Linear Equations in Two Variables
Ex. 3.1

Answer 1-i.
The first equationis, x+y =8
ny=8-x
X 3 2 -
y 5 [ -
(%, y) (3.5) (2.6) (4.4)

The second equationis,x-y=2

L y=x-2
X 1 4 3
y 1 2 1
(%, v) (1,-1) (42) (3,1)

Let us draw two lines corresponding to the two equations. The co-ordinates of the point of intersection of these lines is the solution of the given
simultaneous equations.

B 1 ¢cm = 1 unit on:both axis




The co-ordinates of the point of intersection are (5, 3).

Hence the solution of the given simultaneous equationsisx=5andy = 3.
Answer 1-ii.

The first equation is

Jx+4y+5=0
=4y=-3%-5
_ “3x-5
4
X -3 1 5
Y 1 -2 -5
(%, ¥) (-3.1) (1,-2) (5,-5)
The second equation is
y=x+4
X -4 0 3
Y 0 - 7
(%, v) (-4,0) (0, 4) (3,7)

Let us draw two lines corresponding to the two equations. The co-ordinates of the point of intersection of these lines is the solution of the given
simultaneous equations.

Answer 1-iii.

The first equationisdx =y -5

Ly =4x+5
X -3 -1 ]
Y -7 1 5
(%,y) -3,-7) (-1,1) (0,5)
The second equationisy=2x+ 1
X -2 0 2
¥ -3 1 5
(%, v) (2,-3) 10, 1) 2,5)

Let us draw two lines corresponding to the two equations. The co-ordinates of the point of intersection of these lines is the solution of the given
simultaneous equations.



1 cm = 1 unit on both axis
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The co-ordinates of the point of intersection are
(-2,-3).

Hence the solution of the given simultansous equationsisx=-2and y =- 3.



Answer 1-iv.

The first equationisx+ 2y =5

'V—5_K

' 2
X 5 1 3
Y 0 2 1
(v) (5,0) (1,2) i3,1)

The second equationisy =-2x-2

X 0 -1 1
Y -2 0 -4
(x,v) (0,-2) (-1,0) (1,-4)

Let us draw two lines corresponding to the tweo equations. The co-ordinates of the point of intersection of these lines is the solution of the given
simultaneous equations.

6

1 cm = 1 unit on both axis




The co-ordinates of the point of intersection are (- 3. 4).

Hence the solution of the given simultansous equationsisx=-3and y = 4.

Answer 1-v.
The first equation is
2n+ty=48
ny=6-2x
X 2 3 5
Y 2 0 -4
b, ¥) (2.2) (3,00 (5,-4)

The second equation is

y= 4 - 3x
) 4
X 0 -2 -4
y 1 25 4
(%, v) (0, 1) (-2, 2.5) (-4.4)

1 c¢m = 1 unit on both axis
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The coordinates of the point of intersection are (4, - 2). Hence the solution of the given simultaneous equationsisx =4andy=-2.



Ex. 3.2

Answer 1-ii.
. a b
The determinant ‘ =ad-bc
- d
»Inthedeterminant -3 8
e O
a=-3 b=8 c=6 d=0
s ad-bc
=(-3)x0-8x6
=0-4d2=-42
Answer 1-iii.
. a b
The determinant ‘ =ad-he
- d
~ In the determinant L2 003
057 -0.23

a=1.2 b=0.03 c=0.57 d=-0.23
Lad-bc

=1.2x(-023)-003x0,57
=-027/6-00171

=-02931

Answer 1-iv.

The determinant 4 b‘= ad-bc
o od
In the determinant W6 -42
=3 2

a=3»ff§, |::u=—4-\.'§, c=5af§, d=2
Lad-bc

- exz—[(—@xﬂ]

- 66 + 206

=26.J6



Answer 1-v.

Answer 2-i.

The Cramer's Rule:
If agx + byy = cq and asx + boy = cp are the two simultaneous equations,

The given equations are,
Sx-y =7, ~&=3b =-1,¢ =7 and
¥ +dy =11, ~a, =1, b, =4, ¢, =11

e I::-1_3 -1 Y
D_‘az bz_‘l 4‘_{3x4] [{-1)= 1]
=1z24+1=13
o byl |7 -1
D, = = =[7=x4)-|[-1]=11
*Tle, byl |11 4‘{x][{ )x11]
=284+ 11 =739
D, =% =P 7|-(3x11)-(7x1)
a, | 1 11
=33-7=26
By Cramer's Rule,
W o= %:E:B
o 1z
]
y= v _26_5
] 13

Hence, x= 3 and y = 2 is the solution of the given simultaneous equations.



