost of half dozen eggs = Cost of one bread [given] ¥=-lLy=6

= 6x =y 2. x-2y=4 = 2y=x-4 = y=x;4.
() Let the cost of one ball point pen =3 x 0_4

and the cost of one ink pen =% y. x=0 = y= - =2

Cost of 1 ball point pen and 1 ink pen = I 200. o_4

= x+y =200 x=2 = y= 5 =-1

2. () 2x-3y =54 3_4

Here, a=2,b=-3,c=-54. = 2vr—3y—54=0 x=3 = y=-—5 =705
) V3y =2v = 2x- Y3y =0 = 2x-3y+0 =0. red o yoit_y

= a=2,b=—\/§,c=0. 2

Hence, four solutions are
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N | Linear Equations in Two Variables

x=0y=-2 x=2y=-1; x=3,y=-05

x=4,y=0
5-mx
3. x+3y=5=>3y=5-mx => y= 3
2
2 S-m . 5.2 3 .
X = — = = — = — =
n Y 3 3 73
5
5 e 55 0
T Yy="%3 T3 T3°
1
N 5_“'(_;) 5¢1 _6 _,
X= —— = = = — =
T Y 3 3 73
4
4 5""(‘;) 544 9
= — - = = = — =
R Y 3 3 3
=—,y=1 =—,y=0 =-—,y=2,
x=_.y x y x y
-2 .
X = n,y—

3

x=0 = y:6—§(0):6
3

x=2 = y=6—5(2)=3
3

x=4 = y:6—§(4):0
3

xX=6 = y= 6—5(6) =-3

x=0,y=6 x=2y=3 x=4y=0,

x=6,y=-3.
5. y—15x =500 = vy =500 + 15x
: x=-1 = y=500+15 (1) =485
x=0 = y=500+15(0) =500
x=2 = y=500+15(2) =530
x=3 = y=500+15@) =545

x=-1,y =485 x=0,y =500,
x=2,y=530; x=23,y=D545.
6. 3x+y+5=0.
Putting x = -2, y = 1 in the given equation, we get
LHS. =3(2)+1+5
=-6+6=0=RHS.
Hence, x = -2, y = 1 is a solution of 3x + y + 5= 0.
7. 3y-x-5=0.
Putting x = -2, y = 1 in the given equation, we get
LHS =3(1)-(2)-5=3+2-5
=5-5=0=RHS.

Hence, x = -2, y = 1 is a solution of 3y —x -5 = 0.

8.

10.

11.

12.

13.

14.

2x+5y-1=0.
Putting x = -2, y = 1 in the given equation, we get
LHS. =2(-2)+5(1)-1=-4+5-1
=-5+5=0=RHS.
Hence, x = -2, y = 1 is a solution of 2x + 5y -1 = 0.

. 2x -y =6

(i) Putting x = 4, y = -2 in the given equation, we get
LHS. =2(4)-(2)=8+2=10#RH.S.
Hence, x = 4, y = -2 is not a solution of 2x -y = 6.
(i) Putting x = 0, ¥ = 6 in the given equation, we get
LHS. =2 (0)-6 =-6=RHS.
Hence, x = 0, y = 6 is not a solution of 2x — y = 6.
(iii) Putting x = 4, y = 2 in the given equation, we get
LHS. =24)-2=8-2=6=RHS.
Hence, x =4, y = 2 is a solution of 2x — y = 6.
(iv) Putting x = 3, y = 0 in the given equation, we get
LHS. =23 -0=6-0=6=RHS.
Hence, x = 3, y = 0 is a solution of 2x — y = 6.
(v) Putting x = 5, y = 4 in the given equation, we get
LHS. =2(5)-4=10-4=6=RHS.
Hence, x =5, y = 4 is a solution of 2x —y = 6.

Since x = -2 and y = 2 is a solution of the equation x +

k
3y = b therefore the given values of x and y will satisfy

the equation.

(—2)+3(2)=§ = —2+6=§
= 4=k

2

= k=8.

Since, x = 0 and y = k is a solution of the equation
5x — 3y = 0, therefore the given values of x and y will
satisfy the equation.

50-3k=0 = B3k=0 = k=0.
Since x = —p and y = 3 is a solution of the equation

2x + 9y — 13 = 0, therefore the given values of x and y
will satisfy the equation.

2(p)+90@)-13=0 = 2p+27-13=0.
= 2p+14=0.
= 2p=14
= p=7

Since x = 2k -1 and y = k is a solution of the equation 3x
— 5y = 7, therefore the given values of x and y will satisfy
the equation.

32k-1)-50k) =7

= 6k-3-5k=7
= k-3=7
k = 10.
ax — by = 2ab
by = ax — 2ab



= by =a (x - 2b) Y4

a(x—2b) i
= V== 6L
Sample solutions o
~ _a(-2b)  a(-b) aii
= "5 T T ACL Y3
b 1 T
b a(f—Zb) ab(E—Z) N

xX=7 = ]/ - = < | | | | 1 | | |

2 b b hIEE | T T T T 1! T T T | mELg

3 3 ><’—5—4—3-2—_1l ‘1 2 3 4 5X

33
2 2 =27
3a ~31L §B@,-3)
Hence,x:b,y:—aandx—E,y=7. _4/__
3x—27 ¥y
15. 3x -8y =27. = 8y=3x-27 = y-= p

Plot point A (0, 0) and B (1, -3) on a graph paper.

x=9 = _ 309)-27 _27-27 0 _ 0 Draw a line passing through the points A and B.
8 8 8 Then, the line AB represents the equation y = -3x.
r=1 = yzmzﬁz_?) (i) x+y=8 = y=8-x
8 8 x=2 =  y=8-2=6
v = y:3(—7)—27:—21—27 =5 - y=8-5=3
8 8 Thus, we have the following table for
—48
= 8 =-6 x+y=8
Some solutions are
x 2 5
x=9,y=0 x=1,y=-3, x=-7,y=-6.
y 6 3
EXERCISE 4C
1 Y4
Y 4
7+ 3 /r_),\[\
6+ £\
5__
i (3.5)
2L
1__
X5 4 _3 2 —'11_f°’°)i 2 3 4 5%
-2
Y’y

From the graph, we find that the line passes through the
point (1, 4).
2. (i) Graph of y = -3x
: x=-1 = y=-3(-1)=3
x=1 = y=-31)=-3

Plot points A (2, 6) and B (5, 3) on a graph paper.
Draw a line passing through the points A and B.
Then, the line AB represents the equation x + y = 8.

x+3
Thus, we have the following table for (i x=2y-3 = 2y=x+3 = y= >
y =3 . 1+3 4
X = = = — =
x -1 1 22
5+3 8
y 3 -3 x=5 = y= 7 = E =4
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+ | Linear Equations in Two Variables

Thus, we have the following table for

x=2y-3
x 1 5
y 2 4
YA
7__
6__

21
o+
34

—4-
Y'vy

Plot points A (1, 2) and B (5, 4) on a graph paper.
Draw a line passing through the points A and B.

Then, the line AB represents the equation x = 2y - 3.

(iv)2x-1)+3y=4 = 2x-2+3y=4
= 3y=4+2-2x

= 3y=6-2x
6—2x
=> y= 3
6-2(3 6-6
vz = y= 0 - 020
6-2(0) 6
x=0 = y= 3 =§=2

Thus, we have the following table for
2(x-1)+3y=4

Plot points A (3, 0) and B (0, 2) on a graph paper.

Draw a line passing through the points A and B.

Then, the line AB represents the equation
2(x-1)+3y=4

1
W y= —§x+4

—(3)

x:—3 = y:T+4 :5

-3
x=3 = y:%+4 =3

Thus, we have the following table for

1
= ——x+4
¥=73
X -3 3
Y 5 3

] | | | ] >
" T T T T T (0,0)' T T T T Lt
><—5—4—3—2—_11 1 2 3 4 5X
o
-3
v

Plot points A (-3, 5) and B (3, 3) on a graph paper.
Draw a line passing through A and B.

