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

LN TR R S T M. FRLTI S S
[l)a+§—2, 3x+2y = [ll)ﬁ+@ Z,ﬁ 5 1

ang i a3 — by ° . b, B B
[111);+3y—14,x 4y = 23 [lV]x_1+y_2 Z; x—1+y—2 1

(v) Txg;Izy:S;%;y”:lS (vi) 6x + 3y = 6xy; 2x + 4y = 5xy

sin 10 2 _ 4. 15 _ 5 _ _ i 1 t .3, ¢ 1 -1
(vii) m + .J;; =4 x+y  x-y 2 (viii) 3x+y + 3x—y 4’ 2(3x+y) 2(3x-y) 8
€. Answer 1:

-

)5+ =2 (1)

T
§+5_6 .. (2)

Let,’lc=a and J%zb k)

From the equation (1), we get

a b
—4+-=2>53a+2b=12

2 3

=q =22 (%)

From the equation (2), we get

¢ + z 14 2a+3b=13

— _——— =

3726

Putting the value of a from equation (4), we get
12 -2b

2( ) +3b =13

= 24—-4b+9b =39

=5b =15 =b=3

Putting the value of b in equation (4), we get
1Z2=2(3

a= —3 3) =2

From the equation (3), we get

=2 and =3
x 4

1 1
=>x==-and y=-
2 3

1 1.
Hence, x = - and y = =

=2 - ()
= -1 - (2)

1 1
Let, w=a and 5= b a3

From the equation (1), we get
2a+3b=2

=a= 2‘—23” (@)
From the equation (2), we get

4a —9bh = -1
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Putting the value of a from equation (4), we get

2—3b
4(5=)-9p=-1

1
=>4—6b—9b=-1 = —-15b=-5 ﬁbﬂg
Putting the value of b in equation (4), we get

1
_2-3(3) _1
T T2
From the equation (3), we get
L. d =
= 2 vy 3
=2x=4and y=9
Hence,x =4 and y =09.
(iii) = + 3y = 14 (1)
%—4y=23 - (2)
mn§=a -~ (3)
From the equation (1), we get
4a + 3y =14
:a=“fy . (4)
From the equation (2), we get
3a—4y =23
Putting the value of a from equation (4), we get
14 — 3y
3( s )—4y=23:42—9b—My=92 = —25y=50 =y=-2

Putting the value of y in equation (4), we get
14— 3 (=2
a= —( ) =5

4
From the equation (3), we get

}C =5 Sx= %
Hence, x =% and y=-2
. 1
P s ()
Let, =g and —=b sl
x-1 y-2
From the equation (1), we get
S5a+b=2
=>b=2-5a - (4)

From the equation (2), we get, 6a —3b =1
Putting the value of b from equation (4), we get

6a—3(2—-5a)=1
=>6a—6+15a=1

1
=2la=7 :>a=§
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Putting the value of a in equation (4), we get

p=2_5(t) =1
- (3)_3

From the equation (3), we get
1 1

1 1
—==- and —=-
x=1 3 y—2 3

=2x—1=3 and y—-2=3
=>x=4and y=5
Hence,x =4 and y =5.

V) ER=5 52 _Z_og ZI_
xy xy xy y

8x 7 8

15 =>—+2=15 =-+
Xy Xy y

=5 . (1)
8x+7y —
= =15 = (2)
Let, =g and Z=b .. (3)
x y

From the equation (1), we get, 7b — 2a =5

=>7b=5+2a
5+2a

=b= . .. (4)
From the equation (2), we get, 8b + 7a = 15

BRIy

Putting the value of b from equation (4), we get
54 2a
8( ) +7a =15

= 40+ 16a + 49a = 105
= 65a = 65 =2a=1

Putting the value of a in equation (4), we get
b = 5+2(1) 4

7
From the equation (3), we get
1= and -=1 =x=1 and y=1
x y
Hence,x =1 and y = 1.
(vi) 6x + 3y = 6xy sy SRl o IR B g o B g
xy xy = xy y  ox
2x + 4y = 5xy SEY g S Y 210 g
Xy y X

1 1
Let, ==a and -=5b (3]

x y
From the equation (1), we get, 6b + 3a = 6
= 6b=6—3a
5= 6‘63“ .. (4)
From the equation (2), we get,
2b+4a=5

Putting the value of b from equation (4), we get

6—3
2( 6a)+4a=5:~12—6a+24a=30 = {8g=18 =g

Putting the value of a in equation (4), we get

6—3(1) 1
b=—"b—7=3
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From the equation (3), we get

1=1 and =1 =x=1 and y=2
x y 2

Hence,x =1 and y=1.

