Chapter 6. Simultaneous (Linear) Equations
(Including Problems)

Exercise 6(A)

Solution 1:
Sx+ 5y =9.01)
I+ 2y =4.02)

Putting this value of vin [(2)
9 — 8x

3x+2 =4

s [ d ]

15x+ 18- 16x =20
x=-2

From [1]‘;.-‘=[ 5 = =

9—8><I= 9-8(-2) 25

y=5

Solution 2:
2w -3y ="7..01)
Sx+y=2.02)

(2)=y=9-5x
Putting this value of yin [1)
2%-3(9-5x)=7

2u-27 +15x=7

17%x=34

n=2

From (2)

y=92-5(2)

y=-1



Solution 3:
2w+ Iy=08.[1)
2% =2+ 3v..[2)

(2) = 2%=2+3y
Putting this value of 2x in (1)
2+3y+3y=3
Gy=6
y=1
From (2) 2x =2+ 3 (1}
5

x:

7]
x=25

Solution 4:

The given pair of linear equations are
O2x + 0.1y =25, 000, (i

2{x -2)-1.6y =116......... (i)

Consider equation ()

0.2x + 0.1y = 25

=0.2x = 25- 0.1y
(25-0.1y)

e . L - i
= (i)

Substitute the value of x from equation (il ) in equation (i),
2fx -2)- 1.6y = 116
:‘*E[M—Ej—lﬁy=116
0.2
:~10{25—D.1y}|—4—1.6y =116
= 250-y - 4- 1.6y = 116
= 2.6y = —130
=y =50.....0v)

Substitute the value of v from equation (iv) in equation (iii).

L _(25-01y)
0.2
(25-0.1(50))
=X =—O.2
(25 - 5)
=X =
0.2
= x = 100

Lsolutionis v = 100 and v = 50,



Solution 5:

G =Ty + 7..[1)
Ty-x=8..02)

[2) =x=7 y-8

Putting this value of xin {1)
O6(7fy-8)=Fy+7

42y-48=Ty+7
35y =155
L A
L
From (2) x = ?[E] -3
7
x=3

Solution 6:
v=4x-7.[1)
16x- Sy =25..(2)
(1) =y=4x-7
Putting this value of vin (2)
16x-54x-7)=25
16x-20x+35=25

_5 _
Solutionis ¥ =5 andy =3

Solution 7:

2x+ Ty =39..(1)

3%+ 5y = 31..(2)

(1) = x=22= 7Y
2

Putting this value of x in [2)
3[@] +5y =31

117-21y + 10y = 62

-11y=-55

v=>5

39 — ?(5)
Z

From (1) x=

-
Il
I L N



Solution 8:

The given pair of linear equations are
15x + 01y =6.2..........000 0
G = Oy = 11,20 )

Consider equation (1)

1.5% + 0.1y = 6.2

=15 =62-0.1
(6.2-0.1y)

HH = (i)

Substitute the value of x from equation (iii) in equation (i),
v - 0.4y = 11.2
(6.2~ 0.1y)
3| ——|-0d =112
[ 1.5 L4
=2(6.2-0.1y)- 0.4y = 11.2
=124-02y -0.dy = 11.2
= -06y =-1.2
=y =200

Substitute the value of v from equation (iv) in equation (iii),
(6.2- 0.1y)
- 15
(6.2-0.1{2))
—
(6.2-0.2)
-

=X =

=X

=x =4

L Solytionisx =dandy = 2
Solution 5: 4

Given equations are
Ax-3N+3y-S)=0 (1)
Sx-1D+4dv-4=0 . .(2)
From (1], we get
2x-6+3y-15=10
=2x-21+35v =0

= 2x=21-3y

21- 3y

2

—= X =

From (27, we get
Sx-1)+4y-4)=0

= 5x-5+4dy—16=0
=5Sx+dy-21=0  ...(3)

Substituting = = 2l-3

% in (3), we get
5[@}4%21:0

:—1D5;15V+4~,x-21=0

= 105- 15y + 8y - 42=0
= Fy+63=0

=7y =63

=y=9

Substituting v = 9in x = Eeles
L 21-39) _21-27 -6
T e Tz 2
Sclutionisx=-Sand v =9

, we get

-3




Solution 10:

2><?+1+5~,f_3—3=12 (given)
F2x+ 1)+ 7(5y -3} 12
21 -

= 6x + 3+ 35y - 21 = 252
= 6x + 35y - 18 = 252

= Ex + 35y = 270

= 6x = 270 - 35y

— 270-35y
&
3><2+ 2 4\,.l'g+ 3 _13  (given)
ABx+ 2)- Ady+ 3) 13
18 -

= 27x+ 18-8y -6 = 234

= 27x - 8y + 12 = 234

= 27x -8y =222 ..[(1)
270-35y

Substituting x = — in (1), we get

7 [&635‘”] C gy =222
= 7290 - 945y - 48y = 1332
= _903y = 5353

=y==56

270- 35y

Substituting y =6 in x = , we get

27/0-35x6 2F0-210 60
= = =—=1[:|
5] & =

SSolutonisx=10andy =6

Exercise 6(B)

Solution 1:
13+ 2y =9x.(1)
Iy =T ()
Multiplying equation no. (1) by 3 and {2) by 2, we get,
I3+ 6y =27 [1)
By =14 ...[2)

59 =13
X =23
From (2]
3y =703

-

'5.': F



Solution 2:
Jx-y=23.(1)
Y

k4
4 =4
33

dw + 3y =48..(2)
Multiplying equation no. (1) by 3
Ox — 3y =69 .. (3)
gy 4 3y = 48
13x =117
¥ =9

From (1)
) -y=23
v=27-23
y = |

Solution 3:

The given pair of linear equations are

S
2 3
:>—£+5—=8................(!) [Cn simplifying]
3 2
Y o212
ox oy " . _
j?+§=12...............(44) [On simplifying]

Multiply equation (i by 5, we get:

Sy 25y
o O A
372
5% + é =12 [Equation (7]
+ + + [Adding]
26y
i
2
=13y = 52
=y =4

Substituting v = 4 in equation (i), we get
x 504 _

S W/
3772
L
—=_-X_a_10
3
=x =6

L Solutionisx =6 and y = 4



Solution 4:

1 1
E{x_2]=z{1—y:]=> dx 45y =13
268 + 3y = -4
Multiplying equation no. (1) by 3 and(2) by 5.
12w 4+ 1oy =329 {3}
130x 4+ 1oy = 20
- - +
—115x =59
__29
118
w1
- 2
From (1)
1
d—=|4+5v =13
[ 2]+ y
Sy =13+2
y =3
Solution 5:
v=2x-54
y=0
= 2x—y =65 s il
v=2 ()
2 =6

x=3y=0

2)



Solution 6:

The given pair of linear equations are

X-¥
=2(4-
Y 2 2(4-x)
=13 -y =4d8................ (1 [On simplifying]
2x 4y =3k - 4)
=x-yv =12 ... .............000 [O¢simplifying]

Multiply equation (iby 13, we get:
13x - 13y =156
13x -y = 48 [Equation {17]
- + - [Subtracting]
~12y = 103
=y =-9

Substituting vy = -9 in equation (i), we get
13x - {-9) - 48

= 13x =39

= x =3

S Sclutionisx =3 and v = -9,

Solution 7:

3-(x-5)=4+2
2x+vy)=4-3y
==-X-Y=-6

=x+y=~54.01)

2%+ 5y =4..(2)

Multiplying eqguation no. (1) by 2.
S 42y =12

x4 Sy =4

-3
4 4 3

From (1)



Solution 8:
2%-3y-3=0
=% 1

= Ayt =0
3+ ‘;f-l-g

= M-3Iy=3.01)
=y + 2y =-3..[2)

Multiplying equation no. (1) by 8.

16x — 24y = 24 {3}
4 4+ 2y = -3
21
20 =21 =
FY = ¥ =0
From (1)
22 -3y =3
20
21 -3
Gy =3-2- = T
4 10 Y 10

Solution 9:

13x+ 11y =70..(1)
11x+ 13y =74..(2)
Adding(1) and (2)
24w+ 24y =144
X+ =6..03)

subtracting (2) from (1)
2-2y=-4
X-y=-2..{4)
X+y=6..03)
2w =4 =% ¥ =2

From (3)
2+y=b6=y=4



Solution 10:

41x+ 53y = 135..(1)
S3x+ 41y =147..(2)
Adding (1} and (2)
Qdx + 94y =282
Xx+y=3..(3)

Subtracting (2) from (1)
—l2x4+ 12y =12

—%4+ w=—1 .4
X+ Y =3
2= 2 =t 4 =]

From (3)
Xx+1=3=x=2

Solution 11:
2x+y=23..[01)

dx-y=19..(2)

Adding equation (1} and (2) we get.
Zn+y=23
w-y=19

B = 42 = x =7

From (1)

A7) +y=23
y=23-14

==y=9

S X-3y=7-3{9)=-20

And S5y -2x=5(9)-2(7)=45-14=31



Solution 12:
10y="7x-4

-Fx+ 10y =-4..[1)
12x+ 18y = 1..(2)

Multiplying equation no. (1) by 12 and (2) by 7.
84w 4 120y = —48 {3}
B+ 126w = 7

-1

245y = —41 =>y=€

From (1)

-1
Tx+10|—=|= -4
" [6]

Solution 13:

i

The given pair of linear equatons are

j";7=25’:‘+3,»¢—5
=55x+By =128 ...............00) [0+ simplifying]
7-5x 3-dy
—— ¥ _5y-18
2 "Te
=18+ 3y =132 (i [On simplifying]

Multiply equation (I1by 3 and equation (i by 11, we get
165y + 18y = 384
165y + 374y = 1452
- - - [Subtracting]
- 3oy = - 1062
=y=3

Substituting v = 3 in equation (i), we get
55x +6{3) =128

= Sox = 110

=y =2

S solutionis x =2 and vy =3,



The given pair of linear equations are

X -y

dx =17 -

X g

=33x -y =136...............[0) [On simplifving]
2y+X=2+5jf3+2
=3+ =8 LU0 [On simplifying]

Multiply equation (Iby 11, we get:

Sox+ 11y =88
33x -y =136 [Equation (i)]
- + - [Subtracting]
12y = -48
=y =-4

Substituting v = —< in equation (i), we get:
33x - [-4) =136

=355 = 1352

=x=4

L Solutionis x =4 and y = -4,

Solution 14:
Let x =2 and v = 1 be a sclution of the equation
2K + 3Y =1
=2(2)+3(1)=m
= 4+3=m
=m=7

Ifxw=2andy =1is the solution of the equation
Zx + 3v =m then the value ofrmis 7.



