Maths Chapter 3: Pair of Linear Equations in Two Variables
AT 3 - 3 =R} aTet Ak JHIHIT 3T

Chapter Review

o (Linear equation in two variables: An equation of the form ax + by + ¢ = 0,
where a, b, ¢ are real numbers and a, b are not both zero. It has
infinitely many colutions, and its graph ic a ctraight line. A pair of linear
equatione in two variables i¢ a cystem: X + é,, Y+ ey = 0 and a,x + b,y +
¢, = 0.

o Graphical method: Each equation i¢c drawn ac a line on the came graph. )
IF the linec intercect at one point, that point ic the unigue colution (the
pair i¢ consictent). (ii) IF the lines coincide, there are infinitely many
colutions (consistent, dependent). (iii) IF the linec are parallel there ic no
colution (incongictent).

o Conditions for consictency: For ayx + byy +cq = 0 and ayx + byy + ¢, = 0:
if a4/05 # by/b, the lines intercect. giving & unigue colution. I a,/a, =
é,,/ b, = 07/02 the lines coincide, giving infinitely many colutions. T a7/a2 -
by/b, # ci/c, the lines are parallel, giving no colution.

Substitution method: Step 1: exprecs one variable (cay y) in terme of the
other from either equation. Step 2: cubstitute it into the other equation to
get an equation in one variable. Step 3: colve it. Step 4: put the value back
to find the cecond variable. Example: x +y =14, x -y = 4:x = 14 - y, co
19-y-y=49y=35x=79.

Elimination method: Step 1: multiply the equations by suitable numbers co
that the coefficients of one variable become equal. Step 2: add or cubtract
the equatione to eliminate that variable. Step 3: colve the reculting
equation. Step 4: cubctitute to get the other variable. Example: 3x + 2y =
11, 2x + 3y = 9: multiplying and cubtracting gives x = 5, y = -2.
Crosc-multiplication method: For ayx + byy + ¢4 = 0 and o3x + byy + ¢, = 0
with a46, — a,b, # 0, x/[é,,cz - bye,) :y/(c7a2 - ¢y0y) = 7/(&792 - ayby).
This gives the colution directly.
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© Equatione reducible to a linear pair: Equations cuch ac 2/x + 3/y = 13 can
be reduced to a linear pair by putting 1/x = p and 1/y = 4, colving for p
and 4, then finding x and y.

* Word problems: Read the problem, acsume two variables for the unknowns
(For example ages, numbers, cpeed and time, cost of items), write two
equatione from the conditions, and colve by any method. Typical typec:
ages, digite of a number, cpeed-dictance-time (upctream and downctream),
fractions, geometry and cost problems. Always verify the answer with the

conditioncs.

Key Termg

(inear Equation — ax + by + ¢ = 0; graph ic a straight (ine.

Pair of Linear Equations — Two linear equations in the came two variables.
Consistent Pair — A pair that has at least one colution.

Inconcistent Pair — A pair with no colution (parallel lines).

Depena’ent Pair - Conr:‘cten?‘pm‘r with infinitely many colutions (coincident
/inec}.

Substitvtion Method — Exprecs one variable in terme of the other and
cubstitvte.

Elimination Method — Make coefficients equal and add or cubtract to remove
a variable.

C'korc—mu/ﬁ,b/ication — Direct formula. for the colution ucing 4, b and c.
Coincident (ines — (ines lying on top of each other; infinitely many colutions.
Parallel (ines — (ines that never meet; no colution.

Intercecting (ines — (ines meeting at one point; unique colution.

Solution — The pair (x, y) that caticfiec both equationg.
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Diagrame [ Flowcharte
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Consistent vse Tnconsictent
Consistent Inconcistent
* Unique or infinite colvtions « No ¢olvtion
« {ines meet or coincide + Lines are parallel

Jextbook Exercise Questions

Q.1 Solve by cubstitvtion: x + y = 14 and x - y = 4.

Ans. From the first, x = 14 - y. Put in the cecond: 14 -y -y =4, coy = 5,
and x = 9. Solution: [7, 5).

Q-2 Solve by elimination: 3x + 2y = 11 and 2x + 3y = 4.
Ans. Multiply first by 3 and cecond by 2: Ix + 6y = 33, 4x + 6y = 8.
Subtract: 5x = 25, x = 5. Then y = -2. Solution (5, =2).

Q.3 For what value of & doec 2x + 3y = 2 and (k- 1)x + (k + 2)y = 3k have
:’nﬂ‘m‘?‘e/y many colutions?
Ans. Need 2/(k-1) = 3/(k+2) = 2/(3k). From 2(k+2) = 3(k-1): k = 2. Check
3/(7) = 2/21 = 1/3. Hence & = 2.

