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SYLLABUS

MATHEMATICS (CLASS-X)

Second Term Marks: 90

UNITS MARKS

Il.  ALGEBRA (Contd.) 23

. GEOMETRY (Contd.) 17

V. TRIGONOMETRY (Contd.) 08

V. PROBABILITY 08

VI. COORDINATE GEOMETRY Il

VII. MENSURATION 23
TOTAL 90

UNIT Il : ALGEBRA (Contd.)
3. QUADRATIC EQUATIONS (15) Periods

Standard form of a quadratic equation ax’ +bx+c=0, (a # 0). Solutions of the quadratic equations (only real roots) by
factorization, by completing the square and by using quadratic formula. Relationship between discriminant and nature of roots.

Situational problems based on quadratic equations related to day to day activities to be incorporated.

4. ARITHMETIC PROGRESSIONS (8) Periods

Motivation for studying Arithmetic Progression Derivation of the n"term and sum of first n terms of A.P. and their application in
solving daily life problems.

UNIT Il :GEOMETRY (Contd.)

2. CIRCLES (8) Periods
Tangentsto acircle ata point.
|. (Prove) The tangent at any point of a circle is perpendicular to the radius through the point of contact.
2. (Prove) The lengths of tangents drawn from an external point to circle are equal.

3. CONSTRUCTIONS (8) Periods
|. Division of a line segment in a given ratio (internally).
2. Tangentto acircle froma point outside it.

3. Construction of atriangle similarto a given triangle.
UNIT IV: TRIGONOMETRY (Contd.)
3.  HEIGHTSAND DISTANCES (8) Periods

Simple problems on heights and distances. Problems should not involve more than two right triangles. Angles of elevation/
depression should be only 30°,45°, 60°.

UNITV: STATISTICS AND PROBABILITY

2.  PROBABILITY (10) Periods
Classical definition of probability. Simple problems on single events (not using set notation).

UNITVI: COORDINATE GEOMETRY

I. LINES (In two-dimensions) (14) Periods

Review: Concepts of coordinate geometry, graphs of linear equations. Distance between two points. Section formula (internal
division). Areaofatriangle.



UNITVII:MENSURATION

AREAS RELATEDTO CIRCLES (12) Periods

Motivate the area of a circle; area of sectors and segments of a circle. Problems based on areas and perimeter/circumference of
the above said plane figures. (In calculating area of segment of a circle, problems should be restricted to central angle of 60°, 90°
and 120° only. Plane figures involving triangles, simple quadrilaterals and circle should be taken.)

SURFACEAREASANDVOLUMES (12) Periods

(i) Problems on finding surface areas and volumes of combinations of any two of the following: cubes, cuboids, spheres,
hemispheres and right circular cylinders/cones. Frustum of a cone.

(i) Problems involving converting one type of metallic solid into another and other mixed problems. (Problems with
combination of not more than two different solids be taken.)
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Quadratic Equations

(NCERT Textbook Chapter No. 4)

CCONCEPTS >

© Quadratic Equations
© Solution of a Quadratic Equation by Factorisation

O Solution of a Quadratic Equation by Completing
the Square

© Nature of Roots

| CONCEPTS, FORMULAE, TIPS AND TRICKS |

® Quadratic equation ;

1. An equation of the form ax? + bx + ¢ = 0, where g, b, ¢ are real numbers and a # 0 is called the standard
form of quadratic equation or simply quadratic equation in x. X

2. A real number « is called root of the quadratic equation ax? + bx + ¢ = 0; a # 0 if a0 + bo + ¢ = 0.

= Solution of a quadratic equation by factorisation method: Resolve the quadratic polynomial -
ax? + bx + c into the product of linear factors say (px + g) and (rx + s), where p, g, r, s are real numbers. .
ax? + bx + ¢ = (px + q) (rx + s)
For factors:

ax>+bx+c =0

(px +¢q) (rx +5) =
Either px+g=0orrx+s

S
or X = -
r

m Solution of a quadratic equation by completing the square: General quadratic equation
2 -
ax*+bx+c =0

(|
o O

b c
x? + ox + P [Dividing throughout by 4]
2, b c .
= G4 Ar—at = == [Transposing constant term to RHS]
a a

b b\? b\ ¢ Coeff. of x)° b
N X2+ Zx+ (_) - (_) _- Adding [—J — (—j on both sides

a 2a 2a a 2 2a

(x N b )2 b* — 4ac

= 2a) 44’



@

( b) b% — dac
2a - 2a
2
—4
. y = b Y 4
2a 2a
—bty b’ —4
x: 2—ac
a

This is called quadratic formula.

