Simultaneous (Linear)
Equati OI1S [Including Problems]

6.1 | INTRODUCTION :

An equation of the form ax + by + ¢ = 0 is called a linear equation in which a, b and ¢
are constants (real numbers) and x and y are variables each with degree 1 (one).
Consider the two linear equations: 3x + 4y = 6 and 8x + 5y = 3. These two equations

contain same two variables (x and y in this case). Together such equations are called
simultaneous (linear) equations.

Consider the simultaneous linear equations 2x —y = 1 and 3x + y = 14,
Ifx=3andy=5

2x—-y=1 = 2x3-5=1 = 1=1
Ix+y=14 = 3x3+5=14 =214=14

Since, x = 3 and y = 5 satisfy both the equations 2x — y = 1 and 3x + y = 14.

Therefore, x = 3 and y = § is the solution of simultaneous linear equations under
consideration.

6.2 | METHODS OF SOLVING SIMULTANEOUS EQUATIONS

To solve two simultaneous linear equations means, to find the values of variables used in
the given equations.

Out of the different algebraic methods for solving simultaneous equations, we shall be
discussing the following three methods only :

1. Method of elimination by substitution.
2. Method of elimination by equating coefficients.
3. Method of cross-multiplication.

6.3 | METHOD OF ELIMINATION BY SUBSTITUTION :

Steps: 1. From any of the given two equations, find the value of one variable in terms of the other.

2. Substitute the value of the variable, obtained in step (1), in the other equation and
solve it.

3. Substitute the value of the variable obtained in step (2), in the result of
step (1) and get the value of the remaining unknown variable.

@ Solve the following system of equations using the method of elimination by substitution.
x+y=7and 3x -2y = 11.

Step 1: x+y=7T=y=7-x

Step 2: Ix-2y=11 =23x-27-x =11
=3x-14+2x=11
= 5x=25and x=35

[77]




Step 3: y=T7T-x =2y=T7-5=2
o Solutionis : x =5and y =2 Ans.
Alternative method :

Instead of finding the value of y in terms of x; if we find the value of x in terms of y and
proceed as above; the result will remain the same, For this :

Step 1: x+y=17
Step 2: 3x-2y=11

=2 x=T7-y

= 37-y)-2y=11
= 21-3y-2y=11
= Sy=-10and y=2
b

Step 3: x=T7-y x=7-2=5

. Solutionis: x=5andy =2 Ans.

x+7  2x-y 4(x+7)-5(2x~-y)
s~ g =%-5 = 0 =3y-5
ie. 4x + 28 — 10x + 5y = 60y — 100
= —6x — 55y =-128
ie. 6x =128 - 55y and x = 128;553:
4%-3  Sy-1 - 4x-3+15y-21
om W S T S S o DR
6 2 6
ie. 4x + 15y — 24 =108 - 30x = 34x + 15y = 132
- 128-55
= 34 [138——5-51) + 15y =132 [ xz_—-—y]
6 6
= 34 x 128 - 34 x 55y + 90y =132 x 6
= 4352 — 1870y + 90y =792
_ 3560
= 1780y = 3560 ie y= 1780 = 2
128-55y = 128-55x2 18
x = = = —=3
6 6 6
Solutionis : x=3 and y=2 Ans.




| EXERCISE 6 (A)

Solve the following pairs of linear (simultaneous) equations using method of elimination by
substitution:

1 8x+5y=9 7. 2+ Ty =39
x+2y=4 3x + 5y = 31
2 2x—3y= : o
Sx+y=9 8. 1-5x + 0-1y = 62
3x - 04y = 112
3 2xr+3y=38
2=2+3 9. 2x-3)+3(y-5=0
% 0.2¢ + Oy = 25 A= B g A=
2x - 2) - 1.6y = 116
¥ ) ¥ 2x+1 S5y-3
5, 6x=7y+7 10. 7 + 3 =12
ty—wxd 3x+2 4y+3
6. y=dx-17 3 ~ g =M
16x — 5y = 25

6.4 | METHOD OF ELIMINATION BY EQUATING COEFFICIENTS

Steps : 1. Multiply one or both of the equations by a suitable number or numbers so that
either the coefficients of x or the coefficients of y in both the equations become
numerically equal.