Then, the line AB represents the equation
1
= ——x+4.
Y773

=y-1 = x-5=2y-2 = 2y=x-3

(vi)

Thus, we have the following table for

x=5 1
2 _y




Plot points A (3, 0) and B (5, 1) on a graph paper.

Y/ v

Draw a line passing through A and B.

Then, the line AB represents the equation

3. y=4x

x-5
=y-1
2 y

x=0 = y=4x0=0

x=1 = y=4x1=4

x=2 = y=4x2=8

Hence, the completed table is

X 0 1 2
y 0 4 8

i

8 (2,8)

7

5

S i

= BN

4 (1, 4)

3

2

1

4. y=3x+1
: x=-1 = y=3(-1)+1=-3+1=-=2
x=0 = y=30)+1=1
x=1 = y=31)+1=4
Hence, the completed table is
X -1 0 1
y -2 1 4

6.

Hence, the completed table is

X

-1 2 5

Y

2 1/2 -1

2, 1/2)
Xis e a4z 12 -_1_f°’°)1 2 6 X
ol (5.-1)
_3__
4+
Y'vy
Wx=2=y=>
1) x=2zy y - 2
1 .
When x=-1 = y-= 5 (rejected)
() 2x-y=0 = y=2«
When x=-1, = y=2x(-1)=-2 (rejected)
(i) y =2x + 1
When x=-1 = y=2(1)+1=-1 (rejected)

(iv)2x+y=0 = y=-2x

When x=-1,

= y=2x(-1)=2

which is true for the given graph line.
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o | Linear Equations in Two Variables

Y4
7 <4

il
gt
ol
34+
L2y %2T

e
X 6 -54-32-1\1 2345 6X
2+
-3+

—4+
Y’y

L-2)

Hence, the equation for the given graph line is

2x+y=0.
When x = 1, y = 2 is satisfied by
x+2y=5; 7x-2y=3;
Infinite solutions are possible.
5-2x
2x+3y=5 = 3y=5-2x = y= 3
, 5-2(1) 3 1
X = = = — = — =
¥="73 3
5—(2)(-2) 5+4 9
- = = =2 =
* 3 5 ~3°°
Thus, we have the following table for
2x+3y =5
X 1 -2
y 1 3
X 6 -5 -4-3-2 1,0 X
2+
3+
_4__
Y’y

Plot the points A (1, 1) and B (-2, 3).
Draw a line passing through A and B.
Then, the line AB represents the equation 2x + 3y = 5.

x=-3,y =4, ie, (3, 4) does not lie on the graph line.
So, it is not a solution but x = 7, y = -3, i.e., (7, -3) lies on
the graph line. So, it is a solution of the given equation.

9.

2x-3y-5=0

2x -5
= 2x-5=3y = y-= 3
1 2(1)-5 -3 1
X = = = — = — =
y 3 3
2(-2)-5 —4-5 -9
=2 = = = = =_
X = 3 3 3 3
Thus, we have the following table for
2x -3y -5=0.
X 1 -2
y -1 -3
Y
8--
7k
Pl
5_-
4_-

10.

}
10 11 12 13 X

[Ig8al
o)
I
a
|-
£
I+
@
(s s
[}
I+
| =
ey
1
Xt=
<l
(Rt i3
=
R
E N
~ 4+
o+
o+
o+
o+
o+

(5,-5)

Plot the points A (1, -1) and B (-2, -3).

Draw a line passing through A and B.

Then, the line AB represents the equation 2x — 3y -5 = 0.
From the graph, we observe that

(i) When x = 13, y = 7, shown by the point (13, 7) on the
graph line.

(i) When x = -5, y = -5 shown by the point (-5, -5) on
the graph line.




1+qg=3
x a 3 -5 5 c -1
= qg=2
y -1 2 b 3 4 0 Hence, p=0,g9 = 2.
X
From the graph, we get 14. E+% =1
(i) The abscissa corresponding to ordinate -1 is 3. S 3x+2y=6 = 2y=6-3
a=-3 6—3x
The ordinate corresponding to abscissa -5 is 2. = ¥="
b=-2 . 6-3(2) 0
The abscissa corresponding to ordinate 4 is 7. - ¥=2 = y=—H =57=0
- _ _ 6282 12
The relationship between the variables x and y is given A 2 2
by the equation Thus, we have the following table for
X = 2y -1. X y
11. Since (2, -2) lies on the graph of linear equation 2 " 3 L
5x +ay =4, B 5 2
x =2 and y = -2 is a solution of 5x + ay = 4.
= 52 +a(2) =4 y 0 6
= 10-2a =4 Plot points A (2, 0) and B (-2, 6) on a graph paper.
= 20 =6 Draw a line passing through A and B.
= a =3.
12. Since the points (3, 5) and (1, 4) line on the graph

ax+by+7=0
x=3,y=5and x =1, y = 4 are solutions of
ax +by +7=0.
Putting x =3,y =5inax + by + 7 = 0, we get
a@B)+bGB)+7=0
30 +5b+7=0 ...(1)
Putting x =1,y =4 inax + by + 7 = 0, we get
a)+b@)+7=0

a+4b+7=0 ...(2)
Multiplying equation (2) by 3, we lie get
3a+12b+21=0 ...(3)
Subtracting equation (1) from equation (3), we get Xy
7b+14 =0 Then, the line AB represents the equation 5 + 5= 1.
= 7b=-14 Area of the triangle formed by the line drawn and the
= b=-2 coordinate axis

Substituting b = -2 in equation (2), we get

1
= - —xO0A
A+4(2)+7=0 ar (ACOA) 2><O xOC

= a-1=0 _ Lioxs sq. units = 3 sq.units.
= a=1 2
Hence,a=1,b = -2. 15. x+y=6
13. The graph line passes through (-1, 4) and (2, 1) and these = y=6-x
points are solutions of equation x + y =3 x=0 = y=6-0=6
The graph line also passes through (p, 3) and (1, ¢). x=1 = y=6-1=5
(p, 3) and (1, g) are also solutions of x + y = 3. Thus, we have the following table for x + y = 6.
Putting x =pand y =3 in x + y = 3, we get . 0 1
p+3=3
= p=0 y 6 5

Puttingx=1and y =gin x +y = 0, we get Plot points A (0, 6) and B (1, 5) on a graph paper.

~ | s3|qeieA om] ul suogenb3 Jeaur]



Linear Equations in Two Variables

o |

%

Draw a line passing through A and B.
Then, the line AB represents x + y = 6.

2x + 3y =16
16 —2x
= 3y=16-2x = y= 3
5 16 -2(5) 6 5
X = = — = — =
3 3
6—2(-1) 18
* 3 3

Thus, we have the following table for 2x + 3y = 16.

X 5 -1
y 2 6

Plot points C (5, 2) and D (-1, 6) on a graph paper.
Draw a line passing through C and D.

Then, the line CD represents the equation 2x + 3y = 16.
From the graph, we observe that the two graph lines

intersect at (2, 4).

16.

Y4 SCALE USED
7001 Along x axis : 1 cm = 5 years
Along y axis : 1 ¢cm =% 100
6001
(20, 600)
5001
1
0o (40,400) :
|
—~ 1
n\\// 1
= 3001 !
> 1
(e} 1
= i
<2004 !
i
1
100+ i
i
i
isEzarey t —— t t t >
X 5 10 15 20 25 30 X
V4 Time (years) ———

17.

(i) The ordinate corresponding to abscissa 0 is 200.

The sum of money invested is T 200.

(ii) The ordinate corresponding to abscissa 13 is 460.

The amount at the end of 13 years is T 460.

v4 SCALE USED
Along x axis : 1 cm =10°C

120+ Along y axis 1 1 cm = 20°F

100+

©

o
I
T

(25,577)

°Fahrenheit—
D
o
1
T

18.

19.

20 30 40 50
Y’y °Celsius ——»

The ordinate corresponding to abscissa —15 is 5.
The temperature corresponding to —15°C is 5°F.
Also, the ordinate corresponding to abscissa 30 is 86.

The temperature corresponding to 30°C is 86°F.

