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SYLLABUS

MATHEMATICS (CLASS-IX)

Second Term Marks: 90

UNITS MARKS

Il.  ALGEBRA (Contd.) 16

. GEOMETRY (Contd.) 38
(Quadrilaterals-10 Marks) (Area, Circle & Constructions-28 Marks)

V. MENSURATION (Contd.) 18

VI. STATISTICS 10

VIIl. PROBABILITY 08
TOTAL (THEORY) 90

Note: The text of OTBA for SA-Il will be from Unit-Ill, Chapter 4, Quadrilaterals.
UNIT Il : ALGEBRA (Contd.)

2.

LINER EQUATIONS IN TWO VARIABLES (14) Periods

Recall of linear equations in one variable. Introduction to the equation in two variables. Focus on linear equations of the type
ax + by + ¢ = 0. Prove that a linear equation in two variables has infinitely many solutions and justify their being written as
ordered pairs of real numbers, plotting them and showing that they lie on a line. Graph of linear equations in two variables.
Examples, problems from real life, including problems on Ratio and Proportion and with algebraic and graphical solutions being
done simultaneously.

UNIT lll: GEOMETRY (Contd.)

4.

QUADRILATERALS (10) Periods
| (Prove) The diagonal divides a parallelogram into two congruent triangles.

(Motivate) In a parallelogram opposite sides are equal, and conversely.

(Motivate) In a parallelogrm opposite angles are equal, and conversely.

(Motivate) A quadrilateral is a parallelogramif a pair of its opposite sides is parallel and equal.

(Motivate) In a parallelogram, the diagonals bisect each other and conversely.

S e

(Motivate) Inatriangle, the line segment joining the mid points of any two sides is parallel to the third side and in half of it and
(motivate) its converse.

AREA (7) Periods
Review concept of area, recallarea of arectangle.

I (Prove) Parallelograms on the same base and between the same parallels have the same area.

2. (Motivate) Triangles on the same (or equal base) base and between the same parallels are equal in area.
CIRCLES (15) Periods
Through examples, arrive at definition of circle and related concepts-radius, circumference, diameter, chord, arc, secant, sector,
segment, subtended angle.

| (Prove) Equal chords of a circle subtend equal angles at the center and (motivate) its converse.

2. (Motivate) The perpendicular from the center of a circle to a chord bisects the chord and conversely, the line drawn
through the center of a circle to bisect a chord is perpendicular to the chord.

3. (Motivate) There is one and only one circle passing through three given non-collinear points.

4. (Motivate) Equal chords of a circle (or of congruent circles) are equidistant from the center (or their respective centers) and
conversely.

5. (Prove) The angle subtended by an arc at the center is double the angle subtended by it at any point on the remaining part
ofthecircle.

6. (Motivate) Angles in the same segment of a circle are equal.
(Motivate) If a line segment joining two points subtends equal angle at two other points lying on the same side of the line
containing the segment, the four points lie onacircle.

8. (Motivate) The sum ofthe either pair of the opposite angles of cyclic quadrilateral is 180° and its converse.



7. CONSTRUCTIONS (10) Periods
| Construction of bisectors of line segments and angles of measure 60°,90°, 45° etc., equilateral triangles.
2. Construction of atriangle given its base, sum/difference of the other two sides and one base angle.

3. Construction of a triangle of given perimeter and base angles.

UNIT V: MENSURATION (Contd.)
2. SURFACE AREAS AND VOLUMES (12) Periods

Surface areas and volumes of cubes, cuboids, spheres (including hemispheres) and right circular cylinders/cones.

UNIT VI: STATISTICS

I. STATISTICS (13) Periods

Introduction to Statistics: Collection of data, presentation of data—tabular form, ungrouped/grouped, bar graphs, histograms
(with varying base lengths), frequency polygons. Mean, median and mode of ungrouped data.