ey 10 2
[Vll] E ot E =4 [1)
15 5
;:;-;:;-— -2 ."[2)
Let, — =g and —=b sl
x+y x-y
From the equation (1), we get,
10a +2b =4
= 2b=4—-10a
=>b="0 - (4)

From the equation (2), we get, 15a — 5b = -2

Putting the value of b from equation (4), we get

4 —10a
15a—5( 5 )=—2 =30a—20+50a=—-4 =80a=16 =a=
Putting the value of a in equation (4), we get
il

, 41 (z) )

e e
From the equation (3), we get

1 1

1

and E—l =>x—y=1 .. (6)

Adding equation (5) and (6), we get
2x=6 =x=3

From the equation (5), we get
3+y=5 =>y=2

Hence,x =3 and y = 2.

(viii) 3x1+y + 3x1_y =3 (1)
- (2)

4
1, X .-
2(3x+y) 2(3x-y) 8
=a and =b i (3)
3x+y 3x-y

Let,

From the equation (1), we get,

a+b=

Bl w

=>b=——a
4
(- .

S

=>bh= =

. (4)

S

From the equation (2), we get,
a b 1

2 2 8

Putting the value of b from equation (4), we get
: 1(3_4a)— L oy —Hda=—i =>8a=2 =oSa=
272\ 24 )" 8 “ a= “= “=
Putting the value of a in equation (4), we get

e
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4 42
From the equation (3), we get
3x1+y=i S3x+y=4 .. (5)
and 3x1_y=% = 3x—y=2 .. (6)

Adding equation (5) and (6), we get
bx=6 =x=1

From the equation (5), we get
3+y=4 =>y=1

Hence,x =1 and y = 1.

Question 2:
Formulate the following problems as a pair of equations, and hence find their solutions:
(i) Ritucanrow downstream 20 km in 2 hours, and upstream 4 km in 2 hours. Find her speed of rowing

in still water and the speed of the current.

(ii) 2 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.

(iii) Roohi travels 300 km to her home partly by train and partly by bus. She takes 4 hours if she travels
60 km by train and the 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.

£. Answer 2:

(i) Let the speed of rowing in still water = x km/h

Let the speed of water = y km/h

Towards downstream, speed = x +y km/h, distance = 20 km, time = 2 hours
According to question, speed = distance/time

x+y=% >y=10—x « (1)
Towards upstream, speed = x —y km/h, distance =4 km, time = 2 hours
x—yzg Sx—y=2

Putting the value of y form equation (1), we get

x—(10—x)=2 =22x=12 =2x=6

Putting the value of x in equation (1), we get

y=10—-6=4

Hence, speed of rowing in still water is 6 km/h and speed of water 4 km/h.
(ii) Let the number of days taken by 1 woman to complete the work = x
Let the number of days taken by 1 man to complete the work = y

So, the work done by 1 woman in 1 day = i
And the work done by 1 man in 1 day = %

According to first condition,

LA h . L .
4(;+;)_1 =2+2=1 (1)
According to second condition,

& BY .. L
3(;+;)_1 =2+2=1 (2
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Let, = =a and —=b - (3)
x y
From equation (1), we get
8a+20b=1 =a=-22
From equation (2), we get
9a+18b =1
Putting the value of a form equation (4), we get
1—20b
9( ) +18h =1
8 1
=9-180b+144b=8 = —-36b=-1 =>b=%

. (4)

Putting the value of b in equation (4), we get

1
10() 41
8 72 18
From the equation (3), we get
11

2=l and =1 =x=18 and y =36
* 18 v 36

Hence, 1 woman takes 18 days and 1 man takes 36 days to complete the work.
(iii) Let the speed of train = x km/h

Let the speed of bus = y km/h

If she travels 60 km by train and the remaining by bus, she take 4 hours, so, according to question,
60 240

a=

+—=4 (1)

x Y

If she travels 100 km by train and the remaining by bus, she take 10 minutes more, so, according to
question,
09 o208 gt

x y 60

>4+ == .. (2)

% ¥y 6
Let, —=a and -=b . (3)
x y

From the equation (1), we get
60a+240b=4 =a=222%

60
From the equation (2), we get

25
100a + 200b = ra

Putting the value of a from equation (4), we get

4 —240b 25
100 (T) + 200b = N = 40 — 2400b + 1200b = 25
= —1200b = —-15

b 1
= p =

80
Putting the value of b in equation (4), we get

1
a=4_240(%)=i
60 60

From the equation (3), we get
1 1 1 1
-=— and -=—
& 60 v 80

=>x=60 and y =280
Hence, the speed of train is 60 km/h and the speed of bus is 80 km/h.
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