2. Add both the equations, as obtained in step 1, or subtract one equation from the
other, so that the terms with equal numerical coefficients cancel mutually.

3. Solve the resulting equation to find the value of one of the unknowns.

. Substitute this value in any of the two given equations and find the value of the
other unknown.

ior byeqmﬁng'coefficief cients :

Solution :
3x-4y=10 .......(»0
Sx-3y=24 ........[(i) _
Step 1 : Multiply equation (i) by 5 and equation (ii) by 3.
The resulting equations are :

15x — 20y = 50
15 - 9y =72
Step 2 : -+ - [Subtracting]
-11y =-22
Step 3 : y=2




Step 4 : Substituting y =2, in eq. (i), we get :

[}
[

3x-4x2=10 =¥ X

18
3

Hence, x = 6 and y= 2 Ans.

Solution :

xX+y=33 s 1)
0-6
3x-2y =-1 = 06=-3x+2y
i.e. 3x -2y =-06 ...(i)
Eq ) x2 = 2x+2y = 66
5x = 6  (On adding)
= X = % =12
x+y=33 =2 12+y=33 ie y=21

~. Solution is : x=12 and y=21 Ans.

Solution :
In this example, the coefficient of x in the first equation is numerically equal to the

coefficient of y in the second equation and the coefficient of y in the first equation is
numerically equal to the coefficient of x in the second equation.

Such equations are solved by the method, given below:

65y =<y = 9T 0 e 6)
and, Bx-63=1 "  ssaieas (ii)
On adding (i) and (ii), we get :
98x — 98y = 98
= =y =L s (iii) [Dividing each term by 98]
On subtracting (ii) from (i), we get :
32x + 32y = 96
= XEPE S e @iv) [Dividing each term by 32]

Now, on solving equations (iii) and (iv), we get :
x=2andy=1 Ans.




For solving each pair of equations, in this exercise,
use the method of elimination by equating

coefficients :

1. 13 +2y=9
3y="Tx

2. 3x-y=23
L .
3 4"4
S5y x -

3. ~—2——-§-—8
Y 9% _
2 + 3 =12
1 1

4 36x-2)= ;1-y)
26x +3y+4=0

5. y=2x-6
y=0

6. 222 =24 -2

10.

41x + 53y = 135

EXERCISE 6 () |-

6
x+y=3x-4
3-(x-3)=y+2
2(x+y)=4-3y

2%-3y-3=0
1

e = =0

3 2

13x + 11y = 70
11x + 13y = 74

+4y +

53x + 41y = 147

1L If 2x + y = 23 and 4x — y = 19; find the

12,

13.

14.

15,

16.

17.

18.

19.

values of x — 3y and S5y — 2x.

If 10y = 7x — 4 and 12x + 18y = 1; find the
values of 4x + 6y and 8y — x.

Solve for x and y :

. y+7 _ 2y-x n
@) S e +3x-5
7-5x . 3-4y _

- T =5-18
(i) 4x=17 - xg”
S5y+2

2y+x=2+ 3

Find the value of m, if x =2, y=11is a
solution of the equation 2x + 3y = m.

10% of x + 20% of y = 24
3x-y=20
The value of expression mx—ny is 3 whenx=3

and y = 6. And its value is 8 when x = 6 and
y = 5. Find the values of m and n.

