Linear Equations in Two Variables

OOOOOOOOOOOOOOOOOOOOCOOOOS  Problem set 5 0000000000000

(1) Choose the correct alternative answers for the following questions.
(1) If3x+5y=9and 5x+3y=7 then What is the value of x +y ?
(A)2 (B) 16 ©)9 (D)7

Sol” g~

32 + 5y =9

S5+ 3y = %

Bx +Qy = 16

2 + Yy = 2

Option - @

(11) 'When 5 is subtracted from length and breadth of the rectangle, the perimeter
becomes 26.' What is the mathematical form of the statement ?

(A)x-y=8 (B)x+y=8 (CO)x+y=23 (D)2x+y=21

SolNe- Length = % -5

£ PByeadth = J-5

Peximeter = 2 ( Leng¥h + greadih)

26

|

2 (-5 + y-5)

|3

X+y-Ilo




X +yg = (3 F+I(0

x+y = 23

Optlon ©

(111) Ajay is younger than Vijay by 5 years. Sum of their ages is 25 years. What is

Ajay's age ?
(A) 20 (B) 15 (©) 10 (D)5
Sol” - Leb Ajoyrs CL.SQI = 22 Yy eamrg

Vijoyd's age = +E  yeors

And , sum of theix ages IS 28 years.

X+ +85 = 925
N2 = 25-5

2x = 20
%x = 20/2

X =10

Op+tion (o)
! N

(2) Solve the following simultaneous equations.
(1)2x+y=5; 3x—-y=>5 (1) x=2y=-1; 2x—y=7
(i) x +y=11,; 2x-3y=7 (iv)2x+y=-2,; 3x—-y=7

(V) 2x—y=5; 3x+2y=11 (viyx =2y=-2,; x+2y=10




S
oo

()

) N +yYy=5 . 3z2-y=25
22z +y=65 —— @
32-y =5 — (@
Add eqr @ ond e92 (@
2% +4 =
+
Bae—(a(=5
5% = (o
o< = | O
5
X = 2
Put ®=2 in eq2? @
2% +y =65
(2x2 +y =5
L +y9y =656
3 = 5-h
qy =1

Solaetion = (,¥) = (2,1()




% -2y = - L -y =

X -0y = —| - @
0 -y = 3 —— @
Multiply eq” (@ by 2,
I N l N J
hx -2y = Ib @
Subtrtact eqn © fvom eq" @ ,
L2 —3»./ = 14
- p 4 ‘%3 —(
— + +
3 a0 = (8
- =)
<« » ‘x - 3
X =5

Pt =5 in eqg" @,

R -2y = —|
5 — 29 = —\
0y = S5+

X
n
o




v = 6
2
y =3
Soluteon = (= ,v) = (5,3)
iii) KX +y = LI 5 Lx -3y =%
2+ y = 1] — &
2ec-3y=7T — &

fnu,ltfplu eq? @ by 3,

32 + 3y =133 —@

S

1,
| \_ )

Add eqf (B) ond eqd (@@ ,
! =/

Q_'ac—%:l

T 3x+/3§_-. 33

4o

S e

t O

N
0
(0N

Put 22 =8 In ean (7
A =/




X +y =11

Q@ +4 I

-9

L
(

(s
8
v

Solution = (%,9) = (8,3)

2% +y=-2 ; 3R-J=7%F

iv)

Add egn @© ond eq?

O

ba
1]
6)!

Put »=1 in egqd @,




Ve +y = -2

(2=1) +y = -2
2 +y = -2

y = -2-2
gy = -t

Solution = (x,9) = (1.,-4)

V) 2% -y =5 32 +2y = LI
2% —y=8 — @
Bk 40y = I —— @

Muwltiply eq” () by 2,
) 1 — J ’

e — 29 = lo — @

Add  eqn (@ ond  eq? (@

)

53(+}{:||

ux — 24 = 10

/7

Fx = 2\

e = Al

'q.