Y SCALE USED
100+ Along x axis | 1 cm = 2 cm radius
Along y axis : 1 cm = 20 cm circumference

0+

(14, 88)

Circumference (cm) ——

{SESagEamas:

 mmmn s ammmn mmm —t+—+
9 10 11 12 13 14 15 16 17 X

The abscissa corresponding to the ordinate 22 is 3.5.

The radius corresponding to the circumference 22

cm is 3.5 cm.

Also, the ordinate corresponding to the abscissa 14 is 88.

The circumference of a circle whose radius is 14 cm

is 88 cm.

The ordinate corresponding to abscissa 0 is 5.
The initial velocity is 5 cm/s.
The abscissa corresponding to ordinate 27 is 5.5.

5.5 seconds have elapsed when the velocity
27 cm/s.

is



Y
SCALE USED
45+ Along x axis : 1 cm = 1 second
Along y axis : 1 cm = 5 cm/second (10, 45)
40+
35+
T 30+
oI = T T T ¥ (55, 27)
£ 257 !
g %
154 E
10- f
*Tos :
Ol gy ey g e X
Time (8) —
20. v = 9.8t
t=1 = v=98x1=98
t=2 = v=98x2=196
t=3 = v=98x3=294
t=4 = v=98x4=392
t=5 = ©v=98x5=49
Then, we have the following table for v = 9.8¢.
t 1 2 3 4 5
v 9.8 19.6 29.4 39.2 49
SCALE USED
Along x axis : 1 cm = 1 second
Y, Along yaxis : 1 cm = 19.6 m/second
49.0+ (5. 49)
> 1 :
i oot T@ 30k
g 2947 . 29.4
£ .29,
g 196+ 2, 19.6)
> 984
(1,9.8)
X’ 1 2 3 4 5 X
Y'v Time (seconds) —>
Plot the points (1, 9.8), (2, 19.6), (3, 29.4), (4, 39.2), (5, 49).
on a graph paper and draw a line passing through them
to obtain the required graph.
The ordinate corresponding to abscissa 4 is 39.2.
Hence, the velocity of the stone after 4 seconds is 39.2 m/s.
21 y=2x-1

x=4 = y=2x4-1=7
x=12 = y=2x12-1=23
Thus, we have the following table for y = 2x — 1.

22.

23.

X 4 12

Y 7 23

Plot the points (4, 7) and (12, 23) on a graph paper and
draw a line passing through them to obtain the graph of
the given work wage equation.

SCALE USED
Along x axis : 1 cm = 4 hours

4 Along y axis 1 1cm =3 10
407
30 ,
2 |
23 i
0 20- 3)
& i
g i
= 1o/ |
i
I
| |
6} f f f f —>

4 8 12 16 20
Hours —»

The ordinate corresponding to abscissa 16 is 31.
Hence, his wages for 16 hours is ¥ 31.

x represents the number of litres of petrol
y represents the total cost of petrol (in )

Cost of petrol is X 50 per litre.
= Cost of 1 litre of petrol is T 50.
Cost of x litres of petrol is I 50x.
Total cost = T 50x
= y (in %) =T 50x
= y = 50x.
Let the total number of students of a class be x and let
the number of boys in the class be y.
The ratio of girls and boys is 1 : 3.
The ratio of boys to total number of students is
3:3+1)or3:4.

= y:x=3:4.
y_3

= x 4

= —Ex
Y= %

3
Hence, the required equation is y = Zx , where y is the

number of boys and x is the total number of students.
3.
Y= %
3
x=20 = y= Zx20 =15
3
x=40 = y-= ZX4O =30

3
Thus, we have the following table for y = Zx
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24.

X 20 40

y 15 30

Plot the points (20, 15) and (40, 30) and draw a line passing
through these points to obtain to obtain the required graph.

SCALE USED
Along x axis 1 1 cm = 10 students
Along y axis : 1 cm = 10 boys

>

B
ird
T

w
o
1

N
2

Number of boys —
=
o

O } } }
10 20 30 40 50
Total number of students—»

The ordinate corresponding to abscissa 40 is 30.
Thus, out of 40 students, the number of boys is 30.
Let the cost of x kg of onions be X y. ..()

1
It is given that the cost of > kg of onions is ¥ 4.50
9
=3 —.
2

the cost of x kg wt of onions

=?§><2><x =3 9x ...(2)
From (1) and (2), we get

y=9

1 1 9
x=§ :>y=9><5—5=45
x=2 = y=9x2=18
x=3 = y=9x3=27
x=4 = y=9x4=36
x=5 = y=9x5=45
xX=6 = y=9%x6=54

Thus, we have the following table for y = 9x

x 2 3 4 5 6

1
2
y | 45 | 18 | 27 | 36 | 45 | 54

1
Plot the points (5, 45), (2, 18), (3, 27), (4, 36), (5, 45),

(6, 54) and draw a line passing through these points to
obtain the required graph which gives the price of any
number of kilograms of onions.

The ordinate corresponding to abscissa 5 is 45.
Cost of 5 kg of onions is ¥ 45.

25.

Y‘ SCALE USED
Along x axis : 1 cm = 1 kg
Along y axis : 1 cm =3 10 (6, 54)
50+
____________________________ 1(5, 45)
& 40+ i
2 l
5 (4,36) |
5 30+ :
S 1
e (3, 27) !
o 1
O 20 !
(2,18) l
I
10+ :
1
(1/2, 4.5) i
X e CAEEHECERNS ERECEEC SefHSSRR) CRRHESE) MSSRISEST MEREHIEE: ISR 3
Y’y T seasa e
Let the cost of x eggs be X y. ..
It is given that 6 eggs cost I 18.
18
Cost of x eggs =% zxx =3 3x .2

From (1) and (2), we get

y=3x where y is the cost of x eggs.

x=1 = y=3x1=3

x=4 = y=3x4=12

x=6 = y=3x6=18

x=9 = y=3x9=27
Thus, we have the following table for y = 3x
x 1 4 6 9
Y 3 12 18 27

Plot the points (1, 3), (4, 12), (6, 18) and (9, 27) and draw
a line passing through these points to obtain the required
graph which gives the price of any number of eggs.

Y4 SCALE USED
Along x axis : 1 cm = 2 eggs
30+ Alongyaxis:icm=35
————————————————————————— (9, 27)
25+

(6, 18)

e (4.12)

Cost of eggs })
=
(61
}

5__
(1,3)
. ——t F——— F——————>
XU Qlibdl2isie 5678 10 11 12 13 14 15X
Y4 Number of eggs ———»

The abscissa corresponding to ordinate 27 is 9.
9 eggs can be bought for I 27.

Also, the ordinate corresponding to abscissa 4 is 12.
Cost of 4 eggs is T 12.



26. Suppose x cups of flour is used to make a cake and the

corresponding number of eggs needed is y. ..

It is given that 6 eggs and 2 cups of flour were used to
make a cake.

i.e., if 2 cups of flour is used to make a cake, then the
number of eggs needed = 6.

If x cups of flour is used to make a cake then the
number of eggs needed

6
= Exx = 3x (2)

From (1) and (2), we get

y =3x  where x is the number of cups of flour
used and y is the corresponding number
of eggs needed.

x=1 = y=3x1=3
x=2 = y=3x2=6.
x=3 = y=3x3=09.
Thus, we have the following table for y = 3x

X 1 2 3

y 3 6 9

Plot the points (1, 3), (2, 6) and (3, 9) and draw a line
passing through these points to obtain the required graph
which gives the relationship between the cups of flour
used and the corresponding number of eggs needed to
make a cake.

SCALE USED
Along x axis 1 1 cm =1 cup of flour
Along y axis': 1 cm = 2 eggs

Ya

adi eiteatses et e 39
8__

7+
6+
5+
4+
34
21
14

(2.6

Number of eggs —>

T T
e 1 2

Y’y  Cups of flour —>

X A
><V

3 i
|
3

The ordinate corresponding to abscissa 3 is 9.

9 eggs are needed to bake the cake, when 3 cups of
flour are used.