Thus, quadratic equation ax? + bx + ¢ = 0 has two roots o and 3 given by

-b- \/bz —4ac
2a

Discriminant: For the equation ax* + bx + ¢ = 0, the expression D = b? - 4ac is called the discriminant.
Nature of roots: The two roots o.and 3 of a equation ax? + bx + ¢ =0 (a # 0) are given by

—b+yb? —4

2a

-b+~D

o«= 2a
-b-\D
g b=

where D = b? - 4ac is called discriminant.

The nature of roots of the quadratic equation depend upon the value of discriminant D.

Following table helps to remember:

(MBD Super Refresher Mathematics-X)

Value of D Nature of roots Value of roots
-b+\D
D>0 Real and unequal YR
-b
D=0 Real and equal Each root = e
D<0 Non-real roots or Non-real
Imaginary roots

® Forming a quadratic equation when its roots o and P are given.

(i) The sum of two roots o and B of a quadratic equation ax? + bx + ¢ =0 (a #0) is given by

b

o+p = 2

(1) The product of two roots o.and 3 of a quadratic equation is given by

o.p =

On dividing the equation ax? + bx + ¢ =0 (a

XZ_(__b)x+£ =O

a a

Q|0

*

0) by a, we get:

Thus, the required equation is x? - (Sum of roots)x + (Product of roots) = 0



(‘Quadratic Equations )

©,

| NCERT TEXTBOOK EXERCISE (SOLVED) |

© Quadratic Equations

Q.1.

T .

Sol.

(i)

(i)

TEXTBOOK EXERCISE 4.1

Check whether the following are quadratic
equations:

@) (x+1)*=2(x-3)

() x*-2x=(-2) (3-x)
@) x-2)(x+1)=(x-1) (x+3)
() x-3)(2x+1)=x(x+5)

@ 2x-1) (x-3)=(x+5) (x-1)
(vi) x> +3x+1=(x-2)?

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

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

(iid) ® -4x>-x+1=(x-2)3

(i) Given,

(x+1)2=2(x-3)
or +1+2x=2x-6
or x>+1+2x-2x+6=0
or 2+7=0
or +0x+7=0

Which is in the form of ax? + bx + ¢ =0; a # 0.
- It is a quadratic equation.

Given,

x?-2x=(-2)(3-x)
or X2 -2x=-6+2
or -2x+6-2x=0
or X2-4x+6=0

Which is in the form of ax? + bx + c=0; a # 0.
- It is a quadratic equation.

Given,

(-2 @+1) = (x-1) (x+3)
or 2Hx-2x-2=x2+3x-x-3
or 2-x-2=x2+2x-3
or x2-x-2-x2-2x+3=0
or -3x+1=0

Which has no term of x2.

So, it is not a quadratic equation.

Given,

(x-3)(2x+1)=x(x +5)
or 2x2 + x - 6x -3 =x%+ bx
or 2x2-5x-3-x2-5x=0
or ¥ -10x-3=0

Which is in the form of ax2 + bx + ¢ =0; a # 0.
-~ It is a quadratic equation.
Given,

x-1) (x-3)=(x+5) (x-1)
or 22 -6x-x+3=x2-x+5x-5

(vii)

(viii)

or 202 -7x+3=x2+4x -5
or 2x2-7x+3-x2-4x+5=0
or 2 -1lx+8=0

Which is in the form of ax?2 + bx + ¢ =0; a # 0.
- It is a quadratic equation.

Given,

x> +3x+1=(x-2)2
or 2+3x+1=x2+4-4x
or xX2+3x+1-x2-4+4x=0
or 7x-3=0

Which has no term of x2.
So, it is not a quadratic equation.
Given,
(x +2)3=2x (x> - 1)
or B+ 2P+3x)?22+3(x)(2)?%=2 -2

or X+ 8+ 6x2+ 12x = 2x3 - 2x
or X¥+8+6x2+12x-2x3+2x =0
or P+ 6x2+14x+8=0

Here, the highest degree of x is 3.
Which is a cubic equation.
- It is not a quadratic equation.
Given,
-4 -x+1=(x-2)?>
or ¥ -4x?-x+1=x3-2P3+3x)?%(-2)
+3 () (- 27
or xX®-4x?-x+1=x>-8-6x2+12x
or ¥-4x?-x+1-23+8+6x?-12x=0
or 2x> -13x+9=0
Which is in the form of ax? + bx +c=0;a # 0.
- It is a quadratic equation.

. Represent the following situations in the form

of quadratic equations:

() The area of a rectangular plot is 528 m?2.
The length of the plot (in metres) is one
more than twice its breadth. We need to
find the length and breadth of the plot.

(#) The product of two consecutive positive

integers is 306. We need to find the integers.

Rohan’s mother is 26 years older than him.

The product of their ages (in years) 3 years

from now will be 360. We would like to

find Rohan’s present age.

