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Chapter 3: Pair of Linear Equations in Two Variables

3T 3: 3 IR AT AWk AHIHIOT |

Section 1: Detailed Concepts, Consistency Conditions & Methods
Tz 1: fasqga aurRond, Sirqar & 2 ud fateat

3.1 Pair of Linear Equations in Two Variables / 3.1 g ==t # 3@ afiezor g

[English Theory]: An equation which can be put in the form ax + by + ¢ = 0, where a, b, ¢ are real numbers and a,
b are not both zero (i.e. a2 + b2 # 0), is called a linear equation in two variables x and y.
Every solution (x, y) of this equation corresponds to a point on the straight line representing it.
A general pair of linear equations in two variables is represented as:

aix + bqy + ¢4 =0 —(Line 1)

asX + boy + ¢ = 0 —(Line 2)

Geometrically, two straight lines in a plane can exhibit exactly one of three possibilities:

1. Intersecting: The two lines intersect at a single point = Unique solution.

2. Parallel: The two lines never meet = No solution.

3. Coincident: The two lines lie on top of each other = Infinitely many solutions.

[[6& Rgia]: Ter wiaor 92 ax + by + ¢ = 0 & ¥4 & @1 1 Gehdl §, S8l @, b, ¢ IRl TS & 9T a 3R b &1 = gl
& (arafqa? + b2 # 0), & == x 3R y & eh ek aFfteReor shgarra 1

=9 THIRUT T UAE & (x, y) 39 FAEUd et areft TRet a1 IR fd g foig gtar 81

& =R F s THeRoT g I U FU:

a1Xx + bqy + ¢c1 = 0 ddT asx + byy + ¢ = 01

Ueh It & & 78 &t F@rsi & forg fiF darremd g &

1. ufoesdl ¥@g: 3@ e fig R dredt & = Sifgda gl

2. iR @14 @7 Haft 781 fBerdt = i g Tal|

3. HuTet @ @Y Th-gIR & HWR T gt § = sruikfad w0 @ sie gl

3.2 Consistency Analysis & Ratio Comparison Table / 3.2 Hiradt & 2rd Qa Srurdl el g1 aroft
[English Theory]: For the system a;x + by + ¢, = 0 and ax + boy + ¢, = O:

« Condition 1 (Unique Solution / Consistent):

If aq/a5 2 bq/b,, the lines intersect at a point. The system has exactly one (unique) solution and is called
Consistent (T74d).

« Condition 2 (Infinitely Many Solutions / Dependent Consistent):

If a¢/a5 = be/by = €4/c5, the lines are coincident. The system has infinitely many solutions and is called Consistent
| Dependent (31TfSrd Tre).

 Condition 3 (No Solution / Inconsistent):

If aq/as = by/by £ c4/co, the lines are parallel. The system has no solution and is called Inconsistent (31&Td).

[f&& Rrgia]: Tieror g agx + by + ¢ = 0 3R ayx + byy + ¢, = 0 & g

o o1t 1 (sifEefta gt / sivre):

g aq/a, 2 by/b,, dt W ufawed gt &1 dhaer Tar Sifgdt gat gtar & ofk THteneur g Wi dhgetrar &

o o1 2 (3 gt / SnfaYa Er):

If& aq/ag = by/by = ¢q/c,, dt @TT Hurdt gidl 1 SuRfAd ®U & 3k g1 81d & 3R FHIeRUT g A | Shgerrd gl
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o et 3 (1S &t &1 / 3riTTa):
g aq/ay = by/by 2 ¢q/cp, At @Y THIR Bt &1 IS & 81 BiaT SR THIHOT i I hgeldl &l

3.3 Algebraic Methods: Substitution & Elimination Methods / 3.3 fismfordia fafdat: ufawne= fafd ve fasas
fafa

[English Theory]: Method 1: Substitution Method (ufa=rmu= faf):

Step 1: Express one variable in terms of the other from one equation (say y in terms of x).

Step 2: Substitute this value into the other equation to get a linear equation in a single variable.