Answer 2-ii.

The given simultaneous equaticns are,
dx + 3y -4 =0and 6x =8-Sy
dx + 3y =4
.8 =4 b, =3¢ =4
Bx = 3 - Dy
L Bx+5y =8
.8 =6,b,, =5¢c, =8
oo |3 by| ‘4 3
& by B S
~D=20-18=2
o, byl |43
¢, byl ‘8 5
2D, =20-24=-4
1 G =‘4 4‘:{4x8]—{4x6}
. G| & 8
. D,=32 - 24=8
By Cramer's rule,

= (4><5}—(3x6]

O = 1

H

‘= (4x5)- (3x8)

=}
D, =

=]

¥ =-2 and y = 4 is the solution of the given simultaneous equations.

Answer 2-iii.
The given equations are,
_ 5x-10
2
L2y -5x=-10
LEx=2y =100 (1)
& =5 b =-2 ¢ =10
dx+y=-5. 0 2]

Ly =4 b,=1 c,=-5

From (1) and [2)

10 -2

e (10x1)-[-2x(-5]]

=10-10=10

S 10

‘4 -5

= -25-40=-65

5 -2

4 1
=5+8=13

By Cramer's rule

% = % = _—?3 =0 and

D, -85

0.-|

O =

) ‘=[5x—5}—(10x4)

D=‘ ‘=(5x1}—{—2x4}

-5

D 13



®* =0 andy =-5isthe solution of the given simultaneous equations.

Answer 2-iv.
Ix+2yv+11=0
L 3x + 2y =-11
ey =3 by =2 g=-11
Fr-dhy =9
Lay =7, b,=-4 c,=9
s 2
D=L_J=ﬁxk%}ﬁxﬂ

=-12-14=-26

Dx=Té1 jj=[p¢1}xp4ﬂ—[2x9]=44—18=26

Dy = ‘? _;1‘ = [3x9]— [[—11] x7:|= 27 +77=104
By Cramer's rule
¥ = % = é =-1 and
o =26
D.,. 104
= = = = -
x=-1andy =-4is the solution of the given simultaneous equations.
Answer 2-v.
x4+ 18 =2y Lox -2y =-18
ca =1 b =-2 ¢ =-18
Y =2x -9 Lo2x 4y =-9
La=-2 b,=1 ¢, =-9

=

o- |4 - - 22

1-4--3
-18 —1

o |tLExt]-[(-2)x (-]

=-18-18=-36

1 -18
0, = | - [x o) [y (-2))
=-9-36=-45
By Cramer's rule,
D, -36_
W= ﬁ = _—3 = 12 E,Ir'ld
D, -45

CB TS

o.-|

15

®x =12 and y = 15 is the solution of the given simultaneous equations.



Answer 2-vi.

The given equations are,
I+ y=1

nay =3 by=1 ¢ =1
and 2x=11yv+3

Lo2x-11y=3
Lay =2, by=-11 ©, =3
a byl |2 1
D= = =[Zx(-11)|-[1x2
=-33-2=-35
o byl |11
D, = - “[1x(-117]-{1x3
* Tl b, -11 [1x(-1D]- (1 %3]
= -11-3=-14
8 o B1
D, = = =[3x3)-[1x2
Y gl B K B ERE B PSS
-9-2-7
By Cramer's rule,
Dt 2 g
D -35 5
D7 1
YTB T3S

¥ = % and y = —é iz the solution of the given

simultaneous equations,



Ex. 3.3

Answer 1-i.

The given equations are,
Jx+5y=164x-v =6

Comparing 3x + Sy =16 withax+byy=cq
al= 3, b1= 5, 1= 14

Comparing 4x -y =6 with asx + bay =3
ag= 4, b2= -1, Ca= &

8 3

a 4

by 5

b, "1

G 16

c, 6

Here, i;eb_l
B 2

Hence, the given simultaneous equations have a unique solution.
Answer 1-ii.
The given equations are,

Iy=2-303x=6-Fy
Thatisx+3vy=2and 3x+% =6

Comparingx+ 3y =2withax+byy=cq
a1= 1.b1= 3.C1=2
Comparing 3x +%y = 6 with azx + bay =co
dz= 3, b2= 9, Ca= &

& _1

a, 3

by _3_1

b, 9 3

G_2_1

c, & 3

Here,i=b_1=&
% by o

Hence, the given simultaneous equations have infinitely many solutions.



