UNIT-7 SIMULTANEOUS
EQUATIONS

o Sy S

® Linear equations having two variables. (Simultaneous
equations and their solution)

® Solution of word problems having two variables by
| simultaneous equations.

7.1 Introduction

We have learned to make linear equation of one variable, to solve and its verification
in the previous class. In this class, we will study the solving methods of pair of linear equations
having two variables as aX +b,y+c;=0and aX +byy +¢,=0.

Here, in the equations a;X +b;y+c;=0and a,x +b,y+ ¢, =0. x and y are two
variables and a,, a,, b, b,, ¢}, c, are constant quantities. Such type of equations are called
simultaneous equations. The meaning of simultaneous is to be together. Here we will see the
values of x and y out of the values of y corresponding to the values of x in the first equation
which satisfy the second equation, they will be the solution of simultaneous equations.

7.2 Solution of Simultaneous equations :

First we concentrate on the following three examples—

1. Think over the situation of linear equations of two variables 2x + y=35and 3x
-y =10.
To find the solution of these tabulate the different values of y corresponding to
different values of x for both equations.

(i) Table of values of y corresponding to x in the equation 2x + y=5

x ) 1] 2| 3] 4] ol 1| .
y | 3] 1| 1| 3] 5| 7 [ oSN

(ii) Table of values of y corresponding to x in the equation 3x

b
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X 1 2 3 4 0 -1 2| 3] -4

y =71 4| -l 2 | 10| -13| <16 | <19 | 22

Itis clear to sce the both tables that only x =3 and y = ~1 are common in both.
Therefore x = 3 and y = -1 satisfy the equations 2x +y =3 and 3x -y =
10. So x =3 and y = -1 become the solution of these equations.

Now, we think over the solution of the pair of equations x + 3y =5 and 2x +
6y = 10. Here we see that both equations are not different from each other.
Second equation is obtained by multiplying 2 in the both sides of the first equation.

Therefore, these both equations are not independent equations. These equations
show only one equation, so infinite values of x and y will satisfy. Here mind it
to find the unique solution of equations of two variables need two independent
equations.

In the last, we think over a pair of equations x + 3y =5 and 2x + 6y =7. Here
we see that any value of x and y which satisfies the equation x + 3y =35, which
will never satisfies the equation 2x + 6y = 7. Because if for any value of x and
y be x + 3y =5, then 2x + 6y =2 ( x + 3y ) = 10 will be which never can
be 7. So, there will not be any value of x and y to satisfy the both equations.
In these examples we see that the unique solution of equations obtains only in first
situation. So from a pair of linear equations only in the first situation, simultaneous
equations are formed. Further if we pay attention, then we find that in first
condition : m

be< B bt G ol |
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7.3 Methods of solving the simultaneous equations

We saw at the time of solving simultancous equations to make table that the method of
solving the simultancous equations to make table is not appropriate method, Therefore, often
the following two methods are used to solve the simultaneous equations :

(1) Substitution method (ii) Elimination method

7.3.1 Substitution Method

According to this method, we find the value of any one unknown variable from any
equation to substitute in other equation thus this value of first unknown variable form one
equation and then find the value of first unknown variable to substitute the value of variable in
other equation. Therefore, this method is called substitution method.

Example 1.  Solve X $2y =7 . (1)
2x +y=5 e ()
Solution ; From equation (1)
=7 -2y .. 3)
Equations (1) and (2) are simultaneous equations,
The value of x obtained from equation (1) should be satisfy equation (2).

Therefore, on substituting the value of obtained from equation (3) in equation (2),
2(7-2y)+y =5

or, 14-4y+y =15
or 14 - 3y =35
or -3y =5-14 (on transposing)
or, -y =-9
or, Jy =9

9
or, y o Y
y =3
Now substituting this value of y in equation (3),

X =7-2%3

=7-6
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Hence, x = 1 and y = 3 is the solution of simultaneous equations.
Verification : Substituting the values of x any in equation (1)
Left hand sidle=x +2y=1+2Xx3
=1+6
=7
= Right hand side
Left hand side = Right hand side
On substituting the values of x and y in equation (2)
Left hand side = 2x +y =2 x 1 + 3 =5 = Right hand side

Hence, the solution is correct—

Example 2. Solve

2x +5y=12 e )
4x + 9y =22 (@)
Solution : From equation (1)
2y =12 Sy
12-5y
2= e (3

On substituting this value of x in equation (2),

- (12-5y
4 +9y = 22

2
or, 2 (12 -5y) +9y = 22
or, 24 - 10y +9y = 22
or, ' 24 -y = 22
or y = 24-22
y = 2

Now, putting this value of y in equation (3)

12-5x%2

X ol T
12-10

2o
2

2

1




Therefore, the solution of above simultaneous equations is x = 1 and y=2.