Put =3 {in eqn @,
22 -3y=5
C2r3) -9 =6
© -5 =Y
g =
Solution = (x,94) = (3.1)

vi) X -2y = -2 ; X +2y=10
x-—29=-2 —@
% +23=(0 — @

% - 24=-2
+ 2?_-!—';1{:[0
ULx = &

~ _ 8

S = o




X -2y = —2

-2y = -9
Ly = LK+
29 = 6
- &
vy =3

Solution = (%,9) = (4, 3)

(3) By equating coefficients of variables, solve the following equations.
(1) 3x —4y=T7; 5x +2y=3 (1) Sx+ 7y=17; 3x —2y=4
(1) x —2y=-10, 3x —5y=-12 (iv)4x +y=34; x+4y=16

Solne-
) 3x-4y=F ; S5x+t2y=3
Bx-4y =3 — @
5x+2y =3 — (@

M wl tiply eq” @ by 2,

J




Solution




I7) S + Fy =1F - Sx -2y = 4
d J I

52 +7y

(f

1+ — @

3’35——’)_3:2_, _@

Mulbiply eqn ) by 2 ond eq? @ by *

)

10%e + I4y = 3y, —— @

2eie -4y =28 — @

Add eqn (@ o-nd eqh @
U N/ I N’

o2 + (/% = 34

+ ’)—lgc,—wré::’)_B
/7

3) 2 = 6 2
_ €2
&= 3|
x = 2

(5%x2) + 3y = (F

(0 + 1y

f
A

+y 1+ -(0

n




j:q'
1
=
Solution = (,9) = ( 2,1)
i) -2y =-10 3 3%-56y= -2
%-2y=-lo — @
3% -6y = —-12 —— (@

Maltiply €92 @D by 38,

3% -6y = -30 —— (M
1+ egh ¢
%-—64 = —-30
/7
- }4-—53 = —(2
— + +
- | = 4+
J = | 8

Put  y=i1g in eq? @,




2 -2y = -(0

® — (2%xIQ) = —10

®X = 26
Solution = (x,9) = (26,18)
iv) Lx+y =3¢ 2+ 4y = |6
ke +9=34 — @
% by = lo — @

MuwlEtply eq? @ by 4L,

I
o0
£

Line + 163

® ©®

Subtyact eq? @O from eql

N’

L€ + loy = 64
/ o

- Lyx/-l- h| = 3¢
- 30

C




I
N

Lc

Put 9y=2 In eq? (T
Le +3= 34
L + 2 = 34
Le = 34-2
Lye = 32
e — 3%
L
2 =g

Solution = (x,4)= ( 83,2)

(4) Solve the following simultaneous equations.

Xy Xy X Y
N Ty g 22 oy —+5y=13; 2x+==19
(1) 37 574 (11)3 y X 5

2 3 5 4
(i) —+-=13; —=—=-2

X y Xy

'S
"




(!
00

‘é“xx *,9%_7\3
> E

4x — 24 = 8 — @

Subtyact eq? @ From eqd (I)

Lk +3y = 48
/

— L% -24 =8
—_ + —_
5y = Lo
gy = 4O
. 5

y=2

in eq” (1
M ) —g

Put

c
1
R

{

Le — 29 =g

Lx - (2x8) = 8




Lx = 8 +16
e = 2.4

_ g
® o
X =06

n) .3 L Gy — (9 '\x_l_ 3 — (Q
3 ToYy —— ) ; Z < 9’ - 'J
?3" +5y =13
”’x%wL 3% Ey = 3%I3
®+ 159y =33 — @
29 + J =19
2
>y A |
30X 2Ly + ?ye’)xz = 230 %19
]
609 + Iy = S53Fo0 —@
Subtiact eq® @© fyom eq”? @ ,

6o + 189 = 530

— 9?-4—1/2/3:33




S5 Jx = 53]
53]
X = "3
X =3
Put 2=9 in eq? (@ ,
2+ (6y = 839
g + 15y = 35
6y = 39-93
15y = 30
¥y = 30
S
y =2
Solution = (x,4)= (9 ,2)
i(.'._) 2' + 3 - 'IQ . 5 L‘ A
%z y - Y e y -2
Le £ L - m 12 1 .
e J
2+ 3n = 13 @




