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Linear Equations in Two Variables |
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e Simultaneous linear Equations:

Points to Remember:

(I) When we consider two linear equations in two
variables at the same time and we get unique
common solution, then such set of equations is
known as simultaneous equations.

e Linear Equations in two yariables:

An equation which contains two variables the
degree of each term containing variable is one

) i 1. ) (2). In the previous standard we have studied two
is called a linear equation in two variables.

methods of solving simultaneous equations
(a) Elimination by equating the coefficients
(b) Elimination by substitution.

An equation of the from ax +by + ¢ = 0 where
a# 0and b # 0 is called the standard form of
}lmbeacr eeqléatlon in twopvriableSg A7 y \herg o /Salvethe following simultaneous equations:

Here ¢ may or may not be zero () 5.x =3y =8 3x+y=2.
For example, The standard form of linear Solutjon:

equation Method I - Elimination by equating the

3x =4y — 12 is 3x — 4y+12 = 0 coefficients
5x -3y =8 ..(1)
Multiplying both sides of equation (ii) by 3,
Sr. Is the equation a lin- 9 +3u=6
No Equation ear equation in two xroy= ---(1i)
: variables or not Adding (i) and (iii)
1) |[4m+3n=12 Yes - Byus
(2) |3x2-7y=13 No + 9x + 3y =
14x = 14
3) \/Ex—\/gy=16 Yes
x =1
4) |[0x+6y-3=0 No I s
Substituting x =1 in (ii).
(5) |03x+0y-36=0 No 3x+y=2
3Xx1+y=2
(6) 4 5 No y
— 4+ — = 4 3 + y = 2
oy y=2-3
(7) |4xy-5y-8=0 No y=-1

1 1
1 1
I 1
1 1
1 I
1 1
1 [}
1 1
1 1
1 i
I 1
1 1
1 1
1 1
I L
1 1
1 1
1 I
I L
1 1
1 1
1 I
I 1
1 1
1 1
1 1
I 1
: Activity : Complete the following table: |
I (Textbook Page No. 1) I
I 1
1 1
1 1
1 I
I 1
1 1
1 1
1 1
I I
1 1
1 I
1 1
I 1
1 1
1 1
1 1
I 1
1 1
1 1
1 1
I 1
1 1
1 1
1 1
I 1
1 1
1 1
1 1
I 1

| |
| |
| |
| |
1 |
I 1
| |
1 |
1 |
| |
| |
| |
| |
I |
1 1
1 1
I 1
| |
| |
| |
} 1
| |
| |
| |
| |
|} 1
| |
| |
: 3x+y=2 ...(ii) :
| |
1 |
1 |
I 1
| |
i |
I |
| |
| |
I |
1 1
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
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6 Mathematics I - Algebra (Std. X)
: (x, y) = (1, -1) is the solution of the : : o, = ( , ) is the solution :
: given simultaneous equations. : : of the given equations. :
i Method II : Elimination by Substitution i o ]
 sx_3y-8 O MASTER KEY QUESTION SET - 1

: 3x +y=2 ...(ii) :

: Writing y in terms of x from (ii) : ( Practice Set - 1.1 (Textbook Page No. 4) )
; y=2-3x ...(iii) : . o

| Substituting the value of y in (i) , (1) Complete the following activity to solve the
: 5x-3y=8 : simultaneous equations.

i 5x—3(2-3x)=8 E 5x+3y=9; 2x-3y = 12 (2 marks)
. S5x—6+9r=8 . Solution:

l 14x-6=8 ' 5x +3y = (i)

I ldx =8+6 I 2x =3y = 12 . (i)

l l4x =14 : Adding (i) and (ii)

: x =1 : 5 + 3y = 9

| |

: Substituting the value of x in’ (iii) \ P - R\ 12

: y=2-3x : x = \A‘

: L y=2-3x1 : ‘=

| L y=2-3 '

| y=-1 | ¥ -

: x=1, y=-1is the solution of the given : Placex =3 in (i),

: simultaneous equations. : 5X(3/+3y=9

| I

| (2) Solve:3x+2y=29; 5x—y=18 : 3y=9_

| Solution: : y=

L 3x+2y=29 )

: 5x — yy= 18 (51; : Ly=

i To so‘lve Fhe efluations, fill in the boxes below. E L y=

| Multiplying (ii) by 2 |

i 5x><—y><=18>< E Solutionis(x,y)=(,).

: 10x -2y = (i)

: Adding (i) and (i) : (2) _ Solve the following simultaneous equations.

: 3x 4+ 2y = 29 : (i) 3a+5b=26; a+5b = 22 (2 marks)
: 10x] - [2 = 136 : Solution:

: = l 3a+5b =26 Q)

! - ! a+5b=22 ...(id)

! = : Subtracting (ii) from (i) we get,

: Substituting x =5 in (i) : 3+ 5h = 26

| Jxtay =29 | @ + 5b = 22

3% 5]+2y=2 l O 6O O

I +2y=29 : 2a =4

e J

: - : a=2 ?

l y= |

_________________________________
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Linear Equations in Two Variables 7
Substituting a=2 in (ii), we get Substituting x = 6 in (iii),
2+ 5b =22 y=13-2x
5p=22-2 oy=13-2%6
5b =20 oy=13-12
b = E y=1
b= 45 (x, y)=(6,1) is the solution of the
- given simultaneous equations.
(a, b) = (2, 4) is the solution of the given )
simultaneous equations. (iv)  5m—-3n=19;m~ 6n=- (2 marks)
Solution:
(i) x+7y=10; 3x-2y =7 (2 marks) 5H- 31 =19 ()
Solution: ) - (i)
x+7y =10 AL Muiltiplying (i) by 2,
3x-2y =7 (i) _
' ' 10m - 6n =38 ...(1ii)
() can be written as Subtracting (iii) from (ii)
x=10-7y ..(iii) D ~ en = 7
Substituting the value of x in (ii), 10 6 38
m —_ =
310-79) -2y =7 o \) ! O
s 30-21y-2y=7
. —23y=7-30 ~om = %
. 23y =-23 me 3B
-23 -9
L y=To3 m=5
y=1 Substituting m =5 in (i)
Substltutmg y =11in (iii), 1 5(5)~3n=19
x=10- 7y 25-3n=19
x=10-7x1 B\ /
x=10-7 —31% -6
-6
x=3 n= _—3
(x, y) = (3, 1) is the solution of the given n=2
simultaneous equations. - .
(m ,n) = (5, 2) is the solution of the
(iii) 2x-3y=9; 2x+y =13 (2 marks) given simultaneous equations.
Solution:
2x-3y =9 Q) (v) 5x+2y=-3; x+5y=4 (2 marks)
2x+y =13 i) A9 A
(ii) can be written as Sx +2y=-3 (1)
y=13 — 2x ...(iii) x+5y =4 --.(i)
Substituting (iii) in (i), Multiplying (ii) by 5
2x -3 (13 ZX) 9 5x + 25]/ =20 ...(iii)
2v_39+6x=9 Subtracting (iii) from (i)
8x-39 =9 S + 2y = -3
=9+39 5x + 25y = 20
8x =48 (I ) )
48 -23y = -23
= — -23
° V= n
x=6
y=1
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8 Mathematics I - Algebra (Std. X)
Substituting y =1 in (ii), . Letusseeanexample ]
x+5(1)=4 : Example Solve : :
x=4-5 : 5x +10y =35; 10x + 5y = 40 :
=-1 Solution: :
1 _ . 1
(x,y) =(-1,1) is the solution of the : 5x +10y=35 (1) :
given simultaneous equations. | 10x + 5y =40 ()
. : Adding (i) and (ii) :
(vi) 1x+y= 10 ; 2x+1y _n (3 marks) : 5v + 10y = 35 :
3 3 4 4 | I
| 10x + 59 = 40 |
Solution: I I
1 10 I 15x + 15y = 75 1
. 1 |
3¥ty=3 +-(given) ; x.+y=5 (i)
1 I
Multiplying both sides by 3 : Subtracting (i) form (ii) :
x+3y=10 (1) : 10x + 5y = 40 :
2x + ly = 11 ... (given) : 5. + 10y = 35 :
o S I R :
Multiplying both sides by 4 : 5 - 5y = 5 :
8x+y=11 ...(if) : Dividing both sides by 5. :
I . |
Multiplying (ii) by 3, : x-y=1 (iv) |
24 + 3y =33 ~(iid) . Adding (iii)-and (iv) :
Subtracting (iii) from (i) : x ¥y =5 l
x + 3y =10 : x —y.=1 :
24x + 3y =33 : 2x - 6 !
OIS NG l x=3 l
1 I
-23x= -23 ! Substituting x =3 in (iii), !
1 I
> By |
-23 ! y=5-3 :
x=1 : y=2 |
Substituting x =1 in (i) : - - :
: x =3, y =2 is the solution of the :
1+3y=10 ! ] . . |
! given simultaneous equations. !
3y=10-1 g — !
3y=9 (vii) 99x +101y =499 ; 101x + 99y =501 (3 marks)
Ly = 2 Solution:
3 99x + 101y =499 ()
y=3 101x + 99y = 501 ...(id)
(x,y) =(1, 3) is the solution of the Adding (i) and (ii)
given simultaneous equations. 9x + 101y = 499
o\, . T T ) 101x + 99y = 501
1oy . 1
i .
N Points to Remember | 2000 + 200, = 1000
1 1
o Solving special types of Equations: : Dividing both sides by 200,
I I
: Let us now understand how to solve equations : x+y= @
: oftypeax+by=candbx+ay=c, : 200
: We shall follow the three steps. : x+y=>5 (i)
I I

(i) Add (ii) Subtract (iii) Add

___________________________

______

Subtracting (ii) from (i)
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Linear Equations in Two Variables

9x + 101y = 499
101x + 9y = 501
G0 () ()
-2x + 2y = =2
Dividing both sides by -2,
x-y=1
Adding (iii) and (iv)
x+ y =25
x - y =1
2x =6
6
=3
x=3
Substituting x =3 in (iii),
3+y=5
~ y=5-3
y=2

...(iv)

(x,y) = (3, 2) is the solution of the
given simultaneous equations.

