Class X Chapter 3 — Linear equations in two variables

Maths

14.

15.

Multiplying (1) by 0.2 and (i1) by 0.3 and adding them, we get
0.8x+2.1x=34+24
=29x=35.8
Sx=22=)
2.9
Now, substituting x =2 in (1), we have
04 x2+03y=1.7
=>0.3y=1.7-0.8
0.9
=y = E =3

Hence, x =2 and y = 3.

Solve for x and y:
0.3x+0.5y=0.5,0.5x + 0.7y = 0.74

Sol:
The given system of equations is
03x+0.5y=05 ... (1)
0.5x+0.7y=0.74 ... (11)
Multiplying (1) 3 and subtracting (i1) from (1), we get
25y-2.1y= I 2 4
=0.4y=0.2 C u S S

— 028 _

0.4

Now, substitutin 1), we have

0.3x + 0.5 x0.7=0.5

=0.3x=0.50-0.35=0.15

0.15
>x=——=0.5
0.3

Hence, x =0.5and y=0.7.

Solve for x and y:
T(y+3)-2(x+2)=14,4y-2)+3(x-3)=2
Sol:

The given equations are:
T(y+3)-2(x+2)=14
=>Ty+21-2x-4=14
=>2x+T7y=-3........ (1)

and 4(y—-2)+3(x-3)=2

=>4y -8+3x-9=2
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16.

=>3x+4y=19.......... (11)

On multiplying (1) by 4 and (i1) by 7, we get:
8x +28y=-12 ... (111)
21x+28y=133  ...... (iv)

On subtracting (i11) from (iv), we get:

29x = 145

=>x=35

On substituting x =5 in (1), we get:
-10+7y=-3

=>T7y=(3+10)=7
>y=1
Hence, the solutionis x =5 and y = 1.

Solve for x and y:
6Xx+35y=7x+3y+1=2(x+6y—-1)

Sol:

The given equation

6x +35y=T7x + oy — 1)

class24
=>6x +5y=2

=6X — 2X + 5y

=24x-Ty=-2 ... (1)

and 7x +3y+1=2(x+6y—-1)
=>7x+3y+1 =2x+12y-2
=>7X-2x+3y—-12y=-2-1

=>5x-9y=-3 ... (11)

On multiplying (1) by 9 and (i1) by 7, we get
36x-63y=-18 ... (111)
35x-63y=-21  ...... (1v)

On subtracting (iv) from (111), we get:
x=(-18 +21)=3

On substituting x = 3 in (1), we get:
12-7y=-2

=>T7y=2+12)=14

>y=2

Hence, the solution is X =3 and y = 2.
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17.

18.

Solve for x and y:

x+y—-8  x+2y-14 3x+y—12
2 N 3 - 11

Sol:

The given equations are:
x+y—8  x+2y—14  3x+y-12

2 3 11
x+y—8  3x+y—12

T2 11

By cross multiplication, we get:

11x + 11y — 88 = 6x + 2y — 24

=>lIx-6x+1ly—2y=-24 + 88

=>5x+9%y=64 ....... (1)
x+2y—14  3x+y—12
and 3 11

=>1Ix+22y-154=9x+3y-36
=>1Ix-9x+22y-3y=-36+ 154

On multiplying
95x + 171y =

18x + 171y mcza

On subtracting
77x =154

>x=2

On substituting x =2 in (1), we get:

10 +9y =064
=9y = (64 - 10) =54
>y=6

Hence, the solution is X =2 and y = 6.

Solve for x and y:
5 = 3 =
;+6y—l3,x+4y 7

Sol:

The given equations are:
5 B .

~+ 6y=13 .......(0)

3 _ ..
;+4y—? veeenn(11)

Putting % =u, we get:

i1) by 9, we get:

class24
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19.

20.

20u+24y=52 ....... (v)
18u+24y=42 ....... (vi)

On subtracting (vi) from (v), we get:
2u=10=u=>5

1 1
>=-=5=>Xx==
x 5

On substituting X = % in (1), we get:

f}+6y=13

3

25+ 6y =13

6y =(13-25)=-12
y=-2

Hence, the required solution is X = § and y =-2.

Solve for x and y:

8 -
3x -;—5 eeenn(11)
Putting%zv, we get:

X+6v=6 ....... (111)
3x-8v=5 ...... (1v)

Ox -24v=15 ....... (vi)

On adding (v) from (vi), we get:
13x=39=>x=3

On substituting x = 3 in (1), we get:

3+2=6
y
i%zw—3}=3:3y=6iy=2

Hence, the required solution is x =3 and y = 2.

Solve for x and y:
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2x-2=9,3x+2=2
y y

Sol:
The given equations are:
3
2X - 5 9 (1)
3x+2=2 .......
X " (11)

3Xx+7v=2 ...... (1v)

On multiplying (i11) by 7 and (iv) by 3, we get:
14x-21v=63 ........(V)

OX+21v=6 ........ (vi)

On adding (v) from (vi), we get:
23x=69=>x=3

On substituting x = 3 in (1), we get:

2x3-2=9
y

:>6-;=9:>
Hence, the re =3andy= I 24
Solve for x c GSS
3_ l—‘,—g:
x y
Sol:
The given equations are:
2.149=0,

y

3 1
>=- ;—-9 (1)

2 3 _ .
>=- ;—5 ........ (11)
Putting - =u and l—V,Wege‘[
3u-v=-9 ....... (111)

2u+3v=>5 ... (1v)

On multiplying (i11) by 3, we get:
ou-3v=-27 ........ (V)

On adding (1v) and (v), we get:
llu=-22=>u=-2

1 1
>-=-2=>xX=—
X 2

On substituting X = _?1 in (1), we get:
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22,

23.