UNIT VII: PROBABILITY

I. PROBABILITY (9) Periods

History, Repeated experiments and observed frequency approach to probability. Focus is on empirical probability. (A large
amount of time to be devoted to group and to individual activities to motivate the concept; the experiments to be drawn from
real-life situations, and from examples used in the chapter on statistics).
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Linear Equations in
Two Variables

(NCERT Textbook Chapter No. 4)

& CONCEPTS ">

© Linear Equations

© Solution of a Linear Equation
© Graph of a Linear Equation in Two Variables
© Equations of Lines Parallel to x-axis and y-axis

( CONCEPTS, FORMULAE, TIPS AND TRICKS 1

= Linear equation in one variable: Linear equation of the form ax + b =0, ax = -b, where 4, b are real numbers
such that a # 0. For example, 3x + 5 = 0. The letters used in an equation are called variables or unknowns.
In the equation 3x + 5 = 0; x is called the variable of the equation.
= Linear equation in two variable: An equation of the form ax + by + ¢ = 0; where a, b and c are real numbers,
such that a and b are not both zero, is called a linear equation in two variables. Let us consider the following
equations:
() 3x+y=7 (i) 4x-y=3 (i) 2x—3y =9 (i) y=2x+5 ;
" Note: If in the equation ax + by = ¢c; we havea=0and b #0 or b = 0 and a # 0. Then the equation reduces to_i

| by = cor ax = c. In both case we get an equation in one variable. O

So, it is generally assumed that both a and b are non-zero as given in the above definition.
Remember: A linear equation in two variables has infinitely many solutions.

= Graph of a linear equation in two variables: The graph of every linear equation in two variables is a
. striaght line.
. = Algorithm: To draw the graph of a linear equation in one variable we may follow the following steps:
@ Step I: Obtain the linear equation.
Step II: If the equation is of the form ax = b; a0, then plot the point (% ; 0) and one more point (% p [3) where

B is any real number on the graph paper.

If the equation is of the form ay = b, a# 0 then plot the point (0, %) and (oc, %} , Where ot is any real number
on the graph paper.
Step III: Join the points plotted in step II to obtain the required line. X
e The point (1, 0) where the straight line cross x-axis is called its x-intercept point and ‘a” is called -
x-intercept.
e The point (0, b) where the straight line crosses y-axis is called its y-intercept point and ‘b’ is called :
y-intercept. .
e x =0 is the equation of the y-axis and y = 0 is the equation of the x-axis.
e The graph x = a is a straight line parallel to the y-axis.
e The graph y = a is a striaght line parallel to the x-axis.
e An equation of the type y = mx represents a line passing through the origin.
e Every point on the graph of a linear equation in two variables is a solution of the linear equation.
Moreover every solution of the linear equation is a point on the graph of the linear equation.
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[ NCERT TEXTBOOK EXERCISE (SOLVED) }

0 Linear Equations

TEXTBOOK EXERCISE 4.1

Q. 1. The cost of a notebook is twice the cost of a pen.
Write a linear equation in two variables to
represent this statement.

(Take the cost of a notebook to be Ix and that of
a pen to be 3y)

Sol. Let the cost of a note book is Ix and cost of a pen
is y.
Therefore a linear equation in two variables (x and y)
representing the given statement is x = 2y.

............................................

/0. 2. Express the following linear equations in the
] form ax + by + ¢ = 0 and indicate the values of :
a, b and c in each case. .

(1')2x+3y=9.3§ (ii)x-gy-10=0

.
.
.
.
B
.

(i) -2x+3y =6 (i) x =3y
(v) 2x = -5y (W) 3x+2=0
(i) y-2=0 (viti) 5 = 2x.

............................................

() 2x + 3y = 9.35 in the form of ax + by + c=0is
expressed as
2x + 3y - 9.35 =0
[Changing 9.35 to LHS]
= 2x+3y+(-935)=0
On comparing the coefficients of x and y and also
constant terms, we observe that

a=2,b=3and c=-935

(ii)x—l—10=0intheformofax+by+c=0is

expressed as
1x+tay+mm=o

On comparing the coefficients of x and y and also
constant terms, we observe that

u=1,b=—% and ¢ = -10

(i) -2x + 3y = 6 in the form of ax + by + ¢ = 0 is
written as
2x+3y-6=0
= -2x+3y+(-6)=0
On comparing the coefficients of x and y and also
constant terms, we observe that
a=-2,b=3and c= -6

[Changing 6 to LHS]