Answer 1-iii.

The given equations are,
3x-Ty =15 6x=14y+ 10, i.e. 6x-14y =10

Comparing 3x- 7y = 15withax+ by =cq
d1= 3 b1= -7 Cq1= 15

Comparing 6x-14y = 10with asx +boy=co
az= &, b2= -14, Ca= 10

8 3 1

a, 6 2

by -7 1

b, —14 2

g 15 3

ST

Here,i=b—1¢&
& 2z b2

Hence, the given simultaneous equations have no solution.

Answer 1-iv.

The given equations are,
By=x-10;2x=3y+7,
nx-8y=10and 2x-3y=7

Comparingx - 8y = 10 withajx+byy=cqp
a1~ 1, b1= -8, Cq1= 10

Comparing 2x - 3y = 7 with asx + boy = o
dz= 2, b2= -3. Cz= 7

8 1

5 2

by, -8 8

b, 3 3

o 10

. 7

Here, i;eb_i
S 2

Hence, the given simultaneous equations have a unique solution.



Answer 1-v.
The given equations are,

ﬂ=1,‘ and 2><—4y=§

>
X2y _y
>
LX-2y =3 . (1)
=
= 4%;_5
Lk -8y =9 . [2)

Comparing x- 2y = 3withagx+byy=1cq
aq= 1.b'_= -2, Cq= 3

Comparing 4x - 8y = 9 with azx + boy =3
ag= 4, b2= -8, Co= 9

& _1

a, 4

by _2_1

b, -8 4

G _3

c, 9

Here,i=b—1;ﬁ&
g by

Hence, the given simultaneous equations have no solution.
Answer 1-vi.

The given equations are,
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Comparing 3x + 2y = 24 with aqx+ byy =4
al=3. |}1= 2.C1=24
Comparing 6x + 4y =48 with asx + boy=c2
dg= 6.b2= 4.C2=45



a, b 2

b _2_1

b, 4 2'

G 24 1

c, 42 2

Here,i=b—1=&
%2 b &

Hence, the given simultaneous equations have infinitely many solutions.

Answer 2-i.

The given equations are

du+y="T7 16+ ky=28

Comparing4x+y=7 withaix+byy=cq,a1=4b1=1c1=7
Comparing 1éx + ky =28 with azx + boy =co,

az= 14, b2= k, Ca= 28

= 4_1
a, 16 4
I::ui_l
b, k
g 71
c, 28 4



Answer 2-ii.

The given equations are,
Gy =kx-10 skx -4y =10
Jx=2y+5 23x-2y=5

Comparing kx -4y = 10with aqx+byy =14

a=k.bj=-4,=10
Comparing 3x - 2y = Swith agx +boy =co
ag=3;by=-2;c=5

c, 5 1
The condition for simultanecus equations to have
infinitely many solutions is

4 _bi_a
g, b, o
k.2 2
311
k=8

Thevalue of k is &,

Answer 3-i.
The given equations are,
kx+y=k-2
Cu+ky=k

Comparingkx+y=k-2withax+bqy=0cq
a=kb=1L¢g=k-2

Comparing 9% + ky = k, with asx + boy =ca
dgz = 9 |‘J2=|{. E2=k

g k
a, 9
b1_1
b, k
o k-2
c, k.

The condition for simultaneous equations to have
infinitely many sclutions is



A 5 5
8 b, g
k 1 k-2
S = L1
57K X )
k_1
9k
k-9 k=43
k-2 1
Also, = T % From(1)
ck-2=1
ck=3

= k = 3 satisfies both the conditions.
The value of kis 3.

Answer 3-ii.

The given equations are,
kx-y+3-k=0 - kx-y=k-3 and
Ax-ky+k=0 =~ dx-ky="k
Comparing equations
ki -y =k -3with ax+b,y =0,
&=k by=-1g,=k-3 and
d-ky=-k with a,x + b,y = ¢,
a, =4, b,=-k ¢,=-k

& _k

a, 4
by _-1_1
b, "k R
G _k-3
o -k

The condition for simultansous equations
to have infinitely many sdutions is,

52 b2 CZ

k1 k-3

LAt 1

4 k -k ()
ko1
—=Zkf=d4 k=2 2
4 k 2)
Also _=k;k3 ..From[1)

-1 =k-3

k =2

From (1) and {2}, k = 2 satisfies both the conditions.
The value of kis 2.



Answer 4-i.

