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Chapter 1: Linear Simultaneous Equations

Introduction | 21Q QAL
English:

Linear Simultaneous Equations form the foundation of coordinate geometry in
Class 10 Mathematics.

Bgl:

6L AARIME AFNLAE QEIE1 681811 S8R JREYE S|
YOI6Q @G SR 2SI ANKFNE! 9Q° 69019 FIPRIM QAgIds SAAER
SN |

6516 A6 I 2L YR AR SS9 |

Linear Equation in Two Variables
(40 Oma 2] 6611 AT RNE])

English:

A linear equation in two variables is expressed as:
ax+by+c=0ax + by + ¢ = Oax+by+c=0

where a, b, ¢ are real numbers and a # 0, b # 0.
Each equation represents a straight line on the coordinate plane.

B&al:
90 oNe 2SI 6QGA AANRREIR ARIQE QT—
ax+by+c=0ax + by + ¢ = Oax+by+c=0

602016 a, b, ¢ 1SS A°SUIBa£0,b £ 0
g FIrea 98 AR 696l Q4N |

Graphical Solution Using Coordinate Geometry

(A2 SYIAE FIQU GIPRIM AAIIG)

English — Steps:
1. Convert equation into y = mx + ¢ form

2. Find two solution points



3. Plot points on graph paper
4. Intersection point gives the solution
B%2 - Aegel:
1. del1a€q y = mx + ¢ QUER Sl @
. 9RG gaRIIe 89 f4a aag
. I 6dIACR TG NS
. 6990169 Q@ 6961 969, 64016 AARIG F16R

B~ W

Conditions of Solutions

QRIS 29gl)

Lines  Condition Result Bg2l 212

E;ersect— ai/az # bi/bz One solution Y@ G&.e ARG

Paalle] 33 = bibz E sﬁﬂag agig
CI/C2 9'@

Coinci- ai/az = bi/b2 =Ipﬁn1te SOlu’agm qcle

dent ci/cz2 tions

Key Learning Outcomes
English:

o Understand equations of the form ax + by + ¢ =0

« Solve equations graphically

 Identify unique, no solution, and infinite solution cases
3g2ll:

. ax+ by +c=0 QI ANKAS IE

o QP Clldele LellRIG

. RIS YRR FLT

Important MCQs (Board-Type)
MCQ-1:

If two lines intersect at one point, the system has:
A) No solution
B) Infinite solutions



C) One solution
D) Two solutions

Answer: C — One solution @@ I8 F8e ARG
MCQ-2:

The graph of ax + by + ¢ = 0 1s always a:
A) Curve

B) Circle

C) Straight line

D) Triangle

Answer: C — Straight line @@Q: I 66l
MCQ-3:

Parallel lines represent:
A) One solution

B) No solution

C) Infinite solutions
D) Two solutions

Answer: B — No solution, @@Q: 6al619 RIS 9|§
Introduction to Linear Simultaneous Equations

A linear equation in two variables has the general form:

ax+by+c=0(a#0,b#0)ax + by + ¢ = 0 \quad (a \neq 0, b \neq
0)ax+by+c=0(a1=0,b1=0)

Where:
. a, b — coefficients
« € — constant
e X,y — variables
Two linear equations together form a pair of simultaneous equations:

{a1x+b1y+c1=0a2x+b2y+c2=0\begin{cases}a 1x+b 1y+c 1=0\a 2x +
b 2y + c_2 =0 \end{cases{a1x+b1y+c1=0a2x+b2y+c2=0

Geometrical Representation (Very Important for Board)

Each linear equation represents a straight line on the XY-plane.






« CUEMATH

ol 2x+3y=8 I::}

Graphical Problems — 4 to 5 Marks
Chapter 1: Linear Simultaneous Equations
Importance in Board Examination

(GQI@ AdANYIERN GRNKI)
English:

Graphical problems carry 4 to 5 marks in the BSE Odisha Class 10 Mathe-
matics examination. These questions test:

. Conceptual clarity

. Accuracy of graph drawing

« Proper labeling and scale

. Correct identification of solution

3Gl

JIFRIR d99ee 4-5 Al 2G|
Q260 —



. IR 9]l
. QI AFER A0RG!
. ¢ G 6MEIR°
. ORI QR 59T
AMYILS AU |
Standard Board Question Pattern
(6€1¢ de @41)
English:
Solve the following pair of linear equations graphically and find the solution.
3eal:
QINGL 9T 626N ARG FIP FAIRIFIER AARIIF NG |
Step-wise Graphical Method
(Y JIYER FITFPRM ARE)

« Step 1: Convert into y = mx + ¢ form
English:

Rewrite both equations in slope-intercept form.
Bgl:

ANMRAEGYLSG y = mx + ¢ QUER Sl ool
Step 2: Find two solution points

English:

Substitute two values of x to get corresponding y values.
Bgl:

X Q 9R% MY 66R y A MY Fda fag |

Step 3: Draw neat graph

English:

Plot the points accurately using proper scale.
3eal:

Q212 FlY QURRIQ @] ALPI TP AFR FAG |
Step 4: Identify point of intersection

English:

The intersection point gives the required solution.
3eal:



Yo 6l 6JRQ0I69 969, 69R Qg 6228 AARIR |

Board-Level Solved Graphical Problem (5 Marks)

Question:

Solve graphically:

x+y=4andx-y=2x +y = 4 \quad \text{and} \quad x - y = 2x+y=4andx-y=2
English Solution:

Convert into y-form:

y=4-xandy=x-2y = 4 - x \quad \text{and} \quad y = x - 2y=4-xandy=x-2

xy (Eqn 1)y (Eqn 2)
22 0
40 2

After plotting, both lines intersect at (3, 1).

+ Required Solution:

x=3,y=1x = 3,\quad y = 1x=3,y=1

Bg2 garIe:

ANKQEQ y QUER 6 S—

y=4-xBy=x-2y = 4 - x \quad \text{B} \quad y = x - 2y=4-xBy=x-2
QIP AFQ FEM QR 696l (3,1) TLER [ET |

v eldIQ:
x=3,y=1x = 3,\quad y = 1x=3,y=1

Types of Graphical Results (Very Important)

Graph Type Result Marks Impact
Intersecting Lines One solution Full marks
Parallel Lines No solution Concept-based

Coincident Lines Infinite solutions High scorer
Common Mistakes to Avoid

(ARG QM)

e Wrong scale
Improper labeling of axes
Incomplete graph
No final answer written



. 40Q QId QUSRI K
X B Y Al 6MESm 99Q
ACRIE §F 99 Q4ilg

Examiner’s Tip (Marks Booster)

Neat graph = +1 mark advantage
Clear intersection point = Full marks
Box the final answer

Al GIEP AFS F6M 2K IS T6R

Question 1 (5 Marks) — Intersecting Lines
English:

Solve graphically:

X+y=4 x-y=2x +y = 4 \quad X - y = 2x+y=4,x-y=2
Odia:

QIS ANMRREIFG AP FIAER ARG FRG—
x+y=4 x-y=2x +y = 4 \quad x - y = 2x+y=4,x-y=2
Solution:

Convert to yyy-form:

y=4-x,y=x-2y =4 - x,\quad y = X - 2y=4-X,y=x-2
xy (Eqn 1)y (Eqn 2)

22 0

40 2

Intersection: (3,1)(3,1)(3,1)
Answer | Q@9 x=3, y=1x=3,\; y=1x=3,y=1
Board Tip: Clear intersection point = full marks.

Question 2 (4 Marks) — Parallel Lines (No Solution)

English:

Solve graphically:

2x+y=4 4x+2y=102x + y = 4 \quad 4x + 2y = 102x+y=4,4x+2y=10
Odia:

Al QIR LRI @RNe—

2x+y=4 4x+2y=102x + y = 4 \quad 4x + 2y = 102x+y=4,4x+2y=10
Solution:



Convert to yyy-form:

y=4-2x,y=5-2xy = 4 - 2x,\quad y = 5 - 2xy=4-2x,y=5-2x

Both lines have same slope but different intercepts = Parallel.
Answer /| @@9:: No solution / 651618 QeI QI8

Board Tip: Write the conclusion explicitly.

Question 3 (4 Marks) — Coincident Lines (Infinite Solutions)

English:

Solve graphically:

x+2y=6,2x+4y=12x + 2y = 6,\quad 2x + 4y = 12x+2y=6,2x+4y=12
Odia:

ol A6 QeI @ RNe—

x+2y=6,2x+4y=12x + 2y = 6,\quad 2x + 4y = 12x+2y=6,2x+4y=12
Solution:

Both equations reduce to the same line.

Graph Result: Lines coincide.

Answer /| Q@ Infinite solutions / 2d1¢1 eI
Board Tip: Mention “coincident lines” to secure marks.

Question 4 (5 Marks) — Standard Board Pattern
English:

Solve graphically:

3x-y=1,x+y=53x -y = 1,\quad x + y = 53x-y=1,x+y=5
Odia:

P FIU RIS @ANG—

3x-y=1,x+y=53x -y = 1,\quad x + y = 53x-y=1,x+y=5
Solution:

Convert to yyy-form:

y=3x-1,y=5-xy = 3x - 1,\quad y = 5 - xy=3x-1,y=5-x
xy (Eqn 1)y (Eqn 2)

25 3

12 4

Intersection: (32,72)(\tfrac{342}, \tfrac{712})(23,27)
Answer | Q@9 x=32, y=72x=\tfrac{3}2},\; y=\tfrac{7H2}x=23,y=27
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Graph Practice Worksheet (Odia—English)




Chapter 1: Linear Simultaneous Equations
BSE Odisha Class 10 Mathematics | Board Exam Focus (4-5 Marks)

This practice worksheet is designed exactly as per BSE Odisha Board
pattern to help students score full marks in graphical questions.

