CHAPTER-4
Linear Equations in Two Variables

Task-1: Sentence to an equation

Topic Linear equations in two variables
Nature of task Warm up
Content Coverage . Linear equations in one variable.
. Introduction to the equation in two variables
Learning Objectives . Recall of linear equations in one variable.

. Introduction to the equation in two variables through
the extension of linear equation in one variable to
two variables.

Task . Sentence to equation
- Solve for x
. Expressing linear equation in one variable in terms

of two variables e.g. x = 7 as 1(x) + 0(y) = 7

Execution of task This can be a group activity in the classroom. Teacher
may divide the students into four to five groups. Each
group would be given two sentences, and students would
be asked to frame a linear equation.

Duration 1 period

Criteria for assessment Teacher may ask questions in groups and observe the
level of understanding. It is not necessary to give marks
for this assessment. It may be used for diagnostic purpose.

Follow up —

Group Activity Questionnaire:

1. In a one day International Cricket match between India and Sri Lanka, two Indian batsman
together scored 185 runs.

2. Solve for x

(1) 5x + 2 = 12 (2) 2x - 3
4) 5x — 2 =3x + 10 (5) 6x — 3

5 (3)3=5c-2
Tx + 4 ©)32x+ 1) —(x—4)=2

3.  Express the given equations as equations in two variables
1) x=-9 2)t=38 3) S5y=3 4) x =2
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Task-2: Class Worksheet

Topic Linear equations in two variables
Nature of task Content
Content Coverage . coefficients and constants
. solutions of linear equations in two variables
Learning Objectives . To identify coefficients and constants of linear
equations in two variables.
. To Prove that a linear equation in two variables

has infinitely many solutions and justify their being
written as ordered pairs of real numbers.

Task Class Worksheet

Execution of task A class worksheet can be given to students for diagnosing
the understanding of concept.

Duration 1 period

Criteria for assessment It is not necessary to give marks to this worksheet. It
will be a part of C.W. assessment.

Follow up -

Class Worksheet

Q.1. Fill in the following missing entries.

Linear equation | Write in ax + by + ¢ = 0 | Coefficient of x | Coefficient of y | Constant
term

2x + 3y =5

3x -2y =17

dx = 9

Q.2. Find 5 solutions of the equation 4x + 3y = 12. How many more solutions are possible ?
What do you say?
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Task-3: Analysis from graphs

Topic Linear equations in two variables
Nature of task Content
Content Coverage . Linear equations in two variables.
. Reading points on a line
. Writing equation of line
. Lines parallel to coordinate axes
Learning Objectives . To appreciate that a linear equation in two variables

has infinitely many solutions and justify their being
written as ordered pairs of real numbers.

. To understand the relationship between infinite
number of points on a line and infinite solutions of
a linear equation in two variables.

. To analyze graphs of linear equations
Task Worksheet containing graphs
Execution of task This can be an individual or a group activity. Teacher

may divide the students into four to five groups. Each
group would be given one worksheet, and students would
be asked to analyze given graphs.

Duration 2 periods
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Worksheet Analysis from graphs:

1.

Observe the graph of equation 2x + 3y = 6. Answer the following questions.

B=(-3,4) 4 Y

Q1.
Q2.
Q3.
Q4.
Q5.

Write the coordinates of points A, B, C, and D.

What is type of graph?

Can you find two more solutions of this equation?
How many solutions of the given equation are possible?

Name the triangle formed by given line and coordinate axes.
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2.  Read the given graph and answer the following questions:

(]
NE

Il A Y’

Q1. Write the coordinates of points A, B, C, D, E, and F.

Q2. What would be the equation of this line.
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3. Read the given graph and answer the following questions:

C=@3,00 D=(,00 E=(,00 F=(1,0) X

3 4 3 (<] f 8 9 4] 11 12

A
Point Location Coordinates Abscissa Ordinate
x-axis -3, 0) -3 0

= |0 A R |

1.  What are the coordinates of a general point on the x-axis?

2. What is the equation of x-axis?
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4. Read the given graph and answer the following questions:
N
ol Y
Q_
4400, 4
3 % C (0, 3)
24 8,2)
14 A0, 1)
L]
' x T T T D T T T T T x’
Y 8 2 0 1 3 4 5
-1
24 E@©,-2)
_3’ F (0, -3)
4] G(0,-4)
iY'
Point Location Coordinates Abscissa Ordinate
A y-axis o, 1) 0 1
B
C
D
E
F
1.  What are the coordinates of a general point on the y-axis?
2.  What is the equation of y-axis?
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S.