A train travels a distance of 480 km at a

uniform speed. If the speed had been

8 km/h less, then it would have taken

3 hours more to cover the same distance.

We need to find the speed of the train.

(#1)

()



@

Sol.

(i)

(i) Let breadth of rectangular plot = x m
Length of rectangular plot = (2x + 1) m
. Area of rectangular plot = [x (2x + 1)] m?

= (22 + x) m?
According to question,
2x2 + x = 528
or 22+x-528=0|S =1
P = -528x2
= - 1056

or 2x?2-32x +33x-528 =0
or 2x (x-16) +33 (x-16) = 0

or (x-16) 2x +33) = 0
Either x-16 = 0
or 2x+33 =0
x =16
=33

or x = =
- Breadth of any rectangle cannot be negative,

, - 33
so, we reject x = T

x =16

Hence, breadth of rectangular plot = 16 m
Length of rectangular plot
=2x16+1)m=33m

and given problem in the form of quadratic
equation is 2x? + x - 528 = 0.
Let two consecutive positive integers are x and
x+ 1.
Product of integers= x(x + 1) = x> + x
According to question,

x?+x =306
or x2+x-306 =0
or x?+18x-17x-306 =0
or x (x+18)-17 (x +18) =0

[S=1, P = -306]

or (x+18) (x-17) =0
Either x+18 =0 or x-17=0
x=-18 x =17

-~ We are to study about the positive integers,

so, we reject x = -18
x = 17
Hence, two consecutive positive integers are
17,17 +1 =18

and given problem in the form of quadratic
equation is x* + x - 306 = 0.

Let present age of Rohan = x years

Rohan’s mother’s age = (x + 26) years

After 3 years, Rohan’s age = (x + 3) years

(MBD Super Refresher Mathematics-X)

Rohan’s mother’s age = (x + 26 + 3) years

= (x + 29) years
(x +3) (x +29)
X2+ 29x + 3x + 87
x2 + 32x + 87
According to question,

x? + 32x + 87 = 360

or x2+32x+87-360=0

.. Their product

or x?+32x - 273 =0
or  X2+39%-7x-273=0 ‘s=32,
P=-273

or x(x+39)-7(x+39) =0

or x+39) (x-7)=0

Either x+39=0 orx-7=20
x=-39 |or x =7

- Age of any person cannot be negative.

so, we reject x=-39

: x=7

Hence, Rohan’s present age = 7 years

and given problem in the form of quadratic
equation is x? + 32x - 273 = 0.

Let u km/hour be the speed of train.

Distance covered by train = 480 km

480
Time taken by train = — hour
u

Dist
Using, Speed = w
Time

. Distance }
or Time= ———

Speed

If speed of train be decreased by 8 km/h.
. New speed of train = u - 8

and time taken by train = hours
According to question,

480 480 _

u-8 u

480u - 480 (u-8) 3
o u(u—=8) -
480 u — 480 u + 3840
or 5 =
u” —8u
or 3840 = 3 (u? - 8u)
or u? - 8u = 1280
or u? - 8u -1280 =0
or u?-40u +32u-1280=0 |[S = -8
P = - 1280

or u (u-40)+32(u-40)=0
or (u-40) (u+32)=0



(‘Quadratic Equations )

Either u-40 =10

or u+32 =20
u = 40

or u = -32

But, speed cannot be negative so, we reject
u = -32
u = 40

Hence, speed of train is 40 km/h.
The given problem in the form of quadratic
equation is

u? - 8u -1280 =0

SELF PRACTICE 4.1

1. Check whether the following are quadratic

equations:
171
(l) x= 4 X
[ERRRR p 31
L=
- 15-x 10 «x

(i) 22+ (x+1)2 = 2702 - (x + 2)?
(iv) x®-2060 = (20 - x)*
) (30 - 2x) (20 - 2x) = 375

—~

) x(x+1)+8=(x+2)(x-2)

(vii) (x*-4x+9)?=8 (x> -4x+9) +15
)
)

0__ 360 _

(x+4) X

()

2. Represent the following problems/situations in
the form of quadratic equations:

(/) The product of two consecutive multiples of
five is 300. We need to find the integers.

(i) If I had walked 1 km/hour faster, I would
have taken 10 minutes less to walk 2 km. We
need to find the rate of my walking.

(iii) The sides (in cm) of a right triangle
containing the right angle are 5x and

(3x - 1). If the area of the triangle is 60 cm?,

find the sides of the triangle.

The two numbers whose sum is 20 and the
sum of whose cubes is 2060. We need to find
the two numbers.

(i)

There are three consecutive integers such
that the squares of the first increased by the
product of the other two gives 154. We need
to find the two integers.