5m- 4n =

Multiply eq? () by L ond eq (@) by
J 1 g J ! N J
v + 12~ = 59 — @
l5m — 1P = -6 — (™
) g
Add  eqh (m) ond eq” @
! \_/ ! N/

8 r +/lj.4f‘=5‘2_

+ 15 — (2 = —
23 m = 46
P L6
25
n=9

Put

20 + 50 = 13

( 2x2) +3n = 13
4 + 3n =13
3n = 12-4




NnN=3
N O« ,

m-—Q_ P N — 9
V) = T l-——o
L =y ¢ <=3
x b R
26=-" . vy = )

o T ~ 3

Solution = (x,9) = (%_ l%)

(57) A two digit number is 3 more than 4 times the sum of its digits. If 18 is added to this

number, the sum is equal to the number obtained by interchanging the digits. Find the
number.

Sol” 2- Let, +the diqit at +Hthe uwunit

plqce

be ‘=’ o-nd the cl:‘\q’{’o ot the Eens

Io [qge

The two digit Number (S,

3 more

Hhon L +Hmes +the sum 0f (ts digits.




[0y +2 = L(2e+y) +3

[0y +x = Gx+ Ly +3

loy+ R -4 — 4Ly =3

-3 +6y =3

ety — @

Tf (8 s odded to +this ~nwanber , the

sum g €qual £ Bhe phombey Obto’ned (og

:r\-(:e,"(c‘no-ngfr\q H~e <:(:°\e}|'£s )

)

103+ae. + 1R = (0x+ Yy
loy +¢ —lox -3y = -8
9= + 393y = -—I8&

—2 4N = -2 —®

Su..[:a'lz'foc‘[; eq’) @ f'rom eq') @

I
(
o

- 2+ y
5 9

— — K +2y = |
i —

-y < -3

y =3




Put ¥y=-3 in eg" (1) ,
{ O/

-—R 4+2y = |

-% + (2x3) =

—% +6 = |

The two digit Number (S,

= lOg-‘-Z—

( 10x3)+5

30+5

35

(l

(6) The total cost of 8 books and 5 pens is 420 rupees and the total cost of 5 books and 8
pens is 321 rupees. Find the cost of 1 book and 2 pens.

SolPs-
Let, bthe cost of 1 book ond 1 pen

b ond T ecti

cost of ¢ books ond S

Now, +the totol




20 gupees.

e + 5y = 420 — @

Also | the total cost of 5 boosks

ond &

Pens IS 3921 gupees.

52 +8y= 321 —— (@

wlbipl n ?
6hxe + Loy = 3360 — @
L5x + 4oy =1605 — @

Suwbtvtoct eq” () F¥om eq” (@
j N { =

— 25% * 48y = (605
39 = [#55
(F 565
X = "33
x = L45

Put

2 =4S n eqn (T




( 45 x8) +5y = 420

360 + 5y = 420

5y = 420 — 360
59y = 60
vy = 60
S
< |2
The cost of | _book € 92 pena
= X+ 2y
= 45 + 2%|2
= LS + 24
= 2 69

(7%) The ratio of incomes of two persons is 9 : 7. The ratio of their expenses is 4 : 3. Every
person saves rupees 200, find the income of each.

S0INg-

Let, Hhe ncome of two lo@,isgns_be_

X ond Yy Tupees espectively.

Now, +he wotio of Hhelr IDcomes 1S 9.7

7/




N
+x = 3y
+2 - 9y = O — @

AMso the watio of thely expenses IS

ond eoch pe¥son Saves wupees 2.00.

T ncome - qufngs = En'penses
X — 200 L
J — 200 3

3(»®-9%200) = L (3—200)

32 — 600

3% -4y = —200 —— (@
Muwltiply €qnh (@ by 3 ond cq? @ by 7,
20 — 27y =0 —— (@

2Lie -

18y = —I(4o0

— @

YO n




2/(')‘6 - 2@y = —14oo

— l/lé—Z?3=0
/7

— + —
_j = — |{4OOo
vy = 400
Puwt y= lgoo In e,c{’) )
+® -9y =0©
Fe = 9y
Foe= 9xXI4LOO
) oo
e = ¥ goo
7
X = [B0OO

The (Nc O me of twd  percsons IS

< (oo ¢ 2 1400 ’b’esped:f\l‘elc}.