(viii) 49x —57y =172; 57x — 49y = 252

Solution:

49x - 57y =172
57x — 49y = 252
Adding (i) and (ii)
49x - 57y = 172
57x - 49y = 252
106x — 106y = 424
Dividing both sides by 106,
424
X=Y= Jo6
x —y=4

Subtracting (iii) form (i)
49x - 57y = 172
57x - 49y '= 252

() (+) )

-8 - 8y = =80
Dividing both sides by — 8.
x+y= r

x+y=10
Adding (iii) and (iv)

x -y = 4

x +y = 10
2x = 14

(3 marks)

()
...(i)

...(iii)

(iv)

9
L1
2
x=7
Substituting x =7 in (iv),
7+y=10
y=10-7
y=3

(x,y) = (7, 3) is the solution of the
given simultaneous equations.

_____________________________

Points to Remember:

Graph of a linear equation in two variables:

In previous standard we have studied that a
linear equation in two variables represents a line.
The ordered pair which will satisfy the given
equation is the solution of that equation and also
it is one of the points which lies on that graph of
the given equation.

Note : A linear equation such as y = a (constants)
is also write as ox + i = a. The graph of this line
is parallel to x-axis. Similarly, equation such as
x =2 (constants) is written as x + oy =2 and its
graph is parallel to Y-axis.

The graphical method of solving simultaneous
equations involves the following steps:

Step 1: To draw the graphs of the two given

equations and make the table for each equation.
Step 2:Now plot the points on same graph paper
and join them to get the graph of each equation.
Step 3: The lines of the two given simultaneous
equations will intersect each other at a point. The
co-ordinates of the point of intersection of the two
lines is the solution of the given simultaneous
equations.

Note : Avoid two digit coordinates and using
decimal coordinates while finding ordered pairs
so that plotting points becomes easy.

Solution of simultaneous equations by
Graphical method:

I
I
1
I
I
I
I
1
I
1
I
I
1
I
1
I
I
1
I
I
I
I
I
I
1
I
I
I
I
1
I
1
:
equations; first find three solutions of each i
:
1
I
I
I
I
1
I
1
I
I
I
I
1
I
I
I
I
1
I
1
I
I
I
Ex. : Solve the following simultaneous equations :
by using Graphical method. :
x+y=4;2x-y=2 :
I

I

Sol.x+y=4iey=4-x

_________________________________
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Mathematics I - Algebra (Std. X)
X 0 1 2 x 0 1
y 4 3 2 y ) 0
o,y 0,4 0,31 (22 x,y]0,2)] @0 | (22
when x =0 whenx=1 when x =2 when x =0 when x=1 when x =2
"~ y=4-0) Loy=4-1 | o oy=4-2 Ly=20)-2 | oy=2)-2| . y=2Q2)-2
coy=4 coy=3 Ly=2 Soy=0-2 Soy=2-2 coy=4-2
2x-y=2 ie y=2x-2 Soy=-2 S y=0 Sy=2
— —
et [N
s 48T T N L
:’:‘L”H*T* _TF;‘}’?i L’ Y/ ﬁii_,jﬁjﬁiij ‘: 5EET Scale ——
el e o [ ] lem =1 Unit ]
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LAY EL;:* FaEs
) ' ii = ‘}\x &
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Bl e e
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FEREERE 88 AtaREnGRF BURRCR SRS Sl
The lines of the two given simultaneous equations intersect each other at (2, 2)
The solution of the given simultaneous equations is (2, 2)i.e.x =2,y =2
Activity (I) : Solve the following simultaneous equations by graphical method.
o Complete the following tables to get ordered pairs. (Textbook Page No. 8)
x-y=1 5x-3y=1
x 0 3 x 2 4
y 0 -3 y 8 2
(x,y]©,-1)]1,0]@,2]E2-3) oy | 2,3 ] 6,8 | (1,-2)] (4,77

o Plot the above ordered pair on the same co-ordinate plane.
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Linear Equations in Two Variables 11

/\.i 58 Scale
1Icm =1 Unit
/ on both axes
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The lines intersect each other at (-1, -2)

%
‘LL.H, -
i

i
AR

Sy

T
"

4

The solution of the given simultaneous equations is (<1, -2) i.e.x =-1,y=-2

Activity (I) : Solve the above equations by ) =2
method of elimination. Check your solution AT
with the solution obtained by graphicalmethod. ’ .
(Textbook Page No. 8) ST
Solution: Substituting x = -1 in (i) we get,
x— y=1 26) e
5x-3y=1 (i) AN
- - _ 2
Multiplying (i) by 3 we get, Y
. x=-1, y=-2is the solution.
3x-3y=3 ..(iii)
Subtracting (ii) from (ii) we get, ;I“nl:t: hs(())cllutlon is same as obtained by graphical
5 = 3y =1
" 3x -3y =3
0 ®H 6
2x = 2
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12 Mathematics I - Algebra (Std. X)
C Practice Set - 1.2 (Textbook Page No. 8) ) s —6y=13
-1
(1)  Complete the following table to draw graph of Soy= T?)
the equations. (1 mark)
x+y=3;x-y=4 x -5 3
x+y=3 x-y=4 2
AEREENEE R P R I
y [ [J]5] 3 y [ 0[] 4 6
Solution: "6 2’
x+y=3
X 3 [0] C Practice Set - 1.2 (Textbook Page No. 8) )
5 3
Y [0] (2)  Solve the following simultaneous equations
(x, y) | (3 0)|[(-2,5)]] (0 3) graphically. (4 marks)
(i) x+y=6;x-y=4
when x =3 wheny =5 wheny =3 Solution:
S 3ty=3 ) oxrysd o) x43=3 x+y=6ie y=6-—x
“y=3-3 S x+5=3 Sox=3-3 )
© y=0 ©ox=8L5 | x=0 ¥ | 0 2
o x=ib y 6 5 4
x—y=4 (x, ¥)1(0,6)1 (1,5 | (2,4
hen x=0
X 4 -1 0 Y
SLy=6-0
Y 0 —4 SY=6
¥ |[4,0)]|[(-1,-5)]| (0, —4) when x =1
ny=6-1
wheny=0 when x=-1 -~ y=5
. x-0=4 So-l-y=4
c—y=4+1 when x =2
L x=4 fy==5 L y=6- ()
Sy=4
C Problem Set - 1 (Textbook Page No. 27) D x—y=4 ie y=x—4
(2)  Complete the following table to draw the graph x 0 1 2
of 2x -6y =3 (2 marks) y —4 3 —2
0 when x=0
v (L ooy=0-4
2 [ L y=-1
Solution: when x =1
sy=1-4
When x=-5 When y=0 Ly=-3
S 2x—-6y=3 S 2x — 6y =3
~ 2(=5)-6y=3 s 2x - 6(0)=3 when x=2
. —10-6y =3 s 2x =3 -y=2-4
3 Y= -2
-6y =3+10 Lox= o

10th Standard | Maths - 1 | www.saiphy.com
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Linear Equations in Two Variables

13
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The lines of the two given simultaneous equations intersect each other at (5, 1)

The solution of given the simultaneous equations is (5, 1) i.e.x =5,y =1 ‘

(i) x+y=5;x-y =3
Solution:

x+y=5ie y=5-x
x 0 1 2
y 5 4 3
(x,y)| (0,5 | (1,4) | (2,3)

when x=0
~ y=5-0
~ y=5
when x =1
S y=5-(1)
sy=5-1
Ly=4
when x =2
Sy=5-2
Sy=3

10th Standard | Maths - 1 | www.saiphy.com

(4 marks)

»

x—y=31e y=x-3

X 0 1 2

y -3 -2 -1
(x, )| (0, <3) [(1,-2) | (2,-1)
when x =0

y=0-3

=-3

when x =1

y=1-3

y=-2
when x =2

y=2-3
cy=-1
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14 Mathematics I - Algebra (Std. X)
a
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The lines of the two given simultaneous equations intersect each other at (4, 1)

The solution of the given simultaneous equations is (4,1) i.e.x =4,y =1

(iii) x+y=0; 2x-y = 9 (4 marks) 2x-y=9 ie. y=2x-9
Solution: x 0 1 )
x+y=0ie y=-x Y -9 -7 -5
x 0 1 o (x,y) | (0,-9) | (1,-7) | (2,-5)
y 0 a —2 when x =0
] 0,0 @ -1]@E-2) A ly=2(0)=9
when x =0 - y=0-9
s y=(=0) Soy=-9
“y=0 whenx=1
wy=2(1)-9
when x=1 ©oy=2-9
Y= g7
S YT when x =2
when x =2 Soy=2(2)-9
Ly=(-2) Soy=4-9
Sy =- S y=-3

10th Standard | Maths - 1 | www.saiphy.com
@&



®

10th Standard | Maths - 1 | www.saiphy.com

Linear Equations in Two Variables
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The lines of the two given simultaneous equations intersect each other at (3, -3)
The solution of given simultaneous equations is (3,-3) i.e.x =3,y=-3
(iv) 3x-y=2; 2x-y =3 ( 4 marks) 2x-y=3ie y=2x-3
Solution: X 0 1 2
3x-y=2ie y=3x-2 y -3 -1 1
x 0 2 (x, )| (0,=3) |(1,~1) | (2, 1)
y -2 4 when x =0 when x=1
(xy) | 0-2)[@1)] 249 S y=2(0)-3 Sy=2(1)-3
when x=0 when x=1 S y=0-3 Ly=2-3
" y=3(0)-2 S y=3(1)-2 R fy=-
wy=0-2 Sy=3-2 when x =2
L oy=- ny=1
Y Y L y=2()-3
when x =2 . y=4-3
wy=3(2)-2
y=3Q) -
T Yy=6-2
“oy=4
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16 Mathematics I - Algebra (Std. X)
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The lines of the two given simultaneous equations intersect each other at (-1, -5)
The solution of given simultaneous equations is (-1, =5) i.e. x = -1, y=-5
(v) 3x-4y=-7; 5x-2y =0 (4 marks) when x =45
lution: 4
Solution ‘ 3y 47 -3 i)+7
3x-4y=-7 ie. y= 4
y | 1 4 2 84
)| LY |G |52 =P
when x =-1 when x =3 g .
. y 5
3(-1)+7 3(3) +7 5x-2y=0 ie. y=5x
= — Sy= 4
3+7 9+7 S =
- +
S Y= Y= y 0 5 -5
(x,y) [(0,0)] (2,5 | (=2 -5)
_ 4 .16
YTy Yty whenx=0 when x=2 | whenx=-2
L L 5 5 5
- y=1 Sy=4 _-_y=§><0 .'.y=EX2 .'.y=5(—2)
Sy=0 Sy=5 Sy=-5
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The lines of the two given simultaneous equations intersect each other at (1, 2.5)
The solution of given simultaneous equationsis (1, 2.5) i.e.x =1,y=2.5
(vi) 2x-3y=4; 3y-x=4 (4 marks) when y ==2
Solution: 4+3(-2)
x o
2x-3y=4 2
2x=4+3y ‘e 4-6
443y 2
x =
X 2 5 -1 2
y 0 2 -2 x=-1
xy) | (2,0 5,2) | (-1,-2
w1 @0 16.2 | ) 3y—x=4 ie. x=3y-4
when y=0 wheny =2
X —4 -1 2
_4+3(0) _4+3(2) y 0 1 2
2 2 (|40 LD ]| 22
Lx= 42L0 '.x=4—;6 when y=0 wheny=1 wheny =2
s 10 x=3(0)-4 x=3(1)-4 Sx=32)-4
Y T x=0-4 x=3-4 Lx=6-4
x=2 x=5 ox=—4 x=-1 ox=2
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The solution of given simultaneous equations is (8,4)i.e.x =8,y=4

lines of the two given simultaneous equations intersect each other at (8, 4)