27. Let x be the total population and y be the female population.

Ratio of female and total populationis y: x ...(1)
Ratio of female and male population is 5 : 7
= Ratio of female and total population is 5 : (5 + 7)
ie, 5:12 ...(2

From (1) and (2), we get

y:x=5:12
y_>3
- ¥ 12
5 . .
= y= Ex ,  where x is the population and

y is the number of females.

5
x = 6000 = y= E><6000 = 2500

5
x=12000 = y= -x12000 = 5000

Plot the points (6000, 2500) and (1200, 5000) to obtain the
required graph which gives a relationship between the
population and the number of females.

4 SCALE USED
8000 Along x axis : 1 cm = 2000 population
Along y axis - 1 cm = 2000 females
2]
e i
ieH i (12000, 5000)
E _________________________________
“— 1
o 4000+ :
I i
< |
5 :
Z 2000+ (6000, 2500) H
i
1
0 >
(6]

| 1 1 1 1
2000 4000 6000 8000 10000 12
Population —»

00

The ordinate corresponding to abscissa 12000 is 5000.
No. of female = 5000.

. Let x be the volume of mixture is litres and y be the

volume of milk in it.

Ratio of volume of milk and mixture is y : x. ...(1)
Ratio of milk and water is 5 : 2.

Ratio of milk and mixture is 5 : (5 + 2)

=5:7 ...(2)
From (1) and (2), we get
y:x=5:7
y 5
= %77
5 . . .
= y = —X where x is the volume of mixtures in

litres and y is the volume of milk in
litres in the mixture.

=7 —§><7—5
X = = y_7 =
5
x=14 = y:;x14:10
5
x=28 = y:;ng =20

5
Thus, we have the following table for y = ;x .

x 7 14 28

y 5 10 20
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to | Linear Equations in Two Variables

Milk (in litre)

Plot the points (7, 5), (14, 10), (28, 20) on a graph paper
and draw a line passing through these points to obtain
the required graph which gives a relation between the
volume of mixture and the volume of milk in it.

. SCALE USED

247 Along x axis : 1 cm = 4 litre mixture
Along y axis : 1 cm = 4 litre milk

(28, 20)

20+

[uey
2

Mixture (in litre) —>

The ordinate corresponding to abscissa 28 is 20.
Volume of milk in the mixture = 20 litres.

29. Let the number of male employees be x and the number

of female employees be . ..
It is given that 35% of employee are females.

If the number of female employees is 35, then the number
of male employees 65.

If the number female employees is y, then the number of
male employees

= gy = Ey ...(2)
35 7
From (1) and (2), we get
13
7Y =¥
7 . .
= y= Ex where x is the number of males and y is
the number of females.
7
x=13 = y= EXB =7

7
x=26 = y:BX% =14

7
x =39 f— y:EX39 =21

Plot points (13, 7), (28, 14), and (39, 21) on a graph paper

and draw a line through these points to obtain the required

graph which gives a relation between the number of male

employees and the number of female employees.

(i) The ordinate corresponding to abscissa 26 is 14.
Hence, the number of females are 14 when the number
of males is 26.

(ii) The abscissa corresponding to ordinate 21 is 39.

Hence, there are 39 males when the number of females
is 21.

30.

Number of vote cast

SCALE USED
' Along x axis : 1 cm = 13 males
28+ Along y axis : 1 cm = 7 females
A ¥ (39, 21)
T e
eaigi e Gt | 4
© i 1
=3 ! !
$o74 | i
(13, 7)! |
| |
o : l ! : >

Males —»

Let x be the total number of voters and y be the number
of voters who cast their votes. ...(1)

It is given that 60% of voters cast their votes in an election.
If the total number of votes is 100, the number of voters
who cast their votes = 60.

If the total number of voters is x, the number of voters

60 3
h i — XX = =X (2
who cast their votes 100 5 2

From (1) and (2), we get
where x is the total number of voters

and y is the number of voters who
cast their votes.

3
yzfx,

3
x=3500 = y= ;X350 =2100

3
x=6000 = y= EX6000 = 3600
3
and x=10000 = y= gXlOOOO = 6000.

3
Thus, we have the following table for y = gx .

x 3500 6000 10000

y 2100 3600 6000

Plot the points (3500, 2100), (6000, 3600), (10000, 6000) and
draw a line passing through these points to obtain the
required graph which gives a relation between the total
number of voters and the votes cast.

A SCALE USED

8000+ Along x axis : 1 cm = 2000 voters

70001 Along y axis : 1 ¢cm = 2000 votes

(10000, 6000)
6000 ——=——==—mm—=mm—mm——o o

5000+

4000

3000+

2000F-~7""""2

1000+ ; |

1

0] t | T }

2000 4000 6000 8000 10000
Total number of voters —»




(i) The abscissa corresponding to ordinate 2100 is 3500.

Hence, the total number of voters are 3500 if 2100
voters cast their votes.

EXERCISE 4D

(ii) The ordinate corresponding to 10000 is 6000.

Hence, the number of votes cast is 6000 when the
total number of voters are 10000.

Y4 O
1
=
A 4=
A
A - e My=3
o < 3 >
<
T o= 4
+ 1" T H
= ’; ﬁ A 2 —
Tt X = =
in=a 1o fu i
4 e w
)
< t } } } } } I(V")y:lo >
Xodgeods e ke gy g O 12 45
o
i
[Te} =1
+
=
N
%\ = v
VV
-3+ .
Y \ dnam 4 ! (i) 2y+7=0
i | e wiiyy=—4
Y’y

lying either above or below the x-axis.

Y 4
54
4
34

2

3

y=2

z

1

>

2. Line parallel to x-axis is at a constant distance from it

54+

Y'vy

- 4
NI S

w 4+

_b —_
Xy

So, its y-intercept remains constant for all values of x.

(i) Here, the y-intercept remains constant at 2, i.e. for all
values of x-coordinate the y-coordinate is always 2.

Since, the y intercept is positive 2.

the line parallel to the x-axis lies at a distance of
2 units above it and required equation is

y=2ory-2=0

(ii) Here, the y-intercept remains constant at —4, i.e.

for all values of x-coordinates the y-coordinate is
always —4.

Since, the y intercept is negative 4.

Y 4
5__

4+
3+
24
1+

=
N 4
w 4
A —_
Xy

oL
-3+

< —4 »>
54
—6 T
Y'v

the line parallel to the x-axis lies at a distance of
4 units below it and the required equation is

y=-4ory+4=0

(iii) Here, the y-intercept remains constant at -3.5, i.e. for

all values of x-coordinate, the y-coordinate is always
-3.5.

Since, the y-intercept is negative 3.5.

a; | sslqeien om] ui suogenb3 Jeaury



Linear Equations in Two Variables

—_
= |

YA . the line parallel to the x-axis lies at a distance of

5+ 3.5 units below it ant the required equation is
4 y=-350ry+35=0
34
21
1+
 SaacEmEEiaz=E iam:amEEEa=mE ——t—t>
X6-5-4-32-10 1 2 3 4X
o4
-3+ y=35
< s »
51
-6+
Y v
3(ii) y 3(0)
A A A
© =
I i
= =
X Iiliillillollilillii=x
312345678910 1 2 3 4 5 6 7 8 9 10
[
i
=
A4 v A 4
¢} Y’
Radius (cm) —
Line parallel to y-axis is at a constant distance from it, LY
lying either to the left or to the right of the y-axis. 51
So, its x-intercept remains constant for all values of y. at 4
(i) Here, the x-intercept remains constant at 10, i.e. for all a4 BN
) . . =
values of y-coordinates, the x-coordinate is always 10. 5 I
Since the x-coordinate is positive 10, il it
the line parallel to the y-axis lies at a distance of B EREREEe CRARRAAREREERERAAY ERERREEEmeen) EEARREREERS
.10 units to the right of it and the required equation Y65 a3 4241101 2 3 4ls e X
isx=10 orx-10 = 0. =1
(ii) Here, the x-intercept remains constant at —10, i.e. for r2r
all values of y-coordinates, the x-coordinate is always =3
-10. 4t
v
Since the x-coordinate is negative 10, 54
the line parallel to the y-axis lies at a distance of vy

10 units to the left of it and the required equation is
= — = 1
¥=-100rx+10=0. Since the x-coordinate is positive 45 ,

. . 1 .
(iii) Here, the x-intercept remains constant at 45 , i.e. for the line parallel to the y-axis lies at a distance of
. . . 1
all values y-coordinates, the x-coordinate is always 4— units to the right of it and the required equation

41 . 9
2" isx=—-or2x-9=0.
2



4. AB intersects the y-axis at (0, 4). So, the y-intercept of line

5.