Q-9 Check whether 2x + 3y = 7 and 4x + 6y = 18 are consictent.
Ans. a,/a, = by/b, = e,/e, = 1/2, co the linec coincide: concictent with
infinitely many colutions.

Q.5 Five years hence, the age of Jacob will be three times that of hic con. Five
years ago, Jacob'c age was ceven times his con'e. Find their present ages.
Ans. (et precent ages be x and y. x + 5 = 3(y + 5);x - 5 = 2y - 5) Sox-
3y = 710 and x - #y = -30. Subtract: qy = 40, y = 10, x = 40. ]acaé 40

years, ¢con 10 years.

Q.6 A boat goes 30 km upstream and 94 km downctream in 10 hours; 40 km
upstream and 55 km downstream in 13 hours. Find the cpeed of the
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ctream and the boat in ctill water.
Ans. (et u = cpeed of boat, v = ctream. Put 1/(u-v) = p, 1/(u + v) = 4: 30p +
949 = 10, 40p + 559 = 13. Solving: p = 1/5, 9 = 1/11. Sou —v =5, u +
v="11 u=8km/h v=3knh

Important Board-Pattern Questions (with Solutionc)

Q.1 [7 mark] The pairx + 2y =5 = 0 and -3x - 6y + 15 = 0 has how many
colutions?

Ans. Patios 1/-3 = 2/-6 = =5/15, ¢o lines coincide: infinitely many colutions.

Q.2 [1 mark] IF the lines are parallel, how many colutions doec the pair have?
Ans. Mo colution.

Q.3 [2 marke] Solve: 2x + 3y = 11 and 2x - 1y = -24.
Auns. Subtract: 2y = 35,y =5 Then 2x = 11 - 15 = -4, x = -2

Q.4 [2 marke] Find k for which the pair 3x +y = 1 and (2k - 1)x + (k - 1)y
= 2k + 1 has wno colution.

Ans. 3/(24=1) = 1/(k=1) # 1/(24+1): 3k = 3 = 24 -1, k = 2.

Q.5 [3 marke] The cum of the digite of & two-digit number ic 9. Nine times
the number ic twice the number obtained by revercing the digite. Find the
number.

Ans. (et tens digit x, units y. x + y = 9 ?7(10x +y)=2(10y + x), i.e. §8x =

11y, oy = §x. With x + y = qweget 9x = 9, x= 1,y = & Number: 18.

Q.6 [3 marke] Solve by crose-multiplication: x + 2y = 3, 2x - y = 1.
A“-ﬁ a7 = 7/ é1 =] Z/ 67 = —3; AZ = 2, éz = —7, 02 = -7- )(/(—2—3) ——y/[-5+7) =
1(-1-4):x =1,y = 1.

Notes by Abhichek Siv 5



Maths Chapter 3: Pair of Linear Equations in Two Variables
AT 3 - 3 =R aTet Ak THIHIT FIFT

HINDIL VERSTON
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T
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& =R # 3Bk THFBIT: ax + by + ¢ = 0 T FHT JHHT, olel a, b, ¢ ar_IfadF
TS & 37K 0, b gt ST T &) §TF I gor 1 & 3 e A Y &l
ﬁaﬁ#ﬁ@wWWalx+blg+cl =03#?a2x+b2y+c2 =0/
eIy fafe: gier FHET B YHC v & amm v T 8 () SHC TF fag
w3 1 A a8 faig ST &er & (Fard 7)) (ii) YHC T & ar 3T gor
(o1, a3 | (iii) YT FHGR & ar B & 7@t ()|

HITT b1 T aix + bay + €1 = 0 3R ax + boy + ¢, = 0 & ToIp: ¢ a1/ar #
bi/b, dF &0 Gfd=0¢ vd & Sigdar &e1) Afg arlas = bi/b, = cifc, AF SHT
ot & ST go7) Alg arla, = bi/b, # cifeo A YHD FHIR & HIS gor el
QISITaST fafer: =R ); Tt THFRT 3 T =7 (A ) %7 g3 =R & ugl 3
fore| =roor 2: 3 G THIFUT 7 IH qifay Tab TR BT FHIHT f#Het] =ur 3: I3
&CT 9| TR0T 4; HIT 9T THP IR =R faehior] IgTeon x +y = 19, x — y = &:
X=149 -y, 3F149-2¢y=4y=35 x=9|

faciraeT fafer =R ); THIBIN ) IuFH JAT3 I JUIT P9 difas [l T v &
IVTich SRIGT & &) FR0T 2: FHIFVN FI SIS AT TETHR T8 =7 &&T § TRT 3
UTT FHIFRVT &7 9| TR0T §: HIT IHHR g <R TdebTes] IFTEoT: 3x + 2y = 1,
2x+3y=4Fx =S5, y=-2|

geT VT Tafeh awx + bay + €1 = 0 37 ax + bay + ¢2 = 0 & 1B, &8T arb, —
a:b1 # 0, x/(bic, — byc) = y/(cia, — c2a1) = 1/(arb2 — ab,) | T &oT Hfter
fRerar &