Solution 15:

10% of x + 20% of v = 24

=01+ 0.2y =240, (i) [On simplyiying]
3x -y =200............00)

Multiply equation (i by 0.2, we get:
O6x -02y =4

Olx +0.2¢y =24 [Equaticn (i]]

+ + + [Adding]
075 =28

= x =40

Substituting x = 40 in equation (i), we get
0.1{40)+0.2y = 24

= 0.2y =20

=y = 100

LSolutionis x = 40 and y = 100,

Solution 16:
The value of expression mx - ny is 3when x =S andy =6,

Multiply equation (by & and equation (1 by 5, we get:

30m-36n = 18 [Equation (il]
30m - 25n =40 [Equaticn (i ]
- + - [Subtracting]
-1lin=-22
=n=_=2

Substituting n = 2 in equation (i), we get
Sm-6(2)=3

=om =15

=m=23

L Solutionism= S and =2,



Solution 17:

1= -51+ 10y -21+54=0 (given)
=11x-55+10y - 20+ 54=10

= 1lx+ 10y -21=0

=11+ 10y =21  ...(1)

F2x-11+93y - 11= 25 (given)

=14 -7+ 27y -9=25

= 1de+ 27y - 16=25

=14k +27y =41 ...(2)

Multiplying equation (1) by 27 and equation (2) by 10, we get
297% + 270y = 567 ....(3)

140% + 270y = 410 ....(4)

Subtracting equation (4) from equation (3], we get
157% = 157

=x=1

Substituting x = 1 in equation (1), we get

Ilxl+ 10y =21

= 10y = 10

=y=1

LSolution setisx=1and yv=1.

Solution 18:

?+><_2><—y=3v_5 (given)
5 4

= N7 + x)-S2x-y)=203v-5)

= 28+ dx - 10x + Sy = 60y - 100

= -6x-55y=-128 .. .(1)

5y—?+ e =3
2 &

=35y -7+ 4dx-3=618-5x)

=15y - 21+ 4w -3=108- 20

= 3dx+ 15y = 132 ...(2)

Multiplving equation (1) bv 34 and equation (2) by 6, we get

—204x - 1870y = 4352 ...(3)

= 18-5x (given)

204 + 90y = 792 (4
Adding equations (3) and (4), we get
-1780y = -3560

=y =2

Substituting v = 2 in equation (1), we get
-6x -55x2=-128

=-—tx-110=-128

= —ftx=-18

= w =3

o Soluionisx=3andy =2



Solution 19:

4 + x;"f =17  (given)

= 32w+ x -y =136
=33x-v=136 ....(1)

2y+x—5y—§2=2 (given)

=0V + O -Dy-—2=0

=3x+y =8 ...(2)

Adding equations (1) and (2], we get
SEx = 144

=x=4

Substituting x = 4 in equation (2), we get
Jxd+y =28

=12+y=8

=y = -4

- Soluion is x =4 and v=-4

Exercise 6(C)

Solution 1:

Given equations are dx + 3y = 17 and Sx -4y + 6=0

Comparing with ax+by+c, =0 and ax+ by +c, =0, we have
a=<%b =3c¢=-17 and a,=3,b,=-4c,=6

b,c, - b €8, — Ca
NDW,K=; and v=¥
ap, —ab, ayb, — ab,
:>x=3x6—(—4jx(—1?] o _-17x3-6x4
Ax(-4)1-3x3 dx(-4)1-3x3
:x_18—68 and _—-51-24
“T16-5 YT TiE-g
::::&<=ﬂar‘u::lﬁ,.f=ﬁ
-25 -25

= x==zandyv=73



Solution 2:

Given equations are 3x + 9y = 11 and 2x + 3y = 2

Comparing with ax+by+c, =0 and ax+ b,y +c, =0, we have
a=3b=4¢=-11 and a,=2 b,=3c,=-8

by —bac C 8, — C8
Mow, x = 22 =1 gnd = 172 =1
ab, —ab, ayb, — ab,
:szz4x(—8}—3x(—lﬂ aﬂdv==—11x2—(—8]x3
Jx3-2x4d Jx3-2x4d
L, _-32+33 . -22424
" To-8 T Tos

=x=1landy=2

Solution 3:

Given equations are 6x+ 7y - 11=0and Sx + 2y = 13
Comparing with ax+by+c, =0 and ax + byy + ¢, = 0, we have
a=6b=7¢c=-11 and a,=5b,=2c,=-13

b, -bx C,8, — Ca
NDW,X=; and 1’;=¥
anE - 5491 EI1b2 a 5491
oy IX(13)=2x(-11) o -11x5-(-13)x6
BErxl-5x7 BrxL-5x/7
x—_91+22 and _-55+78
~12-35 =535
:}><=ﬁ and y=§
-23 -23

=x=3andvy=-1

Solution 4:
Given equations are Sx + 4y + 14 =0 and 3x = - 10— 4y
Comparing with ax+by+c, =0 and ax+ boy + ¢, =0, we have
a=5b=4c=14 and a,=3 b,=4c, =10

byc — b 8, — G
Mow, x = 22 271 gnd = 172 271
apz_a;ﬂ apz—a;ﬁ
Ael10-dx1d 14x>Z-10x 5
= ¥ = and y =
Sxd-3xd Sxd-32x4d
L, %0-5 _, _ 42-50
~30-12 " YT 30-12
-16 -2

8
= x=-2andy=-1

= x=—andy=—
g Y



Solution 5:

Given eguations are x -y + 2= 0 and 7x + 9y = 130

Comparing with ax+by+c; =0 and ax+ by + o, =0, we have
a=1b=-1¢=2and a=7b,=91c,=-130

b, - b Cy8, — Ca
Mow, x = 12 21 gnd y= 22 =21
ab, — aby ayb, — ady
Ly Ix(130)-9x2 . 2x7-(~130)x 1
1x9-7x(-1) 1x9-7x(-1)
L _130-18 . 144130
T 947 [
:>x=£ar‘|d y=E
16 16