Solve: 11(x-5)+ 10(y-2)+54=0
72x-1)+9QBy-1)=25
Solve :
T+x 2x-y
RGN Tl
5y-7 4x-3
> +—6 =18 - 5x
Solve :
4x+%=17
Sy+2
2y +x— y3 =

5 | METHOD OF CROSS-MULTIPLICATION

When the given simultaneous equations are expressed as :

ax+by+c =0
and, ax+b,y+c,=0

¢, —b,c
Then, bicy —byey

£ ab; —azby L i

C1a; —Cay




Steps : .
1. Express the two given simultaneous equations as :
ax+by+c =0
and, ax+by+c,=0
2. Write the coefficients of x and y and also the constant terms as :
b, () a, b,
b, 3 a3 b,

3. Mark arrows as shown below :
blx cl>< a I><-_:b :
b, c, a, b,
(i) The two numbers connected by an arrow are to be multiplied together.

(i) Numbers with downward arrow are multiplied first and from this product, the
product of numbers with upward arrow is subtracted.

Thus, for b, (o
><; , we get : bic, — byc,
b, €3
for c1>< a,
Cy a, , we get : c,a, — c,a, and
for al><‘ b,
a, b, ,» we get : ab, — ab,
x I
Now, s ——-y— =
b, c; (o a, al><: b,
b, c, cy a, a, b2
; sph . S - 4
s bic, —byc, B Ga, —Ca; i ab, —ayb,
= B e d Bl
7 ab, —ayby e y ab, —ayb,

Solution :
Comparing a;x+ by +c, = 0 with 4x -7y + 28 =0

and, ay + by +c, = 0 with 7x - 5y - 9 = 0, we get :

e vun B BB =




b, ¢ a, -7 28 4 =7
% %o B X H 1 -4
X ¥ 1
= = =
b, (i [ a, a, b,
b, €2 czx ) “2><,‘ b,
X y 1
= ] ]
' =/ ><28 28 | 7 4 4 5 s
57 Mg g ey M
X y 1
= _I%9-78%.5 . = BXT-(9)x4 T  4x(5)-Tx-T
i K o o 1
63+140 = 196 +36 B —20+49
% . & 1
= 203 " 232 d 29
203 232
= X and y=*59—£.e.x=7’andy=8 Ans.

Solution :
Comparing ax+by+c; = 0with2x+3y-17=0
and, a,x + by + ¢, = 0 with 3x - 2y — 6 = 0, we get :
Since, b, ¢, a, b, 3 -17 2 3
x y 1
=> - =
3 -17 -17 2 2.3
-2 ><: -6 -6 ><3 3 '><“—2
X y 1
A T —51-(-12) ~4.9
A - " s LN
= -52 = ~39 ® <1
=5 2o d = 4 and 3 Ans
=T and y = 3 e x= and y = A




Solution :

2 +3y=6 = x+3y-6=0=ax+by+c =0

and, 6x-5y=4 = 6x-5y-4=0=ax+by+c,=0
b, ¢ a b 9 «6 2 3
o i
by ¢ a4 b = & 8 3
X y 1
3 57 -6 6. .2 2 .3
5 Vg —4><6 6><:-5
S y _
= 12)-B30) T (36)-(-8) ~  (-10)-(@8)
: x y 1
= ey T 3648 T T T
= —42 ¥ —28 = _28

Solution :
Given equations are : 3x+ y - 13=0and x -3y +9 =0
Comparing ax+by+c =0with3x+y-13=0

and, -a2x+bzy+c2=Owithx-3y+9=0,weget:
by ¢ a b i =48 & 4
b, Cy a, b, -3 9 1 -3
x y | Jig
1 sr-13 18, il N 3 1
—3><‘ 9 9 ><1 1><:—3
X y 1
= 9-69 = #»3y-Cn = -0
1
% s Yy » s
i ~30 3 ~40 = ~10
= x=3 and y=4 Ans.




Solve, using cross-multiplication :

1. 4x + 3y=17 2. 3x+4y=11 3. 6x+7y-11=0
3x—-4y+6=0 2x+3y =8 5x+2y =13
4. S5x+4y+14=0 5. x-y+2=0 6. 4x-y =5
3x=-10-4y 7x+9y = 130 Sy—-4x =17
7. 4x—-3y=0 8 8x+5 =9 9. 4x-3y-11=0
2x+3y=18 3x+2y =4 6x+7y-5=0

10. 4x + 6y=15 .