Read the given graph and answer the following question:

Formative Assessment Manual for Teachers

Q.

What do you observe in the given graph? Write at least 5 observations.
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6. Read the given graph and answer the following question:

line4 |

4 line2

line1
3.
line 3

2.

: |
X' . |
s 3 2 1 o 1 2 3 E 5

-1 .

-2..

Q. What do you observe in the given graph? Write at least 5 observations.
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Task-4: MCQ Worksheet

Topic Linear equations in two variables
Nature of task Post content
Content Coverage Complete Chapter
Learning Objectives . To recognise a linear equation
. To find solution of linear equation in two variables
. To recognise the equations parallel to x-axis,
y-axis etc.
Execution of task Teacher may give printed worksheet to the students
Duration 1 period
Criteria for assessment . For each correct answer, 1 mark may be alloted
J In case, MCQ is used as practise worksheet then,
it is not necessary to assign marks.
Follow up . Classroom Discussion:
Answers to the questions and common errors
may be discussed in the class.

MCQ Worksheet

1.  Which of the following is not a linear equation in two variables?

A.ax + by = ¢ B.ax’ + bx = ¢ C.2x+3y =5 D.3x+2y=6

A.
C.

A.
B.
C.

D.

A.

A.
C.

The graph of ax + by + ¢ = 0 is

a straight line parallel to x-axis B.  astraight line parallel to y-axis
a general straight line D. aline in the 2nd and 3rd quadrant

The solution of a linear equation in two variables is

a number which satisfies the given equation
an ordered pair which satisfies the given equation

an ordered pair, whose respective values when substituted for x and y in the given equation,
satisfies it

none of these

One of the solutions of the linear equation 3x — 4y + 6 = 0 is

(3, 2) B. (@3, -2 C. (2,3 D. (-2, -3)

The ordered pair (m, n) satisfies the equation ax + by + ¢ = 0 if

c=0 B. an + bm = 0
am + bn +c¢c =0 D. am+bn-c=90
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10.

The equation of x-axis is
A a=0 B. y=0 C. x=0 D. y=k

From the graph of a line, we can find the coordinates of
A.  only one point lying on the line

B.  only two points only lying on the line

C. only finite number of points lying on the line

D. only infinite number of points lying on the line

A linear equation in two variables has
A. o solution B.  only one solution

C.  only two solutions D. in finitely many solutions
An equation of the form ax + by + ¢ = 0 represents a linear equation in two variables, if
A.a=0,b = 0 B.a 0, b=0 Ca=0,b=20 D.a# 0,b 0

The graph of the linear equation in two variables y = mx is
A. a line parallel to x-axis B.  aline parallel to y-axis
C. aline passing through the origin D. not a straight line
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Task-5: Home Assignment
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Topic

Linear equations in two variables

Nature of task

Post content

Content Coverage

Complete Chapter

Learning Objectives

. To form linear equations in two variables

. To draw the graphs of a linear equation in two
variable on graph paper.

Execution of task

For extra practise of content taught, home assignment
can be given after the completion of Chapter.

Duration

2 to 3 days

Criteria for Assessment

Follow CW / HW / Assignment Rubric.

Follow up

Class discussion. Answers to the questions may be
discussed in class room and individual queries may be
answered.