=x=7andy=29

Solution 6:
Given equations are dx -y =5and Sy - dx = 7
Comparing with ax+byw+c, =0 and ax+ by + c, =0, we have
g=4b=-1¢=-5anda=-4b,=5¢c,=-7

byc, —bac Cy3, — C,a
Nng ¥ = ~l= =i aﬂd W o= it S 8
ab, - ab, ab, — ab,
-1x(-71-5x(-5) (=S x(--(-71x 4
:>' . d =
A s A (-D) Y T T B (- D)
L, _ 7325 . 20428
“S0-4"Y T Zp4
= ¥ = = and v = e
16 16

=x=2andy=23

Solution 7:

Given equations are 4x -3y = 0 and 2x + 3y = 12

Comparing with ax+byy+c; =0 and ax + boy + ¢, = 0, we have
a=%4b=-3c=0anda=2b,=3c,=-18

by —bac Cy8, — Gl
Mow, x = 12 =11 gnd = 272 21
ab, —ab, ayb, — aby
::)x:—Bx(—lB]—BXD aﬂdy=l:l:<2—(—18]x4
A4x3-2x(-3) d4x3-2x(-3)
_54-0_ ., D+72
“12e6 YT 1316
:‘r~x=%ar‘|d y=£
12 12

=x=3andy=4



Solution 8:

Given eguations are 8x+ 5y =9 and Sx+ 2y = 4
Comparing with ax+byy+c, =0 and ax+boy + ¢, =0, we have

by, —bac Cy8, — Ca
NDW,K=; aﬂd Pr:M
ab, - ab, a,b, - ab,
o Sx(-4)1-2x(-9) ard = -9x3-(-41x 8
Sxl-3x5 Sxl-3x5
=5 TEOH LS gl SRR I2
16- 15 16-15
-2 5

= ¥=_——_agndy=2=2
1 y 1

= x=-2andy=5

Solution 9:
Given equations are 4x-3v-11=0and 6x+7v-5=0
Comparing with ax+byw+c, =0 and ax+ by +c, =0, we have
& =& B ==3, g =~11 amd 8=6; ;= 7ic;=~3

byc, -bagy Ty — S8
Mo, X ab, —ab, e a4bs - aby
:}x:—sz(—S]—?x[—il) aﬂdy=_11x6_(_5jx4
dx7 -6x(-3) A% 7 - 6Bx(-3)
=15+?? aﬂdy=_66+20
28+ 18 28+ 18
Qz —-45

= x="—andy=—
46 46
= x=zandy=-1



Solution 10:

Given eguations are dx+ 6y = 15 and 3x - 4y = 7

Comparing with ax+by+c, =0 and ax+b,y+c, =0, we have
a=%4b=6c=-15 and a,=3, b, =-4 ¢, =-7

by, —bac Cy8, — Ca
NDW,K=; aﬂd Pr:#
ab, - ab, b, — ab,
:}x=6x(—?}—(—4)x(—15] andy=—15x3—[—?}x4
Au(-41-3x6 Ax(-41- 3x6
L _-42-60 = -45+28
" Te-1E ' T TI6-18
oy - 2102 aﬂdy—ﬁ
34 34

::>><=3.ar'|dy=i
=

Exercise 6(D)

Solution 1:

9 4

E_F_B .”m
12 7

o4 =101 B
2 e

Multiplying equation no. (1) by 7 and (2) by 4.

S _B_ss .3

x Y
52 28
_+_
x Y

115 _ 460

= 404 [4}

From (1)

Qx[f]—il=8
1)y



Solution 2:
3 2 !
—+—=

x 'y 10 (i)

s8_7

E ¥

Multiphdng equation (i) by 3, we get
9 &

==

e 30 (iii)

Subtracting (i) from (iii), we get

A 19.5
Y

=10.5 ...

13 2
*V=Ta5 "3
From (i),

(
3,2x3 _

Solution 3:

Sx+ 3 =19 ...(i)
Y

3x—2=7 .0
Y

Multiplying equation (i) by 2, we get
6>{—§=14 -G
Y
Adding (i) and (iii), we get
11x =33
=¥ =3
Substituting x =3 in equation 91), we get

5(3) + % =19

»8-19-15
y

#?zgzz



Solution 4:

ax+2 =15 ()
Y

=227 ..

Y
Multiplying (i) by 4 and (ii) by &
15x4-%§-=5@ i)

1Sx—i—4=42 cen(1V)

Adding (iii) and (iv), we get

3dx =102

=K =73

Substituting x =3 in (i), we get
3]

4(3)+ —=15
Y

-5 1510
y

#vzgzz

MNow,y=ax —2
=2=a(3)-2
=2=3a—-2
=3a=4

sa=—=1—

3

Solution 5:

3 2
2-S=0 (1)
2 5
—+=-=19 e
45 €

Multiplying equation no. (1) by 5 and (2) by 2.




Solution 6:

0

20 ., 3 7
}{+1,-" K=y

8 . b 5 .o

X+y X4y
Multiplying equation no. (1 by & and (2) by 3.
160 24
+
¥ty RN
—45 24

+ =15 ..4
Ky K=y “)

=56 ..(3)

205
X4y
Xx+y =25 (5D
From {1}
20 3
— -t
5 W=y

= 41

=7

2¥ =6
¥ = 3
from (5)

3+y=5=2y=2



leta = 3x +4yandb = 3x — 2y

) 34 : 15 _
T 3x 44y 3x -2y
34 15
= —+—=5_....... i
a 5 (i)
25 850 _
3In— 2y 3x+4y
SO -
a b
Multiply equation (iijby 4, we get :
- E + —]'DD = 15
a b
34 15
—+—=5 Equati '
; 5 [Equation (i)]
+ + + [Adding]
115
—— =23
b
=p=5
=3x—2y=5.......... (iii)
sSubstituting b = 5 inequation (i), we get
34 15
— = 5
a 5
= 2a=34
=a=1/
=3x+ 4y = 17.......... (iv)
subtracting equation (ivifrorm equation (iii), we get::
Ix—2y =5
3x+ dy = 17
-y = — 12
=y =2

subStituting v = 2 inequation (iii), we get
3x—2(2)=5

=3 =9

= x =3

SSolutionisx = 3andy = 2.