(iv) x =3y in the form of ax + by + ¢ = 0 is written as
x-3y=0
= 1lx+(3)y+0=0
On comparing the coefficients of x and y and also
constant terms, we observe that
a=1,b=-3and ¢ = 0.
(v) 2x = -5y in the form of
ax + by + ¢ = 0 is written as 2x + 5y = 0
[Changing -5y to LHS]
= 2x+5y+0=0
On comparing the coefficients of x and y and also
constant terms, we observe that
a=2,b=5andc=0
(vi) 3x + 2 =0 in the form of ax + by + ¢ = 0 is written
as
3x+0y+2=0
On comparing the coefficients of x and y and also
constant terms, we observe that
a=3,b=0and c = 2.
(vi)) y -2 =01in the form of ax + by + ¢ = 0 is written as
Ox+1y+(-2)=0
On comparing the coefficients of x and y and also
constant terms, we observe that
a=0,b=1and c = -2.
(viii) 5 = 2x in the form of ax + by + ¢ = 0 is written as
5-2x=0
=-2x+0y+5=0
On comparing the coefficients of x and y also
constant terms, we observe that
a=-2,b=0and c=5

SELF PRACTICE 4.1

1. Express the following linear equations in the form
ax + by + c=0and indicate the values of 4, b and cin
each case.

@ V3 =2x+ By Oy=%
©Qu+ov=7 (d) -3x -5y =-2
() 2x =17 + 5y () 3s+t=5

2. Write the following word problems in the form of
linear equation in two variables.

(1) During a football match total runs scored by
two players are 100.

(b) Cost of one notebook is 5 less than half of the
cost of one book.

(¢) 7 kg of oranges and 2 kg of apples cost 3280.
(d) Cost of 1 tonne AC is 3200 more than four
times the cost of a cooler.
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0 Solution of a Linear Equation

TEXTBOOK EXERCISE 4.2

Q. 1. Which one of the following option is true, and
why?
y =3x + 5 has
({) aunique solution
(%) only two solutions
(##i) infinitely many solutions.

Sol. Statement (iif) is true because for every value of x,
there is corresponding value of y and vice-versa.
Thorough justification:

Let assume that

() x =0 theny=3x0+5
= y=0+5
= y =5
So, x =0, y = 5 is a solution.
(i) x =1 theny=3x1+5
= y=3+5
= y =28
So, x =1, y =8 is also a solution.
(iii) x =-2theny=3(-2) +5
= y=-6+5
= y=-1

So, x = -2, y = -1 is also a solution.
Similarly, we can find infinitely many
solutions of given equation as we wish simply
by putting the value of x (or y) and get the
corresponding value of y (or x).

............................................

. Q. 2. Write four solutions for each of the following -

J equations:
@) @+ y=7 (@ mx+y=9
: (i) x =4y
Sol.
(1) 2xx+y =7
We can write equation as:
y=7-2x
When x = 0;
y=7-2x0 =2y=7-0=y=7
When x = 1;
y=7-2x1=y=7-2=y=5
When x = 2;
y=7-2x2=y=7-4=y=3
When x = -1;
y=7-2x(-)=y=7+2=y=9
So, four of the infinitely many solutions of
the equation 2x +y =7 are (0, 7), (1, 5), (2, 3)
and (-1, 9).
(i1) x+y =9

We can write the equation as:
y=9-mx

When x = 0;
y=9-n0=y=9-0=y=9
When x = 2;

y=9-n2=y=9-2n

When x = 2;
i

y=9- nxg =2y=9-9=y=0

T
When x = -1;
y=9-nx(-)=>y=9+n=>y=9+n

So, four of the infinitely many solutions of the
equation, ® x + y = 9 are (0, 9), (2, 9 - 2n),

[2, o) and (-1, 9 + ).
T

(iii) x =4y
=X
= V=7
0
whenx=0;y=z =y=0
4
whenx=4;y=z =>y=1

4
when x = -4; y = _Z =y=-1

2 1
Whenx=2;y=z =Y=5

Hence, four of the infinitely many solutions of the
equation x = 4y are (0, 0), (4, 1) (-4, -1) and (2, %) .