Problem Set - 1 (Textbook Page No. 27)

¢

(3)  Solve the following simultaneous equations by
using Graphical method. (4 marks)
(i 2x+3y=12; x-y=1
Solution: 12— 3y
2x+3y=12, 2x=12-3y .. x= 2
x 6 3 0
y 0 2 4
vy ]| 60 | 32 |04
When y=0 When y = 2
12 — 3(0) 12 - 3(2)
x= LX=TT 5
2 2
12-0 12-6
x= ——— x= ——
2 2
12 . 6
x= = Lx=—
2 2
x=6 “x =3

When y=4
12 = 3(4)
/ 2
12 -12
Y= 2
v, .
J x—z
x=0
x—-y=1 ie y=x-1
X 0 1 2
y -1 0 1
(xy [O-1)] (1,0) | 2, 1)
When x=0 When x =1
Ty =x-1 sy =x-1
“y=0-1 ny=1-1
oy=-1 ~y=0
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The lines of the two given simultaneous equations intersect each other at (3 ,2)

x =3, y=21is the solution of the given simultaneous equations.

(ii) x-3y =1 ; 3x-2y+4=0

Solution:

x=3y =1 ; x=1+3y

Ly =

x 1 4 7
y 0 1 2
vy | 1,0)| @1 | 72
When y=0 | Wheny=1
x=1+3y x=1+3y
Sox=1+30) | -~ x=1+3(1)
Sx=1+0 Sox=1+3
sox=1 Sox=4
3x-2y+4=0 ie 2y=3x+4-
X 0 1 2
y 2 3.5 5
(x,y)| (0,2) [(1,35)| (2,5)

3x+4
2
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When x=0 When x=1
_ 3x+4 _ 3x+4
y = 5 y= >
3(0)+4 3(1)+4
y= > y=
0+4 3+4
V3o S akre
. 4 . 7
. y= E y=§
y=2 Sy=35
When x =2
_ 3x+4
Y=
_3(2)+4
2
_ 6+4
YT
. 10
. y— ?
y=5
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The lines of the two given simultaneous equations intersect each other at (-2 ,-1)
x =-2 and y =-1is the solution of given simultaneous equations.
(iii) 5x-6y +30=0; 5x+4y-20=0 (4marks) ) x_60—30
: S5
Solution:
olution 6y—30 20
5x -6y + 30 =0 ie. 5x=6y-30 .. x= 5 X=?
x | -6 0 6 L X6 s
y 0 5 10 5 +4y-20=0 ie y= ; a
(x,y) | (-6,0) | (0,5) | (6,10)
0 4 -4
When y=0 When y =5 i
y 5 0 10
L= 6(0)=30 L= 6(5)—30 (x,y) | (0,5) | (4,0) | (-4, 10)
5 5
When x=0 When x =4 When x=-4
0-30 30—-30
X= ——0 R = _ 20-5x _ 20-5x _ 20-5x
5 Yy 1 Yy 1 Yy 1
yo =0 cx=0 _20-5(0) | . _ 20-5(4) | . _ 20-5(-4)
> 5 4 4 4
¥=-6 - x=0 20 20-20 20+20
vy= 5 y= ~y=
When y =10 4 4 4
‘ 0 40
6(10)—30 y=5 Y=g Y=
x =
5
Soy=0 Sy=10
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The lines of the two given simultaneous equations intersect each other at (0,5)

x=0 and y =5is the solution of given simultaneous equations.

(iv) 3x-y -2=0; 2x+y =8 (4 marks)
Solution:
3x-y -2=0iey =3x- 2
x 0 1 2
y -2 4
(x,y)|0,-2)] Y| (24
When x=0 When x=1
y =3x-2 Sy=3x-2
soy=30)-2 sy=31)-2
wy=0-2 Sy=3-2
Loy=- sy=1
When x =2
y=3x -2
y=3(2)-2
. y=6-2
. y=4

2x+y =8 ie.y=8-2x

X 0 1 2

y 8 6 4
(x,y)| (0,8) | (1,06) (2, 4)
When x =0 When x=1
y=8-2x y=8-2x
- y=8-2(0) S y=8-2(1)
S y=8-0 Sy=8-2
Sy=8 LYy=6
When x=2
y=8-2x
T y=8-2(2)
T y=8-4
“oy=4
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The lines of the two given simultaneous equations intersect each other at (2 ,4)
x =2,y =41is the solution of given simultaneous equations.
(v) 3x+y=10 ; x-y =2 (4 marks) When'x =3
Solution: y=10-3x
3x+y =10 ie.y=10-3x - y=10-3(3)
. 1 5 3 S y=10-9
y 7 4 1 ny=1
(x/ y) (1/ 7) (21 4) (31 1) x_y=2 i.e'y=x_2
When x=1 x 0 1 2
y=10-3x y -2 -1 0
. y=10-3(1) xy|0-2)|(1-1)] (20
~ y=10-3
" y=7 When x=0
When x =2 y=x- 2
y=10-3x L y=0-2
. y=10-3(2) Ly ==2
~ y=10-6
“oy=4
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Linear Equations in Two Variables
When x=1 When x =2
y=x-2 y=x-2
Sy=1-2 L y=2-2
coy=-1 - y=0
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The lines of the two given simultaneous equations intersect each other at (3 ,1)

x =3 and y =11is the solution of given simultaneous equations.

? Points to Remember:

(1) To solve simultaneous equations x + 2y = 4; 3x + 6y = 12 graphically, following are the ordered pairs.
Plotting the above ordered pairs, graph is drawn. Observe it and find answers of the following questions:
(Textbook Page No. 9)

x+2y=4; x=4-2y 3x+6y=12; 6y=12-3x

_ 12-3x

6
x 4 2 0 x —4 1 4
y 0 1 2 y 4 1.5 0
,y| 40 [2,1)]0,2 oy | (4,49 0,15] 4,0
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(i)  Are the graphs of both the equations different (iv)\What conclusion can you draw when two

or same? equations are given but the graph is only one

(ii) What are the solutions of the two equations Ans, The simultaneous equations of above type
x+2y=4and 3x + 6y =12 2 How many solutions are consistent and will have infinity many
are possible? solutions..

Ans.Infinite solutions are possible.

(iii) What are the relations between coefficients of x,
coefficients of y and constant terms in both the
equations?

Ans.When equation (i) is multiplied by-3 we get
equation (ii).

I
I
1
I
I
I
1
I
I
1
I
I
1
I
I
I
1
I
I
1
I
I
1
I
I
I
1
I
I
1
I
I
1
I
I
I
1
I
I
:
I
. Ans.The graphs of both the equations are same. line?
I
I
1
I
I
1
I
I
1
I
I
I
1
I
I
1
I
I
1
I
I
I
1
I
I
1
I
I
1
I
I
I
1
I
I
1
I
I
1
I

of the given equations. (Textbook page no. 10) |
I

x-2y=4; 2x -4y =12 :

T 2x=12+4y I

I

Lo 1244y :

2 I

I

x 4 8 X 6 8 4 :

y 0 1 2 y 0 1 -1 :
(x,y)| 4,00 ] 6,1 ]@,2 x,y] 6,00 | 61 | 4,1 :
I

____________________________________________________________________
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will not have a common solution.

The lines represented by given simultaneous equations are parallel. Thus the given simultaneous equations

® Determinant:
If a, b, c and d are any four numbers, the value
ad — be is represented as | ? \
c d
This type of representation of the numbers is
called as determinant of order two as it has two
rows and two columns.
as_sb
The value of the determinant cx g | = ad—bc
To name determinants, generally English capital
letters such as A, B, C, D ... are used.
e Determinant methoed«(Cramer’s rule) :

Let the given simultaneous equations be:
a,x+b y=canda,x+b,y=c,,

Wherea, a, b,, b, c, and c, are the real numbers
suchthata, b,—a, b, # 0 and x and y are variables.

Let us solve these equations by equating the

coefficients:

ax+b y=c ...(1)
a,x+b,y=c, ..(ii)
Multiplying (i) by b,

and (ii) by b,,

a,bx+b b,y=cb, .(iii)

_________________________________

a,bx+b b,y=qc b, ...(iv)
Subtracting (iv) from (iii),
a, byx +0 b by = ¢b,
aZ blx - bl b2 y = C2 bl
(a,b,—a,b)x = ¢ b,-cb,
v c,b, —c,b, )
a, bz —4a, bl
Similarly we get,
4,6, = 4,6 .
y a1b2 | a2b1 (Vl)

From (v) and (vi), we can write the value of x and
y in determinant form as follows:

G bl
B c,b, —c,b, e b,
YT ub,—ab
4,0, 4,9, a, b
a, bz
a ¢
ac, —a,cC a, C
162 241 2 &
y = = , (@b, —ab)=#0
albz_a2bl a, 9
a, bz

___________________________________
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We denote,
a b c, b
D =" |, Dx=| ") and Dy = '
112 bZ C2 b2 2 CZ
Dx Dy
) and y= o

This method of obtaining solution of simultaneous
equations by using determinants is known as
Cramer’s rule:

e Steps for solving simultaneous equations
using cramer’s rule are as follows:

ax + by = ¢
Step II: Find the value of D, Dx and Dy
Step II1: Now apply cramer’s rule to get the value

of x and y.
Dx D
=7 and y=6y

I
I
I
I
I
I
1
I
I
1
I
I
1
I
I
I
l
1
Step I: Write the given equations in the form of !
1
|
I
1
1
I
I
1
1
:
I
® Activity 1 : Fill in the blanks to solve !
1

I

simultaneous equations/using Cramer’s rule.