Solution 7:

(i)

%4y = 2y .1
¥ —y = Exy (2
2 = Bxy
2= By
'l:',le
4
From (1)
1 1
=2z
ot x[4]
1 -1
2 4
-1
b <[
=
(i)
X+y= ?K'f ...[1]
2x-3=-xy..[2)
Multiplying equation no. [1) by 3.
x4 3y = 21xy ..{3)
2 — By = —xy (4
S = 20xy
_1
=3
From (1)
1 1
- =Fx|=
x4 x[4]
1_
5=

#

=
4
1
3



Solution 8:

2
Given equations are a_0 0 and £+ &b _ & + b2
LY = Y

Taking 2 u and i v, the above systemn of equations become
* Y

au-bv+0=0
abd+ abv-(a®+b%)=0
By cross-multiplication, we hawve

L - 1
bx[(a+b2)]-abx0 ax[(a2+b?)]-abix0 axah-ab?x(-b)
= L _ -\ B 1

b(a? +b2) -aa®+b?) &b +ab®
= L B ) _ 1
b(a® +b3)  && +b?)  abla? + b?)
2 2 2 2
Lo bEEab?y o dE4b?)
abla® +b®) abla® + b*)
1 1
:>u=5 and \."=B
:;~l=1 and —1=l
¥ A v b

=x=aand y=b

Solution 9:

Xy _ 3
Xy 2
:>><+y=il
ey >
L1148
ooy 3
Xy 3
2x-vy 10
2=y 1
= = — ==
oy 3
1 2 10
St === ...(2
ol e (2)
I_etl=uarm::ll=x.f
x Y
Then, equations(1) and (2) become
u+v=§ and—u+2v=—¥

=3u+3v=2dand -Zu+ev=-10
Adding, we have
Sy = -6

=W =-

=L

g W

TSR g o)

1
Y

Substituting v = -2 in (1), we have

0] I A U0 Y I Y



Solution 10:
Given eguations are 3+ = ——1ar‘|d 3+ L = -
. tEy T 3 YTy T e

Letl=l_1.5|r‘|n::ll=x.f

- i
Then, the system of equations become
§u+§u=—l and §u+lu=—l
2 3 3 4 2 g
:}‘S—lu+ 4y =_l el 3+ 2y =_l
& 3 4 g

= 27U+ 12v = -6 and 24U + 16w = -4
= 27U+ 12v+6=0and 2du+ 16w+ 4=0

L -y 1
12%x4-16x6 27 x4-24x6 27x16- 24x 12
L _ - _ 1
45-96 108- 144 432 - 288
U - i
48 -36 144
v v _ 1
48 36 144
-45 1 36 1
FU=pg-rgadv-ra-2
il . 1 4
== o= ghid = =2
% BEH v 4

= x=-3andy=4

Exercise 6(E)



Solution 1:

Let the two numbers be x and v
According to the question,

x_2

w3

3x-2yv=0..01)
¥—=2 3

Alsa, ==
v—58 2

2%-3y=-20..02)

Multiplying equation no. (1) by 2 and (2) by 3and substracting
B — dy =0

B — Dy = —G0
i +
Sy =5l
w =12
From (1), we get
3x-2(12)=0
24
W= —
3
=08

Thus, the numbers are 8 and 12.

Solution 2:
Let the smaller number be x
and the larger number bey.
According to the question,

x_4
w7
Fa-rdy=0..01)

and, 3y + 2x = 59..(2)
Multiplying equation no. (1) by 3 and (2) by 4.and adding them

21x - 12y =0 .{3)
8x+12y =236  ..[4)
29x =236
236
=)
29

From (1)

29

Hence, the number are @ and E
29 29



Solution 3:
Let x be the greater number and v be the smaller number,

When the greater of the two numbers increased by 1

divides the sum of the numbers, the result isg.

Fe g 3
I[X+ 1] 2
= 2x + 2y = 3{x + 1)
=X -2 ==3. 000000

When the difference of these number is divided by the smaller,

the result is E

Multiply equation (Nby 2, we get:

2v - dy = -6
2w -2y =0 [Equation (i1]]
-+ - [Subtracting]
-y = -6
=y=05

Substituting v = & in equation (i), we get
x-2(6)=-3
= x5 =49

9is the greater number and & is the smaller number,



Solution 4:

Let the common multiple between the numbers be x
So, the numbers are 4x and S
According to the question,

4x-30 1
Sx-30 2
= 8x - 60=5x-30
= Jw =30
= x =10
SO, 4 = H10) = 40 and 5x = 5100 = 50
Thus, the numbers are 40 and 50,

Solution 5:

Let the numerator and denominator a fraction be x and v respectively .
According to the question,

x+2_3
v—1 3
Jx-2y=-8..[1)
And,
%41 _1
v+2 3
Sx—y=—1 2
Mow subtracting,
S —y =—1 . {2)
3x— 2y =—8 (1)
= &aF +

y =7
From (1],
ax-2(7)=-8
Jx=-8+14
¥=2

Required fraction = %



Solution 6:

. E ; , & . i x
Let the numerator and denominator of a fraction be x and v respectively Then the fraction will be —

According to the question,

x+y=7.01)
Sy - dx = 8..(2)
Multiplying equation no. (1) by 4 and add with (2),
dx + Ay = 28 [:3:]
—dw 4+ 5y =8
Dy = 36
y =4
From (1)
x+4=7
K=

Required fraction = %

Solution 7:
Let the numerator of the fractionbe x and the denominator be v,

S0, the fractionia%.

