RD SHARMA
Solutions
Class 10 Maths
Chapter 3

Ex 3.4



Q1:x+2y+1=0and2x-3y-12=0

Soln
XH2y+1 =0 o (i)
2X-3Y-12=0......ci (i)

Hereaq=1,b4=2,¢c4=1
ar= 2 , b2= -3 , Co= -12

By cross multiplication method,

X-2443=-y-12-2=1-3-4 X — = = L x21=y-14=1-7 S = - =
Now,

x-2151-7 2 =

=x=3

And,

y-14=1-7 =0 = —

=y=-2

The solution of the given system of equation is 3 and -2 respectively.
Q.2:3x+2y+25=0,2x+y+10=0

Soln:

BXH2YH25 =0 ..o (i)
2x+y+10=0......ocii (i)

Herea4=3,by=2,c4=25

ar=2,by=1,c=10

By cross multiplication method,

X20-25=-y30-50= 13-4 55— = =t = - x-5=—y-20=1-1% = =

Now,



=x=5
And,

— Y _ 1
—y—20—1—1 TO - T
=y=-20

The solution of the given system of equation is 5 and -20 respectively.

Q.3: 2x +y =35, 3x + 4y = 65

Soln
2X+y=35 .. (i)
3X+H4Yy=65... ... (i)

Here aq= 2 , b1= 1 , C1= 35
ar= 3 , b2= 4 , Co= 65

By cross multiplication method,

X-65+140 = -y=130+106=18-3 - = ——T = ol x75=-y-25=15 X
Now,

X75=15 2 = £

=x=15

And,

y-25=15 == = £

=y=5

The solution of the given system of equation is 15 and 5 respectively.

Q4:2x-y-6=0,x-y—-2=0

Soln:



2X-Y= 6 o (i)
XYZ2 (i)
Herea=2,bq=-1,c1=6
ar=1,by=-1,c0=2

By cross multiplication method,

X2=6 = -y=4+6=1-2+1 2§6 - —42;6 - _2-11-1
Now,

x-4=1-15 =

=x=4

And,

y2=1-1 5 =

=y=2

The solution of the given system of equation is 4 and 2 respectively.

Q5: x+yxy =2% =2, x-yxy=6 Y =6

Xy

Taking 1xxi =u
Taking 1y% =v

By cross multiplication method,



u _— vV _ 1 - -
62 &2 T WMTveEI12

|~

u6-2=-v6+2=1-1-1

ENE=
00| 4
<

L
-2

I —y=qq L
1vV—y—144

The solution of the given system of equation is -12 % and 14 %respectively.

Q.6: ax+by=a-b, bx-ay=a+b

Hereai=a,b4=b,cq=a-b
a,=b,by=-a, co=atb
By cross multiplication method,

x—ab-b?+ab—-a? = -y-a?-ab-b2+ab = 1-a2-b?

X = - . =1 — x-b2-a2=-y-a2-p2=1-g2-h2 —*— =
—ab—b"+ab—a? —a’—ab—b"+ab —a2-b —b"—a?
Now,
x—ab-b2+ab-a2 = 1-a2-b?2 5 X = L 3

—ab—b"+ab—a? —a’-b
=x=1

And,



-y 1
-y-a?-ab-b?+ab = 1-a?-b? =
y —a2—ab—b’+ab —a2-b’

:y:-']

The solution of the given system of equation is 1 and -1 respectively.

Q.7: x+ay-b=0, ax-by-c=0

Soln
x+ay-b=0 ... (1)
ax-by-c=0............... (ii)

Herea=1,bq=a,cq=-b
ap=a, by=-b,co=-C

By cross multiplication method,

b +a
22

—ac—h2=—y— =1-52— X = _ Y = 1
x-ac-b y—c+ab = 1-a*-b Y —orab b
Now,
1
x—ac-b2 = 1-g2-b —— =
—ac—b’ —a2-b
2+
=x= b2+aca?+h 2 > 2
aZ+b
And,
- Y 1
—v—C+ =1-92- =
y—-c+ab=1-a b—c+ab o
—y=- 24 ﬂ
y=-c+aba?+b 21h
The solution of the given system of equation is b2+acaz+b ——
g y b

Q8
ax+by=a?
bx+ay=b?