3x—-4y=17

EQUATIONS REDUCIBLE TO LINEAR EQUATIONS

Tk

Multiplying equation (I) by 2 and equation (II) by 7, we get :

4 16 _
7'!' y =4
14 .3 _ 154
X y
- - - [Subtracting]
i [
o 150
s 150y = ~15 0ry=%
Substituting y = -;— in eq. (I), we get :
T ., 8%2 _ & . = et L
-:x-'+*'—1‘-——2 = x—2—16——-14 =3')'.'---_14——2
1 1
x——Eandy-E Ans.
Alternative method : Let % = g and % =b
7 8 ;
— + — = 2becomes : Ta+8 =2 (i)
x y
2) 13 -
And, ;+7=22becomes:2a+13b=22 ............. (ii)




Multiplying equation (i) by 2 and équation (ii) by 7; we-get :
l4a + 16b = 4
14a + 916 = 154

~75h = 150 = =11—,fs"'=
Now, 2a+13b =22 = 2a+13x2 =22
= 2a = -4anda=-2
a=-2 = 1 = -2 and x=—l
x 2
b=2 L 29 mdyel
= i y PR ETy
. Solution is : x =- —;— and y =% Ans.

Since,” TS+, =0 L. (i)
; 40 55 : -
and, -y + 'x_+y s e (ii)

Multiplying equation (i) by 4 and equation (ii) by 3; we get :

120 176
-y ¥ x+y T
120 165
x—y Y xry = 39
11
%y = 1 = x+y=1 e (iii)
. 30 44 30 44
NOW., X~y + x+y = 10 = o +Ti- =10
30
= 3oy =10-4=6
= 6(x-y)=30andx-y=5 ... @iv)

On solving equations (iii) and (iv), we get : x = 8 and y=3
< Solutionis : x =8 and y = 3 : Ans,
Alternative method :
Letx-y=a and x+y=5b
30 44 30 ’
i e y x+ty - ; =1 @

40 55 40 55
X~y x+y a b

+
i
d
=
4

|
+

|
!
e
o

-+
Il
[
W
U
|
+
|
Il
[
w
g
S’

and,




Multiplying equation (i) by 4 and equation (ii) by 3; we get :

120 176 _ 0
a b
120 | 165 _ 9
a b
1%
"'5‘ =: 1 =
44
Ny -psB 8 ipn =
a b a 11
=
On solving equations (iii) and (iv), we get :
x=8andy =3
Third method :
1
Let -y = 8 and
30
4 x—y+x+y=10 =
55
ands x__y_+ x_'_y = 13 =
On solving equations (i) and (ii); we get :
1
£ a= g and
Fy. AT 8
a= 3 = =y -8
1 1. 1
b w3 =L gy - 11

On solving equations (iii) and (iv), we get :

x=8andy =3

g 4
1. Tl =3
7
E+"‘=lf)l
X y
3 2
X = @0
x y
7
L Y
x y

b=11 ie x4+ y=11 1))
30

a
a

I
W
®
=
|
o
]
tn

xX+y

30a + 44b

1
—
<
ey
—

]
[
LS

40a + 55b

Ans.

w|s oo

-

|

6
4, Solve : 4x + ; =15 and 3x -

Hence, find ‘@’ if y = ax - 2.




§ Bt = Bl A & il el
.ove.x—y-anx+y-. 'an'd,x"—y=~6'~1y~“ i_}__=6
Hence, find ‘a’ if y = ax + 3. TR xy Xy Xy
: 1 .
6. Solve : ; = T -1— =6 11
20 3 A
6] —— + r—t 7 Now solve equations I and II.
8 15
- =35 8. Solve :
xX—=Y X‘l‘y b
L. 34 15 |
() Fyrgqy * 3x-2y =3 x Y
25 850 _ o E’i’i+—b-a+b2_
3x-2y T 3x+4y T~ 7 x ¥
7. Solve : 2xy 3
i x+y =2y 9. Solve : - =2
e R X )
(i) x+y = Txy Dt~y — 107
R By -y x+y# O0Oand 2x -y #0
{:) Dwidmgbodltheﬁdesofeachequatmn 3 5 ;
b‘Y 4 Weget A AT 10. Solve: ——+ 3 =-3
9 e 5 11
i 4x " 2y T8
Sy e |
6.7 | PROBLEMS BASED ON SIMULTANEOUS EQUATIONS
A. Based on numbers
@ “The sum of two numbers is 12 and their difference i
Solution :
Let the numbers be x and y.
Sx+y=12andx-y=2
On solving, we get : x =7 andy = §
. Required numbers are 7 and § Ans.