Instructions | 36l
English:
. Use graph paper
. Take proper scale
. Label X-axis & Y-axis
. Show intersection point clearly
3eal:
o 9IP 6L QUL AU
. QA2 g F2AQ
. XBYYQlMEan 899
. 90QI g 9% Q4ilg
PRACTICE SET - A (5 Marks Each)
Q1.
English: Solve graphically:
x+y=5x-y=1x + y = 5\quad x - y = 1x+y=5x-y=1
3eal:
P FldNER RIS @ RN—
x+y=5x-y=1x + y = 5\quad x - y = 1x+y=5x-y=1

Q2.

English: Solve graphically and find the nature of solution:
2x+y=6,4x+2y=122x + y = 6,\quad 4x + 2y = 122x+y=6,4x+2y=12
Bg2l:

Al IR LRI @R ERIITRN RN 6MBI—
2x+y=6,4x+2y=122x + y = 6,\quad 4x + 2y = 122x+y=6,4x+2y=12
PRACTICE SET - B (4 Marks Each)

Q3.

3x-y=3,x+y=53x - y = 3,\quad x + y = 53x-y=3,x+y=5

Q4.



X+2y=4,x+2y=8x + 2y = 4 \quad x + 2y = 8x+2y=4 x+2y=8

PRACTICE SET - C (Identify Nature Only)

Q5.

Without solving, identify the nature of solution:
X—y=2,2X-2y=6x - y = 2,\quad 2x - 2y = 6x-y=2,2Xx-2y=6
Answer space:

One solution [ No solution O Infinite solutions
EXAMINER’S MARKING SCHEME (For Self-Check)

Criteria Marks
Correct table of values 1

Neat graph with scale & labels 2
Correct conclusion 1-2
Q1.

Solve graphically
x+y=5x-y=1x +y = §,\quad x - y = 1x+y=5x-y=1
« English Solution:
Convert into y-form:
o Y=5—Xy =35 -Xy=5-X
e y=X—-1y =x- 1y=x-1
xy (Eq-1)y (Eq-2)
23 1
32 2

The two lines intersect at (3, 2).
Final Answer:

x=3, y=2x = 3,\; y = 2x=3,y=2
B@2 QaRIQ:



o Y=3—XYy =93 - Xy=5—-X

o y=x—-1y =x - 1y=x-1
QI AR FEM QR 6 (3, 2) FLERA R6S'|
AN
x=3, y=2x = 3,\; y = 2x=3,y=2
Q2.
Solve graphically & find nature of solution
2x+y=6,4x+2y=122x + y = 6,\quad 4x + 2y = 122x+y=6,4x+2y=12
« English Solution:
Convert into y-form:

e Yy=6—-2Xxy = 6 - 2xy=6-2X

e Yy=6-2Xxy = 6 - 2xy=6-2X
Both equations represent the same straight line.

Nature: Infinite solutions
(Coincident Lines)

Bg2 garIe:
QG ARG I6Q 695l Q&I
PP M
2Ad1el dellklie (Coincident Lines)
Q3.
Solve graphically
3x-y=3,x+y=53x -y = 3,\quad x + y = 53x-y=3,x+y=5
« English Solution:
Convert into y-form:

o y=3x-3y = 3x - 3y=3x-3

o Yy=b5-Xy =5 - xy=5-X
xy (Eq-1) y (Eq-2)
23 3
10 4

Lines intersect at (2, 3).

Final Answer:

x=2, y=3x = 2,\; y = 3x=2,y=3

B@2 qeRIG:

QI AFR FEM 6RJNQLRT (2, 3) TLERA R6S'|



AN:
x=2, y=3x =2,\; y = 3x=2,y=3
Q4.
Solve graphically
X+2y=4 x+2y=8x + 2y = 4 \quad x + 2y = 8x+2y=4 x+2y=8
« English Solution:
Convert into y-form:
o y=2-x2y = 2 - \frac{x}{2}y=2-2x
o Yy=4-x2y =4 - \frac{x}{2}y=4-2x
Both lines have:
. Same slope
. Different intercepts

Nature: No solution
(Parallel Lines)

BG@2 qeRIg:
QR 696 AAIRISA 6LRAQ—

PriIPm: ]

6168 garie Q18

Q5.

Identify nature without solving

X-y=2,2x-2y=6x - y = 2,\quad 2x - 2y = 6x-y=2,2x-2y=6
« English Solution:

Compare coefficients:

ala2=12,b1b2=-1-2,c1c2#\frac{a_1}a_ 2} = \frac{1}{2},\quad \frac{b_1}b 2}
= \frac{-1K-2},\quad \frac{c_1}{c_2} \neqa2a1=21,b2b1=-2-1,c2c11=

Nature: No solution
(Parallel Lines)

B@2 qeRIG:
ANRAS QIS AR 6L6M 712 QLR AR |

PRICPR: .
621619 deRIIe QIS
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