Soln:

—c+
and —c+aba2+b ——22_
aZ+b

b

respectively.



Here a;=a,b=b, cq= a2

ar= b , b2= a, Cr= b2

By cross multiplication method,

— — — Y — 1
x—b2+a2= —y-ab?-a?b = 1a?-b? —~—— = =
¢ a2 —ab-a’b  alb

Now,

= — 1
x—b2+a2=1a2-b? —>— =
—b?+a2 al-b’

2+ab+
=x= a2+ab+b2a+bﬂ
atb

And,

— -y — 1
-y-ab2-aZb = 1a2-b? =
y —ab’—a2b a2’

—ab(a—b)

=y=--ab(a-b)(a-b)(a+b) m

a?+ab+b’

The solution of the given system of equation is a?+ab+b%a+b _

—ab(a—b)
(a—b)(atb)

and -ab(a-b)(a-b)(a+b)

respectively.

Q9

—oyy=—1_3_ _ 2 __ +7y—y=—1015_ + 7 —_
5x+y = 2x-y 1X+y = 1 15x+y +7x-y 10X+y +X_y 10

Soln:
=; = =
Let 1x+y oy u

[
Xy

Let 1x-y=
The given system of equations are :
Su-2v=-1

15u+7v =10

Here a4=5,b4=-2,c4=1

ar= 15 , b2= 7 , Co= -10



By cross multiplication method,

U20-7 =-v-50-15=136+30 o = — e = b U3 V=655 16515 = — = = o=
Now,
u13=1-65% = —
=u= 15+
1u=i = =Xty

u
=XHY=5 (1)
And,
~V-65=1-65 —— = —_

65 65

=v=1
1v=% = =X-y
XY =T (i)

Adding equation (i) and (ii)

2x=6

=x=3

Putting the value of x in equation (i)
3+y=5

=y=2

The solution of the given system of equation is 3 and 2 respectively.

Q10

2x+3y=132 +3= 13 5x—4y=—2i -4 -2
X y X y

Soln:

Let 1x+ =u
X

|_ 1 l =

et 1y v v

The given system of equations becomes:



By cross multiplication method,

- —_ u o vV 1

— — u — —
u-46 =-v69=1-23 16 59

Now,

J— u —
u-46=1-23 =36 3
=u=2

1U= = =1Xi
X

|

=y=1o 1
=X=12 3
And,
— _-1- 1 = L
V69 =1-23 o 3
=v=3
o4yl
1v " 1y y

=y =13 L
=y =133

The solutions of the given system of equations are 12% and 13 %respectively.

Q11
= 57 6 _ =0 38 21 _
+ (x-y =0 = — = + -y =y =2 = =
57x+y +6x-y 5Xer + — 5 38x+y+21x-y 9x+y + = 9
Soln:
Let 1x+y=; = =u
Xty
-1 _ _
Let 1x-y= = =v

Xy

The given system of equations are :
57u+6v=5

38u+21v =9

Here a4= 57, b4=6,c4=-5

ar= 38 , b2=21 , Co= -9



By cross multiplication method,

u-54+105=-v-513+190=11193-228

u

-V

1

—54+105
o v 1
51 —-323 969
Now,
51=1969 & = ——
u 5T 969
== 1
=u= 119 9
1u+ =x+y
u
=XHY=19 (i)
And,
—y— = v =_1
v—323=1969 =3 969
=y=13 1
=v=13 3
=l = =Y-=
1v " X-y
SXY 3 (i)

Adding equation (i) and (ii)

2x= 22

=x=11

Putting the value of x in equation (i)
11+y=19

=y=8

=~ T3131190

1193228

ud1=-v-323=1969

The solution of the given system of equation is 11 and 8 respectively.

Q12
xa—yb=2§ - % =2
ax-by=a2-b?

Soln:

a1=1aal , Let b1=1b%, Let cq=-2



a,=a, by=-b, c,=b2-a?