'Iherefo:e, to solve a problem based on smultanemis equations, adopt the following steps:
Steps ‘1. Assume the two vanahles (lmknowns) as x and ¥.
2. According to the gwen statement, sei up two equations in terms of x and y.
3. Solve the equanons

B Based on fractions

3'.

dcnormnator is mcreased by 5 its value becomes % What is the fraction ?

@ If the mlmerator of a fractlon is dccreased by 1 its value becomes =+ - but if the




Solution :

Let the fraction be %

x—1 2 X 1
El el ke
=» 3x-3=2y and 2x= y+93
= 3x-2y=3 and 2x-y=35
On solving, we get : x =7 and y = 9.
.. Required fraction = % Ans.

C. Based on two-digit numbers

@ The sum of the digits of a two-digit number is 7. If the digits are reversed, the new
number increased by 3, equals 4 times the original number. Find the original number.

Solution :
Let x be the digit at ten’s place and y be the digit at unit place.
. The number = 10 x + y and the sum of its digits = x + y.
On reversing the digits, the number becomes 10 y + x.
According to the given statement :

x+y=717 wene/ (1)
and, 10y +x+3=4(10x+y) R (1))
On solving, we get : x=1and y =6
. Required number = 10x + y=10x 1 + 6 = 16 Ans.

@ The ratio between a two digit number and the number obtained on reversing its digits
is 4 : 7. If the difference between the digits of the number is 3, find the number.

Solution :

Let the required number of two digits be 10x + y

. The number obtained on reversing its digits

=10y + x
: 10x+y 4 .
Given : 10y+x =7 L& 70x + 7y = 40y + 4x
=» 70x —4x =40y — 7y ie. 66x = 33y
= 2x-y=0 o |

Given, difference between the digits = 3

ie. x-y=3 or y—-x=3

For a two digit number 10x + y, if on reversing the digits the number increases, the unit digit
is bigger than the tens digit and so the difference between the digits must be taken as y — x.
For example : On reversing the digits of number 27.

We get 72, which is bigger than the original number 27.

Clearly, the unit digit of the original number is greater than its tens digit.
Similarly, for 10x + y, if on reversing the digits the number decreases, the tens digit is
bigger and so the difference between the digits must be taken as x — y.




For example : On reversing the digits of number 62.
We get 26, which is smaller than the original number 62.
Clearly, the tens digit of the original number is greater than its unit digit. -

In this example, the ratio between the required number and the number obtained on

reversing its digits = 4 : 7.

On reversing the digits, the number increases

andsoy—-x=3 - | {
On solving I and II, we get :
x=3andy=6
Required number = 10x + y
=10x3+6=236 Ans.
EXERCISE 6 (E)

1. 'i'he ratio of two numbers is % . If 2 is subtracted

from the first and 8 from the second, the ratio
becomes the reciprocal of the original ratio. Find
the numbers.

2. Two numbers are in the ratio 4 : 7. If thrice the
larger be added to twice the smaller, the sum is
59. Find the numbers.

3. When the greater of the two numbers increased
by 1 divides the sum of the numbers, the

result is % When the difference of these

numbers is divided by the smaller, the result is % ]
Find the numbers.

4, Two numbers are in the ratio 4 : 5. If 30 is
subtracted from each of the numbers, the ratio
becomes 1 : 2. Find the numbers.