5>-6-2=9=2=(-6+9)=3
y y

:>_1
y3

. . . -1 1
Hence, the required solution is X = > andy = 5

Solve for x and y:

228 Bl 01
x oy x oy
Sol:

The given equations are:

13u+7v=101 ..... i
On multiplyin
63u - 28v = 5¢

115u =460 =
S>i=4=>x=2

X 4
On substituting X = i in (1), we get:

9 4

—8=>2=(36-8)=28

=

==

. . . 1
Hence, the required solution is X = " andy =

Solve for x and y:

E - E = . i + i = 5

x y 2x 3y

Sol:

The given equations are:
2. 2= ()
el R 1
2iZo5 . (ii)
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Putting%zu and %ZV, we get:

Su-3v=1 ....... (111)
>-u+ g v=>5

ou+4v —5

6

>%+4v=30 ....... (1v)
On multiplying (i11) by 4 and (iv) by 3, we get:
20u-12v=4 ....... (V)
270+ 12v=90 ........ (vi)

On adding (1v) and (v), we get:
4u=94=>u=2

1 1
>-=2=>X==

X 2

On substituting X = % in (1), we get:
5 3

3
y

Solve for x and
x y x oy
Sol:

The given equations are:

2.2-36-26
X
=3=10
X
5 1
:}X:_:_
10 2

Now, substituting x = % in (1), we have

6+2=12
y
=2=¢
y
_1
:>y—§

Lay-ClOss24
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25.

26.

Hence, x = 2 and y= z
2 3
Solve for x and y:
4x + 6y = 3xy, 8Xx + 9y = 5xy
Sol:
The given equations are:
4X + 6y = 3xy .....(1)
8x + 9y =5xy ...... (11)

From equation (1), we have:
4x + 6y _ 3

For equation (i1), we have:
8x + 9y
— 5

xy

8 , 9 .
24 2=
=>-+=-=5 ...... (1v)

On substituting % =vand % =1, we get:

dv+o6u=3 ...
gqv+ou=>5 .
On multiply1
36v+54u=
48v+54u=3
On subtracting (vi

by 6, we geC|05324

111), we get:

[y

2v=3=>v=—-=1
12 4

1 = l =
= ;— 2 =Yy 4
On substituting y =4 in (i11), we get:
4

6
4 X

51+2=3=2-3_1)=2
X X
=2x=6=>x=2=3

Hence, the required solution 1s X =3 and y = 4.

Solve for x and y:

X +y=5xy, 3x + 2y = 13xy
Sol:

The given equations are:
X+y=35xy ....(1)

3x +2y=13xy ...... (11)
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27.

From equation (1), we have:

x+ y _
xy N
1 1
>-+==5 ......
S (111)
For equation (i1), we have:
3x+2y _ 13
>342=13 . (1v)

v+u=5 ...... (v)

3v+2u=13 ....... (vi)

On multiplying (v) by 2, we get:
2v+2u=10 ....(vi1)

On subtracting (vii) from (vi), we get:
v=3

1

1_ e
:>;—3:>y 3

On substituting y = =di(iil), we get:

class24

Hence, the re =§andy=§orx=0andy=0.

Su-2v=-1 ... (111)

Su+7v=10 ....... (1v)

Multiplying (ii1) by 3 and subtracting it from (iv), we get
Tv+ov=10+3

=>13v=13

>v=1
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>x-y=1 ('.'sz) (V)

x=y

Now, substituting v =1 in (111), we get
Su-2=-1
=5u=1
sp=1

=3
x+y=5 L. (vi)
Adding (v) and (v1), we get
2x=6=>Xx=3

Substituting X = 3 in (vi), we have
3+y=5=>y=5-3=2
Hence,x =3 and y = 2.

Solve for x and y:

FAN s class24
Substitutingx :

Ju+2v=2 ...
Su-4v=1 ....... (1v)

On multiplying (i11) by 2, we get:
6ut+tdv=4 ....(V)

On adding (1v) and (v), we get:

I5u=>5

=u= > 1
15 3

, we get:

11 :
— - +v=
= ;o X+y 3 (v1)

On substituting u = % in (111), we get

1+2v=2
=2v=1
1
>V=-=
2
11 _ ..
ig—;i X-y=2 ... (vi1)

On adding (vi) and (vi1), we get
2x =5
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5
> X==
2

On substituting X = 2 in (vi), we have

Hence, the required solution 1s X —Eand %
29. Solveforx andy:
5 2 110 2 5
m‘i‘y 1= 1y 2 ,wherex # 1,y # 1.
Sol:
The given equations are
5 2 1 :
m—i_yTl_Z ...... (1)
0 2 _5 .
m—;—z ...... (11)
SubstitutmgL— uand —=v, we get
x+1
Su-2v=
5
10u +2v I 24
2
On adding (iil) and(iv)gwe ge C USS
15u=3
Su=—==
> =l x+1=5=>x=4
x+1 5

On substituting u = - 111 (111), we get

sxiogy=1i- 1—2v=1
5 2 2

1 1
:>2V=—=>V=Z

1 J—

Hence, the required solution is x =4 and y = 5.

30. Solve forx and y:
44 30 55 40

—+—=10,—-—=13
x+y x-y x+y x—y
Sol:
The given equations are
44 | 30 _ .
m + n =10 ...... (l)
S 0o (ii)
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31.

Putting L —yand—= v, we get:
x+y x=y

44u+30v=10 veeeen(111)
S5u+40v=13 ....... (iv)
On multiplying (i11) by 4 and (iv) by 3, we get:
176u+120v=40 ....(V)
165u+120v=39 ....(Vi)
On subtracting (vi) and (v), we get:
llu=1

1
Su=—

11
>+ =L ox+y=11 i1

Ty no Xty (vi1)

On substituting u = 11—1 in (111), we get:
4+30v=10

On substitu
§+y=11
>y=11-8=3

Hence, the required solution 1s x = 8 and y =3.

i), we get:

Solve for x and y:

10 2 . 15 9 _
m+ﬁ—4,m—ﬁ— -2,wherex;ﬁy,X;t-y.
Sol:
The given equations are

10 2 .
pey + it SRR (1)

15 9 .
m - xTy =-2 ... (ll)

o 1 1L .. )
Substituting el and — =Vvin (1) and (11), we get:
0u+2v=4 ... (111)
15u-9v=-2 ... (1v)

Multiplying (ii1) by 9 and (1v) by 2 and adding, we get:
90u+30u=36-4

class24
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=120u =32
_32_ 4
U= 15
15 1
:>X+y:: ('-'m:u) (V)

32.