Verification : On substitution the value of x and y in equation (1).

Left hand side = 2x + Sy
=2X14+5x%x2
=24+ 10
= 12
= Right hand side
On substituting the values of x and y in equation (2)
Left hand side =4x + 9y
=4x1+9x%x2
=4 + 18
= 22
= Right hand side.

Therefore, answer is correct.
7.3.2 Elimination method

Sometime elimination of one variable becomes only on adding the given simultaneous
equations or on subtracting from one to other that is only one unknown variable remains in the
obtained equation, that’s value is found by solving the obtained equation. The value of second
variable is found on substituting the obtained value of first variable in any given equation. From
this type, the process of solving the simultaneous equations is called elimination method.

If the coefficient of any variable do not be equal (or equal with opposite sign), then the
coefficients of any variable are done equal. Remaining process is same as above.

Example 3. Solve
X +y=sT7
2x -y=8
Solution:  In above simultaneous equations, the coefficients of Y in both equations are
equal and of opposite sign. Therefore, on adding both equations
X +y=17 (1)
2x-y=38 (2)

3x =15 became the elimination of y
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Verification :

Example 4.

Solution :

Verification :

15

X = -5‘ orL,Lx =35
substituting the value of x in equation (1)
5+4y =7
y =7-5
=2

Therefore, the solution of the equations is x =5 and y = 2.

On substituting x =5 and y = 2 in equation (1),

Left hand side =x +y =15 + 2 = 7 = Right hand side.

On substituting x =5 and y = 2 in equation (2).

Left hand side = 2x —y =2 X 5 -2 =10 - 2 = 8 = Right hand side

Solve
X +2y=95 w (1)
x+3y=17 .. (2)

In the above simultaneous equations, the coefficients of x in both equations are
equal and same sign.

Therefore, on subtracting equaﬁon (2) from equation (1)

_y =2
y=2
On substituting the value of y in equation (1).
X+2x2=35

or, X+4=5
or, x=5-4

x=1
On substituting x = 1 and y = 2 in equation (1),
Left hand side=x +2y=1+2x2=1+4 =5 = Right hand side.
On substituting x = 1 and y = 2 in equation (2).
Left hand side =x +3y=1+3 X2 =1+ 6 = 7 = Right hand side.
Therefore, solution of the sirnultaneou§ equations is correct.




Example 5.

Solution :

! Verification :

Example 6.

Solution :

Solve
3x +y=5 vee (1)
5x +y=9 o (2)

Since in both equations, the coefficients of y are equal same sign, therefore
subtracting equation (2) from equation (1)

2x =-4
or, 2% w4
X =3

On substituting the value of x in equation (1) -
3xX2+y= 50ry 5-6=-1

On substltutmg X =2andy=-1in equatlon (1)

Left hand side =3x +y=3x2 + (-1) _
6 s
= 5 = Right hand side

On substituting x =2 and y = -1 in equaton (2)

Lefthandside =5x + y =5 x 2 + (-1)
=10-1 e
=9 = Right hand side

Therefore the solution of simultaneous equations is correct.

Solve
Ix +y=4 . (L)
X +2y=3 v (2)

In above simultaneous equations. Coefficient of any of x and y are not equal
Therefore, to equalize the coefficients x, multlplymg by 3 in both s1de of the
equation (2) :

3x+ 6y =9 i (3)
Now subtracting equation (3) from equation (1)
—5y = -
or, Sy=35
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Verification :

Remark :

Example 7.

Solution :

Substituting the value of y in equation (1)
3x +1=4

or, 3x =4 -]

or, x =
3

Y Xm=
or, 3
X =]

Therefore the solution of equationis x =1 and y = |

On substituting x = 1, and y = 1 in equation (1).

Left hand side = 3x + y=3 x 1 + 1 = 3 + | = 4 = Right hand side.
On substituting x = 1 and y = 1 in equation (2)

Left hand side = x + 2y = 1 + 2 x 1 = 3 = Right hand side
Therefore, the solution is correct.