AB is 4.

YA
5__
A . B

< g=1 >

34
2
14

n

-3+
I e o

54
Y'v

Since AB is parallel to the x-axis, therefore its y-intercept
remains constant i.e., for all values of x-coordinate, the
y-coordinate is always 4.

Hence, the required equation of the line AB is y = 4.

CD intersects the y-axis at (0, —2), so the y-intercept of line
CD is -2.

Since CD is parallel to the x-axis, therefore its y-intercept
remains constant i.e., for all values of x-coordinate, the
y-coordinate is always 2.

Hence, the required equation of line CD is y = -2.

EF intersects the x-axis at (-5, 0), so the x-intercept of
line EF is -5. Since EF is parallel to the y axis, therefore,
its x-intercept remains constant i.e., for all values of
y-coordinates the x-coordinate is always -5.

Hence, the required equation of the line EF is x = -5.

GH intersects the x-axis at (4, 0), so the x-intercept of line
GH is 4. Since GH is parallel to the y-axis, therefore, its
x-intercept remains constant i.e., for all values of y-coordinate,
the x-coordinate is always 4. Hence, the required equation
of the line GH is x = 4.

(i) Geometric representation of x = -3 as an equation in
one variable.
The representation of the solution on the number line
is shown in the figure given below, where x = -3 is
treated as equation in one variable.

x=-3

de---

-4 3 -2-1 0 1 2

3 4

(ii) Geometric representation of x = -3 as an equation in
two variables.

x=-3
= x+3=0
= 1x+0y+3=0, whichisalinear equationin

two variables.
We see that for all values of y, x = -3.

Y 4
5__

4+
34
24
14

:0‘

1x+0y+3

X' g o5 a4 43 42 219
1+

24
3+
4+
v __5 4
Y v

A

RN Ay
N4
w 4
_b —_
Xy

Thus, the graph line of the equation 1-x + 0.y + 3 =0
is a line parallel to the y-axis at a distance of 3 units
to the left of it, (as shown in the graph).

(i) Geometric representation of x + 5 = 5x — 7 as an
equation in one variable

x+5=5x-7
= b5x-x=5+7
= 4x =12
= x=3

The representation of the solution on the number line
is shown in the figure given below, where x = 3 is
treated as equation in one variable.

x=3

A

-5 -4 3 -2 -1 0 1 2

wTe--—-1l

(ii) Geometric representation of x + 5 = 5x — 7 as an
equation in two variables.

xX+5=5x-7
= b5x-x=5+7
= 4x =12
= x=3
= x-3=0,1x+0y-3=0,

which is a linear equation in two variables.

LY
54
4+ +(3.4)
3t
ot

T (3,0

—
N A
~ 4
o1+
o+
X v

X -6 -5-4-3-2-1, [

—2+ 4
-3+
4+
et

(37 —2)

Ix+0y~8=0
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o | Linear Equations in Two Variables

We see that for all values of y, x = 3.

Thus, the graph line of the equation 1.x + 0.y =3 =0
is a line parallel to the y-axis at a distance of 3 units
to the right of it (as shown in the graph).

7. x =4 1is a line parallel to the y-axis at a constant distance
of 4 units to its right x = —4 is a line parallel to the axis
y-axis at a constant distance 4 units to its left.

1.

y =4 is a line parallel to the x-axis at a constant distance
of 4 units above it.

y =—4is a line parallel to the x-axis at a constant distance
of 4 units below it.

Ylk
5__
A4 y=4 AB
<« 4 >
34
=
i 2+ T
i s
1__
] —— i ESRSEHSSEN
dg -5 4 d3-dp fgf{_ 123 4 5 6 X
24
34
4 y:_4
5" i "6
_5—_
Y"V

ABCD is the required square.

CHECK YOUR UNDERSTANDING

MULTIPLE-CHOICE QUESTIONS

(b) 2y —3x = 6.
If x represents the abscissa and y represents the
ordinate, then twice the ordinate is 2y and three times
the abscissa is 3x.
Given, twice the ordinate —6 = Three times the abscissa
= 2y -6 =3x
= 2y-3x=6

(d a#0,b=0.
Coefficient of the two variables x and y, i.e., coefficient
of x and coefficient of y cannot be zero in a linear
equation in two variables.

(a) Infinitely many solutions.

y=mx, m=0.

By putting different values of x in the equation y =
mx, the corresponding values of y can be found.

Since infinite number of values can be given to x and
the corresponding values of y can be found out. So,
the given linear equation y = mx has infinitely many
solutions.

4. @ x-+/3y -4=0

x—4= ﬁy
= x—4—\/§y:0
= x-J3y -4=0.
5 (0 0x+1y-5=0
Y
7=1
5
= y=5
= y-5=0
= Ox+1y-5=0
6. (d) 5-1
5vx -y =10
= 5x-y-10=0

= B+ -10=0
Coefficient of x is 5 and coefficient of y is (-1).

Hence, coefficients of x and y respectively in 5x —y =

10 are 5, -1.
7. (b) Tx+ 0y =09.
y=9
= y-9=0
= Ox+1y-9=0
= Ox+1y=9
8 (a4

Since (4, 19) is a solution of the equation y = px + 3,

x =4,y =19, satisfy the given.

Putting x=4and y =19 iny = px + 3, we get
19=p#4) +3
= p=4
9. (b) Passes through the origin
6x-y=0
= 6x =y

x=0 = 6x0=y = y=0.

Hence, the graph of the equation 6x — y = 0 passes

through (0, 0) i.e., it passes through the origin.
10. (b) 4
Since (2, 0) is a solution of the linear equation
2x+3y—-k=0
x =2,y =0, satisfy the given equation.
Putting x =2, y = 0in 2x + 3y — k = 0, we get
22 +30)-k=0
= 4-k=0
= k=4
11. (@) (a, a)
Given equation is y = x.
Putting x = a in the given equation, we get
y=a

So, when x =4,y = a.

Thus, any point on the line y = x is of the form (g, a).



So, the graph of x = 5 is a line parallel to y axis at a
distance of 5 units from the origin.

16. (o) 90°

12. (b) (;7 m)
. 3

3x+0y+7=0

N 3x+7=0 y = 3 is a line parallel to the x-axis lying at a distance
” of 3 units above it and x = 7 is a line parallel to the
= Y= — y-axis lying at a distance of 7 units to its right.
3
So, any solution of the linear equation Y4
-7 5+
3x + 0y + 7 = 0 in two variables is of the form (?, m) 7S
where m is a real number. 4T y=3
< 2 »
13. () y=0. =
On the x-axis the ordinate of all the points is always Gl L
zero i.e,, for all values of x-coordinates the corresponding 1+
y-coordinate is zero. Hence, the equation of two — 1+ 1}
x-axis is y = 0. X _6 -5 —4—3—2—10_ REIEs JARNC NP BANLNE SURRY (3PS

14. (b) It is parallel to x-axis.

o+
y=5 34
The y-intercept is always equal to 5. i.e., for all values HE7EE
of x-coordinate the corresponding value of y-coordinate v
is 5. EEd
Y’V
RS
? 3 g Since, the x-axis and y-axis are mutually perpendicular,
ekt angle between graph lines of the equations
£l x=7,y=3is 90°.
i 17. b) x +y =0
i e e e 0+0=0
R e (9)+3=0
-1 3+(3)=0.
-2+ Hence, the linear equation having solutions (0, 0),
=3+ (-3,3), 3 3)isx+y=0.
vt 18. (¢) 3" quadrant.