Step 3: Solve for this variable and back-substitute to find the remaining variable.

Edge cases: If a true statement like O = 0 is obtained = Infinitely many solutions. If a false statement like 0 = 9 is
obtained = No solution.

Method 2: Elimination Method (feiiu= fafa):

Step 1: Multiply one or both equations by suitable non-zero constants so that the coefficients of one variable
become numerically equal.

Step 2: Add or subtract the equations to eliminate that variable.

Step 3: Solve the resulting single-variable equation and substitute the value into either original equation.

[ Rgial: fafa 1: ufawmg= fAfer (Substitution Method):

7RO 1: fR} Yo THtenvoT & Teh R T AT gER @R & UGl § F1d hifolg (S x & Tal 7 y) |

TROT 2: 9 A i gL FHIA0T # U1 ahech Yeh R aTell GHIehUT U1 hifSIg|

TROT 3: I TR 1 A AT Hech Yd THIAUT H @R GERT TR F1d HIfSg|

farsly fRfaar: afe 0 = 0 ST 9 U UT 81 = JORMAd 9 § 3 gl afc 0 = 9 ST 39 Y U & = s gl Tal|

fafer 2: faeia= fafd (Elimination Method):

TROT 1: FHIRROT hl IUYeT A STaRT © 0T ehch fohdl e TR & TUTIch] ohl AT ¥4 ¥ A S8
TROT 2: Yeh GHIRTOT i TR & ¥ S AT HeTeh 39 TR I f[aeiiu FifSrg)

TROT 3: UTW Geh <R aTet THIGHRUT hl gl hech AT [enTel SR Hel THTA0T H I@eh GERT TR T e

Ex 3.1Ql(i): x+y=10&x-y=4 Ex 3.1 Q7: Triangle Formed with X-Axis

| == x-y+1=0
m— 3X 4+ 2y-12=0
Shaded Triangle

Intersection (7, 3)
Girls = 7, Boys = 3

— X +y=10
-4 —_—X-y=4

; <N | 4 .o

0 2 4 6 8 10 2 -1 o0 1 2 3 a 5
Fig 3.1: Graphical Intersection for Linear System Ex 3.1 Q1 (Intersecting at (7, 3)) and Ex 3.1 Q7 (Shaded Triangle with Vertices (-1,
0), (4, 0), and (2, 3)) — TYBA Coaching Centre

Section 2: Textbook Solved Examples with Step-by-Step Bilingual Solutions

T 2: UeAqEa® & aHft g frw g Igreen (fasga wRoEg &)

Textbook Example 1: Graphical Representation of Akhila at the Fair / 3g1g<u1 1: 3if&er &1 A« # ST (ardhia
RA=gon)
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[Problem - EN]: Akhila went to a fair in her village. She wanted to enjoy rides on the Giant Wheel and play
Hoopla. The number of times she played Hoopla is half the number of rides she had on the Giant Wheel. Each
ride costs ¥ 3, and a game of Hoopla costs ¥ 4. She spent ¥ 20. Represent this situation algebraically and
graphically.
[51%1 - HI]: 31f@en A & 781 397 =t i wardt Fi aur gue @ Al guet e 6 dear et it qardt i @ i andh
81 =REf &1 ¥ 3 uf Trane aut gue & ¥ 4 ufa @ g ok I8 gt % 20 @ frg1 5@ dfiemifordta aur arhra wu # egem
Hifsqi

Step-by-Step Solution (English):

Let number of rides on Giant Wheel = x and number of Hoopla games = y.

Algebraic representation:

Ly=x/2=>x-2y=0—(1)

2.3x+4y=20—(2)

Points for Line (1): (0, 0), (2, 1), (4, 2).

Points for Line (2): (0, 5), (4, 2), (20/3, 0).

Both lines intersect at (4, 2). Thus, Akhila had 4 rides on the Giant Wheel and played Hoopla 2 times.