On substituting u = 14—5 in (111), we get:

10X 2+2v=4
15

Stov=14
3
=>2v=4 -gzg

2
S>vV==

3

=3 P i
= X-y=3 ( x_y—v) %))
Adding (v) and (v1), we get
21

15 3 21
2X=—+-22X=—"—>2X=—
4 2 4 8

Substituting X = % in (v), we have
21 15 5 219
y

Solve for x
TIx+37y=2
Sol:

The given equations are:
71x+37y=253 ....(1)

37x +7ly=287 ...... (11)

On adding (1) and (11), we get:
108x + 108y = 540

=108(x + y) = 540

>xX+y)=5 ... (111)

On subtracting (i1) from (1), we get:
34x — 34y =-34

=>34(x-y)=-34

=>Ex-y)=-1 ... (1v)

On adding (111) from (1), we get:
2x=5-1=4

=>x=2

On subtracting (iv) from (111), we get:

class24
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2y=5+1=6
>y=3

33.

34.

Hence, the required solution i1s x =2 and y = 3.

Solve for x and y:

217x + 131y =913, 131x + 217y = 827
Sol:

The given equations are:
217x+131y=913 ....(1)

131x +217y =827 ...... (11)

On adding (1) and (11), we get:

348x + 348y = 1740

=348(x + y) = 1740

=>xX+y=5 ... (111)

On subtracting (i1) from (1), we get:
86x — 86y =86

=>86(x —y)=86

>x-y=1
On adding (i1
2x=6
=>x=3
On substituting X = , we get:

3+y=5

>y=5-3=2

Hence, the required solution is x =3 and y = 2.

Solve for x and y:
23x -29y =98, 29x - 23y =110

Sol:
The given equations are:
23x-29y=98 ....(1)

29x -23y =110 ...... (11)
Adding (1) and (11), we get:

52x — 52y =208

=>xX-y=4 ... (111)
Subtracting (1) from (i1), we get:
6x +6y=12

class24
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3S.

36.

=>xXx+y=2 ... (iv)

Now, adding equation (i11) and (iv), we get:
2x=6

=>x=3

On substituting x = 3 in (1v), we have:
3+y=2

>y=2-3=-1

Hence,x =3 and y =-1.

Solve for x and y:
x y x y

Sol:
The given equations can be written as

class24

Hence, x =1 and

Solve for x and y:

1,1 3 1 !
3x+y 3x—y 4 2(3x+y) 2(3x-y) 8
Sol:
The given equations are
1 13 .
3x+y * 3x—y 4 @
1 11
2(3x+y) 2(3x—y) 8
1 11 o .
oy sy 3 (Multiplying by 2) ...... (11)
o 1 . . )
Substituting U and oy vin (1) and (11), we get:
e (iii)

u-v=-— i ....... (1v)
Adding (111) and (1v), we get:

1
211:—
2
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1
>u= -
4
—_— -w 1 —
=>3x+y=4 ( 3x+y—u) (V)
Now, substituting u = i in (111), we get:
4 4
3 1
V T o o
4 4
1
>vV=-
2
1 .
=>3x-y=2 ( ey = v) (V1)

37.

Adding (v) and (v1), we get
6x=6>x=1

Substituting X = 1 in (v), we have
3+ty=4=>y=1
Hence,x=1andy=1.

Solve for x and y:
1 5

2(x+2y) 3(3x
Sol:

3
T 5(3x—2y) 60

The given eq
1 .
2(x+2y) - 3(3x-29) 2 1
R (il
4(x+2y) 5(3x-2y) 60 T
Putting — _—uand =v, we get:
x+2y 3x—2y

1 5 3
Sutsv=-— (111)
5 3__61 :
Ju-cv=— (1v)
On multiplying (i11) by 6 and (iv) by 20, we get:
3u+10v=-9 (V)
25u— 12v=% eo(vi)
On multiplying (v) by 6 and (v1) by 5, we get
18u+60v=-54 .. (vi1)
2su-eov=22 L (viii)
On adding(vii) and (viii), we get:

_ 305 _ 305-162 _ 143
143u = T — 54 = 3 = T

1 1
Su===

3 x+2y

Zﬂwherex+2yi0and3x—2y7&0.

class24




Class X Chapter 3 — Linear equations in two variables Maths
=>x+2y=3 . (1x)
On substituting u = % in (v), we get:
1+10v=-9
=>10v=-10
=>v=-1

1 p— p—
3x_2y—-l =>3x-2y=-1 ... (x)
On adding (ix) and (x), we get:
4x =2
1
>X ==
2

38.

On substituting X = % in (x), we get:

3 p—
A

. 1 5
isx=-andy=-
2 4

class24

Solve for x
2. )
3x+2y
Sol:
The given equatio
o @)
3x+2y  3x—-2y 5
5 1 .
3x+2y 3x-2y o (i)

. . 1 _ _ . . .. .
Substituting oy uand ——=v,in (1) and (11), we get:
u+3v=2 L (iii)
Su+v=2 . (1v)

Multiplying (iv) by 3 and subtracting from (1i1), we get:
2u-15u=<-6

—-13 1
= —13u= —=u=-=-
5 5

( 3x-1+2y = u) (V)

Now, substituting u = i in (1v), we get

=3x+2y=5

l+v=2=>v=1

= 3x-2y=1 ( 3xi2y = v) ....... (vi)
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39.

40.

Adding(v) and (v1), we get:
>6x=6=>x=1

Substituting x = 1 in (V), we get:
3+2y=5=>y=1

Hence, x =1 and y =I.

Solve for x and y:
3

2482724327

x y x y

Sol:

The given equations can be written as
3,6 .