Home Assignment

1.  The taxi fares in a city are as follows: Rs 15 for first kilometer and Rs. 8 for every subsequent
kilometer. Taking the total distance covered as x and total fare as y, write the above as a linear

Find the coordinates of the points where the graph of the equation 3x + 4y = 24 intersects

Draw the graphs of the lines y =-x and x = y on the same graph. From the graph, what do

Draw the graph of the line 2x + 3y = 6 on the graph paper. Write the sum of the intercepts

Do the points (1, 2), (-1, —=16) and (0, —7) lie on the linear equation y = 9x — 7. If no, give

The graphs of the equations 2x — y = 6 and 4x + y = 24 intersect the x-axis at A and B.

equation.
2. If (4, 2) is a solution of the equation 4x + 3y — k = O find the value of k.
3.
x-axis and y-axis.
4.
you observe.
5.
cut by this line on two axes.
6.
reasons for the same.
7.
Can you find the relationship between OA and OB, where O is the origin.
8.

By means of graph verify that the point (1, —1) [i.e. x = 1 and y = —1] is a solution of the

equation 3x + 2y — 1 =0, 2x+y—-1=0




"uonn|os

jo poyjow s|qeyns builypuspl 4

‘suoljenba ojul UOISIBAUOD  °¢
‘'suonenba

0} Buipes| suoiipuod Bunejosi ‘g

so|qeleA bulubisse |

‘swa|qold pJOAN e

|75}
=
)
S
S
-
S
N
=
Y
7]
N
)
=
S
S
=
~
S
=
=
~

uonenba jo walsAg "UOIJN|OS JO SPOYIBIN  »
Jo Bulueaw |BoBWOBL) . uonenba snosuejnuIS . || obeis g
"s|elwouAjod
JO soJaz yum uosiedwod
‘uonn|os pue uonenba ue jo UoNOS
Jo Bulueaw |eoIsAyq « | ‘slequinu |eal JBAO SB|geLIeA | ebeig
‘suonjenyis [eiwouAjod OM] Ul uoilenbsa Jeaul7 .
"aue|d e ul saul| se snobojeue uj uosuiedwod slaquinu [ealJ I9A0
IAX-I1IX | uonenba ajbuis Bunuasaiday -« ypm sojdwexs [eaisAyd . [o]qelen suo ul uonenbs uesui] . Burinp / sseo0.1d Z

|elwouAjod e Jo 0187 .

SJUSIOIB0D UO SUORIPUOD)

o 19A09D Jo @oueoylubls .
'sjaquinu |eal Jono

m S3|qelI_A OM) ‘O|qeleA

S suolenyis asay) 0} pes| ey auo ul [elwouA|od Jeaul] .

3 uonenys [eoisAyd snoley . SJUBIOIO0D .

& 's1daou09 ay) aueld e ul aoued jubis |eaisAyd [elwouA|od e jo saibag .

rwJ JO suonounsip Jaul | julod se usas aul| B UO JUIod suoissaldxa [elwouAjod .

= 8y} ‘seouenu ay) auejd e UO JUIOd «| @SBy} 0] pes| ey oyl |eal

W 8]eulwosIp 0} 8|ge aul| B UO JUIOd woJj sajdwexa |edisAyd [EILUOUOI  »

SB[ S! pliyo ayy Jayleym euswouayd jeaisAyd

M SS9SSE 0] Jayoes) "9oUeAd|8l [BOBWO0ab Buluiwislep suonipuo) « | (Juejsuod aAnejal) Jejoweled .

S By} 8|qeus ||Im Buipuodsalio) « 's10)0e} [eo1sAyd

s Juswssasse ay | / senjeA |eal oy10adg JUBJSUOD) .

m "duI| Jaqwinu uo "'swayl |eaisAyd

m [IX 01 ] 'Sou ® S|eAJBJUl pUe SJuIod - | /Slequinu |eal jo abuely . a|geuep .« |Anua / seysinbal aid I
® [00} uoli}enjeA] 9oUBA3|3I |EDII}BWIODD) aouens|al |edisAyd oyoads auldiosip/jeoiuyos | aAoadsiad/ana | ON'IS
S

8 SHIFGNNN TvIY Y3A0 S319VIdVA OML NISNOILVYND3 {VANIT

S NI ADN3ID140dd ONISS3SSY d0d TVIH3ILVIN 3T1dINVS




Linear Equations in Two Variables Formative Assessment Manual for Teachers

Questions:
I

IL.