WRoTelg & (fed):

AT TRET I FERY = X AT gUeAT @ = Y|

SorTfordtg AT x — 2y = 0 Ja1 3x + 4y = 20|

@1 &g (0, 0), (2, 1), (4, 2)1

@1 2 & foig; (0, 5), (4, 2)1

T YETd g (4, 2) W ufdede ot &1 ord: It Y Tard & Tweam = 4 Ju guen @ f T=m = 2 81

Textbook Example 2: Stationery Cost: Romila & Sonali (Coincident Lines) / 3gTgvur 2: A« 3k WiATeft Y
ofere (Saret 3amd)

[Problem - EN]: Romila went to a stationery shop and purchased 2 pencils and 3 erasers for ¥ 9. Her friend Sonali
bought 4 pencils and 6 erasers of the same kind for ¥ 18. Represent this situation algebraically and graphically.

[ors1 - HIT: Afaer a T 9 7 2 o8« aur 3 as @& | 9iAreft & 18 7 4 dffer aur 6 Tag @i | 58 urhiy &u # RAsfa fifsial

Step-by-Step Solution (English):

Let cost of 1 pencil =% x and 1 eraser =% y.

Equations: 2x + 3y =9 —(1) and 4x + 6y =18 —(2).

Comparing ratios: a¢/ap = 2/4 =1/2, b1/by = 3/6 =1/2, c1/cy = 9/18 = 1/2.

Since aq/ap = by/by = ¢4/cy, the lines are coincident (Fureft) and there are infinitely many solutions.

UG g (f84):

AT iR A J =X A1 WS = R y|

gHtepoT: 2x + 3y = 9 TAT 4x + 6y = 18|

ST getHT: a4/ap = by/by = ¢q/cy = 1/21

31d: 1 AT TuTelt § 9T SruRfAd U & 3 g &1

Textbook Example 3: Railway Tracks (Parallel Lines) / 3aTgvur 3: ¥ yeRal (¥HiaR @)
[Problem - EN]: Two rails are represented by the equations x + 2y =4 = 0 and 2x + 4y — 12 = 0. Represent this
situation geometrically.
[orst - HI: &) 3 geRRat afieron x + 2y — 4 = 0 3iiR 2x + 4y - 12 = 0 gRT fA==fua &1 3@ surfadia u & sgea fifeg)
Step-by-Step Solution (English):
For x + 2y — 4 = 0: points are (0, 2) and (4, 0).
For 2x + 4y - 12 = 0: points are (0, 3) and (6, 0).
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Comparing ratios: a{/as = 1/2, bi/by = 2/4 = 1/2, ¢4/cy = —4/(-12) = 1/3.

Since aj/a, = by/by # cq/cy, the two lines are parallel (FATAR) and will never cross each other.

=T g (fdh):
SUTE gl A: aq/ag = by/by = 1/2 # ¢4/cy (1/3)1
31d: @MY FHTER § 3R 3 Uoh-gIR i st 181 arreht (hlS gt Agh) |

Textbook Example 4: Substitution Method: 7x - 15y = 2 and x + 2y = 3 / I&1g%vr 4: ufawma= fAafd grRT 7x - 15y
=23Rx+2y=3HgA

[Problem - ENI: Solve the following system of equations by substitution method: 7x —15y = 2 and x + 2y = 3.
[&r21 - HI: wfa=umo fAfd grr A gefiesor gm &t g FifSig: 7x - 15y = 2 qurx + 2y = 31

Step-by-Step Solution (English):

From equation (2): x = 3 = 2y.

Substitute in (1): 7(3 - 2y) =15y =2 = 21 - 14y - 15y = 2 = -29y = -19 = y = 19/29.
Substitute y in x: x = 3 = 2(19/29) = (87 - 38)/29 = 49/29.

Solution: x = 49/29,y =19/29.

WUTAE g (F):
gefieRRor (2) T: x = 3 - 2y Hteor (1) F@A W 7(3 - 2y) - 15y = 2 = 29y = 19 = y = 19/29|
3d: x = 3 - 38/29 = 49/29| 3n:fi® ga: x = 49/29, y = 19/291

Textbook Example 8: Elimination Method: Ratio of Incomes and Expenditures / 3&rgzur 8: fasitu= fafa: sma
3R =0 T ST

[Problem - ENI: The ratio of incomes of two persons is 9 : 7 and the ratio of their expenditures is 4 : 3. If each of
them manages to save ¥ 2000 per month, find their monthly incomes.