;‘f‘;—? ....... (l)

9 3 .
;‘f‘;—ll ...... (11)

Multiplying (1) by 3 and subtracting (1) from it, we get

230111
y

class24

W

Hence,x=1andy= >

Solve for x and y:
X+y=a+b,ax—by=a’>-b’

Sol:

The given equations are
x+y=a+b ... (1)
ax—by=a>-b> ... (i)

Multiplying (1) by b and adding it with (1), we get
bx +ax = ab + b% + a’ — b?
_abta®
B a+b
Substituting X = a in (1), we have
aty=a+b

=>y=>b
Hence,x =aand y=b.
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41.

42.

Solve for x and y:
§+%=2, ax — by = (a> - b?)

Sol:
The given equations are:

X,y _

2 + b 2

249 _ 5 [Taking LCM]
=bx +ay=_2ab .

Again, ax — by = (a®> — b?)

...(i)

On multiplying (1) by b and (i1) by a, we get:

b’x + bay = 2ab?
a’x — bay = a(a’ — b%)

....(iii)

On adding (111) from (1v), we get:

(b* +a%)x =2a’b +a(a’ - b?)
=(b? + a?)x = 2ab? + a°> — ab?
=(b? +a’)x = ab’ +a’°

=(b? + a%)x = a(b’
__a(b?+a?)

=>y=>b

Hence, the solution is x =a and y=b.

Solve for x and y:
pX+qQy=p-—-q,
QX-py=p+tq

Sol:

The given equations are

pX+qy=p—-q = .e....
QxX-py=p+q = ...

Multiplying (1) by p and (i1) by q and adding them , we get

p’x+qx=p>—pq+pq+q’
_p?ta® _
S

Substituting X = 1 in (1), we have

prqQy=p—q
~qQy=-p

class24
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43.

44.

=>y=-1
Hence,x=1and y=-1.

Solve for x and y:

T X=0,ax+by=a’+b?
a b

Sol:
The given equations can be written as

Xy _ .
E - 3 =0 ... (1)
ax +by=a’+b> ... (i)
From (1),

_ bx

a

Substituting y = b:x in (11), we get

bxbx
ax + =a’+ b’
(a?+b?) xa
> XX==
a?+ b2

Now, substitute x = a in (i1) to get
a’+by=a’+b’

=by="b’

class24

=>y=>b
Hence,x=a

Solve for x and y:

6(ax + by) =3a + 2b,
6(bx —ay) =3b - 2a
Sol:

The given equations are
6(ax +by)=3a+2b

=>6ax +6by=3a+2b ... (1)
and 6(bx —ay) =3b-2a

=>6bx —6ay=3b-2a ... (11)
On multiplying (1) by a and (i1) by b, we get
6a’x + 6aby =3a>+2ab ... (iii)
6b’x - 6aby =3b%>-2ab  .......... (iv)

On adding (i11) and (1v), we get
6(a’> + b?)x = 3(a’> + b?)
_3(a’+b*) _1
6 (a?+b2) 2
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45.

46.

On substituting X = % in (1), we get:
6a X =+ 6by =3a+2b
6by =2b

_2b 1

6b 3

. . . 1
Hence, the required solution is X = > andy =

Solve for x and y:
ax-by=a’+b%,x+y=2a

Sol:

The given equations are
ax-by=a’+b> ... (1)
X+y=2a ... (11)
From (11)

y=2a-Xx

Substituting y = 2a — X in (1), we get
ax —b(2a—x)=a’+b’

Hence,x=a+bandy=a-b.

Solve for x and y:

%-‘:Ty+a+b=0,bx—ay+23b=0

Sol:

The given equations are:
bx ay

Py +a+b=0

By taking LCM, we get:

b’x —a’y =-a’b —ba ()
and bx —ay +2ab=0

bx —ay=-2ab ... (11)
On multiplying (i1) by a, we get:
abx —a’y=-2a’b ... (iii)

On subtracting (1) from (ii1), we get:
abx —b%x = 2a’b + a’b + b%a = -a’b + b%a

1
3

class24
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47.

=x(ab — b%) =-ab(a—Db)
=X(a—b)b =-ab(a—b)
_ —ab(a—b) _
(a—b)b
On substituting X = -a in (1), we get:
b%(-a) —a’y =-a’b—b%a

= -b’a—a’y=-a’b—b’a

= -a’y = -a’b
=>y=b
Hence, the solution is x =-aand y =b.

Solve for x and y:
%x+%=az+b2,x+y=23b
Sol:

The given equations are:

class24

On subtracting (i11) from (1), we get:
(b*>—a?)x = a’b +ab’> — 2a’b
=(b?—a?)x = -a’b +ab’

=(b?>—a?)x = ab(b? — a?)
=(b?>—a?)x = ab(b? — a?)

_ab(b?-a?) _

= ey ab
On substituting x = ab in (1), we get:
b?(ab) + a’y = a’b + ab’

= a’y=2a’b
a3b

= —-=ab
a

Hence, the solution is X =ab and y = ab.




Class X

Chapter 3 — Linear equations in two variables

Maths

48.

49.

50.

Solve for x and y:
X+y=a+b,ax-by=a’-b’

Sol:

The given equations are

x+y=a+b ... (1)
ax-by=a’-b> ... (ii)

From (1)

y=a+b-x

Substituting y=a + b - X in (i1), we get
ax—b(a+b-x)=a’-b’

=ax —ab - b>+ bx = a? - b?
_a’tab _
atb
Now, substitute x = a in (1) to get
aty=a+b

=>y=>b
Hence, x =aand y=b.

Solve for x and
a’x + b’y =c2
Sol:
The given eq
a’x + b’y =¢c? {
bx+aly=@ (ii)
Multiplying (i) by a® and (ii) by b? and subtracting, we get
a'x —b*x =a’c?- b’ d’
az CZ _b2 dZ

at— pt
Now, multiplying (i) by b and (ii) by a® and subtracting, we get
bly —a'y=b%c?-a’ d?