Q. 3. Check which of the following are solutions of
the equation x - 2y = 4 and which are not?

@ (0,2 (@) (2,0)
(iii) (4, 0) (i) (v2,4V2)
@ (1,1)

Sol. (i) Putx =0and y =2 in equation
x-2y=+4
LHS, x-2y=0-2x2
=0-4=-4
RHS = 4

Clearly, LHS # RHS
(0, 2) is not the solution of equation

x -2y =4
(i)) Putx =2 and y = 0 in equation
x-2y =4

LHS, x-2y=2-2x0



=2-0=2
RHS =4
Clearly LHS # RHS
(2, 0) is not the solution of x - 2y = 4.

(iii) Put x = 4 and y = 0 in the equation
x-2y = 4
LHS, x-2y=4-2x0=4-0=4
RHS = 4
Clearly, LHS = RHS

". (4, 0) is the solution of equation x - 2y = 4.
(i) Putx =2 and y = 42 in the equation

x-2y =4
LHS,  x-2y = {2-2x442
= V2-8V2
= 72
RHS = 4
LHS # RHS

. (JE , 4\/5 ) is not the solution of equation
xX-2y =
(v) Putx =1,y =1in the equation x - 2y = 4

LHS, x-2y=1-2x1=1-2=-1
RHS = 4
Clearly, LHS # RHS

". (1, 1) is not the solution of equation
xX-2y =
Q. 4. Find the value of k, if x =2,y =11is a solution :
of the equation 2x + 3y = k.

.............................................

Sol. If x =2, y =1 is the solution of equation 2x + 3y
= k, then it definitely satisfy the equation.
2x2+3x1 =k

(Substituting x = 2, y = 1 in the equation)

= 4+3 =k
= 7 =k
or k=17

Hence, required value of k is 7.

SELF PRACTICE 4.2

1. Write two solutions of the following equations:
() x-4y=0 (i) ax+y=9
2. Check which of the following are solutions of the
equation x - 2y = 4 and which are not.

(v2,442) (i) (1,1)
(iii) (2,0) (iv) (0, -2)
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3. Find which of the following equations have x =4,

y =1 as a solution.
() x+3y=7 (i) 3x -4y =8

(iif) 2x + 5y =10 () bx -2y =7

4. Find the value of k such that (2, 1) is the solution of
equation 2x + ky = 8.

5. Find the value of k so that x=-1, y = -1 is a solution
of linear equation 9kx + 12 ky = 63.

6. Find four solutions of 2x - y = 4.

7. 1If x =2k -1 and y = k is a solution of equation
3x - 5y = 7. Find the value of k.

8. Express x in terms of y given that % +2y =5.Check
whether (3, 2) is a solution of given equation.
9. Find the values of A, if p =1 and g = 6 is a solution of
equation 8p - Ag + A2 =0.
10. Find the value of a so that each of the equations

may have x = -4 and y =1 as a solution.

7
(1) 9ax +12ay = 63 (@) sx+y-11=0
(i) 3ax -7y =5
(v) -5x +2ay=-8
Which of the following options is true and why?
y=3x+5

()
(i

. y _
(Z’IJ) ZX—E =2
11.

no solution
infinitely many solutions
only two solutions

12. If a linear equation has solutions (-

2,-2) then it is of the form.

(b x+2y=0
dx+y=0

0 Graph of a Linear Equation in Two
Variables

TEXTBOOK EXERCISE 4.3

............................................

Q 1. Draw the graph of each of the following hnear
equations in two variables:

(i)

(iv) a unique solution
Ifa 2,2),(0,0) and
(

@ y-x=0
(¢ 2x+y=0

@) x+ty=4 @ x-y=2
: (@) y =3x () 3=2x+y
Sol. i) x+y=4 =y=4-x

Table showing the values of y corresponding to
the values of x is as follows:

X 0 2 4
Y 4 2 0
(xyy | AO4 | B22) | C(40)




(Linear Equations in Two Variables}

Plot the points A(0, 4), B(2, 2) and C(4, 0) on a
graph paper. Join these points and obtain a line.

Scale chosen:
On X-axis: 5 divisions = 1 unit

On Y-axis: 5 divisions = 1 unit.