Pay attention, in which equation substituting the value of one variable, the value
of second variable is found, for verification, there is no need of substituting the
values in that equation. It will be sufficient to substitute the values of unknown
variables in the second equation for the verification of the solution.

Solve
Tx -6y =20 s i)
3x +4y =2 e )

In the above simultaneous equations, the coefficients of any of x and y are not
equal. We know that we can eliminate any unknown by adding or subtracting
the given two simultaneous equations, only if the coefficient of that unknown are
same. Therefore, in above equations to eliminate y, equalise the coefficients of
y. For this, we find the least common multiple 12 of coefficients of yie., 6and
4. Now, to make the coefficients 12 of y multiply by 2 in both sides of equation
(1) and by 3 in both sides of the equation (2).

Therefore 14x - 12 y = 40 w (3)

Ox + 12y = 6 w (4)
On adding equation (3) and (4),
23x =46




o % mre
’ 38

X =3

Putting the value of x in equation (1)

TX2-6y =20

or, 14 - 6y = 20
or, _6y = 20 - 14
or, -6y = 6
6y = -6 (onchanging the sign)
or %
40 =g
y —_— —1 ®

Hence, solution of equations is x =2 and y = 1.

Verification : Substituting x =2 and y = -1 in equation 2)

Let hand side =3x + 4y =3 x 2 + 4 X (-1) = 6 — 4 = 2 = Right hand side

Therefore, the solution is correct.

Exercise 7 (a)

1.  Write the value of x in terms of y :

Dx-y=4 (ii)) 2x +4y =6 (iii)%x+y=2
2. Write the value of y in terms of x : :
i5x -y=9 (ii) 6x - 2y = 10 (iii)2x+5y=4
3.  Solve (by Tabulation method) :
i x+y=4 i Sx=y
5x + 12y =13 x+y=17
4.  Solve (by substitution method) :
i x-y=4 @ x-y=-6
3x+2y =27 x+y=-18
@) 3x+2y=0 (iv) 2x-5y-16=0

2x +y=-1
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@ x-y= G x=-y+]1
2)«+2y—6 2y = X ~
1
@m Sx+y=l (v) 1.5x + 2.5y = 2l
1
;x—7y=4 4x +y =22
5. Sobe:
® x+y=3 @ 2x+y=3
X =y =1 2x-y = 1
i) x+2y =2 v) 3x-y=4
==l -y =2
7.  Solve and verify the answer :
@ 2x-3y=13 @ 3x-y=-2
Ix — 2y =20 3x + 4y = -17
@ 3x+y=4
xX+2y=3

8.  Solve the following equations :

@ 3(x+2y)=10y+5 (i) ;ﬁ%=
2(x+2y)=3x+2 Yo )
(x +2y) =3x 25_4

i) .5x-Ty=2
3.4x - 4.4y = 15.4




7.4 Solution of word problems of two variables by simultaneous
equations :

In which word problems, two conditions are given to solve them. obtain two linear
equations according to two given conditions taking x and y (or other any algebraic letter) as
unknown quantities. The unknown quantities are found by solving the obtained equations. Yet
such word problems also can be solved by linear equations of one variable, but to solve with
the help of linear equations of two variables be more simple and precise.

Example 8.  The length of a rectangle is more than its width by 5 cm. If the perimeter of the
rectangle be 40 cm, find its length and breadth.

Solution : First Method :
With the help of linear equation of one variable—
Let the breadth of rectangle = x cm.
Since length is 5 cm more than is breadth. therefore length of the rectangle
= (x + 35) cm.
Hence perimeter of the rectangle = 2 (length + breadth)

=2(xX+5+x)cm

= (4x + 10) cm
But perimeter of the rectangle 40 cm is known.

4x + 10 = 40
or, 4x = 40 - 10
or, 4x = 30

4 2

Therefore breadth of the rectangle = 7.5 cm.
and its length =(75+S5cm

= 12.5 cm.
Second method

With the help of simultaneous equations—
Let length of the rectangle is x cm and breadth is y
Length is 5 cm more than breadth,

X-y=$§ e (1)
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Verification :

Example 9.

Solution :

Perimeter of the rectangle = 2 (length + breadth)

=2 (x+y)cm,
But perimeter of the rectangle is 40 cm.
2(x+y)=40
or, X+y=20 v ()
Adding equations (1) and (2),
2x = 25

35-125
Xx=7 =12

Substituting the value of x in equation (2),
125 +y =20
y=20-125=175

Therefore length of the rectangle = 12.5 cm.

and its breadth = 7.5 cm.