II1.

VL

Identify variables, constants,

maximum temperature on any day in the month of March 2009 in Chennai
Average rainfall in the month of July 2009 in Delhi.

Monthly average rainfall in the year 2009 in Delhi.

Any student of class X appearing for AISSE 2010.

Age of any student registered in class IX of all affiliated schools of CBSE
Chairman, CBSE in the year 2010

Chairman, CBSE in the year 1990 to 2010

Chairman of any examination board of India at a given point of time.

N O I - Ol

Heights of students of a particular school in class XII.

[S—
e

Height of a boy on a given day.

—_—
—

Height of a boy from 6 years to 12 years of age.

[a—
N

Ratio of the circumference of any circle to its diameter.

»—
.

Radius of any ten concentric circles.

[a—
o

Centres of ten concentric circles.
15.  Acceleration due to gravity on earth.

Using a representative symbol say, x, y etc. describe the above statements. (illustration: x:X is
the max, temperature of any day in the month of March 2009 in Chennai).

The probable intervals for variation in degree Celsius in I)1
a. 10-15 b. 020 c. 20-30 d. 3045

Which of the variables in the above examples assume numerical values ? Assign probable intervals
for variation. Represent them on a number line.

Pick out monomials, polynomials, linear polynomials from the following :
Consider the following statements :

A. \/E +3x +4isa polynomial and X y is a monomial
B. \/E is a monomial and 3x + y + 5 is a linear polynomial

C. x2y 1s a monomial and 3x + y + 5 is a linear polynomial

1/3 1/3 13 . . 2. )
D. x4+ y" —a" is not a polynomial but 5x"y is a monomial

Which one of the following is a correct assessment ?
a. A and B are false and C and D are true.

b. Only C is correct; A, B and D are false.

C. Only A is false; B, C and D are true.

D. A and C are false and B and D are true.
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VII. Give one word to describe the following :
a. It takes values from a given set of values.
b. It is an algebraic expression where the only operation is multiplication.
c. It is the algebraic sum of monomials.
d. It remains invariant irrespective of time and place.
e. It is the sum of exponents of all variables present in a monomial.
f. It is the degree of the highest degree monomial in a polynomial.
VIII. Reframe question in VII above using “Define the following terms’’
IX. How do they differ ?
a.  Algebraic sum and sum
b.  Absolute constant and relative constant
c.  Variable and parameter
d.  Monomial and polynomial
X.  Construct monomials by assigning suitable variables :
a.  The area of a rectangle
b.  The volume of a cuboid
c.  The area of a square
d.  The volume of a cube.

XI. State the conditions under which

a. {x, A}, {y, B} where x and y are variables and A and B sets of values from which the

variables take values, represent the same variable
b.  polynomial ax + by + c is linear over real numbers
c. A point will lie on x-axis
d. A point will lie on y-axis
e. A value will be a zero of a polynomial

XII. Spell out the mode of transition from geometry to algebra

a. A point on a lin€ iS @ ..cceeveeveeenieniieneenieeene in algebra.

b. A point in a plane is .......cccceeeveeerverrieennnen. in algebra.

c.  The area of a square of a varying side iS @ .....cc.cceceeveeveerienuenee. in algebra.
d.  The perimeter of a rectangle with varying sides iS @ ......cc.cceeveerverrueennene
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XIII. Match appropriate implications for statements in A with statements in B

XIV.

A
a.  The geometrical meaning of x-coordinate of a point in a plane
b. A point is at a distance of 5 units from the x-axis
c.  Set of all points in a plane with reference to the origin
d.  Zero of the polynomial ax + b
e. A point fully studied through a pair of coordinates
f. Coordinates of a point
g X coordinate negative and y coordinate positive
h. A polynomial ax + by + ¢ is a linear polynomial over real numbers

B

L Algebrically it means that its y-coordinate is 5

j Helps to reduce the dependency on geometry and allows different algebraic operations
to provide solutions to geometrical problems.

k. Isits distance from the y-axis

L The point is in the second quadrant

m. Is as though a single point positions at different distances with reference to an initial position

n. ¢ may be zero but both a and b cannot be zero.