By cross multiplication method

= XbZ-aZb—2b = —yb2-a2p+2b = 1-ba—ab X = Y = — !
b2 a2 b2 —a? b_a
b _2b T+2b a b
X -y 1
= Wp2oa2-0b2b = —Vb2-a249b20 = 1 —p2-a2 = =
Xb2-a2-2b2b = —Yb2-aZ+2b%p = 1 -b2-aZab R S oow o
b b ab
1
Now, xb2-a2-262b = 1-p2-a2ab = =
P T2 —Pq2
b ab
X=a
— -y _ 1
—Vb2-a2+202b = 1 -b2-a2 =
and, —yb2-a2+202b = 1-b2-a2ab CECIP —
b ab

=y=b

Hence the solution of the given system of equation are a and b respectively.

Q13

+yh=a+hX + ¥ = 24 yp2=2X + ¥ —
xa ybaba‘i'b atb xa2tyb 2a2+b2 2
Soln:

Here, a1=1aai , Let b1=1bﬁ, Let cq=-(a+b)

ap=1az L, by=1p2 L
a

el 02=-2

By cross multiplication method

_ — — X _ -y _ 1
= X-2b+ab2+1b = =y-2a+1a+ba2 = 1-1ab2—-1a2b = =
:L+3L+l :&+l+JL ) S
b K b a a 42 a2 alb
_ — —_ X -y _ 1
= Xa-bb2 = —y-a-ba2+1a+ba2 = 1-1ab2—-1a2b = =
a—b —a—b 1 b —1 —1
b2 a2 a 52 abk2  aZb
NOW, xa-bb? = 1-1ap2—-1a2 —— = !
’ ab o B
b2 a2 aZp
=Y -a-ba?+1a+ba2 = 1-1ab2—-1a2b = = !
—ab , 1, b -1 -1
+i42 L
a2 a ,2 ab2  aZb

=y=b2



The solution of the given system of equation are a2 and b2respectively.

Q14

| >

o<

xa=yba
ax+by=a2+b?
Soln:

gl bl o=
Here, aq=1a; , Let b1—1bb, c4=0

Here, a;=a, b,=b, Let c1=-(a+b?)

By cross multiplication method

— — X _ Yy _ 1
Xa2+b2b = Ya2+b%a = 1ab+ba - -
y aZ+p? a2+b? athb
b a a
— X _ 1

Now, Xa2+b2 =1ab+ba = -
a,2+b2 a o
b b a

=X=a

And ya2+b2a =1ab+ba Y =

=y=b

The solution of the given system of equations are a and b respectively.

Q15

2ax+3by=a+2b

3ax+2by=2a+b

Soln:

The given system of equation is
2ax+3by=a+2b ... (i)
3ax+2by=2a+b................ (i)
Here a4= 2a, b4= 3b , c4= -(a+2b)

ay= 3a, bp=2b , cy= -(2a+b)

By cross multiplication method



— — Yy _ 1
_ 2= —y—92+ =1- X = =
x—4ab+b y—a?+4ab = 1-5ab ERNTE 271440 5ab

Now,

- 2=1- X = 1
x—4ab+b%=1-5ab ERNTE 5ab

4a-b
5a

=X= 4a-bb5a

- - _ 1
—y—92 =1- =
And, -y-a2+4ab=1-5ab “a2+dab 5ab

4b—a

=y=4b-abb 5h

The solutions of the system of equations are 4a-b5a % and 4b-a5b 4"5? .

Q16

S5ax+6by=28

3ax+4by=18

Soln:

The systems of equations are:
S5ax+6by=28 ...l (1)
3ax+4by=18........cccciiii (i)
Here a4= 5a, b4=6b , c1=-(28)

ar=3a, by=4b , co=-(18)

By cross multiplication method

= = X —__y :_1
xab=-y-6a=12ab J- = —— = 5 -

Now,
= X — _1
x4b=12ab 1h ab
=x= 2a 2
a
= Y o1
And, -y-6a=12ab ~ea b
=y=3b~

The solution of the given system of equation is 2a f and 3b%.



Q17

(a+2b)x+(2a-b)y=2

(a-2b)x+(2a+b)y=3

Soln.