Since length = 12.5 cm and breadth = 7.5 cm
Therefore length is 5 cm more than breadth.
Perimeter of the rectangle = 2 (length + breadth)
=2 (125 +7.5) cm.
=2 X 20 cm.
=40 cm.
Hence, the answer is correct.

The price of 3 buckets and 5 mugs is ¥ 100 and the price of 5 buckets and
2 mugs is T 970. Find the price of one bucket and one mug separately.
Suppose that the price of one bucket is ¥ x and

price of one mug is ¥ y.
Therefore, the price of 3 buckets and 5 mugs

= X (3x + 5y)
According to first condition¥ 3x + 5y) = ¥ 1000
3x+5y = 1000
and price of 5 buckets and 2 mugs = % (5x + 2y)

According to second condition ¥ (5x + 2y)= % 970

L]
0

SX+2y = 970



Hence, 3x + Sy = 1000 v (1)
5x + 2y = 970 we (2)

Multiply by 5 in both sides of the equation (1) and by 3 in both sides of the
equation (2),

15x + 25y = 5000 v ()
15x + 6y = 2910 . (4)
Subtracting equation (4) from the equation (3).
19y = 2090
or .
; g )
y =110

Substituting the value of y in equation (1)
3x + 5 x 110 = 1000

or, 3x + 550 = 1000
or, 3x  =1000 - 550
or, 3x = 450
450
or, X = e
X =150
Hence price of one bucket =T 150
and price of one mug =3 110

Verification : Price of 3 buckets and 5 mugs = ¥ (3 x 150 + 5 x 110)

= T (450 + 550)
=¥ 1000
Price of 5 buckets and 2 mugs =X (5 x 150 + 2 x 110)

=970
Hence, the answer is correct.

Example 10. If increasing the length of a rectangle by 3 metre and decreasing breadth by 4

metre, its area is decreased by 72 square metre; and decreasing length by 1
metre and increasing breadh by 4 metre., its area is increased by 38
metre, find the length and breadth of the rectangle. |
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Solution:  Suppose that the length of rectangle = x metre
and breadth =y metre
Therefore, area of the rectangle = Xy square metre
According to first condtion
Xy—-(x+3)(y-4=72
o, Xy-xy-3y+4x+12=72
o, 4x-3y=60 w (1)
According to second condition
(x—1)(y+4)-xy =88
or, Xy-y+4x-4—-xy =288

or, 4x -y =99 o ()
Subtracting equation (2) from equation (1)
-2y =-32
or, 2y= 32
-
: R
y =16
Substituting the value of y in equatidn @)
4x — 3 x 16 = 60

or, 4x — 48 = 60
or, 4x = 60 + 48
or, 4x = 108

ore. Yiw =w
4

x =27
Therefore, the length of the rectangle 1s 27 metre and breadth is 16 metre..
Verification : Verify the answer yourself.




Example 11.  Two places A and B are 90 km. apart from each other. Two cars start to go

Solution :

from A and B simultaneously. If both cars go in the same direction, they meet

each other after 9 hours and if go in opposite direction, they meet after 7
hours. Find their speed.

|

A N B M

Suppose that the speed of the car starting from A = x km/hour.

and speed of the car starting from B = y km/hour.
According to first condition

Both cars will meet at the place M :
Therefore, AM - BM = AB

(Distance covered in 9 hours by the car started from A — distance covered in
9 hours by the car started from B) = 90 km.

Therefore, 9x - 9y =90
or, x-y=10 .. (1)
According to second condition

Both cars will meet a place N.

Hence, AN + BN =90
(distance covered in 7 hours by the car started from A + distance covered in
-3— hours by the car started from B)
fi D e 90
Therefore e y =
or, x+y =70 )
Adding equation (1) and (2)
2x = 80
i 80
or, X im 3
40

2
= -
]
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Substituting the value of x in equation (1)

40 - y=10
or, y =40 -10
y = 30
Therefore the speed of the car started from A = 40 km/hour.
and speed of the car started fromB = 30 km/hour

(students verify the answer)

Example 12. The ratio of incomes of Sita and Geeta is 4 : 3 and ratio between their expenditures
is 3 : 2. If monthly savings of each be ¥ 5000, find their income separately.
Solution : Suppose that monthly income of Sita = Tx
and monthly income of Geeta =3y