0.  An ordered pair of real numbers that represent distances covered from initial position
along the two different directions of the x-axis and y-axis simultaneously

p.-  All points on a line parallel to the y-axis
Find five ordered pairs of (X, y) satisfying the relation
a. y=3x+5 b 2x.= =3 €. 3y =v/

Plot these points in each case; join them, say which of the following is true and which false
according to your observation

a.  In each case the points lie on a straight line.
b.  In the first case they are on a line but not in respect of second and third cases.
c.  Only in the first case there are five pairs and only one in the last two.

d.  The first case is a line inclined to the x-axis and y-axis and the remaining two lines
parallel to y and x-axes respectively.

Rewrite the three equations in the form p(x, y) = 0. Relate the ordered pairs (X, y) to the
polynomial p(x, y). Comment on the degree of the polynomial p(x, y). Write the most general
form under which these equations can be classified.
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XVI. Consider the equation ax + by + ¢ = 0, assign real values to a, b, ¢ in three different cases
namely, a =0, b and c20; a and c20, b =0; a20,b and c = 0; bx0,a and ¢ = 0; a,
b0, c =0; and a, b, cz0; In each case find three ordered pairs (x, y) which satisfy the
equation, i.e. when these values are substituated for the variables x and y, ax + by + ¢ reduces
to zero. In each case plot the three ordered pairs on a graph by suitable choice of x and y
axes. Join these points(two at a time) and observe the geometrical figure obtained. Find a fourth
ordered pair (X, y) different from the three already determined in each case by assigning an
arbitrary value to x. Locate this fourth pair as a point and study it vis-a-vis the existing figures
in each case. Conversely take a point on the figure and substitute the co ordinates in the
equation. Repeat this atleast three to four times with different vlaues/points. Based on your
observations state whether the following statements are correct.

a.

XVIL

XVIIL

In each case the three ordered pairs of (X, y) corresponds to points in a plane that
are collinear.

When both a and b are non zero points lie on lines that are inclined at an angle
greater than 0° to both the axes whereas in the cases when one of a or b is zero the
points lie on lines parallel to one of the coordinate axes.

In all cases where c is zero the lines pass through the origin.

When a and b are both non zero and ¢=0 is a line through origin and inclined to both axes
and when one of a or b is zero along with c the lines represent the axes themselves.

When a = 0 the point lie on a line parallel to the x-axis or is the x-axis itself according
as cx0orc=0.

When b = 0 the points lie on a line parallel to the y-axis or is the y-axis itself according
as cz0orc=0.

Any ordered pair (X, y) satisfying the equation lies on the line determined by the initial
three lines in each case.

The x and y coordinates of any point on the line determined by the initial three points
satisfy the equation.

The equation ax + by + ¢ = 0 converts geometrically into a line under all conditions.

A line in a plane in geometry corresponds to a first degree polynomial in x and y equated
to zero of the form ax + by + ¢ = 0.

ax + by + ¢ = 0 a, b, c real numbers associated with a line in geometry is called a linear
equation in x and y.

Let us test your vocabulary ! Choose the correct answer(s).

a.  An ordered pair (x, y) satisfying an equation ax + by + c =015 a ..cccceceenneee.
of the equation and a ................... of the polynomial on the LHS (zero, solution,
degree, answer, point).

b. A solution of the equation ax + by + ¢ = 0 corresponds to ................... of a point
[6) 1 N R 110 B TR (plane, coordinates, line, zero)
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XIX. Put in sequence the steps involved in representing a linear equation in x and y as a line in a
plane.

1. Join the points.

2. Let the values chosen be as far as possible to get integral values for y, i.e. X value on
substitution gives a constant divisible by coefficient of y.

Give three values to Xx.

4.  Plot the ordered pairs as points on a co ordinate plane in reference to a pair of x and
y axes.

5. Find the value of y by substituting the value of x in the equation.
6.  Tabulate the values of x and y.
XX. Represent the following linear equations geometrically (give three or four equations).