[s121 - HI]: &Y safarrat Y s o1 siqura 9 : 7 & iR 39k @l o1 3iquTa 4 : 3 81 af udes aafaer ufa #mg ¥ 2000 =T AT @,
a IR 71fAes o AT MifSigl

Step-by-Step Solution (English):

Let incomes be 9x and 7x, and expenditures be 4y and 3y.

Equations: 9x = 4y = 2000 —(1) and 7x - 3y = 2000 —(2).

Multiply (1) by 3 and (2) by 4:

27x - 12y = 6000 —(3)

28x - 12y = 8000 —(4)

Subtracting (3) from (4): x = 2000.

Therefore, monthly incomes: 9(2000) = ¥ 18,000 and 7(2000) = ¥ 14,000.

WU g (fEd):

HET 31T = Ox aUT 7x, 3R @d = 4y qor 3y

THteor: 9x — 4y = 2000 FT 7x - 3y = 2000]

y & TUTich THTT et OR; FHteR<oT (1) x 3 dam (2) x 4:

27x =12y = 6000 aur 28x — 12y = 80001

g W X = 20001

31d: AT 3T = 9 x 2000 = 18,000 U1 7 x 2000 = ¥14,0001

Textbook Example 10: Sum of a Two-Digit Number & Reversal / 3&1g20T 10: &t 3ichi <Y AT 3R 3T 3ichl &
geTed § s+ ST a1 I
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[Problem - EN]: The sum of a two-digit number and the number obtained by reversing the digits is 66. If the
digits differ by 2, find the number. How many such numbers are there?

[5%1 - HI: &Y 3ihl kY Ueh AT Ud Ik 3ichl ohl IeTe UR =it HEAT <kl THT 66 &1 AfE T & 3ichl o1 3idR 2 g, df T&m A1d
HifSrq | O<ft TEad ferat &2

Step-by-Step Solution (English):

Let tens digit = x, units digit = y. Number = 10x + y. Reversed = 10y + X.
Given: (10x +y) + (10y + x) =66 = 11(x +y) =66 = x+y =6 —(1).
Difference of digits = 2 = eitherx -y=2ory-x=2.
Casel:x+y=6andx-y=2=2x=8=x=4,y =2 = Number = 42.
Case2:x+y=6andy-x=2=2y=8=y=4 x=2= Number = 24.
There are two such numbers: 42 and 24.

UG g (fd):

AT GgTS 3ieh = X, T8 3ich = y | G T&AT = 10X + y| e WR = 10y + x|
A 1: 11(x +y) =66 = x+y =6l

STf 2: SR RIIAR2 > X —y = 2 3@y - X = 21

AT 1T x =4,y =2 => T@m= 42|

R 23:x=2,y=4 > d=m=24

37T U &Y Ty (42 3R 24) g

Section 3: Exercise 3.1 Complete Step-by-Step Solutions
T3 3: geAEat 3.1 & HYuf TRUEg T

Exercise 3.1 — Question 1/ ugitaeit 3.1 — U1

[EN] Form the pair of linear equations and find solutions graphically:

(i) 10 students of Class X took part in a Maths quiz. Number of girls is 4 more than boys. Find number of boys and
girls.

(ii) 5 pencils and 7 pens cost ¥ 50; 7 pencils and 5 pens cost ¥ 46. Find cost of 1 pencil and 1 pen.

[HI] =1 Tenai & gfierror g gA18Y 3R 39 aTthi g« 3ita hifSig:

(i) et X &k 10 fRenfiar 3 udeht ufamifar & wnt foran srsfaral hY g aga! @ 4 sifdew g1

(i) 5 G auT 7 Shersl 1 g T 50 §; 7 Gfee a1 5 sherwl &1 o1 T 46 g1

(i) Mathematics Quiz (71forq ug<fl):

Let girls = x, boys = y.