The given system of equations are :
(@a+2b)x+(2a-b)y=2 ..., (i)
(@-2b)x+(2a+b)y=3.........ccoiiii (i)
Here a4= a+2b, b4=2a-b, c4=-(2)

ap,=a-2b , by=2a+b , cy,=-(3)

By cross multiplication method:

_ — X — Y = 1
x—2a+5b=ya+10b=110ab T5at5b 2+10b 10ab
Now, x-2a+5b= 110ab —2—— = —1

) —2a+5b 10ab
o _ 5b—2a
=X= b5b-2a10ab T0ab
And ya+10b=110ab Y =_1
a+10b 10ab
o a+10b
=y=a+10b10ab T0ab

The solution of the system of equations are =x= 5b-2a10ab 2b2a ]13(;51?

a+10b

And =y=a+10b10ab &=

respectively.

Q18

X(a—b+aba-b)=y(a+b—ava+b)x(a—b+ L) =y(a+b— )
x+y=2a2

Soln:

The given systems of equations are:

X(a—b+aba-b)=y(a+b—ava+b)x(a—b+ L) =y(a+b— )

x+y=2a2



From equation (i)

212 2,12 .
X( a2+b?-2ab+aba-b )Y (a?+b2+2ab-abatb )x (2 —220ab y _ ya tbabab

a—b atb
_ . a’+b’—ab a’+b’+ab
= X(a2+b?-aba-b )=y (a?+b +aba+b)X(—b) V() e (iii)
From equation (ii)
X+y-2a2=0
+b*— +b*+
Here a4= (a%+b*aba-b) u) b= —(a?+b?+aba- b)(u) c4=0
ay=1, by=1, cp=-2a
2=1,02=1, Co=-2a
By cross multiplication method:
X2a2(a2+b2+aba+b) = =y (—2a2)(a2+b2-aba-b) = 12a3(a-b)(a+b) X > = !
2 2(a2+b2+ab ) ( 2 2)( +b2—ab ) 233
Al (a—b)(a+b)
NOW, x2a2(a2+b2+aba+b) = 12a3(a-b)(a+b) 2X = 13
2a2(2 +b2+ab ) 2a
a+tb (a—b)(atb)
3_13
=x= a®-pa L2
a
And -y(—-2a2)(a2+b2-aba-b) = 12a3(a-b)(a+b) —y = 13
2a 2)(a +b2—ab ) 2a
- (a-b)(atb)
3413
=y=3+hdg A0
y=a3+b4a a
3
The solutions of the given system of equations are a3-bla —— al b and ad+b’a —— X b respectively.
Q19
bx+cy=a+b
- - = _ I 1 _ 2a
aX(1a-b—1a+b)+Cy(1b-a+1b+a)=2aa+b—ax(—; a+b —)+ cy(b — )= 5
Soln:
The system of equation is given by :
bx+cy=a+b ... (i)
- - - N R O 1 \_ 2a .
aX(1a-b=1a+b)+Cy(1b-a+1b+a)=2aa+b—ax(— cy(b —too) = Sy e (ii)

From equation (i)



bx+cy-(a+b) =0

From equation (i)

—aX(1a-b=1a+b )*+CYy(1b-a+1b+a)=2aa+b =0—ax(ﬁ - ﬁ) + cy(b_lal +

= X(2ab(a-b)(a+b) )+Y(2ac(b-a)(b+a) )= 2aa+b =0x(—=222

_ o - 1 —
1a+b (2abxa-b— 2acya-b=2a)=0 (=5 — —;

2abx _ 2acy _ 23 — 0

2abxa-b=2acya-b—2a=0 b P

= 2abx-2acy-2a(a-b) =0 ...........cccoiei, (iv)

By cross multiplication

= x—-4a32c=-v4ab2=-14ab X =
x-4a2c=-y4a a c_4a2c e b

Now, x-4a%=-14abc —X— = 4;)0
=X=ab %

And,

= —y4ab?=-14abc 4;12 =
=y=bhc %

The solution of the system of equations are ab% and bc%

Q20
(a-b)x+(a+b)y=2a2-2b2
(a+b)(x+y) =4ab

Soln.