=X =

B bzcz_azdz
=Y = pd— g4
H _a?c?-p%a? _ b%c?-a?d?
ence, X = — e andy = =

Solve for x and y:
£+y:a+b’i+y:2
a b a? b?

Sol:

The given equations are

XL Y_ i
—to=at b (1)
X .a
pril % =2 (11)

class24
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Multiplying (i) by b and (ii) by b” and subtracting, we get

bx b%x
—-—2=ab+b2-2b2
a a
ab— b?
>——x=ab- b’
a
:>X:(ab—b2)a2: ’
ab —b?

Now, substituting x = a® in (i) we get
Ziloa+tb

a b

¢%=a+b—a=b

>y =b?
Hence, x = a’and y = b’.

Exercise — 3C

1.  Solve the system of equations by using the method of cross multiplication:
X+2y+1=0,
2x —3y-—12=0.
Sol:
The given equations are:
Xt2¥+1=0 & @ | But (1)
2X — 3y — 12 S.00 il (11)
Hereai=1.b1=2,c1=l.a2=2,b,=-3and c; =-12
By cross multiplication, we have:

- g 1
. _ X _ y _ 1
T 2x(—12)-1x(—3)] [1x2-1x(-12)] [1x(—3)—2 x2]
. 1

:>(—24+3) T (2+12) (3-4)
X _ y _ 1
i it T po—
(21 [y =7
D 14
:>X—_—?—3,y—_—?—-2

Hence, x = 3 and y = -2 is the required solution.

2.  Solve the system of equations by using the method of cross multiplication:

3x-2y+3=0,
4x +3y-47=0
Sol:

The given equations are:
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3x-2y+3=0 ... (1)
4x +3y-47=0 ... (11)

Herea;=3,b1=-2,¢c1=3,a2=4,b,=3 and ¢, = 47
By cross multiplication, we have:

.‘ 2 : > 1 a
K AX
3 -47 4 §‘E‘-

) ;i
'K—zb«—47}—3x3]_[3x4—{—47)<ﬂ'_[3x3—{—2)x4]
Y X o v = 1

(94—9) (12+141) (9+8)

X v 1

®) 153 a9
:>x=8—5= ,y—E—Q

17

Hence, x =5 and y = 9 is the required solution.

Solve the system of equations by using the method of cross multiplication:
6x - 5y - 16 =0,

7x - 13y +10=0

Sol:

The given equations are:

6X-5y-1690 2 'a T o il (1)

7x-13y+10=0_F ' ... (11)
Herea;=6,b1=-5,¢1=-16,a>=7,b,=-13and c; =10

By cross multiplication we have:

><><X

¥ _ 1
[( 5)x10 ( 16) X(— 13)] [(—16)x7 —10 x 6] B [6 x(—13)—(-5) x 7]
= b _ v _ 1
(-50-208) (—112-60) (—78+35)
e x y 1
(—253) (- 172) (43)
—258 —172
S>X=—m"r=06,y=——=4
—43 —43

Hence, x = 6 and y = 4 1s the required solution.

Solve the system of equations by using the method of cross multiplication:

IX+2y+25=0, 2 y+ 10=0
Sol:

The given equations are:
3x+2y+25=0  ....... (1)
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2x+y+10=0 ... (11)
Hereai=3,b1=2,c1=25,a2=2,bo=1andc,=10
By cross multiplication, we have:

X ¥y 1
3 25 3 2
K XX
. X _ y _ 1
" [2x10-25x1] [25x2-10x3] [83x1-2x2]
X s y 1

:} == =
(20-25) (50-30) (3—4)
x v 1
:>_ e T —
(-5) 20 (-1)
___5 r— r— ﬂ: -
SmE—=AF =7 20

Hence, x =5 and y = -20 is the required solution.

5.  Solve the system of equations by using the method of cross multiplication:
2x+35y-1=0,2x+3y-3=0

Sol:

The given equations may be written as:
2x + Sy — 1 = QN (1)

2x +3y-3=0 ()

Herea;=2,b1=5.¢1=-1,aa=2,b=3andc; =-3
By cross multiplication, we have:

x ¥ 1
5 =1 2 s
x _ v 1

[5x(—3) 3x(-1)] [Dx2—(-3)x2] [2x3-2x5]

5 x __y _ 1
(-15+3) (—2+6) (6—10)
x _y_ 1
—-12 4 —4
i B 4
=X = _—4 s T _—4 =-1

Hence, x =3 and y = -1 1s the required solution.

6.  Solve the system of equations by using the method of cross multiplication:

2x+y—-35=0,
3x+4y-65=0
Sol:

The given equations may be written as:
2x+y-35=0 ... (1)
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3x+4y-65=0 ... (i1)
Herea;=2,bi1=1,c1=-35,a2=3,b2=4 and ¢, =-65
By cross multiplication, we have:

X 3 1
< x ) _ ‘ Yy — =
T [1x(—65) —4 x(—35)] [(-35)x3—(-65)x2] [2x4-3x1]
X o y 1

= == ==
(—65+140) (—105+130) (8-3)
x y 1
75t 25 ih
75 25
= o — = =
X == 15, = 5

Hence, x = 15 and y = 5 is the required solution.

Solve the system of equations by using the method of cross multiplication:
7x -2y—-3=0,

11x - g y—8=0.

Sol:

The given equations may be written as:
7IX-2y-3=" T W Wa (1)
lx->y-820 F L 0. (ii)

Herealz?,b1=-2,c1=-3,a2=11,b2=-§ and co =-8

By cross multiplication, we have:
X v ) 1
_;X =3 X f \X 2
- X ) : y 1

[(—2)><(—8) _(_%) x(_g)] - [(—3) x 11 —(—8) x 7] B [7 X (—%)—11 x(—z)]
x y 1

= (16-3) (-33+56) (-Z+22)

X _:}’_ ¥
B E B
z 23
:XZ%Zl,y—ﬁ=2
2 2

Hence, x = 1 and y = 2 is the required solution.