3AF FIH F FHAT gy aTer FHIT: 2/x + 3y = 13 S THFON F Ifx = p
IR My = ¢ IR HBF 7397 §Td & p 377 ¢ & FT & R x 3T y 1 F
gl
Sfsgeh weT: T4 Ugan? 31T A1ty (311, HAT, A1er o a7, aegail & Hoo) &
fo1e gr =17 &7et, OIdT & gr FHNHIT ST 37 Tt oft fafd @ gor B9 GHH G
T, TSAT % 3ich, ATA-gI-FFA (4T & 3iganel o Wiager), e, sonfafa ik
HoT & T IJIT &) AT 91T 3 a7 Bl
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UTEYaTd ISATH T

T.) GIAeI9eT 3 86T HHAT: x + y = 14 IR x — y = 4]

JA- TG T X = 14 -yl GR ATFIWRIG — 29 = 4, y = § 3R x = 9] &t (4,
S)I

9.2 faciIusT 3 g7 HIell: 3x + 2y = 1| 37T 2x + 3y = 4]
I<Y- Vgt I 3 AR GIX BT 2 I U 9x + by = 33, 4x + by = 8/ FETT G Sx =
285, x = §)dgy = =21 &7 (S, -2)]

9.3 k & 7 Fre7 & 10 2x + 3¢ = 7 3% (k= Dx + C(k + 2)y = 3k & 3/ @oT
glar?
T 2/(k-1) = 3/(k+2) = 7/(3k) =Rl 2(k+2) = 3Ck—1) FF k = 7] AT 3/9 =
7/21 = 1/3) 3Tk = 7]

9.9 FIRIT 5 2x + 3y = 9 3R 4x + 6y = 13 JIT & =T e
ITT- a1/as = bi/bs = cife, = 12, FF: ST Tt & Farg SR I 767)

U.S Uil O 1 clehel @ 3117 &k YT F1 3G 1 ofter Jait gt arer af Uge! sleney
F 3T gz F 3 B F1T Feft o) I aSATT 3 T HIfT]
m—mmxﬁymﬁlx+5=3(g+5);x—5=7(y—S)l&7Ff:x—3g=
10 FR x — 7y = —30) TETT W 4y = 40, y = 10, x = 40] SAebey 40 TS, Y 10
v/

9.6 U 710 &RT & Gfddher 30 km 3R 3GaheT 44 km &It # 10 92 oidt & Gidder
40 km 31T 3igaper SS km F 13 6 oIt 31 €T FI =T FR BT 787 H T H}
HleT AT HIfeir)

<AL= T ) AT u, GRTvI 1/ —v) = p, I/(u +v) = ¢ T3 30p + 444 = 10, 40p

+ 85S¢ =1318Tp=1/S,¢=13ATu—-v=8uy+v=I,u=8knh,v
= 3 km/hl
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1< ded & Aoyl g (Fe7 Afed)
T[] 3] G x + 2y — S = 0 HR =3x — by + IS = 0 & fabeiat &7 &7
IAT- ST 1/-3 = 2/-6 = =S/IS, 37T T Jurcd: 3/id goTl

9.2 [) 3i] Al SET F#HIGT & I F7 & fhefer &7 gy 87

I IS & Tdl
9.3 [2 3ich] & HHAT: 2x + 3y = 1 1R 2x — 4y = —24]
I TEA WY = 35,y =S A 2x =1l = 1S = =4, x = =2|

G.4 [2 37] k T T8 FTT 01T HHOAT foraas 1010 3x + ¢ = 1 3R 2k = Dx + (k -
Dy = 2k + | T PIS g7 &I 21
FT- 3/Qk=1) = 1/Ck=1) # 1/Qk+1): 3k — 3 = 2k =), k = 2]

.S [3 3] g gishy bt FBAT & i) T 1T 9 &1 T T A YT, 3 UeTEST UT
&t TSAT & Il & SRR &) HIAT AT HHT]
I @ x, Tyl x +y = 4 900x + y) = 200y +x) 3BT 38x = Iy, g = 3xI
x+y=93x=1y= 8 FST I3

.6 [3 3ih] oeT VT I & AT x + 2y = 3, 2x — ¢y = I
FWR-01= 1, b1 =2, e1=-3,0,= 2, b = -, €2 = <11 x/(=2-3) = y/(=6+]) =
WC=1-8): x =1,y =11
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