In the 3¢ quadrant x < 0 and y < 0.

Hence, negative solutions of ax + by + ¢ = 0 always
lie in the 3rd quadrant.

So, the graph of y = 5 is a line parallel to x-axis at a
distance of 5 units above it.

15. (b) Parallel to y-axis at a distance of 5 units from the

origin. 19. (o) Line y = x.
vh Point (a, a) has its y-coordinate = x-coordinate
i it will lie on the line y = x.
20. (d) x=3,y=2.
40T 4
Al i xX+2y=7.
ik i Putting x = 3 in the given equation, we get
i 3+2y=7
R N - =4
X 5.4-32-1°9 123 4 5 X = y=2
Hence, x = 3, y = 2 is a solution of the given equation.
A 21. (b) Remains the same
R Multiplying or dividing both sides of a linear equation
S T with a non-zero number does not affect its solution

Y as the impact of the arithmetic operation performed

=5 on both sides is the same and cancels out eventually.

22. (d
The x-intercept is always equal to 5, i.e., for all values of (

=

Infinitely many

y-coordinates, the corresponding value of x-coordinate
is 5.

Some of the linear equations which can be satisfied
byx=3andy=larex+y=42x-y=5x+3y=6.
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o | Linear Equations in Two Variables

1
23. (d) y-axis at a distance of >

Infinitely many equation can be formed which can be
satisfied by x =3 and y = 1.

unit.
2x =1 !
= = x= =
2
Ya
o
It
®
X! ¢} EEREEREE"
Y/ y

For all values of the y-coordinates, the x-coordinate is
1
always 5 So, the graph of the equation 2x = 1 is a

1
line parallel to the y-axis at a distance of 5 unit (to

its right).

24. (b) (0, -2)

25.

(@)

Since the x-coordinate of all the points on the y-axis
is always 0, so the y-coordinate of the point where
the graph of the linear equation 3x — y = 2 cuts the
y-axis is obtained by putting x = 0 in the equation
3x -y =z
Putting x = 0 in 3x -y = 2, we get

3x0-y=2
= y=-2
So, the point where the graph of linear equation 3x —y
= 2 cuts the y-axis is (0, -2).
(3,0
Since the y-coordinate of all the points on the x-axis is
always 0, so the x-coordinate of the point where the
graph of x — 2y = 3 meets the x-axis is obtained by
putting y = 0 in the equation x — 2y = 3.
Putting y=0inx -2y =3, we get

x-2x0=3
= x=3
So, the point where the graph of the linear equation
x — 2y = 3 meets the y-axis is (3, 0).

26. (d) 12 units

X At

,_‘__
Py A
w 4+
I

o+
o+

47 6 -5 -4 -3 2 -1 |

27.

28.

29.

Graph line of the equation x = 5 is a line parallel to
the y-axis, at a distance of 5 units to the right of it.

Graph line of the equation x = -7 is a line parallel to
the y-axis, at a distance of 7 units to the left of it.

So, total distance between the two given graph lines is
(5 + 7) = 12 units.

b 5

The y-intercept of a line is the y-coordinate of the point
at which the line intersects the y-axis.

The x-coordinates of all the points on the y-axis is O.

s

(b

d

)

=

Putting x =0iny = x + 5, we get
y=0+5=5.
So, the coordinates of the point at which the graph
line of y = x + 5 intersects the y-axis are (0, 5).

Clearly, the y-intercept is 5.
8 —2x

,x#0

The given equation 2x + cy = 8 will have equal values
of x and y, where y = x.

Putting y = x in 2x + cy = 8, we get
2x +cx = 8.

= ox=8-2«

_ 8 —2x

= c , x# 0 as division by 0 is not possible.

One, infinitely many solutions.
2x+1=x-3
= 2x-x=-3-1

= x=-4  (linear equation in one variable)

x = —4 will have one solution on the number line.
1 . , ,

5|4 -3 -2 -1 0

2x+1=x-3
= 2x-x+1+3=0

Again,

= x+4=0

= 1x+0y+4=0 (linearequationin two variables)
Graph line of 1-x + 0-y + 4 = 0 is a straight line parallel
to the y-axis at a distance of —4 units, i.e. 4 units to
the left of the origin and all the points on this line are
solutions of the given equation. So, on the Cartesian
plane, the given equation will have infinitely many
solutions.



30. (b) y=2x
Ordinate = 2 abscissa
=  y-coordinate = 2 x-coordinate
= y=2x
31. (b) (2, 3)
Given equation is 2x + 5y = 19.

A point on the graph of the given equation has its

1
ordinate = 15 its abscissa.

3
So, putting y = —x in the given equation, we get

2
3
2x+5(5x) =19
= 4x +15x =19 x 2
= 19x =19 x 2
= x=2
Now, y:éx =§><2=3.
2 2

Coordinates of the point on the graph of the

1
equation 2x + 5y = 19 where ordinates its 15 times

its abscissa are (2, 3).
32, (c) 3:2

To obtain the x-intercept, we put

y=0in2x+3y =9 ("~ y =0 on the x-axis)

x-intercept is given by

2x+3x0=9

= 2x =9
9

= x=5

To obtain the y-intercept, we get

x=0in2x + 3y =9 ("~ x =0 on the y-axis)

y-intercept is given by 2 x 0 + 3y =9
= 3y=9
= y=3
Ratio of x-intercept to y-intercept is

9
5:3 or 9:6 or 3:2.

33. (@ x=2y,x+2y=4
Points lying on CA are (0, 2), (2, 1) and (4, 0).
Points lying on BO are (4, 2), (2, 1) and (0, 0).

34.

35.

1.

Point M (2, 1) lies on both CA and BO.
x-coordinate of M is twice its y-coordinate
= x =2y

All the points on BO satisfy x = 2.

All the points on CA satisfy x + 2y = 4.

Hence, the equations of the diagonals BO and CA
respectively are x = 2y, x + 2y = 4.

dx-y=2,x+y=4
Points lying on AC are (4, 2), (3, 1), (2, 0).
Points lying on BD are (2, 2) (3, 1) and (4, 0).
Point M (3, 1) lies on both AC and BD.
x-coordinate of M is 3 and its y-coordinate is 1
= x-y=2
All the points on AC satisfy x —y = 2.
So, the equation of AC is x —iy = 2.
All the points on BD satisfy x + y = 4.

So, the equations of the diagonals AC and BD respectively
arex-y=2,x+y=4

(c) 4 sq units

AC divides the square into two congruent triangles
ABC and ADC.

AC = 4 units and BO = 2 units.

1
ar(AABC) = EAC x BO

1 . .
Ex4x25qumts = 4 sq units.

AADC = AABC
ar(AADC) = ar(AABC) = 4 sq units.

Since

SHORT ANSWER QUESTIONS
x+3y=9.
Substituting x = 0 in x + 3y = 9, we get
0+3y=9 = y=3
x =0,y =3 is a solution of x + 3y = 9.
Substituting y = 0 in x + 3y = 9, we get
x+30)=9 = x=9
x =9,y =0is a solution of x + 3y = 9.
3x +2y=6
Substituting x = 0 in 3x + 2y = 6, we get
30)+2y=6 = y=3
x =0,y =3 is a solution of 3x + 2y = 6
Substituting y = 0 in 3x + 2y = 6, we get
3x+20)=6 = 3x=6 => x=2
x =2,y =0is a solution of 3x + 2y = 6.
Yes, the given pair of linear equations has a common
solution x = 0, y = 3 (of the form x = 0, y = b)
x+2=0 = 1x+0y+2=0
So, x is -2 for all values of y.

Graph of x + 2 = 0 is a line parallel to the y-axis at a
distance of 2 units to its left (as shown in the figure)
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B | Linear Equations in Two Variables

y-3=0 = 0x+1y-3=0
So, y = 3 for all values of x.

Graph of y — 3 = 0 is a line parallel to the x-axis at a
distance of 3 units above it (as shown in the figure).