5. If the numerator of a fraction is increased by 2
and denominator is decreased by 1, it

becomes%— . If the numerator is increased by 1
and denominator is increased by 2, it becomes % ;
Find the fraction.

6. The sum of the numerator and the denominator
of a fraction is equal to 7. Four times the
numerator is 8 less than 5 times the denominator.

- Find the fraction.

7. If the numerator of a fraction is multiplied by
2 and its denominator is increased by 1, it
becomes 1. However, if the numerator is
increased by 4 and denominator is multiplied by

2, the fraction becomes % Find the fraction.

8. A fraction becomes % if 5 is subtracted from its

numerator and 3 is subtracted from its
denominator. If the denominator of this fraction
is 5 more than its numerator, find the fraction.

9. The sum of the digits of a two digit number is 5.
If the digits are reversed, the number is reduced
by 27. Find the number.

10. The sum of the digits of a two digit number is 7.
If the digits are reversed, the new number
decreased by 2, equals twice the original number.
Find the number.

11. The ten’s digit of a two digit number is three times
the unit digit. The sum of the number and the unit
digit is 32. Find the number.

12. A two-digit number is such that the ten’s digit
exceeds twice the unit’s digit by 2 and the number
obtained by inter-changing the digits is 5 more
than three times the sum of the digits. Find the two
digit number.

13. Four times a certain two digit number is seven
times the number obtained on interchanging its
digits. If the difference between the digits is 4;
find the number.

14. The sum of a two digit number and the number
obtained by interchanging the digits of the
number is 121. If the digits of the number differ
by 3, find the number.

15. A two digit number is obtained by multiplying the
sum of the digits by 8. Also, it is obtained by
multiplying the difference of the digits by 14 and
adding 2. Find the number.




D. Based on ages

@ The present ages of A and B are in the ratio 9 : 4. Seven years hence, the ratio of
their ages will be 5 : 3. Find their present ages.

Solution :
Let the present age of A = x years and that of B = y years
£ 9 ” :
d-d =4 -9y=0 weeene (1)
7 years hence : A’s age will be (x + 7) years and B’s age will be (y + 7) years.
x+7 5
e 8 S 3x+21=5y+35

= = (ii)
On solving, we get : x =18 and y = 8
.. A’s present age = 18 years and B’s present age = 8 years Ans.
E. Based on C.P. and S.P.
@ A famer sold a calf and a cow for 7,600, thereby making a profit of 25% on the
calf and 10% on the cow. By sellmg them for ¥ 7,675, he would have reallsed a
profit of 10% on the calf and 25% on the cow. Find the cost price of each.

"

Solution : _
Let the C.P. of the calf = ¥ x and the C.P. of the cow =X y
I :
n first case 25y 5
o = + — e
SPofthecalf = Tx+25% of T x =% | X 100 ?4
L)
SP. ofthecow =Xy + 10% of Ty=% | ¥ 100 =T o
5x 11y
T + = 7600 =25%%+2y=152000 (i)
In second case : 1
X
SPofthecalf =T x+ 10% of T x =% T
Sy
SP.ofthecow =Ty +25% of Ty =X -y
11x Sy
E + T = 7,675 = 22x + 25y = 1,53,500 soavesin D)

On solving equations (i) and (ii), we get :
= 3,000 and y= 3,500
CP.ofacalf = T3,000 and C.P. of the cow = T 3,500 Ans.

F. Based on time and work

@ AandBtogeﬂwrcandoap:mofwnrkmlSdays IfoncdaysworkofAbel—;— i
' onedaysworkofBﬁndhowxnanydayswﬂleachtaketofimshtheworkalonc?

Solution :

Let A alone will do the work in x days and B alone will do the same work in y days.




+ =
X y 15

On solving equations (i) and (ii), we get :
y =375

x =25 and

1
X

A alone will do the work in 25 days and

B alone will do the same work in 37-5 days.

EXERCISE 6 (F)

. Five years ago, A’s age was four times the age of
B. Five years hence, A’s age will be twice the age
of B. Find their present ages.

