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uations Reducible to a Pair of Linear
Equations in Two Variables

* There are several situations which can be
mathematically represented by two equations that
are not linear to start with. But we alter them so that
they are reduced to a pair of linear equations.

* |[n this section, we shall discuss the solution of
such pairs of equations which are not linear but
can be reduced to linear form by making some
suitable substitutions.



—

Example 17 : Solve the pair of equations:

23
—+==13
Xy
5 4
___:_2
Xy

Solution : Let us write the given pair of equations as

{5
-l



= i

These equations are not 11 the form ax + &y + ¢ = 0. However, if we substitute

l:p and l_q i Equattons (1) and (2), we get

X ¥
Ip+3g= 13 (3)
Sp—dg=-2 ()

S0, we have expressed the equations as a pair of linear equations. Now, you can use
any method to solve these equations, and getp=2_g=3.

1
Euu}mmwﬂmtp— :andg—

Substitute the values of p and g to get

l=E, i.a\a.,.ﬁ:=l and l=3, i-e-,_v=%_

X 2 ¥
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Example 18 : Solve the following pair of equations by reducing them to a pair of

linear equations :
> + ! =2
x-1 y-2
6 3
x-1 y-2 -
.—I Emd—l - -
Solution : Let us put 7 =P 7 =4 _ Then the given equations
5{ 1 ]+ 1
x=-1) y-2 2 (1)
1 1
6| — |-3 _
(I—*l) [}'—IJ 1 @)
can be written as : Sptg=2 (3)

6p-3g=1 (4)



Equations (3) and (4) form a pair of linear equations in the general fcirm_ Now;

you can use any method to solve these equations. We get p = 3 and g = Y

Now, substituting 1 for p, we have

x—1
1 1
-1 3
16, x—1=3 1e,x=4
Stmilarly, substituting > for g, we get
V- . .
1 1
v—2 3
16, 3= v-2 1e,v=5

Hence, x =4, y=5 15 the required solution of the grven pair of equations.

Verification : Substitute x = 4 and vy = 5 1n (1) and (2) to check whether they are
satisfied.



13 hours, it can go 40 km upstream and 55 km down-stream. Determine
the speed of the stream and that of the boat in still water.

* The motion of the boat with respect to the river
banks can be of two types.

1. One of the types is when the boat goes in the same
direction as the direction of the river. This is what
we know as the downstream motion.

2. However, when the boat goes in the opposite
direction as that of the stream or the river, it is
what we call the upstream motion.

In the downstream motion, the boat and the water
move in the same direction and thus the speed is more
than what it will be when the two are moving opposite
to each other.



In other words , the upstream motion is slower.

So in case of downstream the speeds will be
added, while in case of upstream the speeds will
be subtracted .

The speed of boat downstream is equal to the
sum of the speed of the boat in still water and
speed of the stream

and the speed of boat upstream is equal to the
difference of the speed of the boat in still water
and speed of the stream .**((speed of boat is
always greater then speed of stream))

i.e. speed of boat-speed of stream
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Ex : A boat goes 30 km upstream and 44 km downstream in 10 hours. In 13
hours, it can go 40 km upstream and 55 km down-stream. Determine the speed
of the stream and that of the boat in still water.

Solution: Let the speed of the boat in still water =x km/hr
Let the speed of the stream =y km/hr

Downstream speed =x+y km/hr
Upstream speed =x-y km/hr




As we know ; distance=speed X time

=0 distance

time =
speed

Case 1: The boat goes 30 km upstream and 44 km
downstream in 10 hours.

For upstream For downstream
Distance=30km Distance=44km
Speed =(x-y)km/h speed=(x+y)km/h
Time for upstream=ﬂ Time for downstream =——
X—y x+y




According to question

Time for upstream+ Time for downstream =10h

0

x—-y x+y

Case 2: The boat goes 40 km upstream and 55 km downstream in

13 hours.

For upstream For downstream
Distance=40km Distance=55km
Speed =(x-y)km/h speed=(x+y)km/h
Time for upstream=% Time for downstream =%
According to question

Time for upstream+ Time for downstream =13h

40_|_55=13

X=y xX+y




30+44:10

xX=y  x+y
1

40_|_55=13

x-y x+y

40(%) IS5 )=y (i)

xX+y

1
xX+y

= (i

From (1) and (2),

30u+44v=10 ....cc.euvenenn.... (3)

40u+SS51=13 ...cevvvenennnnnnn. (4)

Multiply equation (3) with 4 and equation (4) with 3,and subtract them
120u+176v=40

124':_"‘1651)539

11v=1




o (5)
From equation (3),
30u=10-44v

J0u =10 — 44 x 1
11

30

Adding (5) and (6), we get,
X +ty=11
X-y =95
2x=16
xX=8
From equation (95),
Vi=ldex
y =11-8=3

Speed of boat=8km /h
Speed of stream=3km/h



- EXERCISE 3.6

1. Solve the following pairs of equations by reducing them to a pair
of linear equations:

multiply (i) by3 and (i)+(ii)

2 3
AR =R T 3(2u+3v=2)= 6u +9v=6
4 __° __ 6u +9v=0
Vo Wy 41-99= -1
1 B e
Sol: 2( \/_f )+3( \/_7) =2 10u=5
1 fo 5
s 2 o) = s
R _1o_ 11
put = =u, —=v U= =3
Qu+3v=2............. (i) Jx =2
fuov=-1. (i) x=4
putu ==in (i); 2 ) +3v=2







Multiply (i) by 3 and add (i) +(ii)
3(Su+v=2)
15u+3v=6
ou-3v=1
21u=7

u=- put in(i) 5()+v=2



Sol: X2 =5
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ﬁQ women and 5 men can together finish an embroidery work in 4
days, while 3 women and 6 men can finish it in 3 days. Find the time
taken by 1 woman alone to finish the work, and also that taken by 1
man alone.
As:
If , A person completes work in 2 day

Work completed in one day = %

A person completes work in 3 day

Work completed in one day = =

3
Then if;
A person completes work in x day

Work completed in one day = %



Sol:
Let the time taken by 1 woman alone to finish the work=x days
Let the time taken by 1 man alone to finish the work=y days

Work done by 1 woman in one day=§

Work done by 1 woman in one day=%
2 women and 5 men complete the work in 4 days

Work finished by 2 women and 5 men in 1 day=i

2x(work finished by 1 woman in 1 day)+5%(work finished by 1 man in 1

day)=

1 1 1
bl
vy :
;+ ;=Z .................................... (1)



3 women and 6 men complete the work in 3
days

Work finished by 3 women and 6 men in 1
day= §

3x(work finished by 1 woman in 1
day)+6x(work finished by 1 man in 1 day)=§



5t
e (i)

V4

6 1 )

;= g .................................... (11)

solve these equations with suitable substitution



b v/ takes 4 hours if she travels 60
remaining by bus. If she travels 100 km by train and the
remaining by bus, she takes 10 minutes longer. Find the speed of
the train and the bus separately.

(( do it by yourself)) form equations with given conditions and
solve them




Sol: let speed of train=x km
And speed of bus=y km
Distance=speed x time

: Distance
Time =
speed

Case1:

By Train By Bus
Distance= distance=
Speed= speed=
Time= time=

Total time taken in first case= 4hours
Time taken by train + time taken by bus=4hours



Case 2:

By Train By Bus
Distance= distance=
Speed= speed=
Time= time=

Total time taken in first case= 4ghours+10 minutes
Time taken by train + time taken by bus= 4hours+10 minutes