Solve the system of equations by using the method of cross multiplication:

x x 19
Sk, Ml & e il
6 15 3 12 4
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Sol:
The given equations may be written as:
e 4=0 ... (1)
x y 19
Faal - e O s (_11)
Here a; = %,blz %,012-4, a;g:%,bz:-% and02=-§
By cross multiplication, we have:
i x - ¥y = 1
(D) Hxe] [cox-@xR)] B (H)
= 1§ ™ 4y oy 11 T
(&3 (=3 (&3

X v 1

TR D

- [(-2) % ()16~ [(-2) x (2] -1

Hence, x = 18 and y = 15 1s the required solution.

Solve the system of equations by using the method of cross multiplication:

1 1 2 3
2+1=724+3-17
X X

y y
Sol:
Taking 3—16 =1u and % =, the given equations become:
utv=7
2u+3v=17
The given equations may be written as:
utv-7=0 (1)
2u+3v-17=0 ...... (11)

Here,ai=1,bi1=1,c1=-7,a2=2,bo=3 and c2 =-17
By cross multiplication, we have:

X i 4 1 1
M. 4 1
15 6 15
. 19 1 1
12 4 3 BT
u

[1x(—17) =3 x(—7)] - [(-7) x2 -1 x(—17)] - [3—-2]

v 1

= u _ v 1
(-17421) (-14+17) (1)
u v 1

S —— ==
4 3

4 3
>u=-=4,v=-=3
1 1
1 1

= =-=4,-=3

x ¥
11
:>X_Zsy_§
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10.

1 1. . .
Hence, x = i andy = 51 the required solution.

Solve the system of equations by using the method of cross multiplication:

5.2 103, 7 j9=0
x+y

x+y xXx—=y x—=y

Sol:

Taking X =uand ——=v, the given equations become:
x+y xX—=y

Su-2v+1=0 ... (1)

15u+7v-10=0 ...... (11)

Here,a;=5,b;=-2,ci=1,a2=15,bo=-7and ¢, =-10
By cross multiplication, we have:

[} Vv l
‘2X 1 5 X -2
7 -10 >< 15 7
u v 1

[-2x(—10) —1 x7] - [1x 15 —(—10) x5] - [35+30]

v 1
:} — = —
(20-7)  (15+50) 465
r _x_1
13 65 65
13 _ 1 65
Su=—== M7= 1
65 5 5
11 1
=> — == —==u
xt+y 5 x—y
So,(x+y)=5 "TRaL (111)
and x-y)=1 ...... (1v)
Again, the above equations (i1) and (1v) may be written as:
X+y-5=0 (1)
X-y-1=0 ... (11)

Here,ai=1,by1=1,c1=-5,a2=1,bo=-1and ¢ =-1
By cross multiplication, we have:

w s 1
1 =T 1 1
>< ><2 ><3
% 5 vy 1

XD XDl (9 X1-(Dx1l  AxCD-1x1]
x y i

:} e, v
(—1-5) (—5+1) (-1-1)
B o b
-6 -4 -2

e et B o

Hence, x =3 and y = 2 is the required solution.
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12.

Solve the system of equations by using the method of cross multiplication:
2.2 _(a+b)=0, ax—by—2ab=0

Sol:

The given equations may be written as:

Z2 _@+b)=0 ... (i)

ax — by 2ab 0 0 sl (11)

Here, a; =+ b1 =2 ci=-(a+b),ax=a, by=-b and ¢, = -2ab

By cross multlphcauon, we have:

F * -5 ¥ 1 1
.1X -1 X1 X“
y _ 1.

- [(—2)x(~2ab) —(~b) x(~(a+b))| N [~(a+b) xa —(-2ab) x| [Ex(-b)-a x(-2)]

x iy 1

= = =
(2b2-b(a+b)) —ala+b)+2a?2 —a+b
x N y 1
2b%—ab—-b? -a?-abt+2a? -—a+b
x Yy i 1
b2—ab a®-ab —(a—b)
X 1
2 _ ¥
—b(a—b) a(a b) —(a b)
—b(a—b) a(a—b
:}X = ( ) = . = ( ) = _a
—(a-b) —(a-b)

Hence, x = b and y= -a 1s the required solution.

Solve the system of equations by using the method of cross multiplication:
2ax +3by—(a+2b)=0,
3ax +2by—-(2a+b)=0

Sol:

The given equations may be written as:
2ax +3by—-(a+2b)=0 ... (1)
3ax +2by-(2a+b)=0 = ...... (11)

Here, a; =2a, b; =3b, ¢1 = -(a + 2b), a2 = 3a, b =2b and ¢; =-(2a + b)
By cross multiplication, we have:

x v 1
-b favh) “ =b
W 2ab . -b
y o 1

s [3b x(—(2a+ b) —2b x(—(a+2b))] - [-(a+2b) x 3a —2a x(—(2a+b))] n [2a x2b —3a x3b]
x y N 1

:} = =i
(—6ab—3b%2+2ab+4b?%) (—3a?-6ab+4a?+2ab) 4ab—9ab
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X _ y _ 1
bZ—4ab a?—-4ab —5ab
x 1

:} = y =

—b(4a—b) -—a(4b—a) —5ab
oy = —b(4a-b) _(4a—b) . —a(4b—a) (4b—a)

—5ab 5a ’ —5ab 5b
4a—b 4b—a) . . ;

Hence, x = ¢ - ) and y= % 1s the required solution.

Solve the system of equations by using the method of cross multiplication:

2 2
—-—=0,—+a7b=(az+b2),wherex;ﬁ0andyiO.

x y x
Sol:

Substituting 3—16 =vuand —=vin the given equations, we get
au—bv+0=0 ... (1)
abu+a’bv—(a’+b)=0 ... (i)

Here, a; =a, by =-b, ¢c1 = 0, a, = ab%, b, = a’b and ¢ = -( a* + b?).
So, by cross-multiplication, we have

X ¥y 1
3b

X—(a +2b)
2b

—(2a+b)

u

b]_CZ_ bzcl C

class24

2)_(—a?-b?)a@) (a)(ab)—(ab?)(-b)

:>{—b)[—{az+bZ

u
= = -
b(a?+b2) a(a?2+b2) ab(a®+b2)
b(a®+b?) _a(a?+bp?)
ab(a? + b2)’ ab(a? + b2)
1
Su=-,v==
b
1 11 1
—=—_ = - = _ -
x a y b

=>X=a,y=b
Hence, x =aand y=b.