®

(vi) Divide 12 into two parts such that the sum
of their squares is 74. We need to find the
two numbers.

(vii) Two consecutive natural numbers whose
product is 20. We want to find the two
consecutive natural numbers.

© Solution of a Quadratic Equation by
Factorisation

TEXTBOOK EXERCISE 4.2

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

; Q.1. Find the roots of the following quadratic -
] equations by factorisation: X

() 2 -3x-10=0
(@) 22+x-6=0

(i) 2x2 +7x+52=0
1
) 2x2—x+§=0

(©) 100x2-20x+1=10

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

Sol. (i) Given quadratic equation
x> -3x-10=0 S=-3
or x> -5x+2x-10=0 P=-10
or x(x-5+2x-5=0
or (x-5 x+2)=0
Either x-5=0 or x+2=0
x=5 or x=-2
Hence, 5 and - 2 are roots of given quadratic
equation.
(i) Given quadratic equation,
22+x-6 =0 [S=1
or 2x*>+4x-3x-6=0 [P=-6x2=-12
or 2x (x+2)-3(x+2)=0
or x+2)(2x-3)=0
Either x+2=0 or 2x-3=0
B 3
x=-2 or x=7

3
Hence, - 2 and o are roots of given quadratic

equation.
Given quadratic equation,

V2x* +7x+542 =0

V222 +2x +5x + 542 =0
S=7

P=2x5y2 =10
or+/2x (x +2) +5 (x ++2) =0
(x+\/§)(«/§x+5) =0

(i)

or

or



(iv)

(©)

0 or 2x+5=0

3

-5
Hence, —2 and —7=

V2
quadratic equation.
Given quadratic equation

Either x++/2

-5
or x= \/2—

are roots of given

2 1
2x" —x+ 3= 0
16x° — 8x +1
or ———=0 |S=-8
8
or 16x2-8x+1=0, |P=16x1=16
or 16x2 - 4x - 4x + 1=0
or 4x (4x-1)-1(4x-1)=0
or (4x-1) 4x -1)=0
Either 4x-1=0 or 4x-1=0
1 1
x=goorx=
Hence, 1 and 4 are roots of given quadratic
equation.

Given quadratic equation
100x% - 20x + 1=0 |[S=-20
100x% - 10x - 10x + 1=0 [P =100 x 1

or
=100
or 10x (10x - 1) - 1 (10x - 1)=0
or (10x -1) 10x -1)=0
Either 10x -1 =10 or 10x-1=0
1 1
X =10 or X =10
1 . .
Hence, — and — are roots of given quadratic
10 10
equation.

. Solve the problems given in Example 1.

Statements of these problems are given
below:

(1) John and Jivanti together have 45 marbles.
Both of them lost 5 marbles each, and the
product of the number of marbles they now
have is 124. We would like to find out how
many marbles they had to start with.

A cottage industry produces a certain
number of toys in a day. The cost of
production of each toy (in rupees) was
found to be 55 minus the number of toys
produced in a day. On a particular day, the
total cost of production was 3750. We would
like to find out the number of toys produced
on that day.

(i)

Sol.

......

......

(MBD Super Refresher Mathematics-X)

(i) Let the number of marbles John had be x.
Then the number of marbles Jivanti had
=45 -x

The number of marbles left with John, when he
lost 5 marbles = x - 5
The number of marbles left with Jivanti, when
she lost 5 marbles =45 - x - 5 =40 - x
Therefore, their product= (x - 5) (40 - x)

= 40x - x% - 200 + 5x

= - x2 + 45x - 200
According to question,

- x% + 45x - 200 = 124

or -x2+45x -324 =0
or X2 - 45x +324 =0 S =-45,
or x2-36x-9x+324=0 P =324
or x(x-36)-9(x-36) =0
or (x-36) (x-9)=10
Either x - 36 = 0 or x-9=0

x =36 or x=9

x =369

Hence, number of marbles they had to start with
were 36 and 9.

Let the number of toys produced on that day
be x.

Therefore, the cost of production (in rupees) of
each toy that day =55 - x

So, the total cost of production (in rupees) that
day = x (55 - x)

According to question,

x (55 - x) = 750
or 55x — x2 = 750
or -x2+55x -750 = 0
or x2 - 55x + 750 = 0 ‘s=-55,
or x%-30x-25x+750=0 P =750
or x (x-30)-25(x-30)= 0
or (x-30) (x-25)= 10
Either x-30 = 0 or x - 25=0
x = 30 or x=25
x =30, 25

Hence, number of toys produced on that day
were 30 and 25.

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

. Find two numbers whose sum is 27 and :

product is 182.

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

. Let the first number be x.

2nd number be 27 - x.
Their product = x (27 - x) = 27x - x2
According to question,

27x - x2 = 182
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