Total students: x +y =10 —(1)

Difference: x -y =4 —(2)

Points for (1): (0, 10), (10, 0), (7, 3). Points for (2): (4, 0), (0, -4), (7, 3).
Both lines intersect at (7, 3) (See Fig 3.1 Left).

Hence, Number of girls = 7, Number of boys = 3.

(i) Pencils & Pens (98« 3R &etH):

Let cost of 1 pencil =% x, 1pen =% y.

Equations: 5x + 7y = 50 —(1) and 7x + 5y = 46 —(2).

Points for (1): (10, 0), (3, 5), (-4, 10). Points for (2): (8, -2), (3, 5), (-2, 12).
Both lines intersect at (3, 5).

Hence, Cost of 1 pencil =¥ 3, Cost of 1 pen =¥ 5.

Final Answer / 3<IR: (i) Girls =7,Boys =3 (ii) 1Pencil=¥3,1Pen=%5
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Exercise 3.1 — Question 2 & 3 /UGt 3.1 —uH 2 Ta 3

[EN] Q2: On comparing ratios a1/a2, b1/b2, c1/c2, find whether lines intersect, are parallel or coincident: (i) 5x -
4y +8=0;7x+6y—-9=0 (ii) 9x + 3y +12 = 0; 18x + 6y + 24 = O (iii) 6x-3y +10=0; 2x-y +9 = 0.
Q3: Check consistency: (i) 3x+2y=5; 2x-3y=7 (ii) 2x-3y=8; 4x-6y=9 (iii) (3/2)x+(5/3)y=7; 9x-10y=14 (iv) 5x-
3y=11; —-10x+6y=-22 (v) (4/3)x+2y=8; 2x+3y=12.
[HI] w1 2: srquEt a1/a2, b1/b2, c1/c2 6 go=t & 71 HifSg ok Fad ufa=ddl, wwiar ar durdt &1 ust 3: na/srama i
Sita AT

Solution to Q2:

(i) a1/ag = 5/7, bq/by = =46 = =2/3 > a,/ay # by/b, = Intersect at a point (ufa=dg & ).

(i) aq/ay = 9/18 = 1/2, by/by = 3/6 = 1/2, ¢c4/cy = 12/24 = 1/2 = ai/a, = b/b,y = ¢4/cy = Coincident lines (Hureft

@),
(i) a1/ay = 6/2 = 3, by/by = =3/(=1) = 3, ¢4/cy = 10/9 = ai/a, = b1/b,y # c4/c, = Parallel lines (FHiwR ¥@Q).

Solution to Q3:

(i) 3/2 # 2/(-3) = Consistent (Trd).

(i) 2/4 = -3/(-6) = 1/2 # 8/9 = Inconsistent (3 TT).

(iii) (3/2)/9 = 1/6 # (5/3)/(-10) = -1/6 = Consistent (F7d).
(iv) 5/(-10) = =3/6 = 11/(-22) = -=1/2 = Consistent (&7d).
(v) (4/3)/2 = 2/3 = 2/3 = 8/12 = Consistent (Fd).

Final Answer / 3%: Q2: (i) Intersect (ii) Coincident (iii) Parallel * Q3: (i) Consistent (ii) Inconsistent (iii)
Consistent (iv) Consistent (v) Consistent

Exercise 3.1 — Question 4, 5,6 & 7 / usitacit 31— u% 4,5,6 Td 7
[EN] Q4: Consistent/inconsistent graphical check: (i) x+y=5; 2x+2y=10 (ii) x-y=8; 3x-3y=16 (iii) 2x+y-6=0; 4x-
2y-4=0 (iv) 2x-2y-2=0; 4x-4y-5=0.
Q5: Half perimeter of rectangular garden is 36 m, length is 4 m more than width. Find dimensions.
Q6: Given 2x + 3y - 8 = 0, write another equation so pair is (i) intersecting (ii) parallel (iii) coincident.
Q7: Draw graphs of x -y + 1 =0 and 3x + 2y - 12 = 0. Find coordinates of triangle vertices formed with x-axis and
shade.
[HI] w1 4: Evra/3riTa arhi g1 U2 5: STraaTehR anT &Y fammd| ust 6: s gt foraan ust 7: x-sier 4 a4 Ryer &
2fief Te srifeRa wmi

Q4 Solutions:

(i) a/ap = by/by = cq/c, = 1/2 = Consistent (Coincident lines: y = 5 - x, infinitely many solutions).