Exercise — 3D

Show that the following system of equations has a unique solution:

3x +5y=12,

S5x +3y=4.

Also, find the solution of the given system of equations.
Sol:

The given system of equations is:
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3x+35y=12

S5x+3y=4

These equations are of the forms:

aix+biy+ci =0 and axx+byy+ca =0

where, a1=3,b1=5,c1=-12anda;=5,b,=3,c.=-4
For a unique solution, we must have:

a by - 3,5

a—;;ﬁb—:, l.e.,gig

Hence, the given system of equations has a unique solution.
Again, the given equations are:

3x+5y=12 (1)

5x +3y=4 (1)

On multiplying (1) by 3 and (i1) by 5, we get:
Ox+15y=36 ....... (111)

25x +15y=20 ...... (1v)

On subtracting (i11) from (iv), we get:

l16x=-16

=>x=-1
On substituting e get:
3(-1) + 5y =

=>5y=(12+

class24

Hence, x =-1 an required solution.

2.  Show that the following system of equations has a unique solution:

2x -3y =17,

4x +y=13.

Also, find the solution of the given system of equations.
Sol:

The given system of equations is:

2x-3y-17=0 ....(1)

4x+y-13=0 (1)

The given equations are of the form
aix+biy+ci =0 and axx+byy+ca =0
where, a1=2,b1=-3,c1=-17anda; =4,bx=1,c;=-13

Now,
asz 4 2 b2 1

. a b . . .
Since, a—l # b—l, therefore the system of equations has unique solution.
2 2

Using cross multiplication method, we have
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X _ y _ 1
bicz— bz B €1az— Cz2a4 B aibz—azb,
X _ y _ 1
—3(—13)—1x(—17) 17 x4—(—13)x2 2 X1—4%(—3)
X _ y _ 1

39+17 —68+26 2+12

56 —42
:}X:_’ = —

14 14
>x=4,y=-3

Hence, x =4 and y =-3.

3.  Show that the following system of equations has a unique solution:
E X = —_ =
3 + 5 3, x-2y=2.
Also, find the solution of the given system of equations.
Sol:
The given system of equations is:

3 2

2x +3y=18

class24

=2x +3y—
and
X—-2y=2
X-2y-2=0 ....(11)

These equations are of the forms:

aix+biy+ci =0 and axx+byy+ca =0

where, a1=2,b;1=3,c1=-18anda; =1, b,=-2,c;=-2

For a unique solution, we must have:

a by - 2 3

a—:;ﬁé,l.e.,zi_—z

Hence, the given system of equations has a unique solution.
Again, the given equations are:

2x +3y—-18=0  ....(iii)

X-2y-2=0 (1)

On multiplying (1) by 2 and (i1) by 3, we get:
4x+6y-36=0 ....... (v)
3x-6y-6=0 ...... (vi)

On adding (v) from (vi), we get:

Tx =42

=>x=6

On substituting X = 6 1n (111), we get:
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2(6) +3y=18
=>3y=(18-12)=6
>y=2

Hence, x = 6 and y = 2 is the required solution.

4.  Find the value of k for which the system of equations has a unique solution:

2x +3y =35,

kx - 6y =8.

Sol:

The given system of equations are
2x+3y-5=0

kx-6y-8=0

This system is of the form:

aix+biy+ci =0 and axx+byy+ca =0

where, a1=2,b1=3,c1=-5and ax =k, bo=-6, co=-8

Now, for the given system of equations to have a unique solution, we must have:

aq by
—_— :)ﬁ —_—
az; bz

2 3
%7
>k#-4
Hence, k # -

class24

5.  Find the value o
X -ky=2,
3x + 2y + 5=0.
Sol:
The given system of equations are
x-ky-2=0
3x+2y+5=0
This system of equations is of the form:
aix+biy+ci =0 and axx+byy+ca =0
where, a;=1,b;1=-k,ci=-2anda>=3,b>=2,c2=5
Now, for the given system of equations to have a unique solution, we must have:
e 7 by
az = bz

1 -k
=3*7

the system of equations has a unique solution:

2
:>k?,ﬁ-§
Hence,k;é-g.
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6. Find the value of k for which the system of equations has a unique solution:

S5x —Ty =35,

2x +ky=1.

Sol:

The given system of equations are
5x-Ty-5=0 (1)

2x +ky-1=0 ...(11)

This system is of the form:

aix+biy+c1 =0

ax+bayt+c: =0

where, a1=5,b1=-7,ci=-5Sanda; =2, b=k, co=-1

Now, for the given system of equations to have a unique solution, we must have:
a; , by
a; = by

5,7

27 %
14
k73

Hence, k # - 15—4.

7.  Find the valu system of equations has a unique selution:
dx+ky+ 8= Cla8s24
X+y+1=0.

Sol:

The given syste: s are

4x +ky+8=0

X+y+1=0

This system is of the form:

aix+biy+c1 =0

ax+bayt+c: =0

where, a1=4,bi1=k,ci=8andax=1,b,=1,c2=1

For the given system of equations to have a unique solution, we must have:
@b
a, bz
4k
=17
>k+#4
Hence, k # 4.

8.  Find the value of k for which the system of equations has a unique solution:
4x - Sy =Kk,
2x -3y =12.
Sol:
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The given system of equations are

4x - S5y =k

=>4x-35y-k=0 (1)
And, 2x - 3y =12
=>2x-3y-12=0 ...(11)

These equations are of the following form:
aix+biy+ci =0, axx+bay+c: =0

Here, a;j=4,b;=-5,c1=-kanda; =2, b,=-3, ¢, =-12
For a unique solution, we must have:

aq b'l

a7 b,

- 4 , -5

1.€., ; * _—3

=2# 2265

Thus, for all real values of k, the given system of equations will have a unique solution.