(8") If the length of a rectangle is reduced by 5 units and its breadth is increased by 3 units,
then the area of the rectangle is reduced by 8 square units. If length is reduced by 3 units
and breadth is increased by 2 units, then the area of rectangle will increase by 67 square
units. Then find the length and breadth of the rectangle.

Solns-

o
v

Let, +&he | er\\,crl:'"\ ond bread £th of +he




C e e 2 1+ cEivelN.

Axea of 'Y’edc,w\g(e,

= le,ng% X bAeadth

Y &g, units

Nos, i Hhe fpj\s-lzh ?5 Yeduced 103 [
' { is NncYeas
3 unibs , then +the amea of the Tectangle

s ged uced 1&3’ 2 5 q uone uNnr Es .

(®-5) (y+3) = =3 —8&
gv{+’%x -5y —I5 = %—8
3% -5y = 15—-8

32 -5y =31 — @

Als o , op H\e_LeA§J:b_?5_”Ce,_d_u;_ng_b§_3—

units  ond fts breadth is fncryeased L’\‘;‘

2 units , then the onea of the Tec,{':cmgle

will fncrease by 63 Lquoane  onlbs,

C»2—-3) (Y+2) = 29y +67




rx-0y <38 @
Mealtiply eq” () by 2 ond eq”? (@ by
N | — =4 ~N
bx — [0y =14 — (I
6x - 9y = 219 ——

—_ G%—- IOJ = 4
7 ¥ —

J = 2056

Yy = 205

Put

yc= 2065 in eq” (D),
< I 7

32 -5y =%

3% — (5x208) = %

3% — 1o =+

3= + FlOo2S

3% = (0372




The [engbh of bhe vyectangle is 344

wNits ond the breadih 0f the wectongle

1S 205 wnits

(9) The distance between two places A and B on road is 70 kilometers. A car starts from A
and the other from B. If they travel in the same direction, they will meet after 7 hours. If
they travel towards each other they will meet after 1 hour, then find their speeds.

Solhd-

Let, +£he epeeds of bthe caxs be % km

peY howy ond y km pers bhowr Tespechively,

Now, Speed = Dist once

Trme

Now, 1Ff they +Lyavel in Some d (vech'on

then they will meet aftery T howrs.

x — |

e
)
n
o




Also , 1 Ehey L yavel Eowavrds each other

Hhen they  will meet afteyxy 1 howr,
% +y = '-7-'0
|
X+ Yy = FoO —_— @

X -4 =1lo
+
'X-{-/:?O
22 = 80
e = 80
2
¥ = Lo

X -4y =10
Lo -y = lo
Yy = Lo-lo




“* The gpeede 0f &he ca¥s o¥e 4O km[Hy

ond 30 km/HRHY Yespectively.

(10") The sum of a two digit number and the number obtained by interchanging its digits
1s 99. Find the number.

it ot the uwunit Ic:>l<1ce.

be ‘»’ o-nd the clf@”'/ ot the Eens Iglqg )

The two digit Number (5,

= 0y + 22

Now, the noermber Obitosned b:f intenr -

qging the digitse s |
J \J N )
= 1o + J
Noed Hhely cum s 99.

loy+2 + [ox + Y 39

([l + (Iy = 99

x+y =9 — @

The infoxmabion given heye s {[nsuffcient.




I +9 =39
y = 9 -1
J =8
Similaxly , Wwhen =2 bthen 3y =7
when % =3 then J =6
When *®=Y4 then Y =5

When ® =5 then Y= 4

When ® =6 then Y =3

When ® =3 Hhen Y= 2

%
u
R
>
§

when

The numbexy could be |

g1, 32 63 , sS4 ,L4s 3¢, LF ,I(¢Q