[ M
0 A

N | 30
(@) x-y=2
or
Table showing the values of y corresponding
to the values of x is as follows:
x 0 1
Y -2 -1
(x,y) | PO -2) | Q@ -1) | REZ 0)
Plot the points P(0, -2), Q(1, -1) and
R(2, 0) on a graph paper. Join these points
and obtain a line.
Scale chosen:
On X-axis: 5 divisions = 1 unit
On Y-axis: 5 divisions = 1 unit
|
(iif) y = 3x

Table showing the values of y corresponding
to the values of x is as follows:

X -1 0 1
y -3 0
(xy) |P(1,-3) | Q00 | R(,3)

Plot the points P(-1, -3), Q(0, 0) and R(1, 3)
on a graph paper. Join these points and obtain
a line.

Scale chosen:

On X-axis: 5 divisions = 1 unit

On Y-axis: 5 divisions = 1 unit

_ —
4
1 Bl RILY
L |
| -
E (0. 0] -
e b B -3 -] '~"|l : B dx
5 M
{31 =P -
Rl -4
Yk
3 =2x+y
= 3-2x =y
or y =3-2x

Table showing the values of y corresponding
to the values of x is as follows:

X 0 1 2
y 3 1 -1
(v, v) L(0, 3) M(1,1) | N2, -1)

Plot the points L(0, 3), M(1, 1) and N(2, -1)
on a graph paper. Join these points and obtain

a line.

Scale chosen:

On X-axis: 5 divisions = 1 unit

On Y-axis: 5 divisions = 1 unit

Sol.

......

Q.2 Give the e-qil-at-io-n-s of two lines pa-ss1;1g through
(2, 14). How many more such lines are there, and
why?

As we know that through a point, infinitely many

lines can be drawn. So out of these; any two linear
equations which are satisfied by the point (2, 14)
are as follows:

Let ax + by = c be linear equation in x and y which
is satisfied by the point (2, 14).

It means (2, 14) lie on it:



. 3. If the point (3, 4) lies on the graph of the .

20 +14b = ¢
Substituting the value of ¢ in equation, we get:

ax + by = 2a + 14b

= a(x-2)+b{y-14)=0

= b(y-14) = -a(x-2)
y-14 _ 2

- x=-2 b

By using different values of a and b, we can find
the infinitely many required equations.

If a=20b=1
- -2

then y-14 = —
x-2 1

= y-14 = -2x+4

= 2x+y = 18

If a=7>b=-1
y-14 (7)

th = -|—

en x-2 L—l

= y-14 = 7x - 14

= 7x -y =0

equation 3y = ax + 7, Find the value of a.

. Given that point (3, 4) lie on the graph
corresponding to:
3y = ax+7
So, it satisfy this linear equation.
There by
3x4 =ax3+7
= 12 = 3a+7
= 12-7 = 3a
= 5 = 3a
or 3a = 5
5
= a = 5

Hence, required value of a is g

g e . 5. .
Justification: Substitute, a = 3 in the given equa-

tion, we get

5
3y §x+7

9y = 5x + 21

Sol.

(MBD Super Refresher Mathematics-IX

w21
Y= 79

=

Table showing the values of y corresponding to
the values of x is as follows:

X -6 12
Y -1 9
(x/ ]/) P(_6r _1) Q(12r 9)

Plot the points P(-6, -1) and Q(12, 9) on a graph
paper. Join these points and obtain a line. From
the graph, we observe that point (3, 4) lies on the
line. Hence it satisfies the equation,

5
3y = §x+7

5
Therefore, found value of a is 3 [Hence justified]

Scale chosen:
On X-axis: 5 divisions = 2 units

On Y-axis: 5 divisions = 1 unit

4

(191 0\
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X =8 -6 A4 -2
P(=6,-1)

0
vY

. The taxi fare in a city is as follows: For the first

kilometre, the fare is T8 and for the subsequent
distance it is ¥5 per kilometre. Taking the
distance covered as x km and total fare as 3y,
write a linear equation for this information, and
draw its graph.

38 5 per km.
1km [&——(x - 1) km —»

Taking total distance travelled as x km.
For first kilometer, fare = %8

For subsequent distance i.e., for remaining distance;
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