(ii) a1/ag = bq/by = 1/3 # 8/16 = Inconsistent (Parallel lines, no solution).

(iii) 2/4 =1/2 £ 1/(-2) = -1/2 = Consistent. Lines intersect at (2, 2).

(iv) 2/4 = -2/(-4) = 1/2 # -2/(-5) = 2/5 = Inconsistent.

Q5 Solution (Rectangular Garden / ITIATRR I1):

Let length = x m, width = y m. Given: x =y + 4 = x -y = 4 —(1).

Half perimeter: x +y = 36 —(2).

Adding (1) and (2): 2x = 40 = x = 20 m (Length / #a1d), and y = 20 - 4 = 16 m (Width / =itsTE).

Q6 Solution (Given 2x + 3y - 8 = 0):

(i) Intersecting lines (aq/ap # bq/by): 3x+2y -7 =0.

(ii) Parallel lines (aj/ay = by/by # c4/cy): 2x + 3y =12 = 0.

(i) Coincident lines (a1/ay = bq/by = ¢q/cy): 4x + 6y - 16 = 0.
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Q7 Solution (Triangle Vertices — See Fig 3.1 Right):

Line1: x -y + 1= 0 = meets x-axis (y=0) at A(-1, 0).

Line 2: 3x + 2y - 12 = 0 = meets x-axis (y=0) at B(4, 0).

Intersection of both lines: From (1), y = x+1.In (2): 3x + 2(x + 1) -12=0=>5x =10 2 x = 2,y = 3 = C(2, 3).
The triangle formed by the lines and the x-axis has vertices: (-1, 0), (4, 0), and (2, 3).

Final Answer / 3<R: Q5: Length = 20 m, Breadth =16 m ¢ Q6: (i) 3x+2y-7=0 (ii) 2x+3y-12=0 (iii) 4x+6y-16=0
«Q7:(-1,0), (4,0), (2, 3)

Section 4: Exercise 3.2 Complete Step-by-Step Solutions (Substitution Method)

T 4: ALt 3.2 F HYUf TRUg g (Wfawma= fafd)

Exercise 3.2 — Question 1/ ugimasil 3.2 —usi 1

[EN] Solve the following pairs of linear equations by the substitution method:
(i) x+y=14;x-y=4

(i)s-t=3;s/3+t/2=6

(iii) 3x-y=3;9x-3y =9

(iv) 0.2x + 0.3y =1.3; 0.4x + 0.5y = 2.3

(v) v2x + v3y =0; v3x-v8y =0

(vi) (3x/2) - (5y/3) =-2; x/3 + y/2 = 13/6

[HI] =1 s wefienzor g &t wfaemos fRAfY @ g fifsia:

e ()x+y=14;x-y=4:
From (2), x =y + 4. Substitute in (1): (y +4) +y=14=>2y=10=>y=5;x=5+4=9,

o (ii)s-t=3;s/3+t/2=6:
From (1), s = t + 3. Multiply (2) by 6 = 2s + 3t = 36. Substitute s: 2(t + 3) + 3t =36 > 5t=30=>t=6;s=6 +
3=0.

e (iii)3x-y=3;9x-3y=9:
From (1), y = 3x - 3. Substitute in (2): 9x = 3(3x - 3) = 9 = 9 = 9 (True statement).
This means there are infinitely many solutions given by y = 3x = 3, where x is any real number.