2. A is 20 years older than B. 5 years ago, A was
3 times as old as B. Find their present ages.

3. Four years ago, a mother was four times as old
as her daughter. Six years later, the mother will
be two and a half times as old as her daughter at
that time. Find the present ages of mother and her
daughter.

4. The age of a man is twice the sum of the ages of
his two children. After 20 years, his age will be
equal to the sum of the ages of his children at that
time. Find the present age of the man.

™ ) 1 1 ot
==—xX—"=—-—=7—=0 T
2 y x 2y @)
Ans.

been 5 : 1. Find the number of students who

appeared for the examination.

Suppose x candidates passed and y failed;

% 4
therefore, y S e L
In the second case; no. of students

appeared = x + y — 30 and no. of those who

passed = x - 20;
*. No of failed = x + y — 30 — (x — 20)

=y-10
: x =20 5
Given; BT e T o I

If at present :

Man’s age = x years and sum of the ages of two

children = y years

Then x =2y

In 20 years :

Age of each child increases by 20 years

= in 20 years, ages of both the children will
increase by (20 + 20) years.

S x+20=y+20+20

5. The annual incomes of A and B are in the ratio
3 : 4 and their annual expenditures are in the ratio
5 : 7. If each saves ¥ 5,000; find their annual
incomes.

6. In an examination, the ratio of passes to failures
was 4 : 1. Had 30 less appeared and 20 less
passed, the ratio of passes to failures would have

10.

. A and B both have some pencils. If A gives 10

pencils to B, then B will have twice as many as
A. And if B gives 10 pencils to A, then they will
have the same number of pencils. How many
pencils does each have?

. 1250 persons went to see a circus-show.

Each adult paid ¥ 75 and each child paid ¥ 25 for
the admission ticket. Find the number of adults
and number of children, if the total collection
from them amounts to T 61,250.

. Two articles A and B are sold for¥ 1,167 making

5% profit on A and 7% profit on B. If the two
articles are sold for ¥ 1,165, a profit of 7% is
made on A and a profit of 5% is made on B. Find
the cost price of each article.

Pooja and Ritu can do a piece of work in 1?%

days. If one day work of Pooja be three fourth
of one day work of Ritu; find in how many days
each will do the work alone.

G. Miscellaneous Problems

@ A and B each have certain number of oranges. A says to B, “if you give me 10 of your
oranges, I will have twice the number of oranges left with you.” B replies, “if you give
me 10 of your oranges, I will have the same number of oranges as left with you.” Find
the number of oranges with A and B separately.




Solution :

Let A has x number of oranges and B has y number of oranges.
In 1st case (if B gives 10 oranges to A) :

x+ 10 =2y - 10) =5 x—-2y=-30 (D
In 2nd case (if A gives 10 oranges to B) :
y+10=x-10 = x-y=20 ...(I)

On solving equations (I) and (II), we get :
x=70 and y =50
*. A has 70 oranges and B has 50 oranges Ans.

@_'.?_The sum of a two anﬂ I:he b obtained on reversing the digits is 165.

Soiutian :
Let the digit at tens place be x and the digit at unit place be y.
Number = 10x + y
Number on reversing the digits = 10y + x
And, the difference between the digits =x —yory —x

Given : (10x + y) + (10y + x) = 165
= x+y=15 (D)
And, x—-y=3 ...(ID)
or y—x=3 ...(IID)
On solving equations (I) and (II), we get :

x=9%9andy=6

Number = 10x + y =10 x 9 + 6 = 96
On solvmg equations (I) and (III), we get :

x=6andy=9
Number = 10x + y = 10 x 6 + 9 = 69
Required number = 96 or 69 Ans.

rs in 3-tier and 3 members in 2-tier is ¥ 2, 050
- 8 members in 3-tier and 5 members in 2-tier is
id by a couple travelling through 2-t:er et

Solution :
Let fare for one person in 3-tier be ¥ x
and, fare for one person in 2-tier be T y
. In 1st case : 5x + 3y = 2,050 F— |
And, in 2nd case : 8x + 5y = 3,350 ... 1II
On solving equations I and II, we get : x = 200 and y = 350

.. Fare to be paid by a couple travelling
through 2-tier = 2 x¥Ty=2x3¥350 =% 700 Ans.