According to the question,

X o xey+l=2x-y=1..0)

w

and x£y4=%:>2x+8= Dy = O — 2y = -8, (il
Solving equations(i)and (i), we get

W =9

Putting the value of wvin (i), we get
2x-(F9N=1=22x=14+49=x=5

So, the fractionis g



Solution 8:
Let the numerator of the fraction be ¥ and denominator of the fraction be y.

Then, the fraction = L

y
According to given condition, we have
=5 1
v —3 2
=2%x—10=y—-3
=2x—y=7 cenld)
And,
X+5=y
=x—y=—5 -y
Subtracting (ii) frorm (i), we get
=12

=y=x+5=12+5=17

12
hence, the fraction is —.
17

Solution 9:
Let the numerator of the fraction be x and denominator of the fraction be vy.

Then, the fraction = k]

According to given condition, we have
-5 1

y—3 ]

= 21— 10=y—-3

=2x—y=7 cacfil)

And,

X+5=y

=¥ —y=—5 ()
Subtracting (ii) from (i), we get
=12
=y=x+5=12+5=17

12
hence, the fraction is —.
17



Solution 10:

Let the digit at unit’s place be x and the digit at ten's place bey.
Required no. = 10y + x

If the digit's are reversed

Reversed no. = 10w + v

According to the question,

¥+y=7.01)

and,

10 +y -2 =2{10y + x).

Sx-19y=2..02)

Multiplying equation no. (1) by 19.

19% + 19y =133 ..{3)

Now adding equation(2) and (3)

19 + 19y =133 (3}
Sx— 19y =2 i if 2}

7% =135

x="5

From (1)

S+y=7

y=2

Required number is

10(2) + 5

= 25,

Solution 11:

Let the digit at unit’s place be ¥ and the digit at ten's place be v
Required no. = 10v + =

According to the question

y=3x = 3x-y=0..[01)

and, 10y +x+x=232

10y + 2% = 32..(2)

Multiplying equation no. (1) by 10

30x — 10y = 0 w3

Mow adding (3)and(2)

3¢ — 10y =0 [:3}

x4 10y =32 (2)
Sw = 32

x=1

From (1).we g2t
y=3(1)=3
Required nois
10(3)+1=31



Solution 12:

Let the digit a unit's place be x and the digit at ten's place be v.
Required no. = 10y + x.
According to the guestion,
yv-2u=72
—Ex +‘:|-" = 2...[1]
and,
(10x+v)-3(y+x)=5
Fw- 2y =5..(02)
Multiplving equation no. (1) by 2.
—4x + 2y = 4 wo (3]
Mow adding (2)and(3)
—dx 42y =4

fx—2y =5

Jx=9

Xe= 5

From (1) we get

A3 +y=2

=y=0

Required number is

10(8) + 3=83.

Solution 13:
Let x be the number at the ten's place
and v be the number at the unit's place.

S0, the numberis 10x + v,

Four times a certain two-digit number is seven times
the number obtained on interchanging its digits,

= 4{10x + v) = 7{10y + x)

= A0x + Ay =70y + Fx

= 35x — 00y =0

If the difference between the digits is 4, then
=x -V =0

Subtracting equation (i) from equation (i), we get:
¥ -y =4
x -2y =0 [Equation (i )]
-+ [Subtracting]
Vo=
Substituting v = 4 in equation (i), we get
x-2[{4) =0

= x =2

» The number is 10x + v = 10(8) + 4 = 84,



Solution 14:

Let the tens digit of the number be x and the units digit be .
So,the number is 10x +.

The number obtained by interchanging the digits will be 10y +x.
According to question, we have

10x+y+10y+x =121

=11lx+11ly=121

= 11(x+y)=121

=x+ty=11 venli)

And,

x—y=3 i)

Adding (i) and (ii), we get

2x=14

=x=7

=y=11-x=11-7=4

Hence, the number is 74.

Solution 15:
Let the tens digit of the number be x and the units digitbe v,
S0, the numberis 10x + v,
According to the question,
10x+y = x+v)=2x=7v...00)
and 10x +y = 1= —-vi+ 2ar 10x +v = 1Hv-x)1+2
= dx - 15y = -2, (iijor 24x - 13y = 2...(iii]
solving(iJand(ii), we get

v =2Zandx=7
Solving (i Jand(iii ), we get
2
S 71

Thizis notpossible, since vis adigit and cannotbe in fracti on form.
So the number is 72,

Exercise 6(F)



Solution 1:
Let present age of A =x years
And present age of B =v vears
According to the question,
Five years ago,
¥-5=4{y-5}
¥ -4y =-15..[1)
Five yvears later,
¥+5=2y+5)
Xx—2y =5 )
Mow subtracting (1)from(2)
X—2y =5 2]

y AR T, .1
-+ 4
Dy =20
w =10

From (1)

x-4(10)=-15

n=25h

Present ages of A and B are 25 years and 10 years respectively.

Solution 2:
Let &'s presentage be x years
and B's present age be v vears
According to the question

x=vy+20
x-y=20..01)
Five years ago,
x-5=3y-5)
x —3y = =10 wif2)
Subtracting {1)from(2),
¥ — 3y =—10 . [2)
¥x— y= 20 o 6
_ _|_ .
— & = =30
y=15
From (1)
x=15+20
»=235

Thus, present ages of A and B are 35 years and 15 vears.