The given system of equations are :

(a-b)x+(@+b)y=2a2-2b2 .............ccc (i)
(@+b)(x+y) =4ab ... (if)

From equation (i)

(a-b)x+(a+b)y-2a2-2b2 =0

(a—b)(atb)

)+ Y(G

2ac
2abx __ Y 2 a) =

1 ) _ 2a _
b+a atb
2ac ) _ 2a _
a)(bta) atb



= (a-b)x+(a+b)y-2(a*-b?) =0

From equation (ii)

(a-b)x+(a-b)y-4ab=0

Here, aj=a-b, by =a+b, c1=-2(a2+b2)
Here, a,=a+b, by = a+b, co=-4ab

By cross multiplication method

212 =_ - 24h2)=1— X = _ = 1
XR(Erb)(atbt2ab) T oy @) @) e S et 2ab) | 2 bat)  2b@D)
Now,

1
2-p242ab) = 1-2b = =
x2(a+b)(a?~b?+2ab) (atb) 2(atb)(a’_b’+2ab) —2b(a+b)
—n2
=x= 2ab—a2+b2bM
And, -y2(a-b)(a2+b?)=1-2b(a+b) > - ,
’ 2a-b)@2+b?)  ~2b(ath)

(a—b)(a2+b?)

=y=(a-b)(@?+b?)b(a+b) b(a+b)

2ab—a?+b’

The solution of the system of equations are 2ab-a?+b%b .

(a-b)(@?+b’)
b(atb)

and (a-b)(a?+b?)b(a+b)

respectively.

Q21
a?x+b2y=c?
b2x+azy=d2
Soln:

The given system of equations are :

Here, a4= a?, b= b2, c1=-02

Here, ay= b2, by = a2, c,=-d?



By cross multiplication method

= y—h2d2+3202 = —y—32d2+b202 = 1 54—h4 X = Y =_1
x-b*d*+are ymatdHbiet=1at-b b d’>+a2c? —a2d?+b’c? at-b
Now,
x—b2d?+a2c2 = 1a%-b* = =_1
—b*d>+a2c? at—b'
=X= a’c?-b%d2a-b4 2P
a*-b*
= y=b2d2+78202 = —y—a2d2+h2c2 = 154—pd X = - = _1
And, = x-b2d2+a2c y—a2d2+b2c2 = 1a4-b ERFEIvE ECyEITeR e
212122
—y= 222 p2n2a4_pa &7 d7TbTC”
y= a“d“-b“ca*-b Y
2.2 1242
The solution of the given system of equations are a?c?-b%d?a*-b* % and a?d?-b?%c?a*-b*
at—
a2d’—b’c? .
v respectively.
Q23
2(ax-by+a+4b=0
2(bx+ay)+b-4a=0
Soln:
The given system of equation may be written as :
2(ax-by+a+4b=0 .......................... (i)
2(bx+ay)+b-4a=0......................... (i)
Here, a1= 2a, bqy=-2b, ci=a+4b
Here, a,=2b , by = 2a, cy=b-4a
By cross multiplication method
= x-2b2+8ab-2a2-8ab = ~y2ab-8a2-2ab-8b2 = 14a2+4b2 ———X = 2 =1
—2b"+8ab—2a2—8ab 2ab—8a2—2ab—8b 4a2+4b
= x-2b2-2a2 = ~y-8a2-8b2 = 14a2+4p2 — 22— = — 2 = 1
—2b"—2a? —8a2—8b 4a2+4b

X — 1
—2b?—2a2 4a2+4b

Now, x-2b2-2a2=14a2+4b?

—y= _10 —L
=x= -12—



Yy 1
—8a2—8b? 4a2+4b’

And, -y-8a2-8b2 = 14a2+4b?
=y=2

The solution of the given pair of equations are -12 % and 2 respectively.