The given equations are

Gx+y=10and ¥x+py=23

Comparing the equation 3x + v = 10withayx+byy=0c4
a=3,b=1¢=10

Comparing 9x + py = 23, with asx+ boy =ca
az=9ba=p,cy=23

The condition for simultanecus equations to have

a unigue solution is Sl by (1)
8, by
8 2 1
Here 1 _2_ 1
ere,a2 5753
b, 1L
b, p
1 1
o 1
Lol &
Lpe3

Hence, the simultensous equations will have a
unique sclution for all values of p except 3.

Answer 4-ii.
Comparing equations
Sx-py +7 =0
L Bx-py =-7, with ax+by =0,
a=58 by=-p, o,=-7 and
dx -2y +3 =10
Lok - 2y = -3, with ax +boy = o,
a, =4 b,=-2 ¢,=-3
The condition for simultaneous equations to have

b
a unigue solution is RS (1)
az b2
Here, X = 8.2
. 41
b _»_p
b, -2 32
2 _p
P 1
=5 (1)
p=d4

Hence, the simultenscus equations will have a
unique sclution for all values of p except 4.



Ex. 3.4

Answer 1-i.

1.1

The given equations are, = +==8; =2

=
-
|
~= |

Substituting m for % and n for %, in the given eguations,

O
Lom4n = . f1)
4. 25
Xy
dm-2n =2 {2]

Multiplying (1) by 2,
2{m +n )= 2(8)

L2m+2n =16 . (3)
Adding {2} and [3)
dm-2n =2
2m 4+ 2n = 16
&m = 18
m=23

Substituting m = 3 in {1)

34+n=28

~n=5

Fesubstituting the values of m and n we get,

l=3.5|r‘|n::I l=5
® Y

Ll

Hence, x = %and Y=



Answer 1-ii.

The given equations are, 2 +—=13 =12

6 .. 3 4
_+_
Xy Xy

Substituting m for é and n for %, in the given equations,

E+E=13
L

2m + 6n = 13 . {1)
EL
Xy

3m + 4n = 12 (2]
Multiplying (1) by 3,
3(2m + 6n )= 3{13)
. 6m + 180 = 39 .(3)
Multiplying (2] by 2,
2(3m + 4n )= 2(12)
L Bm + 8n =24 Y
Subtracting {4) from (3)

Bm 4+ 18n = 39
Bm+ 2n =24

10n = 15
15 3
n= -—=-—==2=
o0 2
Substituting n = g in (1)
Zm + &n = 13
;2m+6F]::B
=2
L2m+ 9 =13

2Zm=4, - m=2
RFesubstituting the values of m and n we get,

l=25ndl=§

® W2
1 2
x=2andy= =
P Ean Y =



Answer 1-iii.
The given equations are
1,1 1 1,1 1
I Sy 15 2x Fy 12
Substituting m for % and n for %, in the given equations,
1 1 1
TR
m, n_ 1
EREAR )
Muliplying (1) by 15,

m nj_ 1
15[§ +§] -15 [E]

LcEm+3n=1 2]
1,1_1
2% 3y 12

m, n_ 1

ERERE +(3)

Multiplying (3} by 12

m n 1
12 [E +§] - 12[E]

LBm+4n=1 Y
Muliplying (2] by 4and (4] by 3
4(5m + 3n) = 4(1)

L20m+ 12n=4 o3
A(6m + 4n )= 3(1)

2 18m+ 12n= 3 =)

Then subtracting (6] from (3]
20m + 12n = 4

18m + 12n = 3
2m =1
am= 2

2

Substituting m= 2 in (4)

am+ 4 =1
1

R 4n=1
[2]+ n

odn=1-3=-2
-1
=3

Fesubsituting the vdues of m =é and n= —é,
1_1 and 1_1

i g}

W2 W
LE=2andy = -2



Answer 1-iv.

The given equations are

27 31 a5 3 27

+ = ) + =39
X—2 w+3 -2 y+3

Substituting m for 1 and n for L,
X-2 W43

in the given equatons,
27m + 31n = 85 (1)
3im + 27n = 89 )
Adding (1) and [2)
27m + 31n =85
3lm+ 27n =289
58m + 58n = 174
~m+n=3 .. .[Dividing by 58)...{3)
Subtracting (1) from (2]
3lm+ 27n =89
2/m+ Z1ln =85
4 -dn =4
sm-n=1 . [Dividing by 4)...(4)

Subtracting [1) from (2)
3lm + 27n = &9
27m+ 31n =85

Am -dn =4

~m-n=1 . [Dividing by 4)...(4)
Adding equations (3] and (4)
m+n=23
m-n=1

2m =4 . m=2
Substituting the value of m = 2in (3)

m+n=3
LZ2+n=273
n=1
N 1 1
Resubstituting the value of m=— andn = —,
K- Y+3

2=L and 1= 1 ,

- w43

Lex-d=1landy+3=1
Lex=5and y=-2

Hence, the sclution are x =g andy =-2



Answer 1-v.