Solution 3:
Let the present age of the mother be x yvears

and the present age of the daughter be v vear,
According to the question,
Kx-d=y-d=2x-d=dy-16 = x-dy=-12...0i)

andx+6=2%(y+6):}x+6=gy+15:>x—gy=9...(ii)

Solving (i Jand (i), we get

v =1dandx = 44

Hence, the present age of the mother is 44 years
and the present age of the daughteris 14 vears,

Solution 4:

Let the present age of the manbe x years

andlet the sum of the ages of his two children be v vears,
According to the question,

X = 2y...(1)

and =+ 20 =y + 40, . .(ii).. [Zince he has two children)
solving (i Jand(ii), we get

2+ 20 =y + 40 =y = 20

S0, M =2y = =40

Hence, the present age of the manis 40 vears,

Solution 5:

Let A's annual in come = Rs.x
and B's annual income = Rs.y
According to the gquestion,

*x_3

v 4

dw - 3y =0..[1)

_ X=5000_5
Ty 5000 7

7% - 5y = 10000...{2)
Multiplying eqguation no. (1) by ¥ and {2) by 4.and subtracting {4} from (3

28x — 21y =0 (}3
28x — 20y = 40000 ...(4)
— _|_ —

_y = — 40000
v = 40, 000

From (1)

Ay -3 (40000) =0

» = 30000

Thus, &s income in Rs, 30,000 and B's income is Rs. 40,000,



Solution 6:

Let the no. of pass candidates be x
and the no. of fail candidates be v.
According to the question,

s _ Y

W 1

¥ -dy=0.[1)
d—2 5

and =

wv—10 1

* -5y =-30..[2)
¥ — gy =0 (1)

% — By =—30 .. [2)
-+  +
y = 20

From (1)

-4{30)=0

=120

Total students appeared =x + v
=120+ 30

=150

Solution 7:

Let the numberof pencils with A=x
and the number of pencils with B = .
If A gives 10 pencils to B,

v+ 10 =20x-10)

2x-y=30.(1)
If B gives to pencils to A
y-10=x+ 10
¥ —y=—=20 . (2)
2% —y =30 oo 1)
. + —
—x =-=50
Se= 5l
From (1)
2(50)-y=30
y=70

Thus, A has 50 pencils and B has 70 pencils.



Solution 8:

Let the number of adults = x
and the number of children =y
According to the question,
¥+y=1250..(1)

and 75x + 25y = 51250

S 4y = 2450 {2:]
% 4y = 1250 L1
2w = 1200
w = G000
From (1)
G0 +vy=1250
y =650

Thus, number of adults = 400
and the number of children = 650,

Solution 9:

Let the cost price of article A = Rs. x
and the cost price of articles B =Rs. v
According to the question,

[x+ 5% of x) +{y+ 7% ofy) = 11467

5 Fi
:x:+—me + ymy]= 1167
21x 107y
ﬁ+_1DD = 1167

105x + 107y = 1147..[1)
ang 107 , 105y _

= 1165
100 100

107%+ 105y = 114500...(2)
Adding(1) and (2)

212+ 212y =233200
¥+v="1100..3)
subtracting (2)from (1)

2w+ 2y =200

—x 4y =100 [4:]
%4y =1100 [:3:]

oy = 1200

v =&00

from (3}

x+600=1100

=500

Thus, cost price of article A is Rs. 500.
and that of article B is Rs. 600,



Solution 10:

Let Pooja's 1 daywork = =

and Ritu’s 1 day work =

R Ll T

According the question,

11 7
vy s W

1 3
d— ==,
g x 2

| =

yzgx . (2)

Using the value of v from {2} in (1)

1 4 7
< T3 T 120
A
%3] 120
w = 40

3

From (2} v = Il[:4[:]) = 30

vy =30
Pooja will complete the work in 40 days and Ritu will complete the work in 30 days.

Exercise 6(G)

Solution 1:
Let Rohit has Rs. x
and Ajay has Rs.y
When Ajay gives Rs. 100 to Rohit
*+ 100 = 2y - 100)
x - 2y =-300..(1)
When Rohit gives Rs. 10 to Ajay
&lx-10)=y+ 10
&x-y=70..02)
Multiplying equation no. (2) By 2.
1w — 2y =140 (3}

¥ — M = =300
= +
11x =440
x =40

From (1)

40 - 2v =-300
= -2y =-340
==y =170

Thus, Eohit has Bs. 40
and Ajay has Rs. 170



Solution 2:

Let the digits in the tens place be x and the digit in the units place be v,
L MNumber =10 +y

MNumber on reversing the digits = 10y +

The difference between the digits= x - vory — x
Given :(10x +vi+{10v + %1 =99

=11 +11y =99

= w+y =900

¥o—y =3.....00)

ory —x=23....0iD

On solving equations (i) and (i), we get

2R =12 = ¥=6

SO,y =3

Cn solving equations (i) and (i), we get
2v=12=vy=06

SO, ¥ =3

Mumber =10x +y =10(6)+3 =63
orNumber =10x+y =10(3)+6 = 36
. Required number =63 0r 36,

Solution 3:

3let the digit at ten's place be x
And the digit at unit's place be y
Required number = 10x + v

When the digits are interchanged,
Reversed number = 10y + x
According to the question,

J(10x +y) = 410y + x)

&bHx =33y
2x-y=0.(1)
Also,
i B {2
=i e Py =10 [:1]
=23

From (1) 2(3)-y=0
v=25
Thus, Required number = 10{3) + 6 =36



Solution 4:
Let, the fare of ticket for station Abe Rs.x
and the fare of ticket for station B be Rs. v
According, to the question
2%+ 3y=77..01)
and3x+5y = 124...(2)
Multiplying equation no. (1) by 3 and (2] by 2.

G 4+ 9y =231 [:1)
B 4+ 10y = 248 {4)
-y =17
y=17
From (1) 2x+3(17) =77
2x=77-51
2x=26
x=13

Thus, fare for station A= Rs. 13
and, fare for station B =Rs. 17.