Solution:

I

I

1

I

I

1

I

I

I

1

I

I

1

I

I

1

I

I

1

I

I

I

1

I

I

1

I

I

1

I

I

1

I

I

I

1

I

I

I

: By writing the equation in the form of ax+ by =¢
: 2x+y =19

: 2x — 3y = —3

I
: 2 - 3

l (2] % (-3)] -2 x [1]]

|
1
I
I
1
I
I
I
1
I
1
1
I
I
1
I
I
1
I
I
I
I
I
1
1
I
I
1
I
I
1
I
I
I
I
I
I

—

‘19-

[19 x [=3]]-[[=3] X [L.1]]
[-57] -[-3]
54

_|[2] 19
2 23]

|2|><|—3|—|2|><|19|
(6] - [38]

By Cramer’s rule
Dx

_________________________________

—————————————————————————————————

(x, y) =( , ) is the solution

of given simultaneous equations.

e.. Activity 2 : Complete the following activity.
(Textbook Page No. 15)

Solution:
y M Y
3 -2 3 -2 33

b= ‘2 1‘ D= g 1‘ B ‘2 16‘
[ According to Cramer’s rule ‘

y ==

1
|
1
1
1
1
1
1
|
1
1
1
1
1
|
|
1
1
1
1
1
|
1
1
1
1
1
1
|
1
1
1
| Value of Determinants | :
|
|
1
1
1
1
1
|
1
1
1
1
1
1
|
1
1
1
1
1
|
|
1
1
1
1
1
|
1
1
1
1
1

e Let’sthink: (Textbook Page No. 16)
(i)  What is the nature of solutionif D=0?
(ii) What can you say about lines if common
solution is not possible?

1 |
| |
1 |
1 1
| |
| |
1 |
1 1
i Ans.If D = 0, then there is no common solution 1
| |
I ossible. I
1 p a b 1
| |
| |
1 |
1 1
| |
| |
1 |
1 1
| |
| |

D=0meansab,-ab =0 ie. —— b,forthls

a
condltlon There are two possibilities. *
b c
(i) o= b—l = - then the given simultaneous
2 CZ

equations will have infinitely, many solutions.

{12

_________________________________
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—————————————————————————————————

(iii) If b, b,

, ¢, then the given simultaneous

equations will have no solution. The lines
represented by them are parallel.

_________________________________

[ Practice Set - 1.3 (Textbook Page No. 16) ]

Fill in the blanks with correct number.

@

‘3 2‘ C3x[J-[]x4 (1 mark)
4 5
=[]-8
=[]
Solution:
3 2‘ =3><—><4
4 5
=—8

- [7]

Find the values of the following determinants.
-17 (1'mark)

2 4
Solution:
-17

2 4
= (-1x4)-(7x2)
= -4-14

-

53‘

(2)
@)

(ii) (1 mark)

-7 0
Solution:
5 3
-7 0
(-5%x0)-(Bx%x-7)
= 0 - (-21)
0 +21

7 5
3 3

(iii) (1 mark)

3

2
Solution:
7

3

N | =

W]

N |~

3
2

10th Standard | Maths -

»

Problem Set- 1 (Textbook Page No. 27) )

4)
(i)

Find the value of the following determinants.

4 3 (1 mark)
2 7

Solution:
4 3

2 7
= @4XxX7)-(3x2)
= 28-6

Y

5 -2
=31

(ii) (1 mark)

Solution:
5 =2

(iii)

(1 mark)

Solution:
3 =1
1 4

= (3x4) - (-1x1)
= 12-(-1)
= 12+1

-

C Practice Set - 1.3 (Textbook Page No. 16) )

(3)

Solve the following simultaneous equations
using Cramer’s rule.

(i) 3x-4y=10;4x+3y=5
1 | www.saiphy.com

(3 marks)
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Solution: 44
3x — 4y =10 (1) Dy = 6 8
4x + 3y =5 (i) = (4%x8)-(4x6)
D - |3 -4 = 32-24
4 3 D =8
= (3X3)—(-4x4) Y
= 9—(-16) By Cramer’s rule
= 9+16 D —4
x = = = —> = —2and
D=25 D
D = |10 —4 yo= b, .8 _y4
5 3 D 2
= (10 X 3)— (-4 X 5) x = -2 and y = 4 is the solution of the
= 30 - (-20) given simultaneous equations.
= 30+20 (iii) x+2y=-1; 2x-3y=12 (3 marks)
D =50 .
* Solution:
D, - |3 10‘ x+2y= -1 (i)
403 2x -3y =12 ..(ii)
= (3x5)-(10 x 4) 1 2
= 15-40 D = ‘2 Z3 ‘
D, =-25 (1 x=3)~2x2)
By Cramer’s rule - _3.4
D, 50
x = D =55 = 2and D=-7
D -25 -1 2
Y
= — = _— = —1 =
Y D 25 D, ‘ 12 -3 ‘
x=2and y =-1is the solution of the given = (-1 x=3)-(2x12)
simultaneous equations. = 3404
(i) 4x+3y-4=0; 6x =8-5y (3 marks) D =-21
Solution: 1 -1
4x+3y-4=0 D,=15 1o
4x +3y= 4 (1
4 0 = (1 x 12)~ (1 x 2)
6x= 8-5y
6x+5y= 8 i =12-62)
x +5y = ..(i1) - 1242
D =14 3
6 5 Dy =14
= (4x5-@3x6) By Cramer’s rule
D=2 x=Dx=__7=3and
D = ‘ 43 ‘ — Dy — E - 2
8 5 y =7 7 =7
= (4x5-03x38) - .
x =3 and y = - 2 is the solution of the
=20-24 . . .
given simultaneous equations.
D =-4
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C Problem Set - 1 (Textbook Page No. 28) ) = 12+8
D =20
(5)  Solve the following simultaneous equations
using Cramer’s method. D - ‘ —4 _2‘
mo |16 3
(i) 6x-3y=-10;3x+5y-8 =0 (4 marks)
Solution: = (C4x3)-(2x16)
= -12-(-32
6x -3y =-10 .. (i) (=32)
. . . . = -12+32
Expressing the given equation 3x + 5y — 8 = 0 in
the form ax + by = ¢ we get, D, =20
3x +5y=8 .. (ii) D.- 4 -4
6—3 "4 16
D =13 5 S (4% 16)— (-4 x 4)
= (6X5)-(3x3) = 64-(-16)
= 30-(-9) =..64+16
=30+9 D, =80
D =39 By Cramer’s rule
D
| 85
= (10x5)-(-3x8 n = Do _ 80
= (10x5)-(3x8) ==
= -50-(-24) .
— 50404 m =1 and n = 4 is the solution of given
simultaneous equations.
D _=-26
6 —10 .
=13 g (iv) ~ 7x+3y=15 ; 12y -5x =39 (4 marks)
Solution:
= X 8)—-(-10x%x3
~ 168 8)30( ) 7x+3y =15 .. (i)
- ~(30) Expressing the equation 12y — 5x = 39 in the form
= 48430 of ax + by =¢, we get
D, =78 —-5x +12y =39 .. (ii)
By Cramer’s rule o ‘
D, 26 -2 —> 12
=717 T 39 .3 and = (7X12)-(3x%x-5)
= 84-(-15
D, 78 Wy
y=-2L = — =2 = 84+15
D 39
) D=99
x= "3 and y =2 is the solution of the 15 3
given simultaneous equations. D = 39 12
(i) 4m-2n=-4; 4m+3n=16 (4 marks) = (15x12)= (3% 39)
Solution: = 180-117
dm-2n=-4 ; dm+3n=16 D =63
4 -2
D = ‘ 43 ‘ ‘ 7 15‘
D =
= (4x3)-(2x4) =¥
= 12-(-8) = (7x39)-(15 x -5)
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273 - (-75)
273 +75
D, =348

By Cramer’s rule
D 63 7

x=— =— = — and
D 9 1
y=D, a8 116
D 99 33
7 116
X =

11 and y= 33 18 the solution of

the given simultaneous equations.

[ Practice Set - 1.3 (Textbook Page No. 16)j

(3)

Solve the following simultaneous equations
using Cramer’s rule.
(iv) 6x-4y =-12; 8x-3y=-2
Solution:

6x -4y =-12

8x -3y =-2

6 —4

8 -3 ‘
(6 X =3)-[(—4) x 8]
-18-(-32)
-18+32
D=14
‘ 12 —4 ‘

(3 marks)

()
(i)

-

—2 -3
(<12 X —3) - (-4 x -2)
36 -8
D =28

x

6 —12
8§ -2

(6 X —2) — (-12 X 8)

= -12-(-96)
= -12+96
Dy=84
By Cramer’s value
D, 28
x = D - 12 2 and
D, 84
y = D 14 6

x =2 and y = 6 is the solution of the given
simultaneous equations.

(v) 4m+6n=54;, 3m+2n =28. (3 marks)
Solution:
4m+ 6n =54 (1)
3m+2n =28 ..(il)
4
D - 6
32
= (4 x2)-(6%x3)
= 8-18
D=-10
54 6
D= |28 2
= (54 x 2)— (6 X 28)
= 108 - 168
D, =60
4 54
D,= 3 28
= (4 X 28)— (54 x 3)
= 112-162
D, =-50
By Cramet’s rule
D -60
m. = Hm = “j0 = 6 and
D, =50
w=y T Do T 5
m =6 and n =5 is the solution of the given
simultaneous equations.
(vi) 2x+3y=2; x—z =5 (3 marks)
y=a " o
Solution:
Method - I
2x+ 3y =2 ...(i)
14K
=575 ..(id)
2 3
D = 1
1 ——
2
-1
=[2x—|-(3x1
[ 2 J (3x1)
=-1-3
D=-4
2 3
D =11 1
2 2
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03]

I
I/
N
X

|I

3
- -1-=
2
-2-3
- 2
-5
Dx= 2
2 2
D, = 1 1
2
2 X ! (2 x1)
- 2
=1-2
D =-
y
By Cramer’s rule
5
D, ) -5 1 5
x = = = == XA ==
D -4 2 -4 8
_p, _ 7L 11
S
5
x=3 andy = 1 is the solution of the
given simultaneous equations.
Method - II
2x+ 3y =2 ..(i)
vy 1
TS T -w(i)

Multiply both the sides of (ii) by 2, we get

2-y=1 (i)

Now consider 2x+3y=2; 2x -y =1

D

2 3
2 —1‘
2 x -1)- (3 x 2)
2-6
D=-8

2 3
5
2 x-1)-(3 x 1)
2-3
D =-5

X

31
22
D, = ‘2 1‘
=2x1)-(2x2)
=2-4
D, =-2
By cramer’s rule
x =% = __: = % and
D —2 1
R

5 1
x=gandy= 1 is the solution of the

given simultaneous equations.