According to first condition

X 4
T
or, 3x = 4y
or, 3x -4y = 0 .. (1)

The amount expended by Sita = ¥ (x — 5000)
and amount expended by Geeta = ¥ (y — 5000)
According to the second condition

x—-5000
y—5000

or, 2 (x = 5000) =3 (y — 5000)
or, 2x - 10,000 = 3y - 15000

2
2

or,- 2x-3y = 10000 - 15000

or, 2x - 3y = -5000 (02

Multiplying equation (1) by 2 and multiplying equation (2) by 3
6x -8y =0 v (3)

6x — 9y = —15000 e (4)




Subtracting equation (4) from equation (3)
y = 15000
Substituting the value of y in equation (1)
3x =4 x 15000 = 0
3x = 60000
X = 20,000
Therefore monthly income of Sita = ¥ 20,000

and monthly income of Geeta = ¥ 15000
(Students verify the answer)

Example 13. Divide 700 in two parts such that 40% of one part exceeds by 80 to the 60%
of the second part. |

Solution : Let the first part = x
and second part =y

According to first condition

x+y=700 .. (1)
40
40% of first part = x X 100
2x
= T
60
60% of second part =y X 100
3y
m T
According to second condition
2% 3y
e
or, 2x -3y =400 S )
Multiplying equation (1) by 2
2x+2y =1400 «. (3)
Subtracting equation (2) from the equation (3)
-5y =-1000

5y  =1000 (changing the sign)
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1000
o, B it

5
y = 200
Substituting the value of y in equation (1)
X + 200 = 700
or, x =700 - 200
x = 500
Therefore two parts of 700 are 500 and 200.
(Students themselves verify the answer)

Itis clear from the above examples that the problems like following related to daily life
can be solved with the help of simultaneous equations—

(i) Questions related to numbers.

(ii) Questions related to fractions

(iii) Questions related to age

(iv) Questions related to geometry

(v) Questions related to ratio

(vi) Questions related to percent

Here are given the questions for the purpose of exercise giving one example of each
type. Read them carefully and solve the given questions.

Question related to Number

Example 14. Tens digit of a two digit number is 3 less than the unit digit. If the number be ‘
four times of the sum of digits, find the number.

Solution : Let the tens digit of number =x
and unit digit=y
Therefore the number = 10x +y
According to first condition,
xX=y-3
or, X-y=-3 w (1)
According to second condition,

10x+y=4(x+Yy)




or 10x +y =4x + 4y
0, 10x -4x+y-4y =0

or, 6x-3y =0 e (2)
Multiply equation (1) by 6,

6x — 6y = -18 1)
Subtracting equation (3) from equation (2),

3y = 18

18

or, .

y=6
Substituting the value of y in equation (1)

-6=-3
or, x=6-3
x=3

Therefore the number = 36

Students themselves verify the answer.

Exercise 7(b)

1. The sum of two numbers is 24. Out of them one number is twice of the other. Find the
numbers.

2. The sum of two numbers is 3 more than three times of small number. If difference of both
is 5, find the numbers.

3. The unit digit of a two digit number is 1 more than tens digit. If the number is 3 more
than the 5 times the sum of digits, find the number.

4. The tens digit of a two digit number is 5 tens than unit digit. If the places of digits are

exchanged, then new number will be 7 more than two times the first number. Find that
number,

5.  The tens digit of a two digit number is two times of the unit digit. If the places of digits
are reversed, then new number will be 36 less than the original number. Find the number.

6. 7 times of the two digit number is equal the 4 times the number made by revarslnxﬁle. '
places of the digits, If difference of unit and tens digits is 3, find the number.

7. A number of two digits is 21 times the difference of its digits. If 36 subtracts fron
number, the digits of the number are reversed, then find that num

Simultaneous Equations



Question related to fraction

1
Example 15, A fraction becomes 3 if 1 is subtracted from both the numerator and the

denominator. If 1 is added to both the numerator and the denominator the new

i 1 :
fraction becomes 5 . Find the fraction.

x
Solution : Let the fraction is ‘}j

According to first condition

x-1 1
1
Sx-1) = y-1
5x-5 = y-1
X-y = 5-1
Dy = 4 .. (1)
According to second condition
x+1 1
ybli. - T8
3(x+1) = y+1
g3 = vyl
x—y = -3
B~y o =) .. (2)
Subtraction equation (2) from equation (1),
 2e=6
o
or, X=0
x=3

Substituting the value of x in equation (1)
5X3-y=4




or, 15-y=4
or, -y=4-15
-y = ~]1
y = 11 (changing the sign)

Theretore the fraction is ﬁ

Students themselves verify he answer.