16 2 = 12
+

=1, - =7
R A
Substituting m for and n for s
Mo+ oy M-y
in the given equations,
16m + 2n = 1 (1)
am -12n = 7 L (2)
Multiplying (2] by 2
16m - 24n = 14 (3

Subtracting (3) fram (1)
lém + 2n =1
1ém - 24n = 14
- + -
+ Zon = -13

Lh= -

]

Substituting n = {—%J in (1,

1ém + 2n =1

1

solam + 2{—-} =1
2

~1lem-1=1

s 1am = 2

1

M= —

8

Resubstituting the value of m =é andn = —é,

1 1
8wty
LH4y =8 LY

1 1
_§=E

By = -2 ...|[Ey&dding [4) and [5)
4y =8

nooy = -2
22 =6

® = 3, substituting in [4]

I+y =18

Ly =5

~w=3andy=25



Ex. 3.5

Answer 1-i.

Let the greater number be x

Let the smaller number be y

From condition 1:

®+y =60 ..(1)

Thrice the smaller numberis 3y

2 more than thrice the smaller number is 3y + 8
From condition 2:

x=Jdy+8

LE-3y=8 ..(2)

Subtracting equation (2) from equation (1)
x+y=60..(1)

x-3y=8..(2)

-+ -

dy= 52

Ly=52+4=13

Substitutingy =m =13in (1)

x+13=460

Lw=47

~The required numbers are 47 and 13.

Answer 1-ii.

Given: Let x be the length of the base.

Let v be the length of the congruent sides of the triangle.
~Perimeter of the given triangle = x + 2y

But perimeter of the given triangle = 24 cm .... (Given)
A+ 2y =24 ..0(1)

Twice the length of the base = 2x

And 13 cm less than twice the length of the base is
2x-13

Hence, from the given condition,

y=2u-13 ...(2)

Substituting value of v from (2) in Equation (1)

X+ 2(2x-13)=24

LN+ dn-26=24

s b =50

~x=10

Hence, length of the base =10cm

Substituting x = 101in (1),

10+ 2y=24

n2y=14

ay=7

~The lengths of the sides of the triangle are 7 cm, 7 cm. and 10 cm.



Answer 1-iii.

Let the greater acute angle of the triangle be x.
Let the smaller acute angle of the triangle be v.
From given condition,

X-y=20°...(1)

Also, x+y=20°...(2)

... |5urm of acute angles of aright angled triangle)
Adding (1) and (2)

x-y=20 ..(1)

x+v=90 ...(2)

2% =110

~%x=55

Substitutingx=55in (1),

55 -yv=20

wy =35

~The measures of the acute angles of the right angled triangle are 55%and 35°.

Answer 1-iv.

Let the length of the vard be x.

Let the breadth of the vard be v,

From condition 1:

X-y=6 ..(1)

Perimeter of the rectangle = 2(length + breadth)
~Perimeter of the rectangular yvard = 2{x + v)
But, perimeter of the vard = 60 m .... (Given)
2k +y) =60

sx+y=30 ..02)

Adding (1) and (2),

¥-y=6..(1)

®+y=230..(02)

2% =236

~x=18

Substituting x = 18 in (1),

18-y=6

Ly=12

=~ The length of the yard measures 18 m and its breadth measures12 m.

Answer 1-v.

G

Oe



Seg AB is the diameter of a circle and C is the point on the circumference.
Hence, ACB iz a semicircle,

~ £ BACBis aright angle ... (Angle in a semi-circle)
~AACE is aright angled triangle.

Sum of the acute angles of a right angled triangle =20° [Acute angles of right angled triangle are complimentary)
let 2 A bexand 2B, bey

X+y=90° . (1)

From given condition:

£ Bisless by 107 than £A

Hence v is less by 10° than x.

sx-y=10°..(2)

On adding (1) and (2)

+y=90..(1)

x-v=10 ...(2)

2% =100

nx=50

Substituting x = 30 in (1),

E0+y=90

sy =90-50

ay =40

The measures of all the all the angles of AABC are
meA =507

msB = 40°

msC = 90°

Answer 1-vi.