EXERCISE 6 (G)

. Rohit says to Ajay, “Give me a hundred, I
shall then become twice as rich as you.” Ajay
replies, “if you give me ten, I shall be six
times as rich as you.” How much does each
have originally ?

. The sum of a two digit number and the
number obtained by reversing the order of the
digits is 99. Find the number, if the digits
differ by 3.

. Seven times a two digit number is equal to
four times the number obtained by reversing
the digits. If the difference between the digits
is 3, find the number.

. From Delhi station, if we buy 2 tickets for
station A and 3 tickets for station B, the total
cost is ¥ 77. But if we buy 3 tickets for
station A and 5 tickets for station B, the total
cost is T 124. What are the fares from Delhi
to station A and to station B ?

. The sum of digits of a two digit number is
11. If the digit at ten’s place is increased by
5 and the digit at unit’s place is decreased by
5, the digits of the number are found to be
reversed. Find the original number.

. 90% acid solution (90% pure acid and 10%
water) and 97% acid solution are mixed to
obtain 21 litres of 95% acid solution. How
many litres of each solution are mixed.

Let x litres of 90% and y litres of 97%
be mixed; then x +y = 21
and 90% of x + 97% of y = 95% of 21.

. Class XI students of a school wanted to give a
farewell party to the outgoing students of class
XII. They decided to purchase two kinds of
sweets, one costing ¥ 250 per kg and the other
costing ¥ 350 per kg. They estimated that 40 kg
of sweets were needed. If the total budget for the
sweets was ¥ 11,800; find how much sweets of
each kind were bought ?

. Mr. and Mrs. Ahuja weigh x kg and y kg
respectively. They both take a dieting course, at
the end of which Mr. Ahuja loses 5 kg and weighs
as much as his wife weighed before the course.

'Mrs. Ahuja loses 4 kg and weighs % th of what

her husband weighed before the course. Form
two equations in x and y to find their weights
before taking the dieting course.

9.

A part of monthly expenses of a family is
constant and the remaining vary with the
number of members in the family. For a
family of 4 persons, the total monthly expenses
are ¥ 10,400; whereas for a family of 7 persons,
the total monthly expenses are ¥ 15,800. Find
the constant expenses per month and the
monthly expenses on each member of a family.

Let the constant monthly expenses be ¥ x and
for each member of the family the monthly
expenses be X y.

. x+4y=10400 and x + 7y = 15,800.

10.

11.

12.

The taxi charges in a city consist of a fixed charge
together with the charge for the distance covered.
For a distance of 10 km, the charge paid is
T 315 and for a journey of 15 km, the charge paid
is T 465.. What are the fixed charges and the
charge per kilometer ? How much does a person
have to pay for travelling a distance-of 32 km ?

A lending library has a fixed charge for the
first three days and an additional charge for
each day thereafter. Geeta paid ¥ 27 for a
book kept for seven days, while Mohit paid
T 21 for the book he kept for five days. Find
the fixed charges and the charge for each
extra day.

The area of a rectangle gets reduced by
9 square units, if its length is reduced by
5 units and breadth is increased by 3 units.
However, if the length of this rectangle
increases by 3 units and the breadth by
2 units, the area increases by 67 square units.
Find the dimensions of the rectangle.

Let the length of the rectangle = x units and
its breadth = y units
According to first condition :

x-5 @+3)=xy-9and
According to second condition :

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

13.

It takes 12 hours to fill a swimming .pool
using two pipes. If the pipe of larger diameter
is used for 4 hours and the pipe of smaller
diameter is used for 9 hours, only half of the
pool is filled. How long would each pipe take
to fill the swimming pool ?
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