[ Problem Set - 1 (Textbook Page No. 28) )

(5)  Solve the following simultaneous equations
using Cramer’s rule.

5 1
(iii) 3x—2y=5;§x+ 3y=? (3 marks)
Solution:
sx—2y= 2 o iiiay =
- = = s =X = —
TS o 3ETIE
3 =2
D=1
- 3
3
= (3x3)—(—2x—)
9 2
a 3
= 9+2
3
’ 27+2
3
2
p=2
3
5
2 2
D -2
¥ —4
— 3
3

45—-16
T 6
29
D, ="

10th Standard | Maths - 1 | www.saiphy.com
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5 3x—2x+3y—4y=-28+24
D - > 2 X-y=- (i)
vl 4 x+2y—14 3x—y
- —= Similarly =
3 3 3 4
_ (3 _é)_(ﬁxl) 4 (x+2y-14)=3 (3x-y)
3 2 3 4x + 8y — 56 =9x — 3y
_4_(E) 4x —9x + 8y + 3y =56
6 —-5x+ 11y =56 ...(ii)
_ —24-5 ) 1 —1
¢ -5 11
-2
= = (1x11)-[(-1x%x-5)]
= 11-(5
-2
Dy= 6 D=6
By Cramer’s rule, -4 -1
29 D.= |56 "1
D, 6 29 3 1
= = — = — X — = —
D T29 "6 o 2 = (-4 x11)5(-1x56)
3 = —44-(-56)
-29 = —44+56
D ¢ -29 3 -1 o A
= — = — = Hff— —=— =
"D 29 6 29 x
3 7|
1 -1 D=|_
x=75 and y =~ is the solution of \ Y 56
given simultaneous equations. = (1x56)-[(=4 x -5)]
- — — = 56=(20)
V) x+ty—8 _ x+2y —14 A 3x—y (4 Harks)
2 3 D =36
Solution: v ,
x+y—8 _ x+2y-14 _ 3x—y By Cramet’s rule
2 3 4 D12 _,
x= = = and
From the above statement we get, D 6
x+y—8  x+2y-14 y=& _ 36 _ 6
2 3 D 6

3(x+y-8)=20x+2y-14)
3x+3y—-24=2x+4y -28

x =2 and y = 6 is the solution of given
simultaneous equations.

————————————————————————————————————————————————————————————————————

Points to Remember:

Equation reducible to a pair of linear equations in two variables:

Consider the simultaneous equations
4 3 8 9
—+Z=1;2-Z=7

oy x oy

(x # 0,y # 0) which are not linear. Such equation can be reduced to pair of linear equations by making suitable

substitutions

____________________________________________________________________
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Activity: To solve given equations fill the boxes below suitably.

5 1
x—=1 y-2

+—=2;

6 3
—+—=1
x—1 y-2

Replacing (%) by m
x—

Sm+n=2;

New equation on solving

(Textbook Page No. 19)

6m

3n=1

1
m=|= |and n=1
3 3

Replacing m, n'by their original valves.

an

solving

Y
x=andy=

(x, y) = (4, 5) is the solution of the given simultaneous equations.

____________________________________________________________________

[ Practice Set - 1.4 (Textbook Page No. 19 ) ]

(1) Solve the following simultaneous equations.
@) E_§=15;§+§=77 (4 marks)
Xy Xy
Solution:
2 3 15 )
Xy = ..(1)
8,37
Xy - , ...(ii)
Substituting — =m and ; =n in the above
equations, wé get
2m—-3n =15 ..(iii)
8m+5n =77 ..(iv)

Multiplying (iii) by 5 and (iv) by 3, we get,

10m —15n =75

24m +15n =231

Adding (v) and (vi), we get,
10m - 15n=75

24m + 15n = 231

34 m = 306
_ 306

"7

m=9

Substituting m =9 in (iii) we get
2X9-3n =15
18-3n =15

. -3n=15-18

10th Standard | Maths - 1 | www.saiphy.com
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34
_ 3
A
n =1
Resubstituting the value of m and n we get,
1 1
T 9 and y - 1
1
x =— and y =
9 Yy
1

x=7y and y =1 is the solution

of given simultaneous equations.

C Problem Set - 1 (Textbook Page No.28) U

(6)  Solve the following simultaneous equations.

. 2 2 1 3 2
) S+ ===,;Z4+Z-09
x 3y 6 x vy

(4 marks)

Solution:
2 2 1
— + —_— = — ...(i)
x 3y 6
2 ..
3 +—-—=0 ...(ii)
X Yy

1 1
Substituting — =m and ; =n in‘equation (i) and
x
equation (ii) we get
1

dm4on = =
T3t Ty

Multiplying both sides by 6 we get,
12m+4n=1 ..(iii)
3m+2n=0 ..(iv)

Multiplying both sides of (iv) by 2 we get,
6m+4n=0 (V)

Subtracting (v) from (iii)
12m + 4n=1

6m + 4n=0
6m =1
1

m:_
6

Substituting m = % in (iii) we get,

12 x 1+4n=1
6

2+4n=1

dn=1-2

dn = -1

-1

n

Resubstituting the values of m and n we get,

n:

1 -1
y 4
x=6andy=-4

x=6,y=-4 is the solution of the
given simultaneous equations.

(i) 148 231 _ 527 231 148 _ 610

x y xy ' x y xy

(4 marks)
Solution:
B g _ 5% ()
x Y xy
231 148 610
—t = ...(ii)
X Y xy

Multiplying both the sides of equation (i) and
equation (ii) by xy we get,
148y +231x =527
i.e. 231x + 148y = 527 ..(iif)
231y + 148x = 610
i.e. 148x +231y =610 (i)
Adding (iii) and (iv) we get
231x + 148y = 527
148x + 231y = 610

379x + 379y 1137

I

Dividing throughout by 379,
1137
X+ty=——
379
x+y=3 (V)
Subtracting (iv) from (iii) we get,
231x  + 148y 527
148x + 231y 610

8x - 83y = -83
Dividing throughout by 83

x-y=-1 ...(Vi)

Substituting x =1 in equation (v) we get
x+y=3
1+y=3

10th Standard | Maths - 1 | www.saiphy.com
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o y=3-1
y=2

simultaneous equations.

x=1and y =2 is the solution of the given

(iv)  7x-2y
xy

Solution:

8x+7
5 ; XY _ 15
Xy

7x—2y

(4 marks)

(given)

xY

7x
___=5

Yy Xy

(Given)
Xy

8x 7y

Xy Xy

7 8
ie. = 4= =15
Xy

1
Substituting 1. m and ; =nin (i) and

=15

...(ii)

(ii) we get,
-2m +7n =5 L.(1il)
7m + 8n =15 (V)
Multiplying (iii) by 7 and (iv) by 2 we get,
—14m +49n =35 (V)
14m +16n =30 ...(vi)
Adding (v) and (vi) we get,
-14m + 49n 35
14m + 16n 30

65n = 65

65

T 65
n=1

n

Substituting n =1 in (iv) we get,
7m +8n =15
. Tm+8(1)=15

7m+8=15

7m=15-8

m =7

m:

NN

m=1
Resubstituting the values of m and n we get,

1
=1 and — =1
Y

1
x
x=1land y=1

x=1and y =1is the solution of the given
simultaneous equations.

[ Practice Set - 1.4 (Textbook Page No. 19)

)

1)

Solve the following simultaneous equations.

e 27
(iii) "

x—2

Solution:

31 31 27
— 5 =85 + —— = 89
y

x—2
(4 marks)

27 31

x=2 * y+3 =8 (1)

31 N 27 \ 50
x—2 y+3 \ .-(11)

1 1
Substituting T_p =M and y+3 =n

in (i) and (ii) we get,

27m + 31n = 85

31m + 27n =89

Adding (iii) and (iv) we get,
27m + 31n = 85
3lm + 27n = 89

58m + 58n =174
Dividing throughout by 58

...(iii)
(iv)

m+n=—

m+n=3

Subtracting (iv) from (iii)

27m + 31ln = 85
31m + 27n = 89
) = )
—4m + 4n = -4

Dividing throughout by —4
—4

-4

m-n=1

m—-n=
.o(Vi)
Adding (v) and (vi), we get

m+n =3

m-n =1
2m =4

4
"=y
m =2
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Substituting m =2 in (v) we get,

m+n =3
2+n=3
n=3-2
n=1
Resubstituting the values of m and n we get,
1 1
v—2 =2 and y+3 =
1
x—2=5 and y+3=1
1
x= 5 +2and y=1-3
1+4
x= "5 and y=-2
0 dy=-2
x= 5 and y=-
5

X=5,Yy=- 2 is the solution of the

given simultaneous equations.

C Problem Set - 1 (Textbook Page No. 28) )
(6)

Solve the following simultaneous equations.