Let the number of 10 rupee notes be x.
Let the number of 5 rupee notes be v.
Hence, from the first condition,

10x 4+ 5y =190

L2w+y=38..(1)

From the second condition,

Ex+ 10y =185

LR+ 2y=37..(2)

Multiplying ...(2) by 2
2w+ 2v)=2(37)
2u+2y=74..(3)

Subtracting (1) from (3),
2n+4y=74 ...(3)
Zu+y=38 .01

Jy=36

=12

Substitutingy =12 in (1),
Zx+12=138

n2n =26

nx=13

13 ten rupee notes and 12 five rupee notes were given to Durga.



Answer 1-vii.

Let the starting salary of the man be Rs. x

Let the fixed annual increment be Rs.y

As per the given information, after 2 yvears the man's salary= Rs. 11000,
s+ 2y = 11000, (Increment for two vears = 2y) ... (1)

After 4 yvears, salary= Rs. 14000

s+ 4y = 14000, (Increment for four years = 4vy) ... [2)

Subtracting (1) from (2)

®¥+dy =14000....(2)
¥+ 2y =11000..(1)

0 +2y =23000

sy =1500

Substituting y = 1500 in (1),

L¥+ 2(1500) =11000

s¥+3000=11000

s =11000- 3000

s =8000

~The starting salary of the man was Rs. 8000 and his annual increment was Rs. 1500,

Answer 1-viii.

|

Let x be the length of seg AB

P is the point on the perpendicular bisector of AB.
Hence, P is equidistant from the end points of seg AB.
L AP=BP

LetAP=BP =y

From the first condition:

y=x+7..(1)

Perimeter of AABP =x+y +y=x+ 2y

But perimeter of AABP = 38 ....[Given)

LN+ 2y =38 ...2)
Substitutingy =x + 7 in (2),
sx+2(x+7) =38
s¥+2x+14=38

ndw =24

nx =8

Substituting x =8 in (2],
y=8+7=15,

s The sides of AABP are, AB =15cm, PA=PE =8 cm.



Answer 1-iX.

Let the greater number be x

Let the smaller number be y

From the first condition:
X+y=97 ...(1)

From the second condition:

® +y = quotient = 7 and remainder = 1.
Hence, x=7y+1...(2)
Substitutingx =7y + 1,in (1),
LAy +1+y=97

Loy =96

ny=12

Hence, the smaller number = 12
Substitutingy =12 in (1),

L+ 12=97

L x=85

~The two numbers are 85 and 12,

Answer 1-X.

Let the speed of the boat in still water be x km/h.

Let the speed of the stream be v km/h.

The speed of the boat downstream = speed of the boat + speed of the stream.
& The speed of the boat downstream = (x + v} km/h

The speed of boat upstream = speed of boat - speed of stream.
. The speed of the boat upstream = (x - v) km/h

From the first condition:

Time taken by boat:

To travel 2 km upstream =

o
o
To travel 32 km downstream =
Y.
[Time _ distan oe}
speed
Hence, total ime taken by the boat = 8 + 32

U Y
But ime taken by the boat to travel 8 km upstream
and 32 km downstream is & hours,
8,32 ¢ e
U QY.
From the second condition:
Time taken by the boat:

To travel 20 km upstream -0

Ay



To travel 16 km downstream =

K+
[Time _ dis tan oe}
spead
Hence, total ime taken by boat
20 16
+
K=y X+
But fime taken by the boat to travel 20 km
upstream and 16 km downstream is 7 hours.,

20 , 16 )
L) LA Y

for m and for n,

W=y W
in...[1) and ...{2)
2m+ 32n=6
dm + 1len =3 . (3)

20rm + 16n = 7 . [4)
Subtracting (3] from (4
20m + 16n =7 (4
4m + 16n =3 {3

Substituting,

Substituting m = = in (3},

Bl

4x7 +16n=3  .(3)

sl +1en =3
len =2

=

ol -

and n for

Fesubsttuting m for
K=y K4y

1 1
x-vy 4
Lx-y =4 ...[5)
1
X+ Y

0]




Lx4y= 8 (8]
Adding ...[5) and..[6)

x-y =4 ..{5)
X+ y= B ..[6)
L2 =12

Lx=6Gandy= 2

~The speed of the boat in still water = & km/h and the speed of the stream is 2 km/h.