A. At the end of the learning process up to the first phase interspersed with the different
type of questioning a teacher enables learning different concepts. To assess whether learning
has taken place satisfactorily over different facts identified a comprehensive test may be
conducted by including questions for each of the components. The scores in this would
indicate the total efforts of diagnosis and remedial and position the child in the ladder of
learning once again enabling corrective measures. This can be for a reasonable maximum.
An innovative teacher may construct cross work puzzle, different quizzing techniques to
make such testing interesting.

Phase 11
1. Give One Word

a.  Two or more equations that exist simultaneously
b.  Two linear equations in x and y over R have atleast one solution
c.  Two linear equations in x and y over R have no solution

The system represents a pair of parallel lines in the plane

e.  This is the geometrical representation of a system of linear equations in x and y over R
with unique solution

f. This is the geometrical representation of a system of linear equations in x and y over R
with infinite solution.

2.  What do they mean geometrically ?

a. A consistent system of linear equations in x and y over R.

b.  An inconsistent system of linear equations in x and y over R.

c. A system of linear equations in x and y over R with constant term zero.

d. A system of linear equatiions in x and y over R with coefficient of x zero and nonzero
and distinct constant terms.

e. A system of linear equations in x and y over R with coefficient of y zero and nonzero

and distinct constant terms.
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State the conditions under which

A system of linear equations in x and y over R is consistent

A system of linear equatioins in x and y over R has unique solution.
A system of linear equations in x and y over R has no solution.

A system of linear equations in x and y over R is in consistent.

A pair of lines in a plane represent a consistent system of linear equations in x and y
over R

A pair of lines in a plane represent an inconsistent system of linear equations in x and
y over R.

A pair of lines in a plane represent a system of linear equations in X and y over R with
unique solution.

State the algebraic conditions

I N

Two lines in a plane are parallel

Two lines in a plane are intersecting

Two lines in a plane are coincident

A system of linear equations in x and y over R is consistent

A system of linear equations in X and y over R has unique solution
A system of linear equations in x and y over R has no solution

A system of linear equations in x and y over R is in consistent

State the geometric conditions

w e a0 oo

Two lines in a plane are parallel

Two lines in a plane are intersecting

Two lines in a plane are coincident

A system of linear equations in x and y over R is consistent

A system of linear equations in X and y over R is has unique solution
A system of linear equations in x and y over R has no solution

A system of linear equations in x and y over R is in consistent

"Two numbers whose sum is 50 differ by 10. Find the numbers."
L Assign variables

1L Form equations by specifying the corresponding part of the problem that has given
rise to the equation.

iii. ~ Write a problem involving boat-stream situation for the same equations.
iv.  Solve the equations using each one of the three methods.

V. Which of the methods was the simplest in terms of time consumed and complexity
of calculations?

Note: (such exercises can be considered for different word problems given in the text.)

"A clerk bought 10 pens for distribution among staff and one note book for maintaining
account and 10 note books and one pen for his son. For the official purchase he pays
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Rs. 95 from office account. For personal purchase he pays a price which is less by
Rs. 36. Find the prices of one pen and one note book."

L Assign variables

L. Form equations by specifying the corresponding part of the problem that has given
rise to the equation.

.  Write a problem involving a two digit number situation for the same equations.

iv.  Solve the equations using each one of the three methods.

V. Which of the methods was the simplest in terms of time consumed and complexity

Stage II

of calculations?
7.  Put in sequence the steps involved in solving a word problem:;
a.  Identify appropriate texts from the problem leading to linear equations.
b.  Identify the two unknown variables whose values have to be obtained.
c.  Choose appropriate method of solution
d.  Assign variables
e.  Ascertain concept specific rules
f Identify the concept around which the problem is woven.
(Note: such steps can be developed in each of the individual physical situations leading to linear
equations like two digit numbers, numbers, boat-upstream-downstream, work vs. man power etc.)
Developed by:
C.Gurumurthy
Director (Academic)
S Level/ Technical/ Physical Geometrical Evaluation
No. perspective discipline specific relevance relevance tool
1 Pre
requisites/entry
2 Process/during
Stage I
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