7 13 13 7
(ii) + =27 ; + —— =33
2x+1 y+2 2x+1 y+2
(4 marks)
Solution:
7 13 7 .
2x+1 y+2 e
13 7
L —133 .
2x+1 y+2 (1)
1 1

Substituting 5. 37 = ™ and 3 o '

in (i) and (ii) respectively, we get,

7m +13n=27 ...(1ii)
183m+ 7n =33 ~.(iv)
Adding (iii) and (iv) we get,
7m + 13n = 27
183m + 7n = 33
20m + 20n = 60
Dividing throughout by 20,
m+n = 0
20
m+n=3 (V)
Subtracting (iv) from (iii), we get
/m + 13n = 27
13m + 7n = 33
) ) )
-6bm + 6n = -6

Dividing throughout by — 6
m-n=1

..(vi)
Adding (v) and (vi) we get,

m + n = 3
m - n = 1
2m = 4
4
"=y
m=2

Substituting m =2 in (v) we get,

m+mn=3
2+n=3
n=3-2
n=1
Resubstituting the values of m and n we get,
L= A ——=1
2x+1 an y+2
1
2x+1=§ and y+2=1
dx +2=1 and y=1-2
dx=1-2 and y=-1
dx=~1
-1
x:_
4
-1

=

the given simultaneous equations.

and y =-11is the solution of

[ Practice Set - 1.4 (Textbook Page No. 19) ]

1)
(ii)

Solve the following simultaneous equations.

10 2 15 5
+

x+y x—y= / x+y_x—y=_2
(4 marks)
Solution:
0, 2 _, _
x4ty x—y ..(i)
15 5
xry xoy  ° 1 .. (i)
Substituting m =qa and m =b
in (i) and (ii) we get,
10a + 2b = 4 ..(iif)
15a — 5b = -2 ..(iv)
Multiplying (iii) by 5 and (iv) by 2 we get,
50a + 10b =20 (V)
30a — 10b =-4 (Vi)
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Adding (v) and (vi), we get
50a + 100 = 20

300 — 100 = -4

80a = 16
16
- 80
1
P
5

1
Substituting a = B in (iii), we get,

10a + 2b =4

1
10x — +2b=4

5
2+2b=4
2b=4-2
2b=2

b =

NN

sob=1

Resubstituting the values of a and b we get,
1 1 1

x+y=gand xX—y =1

x+y=>5

L (viid)
x-y=1 ..(viii)
Adding (vii) and (viii), we get,

x+y=>5

Substituting x = 3 in equation (vii) we get,
x+y=>5
3+y=5
y=5-3
y=2
x =3,y =2is the solution of the
given simultaneous equations.

. 1 1 3 1 1 1
>iv) + == _ —_-
3x+y 3x-y 4 2Bx+y) 2Bx-y) 8
(4 marks)
Solution:
1 N 1 3 )
3x+y 3x-y 4 ()
1 1 1

Multiplying both sides by 2 we get,

1 1 1 .
_ == ...(ii)
3x+y 3x-y 4

Substituting =m and =n
3x+y 3x—y
in (i) and (ii) we get,
3
+ = —
m+n 1
Multiplying both sides by 4
dm+4n= 3 .. (iii)
B -1
m=n = -
Multiplying both sides by 4
dm—-4n= -1 .. (iv)
Adding (iii) and (iv)
dm+4n = 3
dm—-4n = -1
8m = 2
2
m = [e—
8
>
VS

1
Substituting m = =~ in (iii) we get,

4
dm  +4n =3
4(1j+ 4n =3
4
w1 +4n =3
4n = 2
2
n = —
4
1
n = _
2

Resubstituting the values of m and n we get,
1 1 1 1

3x+y=Z and S3x—y 2

3x+y=4 and3x-y =2

3x+y=4 ...(v) and

3x—y =2 (Vi)
Adding (v) and (vi) we get,

3x+y = 4
+ 3x-y =2

6x = 6

v

6

“ox=1
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Substituting x =1 in (v) we get,
3(1)+y=4

s 3+y=4

“ y=4-3
y=1

x=1,y=1 is the solution of the
given simultaneous equations.

C Problem Set - 1 (Textbook Page No. 28) )

(6)  Solve the following simultaneous equations.
1 1 1

)

2G3x+4y) | 52x-3y) 4’
5 2 3
(Bx+4y) (2x—-3y) T 9 (4 marks)

Solution:

1 1 1

2(3x+4y) | 5(2x—3y) 4

Multiplying both sides of above equation by 20
we get,
10 N 4
(3x+4y) (2x—3y)
5 2 -3
(3x+4y)  (2x=3y) 2 (i)
1

S Ny
2x—3y

=5 ... (Q)

1
Substituting m = m and

in (i) and (ii) we get,
10m+4n =5

5m—2n=_—3
2

...(iii)

Multiplying by 2 we get,

10m —4n =-3 ..(iv)
Adding (iii) and (iv) we get

10m + 4n 5

10m - 4n = -3

20m = 2

Substituting m = % in (iii) we get,

10m +4n=>5

1
10| — |+ 4n=5
[

r -

(A

3x+4y=10 and 2x-3y=1
3x+4y =10 (V)
2x-3y=1 (Vi)

Multiplying (v) by 3 and (vi) by 4, we get,

9%+ 12y = 30 (vii)
8x — 12y=4 (vii)

Adding (vii) and (viii) we get

9% + 12y = 30
+ 8 - 12y = 4

17x = 34

| W
=

x:

N

1
Tox=2
Substituting x = 2/in equation (vi) we get,
3x+4y =10
“ 3(2)+4y=10
6 +4y =10
4y=10-6
4y = 4
4
4
y=1
x =2 and y = 1 is the solution of given
simultaneous equations.

L y=

_______________________________

Points to Remember:

Application of simultaneous equations:

Use of simultaneous equations is common in
science and mathematics. Thus, the study of
linear equations, system of linear equations
and related concepts has its own importance.
Let us see how the simultaneous equations are
used in solving word problems.

Activity: There are some instructions given
below. Frame the equations from the information

_______________________________
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and write them in the blank boxes shown by arrows. (Textbook Page No. 20)

Sarthak’s age is less by 8 than double the age of Sakshi

I

D I am Sarthak
T My present
4 years ago, ageisy
Sakshi’s age was 3 years years.

My present

L > x+y=25
rgeis x

years. T

I am Sakshi The sum of present
ages of Sarthak

less than Sarthak’s age
at that time.

and Sakshi is 25.

____________________________________________________________________

[ Practice Set - 1.5 (Textbook Page No. 26) J

(1) Two numbers differ by 3. The sum of twice the
smaller number and thrice the greater number

is 19. Find the numbers. (3 mark

Solution:

Let the greater number be x and the smaller

number be y.

According to the first condition
x-y=3 (1)
Three times the greater number =3x and twice
the smaller number =2y

According to the second condition

3x+2y =19 (i)
Multiplying (i) by 2 we get,
2x— 2y =6 ..(iil)
Adding (ii) and (iii)
3x + 2y = 19
2x = 2y = 6
5x =1
5
. x=5
Substituting the value of x in equation (i)
x-y=3
~ 5-y=3
v —y=3-5
Lo—y=-2
y=2

s)

The greater number is 5 and smaller
number is 2.

)

The denominator of a fraction is 4 more than

twice the numerator. Denominator becomes
12 times the numerator, if both the numerator
and denominator are reduced by 6. Find the

fraction.

Solution:

(3 marks)

Let the numerator of the fraction be x and the

denominator be y.

The fraction is 7
According to first condition,
y=2x+4

v 2x+y=4

According to second condition,
(y-6)=12(x-6)
“y-6=12x =72

L —6+72=12x-y

66=12x -y

12x -y =66
Adding (i) and (ii) we get,

- 2x + y = 4

12x — y = 66

10x = 70

70

T 10
ox=7
Substituting x =7 in equation (i) we get
-2x+y =4
=2(7) ty=4
14 +y=4
Ty =4+14

y=18
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<= =
—_
o

The required fraction is 18

Problem Set - 1 (Textbook Page No. 28) )

@

(i)

Solve the following problems wusing two
variables.

A two digit number and the number with digits
interchanged add up to 143. In the given number
the digit in unit’s place is 3 more than the digit
in the ten’s place. Find the original number.

(4 marks)

Solution:

Let the digitin units placeis x and thatin tens place
is y.

The number = y+x

The number obtained by interchanging the digits

is=x+y

According to first condition,

Two digit number + Number obtained by
interchanging the digits = 143

10y +x + =143
x +[11]y =143
x+y= (i)
According to second condition,
Digit in units place = Digit in ten’s place + 3
x= +3
x-y=3 ...(ii)
Adding (i) and (ii) we get
o X~
x=38
Putting this value at x in (ii) we get,
x+y=13
8+ y]=13

“y=5

The Original number is 10y + x

=+8=58

(iii)

To find number of notes that Anushka had, complete the following activity.

(3 marks)

Suppose that Anushkahad | x| notes of
% 100.and | ¥ | notes of I50 each

Y

v

Anushka got
¥ 2500/- from Anand as
denominations
mentioned above

. 100x + 50y = 2500 ...(i)

Solution:
100x + 50y =2500 (1)
50x + 100y =2000 ..(ii)
Multiplying (ii) by 2 we get,
100x + 200y = 4000 ..(iii)
Subtracting equation (iii) from equation (i)
100x + 50y = 2500

100x + 200y = 4000

-150y = -1500
150y = 1500

v

If Anand would have given her
the amount by interchanging
number of notes, Anushka would

have received

% 500 less than the previous
amount

~/'50x +100y = 2000 ...(ii)

1500

150
y=10
Substituting y = 10 in equation (i) we get,
100x + 50y = 2500
. 100x + 50(10) = 2500
100x +500 = 2500
100 x = 2500 - 500
100 x = 2000
2000

100
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(ii)

ox=20

Number of 100 rupees notes is 20 and
number of 50 rupees notes is 10

1
Kantabai bought 15 kg tea and 5 kg sugar

from a shop. She paid X 50 as return fare for
rickshaw. Total expense was I 700. Then she
realised that by ordering online the goods can
be bought with free home delivery at the same
price. So next month she placed the order online
for 2 kg tea and 7 kg sugar. She paid I 880 for
that. Find the rate of sugar and tea per kg.