Q24

6(ax+by)=3a+2b

6(bx-ay) = 3b-2a

Soln:

The systems of equations are
6(ax+by)=3a+2b ......................... (i)
B6(bx-ay) =3b-2a ... (ii)
From equation (i)

Bax+6by-(3a+2b)=0 .............ooeiiiiiinis (iii)
From equation (ii)

Bbx-6ay-(3b-2a) =0 ... (iv)
Here, a1=6a, by =6b, c4=-(3a+2b)

Here, a,=6b , by = -6a, c,=-(3b-2a)

By cross multiplication method

-y -1
-18 2+b2 =-vi2 2+b2 =-136 2+b2 X = =
x=18(a*+b%) = ~y12(a*+b7) (8509 —18(a2+b?) 12(a2+b%) 36(a2+b%)

X _ -1
—18(a2+b%) 36(a2+b?)

Now, x-18(a2+b2) =-136(a2+b?)

=x= 121
—X—122

Y —1

And , -y12(a2+b?) =-136(a2+b? =
y12 ) ( ) 12(a2+b%) 36(a2+b%)

=y=13 -
=y=13 3

The solution of the given pair of equations are 12% and 13 %respectively.

Q25



22 2 >
ax—by =08 — X =0 a2x+p2ay=a+bdl + 52 =5+
X y X y
Soln:

The given systems of equations are

azx—b2y=01—2 - % =0 asz+b2ay=a+b% + % =a+b
Taking 1x;l =u

Taking 1y §=v

The pair of equations becomes:

a2u-b2v=0

aZbu+b2av-(a+b) =0

Here, a4= a2, by =-b? , ¢4=0

Here, a,= a%b , b, = b2a , c,=-(a+b)

By cross multiplication method

= ub?(a+b) = va?(a+b) = 1a2b2(a+b U = A = 1
(a+b) (a+b) (a+b) b*(atb) a2(at+b) a2b’(at+b)

Now, ub(a+b) = 1a2b2(a+b) 54— = ——1
b"(atb) a2b’(ath)

—y= 1
=X= 1a2a—2

And, va%(a+b) = 1a%b2(a+b) az(a\:rb) - a2b2(1a+b)

—=y= 1
=y= 1b2§

The solution of the given pair of equations are 1a2ai2 and 1b2 bizrespectively.

Q26

mx-my=m?+n?

x+y=2m
Soln:

mx-my=m2+n2 ....................................... ()]



Here, a;=m,bqy=-n, c1=-(m2+n2)
Here, a,=1,by =1, co=-(2m)

By cross multiplication method

— — — -y |
+N)2 = —y—m2+n2 = + X = —
x(m+n) y—m2+n?=1m+n (m+n)2 . o
Now, x(m+n)2=1m+n —= — = I

(m+n) mn
=X=m+n

-y 1
—_—MmM2+n2 = =

And, —y-m2+n2=1m+n E—cT —

=y=m-n

The solutions of the given pair of equations are m+n and m-n respectively.

Q27

axb—bya=a+b%X - ? =a+tb
ax-by=2ab

Soln:

The given pair of equations are:
- ax by _ .
axb—bya—a+bT— - =atb ... (i)

ax-by=2ab ... (ii)

Here, ay=a, b, = —b, co=-(2ab)

By cross multiplication method

— AN = yaf— TR X — -y — _1
xb(b—a) = -ya(-a+b)=1b-a b(b-a) aCatb) ba

—_ - —_ X = ;
Now, xb(b—a)=1b-a b2 —

=x=b

-y — 1

And , -ya(-a+b)=1b-a aah) ba




=y=_a

The solution of the given pair of equations are b and —a respectively.

Q28
ba X+ aby—(az+b2)=O£X + %y —(@*+b)=0
X+y-2ab=0
Soln:
baX+ aby—(a2+b2)=O£x + %y —@%+b)=0 ... i
X4Y-2ab=0. ..ot (ii)
Here, aj= ba2 , by = ab %, cy=-(a%+b?)
Here, a,= 1, by = -1, cy=-(2ab)
By cross multiplication method

e S |

—_— —_— X
= xb2-a?=-y-b?+a? = 1p2-a2ab = =
y b’—a2 —b*+a? b2 a2

2_2=1,2_.2 X =
NOW, xb?-a 1b2-a2ab 7 22

=x=ab

- -y — 1
And, -y—-b2+a2 = 1p2-a2ab Wi - )

:y:ab

The solutions of the given pair of equations are ab and ab respectively.