Solution 5:

Let x be the number at the ten's place
and v be the number at the unit's place,
So the number is 10x + .

The sum of digit of a two digit number is 11,
=x+y =11 .00

If the digit atten's place isincreased by 5

and the digit at unit place is decreased by 5,

the digits of the number are found to be reversed,
= 10[x + 5)+ v - 5) = 10y + x

=95 -9y = 45

Subtracting equation () from equaton (i), we get:

X—-y=-5
x+y =11 [Equation (i )]
- - - [Subtracting]
-2y =-16
=y =5

Substituting v = 8 in equaton (i), we get
¥ +8=11
= x5 =3

» The number is 10x + v = 10({3) + 8 = 38,



Solution 6:

Let the guantity of 0% acid solution be x litres and
The guantity of 97% acid solution be vy litres
According to the question,

w+y=21..(1)

and Q0% of x + 97% of v = 25% of 21

G0x+ 97y =1995..(2)

Multiplying equation no. (1) by 30, we get,

0 4 0y = 1890 i (3:1
Qx4 97y = 1995 (2}
== +
— g =—105
v =15

From (1)x+ 15 =21
x==5
Hence, 90% acid solution is & litres and 7% acid solution is 15 litres.

Solution 7:

Assume x kg of the first kind costing Rs. 250 per kg
and v kg of the second kind costing Rs, 350 per kg
sweets were bought,

Itis estimated that 40 kg of sweets were needed,
=x+y=40..............00)

The total budget for the sweets was Rs, 11,2800,
= 250x + 350y = 11,800, .00 oovrerr ()

Multiply equation (M by 250, we get:

250 + 250y = 10000

250x + 350y = 11, 200 [Equation (ii )]

- - - [Subtracting]
- 100y = =1800

=y =18

Substituting v = 18 in equation (i), we get
x+18=40
=X =2

22 kgs of the first kind costing Rs. 250 per kg
and 12 kgs of the second kind costing Rs, 350 per kg
sweets were bought,



Solution 8:
Weight of Mr. Ahuja =x kg
and weight of Mrs. Ahuja = v ka.
After the dieting,

x-5= W
x-y="5.01)
Fi
and, v — 4 =_x
=] 'l:,.l' 8
7x -8y =-32..(2)
Multiplving equation no. (1) by 7, we get
7x—7y =35 ..{3)
Now subtracting (2) from (3)
7w —Ty =735 ..{3)
Tx—8y=-32 ..[3
= = ==
W=7
From (1)

-&7=5=x=72
Thus, weight of Mr. Ahuja =72 ke.
and that of Mr. Anuja = 67 kg.

Solution 9:

Let x be the constant expense per month of the family.
and vy be the expense per month for a single member of the family.

For a family of 4 people,
the total monthly expense is Rs, 10,400,
= x +4y = 10,400 0 el ()

For a family of 7 people,
the total monthly expense is Rs. 15,800,
= & 4 AW = 15,8000 0 cove s 0D

Subtracting equation () from equation (i), we get;

¥ + 7y = 15800
X+ 4y = 10400 [Equation (i)]
- - - [Subfracting]
3y = 5400
= = 1800

Substituting v = 1800 in equation (i), we get
x +4{1800) = 10, 400
= x = 3200

- The constant expense is Rs, 3,200 per month and
the monthly expense of each member of & family is Rs, 1,800,



Solution 10:

Let the fixed chargebeRs x and the charge per kilometer be Rs, v,
The dharges for 10km = Rs, 10y

The charges for 15km =Rs 15y

According to the question,

x+ 10y = 315.....0i)

w4+ 15y = 4685, ..(ii)

Solving the equations, we get

-5y = -150= v = 30

and x =315- 10y = 315- 1030} = 15

S0, the ixed chargesisRs, 15 and the dharges per kilometer is Rs, 30,
Totravel 32kkm, apersonhas topay

Rs. 15 +Rs 30(32)=Rs.15+Rs.960 = Rs. 975

Solution 11:

Let the fixed charges be Rs, x and the charge for each extraday be Rs. v,
Aocording to the question,

Solving the equations, we get

2y =0 =y=2

andx=21-2v=21-23)= 15

Hence, the fixed chargesisRs, 15 and the charge for eadh extra dayis Rs. 3.



Solution 12:

Let the length of the rectangle be x units and the breadth of the rectanale be v units,
We know that, area of arectangle = length xbreadth = xy

According to the question,

Xy = =[x =5}y + 3)

= Xy=9=xy+ Ix=-5y=-15

= 3x-5Sy=06...0)

Xy + 67 =(x+3)y+2)

SRy + BT = XY+ XN+ Y+ 6

=5 2x + 3y = 61.....(ii)

Multiply (i) by 2 and(ii)by 3, we get

Ex - 10y = 12....(iii)

and6x + 9y = 183....(v)

Sclving (linNand (iv), we get

-19% ==171=2y =9

and x =17

Hence, the length of the rectangle is 17 units and the breadth of the rectangle is 9 units.

Solution 13:

Let the pipe with | arger diameter and smaller diameter be pipes A and B respectively.

Also, let pipe Awork at arate of x hours f unit and pipe Bwork at arate of y hours / unit.
According to the question,

x+y=%:12x+12y=1 ..... (i)

and4><+9~,f=%::>8x+18@;=1 ..... {ii}

Multply (i) by 2 and (il by 3, we get
24x+ 24y =2andz24x+54y = 3

Onsolving we get, 30y =1 = y = %
andx =

Hence, the pipe with larger diameter will take 20 hours to fill the swimming poal
and the pipe with smaller diameter will take 20 hours to fill the swimmingpool.