e (iv) 0.2x + 0.3y =1.3; 0.4x + 0.5y = 2.3:
Multiply both equations by 10 = 2x + 3y = 13 —(1) and 4x + 5y = 23 —(2).
From (1), x = (13 - 3y)/2.In (2): 4((13 - 3y)/2) + 5y =23 =226 -6y +5y =23 > -y =-3=>y=3:x = (13 -
9)/2 = 2.

e (V)v2x++J3y=0;V3x -8y =0:
From (1), x = =(V3/v2)y. In (2): v3(-v3/v2y) - 2v2y =0 = (-3/v2 - 4/v2)y=0=>y=0;x = 0.

e (vi) (3x/2) - (5y/3) = -2; x/3 +y/[2 =13/6:
Multiply by 6: 9x = 10y = =12 —(1) and 2x + 3y = 13 —(2).
From (2), x = (13 = 3y)/2.In (1): 9((13 - 3y)/2) - 10y = =12 > 117 - 27y - 20y = -24 = 47y = 141>y =3; X =
(13-9)/2=2.

Final Answer / 3<IR: (i) x=9, y=5 ¢ (ii) s=9, t=6 ° (iii) y=3x-3 (infinitely many) ¢ (iv) x=2, y=3 ¢ (v) x=0, y=0 ° (vi)
x=2,y=3

Exercise 3.2 — Question 2 & 3 / UGt 3.2 — U2 qd 3

[EN] Q2: Solve 2x + 3y = 11 and 2x - 4y = -24 and find m for which y = mx + 3.
Q3: Form linear equations and solve by substitution: (i) Two numbers differ by 26, one is 3 times other. (ii) Larger
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of two supplementary angles exceeds smaller by 18°. (iii) 7 bats and 6 balls cost ¥ 3800; 3 bats and 5 balls cost ¥
1750. (iv) Taxi charges: 10 km cost ¥ 105, 15 km cost ¥ 155; find fixed, charge/km and cost for 25 km. (v) Fraction
becomes 9/11if 2 is added to both, 5/6 if 3 is added to both. (vi) 5 yrs hence Jacob is 3 times son's age; 5 yrs
ago he was 7 times son's age.

[HI] wsr 2: 2x+3y=11 3R 2x-4y=-24 ohl &1 3R m T A1 U 3: g gHETeil & efiepor vd ufama= g«

Solution to Q2:
From (1),2x=11-3y.In(2): (11 -3y) -4y =-24= -7y =-35>y=5:2x=11-15=-4 = x= =2,
Now fromy =mx +3:5=m(-2) +3=>-2m=2=>m=-1.

Solution to Q3:

(()x-y=26,x=3y=>3y-y=26=>y=13,x=39.

(i) x+y=180,x-y=18 = (y +18) +y =180 = y = 81°, x = 99°.

(iii) 7x + 6y = 3800, 3x + 5y = 1750 = x = (1750 - 5y)/3.In (1): 7(1750 - 5y)/3 + 6y = 3800 = 17y =850 2> y =%
50 (Ball), x =¥ 500 (Bat).

(iv) x + 10y =105, x + 15y = 155 = 5y = 50 = y =¥ 10/km, x = ¥ 5 (Fixed). For 25 km: 5 + 25(10) = ¥ 255.

(V) (x+2)/(y+2) =9/11 = 11x - 9y + 4 = 0; (x+3)/(y+3) =5/6 = 6x -5y + 3 =0.

Solving gives x =7,y =9 = Fraction = 7/9.

(Vi) (x +5)=3(y+5) =2x-3y-10=0; (x-5=7(y-5 =>x-7y+30=0.

Solving gives Jacob (x) = 40 years, Son (y) = 10 years.

Final Answer /3xR: Q2: x = -2,y =5, m= -1+ Q3: (i) 39, 13 (ii) 99°, 81° (iii) Bat ¥ 500, Ball ¥ 50 (iv) ¥ 5, ¥ 10/km,
¥ 255 (v) 7/9 (vi) Jacob = 40 yrs, Son =10 yrs

Section 5: Exercise 3.3 Complete Step-by-Step Solutions (Elimination Method)

T3 5: UeATEet 3.3 ¥ WU TRUEg, g (e fafe)

Exercise 3.3 — Question 1 & 2 / usiaeft 3.3 — U 14d 2

[EN] Q1: Solve by elimination and substitution: (i) x+y=5; 2x-3y=4 (ii) 3x+4y=10; 2x-2y=2 (iii) 3x-5y-4=0;
9x=2y+7 (iv) x/2+2y/3=-1; x-y/3=3.