Clearly, the graph lines intersect at (-2, 3). Since the graph
of x + 2 = 0 is parallel to the y-axis and graph of y — 3
= 0 is parallel to the x-axis and the coordinate axis are
mutually perpendicular.
Y 4
5k

4_-
(-2,3) y=3=0

[a
N
w4
~F
o1
o 4
B it
o 4
© 4
Xv

54
Y

So, we see that the graph lines are also perpendicular to
each other.

y=x
x=6 = y=6
x=2 = y=2
x=-6 = y=-6

So, we have the following table for y = x.

x 6 2 -6

y 6 2 -6

Plot the points (6, 6), (2, 2) and (-6, —6) on a graph paper
and draw a line passing through them to obtain the graph
of y = x.

YA

© 4
Xy

x=-6 = y=-(-6) = y=6
x=-2 = y=-(-2) = y=2
x=6 = y=(-6)

So, we have the following table for y = —x.

X -6 -2 6
y 6 2 -6

Plot the points (-6, 6), (-2, 2), (6, —6) and draw a line
passing through them to obtain the graph of y = —x.

Both graph lines pass through the origin.

. A point on the graph of x + 2y = 7 has its x-coordinate

3
=5 times its ordinate.
Thus, if (x, y) are the coordinates of this point, then

3
xX= =Y.
23/

3
Putting x = Ey inx+2y=7 we get

3
Ey+2y=7
= 3y +4y =14
= 7y =14
= y=2
3
X = Exz =3

Hence, the coordinates of the point on the graph of the

3
given equation whose x-coordinate is > times its ordinate
are (3, 2).

L yocx = y=kx

y=9whenx=3
Putting y = 9 and x = 3 in y = kx, we get

9=kx3

k=3
Hence, y = 3x.
o x=4 = y=3x4=12
When x = 4, then y = 12.
6. 3x-y=2 = y=3x-2

: x=2 = y=3x2-2=4

x=1 = y=3x1-2=1
x=0 = y=3x0-2=-2

Thus, we have the following table for
3x-y=2



. ” 1 0 9. 2x+3y-4=0
= 3y =-2x+4
y=3x-2 4 1 -2 i) 4
= y= (—)x +—
Plot points A (2,4), B (1, 1) and C (0, -2) on a graph paper 3 3
and draw a line passing through A, B and C. Comparing it to v = mx + ¢, we get
We observed that the points A (2, 4), B (1, 1) and C (0, -2) -2 4
lie on the same graph line of the linear equation 3x — y = 2. m=173 and ¢ =. 3
x-3 -2
7.y = 2 Slope = m = 3
When x=-1, then y= (_1)7_3 - ] =2 10. Sum of coordinates = 5
3 23 0 2 = x+y=5 = y=5-x
When  x=3, then y:Tzazo x=0 = y=5-0=5
5.3 9 x=2 = y=5-2=3
When x=5  then y:T:5:1 x=5 = y=5-5=0
Hence, the complete table is as follows x=7 = y=5-7=-2
So, we have the following table for x + y =5
x -1 3 5
_ x 0 2 5 7
y= 13 -2 0 1
2 v 5 3 0 -2

Plot points (-1, -2), (3, 0) and (5, 1) and draw a line passing

through these points (as shown below). Plot points (0, 5), (2, 3), (5, 0), (7, -2) on a graph paper and

draw a line passing through them to obtain the graph of
x+y=>5.

BN W s U o<
EESSESERAREERAN:
—t+—+

1 61
T 69

A+
><—8—7—e—5—4»3-2‘_11><1 3 4 5 6 7 82X

1,-2)

o
-4+ < T T T T T
et
64
v

8. Corresponding equations.

-x=0 —4 -1
y=3 -1 2
3-0=0 -1=-4+3 -1=2-3
= y-x=3 = y=x+3 = x=y-3 — VALUE-BASED QUESTIONS

1. (i) Total number of senior citizens = y.
Number of senior citizens to whom Shamali read the
news = 16
Shamali played indoor games with the rest of senior
citizens.
= Shamali played indoor games with i — 16 senior
citizens. ...(D)

B QR S
o1 =+
<Y

It is also given that the number of senior citizens with
whom Shamali played indoor games = x ...(2)

From (1) and (2), we get
x=y-16

= x+16 =y.
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(ii) The equation in the standard form is It is also given that he takes y, seconds to cross the
x-y+16=0 road. . (2

(iii) Given, total number of senior citizen = 3 times the From (1) and (2), we get

number of senior citizens Shamali played indoor games X
with. 05 Y
= Yy =3x (1) x
Also, x+16=y [From (1)] = I_yz =0
= x=y-16 2
Substituting x = y — 16 in equation (1), we get = 2x-y,=0
y=3(y-16) (iii) Time taken by the boy to cross the road on the first
- y=3y-48 day =y, seconds.
- 48 =2y Time taken by the boy to cross the road on the second
N Y =24 day =y, seconds
Hence, the total number of senior citizens in the old Y, seconds = % seconds
age home is 24. :
(iv) Empathy, concern for senior citizens, caring and and y, seconds = 2 seconds
helpfulness. 0.5
2. It is given that the water is collected in an underground Then, the required ratio is
tank at rate of 1500 cm® per minute. y, seconds : vy, seconds
= In one minute the water collected = 1500 cm® X X
or —seconds : —— seconds
In y minutes the water collected = 1500y cm® ...(1) 1.5 5
(i) In y minutes the water collected = x cm® (2 or 1 1
From (1) and (2), we get 1.5 0.5
x cm® = 1500y cm® or 2 2
= x = 1500y 3 1
(ii) Environment awareness, problem-solving and decision 1
making. or 3 1
3. (i) Boy walks across the road at the speed of 1.5 m/s. or 1 : 3
= He covers 1.5 m in 1 second. (iv) Empathy, helpfulness, compassion, sensitivity and
responsibility.

1
He covers x m wide road in ﬁ x x seconds

= %seconds' UNIT TEST
. . Multiple-Choice Questions
He crosses the road in 15 seconds .. (D 1 @3
It is also given that the boy crosses the road in y, Since x = 1, y = 1 is a solution of 9%kx + 12ky = 63
seconds. ... (2) o x =1,y =1 satisfy the given solution.
From (1) and (2), we get = 9%(1) + 12 k(1) = 63
x = 9% + 12k = 63
15 L4l
. = 21k = 63
= %_yl =0 = k=3
5 2. (3y-2x=4
2x Putting x =4 and y = 4 in 3y — 2x = 4, we get
= ?—]/1=0 LHS =3x4-2x4=12-8=4=RHS.
- 2v -3y, = 0 3y x; il,4y = 4 is a solution of the linear equation
i) B Ik the road at th d of 0.5 m/s. -
(i) Boy I‘Za s acro(s)sS ¢ .roal a Zspee © m/s The given values of x and y do not satisfy any other
= He covers 0.5 m in 1 secon equation.
He covers x m wide road in 1 x x seconds . So, they are not a solution of the other equations.

3. (o) (=2,0),(0,4)

He crosses the road in Oi seconds .. (D y-coordinate of all the points on the x-axis is 0.



y-coordinate of the point where the graph line of For a line passing through (3, 2) and parallel to the x-axis,

the given equation intersects the x-axis is also 0. the y-intersect remains constant at 2, i.e. for all values of
Putting y = 0 in i = 2x + 4, we get x-coordinates, the y-coordinate is always 2.

0=2x+4. Hence, the required equation of the line parallel to x-axis
- oy = —4 and passing through the point (3, 2) is y = 2.
- = 6. (i) Geometric representation of 2x + 5 = 0 as an equation

in one variable
So, the graph line intersects the x-axis at (-2, 0)

x-coordinate of all the points on the y-axis is 0. Z+5=0
x-coordinate of the point where the graph line of - ==
the given equation intersects the y-axis is also 0. = X = ;5
Putting x = 0 in y = 2x + 4, we get 2
y=2x0+4 The representation of the solution on the number line
= y=4 is shown in the figure given below where x = _7 is

So, the graph line intersects the y-axis at (0, 4). treated as an equation in one variable.