(4 marks)

Solution:

Let the cost of 1 kg. of tea be < x and 1 kg. of Sugar
bely

Amount paid as Rickshaw fare =3 50

". Total Amount spent by Kantabai =3 700
Total cost of tea and sugar =3 700 - 50
=3 650
According to first condition,
%x +51y =650
Multiplying both sides by 2
3x +10y=1300 -..(i)
According to second condition,
2x + 7y =880 (i)
Multiplying (i) by 2 and (ii) by 3 we get,
6x + 20y = 2600 ..(iif)
6x + 21y = 2640 (i)
Subtracting equation (iv) from equation (iii)
we get,
6x + 20y
6x + 2ly

2600
2640

—40

Y
o y=40
Substituting y =40 in (ii) we get,
2x + 7y =880
2x +7(40) =880
. 2x+280 =880
. 2x=880-280
2x =600
600
X= ——
2
~ x=300

)

The cost of 1 Kg. tea is ¥ 300 and 1 Kg.
Sugar isI 40

In a factory the ratio of salary of skilled and
unskilled workers is 5 : 3. Total salary of one
day of both of them is X 720. Find daily wages of
skilled and unskilled workers. (4 marks)

Solution:

Let the per day salary of skilled workers be I x
and per day salary of unskilled workers be X y

According to the first condition
X 5

y 3

3x =5y

3x=5y=0 ...(1)
According to the second condition

x+y =720
Multiplying (ii) by 5 we get

5x + 5y = 3600
Adding (i) and (iii) we get,

3x — 5y = 0

5x + 5y = 3600

8x 3600

3600

X=Tc

8
. x=450

...(i)

...(iii)

Substituting x = 450 equation (ii) we get,
x+y=720
450 +y =720

. y=720~-450

y=270

Daily wages of skilled workers is I 450
and that of unskilled worker is X 270

[ Practice Set - 1.5 (Textbook Page No. 26) ]

(5)

Two types of boxes A, B are to be placed in a
truck having capacity of 10 tons. When 150 boxes
of type A and 100 boxes of type B are loaded
in the truck, it weighes 10 tons. But when 260
boxes of type A are loaded in the truck, it can
still accommodate 40 boxes of type B, so that it
is fully loaded. Find the weight of each type of
box? (4 marks)

Solution:

1ton =1000 kg.
10 ton = 10,000 kg.

10th Standard | Maths - 1 | www.saiphy.com

»



®

10th Standard | Maths - 1 | www.saiphy.com

42 Mathematics I - Algebra (Std. X)
Capacity of truck =10 ton = 10,000 kg. Also, 2y= x+4
Let the weight of type A box be x kg. and the —4=x-2y
X:ighcti ‘of e?c}tlhof f:tiyfteCB b:i):be ykg. e x—2y=—4 (i)
ording to the first condition,
& Adding (i) and (ii) we get,
150x + 100y = 10,000 - x +y = -4
15x + 10y = 1000...(i) [Dividing both sides by 10] t x - 2y = -4
According to the second condition, -y = -8
260x +40y = 10,000 y=8 o
Dividing throughout by 4, Subst1tut;ng ]:L =8 in (i) we get,
— X+ = _
65 = (i
x + 10y = 2500 (ii) Cy—_4_8
Subtracting (i) from (ii), =12
o S
+ =
* Y The length of rectangle = 2x+y +8
-) — -) -) — = 2(12)+8+8
x =
= 24+16
1500 o
- = = 40 units
£=30 The breadth of rectangle =2y
Substituti 30 in (i) ¢ s2x8
ubstituting x = 30 in (i) we get, B )
15¢ +10y =1 = 16 units
Perimeter of rectangle = 2 [length + breadth]
15 (30) + 10y = 1000 . 2[40+16]
450 + 10y =1000 o wsg
10y =1000 — 450 -
- 10y =550 Perimeter of rectangle = 112 units
. y=55 Area of rectangle = length X breadth
The weight of type A box is 30 kg and =40 x 16
the weight of type B box is 55 kg Area of rectangle = 640 Sq. units
(2)  Complete the following activity. (4 marks) (3)  The sum of father's age and twice the age of his
2x+y+8 son is 70. If we double the age of the father and
. add it to the age of his son the sum is 95. Find
2 Tama |x+4 | Find the values their present ages. (3 marks)
Y | Rectangle of x and y
Solution:
dx -y
Let the age of son be x years and the age of
- . g father be y years.
e my perimeter According to the first condition,
and area
2x+y=70 (1)
Solution: According to the second condition,
In a rectangle, opposite sides are equal in length. x+2y=95 ...(i)
2x+y+8=4x-y Multiplying (i) by 2 we get,
2x_4x+y+y=_8 4x + 2]/ = 140 (111)
. —2x +2y=-8 Subtracting (iii) from (ii)
dex+y)=-8 x + 2y = 9
- 4x + 2y = 140
Lo—xty= —
7 , CHNG! )
B —x+y=—4 (1) —3x = —45
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. x=15
Substituting x =15 in (i), we get,
2x+y =70
. 2(15)+y="70
s 30+y=70
. y=70-30
y=40

The age of son is 15 years and the age of
father is 40 years.

( Problem Set - 1 (Textbook Page No. 29) )

(7)

(iv)

Solve the following problems using two
variables.

Sum of the present ages of Manish and Savita is
31. Manish’s age 3 years ago was 4 times the age

of Savita. Find their present ages. (3 marks)

Solution:

Let the he present age of Manish be x years and

age of Savita y years.

According to the first condition
x+y=231

Three years ago,

(i)

Manish’s Age = (x —3) years and
Savita’s age = (y - 3) years
According to second condition,

x-3=4(y-3)
x-3=4y-12
x—4y=-12+3
x—4y =-9 ~(it)
Subtracting equation (ii) from equation (i) we get,
x +y =31
x - 4y= -9
LE®H )
5y = 40
.40
. y ?
y=8
Substituting y =8 in equation (i) we get,
wox+y=31
x+8=231
x =31-8
Tox=23

The present age of Manisha is 23 years
and the present age of Savita is 8 years.

10th Standard | Ma

(vi)

Places A and B are 30 km apart and they are on
a straight road. Hamid travels from A to B on
bike. At the same time Joseph starts from B on
bike, travels towards A. They meet each other
after 20 minutes. If Joseph would have started
from B at the same time but in the opposite
direction (instead of towards A) Hamid would
have caught up with him after 3 hours. Find the

speed of Hamid and Joseph. (4 marks)

Solution:

Let the speed at which Hamid is driving his
motocycle be x km/hr. and the speed at which
Joseph is driving his motocycle be y km/hr. [x > y]

Case I : When they move towards each other.

|—> x km/hr y km/hr <_|

A C B
Hamid <«————30km —— Joseph

In this case, both motorcycles are moving towards
each other and they meet at C after 20

. . 220 1
minutes i.e. =— = = hours
60. 3

Then AC + BC= AB
i.e. distance covered by

Hamid in 1 hours + distance covered by Joseph

in % hours =30 km.

% x + % y =30 [Distance =speed X time]
x+y=90 (1)

Case 1I': When Joseph move in opposite direction.

(Instead of towards A)
B

|—> x km/hr
<«—30km—F—>

A C

As shown in figure, both are moving in the same
direction and they meet at C after 3 hours

Then AC-BC =AB

i.e. Distance covered by Hamid in 3 hours -
distance covered by Joseph in 3 hours = 30km.

3x -3y =30 [Distance = speed X time]
x-y=10 ...(ii)
Adding (i) and (ii) we get,

x +y = 9

x —y = 10

2x = 100

hs - 1 | www.saiphy.com
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p- 100
2
x=50
Substituting x = 50 in (i) we get
x+y=90
50 +y =90
~ y=90- 50
y=40

Speed of Hamids motorcycle = 50 km/hr.
and Speed of Joseph’s Motorcycle is
40 Km/hr.

[ Practice Set - 1.5 (Textbook Page No. 26) J

(6)

Out of 1900 km, Vishal travelled some distance
by bus and some by aeroplane. Bus travels with
average speed 60 km/hr and the average speed
of aeroplane is 700 km/hr. It takes 5 hours to
complete the journey. Find the distance, Vishal
travelled by bus. (4 marks)

Solution:

Let the distance travelled by bus be x km and the
distance travelled by aeroplane be i km.
According to the first condition.

x +y=1900 =(1)
Ti 3 Distance
me = Speed
Time taken by bus to cover x km at 60 km/hr
X
= % hours

Time taken by aeroplane to cover y km at
700 km/hr.

% hours

The journey was completed in 5 hours
According to second condition,
XLy

60 700
Multiplying both the sides of above equation by
2100 i.e. LCM of 60 and 70,
- 35x +3y =10500
Multiplying equation (i) by 3 we get,

...(ii)

3x + 3y =5700 ...(iil)
Subtracting (iii) from (ii)

35x + 3y = 10500

3x + 3y = 5700

=) (=) (=)

32x = 4800

4800
x =
32
. x=150

Vishal travelled 150 km by bus.

C Problem Set - 1 (Textbook Page No. 29) )

(1)

(2)

(3)

4)

(5)

(6)

@)

(8)

)

(10)

MCQ’s

Choose correct alternative for each of the
following questions: (1 mark each)
To draw graph of 4x + 5y = 19, Find y when
x=1

(A) 4 B3 (©2 (D) -3

For simultaneous equations in variables x and y,
Dx=49,Dy=—63,D=7thenwhatisx?

1 -1

A) 7 B) -7 (@) D) —

(A) (B) © 7 (D) -
Find the value of | 5 3
-7 -4

A) -1 (B) =41 (C) 41 (D)1

To solve x+ y=3; 3x — 2y — 4 = 0 by determinant
method find D.
(A)5 (B) 1
ax + by =c¢and mx +ny =d and an # bm then these
simultaneous equations have -

(A) Only one common solution.

(B) No solution

(C) Infinite number of solutions.

(D) Only two Solutions

Additional MCQ'’s

() -5 (D) -1

The general form of linear equation in two
variables is .........c......... .

(A)yax+b=0 (B) ax+by=c
(C)ax*+bx+c=0 (D) None of these

is one of the solution of equation

3x -5y =10.
(A)©2)  (B) 20 (© (20 D) ©0-2)
If 12x + 13y =29 and 13x + 12y = 21 then the value
of x +yis

(A)1 B) 25 (C) 2 (D) 50
Express the following information in
mathematical form using x and y variables: one
number is 5 more than seven times the other
number .