Exercise 7(c)

2
1. If 1is added to both the numerator and the denominator of a fraction, it becomes 3 and
if 2 is subtracted from both the numerator and the denominator then it becomes 3 .Find
the fraction.
2.

1
If 1 is added to the denominator of a fraction, it becomes E and if 1 is added to the
numerator, it becomes 1. Find the fraction.

1 1
3.  Fraction becomies E ,if 1 is added to its numerator. Its value becomes '5- , if its denominator

1s increased by 1 more than its double. Find the fraction.

; : 2
4.  Find the fraction if 1 is subtracted from its numerator, its value becomes — and if 4 is

1 3
added to its denominator, then its value becomes E ;

Question related to age

Example 16. Before 5 years, the age of father was thrice the age of his son. After 10 years,

the age of father will be twice the age of his son. Find the present ages of father
and son.

Solution : Suppose that the present age of father = x years and present age of son=y

years

The age of father before 5 years = (x - 5) years
The age of son before 5 years = (y - 5) years
After 10 years, father’s age = (x + 10) years
After 10 years son's age = (y + 10) years
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According to first condition,
X=-5=3(y~-9)
or, X-§5=3-15
or, X-35=5§5-15
o, Xx=3y=-10 o (1)
According to second condition,
X+ 10=2(y +10)
or, X+ 10 =2y + 20
or, x-2y=20-10

oL, Xx-2y=10 e (2)
Subtracting equation (2) from equation (1),
-y =-20
or, y =20
Substituting the value of y in equation (1)
x-3x20 =-10
or, x-60 =-10
or, x =60-10
x =150

Therefore father’s present age = 50 years
Son’s present age = 20 years

The students themselves verify the answer.

Exercise 7(d)

1.  Before 10 years, the age of father was three times the age of his son. After 10 years, the
age of father will be two time of his son. Find the present ages of father and son.

2. The age of a man at present is four times of the age of his son, After 18 years from now
his age will be twice the age of his son. Find present ages of both,

3.  The present age of father of Radhey is 7 times of his age. Before one year, father's age
was 9 times of the age of Radhey. Find the ages of both at present,




4 ’
4. At present, the age of Meera is 3 times of the age of Reeta. Before 4 years Meera’s

age was 7 of Reeta’s age. What is the age of both at present ?

5. Father’s age is 3 times the age of his son. After 12 years, Father will be 2 times the age
of his son. Find the present ages of both.

Question related to geometry
Example 17. The ratio between £A and ZB of parallelogram ABCD is 1 : 2. Find the angles

of the quadrilateral.
Solution : Suppose that (Further in solution, there will
ZA = X0, /B = y° be written x at the place of x°

and y at the place of
According to given condition, ‘ ; 2

A B
z .
y 2
or, 2y = y
X -y= 0 - (1)
D C

Since ABCD is a parallelogram,
Therefore - (The sum of adjacent angles
ZA + /B = 180° of parallelogram is 180°)

or, x°+ y°=180°
x+y=180 ..(2)

Adding equation (1) and equation (2),
3x = 180
x =60
y=2x=2x60=120
ZLA = 60° £B = 120°

Since opposite angle of parallelogram are equal,
LC = LA = 60°

and 4D =4£B=120°

Students themselves verify the answer
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Exercise 7(e)

' O ‘
The ratio between two angles of a triangle is 5 : 4. if one angle of them 15 10° more than

the other angle, find its angles.

3 i
Two complementary angles are such that smaller angle is 10° more than . 4 times of the

other angle. Find the angles.
Find all the angles of AABC, if ZA = x°, ZB = 3x°, ZC= y° and 3y - 5x = 30.

Efficiency Practice 7

Solve the following pair of equations and verify the answer

1.

208

3x +2y =8 2. 4x+6y=9
5x -2y =16 4x - 2y = -11
x+y=17 4. Jx-2y=1
3x— 2y =11 3x +4y =15

The sum of a number of two digits and the obtained number by reversing the place of
digits of that number is 121 and difference between digits is 3. Find the number.

The sum of digits of a two digit number is 9. By reversing the place of digits of given
numbers, the obtained number is 27 more than original number. Find the original number.