Q2: Form linear equations and solve by elimination: (i) Fraction reduces to 1if 1is added to num & subtracted
from den; becomes 1/2 if 1is added to den only. (ii) 5 yrs ago Nuri was 3 times Sonu; 10 yrs later Nuri will be
twice Sonu. (iii) Sum of digits of 2-digit number is 9; 9 times number is twice reversed number. (iv) Meena
withdrew ¥ 2000 in ¥ 50 and ¥ 100 notes (25 notes total). (v) Library charges: fixed for 3 days and daily after;
Saritha paid ¥ 27 for 7 days, Susy paid ¥ 21 for 5 days.

[HI] w21 1: faeia= ge ufaemu= fRAfY @ gor1 wsr 2: 2reg gursi & fasiu= fAfa @ g

Solution to Q1 (fa=itu= fafa @ g=1):

(i) Multiply (x + y =5) by 3= 3x + 3y = 15. Add to 2x - 3y =4 = 5x =19 = x =19/5;y = 5 - 19/5 = 6/5.

(i) Multiply (2x -2y =2)by 2 > 4x -4y = 4. Addto3x +4y =10=>7x =14 > x=2;2(2) -2y =2=>y=1.

(iii) 3x = 5y = 4 and 9x - 2y = 7. Multiply first by 3 = 9x - 15y = 12. Subtract second = -13y =5 = y = =5/13; 3x
=4 -25/13 =27/13 = x=9/13.

(iv) 3x + 4y = -6 and 3x - y = 9. Subtract second from first 5y = -15=>y=-3;3x=9-3=6 > x=2.

Solution to Q2 (RA<iu= fafd gRT 2ree guwd):

(i) Let fraction = x/y. (x + )/(y =1 =1=2x-y=-2. x/(y+1)=12=>2x-y=1.
Subtracting equations gives x=3;y = 3 + 2 = 5 = Fraction = 3/5.

(i) x=-5=3(y-5 =2x-3y=-10; x+10=2(y +10) = x - 2y = 10.
Subtracting gives y = 20 years (Sonu); x = 2(20) + 10 = 50 years (Nuri).

(ii)x +y=9; 9(10x +y) =2(10y +x) = 88x-1ly=0=>8x -y =0.

Adding both equations: 9x = 9 = x =1,y = 8 = Number = 18.
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(iv) x + y = 25 (notes); 50x + 100y = 2000 = x + 2y = 40.

Subtracting: y = 15 (¥ 100 notes), and x = 25 - 15 = 10 (¥ 50 notes).

(V) x +4y =27; x+2y =21

Subtracting gives 2y = 6 = y = ¥ 3/day (Extra charge); x = 21 - 2(3) = ¥ 15 (Fixed charge).

Final Answer / 3<%: Q1: (i) 19/5, 6/5 (ii) 2, 1 (iii) 9/13, =5/13 (iv) 2, =3 * Q2: (i) 3/5 (ii) Nuri = 50, Sonu = 20 (iii)
18 (iv) 10 of ¥50, 15 of ¥100 (v) Fixed ¥ 15, ¥ 3/day

Section 6: Chapter Summary & Comparison Table

TS 6: AT WRILN TS fafdrai i g
Algebraic Method  Key Mechanics / 7z ufshar Best Suited When / Saffie Suges
| fafa Fa
Substitution Express one variable in terms of the other and One equation already has a variable
Method substitute. with coefficient £1.
Elimination Multiply equations by constants to cancel one Both equations have coefficients
Method variable by adding/subtracting. greater than 1.
Consistency aj/ay # bs/by (1 solution), = (inf solutions), # c4/c, (0 Checking solvability without
Ratios solutions). graphing.
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