(A)x-5y=7 B) x-7y=5
O x+7y=5 (D) x-7y=-5
Write D_ for the following simultaneous

equations. 3x +4y =8 ;x -2y =5
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A3 4 ®) |8 4 (21) If D, =-18 and D = 3 are values of determinant
‘ 1 -2 ‘ ‘ 5 —o ‘ for certain simultaneous equation in x and y then
value of x is ............. .
(C)‘ S S‘ (D)‘f s‘ (A)+6  (B) -15 (-6 (D)+15
a1 ... is the solution of given simultaneous (22) Find m if value of determinant is 31.
equations. x—y=7,x+y=11. -
(A) (-3,-8) (B) (-9,-2) (A) 14 (B) 3 (@28 (D)21
© O 2) (D) (6, 5)
m_b_q .
(12)  When we consider two linear equations in two (23) If —==7=="" then the two simultaneous
variables, such equations are called as .... . 2 2 2
) | equations have .............. .
simultaneous equations . .
' _ (A) one solution (B) no solution
(B) linear equations (C) infinitely many solutions (D) two solutions
(C) quadratic equations
i ; o T | :
(D) non-linear equations. (24) If —=—#— then the two simultaneous
a c
(13)  Which is not a linear equation in two variables 2 ) \\’
““““““““ . equations have ............. .
(A)x+7y=1 (B) Bx+4y—xy=0 (A) one solution (B) no solution
(C)3x+9=4y-1 (D) 3x =4y (C) infinitely many solutions (D) two solutions
25) If (a, 3) i int lyi h of ti
(14)  Which is linear equation in two variables ...... . \ 5y Era2y i _184 ,gloelrr:a =y1ngon 'grap o cquation
(A)3x+9=2y+2 (B) 3x—4y+xy=0 A)2 B )2 © 2 D) -2
(C)2m -8 =4m (D) 3x-14=9 5 5
(15)  Select pair of simultaneous equations from the 26)  Withoutselving fsimultaneous equation decide
: 3x+5y =16 and 4x -y =6 have ...... .
following ............. . : ' '
(1) 2x+2y=7 (2) 4x+32509 (A) }m%qge solution ' (B) no solution
(3) 3y +4z=8 (4) | 3z +9%= 18 © 1'nf1n1tely many solu"clons (D) none of these
(A)1and 2 (B) 2and3 Q7 It sqnultaneous equatlons fio nF)t have any
solution then their graphical interpretation
(€)3and 4 (D) 2and4 contains ..i......... :
(16) Equation of X axis is ............. . (A) parallel lines (B) coincident lines
(A)x=0 (B) x=b ©) y=0 (D) y=a (C) intersecting lines (D) can’t determine
(17)  The co-ordinates of the point of origin are ....... : (28)-~ By Cramer’s rule the value of X is ............. :
(4)(0,00 (B) (L0~ () (O1) (D) (11 w2 B 292 o
D, D D D
. m _2 . y
(18) If the value of the determinant 5 1|8 7, then C ANSWER S)
value of mis ... .
(A)-3 (B) 3 © -7 D)7 (1) (B)3 @2(A)7 (3 (D)1 (4)(C) -5
(19) The perimeter of a rectangle is 64, is expressed in (5)  (A) Only one common solution (6) (B) ax +by=c
the mathematical equation form as ........ . 7 D)@O,-2) B®C)2 9 B)x-7y=5
1
(4) 5 (x+y)=64 (B) 2 (x +v) = 64 10 @) 8 4|an ©©2
5 =2
(C)xxy=64 (D) Xy _ 64 (12)  (A) simultaneous equations (13) (B) 3x +4y —xy =0
2 (14) (A)3x+9=+2y+2 (15) (D)2and 4
5 2 16) (C)y=0 (17) (A) (0,0) (18) (B) 3
(20)  The value of determinant is ... . 16 (©y (17) (8) (0, 0) (18) ()
7 4 (19) B)2(x+y)=64 (20) (A)6 (21) (C)-6
(22)  (B) 3 (23) (C) infinitely many solutions
(A)6 (B)-6 (C)34 (D) -34
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(24) (B) no solution (25) (B) -2 3 5. 21 2 1
(26)  (A) unique solution (27) (A) parallel lines (i) x+y x—y T x4+ y x-—y -
(28) (B) Dy . 5 1 6 3
D (iv) + =2; - =1
x—1 y-2 x—1 y-2
( PROBLEMS FOR PRACTICE ) Based on Practice Set 1.5
Based on Practice Set 1.1 (6)  Solve the following simultaneous equations:
(1) Solve the following simultaneous equations: (i) Shabana’s age 10 years hence, will be twice juhi’s
(i) Bx-y=2;5x-2y=1 (2 marks) present age. 6 years back shabana’s age was >
(ii) 47x+31y=63;31x+47y=15 (3 marks) times Juhi’s at that time find their present ages.
(iii) 4m+3n=18;3m-2n=>5 (2 marks) (3 marks)
(iv) 2x-3y=14;5x+2y=16 (2 marks) (ii)  If 1 is added to the numerator of a certain
1 1 1
v) gx +5y=13; 2x + Ey =19 (3 marks) fraction its value becomes E and if 1is added
1 1 5 1 to its denometer % . Find the original fraction.
(vi) §x+1y:4 ; gx—§y=4 (3 marks) (3 marks)
N (iii) Sum of twonumber is 45 and the greater number
(vii) 64m —45n =289 ; 45m — 64n'=365(3 marks) is twice the smaller number. Find the numbers.
Based on Practice Set 1.2 (3 marks)
(2)  Solve the following simultaneous equations (iv) A man travels 370 km partly by train and partly
using Graphical method: (4 marks each) by car. If he covers 250 km by train and the rest by
() x+y=8; x—y=2 car, it takes him 4 hours. But, If he travels 130 km
Gi)  3x+4y= ’_5 =4 by train and the rest by car, he takes 18 minutes
onger. Find the speed of the train and that of the
o longer. Find the speed of th d that of th
() x+3y=7;2x+y=- car. (4 marks)
(iv) x+2y=5;2x+y=-2
W dx-y=-5;2x-y=-1 (ANSWERS )
Based on Practice Set 1.3
(3)  Find the value of following determinants: (W7 (1) x=3, y=7 /(i)x=2, y=-1 (ii)m=3, n=2
(1 mark each) (iv) x=4, y=-2(v)x=9, y=2(vi)x=6, y=8
@ | 5-2| G |-3 8| Gid |1 -2 (vii) m 24 fn=-5
-3 1 6 0 2. 3 (2) (i) x=5, y=3 (ii) x=-3, y=1 (iii))x=-2,y=3
3 —4 (ivyx=-3, y=4 (v) x=-2, y=-3
(4)  Solve the following simultaneous equations @ (@) -1 (i) -48 (1) 10
using Cramer’s method: (4 marks each) @' () x=5y=6 (ii)x==8 y=2 (i)x=3, y=2
(i) 3x-2y=3;2x+y=16Gi)x+2y+4=0;3x=-4y-16 .
(iii) 3x-y=7, x+4y=11(iv) 3x+y=1; 2x=11y+3 (iVx==,y=75,(v) x==2,y=4
(v)  dx+3y=4; 6x+5y=8 5 )
Based on Practice Set 1.4 ) Bx=2y=-3 () x= 5, y=-1()x=4,y=3
(5)  Solve the following simultaneous equations: (iv) x=4y=5 3
(4 marks each) (6) (i) 26years, 18years (i) g (ii) 30,15
@ 434,825 (iv) 100 km/hr and 80 km/hr.
Xy oy
.. 7 13 13 7
(ii) +—=27,; +—— =33
2x+1  y+2 2x+1 y+2
oo o%e o
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,-———————————————————————————————————-\

1

)
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ASSIGNMENT -1

Time : 1 Hr. Marks : 20
Q.1. (A) Choose the correct alternative answer and fill in the blanks: (2)
Select pair of simultaneous equations from the following ............. .
(1) 2x+2y=7 (2) 4x+3z=9 (3) 3y+4z=8 (4) 3z+9%x=18

ax + by = c and mx + ny =d and an # bm then these simultaneous equations have .............
(B) No Solution
(D) Only two Solutions

(A) Only one common solution.
(C) Infinite number of solutions
(B) Perform the following question:

Write D_ for the following simultaneous questions: 5x +2y =10 ;-3x +y =-11

Solution : 5x +2y =10; -3x+y ==11 . D =11

7
Find the value of the following determinant: ‘
. 4
Solution: | 5 7
2 4
=5x L J1-[Ix7 /=1 71-14 =0L1

If 3x +4y =10 ; 4x + 3y = 3 ; then find the value of x +y.
Solution:

3x+4y=-10 .. (1) 4x+3y=3 ..(ii)
Adding (i) and (ii)
3x + 4y = 10
+ 4x + 3y = 3
7x + 7y = [ ]
. x+y=|:|

Q.2. Perform the following activitiés: (Any 2)

Complete the following table to draw graph for equation'x + 2y =5

x 0 ]
y -2
xy | 1| ]
Solve the following simultaneous equations. (3)
x+ty=8,x-y=2 (1)
x+ty=8 ..»i)
x-y=2 ..(>i)
Adding (i) and (ii)
x +y = 8
+ x -y =2
~x =0
wx =]
Substituting the value of x in (i)
S [ ]+y=8
~y=[]

Q.3. Perform the following activities: (Any 1)

The perimeter of rectangle is 40 cm. The length of rectangle is 2cm more than twice its breadth then

find the length and the breadth of rectangle.

Find the value of the following determinats:

7

8

©
2

(3)

@

5 [diy |31
3 1 4
1
2

3)
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Complete the following activity.

’ Rectangle ‘ ycm
X cm

’Perimeter of rectangle =40 cm . x +y =[] ...(i)‘ }According to 2nd condition[ _|-[__]=[_] ...(ii)‘

’ After solving (i) and (ii) x = [ Jandy=[_] ‘

v
’ - Length=.............. cm and Breadth = ................... cm ‘
(2)  Solve: 15x +17y =21; 17x +15y =11
Complete the following activity.

15x +17y =21 (i)
17x+ 15y =11 (i)

Adding (i) and (ii) we get, Subtracting (ii) from (i) we get,

C )+ =1 (i) CI-C =1 ..3Gv)

. o

After solving (iii) and (iv) x = [_Jandy=[_]

v

S ) = ( ) is the solution of given simultaneous equations.

Q.4. Attempt the following: (Any 2) (8)
(1)  Aboat takes 6 hours to travel 8 km up stream and 32 km down stream and it takes 7 hours to travel

20 km upstream and 16 km downstream. Find the speed of the boat in still water and the speed of

the stream.

(2)  Solve the following simultaneous equations using Graphical method: 2x + 8y =12, x -y =1

(3)  The sum of two digit number and the number obtained by reversing the order of its digits is 143.
The digit at ten’s place is greater than digit of units place by 3 then find the original number.

7 / 7
0‘0 0‘0 0‘0
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