If 1 is added to the numerator of a fraction and 1 is subtracted from the denominator,

the fraction becomes 1. If 1 is added only to the denominator, the fraction becomes % ;
Find the fraction.

A fraction is such that if 1 is added to its both the numerator and the denominator, the

: 4
value of fraction becomes 5 If 5 is subtracted from both the numerator and denominator,

the valﬁe of fraction becomes E . Find the fraction.

Before five years, my age was three times the age of my son and after 10 years, my ége
will be two times the age of my son. Tell that how much is my age.

R i S B i L UM g o o o Sl
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10.

11.

12.

13.

14,

A fraction is such that subtracting 2 from its numerator and adding 3 to the denominator,
] 'l ‘ {
that becomes 2 and adding 6 to the numerator and multiply by 3 the denominator it

becomes 5 . Find the fraction,

If in the age (in years) of father, the two times the age of his son is added, the sum

becomes 70 and if the two times of the age of father is added to the age of son, the sum
becomes 95. Find the ages of father and son.

In cyclic quadrilateral ABCD, ZA = (2x + 4)°, ZB = (y + 3)°, ZC = (2y + 10)° and
ZD = (4x - 5)°, find the four angles of the quadrilateral.

The price of 3 mugs and 2 buckets is ¥ 700 and the price of 5 mugs and 3 buckets is
X 1100. Find the price of one mug and one bucket separately.

At preset, the age of A is twice the age of B. After 8 years, the ratio between their ages
will be 7 : 4. How much is age of each at this time ?

A person has lended a part of his total capital of ¥ 35000 at the rate of interest 12%
yearly and rest at the rate of interest 14% yearly. If he got total yearly interest of T 4460,
then how much capital had he lended separately ?

We learned in this Unit

L Equations of two unknown variables a;x+b;y+c; =0and ayx + by + ¢, =0

a b
(where a—' . b—') are called simultaneous equations.
2 2

‘8 The solution of simultaneous equations can be found by tabulation method.

To obtain the solution of simultaneous equations by tabulation method is not so

easy. For this reason, the solutions of these can be found by other two methods
(1) Substitution method and (2) Elimination method.

4.  Converting the word problems of two variables in the form of simultaneous
equations, their method of solution is learned and it is learned to verify the
accuracy of the solution on the basis of given conditions.

ANSWER
Exercise 7(a)

L@ x=4+y (i) x=3-2y, (iii) x = 6 - 3y; 2. MDy=5x-9Gi)y=3x-5,

(iii)y=8-4x:3-(i)x=5.y=—l (i1)x= l,y=35; 4. (i)x=7,y=3‘(ii)x=-]2'ya_
6, (iii) x = -2, y = 3b(iv) X=3,y=-25@()x=175y=45(i)x=2y=-1,

20 10 | : «
(iﬁ)xr_z-é—é—,y:--z-i,(1v)x=4.y=6;6-(l)x=2’y=1-(ll)x'ls

Simultaneous Equations




5 -
0, y= I,(iv)x:Z.y=2; 7,(i)_‘-=2.y=,_3; (1) x = - ‘i,ys-—:‘, Gipx=1,y=1, 8.

- g f
(1) x= 2.y-—|8.(ll).\=|4.y=|5.(III)X="24-Y‘“24'

Exercise 7(b)

LR, 16: 2. 7, 2; 3. 78; 4. 38 5. 84: 6. 36; 7. 84
Exercise 7(c)

=

1322 3
53 % 33 .12,4.

|

Exercise 7(d)

1. 70 years, 30 years; 2. 36 years, 9 years; 3. 28 years, 4 years; 4. 16 years age of
Meera. 20 years age of Reeta; 5. 36 years, 12 years

Exercise 7(e)

1. 50°, 40°; 2. 40°, 50°; 3. ZA = 30° 4B = 90°, ZC = 60°
Efficiency Practice-7

5

1 3
1.x=3,y=~5;2.x=—5,y=5;3-x=5,y=2;4.x=1,y=3;5.74or

i

3 7
47, 6. 36; 7. 3 8. X 9. 50 years, 20 years; 10. 55 11. 40 years, 15 years; 12. 70°, 53°,

110°, 127°; 13. Price of one mug = X100, Price of one bucket = ¥ 200: 14. 48 years, 24
years 15. ¥ 22000 at the rate of interest 12% yearly and ¥ 13000 at the rate of 14% yearly
are invested.

) ) ) () ()
0.' L)< ] 0‘. oe O"

* *





{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