5

Hence, the coordinates of the points where the graph
of the equation y = 2x + 4 intersects the x-axis and 3
y-axis respectively are (=2, 0), (0, 4). N e

-4 -3 -2 -1 0 1 2 3 4
4. (b) (2,3) .. . . . .
(ii) Geometric representation of 2x + 5 = 0 in two variables
Point of intersection of the graphs of linear equations 2% +5=0
x +y =5 and x = 2 satisfies both the equations.

Putting x =2 in x + y = 5, we get = X=_§
2+y=5 5
= y=3 = r+5 =0
Hence, the coordinates of the point of intersection of 5
the graph of the given linear equation is (2, 3). = lx+0.y+ 5= 0,
Y 4

which is a linear equation in two variables.

(0, 5) ot Ya
4'\“ Llr'> i
3+ iéd ki
2+ ? i
14 5 e
Al ’ R iSRS EEERE SRR
X2 -1_10__ 1 N? g X 21
oL
24+ ]
34 VN =37
7EA 4 _4 -,
Y v Y/ v
5. Line which passes through (3, 2) has ordinate 2. s
So, the distance between this point and the x-axis is 2 We see that for all values of y, x = -
units.
5
Ya Thus, the graph line of the equation 1-x+0-y+5 =0
| 5
y=2 l:-— 3, 2) is a line parallel to the y-axis at a distance of 5 units
B I E i to the left of it (as shown in the graph).
e — i — 7. Since the required line is parallel to the x-axis.
X _'4 _'3 _'2 _'10 ]'_ 2' 3I ;1 é X its distance from the x-axis is constant.
=17 . - . o
5 Also the line parallel to the x-axis lies 4 units below it, i.e.
T its y-intercept is —4, which is constant i.e., for all values
=371 of x-coordinates, the y-coordinate is always —4.
— y = —4 is the equation of the required line.
Y/ A 4

So, we have the following table for y = —4.
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™ | Linear Equations in Two Variables

(i) When y = 0, x = 3, so the coordinates of the point
having y = 0 are (3, 0).

y —4 -4 —4 (i) When x = -5, y = —4, so the coordinates of the point

Plot the points (4, —4), (0, —4), (-4, —4) and draw a line having x = =5 are (-5, -4).
passing through these points to get the required graph 9. 2x+3y =11

X 4 0 -4

line which is at a distance of 4 units below it. 11-2x
= By=11-2x = y=
i 3
44 1 = 11-2x1 9 3
X = = — = — =
3t Y 3 3
21 PN 11-2x4 11-8 3 1
X = = = = — =
1+ Y 3 3 3

<« | I | | | I |
T T T T T T T T 0

X'_§_.7.6-5-4-3-=2 sy i

Thus, we have the following table for 2x + 3y = 11

e

N 4
W 4
BN S
o+
o+
~N 4
00—+
X v

ol X 1 4
_? 1 y=-4 i Y 3 1
(seciluaty) -5 e ) Plot points (1, 3) and (4, 1) on a graph paper.
64 Draw a line passing through these points to obtain the
v Y required graph line.
8 x-2y=3 Y4
x-3 291
= 2y=x-3 = y= > I
34
7-3 4
When x=7 = y=-—==-=2 2
2 2 .
3-3 0
Wh = 3, - = — = — = O :, : : : : : : : : -
en x Y 2 2 X' 8 -7 -6-5-4-3-2 -_11_f
-1-3 -4
Wh =1 - - — =2 —2
en x =y 2 2 i
-3-3 -6
When x=3 = y=——=— =3 4+
2 2 v
wh B =
en Y= = V=T =y = Since the point (-2, 5) lies on the graph line of the given
Thus, the table for x — 2y = 3 is equation,
it is a solution of line given equation.
* 7 3 -1 - ™ 10. 3x -2y + 12 =0
y 2 0 -2 -3 -4 =  3x+12=2
Plot the points (7, 2), (3, 0), (-1, -2), (-3, -3) and (-5, -4) . _ 3x+12
on a graph paper. a Y=
Y4 Since the ordinate of all the points on the x-axis is 0,
ST o The x-coordinate of the required point where the
4+ graph line cuts the x-axis is obtained by putting y = 0 in
3.t given equation. Putting y = 0 in 3x — 2y + 12 = 0, we get
oot 3r-2x0+12=0.
14+ = 3x+12=0
S S S A A = 3x =12
Y Bl A e - Y

' 1,-2)_

B So, the point where the graph line cuts the x-axis is
- (-4, 0).

B Since the abscissa of all the points on the y-axis is 0,

¥ET . the y-coordinate of the required point where the
graph line cuts the y-axis is obtained by putting x = 0 in

Draw a line passing through these points to obtain the . .
the given equation.

required graph line.



Putting x = 0in 3x — 2y + 12 = 0, we get (ii) The abscissa corresponding to 120 is 2.

3x0-2y+12=0 . She will take 2 hours to cover 120 km.
= 2y =12 13. 4x -3y +12=0
= y=6 4x+12
So, the point where the graph line cuts the y-axis is (0, 6). = +12=3y = y= 3
11. From the graph, we observe that 4(-6)+12  -24+12 -12
When y=-1, x=-3 = a=-3 LoxX=-6 =ys= 3 == 3 =3 4
When x=-5 y=-2 = b=-2 4(-3)+12 -12+12 0
Wh _ _ _ X = —3 = y = = = — = 0
en y=4 x=7 = c=7. 3 3 3
Y4 4(0)+12 12
= 0 = = —_ = 4
X =y 3 3
Thus, we have the following table for 4x — 3y + 12 =0
x -6 -3 0
v -4 0 4

Plot the points (-6, —4), (-3, 0), (0, 4) on a graph paper.

Draw a line passing through these points to obtain the
required graph.

Y 4

e
0. 4)

Linear relationship between the variables x and y is

x=2y-1
12. Speed = 60 km/h.

Let x represent the time taken (in hours) and y represent
the distance covered (in km).

N
w 4
NG
o+
o -+
~N 4+
0 -+
= v

Thus, we have the following table.

x 1 1 L
2 2
y 30 60 90
. 1 Area of the triangle formed by the graph line and the
Plot the points (E ,30), (1, 60), ( 15 ,90) on a graph paper. coordinate axis

1 .
Draw a line passing through these points to obtain the 2 x base x altitude

required distance-time graph.

1
= E><3><4 = 6 sq units.

Ya
140+ 14. () 3y-x=5
R AR AR 5+
T 120 {2, 120) N By=5+x = y= =
i 1%, 90 ’
£ st i _ _5+1 6 _
= (ARaas x=1 = y= = =2
8 60+ (1,60) 3 3
c gl 1
G 40 Lo x=-=2 = —75_2—§—1
5 20 ____ : (]/Z! 30? i B y B 3 3 B
< SISSRERSRS4ReR! : EENG Thus, we have the following table for 3y — x = 5.
x 0 1 2 3 4 X
Yd Time (hours) ——» x 1 -2
Y 2 1

1
(i) The ordinate corresponding to abscissa 1 is 90. .
2 Plot the points (1, 2) and (-2, 1) on a graph paper and
draw a line through these points to obtain the graph

1
The distance travelled in 15 hours is 90 km. line of the equation 3y — x = 5.
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1-2x
2x+5y=1 = 5y=1-2x = y= 5
3 1-2x3 -5 1
X = = = — = — ==
5 5
1-2x(-2) 5
=2 S W |
x =y 5 5
Thus, we have the following table for 2x + 5y = 1.
X 3 -2
y -1 1

Plot the points (3, 1) and (-2, 1) on a graph paper.
Draw a line through these points to obtain the graph
line of the equation 2x + 5y =1.

(i) The two graph lines intersect at P (-2, 1).

(ii) 3x + y + 5 = 0 (Sample answer, many now answers
are possible)

[Putting x =2 and y =1in 3x + y + 5 = 0, we get
LHS. =[3x(2)]+1+5=-6+1+5
=-6+6=0=RHS]