Find the value of k for which the system of equations has a unique solution:
kx +3y=(k-3),
12x +ky=k
Sol:

The given sy:
kx +3y=(k
= kx+3y-(k
And, 12x +ky=k
=>12x+ky-k=0 ...(11)

These equations are of the following form:

aix+biy+ci =0, axx+bay+c: =0

Here, ai=k,bi=3,c1=-(k—-3)and ax=12,b2=k, c2=-k
For a unique solution, we must have:

class24

.0

a; , by

asz b2

. k 3

1.e..—F*—
*12 i k

>k?#36 =>k++6

Thus, for all real values of k, other than +6, the given system of equations will have a
unique solution.

Show that the system equations
2x -3y =3,
6x -9y =15
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11.

12.

has an infinite number of solutions

Sol:

The given system of equations:
2x-3y=35

= 2x-3y-5=0 ..(1)
6x -9y =15

=6x-9y-15=0 ...(11)

These equations are of the following forms:
aix+biy+ci =0, axx+bay+c: =0
Here, a;=2,b;=-3,c1=-5and a» =6, b,=-9, c,=-15

_a1_2_1 bl__3_1 dcl -5 1

a; 6 3’b, -9 3 c; —15 3
a b c

Thus, 2 =—==2

az bz c2
Hence, the given system of equations has an infinite number of solutions.

Show that the system of equations
6x +5y=11,

9x +2y=21

has no soluti
Sol:

The given sy:
6x +5y—-11=

:>9x+175y-21=0 ...(ii)

class24

an be written as

This system is of the form
aix+biy+c1 =0
ax+bayt+c: =0

Here, a;=6,b;=5,c1=-11 and a, =9, b2=12—5, c=-21

Now,

aq 6_2
a 9 3
by 5 2
n T3

Thus, a—l =—# z—l, therefore the given system has no solution.
2

For what value of k, the system of equations
kx +2y =35,
3x-4y=10
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has (1) a unique solution, (i1) no solution?

Sol:

The given system of equations:
kx+2y=5

> kx+2y-5=0 (1)
3x-4y=10

=>3x-4y-10 =0 ...(11)

These equations are of the forms:

aix+biy+ci =0 and axx+byy+ca =0

where, a1=k,b1=2,c1=-5and ay =3, b,=-4, co=-10
(1) For a unique solution, we must have:

. g b'l . k 2 -3
.. a—zf,ﬁb—zl.e., E;ﬁ_—4 = k?,ﬁ?
Thus for all real values of k other than _?3, the given system of equations will have a unique

solution.

(1) For the given system of equations to have no solutions, we must have:
a;_b

a; b

iy, class24

Hence, the requi 18 —.

For what value of k, the system of equations

X+2y=35,

3x+ky+15=0

has (1) a unique solution, (i1) no solution?
Sol:

The given system of equations:
X+2y=5

=>x+2y-5=0 ..(1)
3x+ky+15 =0 ...(11)

These equations are of the forms:
aix+biy+ci =0 and axx+byy+ca =0
where, a;=1,b1=2,ci=-5Sanda, =3, b=k, c2=15

(1) For a unique solution, we must have:

. g b'l' 1 2
S.o—#—1le,-#-=>k#6
G.Zibz ’3:)£k ;ﬁ
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Thus for all real values of k other than 6, the given system of equations will have a unique
solution.

(1) For the given system of equations to have no solutions, we must have:
ai_b

G_z_bz c2

1_2 -5

23Tk

12 2 -5
35—;3]1(11;;155
=>k=6,k#-6

Hence, the required value of k 1s 6.

For what value of k, the system of equations

X+2y=3,

S5x+ky+7=0

Have (1) a unique solution, (i1) no solution?

Also, show that there is no value of k for which the given system of equation has infinitely
namely solutions
Sol:

The given system

class24

These equation owing form:
aix+biyt+ci =0, a;x+b >=0
where, a1;=1,b1=2,ci=-3anda,=5,b,=k,co=7
(1) For a unique solution, we must have:
ay ,by. 1,2
..a—:;éb—:Le.,E;é;i k#10
Thus for all real values of k other than 10, the given system of equations will have a unique

solution.

(1) In order that the given system of equations has no solution, we must have:
ai_b

a b e
1,2 -3
:>_ - —_—
57k7 7

1 2 2 -3
=gFeadp#—

—k=10,k#=

Hence, the required value of k 1s 10.
There 1s no value of k for which the given system of equations has an infinite number of
solutions.
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16.

Find the value of k for which the system of linear equations has an infinite number of
solutions:

2x +3y =17,

(k—Dx+(k+2)y=3k

Sol:

The given system of equations:

2x +3y =17,

=>2x+3y-7=0 (1)

And, (k- Dx+(k+2)y=3k

>k -Dx+(k+2)y-3k =0 ...(11)

These equations are of the following form:

aix+biy+ci =0, axx+bay+c: =0

where, a1=2,b1=3,c1=-7andax=(k - 1), ba=(k +2), c2=-3k
For an infinite number of solutions, we must have:

2 3 -7
(k—1) (k+2) -3k
2 3

(k—l):(k+2)
el vclass24
C;)S\\ef I\:Ne av € cases C USS

2 3
(k—1)  k+2

=2(k+2)=3(k-
Case II:

3 7

(k+2) 3k

=>7(k+2)=9% =>7k+14=9%k =>2k=14=>k=7
Case III:

2 7

+4=3k-3=>k=7

(k-1) 3k

=>7k-7=6k=>k=7

Hence, the given system of equations has an infinite number of solutions when k is equal to
7.

Find the value of k for which the system of linear equations has an infinite number of
solutions:

2x +(k-2)y =k,
6x + (2k - )y =2k +5).
Sol:

The given system of equations:




