P Solve quadratic equations of the form ax2 + bx + ¢ =0, a (2 0), b, ¢ are real numbers
by factorization, quadratic formula, completing square and graphs.

P Find the intersecting point graphically when intersection occurs between
® alinear function and coordinate axes.
® two linear functions a linear and a quadratic function.

P Sketch and interpret the graphs of the quadratic function y = ax2+bx+c, a(#0), b and
c are real numbers.

P Establish relationship between roots and coefficients of quadratic equations.

P Form a quadratic equation when roots are given.

P Find discriminant of a given quadratic equation.

P Identify the nature of roots of a quadratic tquatmn thm e @ﬁ"

P Solve quadratic inequalities in one unk oM N1 ¢ ' (¢ ’" 230N

P Solve problems uf"chan gtheé;.l 5 Mr\& L

P Solve fractional equati @1\@\ lacéd to quadratic equations.

P Apply the concep J}ﬁ\tj‘w b”quatmns and quadrauc inequalities, to real world
' pmblems aﬁ ﬂayslcs engineering and finance, i.e. calculating max and min

heights in ect:le motion, determining the maximum price on a company's budget,
stability of population, growth of business, the relationship between hours worked
and amount earned etc,)

2.1 Quadratic Equation
A quadratic equation is a second degree polynomial equation in one variable.
For example, the following equations are quadratic equations;
() 2x2+3x+7=0 (i) x2-5x—4=0 (iii) 3y?=6y+3=0
Note
Ifa, b,ceR a#0andb = 0, then equation ax? + bx + ¢ = 0 is called the standard form of the
quadratic equation in x,

If a =0, the equation axz + bx + ¢ = 0 becomes bx + ¢ = 0 which is a linear equation.
If b = 0, the equation ax? + bx + ¢ = 0 becomes ax? + ¢ = 0 which is pure quadratic Equatlun

Solution of Quadratic Equation of the Form A\ nium 9
ax?+bx+c= 0, wherea, b, c € R apd a;\ -'.uJ,ar,JN =
(a) Factorization Method: \‘* TG\ u

The solution of a quads ; 11 D h"131.*~f'a~::l-:nrl.zatmn is based on the following
result: Ifa,be Rand a w]ﬂ tﬁ\‘ t’f or b = 0. This is called zero product property.

r'\| 0
- \T-\Ir‘- |“I
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Example 1: Sﬁlvt“be factorization method: X* +— 3 x=2

Sol, x’+%x-2




3x2+7x =6 [multiplying both ﬂ@i&”ﬁ

I+ Tx-6 =0
‘ Ix2+9x-2%x—-6 =0 WX s at most two roots.
' O3X(X+3)-2(x+3) =0 \‘n A Q\\wiu
(x +3)(3x - 2) =0.r
Now if either of the ﬁ or

3x — 2 is zero, then their product is |An equation in which variable appears in the denominator
3 of one or more terms is called a fractional equation.

zero. So, 9 s
Xx+3=0or3x-2=0 g 0
2 () - b ?,xat

X=-3 orx=73 x+3 2x-1

U}

X # 1,=5 are fractional equations.
x—1 +5

2
Hence, solution set is {—3- 5}

Example 2: Solve by factorization method:

2x=3 4x-6
Sol. =
2 X
G
2x(2x~3) _ (4x- - 6)(2x)7 \ | \a ‘n
T b
2x2-3x=8x -1 Transposing all terms to left hand side of ‘= sign.

2xX*-3Ix-8x+12 =0
2x-llx+12 =9
2x2-8x-3x+12 =0
2x(x-4)-3(x—-4) =0
2x-3)x-4) =0
2x=3=0or x=4 =0

X=— =
B orx=4

: 3
Hence, solution set is 5’4

(b) Solution of a Quadratic Equation by cnmplptinmuara &th\
Example 3: Solve by completing ﬂuare e@l@d { 3x?L 32 T
Sol: 3x% - 32 =—10x RN
Step I: Simplifying equ; w{r\su\th e tcrms in x? and x are on one side of the
equation and the term St n‘r on the other side.

3x? + 10x = 32 [Transposing]
Step II: Make the coefficient of x? unity and positive by dividing throughout by the
coefficient of x2,

O
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Step III: Add to each side o f xﬁﬂqﬁ};ﬁﬂlﬂf ccucﬁ'lment of x.
LS oy R o
B lerwﬂ };&SE\E j
W
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(H%) L5

[ %]

5 96+25 121
i B 9

o|

i(x +§-] = Ll-
3 3

+-5-=:|:%
RN
5 11 e T T2 @(
Fos— o Rp 2= @ j\vﬂ“ﬁ =
35,3 33 @il
11 5 SR
X=—== pgr X===—- V‘l\j -
3 3 "‘&W"’
11- NN Z11-5
— foz
3 3
-16 |
X=—= N i )
RN e 3
1
x=2 nrx=-5§
|
Hence, solution set is {2, =5 5}

Solve by completing square method.

(i) 5x2-18=2x (ii) 2x2-7x=-20 o 1
Sol. (i) 5x2—18=2x hf& CON

Dividing by 5 (the coefficient of x%) nmboﬁl\s\l\!fi\ciﬂﬁ‘\le ‘Lq ion.

518 _E an VNG
5 5 \\ 1O At
’xj'\\ﬂ\u.
xz“\%“JQ;x
il
5
§o 18
X ==X  m ==

5 5




b\ \
We add square of half of the coefﬁme{u ofx.L€, (@LﬁN {E’f th: equation.
4 J\f N 0
o-deo(y) -
SN

25
(-3 -2
5 5 m
1. N01 14401 2\ @0
x=§i 5 5‘%?(%@3@\* oo
S.S =L%Y@max
(i) 2x2-Tx=-2 N {JW@

Dividing by a (the coefficient of x?), on both sides of the equation.

2 5 ? —20
S, =
3. 2 2
P edx =iy
5% ==

: F |
We add square of half of the coefficient of x.i.e., [l) on both sides of the equation.
5 ook .? 2 ,? 2 -+
R-==R =-10+
2 4 4

["“) el i S\ X @0

\I & r--— A
7 -160+49 T—{LP Q\Q,f
- - RS cfB
-3y J[—}’
7
B

ST
4

x-
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r]-.-, W\

The square of every real quantity Is non-negative and therefore greater than zero. Thus, (a = b)? is
non-negative l.e., a* - 2ab + b? 2 0. Do you agree:

Sol. % > Jx_y
(J; e \E)! > (0)* (assume)
(\E )2 —2Jx\Jy + ( & )-’- >0 peziay S\ 1@\@3@_’{&%

y Ao W HER
A 2 ANy =
xtys Way e LAVZINO \}k{i}.\i L
Dividing both sides by 2 Rhg é&\d\# :
X+y g
L Rt
X +
2 -2 JE
yes, we agree.
(c) Solution of a Quadratic Equation by Quadratic Formula
Derivation of Quadratic Formula by Completing Square Method
After suitable reduction and transposition every quadratic equation can be written in

the form: ax? + bx + ¢ = 0, where a, b, ¢ are real numbers and a # 0.
Now, ax2 + bx + ¢ = 0 We can rewrite the equation as:

Step I: ax? + bx = — (Transposing) SN ¢ Arq\\ﬂ N
S Dividi ﬂqc"
tep II: Dividing by a (the co-efficient ::l‘ ;%% 91‘1 l:\qtﬁ ﬂvﬂﬂ‘ﬂifi équatmn

N :'.._r‘\.'

I'-’

of half of the co-efficient of X| 52 4 by + ¢ = 0, can equivalently
be expressed as

- S
i
X'¢=X4d=m=(
2 2 since,a =0
—_—— e e



= ey
» E [ b [ b 2 e : I @ lO‘ﬁn
e &y :, ﬂ‘aﬁ‘:ﬁﬁ\@ﬁ J/ jj

b) Hh“5> Gy
[x+2ﬂ<~fﬂ N%\ C\—\
o\

[x B2 —4ac
2a/ 4&.

Step IV: Taking square root of both the sides.
b ] b’ -4ac

I x+—|=
[x 2a 2a

-b Vb’ -4ac

or X= - o (Transposing) Moving a term frnm one side of an

2a 2a equation to he-}tamﬁ@bglng its
_—b b7 —4dac - j& ng

AN
2a ~\ WL KEQJ

This is the quadratic fmmui“ﬁt\ : i\ﬁ\ e
Example 4: Solve b . ¢ formula: 3x2+ 7x-6=10
Sol. 3x2+ 7x—6= 'j iven)

ax2+bx+c¢=0 (standard form)

‘Comparing the given equation and the standard form.

: a=3,b=7c¢c=-6

Substituting the values of a, b, ¢ in the quadratic formula

_=bt+ b* —4ac
2a
~7£(7) -4(3)(-6).
A 2(3)

-T1+J89+72 7121  -7#ll )
6 T 6 n 6 0 FER /(F’:E:B
7411 -7-11 _4 =18 [ .{ﬁr’?\i@ﬂ"u\“ﬁ i
6 ' 6 ° 67B\nT T
AN

2 o
5 = KLR]_ ]“{:J-I_i‘ U

X =

h.‘llM
|
|

Henu. solution set is {




Activity

A rectangular garden is in front of Kiran's huuse, whose dimensl
are (2k + 4) metres and k metres. A smaller rectangular paﬁ
the garden of dimensions k metres and 2 metres J§ f qd‘l.

the area of unlevelled partinn of the A=
Sol:  Length of garden (¢ ﬂrﬁma \E

Width of gar J\-ﬁ
Area of en =fxw
=(2k +4) (k)
= (2k? + 4k) m?

Length of levelled area =km
width of levelled area =2m
Area of levelled area =km x 2m

= 2km?
Unlevelled Area = Total area — Leavelled Area

=2k? + 4k — 2k

= (2k* + 2k) m?

=2k (k + 1) m? : Sy
(d) Solution of Quadratic Equation by Graphs N ﬁf-;—‘— Ay (GRS ’

To solve the quadratic equation graq,arhiﬁlhrf aé,s\ ﬁ: 1/ Doyouknow! |

find the pomts where the graph 9{ adeati rati §ses | The graph of a quadratic
the x-axis. The x-values of these\poi ¢ solution of | function is called parabola.

the quadratic equation, If.thg jeoefficient of x? in the guadratm equation is positive, then
the graph will be J\§Hapbd and if the coefficient of x2 in quadratic equation is negative,
then the graph will be N shaped. To sketch the graph of quadratic function, we find its

vertex by completing square method. a(x — h)? + k is ca] led the vertex form of quadratic
function having vertex (h, k) and a is the coefficient of x2.
Example 5: (i) Sketch and interpret the graph of quadratic function
y=2x*-x-10.
- (ii) Solve the quadratic equatmn 2x—x-10= =0 graphically.
. Sol. (i) Let us sketch the graph of y =2x% —x — 10.

y=2[x —%x—ﬁ)




e e

Ei) q@sk:mh the *

e e e - UL ol ol o L ai B

Compare it wnh y = a(x — h)? + k. So, the vertex is (0. zﬁp—ﬂﬁl’l

[
X ‘ ZAVANCIEEE T
: '||l.'|||l5|.d_,'| yap #—9 -

By plotting the\ﬁfw t&tei graph is sketched al
function y = 2x NN upwards and it intersects the x-axis at (-2, 0) and (2.5, 0).
(if) The graph intersects the x-axis at x = 2.5 Rememberl
equation 2x2 —x — 10 =0 are 2.5 and -2.
Hence, solution set is {2.5, -2}.

graph of quadratic function we take some more | ofms\{ 0D [ (820
beve, The graph of the given quadratic
and x = —2. Therefore, roots of the quadratic|For finding the solution of quadratic equation
Solved Exe

ax? + bx+c=0 graphically, first of all we draw the
gﬂph of quadratic function y = ax¥ + bx + c.

ercise 2.1

1. Write the following quadratic equations in standard form:

i) 3x-1=2x2 (i) 2x(x+1)=4(2x + 3)

Sol. 3x — 1 = 2x? Sol. 2x(x + 1) =4(2x + 3)
2x2+3x-1=0 2x2+2x=8x+12
2x2-3x+1=0

2x%% + 2x - 8:-:-—12—

2~ 66112 0 SR
T

- J" {
(ill) 232 — dx =dx +7 \\\ﬁ“ 51?3 N i’v) 4(3x - 2) = 9x?
Sol. 2x2 —4x =4x + 7 Al \,\ Sol. 4(3x —2)=9x?
22 4?{ = 2% — 8 = 9x?
iy 9x2+12x-8=10
E G DRl 9x2—12x+8=0
1 1 6x+6 1
—=5.= T2 =2 x#0,20
) h+x 5 I.:#ﬂ (vi) s x=0
| 1 6x+6 |
ek 2x+;_5-; =X X
Multiplying both sides by x Multiplying both sides by x (20 — x)
6 |
x(2%)+ x[l] =x{5)—x[l) x20-n &9 _ xoo- x:{;]
X X
o x{6x+ﬁ] =20-x
22+ 1 x=1 6x2+6x =20-x
2x2-5x+1+1 =0 611+ﬁx+ -;—3{} ﬁ]*ﬁm
2x2-5x+2 =0
2. Solve the following quadratic nq ]tﬁa ethnd
@) X-x-6=0 of A \ 114-3 250

(T

I'I.\
\ \E

51*.5,15

N8t

Sol. x1 -x=-6=0

—3x+2x [llk

x(x 3)+ﬂgl£)ﬁ

(x-3)(x+

x=3=0 or x+2 0
Xx=3 or x=~2

Solution set {3, -2}

x2+3x-28 =0
*+Tx—-4x-28 =0
x(x+7)4x+7) =0
(x+7)(x-4) =0
X+7=0 or x-4=0
x=-7 or x=4
Solution set (=7, 4}



. m— S I —

(jii) 6x2+13x-5=0
Sol. 6x2+13x-§ =
6x*+ 15x-2x =35 —G
Ix(2x +5)-1(2x + 5) =
(2x +5) (3x
2%x+5=0 ’-@;S 4
2x=-5 .h=t
=
2 L

R\\j\ EH‘M

x=

(iv) X'~y
2

Sol, X —2x =
2

Multiplying both sides by 2, we get

3x —512-1-?#-% 2640584 =0

O A\ W":?" \?C#[yx Ees

”\'iif:a,‘iﬁ* WY 22 1oxras =

PP 2% = 11x-8x+44 =

x2x-11)4(2x-11) =

@2x-11)(x-4) =0
2x-11=0 or x—-4=0
2x=11 or x=4

11

(, SN

2
11
Solution set {?4}

1 1 1

i = L] #1-3
)i=a 33 B 2

ya() o) R OIREgEED 1
2(x%) 2[ x] =243 Y.-:a;@?&@ﬁj\’ (x-1)(x+3) 35
zxz-:!\;ﬂ?\ﬁ\ﬂ-, .,E\.S = X+3-x+1 1

2x2 =0 ~)(x+3) 35
sz-—ﬁxﬁ@g =0 2 }fH_ ) 315.

2x(x—-3)+3(x-3) =0
(x-3)(2x+3) =0

Xx-3=0 or 2x+3=0
x=3 or 2x=-3

o)
2" an

Soluti {3 =
olution set 3
Ix-8 5x-2

® 357 ixeS

a x—8 5x-2 Wy

e O TR

By cross multlpltcanon ] \)\\5\ HU\
(x+5) (3x < “'\’};t 5x—2)

x(3x —8) +5(3x — 8) = x(5x — 2) -2(5x - 2)

3x? — 8x + 15x — 40 = 5x% — 2x — 10x + 4

#2,-5

i“*

(x-1)(x+3) ~ 35
By cross multiplication
ISx4=x-1)(x+3)
140 =x(x +3)-1(x+3)
140 =x?> +3x—x -3
140 =x2+2x -3
—x2-2x+140+3 =0
x2-2x+143 =0
X2+ 2x - 143 0

2+ = 11} =4y \
x*+ 13x—=11x- _I\rﬁ‘\jw

x( + 13 H{x
x— ‘ﬂ'l; \ 1‘1’)

lL3 0 or x—l]—O
x—-13 or x=11

Solution set {13, 11}
3. Solve the following quadratic

equations by completing square

‘_L

I+ Tx—40=5x2—12x + 4

method:




k-‘

(i) 2x2+5x+2=90
Sol. 2x2 + 5x +2 =0

Dividing by 2 (the cogf; cmntmf& K

on both su:les of the equatmﬁ; \B

2 Ve

x* +—x+1-—
2

L

x2+-§x=—l
2

We add square of half of the

2
coefficient of x.i.e, GJ on both sides of
the equation.

x’+§x}+[§)==~_l+(
(x+5J —-~-l+—zi
G Hﬁ@@ﬂﬂ

5

3
-
]

4

o=

2y

ey

o

+x= " 42
Sol. x2+x=42
We add square of half of the

2J on both sides of

;

co-efficient of x.i.e., (
the equation.
|

l z

x2+x+[—] =42+(—
2 2

2
(x+—l-J =42-+-l
2 4

( 1]" 168 +1

X+—| =
L, 40@@

SOl

:,"\__.,-
~Taking square root of both the sides,

mf

--——

%

Sl |
X +— ==t
4 16 9 '-- 2
Taking squ&remotnf both the sides. L 18 13
X+—=— X+—=——0
2 2 2
“ cmiiit o 18
5 3 g 22
STty 13-1 -13-1
B 4 X= or X=
x+5 2 18 o5, o e 26“‘
N i g . e 2
43 ; [h) 4 4 ng__‘ \l?/:iqfé{l:z I:-I\_I'l
iE e et ARG
S otk 54@\3{ ution Set = {6, ~7)
= o x=—r R \UVE T 1220+ 7x=12
4 SRR Sol. 12x2 + 7x = 12
- =_E }‘J’I_ 'F__E Dividing by 12 (the coefficient of x%)
4 “3 4 on both sides of the equation.
x=—-1- or. x= '1—2' 1+ix“]—2
2 S 125 17 o




e T s 3
co-efficient of x.i.e, %J‘ F\PW\'Z&D&%F
; AN B

x’+?x—1
12

We add square of half off 1‘!}‘

R R LT

@ -,'L\: W 43ayﬂ+1ﬁx—1ﬁ 0

e Ix2-16x+16 =0
Dividing by 3 (the co-efficient of x?) on

the equation. \jf‘ﬁjk N MO both sides of the equation.
xl+ix+[_?_]: A +(lT E_]_(’. 159
127 |24 24 3 163 163 3
fo= -90N% 3 .49 X'=—X+—=0
xX+— | =l+— 3 3
\ 24 5?6 x _EK '-_16
(1Y _576+49 5
Vo T We add square of half of the
7 I
rx e 7 ] _P}E co-efficient of x.i.e, G*] on both sides of
. 24 576 the'e >
quation. — Al
Taking square root of both the mdcs N\a ¢ \{2{‘\ @ C@W@ BT
= \ N =
2 5762\ \(ﬂ\\) | :
AN (3-8 216
X + LY £ 3 3hir 9
24" 94 :
1,25 128 ["'E] L s
xR 26 -T2 sy oW
~7+25 T1-25 [x—EJ _16
R S 24 3) 9
X = E or _32 8Y _ 16
24 24 X—— =, f—
3 4 : 2
x= 7 or K=T Taking square root of both the sides
8 4
3 -4 w2 = oo
Solution Set is {E ?] ~\[TS ix @ON §F3
T\ o [ (S
(iv) x+3 = \B'.X'I:IEI':.IIH"II"_E sn—k_-;\.)h_;l__f & x—g—-_---g-
s :;? :? 31 ’ \R\\“ Tﬁﬂ\ 5\5 e 4 8
X A= \”\J\J X =—d— or X=——+-—
Sol. %7 w : 3 3 3153
(x+3)x~-3)=2x-H2x-7) c=12 % T
by cross multiplication * 3 3

Xx2-3x +3x— 9 =4x2 - 14x - 2x+?




4

5

Solution set is {4! 3

41
. (._,J
||I-I||r

\ COR

1 ) BAReT i‘ mnt nf both the sides.
) g -1?3\ Ao i 1
1+I 3 -X J_ 136
g&ﬂm _EJ 36
Sl =
1+x 3 ey a1 37
(B3-x)- [l+x)=_ -?=i_6...
(2XS=2), 25 41 37 a7
J—-x-1-x = 6 —?=? or x--g-=—?
3-x+3x-x* 35 37 41 37 41
2-2x _i '_![=—6- _6-.. or x-_-—.?+.6_
-Kz+21+3 35 78 4
35(2 -2x) = 6(—x2 + 2x + 3) X=— or x:g
(By cross multiplication) e lg

70— 70x =—6x% + 12x + 18

6x2-70x—12x+70-18=0
- 6x2-82x+52=0
(Taking 2 as a cnmmc- g\\ \j\ LS
3x2—-41x + 26 0
on both sides of the equation)
3, 4l

2(3x*41x +26)=0

Dividing by i'a cucfﬁctcn_t of x?)
X

3

We add square of half of the

co-efficient of x.i.e., (

b |
I) on both sides of
the equation,
ﬂ

6
3 _;x:: “EMP _Fg *ix\
[x 6) 3-7 36

Hf

u;‘d\ i

4!

1

_ 26
3

41 -312+1681

o W :

Aaare WG
E i’l}mgei 13,%}
I R
4x +7 O i T
) s s
pob 4x+T  x+7
3x—1 _x+7-6
4x+7 x+17
3x-1 x+1
4x+7 x+7

Bx=1)x+7)=(x+1)4x+7)

by cross multiplication

I+ 2Ix-x-T=4x2+Tx +4x+ 7
3Ix2+20x-7= 4xI+LL g

gxl 4;1{@955;*1 1&;.
?lf’ fﬂ{ﬁf
=—14

Wc add square of hélf of the

g - |
J on the both

co-efficient of x.i.e., [2

2
’E)= 36

[x-

sides of the equation.




2 2
1:-"3—'5~'1':+[—‘%'-W =—I4+(E]
2) 2 r
4 52 Q{HTIIV"':J- 3
gL —l4+ﬂ,x ‘X‘u\ﬁﬂﬁ“
X 2) o '\ﬂ"] "ﬂ -::k o
R g\ﬂh AMAS
(o 29)  256+81
ol 4
(. g r3¢
x—— ===
2) 4
Takmg square root of both sides.
E ii
e Mt
. e e e o
—_—— or —_—— T |
T, 2k
5 9 5%\;@\\1\3
R e - X 2
2 2 N
Al 4
% 3 :
x=17 or x=2

Solution Set = {7, 2}

4. Use quadratic formula to solve the
following equations:

(i) 2x2-5x+3=0

Sol. 2x*~5x+3=0 (given)
ax*+bx+c=0 (standard form)
comparing the given equation with the

standard form.
a=2,b=-5,¢=3

€\ v

3
Solution set: 5:1

(i) 2x*-7x-15=0
Sol. 2x*-Tx—15=0 (gwen

ax*+bx + ¢ = fS(“ 8 form)
) .—il'. @g
oo

n equation with
P —a=2,b=-7,¢=-15

Substituting the values of a,b,c in the
quadratic formula.

_ —b=Vb® —4ac
2a
~(-71)£(=7)’ - 4(2)(-15)
2(2)
+/49+120

4
- 7+£/169

'x:

Substituting the values of a,b,c in the {0
quadratic formula. _\»,\ \ i
o B /bl J%\\\ \”\LJ
2a~\4 I]’\l\ e
v =~ -4(2)3)
2(3)

-3
Solution set: {5,?}




(iii) 2x* + 7x =15
Sol. 2x*+ Tx =135
22+ Tx-15=0
ax*+bx+c=0 (Stan
Comparing the gwc T:
the standard for% NN R N‘x
a=2,b=7,
Substituting the valucs of a,b,c in the
quadratic formula.

_—bxb? —dac
2a
7£(7) -4(2)(-15)
22)

_ —7%/49+120
4
14169

4
~7+13

4
I

(Given)

x_=

ey

-13

o090,

2
2

Squtton set: {

x*+11=T7x

x*+11=Tx

x2-Tx+11=0 (Given)
ax*+bx+c=0 (Standard form)
Comparing the given equation with
the standard form.

(iv)
Sol.

=Lb==7,c=11
Substltutmg the values uf ab,c m

quadratic formula, \ ;
_ —b++b’ —dac \ Hj\“ﬂ”k
A

e T,

..‘

,':,'-..II

“ﬁﬁmw

7+ y‘49 ~44 prrmﬂ \
< O

\ .-' ”‘.l 'n\u-‘
DA

2

)

Sol.

(x=3)(x +4) + (x=4)(x=2) _19
(x-4)(x-3) 3

X2 44x -3x-12+x  =2x—4x +8,
Xx* —3x —4x

xgwwﬁd%}h%g -12+8
3*}\\5 W =T +12

B Zx -5x—4 _19
X -Tx+12 3
3(2x*-5x—-4)=19(x*-Tx + 12)
6x3— I5x—12=19x*- 133 x + 228
6x3-19x*— 15x + 133x - 12-228=0
-13x*+ 118x-240=0
13x2—118x + 240 =0 (Given)
ax*+bx+c=0 (Standard form)
Comparing the given equation with
the standard form.
a=13,b=-118,¢c =240
Substituting the values of a,b,c in the
quadratic formula.

[z -b+ Jﬁ/ﬁ 1:\'@-,1‘_&
L ,n-:'“ffz'h""f' TGN
: 2(l3)

_ 118+4/13924 - 12480

26
_118++/1444

19

3
-
3

X
ol
(AN

ed
7\

1.-

2(1)

26




118+38
xz
26 s/
o 118+38 v o188\ /7
26 ‘ -% *ﬁ 'n.ﬁ lg N
TR A 6 1
ion st {65
Solution set: T
3x-3 2x-1
i = X #-1,1
W s
Ix-3 2x-1
Sol. 5
x4} x -1

(x=1)(B3x-3)=x+1)(2x-1)
33X -3x+3=2x1—x +2x - |

INF-6x+3=2x2+x-1

3X*-2x'-6x-x+3+1=0

x*=T7x + 4 =0 (Given) A

axi+bx+c=0 (Standasd \F

Comparing the give\?l &%@m\ J
the standard form. . N o

a= 1‘ b=_,73{®4_’

Substituting the values of a.,b,c in the
quadratic formula,

. —b++/b*-4dac

2
s -(-7)=

J(=7)} = 4(1)(4)
2(1)
= ]2N49-16

2
_ 7433

2

X

ST 2TV
Ao 0
A\ .L?U' :

Solution set; { 2 \
[T o
Tl
5. Solve the bllowing quadratic
equations graphically:

‘H:Jfﬁ}
N

ol H\;-“ N
g — )
\ :\J'x 1‘-},"'5;"'}-2" \é

Sol. x2-3x~ 1850 7\
\ \ ( E‘Jﬂh-ﬁ“‘—'}ﬁ’

x3L3x - 18

AN < 32 (
== “._3 | — =N
y=x' -3 (ZJ

)t

X—=—| =—-18
2 4
y=(x-15-225-18
y=(x-1.5y-20.25
y=a(x—-hP+k
[Vertex form of quadratic function]
By compairing vertex is (1.5, —20.25)
To sketch the graph of quadratic
function, we take some more points.

Table of values for y = x>~ 3x -18

R

3

—_—

2

) -

xJy=x 378 T T »
%6*@% =18 [(5,-8)
\\p =25 - 15-18=-8
(| 4 [=@)y-3@)-18 (4,-14)
=16-12-18=-14
-2 |=(-2)*-3(2)- 18 ST
=4+6-18=-8
~1|=(-12=3(-1)-18 (-1,-14)
=1+3-18=-14
fy
7 ) M i 12
X \ - { X
8 6] 42 0] 2l 4 4 & "
(2N )‘{
{=1.=14) -ﬂf\:@‘éﬁl )
B S e W _h‘;l-'l =
e L
BN S LCIBR R,
:SL\F pt + r-‘ ’

By Plotting the point and vertex,
graph is sketched above. The graph of the
given quadratic function y = x* — 3x — 18
opens upward and it intersects the x-axis at

(i) x2-3x-18=0

(=3, 0) and (6,0).




The graph intersects the x-axisat x =6
and x=—3. Therefore, roots of the quadratic

By ploting the points_
is skﬂtchpdnabévﬂ ﬂa

ﬂn‘i@ﬁe , graph
p]! \fthe given

equation x*-3x —18 =0 are 3 and 6. f\fﬂ‘\'ﬁéﬂ\m‘ ﬁhneﬁqn =x*-5x-14=0
Hence, Solution set is {—3 ~“ -.|1. W pward:i and it intersects the x-axis
@) x*-5x-14=0 . (| AW at (=2,0) and (7,0).
Sol. x*—5x ~14 =Q\N The graph intersects the x — axis at x =7
Let and x = 2. Therefore, roots of the quadratic
y=x*-5x-14 equation x*—5x—14=0are 7 and -2,

5

| 2
ol {5
2 7. i

sY 25
ik e i [} e b
Y ("‘ z] 4
2
y=(x—-5—] -6.25-14

;-,r =(x—2.5-20.25
=(x-hP+k

[the vertex form of quadrat:c function] |

By compairing the vertex is {ECSQ«;

To sketch the graph o ad
function we take s P Es“
Table of values 'ctlun y=x'-5x —14

x |y=x*-5x-14 (x.¥)
6 |y=(6)"-5(6)~14 (6,-8)
=36— 3g,|4_ 8
4 |y=(4r-54) - (4,-18)
=16—20—I4=—]8
T |y=C1P-5)-14 |1,-8)
=]1+5-14=-8
0 |y=0*-5(0)-14 (0, -
—0-0-14=-14
Ty
A
- i
-8 -6 —4| -2 n|
"n"l! ] \‘-'ﬁ\l-\:‘-
Itﬁ.ﬁ i
-15
=20
r'l

“4’

Hence, solution set is {—2, 7}
(iii) 2x*+ 13x + 6 =0
Sol. 2x*+ 13x +6=0

Let }f=21*+l31+6
13 6
=2| x +—x+
J 2
=2| x* +——x+
ﬁ,

i

y:E{[H&] _1_69.”}
4 16
y =2 [(x +3.25)*~10.57 + 3]
y=2 [(x + 3.25)* = 7.57]
y=2[(x +3.25)2-15.14]
y=a(x-hy@+k
[the vertex form of quadratic function]
By compairing the vertex is
(-3.25,-15.14)
To sketch the ‘graph of quadratic
function we take some more points.
Table of the values for function y =
2+ 13x 4600 () S

b AT w%ﬁgﬂ 1556 (X, y)
STy =213+ 13 (-1) + 6 |(-1,-5)
=2-13+6=-5
4 |y=2(4P+13(4)+6 [(4,-14)
=32-52+6=-14
5 |y=2(-5)+13(-5) +6 |(-5,-9)
=50-65+6=—9




0 |y=207P+13(0)+6
=2(0)+0+6 = |
SR+ 61 o g eceoll Ny 24 (x4 1y -
ﬂmﬂ AAY y=a(x—hy-
N :\{ﬁ{_ﬁF Fie [the vertex form of the quadratic function]
T By compairing the vertex is (-1.5, -36)
,}_’ &ﬂ . :_ The sketch the graph of quadratic function
-3 - “l P 4 6 3 we take some more points.
=97 Table of the values for function
] y=4x*+12x -27
(~4-14 ; X |y=4x*+12x-27 (x.y)
g 1| =40yp+12(1)-27 (1,-11)
=2 =4+ 12-27=-11
PL - 2 | =42+ 122)-27 (2, 13)
B?r plotting the points and vertex. =16 +24-27=13_=f\ :
graph is sketched above. The graph of the _4\ = 4(- ﬁ[j@%ﬁ?Ln 1D
given quadratic function 2x* + 13x + 6 =0 Jr]* H L gd L\ E}lﬁ: 4
opens upwards and it inte W\?\J}“ 7 L 4{_5):.* +12(-5)-27 | (-5, +13)
at (-6.0) and (-0.5,0). \x WU = 100 -60 27 = 13 :
The graph i \H‘Jﬁ —axisatx = =
-6 and x = -0.5" erefore roots of the (5 13)£ _‘?_ R
quadratic equation are ~6 and —0.5. X' il _f 0.
Hence, the solution set is {-6,-0.5}. h‘__;.. _,nl; -10 -5| o l 5 10 15 20 x'
(iv) 4x*+ 12x -27=0 1
Sol: 4x2+ 12x —27 = 0 i i A L
Let y=4x>+ 12x - 27
2 12 5527
= B i D, e
y 4[){ A X 2 ] m
2 27 v
}'24[1 +31—T By plotting the points and vertex,

graph is skelched aboy :,.—’mu;[ﬂ‘ﬁ

2 AN 97 - riThe.g a\gh ﬁrﬁmfgivcn quadratic
1S 4{?{ 3 +[_ 12 __x'ﬂf ﬂﬁﬁ ?E;E 8 12x —27 opens upwards
/ 2\ ’fﬁ \'-.\1‘*::“:- ind”it intersects the x-axis at (—4.5,0) and
) St B WS s, 0).

e +§\;le i _The graph intersects the x-axis at x =
) o= —4.5 and x = 1.5. Therefore, roots of the
U ) e quadratic equation 4x* + 12x —27 = 0 are

yo k"‘*g] = —4.5and 1.5,

Hence, the solution set is {-4.5, 1.5}




| [':-1'-,., .L";"al'l

Finding Intersection Poini(s) Graphically |G

Example 6: Find the points of mler;eet*g@pf}' \E 2 4 it ‘coordinate axes
graphically. s \ W/ -’ DRV -

=
Solution: y = 2x +4 is,an cqua]tlléh‘ ﬂﬂ \&Hﬁuw To draw a sumﬁimr Irtlts essential to
we draw graph of y 5 \Fﬁ\.’ﬂ'r“}\. have at least two distinct points.
Table of values
X 1 —4
y 6 | 4

We plot points (1, 6), (-4, —4) and join these points.

o)
@0 R

Point of intersectio H‘H? ZD) and the point of intersection on y-axis is (0,4).
Finding Point of | mtion of Two Linear Functions Graphically

Example 7: If x+y=6 and 3x+y=12, then find their point of intersection graphically.
Solution: x + y =6 and 3x +y = 12 are two linear equations. We draw graphs of both of
these equations.

Table of values for x+y =6 | Table of values for 3x+y= 12
X 0 —4 X 0 2
y 6 10 y 12 6
Points are (0, 6), (-4, 10) Points are: (0, 12), (2, 6)

Now, we plot points for both of these equations.

~ _‘I' “ .Jﬂ-.""

Ly '|,_ —r =%

I ﬂ @is{h \gniaéhbfx ty=6

, K\ 1 \W‘m \isthe graph of3x+y=12

IR & Hence, the point of intersection is M(3, 3)




Flmlinu Points of Intersection of a Linear Functlnn and a nu Flﬁﬁ’brrﬁphlcaln

Example 8: If y =2 + 3x and y = 2x§ + Tx ~ 4,'\%&1 ﬁﬁd. ﬂleﬂ‘ points of intersection

graphically.
Solution: We draw graphs

?frﬁﬂé: &";\hgﬁ\ ﬂg uatmns

e of values fory =2 + 3x

AR I*‘ff‘“ll’{\a
INE 3

0

-2

y

2

-4

Points

(0,2)

{—2, _4)

Now, y=2x2+T7x-4

\

}’=2

y=2(x+1.752 -10.13
So, the vertex is (-1.75, -10.13)
Tahl;e,lufv

+ —

’ 2 2
y=2 x1+zx—2]=2 x2+lx+(1) —(EJ -2
2 2 4 4

(x+3) -2} [(x iJz-f—é}z[“%T-Z(%J

iz = rf—:-(r;}xjﬂ

i:'ll"—

m\ﬁ‘?

\Y\AXHLW—“

(RRIRR

-7

—4 5

We plot pmm i::f" buth equations and draw their graph.

%
= gl 14
':-1'. \ Fa A/ s 2 T 3"‘
4\ | gais)
A\ N4
X o U I 4 3
“1p-9-3-71-6-5-4-3-2-¥O/] 2 3 4 3546718 91
X b ]
trak ~f0—4
\
\ O) fup

-—h

axes graphically.

Find the points of intersection of thn following Ilnear equations with coordinate




() x+y=8

Sol. x + y =8 is an equation of a line.

y=8-x

1

Point of inters ti,@'ﬁ s (1, 0)
t’qf\m drsection on y—axis is
r:qm a‘ﬁﬂ“ﬂ

K0y

Now we draw the graph of x5 XHy=8 o i) X ﬂz =1
Table of values fory =8 — x| || ﬂ‘x\\\\ M Sol. x - Zi = | is an equation of line.
X }' Erﬁ«”ﬂﬁﬂ?ﬁ IGadEL . 1
3 \”ﬁ\s -3 | (5.3) 2§ =x—1
=] y 8—(=1)=9[(~1,9) )
We plot points (5, 3) and (-1, 9) and it
join th ints.
JOUE SISO - Now we draw the graph of x —2y = 1.
x—1
_‘_MH\T!& Table of the values for y = =
» (:8) x-1 (X, ¥)
< =119} \\b& 521y e X y = 2
« - »
s ol 5 8.0 '|] 3 3-=1 ] (3,1
Lro - L’\JME&E Ot
7 [ ".J'(?YB UAREsy= 2 -3
Y ol \dz \ eh NS

Point of intersecti

point of intersect
(i) x-y=1
Sol. x -

or y=x-1

on
ion

m.mﬁ 0

y=1lisan cquatmn of line.

Now we draw the graph of y = x—1
Table of values fory=x — |

X y=x-1 (X, y)
2 y=2-1=1] (2,1)
-1 |y=-1-1=-=2|1,-2)

We plot points (2, 1) and (-1, —2) and

join these points.

We plot points (3, 1) and (-5, —3) and
join these points.

&
2
. an _A1
(1.0) =+
F 45 — =] ‘:___i _ﬂ_...'l.'
,h.:ll__,,.-—' O =2
ﬁ) *?

Point ofintersection on x—axis is(1, 0) and the
point of intersection on y—axis is (U —0.5).

sy
(iv) x - 2}r+2 g xfiw
Sol. x ‘i Ti%m &ef&atmn of line.
y 2 A Vi 'TE\;:\\%‘\ :
7 AR 2y =x +
% —— &ﬁﬁ.ﬁ \1" g 4
- l = P _ B }'= s
N V%R
; Now we draw the graph of x-2y +2 =10,
2| "2
) Y I Table of the values fory = ——
v 1




L ——————— — el e ————— e e
x+2 (x,y) We plot_p rama CE} 2) A1
X ¥= 73 A -ﬁ@d?\?nq join thiesé points.
AR oY é{\?‘m\ \“& i
LS ]4151 Nl “‘f T 1
IR Y L 0.5
-1 = JE_ 0.5 { ) L0.2.
2 L
We plot points (3, 2.5) and (-1, 0.5) 0.6 04 2 04 0.6
and join these points.
”l
E 3~1.5) :
2 ={).
149 Y
£ b 4 i 1 2 The point of intersection on x—axis is
! y ‘ (0.2,0) and the point of intersection on
ol y—axis is (0,-0. 2)
2 Solve th; {@QM&H linear
\ 44 0 f@\l{aﬂ#@\h cnlly
Point of intersection on x ) vy=8
and the point of intersectio ‘%4 B 3y -y=4
(0,1). -\1-”“‘1“' Sol.x+y=28 (i)
(v) 5x—5y=1 WX - x-y=4___ (i)
Sol. 5x — 5y = 1 is an equation of line We draw the graph of these two
_5}.r = ujx + I ﬁquauﬂﬂs- i
Sy=5x— 1 From (i)
Sx—1 x+y=8§
y= i 8—x
3 Table of values for x +y =8
Now we draw the graph of 5x — 5y = 1. 5 y=8-x x,¥)
- b 5| y=8-5=3"| (5,3
Table of the values fory = s 3 |y=8«(3)=11]| 3,11)
§x—1 (X, y) From (ii) « 3x-y=4 A
X y 5 “ H X stﬁ—ff“* 3:&-4'4
- '[J, — \'1 | : 3x—4
5(0.4)-1 ('3402} N,:r 7 H"“ =y
04 | y= ( 5) \ :\11‘?'1\} 'ﬂb le of the values for3x-y=4
Feay s r”\ \\ X y=3x-4 (x,¥).
—Sf\qﬁp‘ﬂ 5 [y=3(5)-4=11] (5, 11)
-1 y=3C1)-4==7\(-1,~
it (0.2, 0.4) = L7
02 ly=——=204 Now we plot points for both of these
5 equations.




AB isthe graph of x +y =8

CD isthe graph of 3x -y =4

Hence, the point of intersection is
M (3, 5)

(ii) x-y=1
x+2y=7
Sol. x-y=1 (i)
X-h2y= 7 R )
We draw the graph ufi ‘i
equations. ‘Q \L?‘m
From (i
( ) NﬁfN\
—y == x +1
y=x-1
Table of values forx —y =1
X Y=l (%, ¥)
7 y=7-1=6 (7, 6)
-5 |ly=-5-1=-6| (-5,-6)
From (ii) x+2y=17
2y =7~
P ;
112
Table of the values for x + 2y =7
o T N
7=5 A SOCE T
5 | y= g
T-(-5 (_51 6')
-5 y= g ) =4

'-In'I'|I'|5I

Now we plut Fo\th of these
ﬂ I'[S.;r'u,l i "\\ i / 7 I'l' I‘ o
F?TT%R o8 -l‘_FJ,
S i
Hse | 10 .ff"!
i B i
| ’/}fi ) = D
e =T
i 4
*

AR is the graph of x —y = |

CD is the graph of x + 2y =7
Hence, the point of intersection is M (3,°2).
(iii) x 23r =1 ___

=2
'c e N Gl
aa (RAL)
e draw the graph of these two equations.
From (i)
x—2y=1
—2y=-x+1
2y=x-1
x=1
A
Table of values for x — 2y = |
(%)

~
— il
-‘; ‘-, "".1* ]

(3,2)

S, 3)
#s

T 2x+y=2
y=2-2x
Table of the values for-2x +y=2
X |y=2-2x (x,¥)
5 |ly=2-2(5)=-8 | (5,-8)

\II‘_'\-\..—

-6 |y=2-2(-6)=14] (-6, 14)




Now plot points for both of these

. equations. it (8
lj' ill_.. H..II'|I ."F;j \\[ _|'| I.I'III ﬁ'l __I_Ij. B ‘F {l
1_:‘”;."'""‘_.";“1 "||I'|I [ "1 [
ﬁf‘. 3 = A H Il".,‘"., \_SH__LH'L-"-I"'E\" [_".k il
("ﬁlM}“\ X ”;\JH]\ \U{TH | o~ _ Y
X Md2) %

J ™
Ve
E:
\E
"ﬁ-

=

=10

PTI 1Y

AR isthe graph of x — 2y =1
CD is the graphof 2x +y=2

Hence, the point of intersection is M (1, 0).

Now we plot 79@? felr,{ﬁih f these
aq‘umqr{l,sw W ) "I.\ g0

M= 15 /d \r. 0

Vi

s ,.a/ ‘\{ﬁ.«-ﬂ
e

AR is the graph of y = 2x + 2

CD is the graph of 3x + 2y =4
Hence, the point of intersection is M (0, 2).
(v) 3y=2x+38

(iv) y=2x+2 SO'
3x +2y=4 (ii)
Sol. g = zzx - 24 {{l)} Tité‘} w the graph of these two
Xtay = i \ \\\P equations.
We draw the graph of th W&&l gl; s. i From (i)
From (i) \J\ﬁ Jy=2xv+8
y=2x+2 2x+8
Table of the values fory =2x + 2 2 N
X y=0@2x+2) (X, ¥) Table of the values for 3y = 2x + 8
L lly=000)+2= 12 1 435, 12) X 2x+8 x.y)
-5 |y=2(-5)+2=-8] (-5,-8) i+ 3
From (ii) Ix+2y=4 5 5,6)
> A 5 2(5)+8 4 (
3x+4 2
g = T, 2(=10) Buiev ikl Gi4)
}Ir = ———— —
-3x+4 3_
Table of the values for ¥ =—— F(om ("}4 ~ ,{;j[rﬁf
e o
214 - - 1 A 1, '1\ I —Xx
X Y= £ .S? 5}1 =3 R‘ \Mx ,&Q“EH;T:}' the values forx+y=1
. - N &Eﬁ;; R\_\BHJJJ B ¥= F&x (x; y)
6 ly= NN 5 | y=1-5=4 |5,
=5 | y={=(=5=6" [(*3.6)
4 =___3__(___'_4_lii= (-4, 8) Now we plot points for both of these
% 2 equations.




7

AR is the graph of 3y = 2x + 8

CD is the graph ofx+y=1

Hence, the point of intersection is
M(-1,2)
3. Solve the following equations

graphically.

() y=8x-32
y=x2—-6x+8

Sol. y=8x-32 (i)
y=X=BEF8 2 (i

e
Now “_rc,platgpmﬁh@m equations

d dra heir graptr.

%

L
(10448)

dang//
7 faa

6,8)

«f P P |
Points of intersection are; (4,0) and (10, 48).
(i) y+x=2
y=2x2+x—10
Sol.y+x=2 '
y=2x2+x-10 __ (ii)
We draw thrr(graph;cﬂﬁﬂh of these

Wg\\ .l'.'“j_,:-'-. AE
”fu’“ﬁi

&

A

. % 1

()

We draw the graph of b bo of th
two equations. r"ﬁu yEx=2
From (1) T\“N] \\ﬂ y=2-x
le of the val =2
Table ﬂf the vﬁkj\ fory=8x—32 e vl ey 2
X |y=8x-32 (X, y) X [¥=2-x (%, y)
8 |y=8(8)-32=32 (8,32) 10 |ly=2-10=-8 (10,-8)
5 [¥y=8(5)-32=8 (5, 8) 0 |y=2-0=2 (0,2)
Now y=x*-—6x+8 = ¥ —
= X3 6% + (3 (3 + 8 Now Yy=2x*+x-10
=(x-3)'-9+8 = 2(x1+i-5)
=(x-3yP-1 2
So the vertex is (3, —1) 3 x (1Y (1Y
Table of the values fory=x*—6x +8 | _ 2 x*+;—+{-—} —[—J -5
X |ly=x*-6x+8 (x,¥)  \4 4#:3 /f%]""”q- 5._‘
8 |y=(8-6(8)+8 (8,24) 15 T j‘ JJ'T”‘* (CIM
Y= (4P -6(4) + 8 |o(4.48) | |\ \,"-.r
=16+24 +8=48 | a%ﬁﬂ s Joll gzcd ¥ ~ 1= 80
-2 |y=(-2) <6t ""';\ﬂ"’* YCEI (11T IV s
=4+12+8=24 - . S
(Erithr=79
6 |y=(6)-6(6)+8 (6, 8) =2/ x+—=| =] —
=36-36+8=8 AYRE P RLS




( 1)’ 79

=2|[x+=| +—

4 16

s 2
= 2| x+ !] +‘!"5—§' o 7;-.4"[_
TR

‘:". ¥ !
§ ", II|.III"|II'|II III

Lt

=2(x+0.25+9.9
So, the vertex is (-0.25, 9.9)

Table of the values for y=2x*+ x -10

y?ﬁn Fﬁfb& “equations

{ ‘.-

o

The roots of this equation are:

X ly=2x*+x-10 (x,y)
3 y=23F+3-10 (3,11)
=18+3-10=11
1 y=2(12+1-10 (1,-7) y
=2+1-10=-7 Points of intersection are:
-2 y=2(2-2-10 | (-2,4) (2, 0) and (—3. 5)
=8—12=-4 T <, ) [Hu IR
-3 p=23P-3-10 [ 43,9 Lo A\n ¥ \i* g
=18-13=5 ) _,,ﬂﬂ,f.f\ﬂh “” ks
e pr—— | N

of a quadrauc equation isax*+bx+c=0,a#0anda, b, c € R.

—b+\¢'b3~4a¢and—b—\!bzv—4ac
2a 2a
Let these roots be o, B
_ ~b++/b*—4ac ~b—+/b’ —4ac
- B=
2a 2a
Now § = Sum of the roots
b % —b+v‘h2—4ac —t:—~..“b2 dac

—I::+\.H:12 4ac - b—*Jh —ﬁ‘ﬂ-

]IIILIII. I,I_

, Hza \ v g;j;. 1':»_'" EA
‘—Zb _‘;_ﬁul'- I.II'III ". .IJ".IJ'L S
%ﬁﬂfua -
g = Sumof the o Coeffi c:entof X
Cnefﬁclentnfx

P = Product of the roots




£
a

_c Constant term
a Coefficientof x*

Important Note!
(i) The standard form of a quadratic equation is ax* + bx + ¢ =0 where a # 0.and ab,c€R

b c
(i) Sum of the roots = 1o Product of the roots = ;‘

(iii) When the coefficient of x* in a quadratic :quatmn is umty nnc) ""{;)h?\ﬁ”
e  Sum of roots is equa] to the ca:fﬁgcnh’q s{'gﬁ

|

(iv) If the mnm m ef. su"‘ 8= ﬁm, tllm sum of--ns-mm'i and
products of the roo UG ' &
Example 9: Filﬁ[ sum and the product of the roots of the equation 3x* + 5x-12=0
without solving.
Sol. Standard form of the quadratic equation is ax* + bx + ¢ = 0, where a # 0 and a,
b, ¢ € R. The given equation is 3x*+ 5x - 12=0.

Here a=3,b=35,¢c=-12

> PR
S = Sum of the roots = ——=~——
S
c -12
P = Product of the roots = ;=T=—4
Example 10: Find the sum and the product of the roots of the quadratic equation
x*+6x+8=0 : \”H
A : . A |'||‘h”“ \_.__"i:l\l
Sol. Coefficient of x? is unity e T"‘? 2
Sum of the roots =—6_ Cﬁ)gﬁliﬁ‘pﬁg MMpsign changed]
"| 1
Product of the roots = {@u&gﬁ\u term]

Form a QHWIM Ilan Roots are Given

The standard form of a quadratic equation is ax*+ bx +¢ =0, wherea 0 and 2 b, c  R.

Let a, B be its roots. We have established a relation between the roots and
coefficients.

E— PSS N ——



S= Sumut‘thcrmts=a+l3——— (“i_‘;'\
VW 7{_»
L3\
P= Pro_-l:luct - (ii)
The given quadl: ! \‘15 ax? + bx +c= D.
Dividing this éq-ﬁﬁtmn by a, we get
x+2x+S =0
a8
Writing this equation in terms of o,
—(a+P)x+af=0 [using (i) and (ii)]
or x*- (Sum of the roots) x + Product of the roots = 0
or xX*-Sx+P=0 2 3
Example 11: Form the equation whose roots are — and —.
Sol.  Method-] A
A S A - : i\

tov g enon &\jg\@f} e

Both of these state \ﬁj’e l
-

12x*— 17x + 6 = 0 is the required equation.

Z2 3

Roots of the required equation are 3'a

Method-I1

S = Sum of the roots =§+E ol '{‘/,B Qlf‘

=— :fﬁ: S\Bﬂu
e ?‘f
P=P %qf@ﬁ'\ ge—X—==_ (i)

5 TRU - e—
Required equation is :
x*=-8x+P=0
Putting values of S and P in above equation




Sl A

x2—£x+l—0 ]\ e
"’ S WA ) ]
So, 12x—1?3ﬂ=_§ U‘* ‘u
Example 12: If o, B nre r ion x* — 7x + 10 = 0, then form an equation

whose roots are ﬁ
Sol. As oi‘ i‘oots of x3 - ?x + 10 =0, therefore

u+|3—-T—? (i), uB=TU=10 (ii)

S = Sum of roots of the required equation 2a + 1 +2p + |
=2(a+p)+2
=27)+2=16
P = Product of roots of the required equation=(2a + 1) (2P + 1)
=4of+2(a+p)+1
=4(10)+2(7)+1=55
The required equation will be

x*-8Sx+P=0
O\ i\
X — 16x +55=0 qﬁéﬂg@}g 0
Example 13: Find the mndltinn t qt m \-Ir Jn: + ¢ = 0 may be equal in
magnitude but opposite ﬁ #
un)

Sol. ax*+bx+c¢ —{}
Let a, W%u‘fthm equation

S = Sum of the roots = o + (—at) =—;
b
2—; wherea# 0

b=0is the re'quirad condition.

Challenge

If one root of the qua&ratic equation is twice the other and their product is 8,

find the equation and both roots.
Sol: Let the roots o, B
Condition I oL

. W\ 7 \ o2
Condition I A rﬂ(;& H,.r_'rl—\l‘\“ﬁ \\ :I'F'L \'I.FJ- o el
oA\ W\
] : qu% k%g&j’_ﬁ "-BII"FE' . B =y
-;;\,fﬁg]“\}! NM\baz=g
2

8
u:.—-
2

o*=4




Taking sr:-{uare root of both sides, we get

Ja = 13

Ifa=2then = 2(2)

So, roots are 2

=

'®

_TII'- K '\ |
<f 613 A

\\H Mj%kf‘ 3

'\-\_o-"

or

[foo=-2then B=2(-2)=—4
roots = -2 are -4

S = Sum nfn}él}ants 2+4 6
P = Product of the roots = (2) (4) = 8

S = Sum of the roots = -2 + (—4) = -6
P = Product of the roots = -2 (—4) = + 8

Required equation

Required equation is

-Sx+P=0 -Sx+P=0
X?—-6x+8=0 —-(—6)x+8=0
X*+6x+8=0
SG]VEd Exe ercise 2.3
1. Form a quadratic equation whose roots are utvan below:
Hn 4,9 )
Sol. Roots of the required equation are 4, 9 ol e Fc,: __{{;@}1% d
S=8Sum oftheroots=—4+9=5 ® ;"(T)\& W%’f £A0
P = Product of the roots = {5—‘\3 )= \a@ 0 ‘n
Required equatinn \ \ )L\

[P
Puttmg vitiug\é aiad P in above equation
X* = 3x +(=36) = 0 (from (i) and (ii))
x*-5x-36=0
(ii) §,-7
Sol. Roots of the required equation are 5, -7
S = Sum of the roots = § + (-7) = -2 (i) .

P = Product of the roots = (5) (-7) =-35 (ii)
Required equation is
-8Sx+P=0
Putting values of S and P in the above equation
—(=2) X + (=35) =0 (from (i) and (ii)) ~[15) s @)t
N o | A
x2+2x-35=0 ~ .__,:"n“_, il 0 "n,\\ [ “,_IH: ]
A LY
el WA
(iii) 5 \% 1\\" W
“*J

=7

Sol. Roots of the m@{kd\équatmn are ;

¥

=7 [ =6
S = Sum of the roots =?+?




-’.-' 6
40 \=
P = Product of the roots &E\Iﬁ% (u)

Required ﬁgj i&g 2'§x+P=0
Putting valui s of S and P in the above equation
xz—[.—lix)+£:ﬂ ﬁ'ﬂ & d ¥
5 25 (from (i), and (ii))
25

Multrp[ymg throughout by 25, we get
25(x*)+ 25[ 13] » 25[—-—) =25(0)
5 25

25x2+65x+42=0
-3 7 S0
A el (@)
(o \LIB L
Sol. Roots of the required o ar ;
mq" \Uﬁ —-ﬁ?\g\:’%
S=8Sumo l ts =T+E
_—3+7_i_2 |
2 p) " (l)
3\ 7y 21 ]
P = Product of the roots = = 5 )2 =—4' (ii)
-Sx+P=0

Required equation is  x?
Putting values of S and P in above equation

) = 0 (from (i) and (ii))

-2x + (‘—4—
21
.,] {(C_{"\ }(_‘1 ﬁ)}\?\i ‘ll'

x*—-2X=--"-=0 S

Multiplying thmughnutj% ‘:, :.? % | i ) -:' \ Qﬂi‘\\'\\f .
gty =

NS 4ps_gx—21=0

®) 3+53-5

Sol. Roots of the required equation are 3+ JS_.S =45




S = Sum of the roots (3 +/5 )+ ) I @(@)TN\\'*

. Hf’éx.
-—~3+J-+3 p 1\1 \}
P = Product of the roots = f@\g @
W ‘J“\hﬁ
=9=fma " (i)

Required equationis x*—-Sx+Px=0
Putting values of S and P in above equation

x*—6x + 4 = 0 (from (i) and (ii))
(vi) —2++3,-2-3

Sol. Roots of the required equation are —2 + Ji.-z —aﬁ
S = Sum of the roots =(*2+\/§)+(~2—J§)
=2+3-2-4f3

P = Product of the roots = (_2 +3 )( 2= \r? ,{\\i\f?a O@@mﬁ
(-2 - (V& R o Y
=4 iy
Required equation i aﬂ-f- }; +!
Putting values in the above equation

x*~(-4) x + 1 = 0 (from (i) and (ii))
X*+4x+1=0
2. Find the quadratic equation with roots exceeding by 2 than thosu of roots of
X2+ 9%+ 20=0,
Sol. x* + 9x + 20 = 0 (given)
a=1,b=9,¢=20
Let roots of the given equation a, .

b -9
B a I (l)
c_20 A e
s TP se w0 e GOE
o A ERT T e ol e
Soietan e R G \.“*-L\i\j U
S' = Sum of new roots = (m} w;t ij /8

NN ‘*U’Lﬁr\ﬁ 4. i)

P = Protuct S oot < @+2)B+2)
=af+2a+2p+4
=af+2(a+B)+4___  (iv)




TERR—— e B, S T —— | — S —

Required equation -Sx+P= ﬂ .'.'-;5.'"; ( J@ﬁﬁfﬂ
Putting the values nf S and Pint akﬁd\hj\ W 2
ifﬂ- +p)+ 4 Uik
Puttmg the valuc\ M @33 ﬁn&ﬁﬁ from (i) and (ii) in equation (v), we get
-9+wj\{q+“2“0+2(-9)+4 0
-(-5)x+20-— 18+4=0

x*+5x+6=0
3. Find the equation whose roots are double the roots of X* - px + q = 0.
Sol, x?—px + q =0 (Given)

a=1,b=-p,c=q

Let the roots of the given equation are o and B

S=U+ﬂ=?:——‘".P . (@

R - 108 e IR
B=ap=—==-_=q (i) 12 [-';i@.-"ﬁ"ﬂm
New roots 2a, 23 (j Q'S\,\ N\_\ 1!

_;ﬁ!) (iii)

S = Sum of new rﬂnﬁﬁ‘ﬁ#%
P" = Product of n L\Uﬁ )= 4af (iv)

Required ﬁﬂh Sx+P=0
Putting the valm:s of S and P from (iii) and (iv)
xX—2(a+B)x+4ap=0 (v)

Putting the values of a+p and af} from (i) and (ii) in equation (v), we get

-2(p)x+4(q)=0
x?-2px+4q=0

4. lik o, B are the roots of the equation x? + 2x + 4 = 0, then find the equation
whose roots are:

11 a B 1 1
g —_— as _‘_ 2“._,_.,2 e
® 3B (ii) ity 28=5,2P—
L U 15 COR
Sol. x*+2x+4=0 (Given) r ”'H (1;&1 a; K?\H "L/‘ =
&-lb 2C— B ts-l'-.—-r"*-."' \I" )
Let the roots of thﬁgjvqiq,ﬁaqgam\oﬁ'am o and .
S=a+ B“'@h—JT-— (i)

P= — e #
ap = (ii)




11 o\ e
® 35 L ’"T : ﬁf\tj H’%}}&?@@*%%
- r?‘-\..-:l o A } =
11 on VOISR (a+p)2-2a8
Given roots are. \ﬂ[} - % \;w%\ ﬁl\\g\l\\j - Sl op
VROV B E I | Putting the values of o +  and o
S = Sum uftﬁ% en roots u+]3 from () and (ii)
_B+tua / i ‘_2)2 -2(4)
a ' 4
.54 2=t
af =

Putting the values of o + B and off
from (i) and (ii)
=S A
g 2 W

= Product of the given roots

=(§J[‘E¥)"‘ \ﬁ T c%d T

Putting the valuﬁﬂ R
P ®
Required equation is

x*~-Sx+P=0
Putting the values of S and P from (A)

and (B)

x‘—[-l}wl:ﬂ
2 i

x1+lx+l=.0
2

4

i 1.

e L,

P = Product of the given roots

B =1 15) '"L@"Bﬁ}'“l

R uationis x*-Sx+P=0
‘Putting the values of S and P from (A)

X-(-)x+1=0
X*+x+1=0

1 1
(iii)) 2{1-E~3B-'&

1 1
Given roots are 20— E,ZB = E

- 8§ = Sum of the given roots

(gl

‘2"'#”5-— AR
4x2+4[—;-Jx+4[%]=4(0) A \ H “FI\:\“ {/Brfh:}(—\ﬁix
4x2 .+ 2x+1=0 Dr\\ﬁﬁﬁi‘}% \—53@% 8
) 3o N NSE e (1
o L
a B >
Given root are 7+ i _[Bto
sy i \ up ] -




B E—E i — rf;r--— it a—‘ﬁ“]‘.lﬂ‘u,fj 3
st {222 ﬁﬂ] o oo Dheci(2)0”
==k

Putting the values of o + B and éﬁW@h \&(Qx\l ¥ I4x +49=0
and (i) W Wb = | vy o.p°

% 2( 2) vi Given roots are a? and [3*

S = Sum of the given roots
. =ﬂ2+31=(ﬂ.+i3)1—2{1[3
AT E Putting the values of a + B and aff
from (i) and (ii)
+ -
__8_1=_?.. (A) ={__2)1_2{4}
2, 2 =4-8=—4 (A)
P = Product of the given roots P = Product of the given roots = a* p*
=(ap)
= [20, --L)[Zﬂ - l) ' Putting the value of a|3 from (ii)
PN —HP @
aphts 2.5
i DA tag gy 2 t(% andPﬁ'omAandB
\ NS ﬁ xi—(—4)x +16=0
P . ) X'+ 4x + 16 =0
M@g\\fm ) 2a-1,2p-1
=4ap - 4+— Given roots are 2o -1, 2P -1

Putting the values of off from (11) |
1
=4(4)-4+—
(9)-4+2

1= A
4

1
12+ -
_48+1
4
-l

4

The required equation is.;
Putting the values%lfg(\

el

—a =]
2 4

'."'"

ALY \\R
Tﬁ’g‘}n \‘53

from A and B

S = Sum of the given roots
=Qa-1)+(@2p-1)
=2a-1+2p-1
=2a+2B-1-1
=2 (o +B)-2

Putting the value of o + B from (i)
=2(=2)2
=4-2=-6 (A)
Product of the given roots
=(2a-1)2B-1)
= 4B~ *hﬁfj o

;_Hs

\l 11[‘ utting the alucs nfa + P and aff
rom (i) and (ii)

P

=4 (4)-2(2)+1
=16+4+1=21 (B)
Required equation is x>~ Sx+P=0

Putting the values of S'and P from (A)

and (B)




e, em——

e —

{—6)x+21
x’+6x+21 0

5. Find the condition that toots- umf W\

+ bx + ¢ = 0 shou

of each nthQ!r N VAR
Sol. ax*+bx +c=

”a Yeciprocals

b
S = Sum of the roots =—; (1)

C
P = Product of the roots = ; (if)

oM

|1"\, o e

Sol. 2x3 + 3x + mfr,:n\

'.'. F—R l{_"..\:ib

'|||'.

=
[

,‘L"h_i-—- =

a 2 —

_‘

c_m iy
s e
According to the given condition
S=2P
Putting the values of S and P from (i)

e

2Il'l.

1 e
If roots are a and ;,thcn product 2 2
. i

P=a“-:-l=l (i) ‘E__m
-P=§ from (ii) L &f\ T&, %\ C CONR
Putting P= 1 from (iii) - ? Q Z \Qu\@ ¥h are the roots of

¢ \\S\ \\\:ﬂ NP x24ax+b=0 and o?, B2 are the
1-3 \U\'\l“‘\lh ik roots of x2+Ax+B=0, prove that
a=c M A=2b-2B =

The roots should be reciprocal of each
otherifa=c

6. Find the value of k given that one
root of x2 — (2k + 4) x + (7k + 1)

=0is 3.
Sol. x*-(2k+4)x+(Tk+1)=0
(Given)
one root of the given equation =3
Putting 3 in (i)
3YP-(2k+4)3+(7k+1)=0
9—6k—12+7k+1=0

LETIE Q)

<6k + k49124120 T\ 7

k=2=0 WY

k=2 S \\ﬂ“ﬁw
7. Find the valije’ ot in tlla equation

2x2 4+ 3x + m = 0 when sum of its
roots is equal to double the product
of its roots.

Sol. From x*+ax+b=0

Roots are o and B

T e e . —

a
For xX*+ Ax+B=0
roots are o?, [

ok + ﬂ: ==

(a+ BP-2a0B=-A

Putting the values of o + 3 and off
from (i) and (ii)

(—ay =2(b)=-A

a*-2b=-A




A = 2b —a? (Proved)

c
ulﬁ! e
a P —
(5, -III \.I—h =8 P'u
B AR i\ A
GIBE i 2 'T\j-ﬁ | ; "-ILII'!,:I'-,__I","._ et
1 o l'\-]-':'-‘:‘“\ll_jl N9
=B NN
(ap)*=B

Putting value of af from (ii)
b*=B

B=0b* (Proved)
8. If o, p are the roots of x2 + px + ¢
= (), then find the condition that
(i) a=p
Sol. x*+px+q=0 (given equation)
Root of equation are a,
o +ﬂ = _._P_ = .‘_.E =
B il V o
- c Ao q - i -|I|| ___._,__‘/" Il.l'l\
"IB _____ q E i
B. ] AR T@h \ M
Ifa =B, then - RN o+~
ata=2a iﬁu}h
=
Yo
2
(4
2
2
o’ = 7% (i)
ax=a*=q
gt = (i)
Equation the values of a2 , we get
2
P
£ o
1 — 4q I 3 Il'.'; ( \
So thr: required canc}{Hu;nx g\p? iﬁ"‘&
1 W
(i) © 'E
Sol. xX*+px+q=0 (Given)

Roots of equation are o,

u:l
p

If one root is reciprocal of other then
their product will be

af=q
_(B)=4q

p
=q
q=1
So, the required equationisg=1 -
Discriminant of a Quadratic
Equation
: ilcéquatmn ax*+bx+¢c=0,
and a,b,c € R has two roots.
Let these roots be a and B.

~-b+,/b*—4ac aind B —b-./b*-4ac
2a 2a

Discriminant

The expression b? — 4ac, under the
radical sign in quadratic formula is called
the Discriminant (Disc.) of the equation,
ax? + bx + ¢ = 0. It determines the nature of
character of the roots of the equation.
Nature of the Roots of a Quadratic
Equation
Before proceeding to discuss the nature or
character of the roots nfrmquadrauc
equation, if_ J.Q riaﬂ’t)':\ih e students

(condition)

from (i)

Now,a=

LJsl;id | is mg{nsh among the terms
7|\ ttivn tmnﬁl real and imaginary.
=
T L

Now, V25 or 5, 4=.= are rational and

26
real. \ﬁ Jg V3 are irrational and real,

V=31 .J-_" are Imaginary or unreal,




As we know that the two roots of

ax*+bx +¢ =0, wherea# Oand ab,c € R L

—b+\f27ac Sod [j
~ Then we have

(i) Ifb* -4ac >0 a perfect square

then the roots are rational (real) and

unequal,

(ii). If b* ~ 4ac > 0 and is not a perfect
square, then the roots are irrational
(real) and unequal,

are o=

(iii) If b* — 4ac = 0, then the roots are real
and equal.
(iv) If b? — 4ac < 0, then the roots are

imaginary (complex conjugates).
By applying these tests, the nature of
the roots of any quadratic equation

may be determined without solvi

the equation. ru = qu
Example:14 s

Examine the ﬂﬁtﬁ"dﬁ g “of the

following qu uations:

(i) 3x*-8x-2=0

(ii) dx*+4x+1=0

(iii) 2x* +3x +4=0
(iv)x*+4x+3=0
Ix*-8x-2=0
(i) Here,a=3,b=-8,c=-2
Disc =b?-4ac
=(-8)’-4(3) (-2)
c=64+24=88>0
As the discriminant is positive and not
a perfect square. Therefore, the roots
are irrational and unequal.
4x*+4x+1=0
.Here,a=4,b=4,c=1
Disc. =b?-4ac A T
=) E“JO
% (@‘#Mﬁ
=16-16=0
As the discriminant is zero. Therefore,
the roots are real and equal,

()
Sol.

ii
(i) \u
*.JI.I".j_j,

-u;‘
f '--, (

"n

/

(i) 2x*+ 3x + 4 =0 @ 11»‘-. '.L""ﬂﬁ

Sulj{}men ﬂtz\#f/}rl‘fd 0
\H‘g '“HEH" "‘3(‘: 4
Dlsc b? - 4ac
=(3)-4(2)4)

=0-32
=-23<0

Which is negative. Therefore, the
roots are imaginary.
(iv) x3+4x+3=0
Sol. Giventhat x*+4x+3=0
Here,a=1,b=4,¢c=3

Dise. = b* - 4ac
=@)7-4(1)(3)
=16-12
=4“2’>0 :
As the @@\B&smw and

\—‘h‘[‘:rcfore the roots are
mmﬁf&n “unequal.
ote: If the roots of ax* + bx + ¢ = 0 are
rational, b® — 4ac must be a perfect
square.
Example 15 Find the value of k if the
equation (k+ 1) x*+ 2k - 1) x + (k -
1) = 0 has equal roots.
Sol. Herea=k+ 1, b=2k-l,c=k-1

UH

G
‘a

Disc = b?—4ac = 0 (roots are equal)
k- 1P -4k +1)(k=1)=0
(4k2 -4k + 1) —4(F-1)=0
—4k+ 1 -4k*+4=0
-4k +5=
'rl -r"'l.‘l'l_ﬁ.ﬁl'. \ i.::‘—‘l'lj i = —
G{' [fﬁuk\ﬂi._lf'-ﬁ':-ﬁ: IL\ L - 4
S Solved Exercise 2.4
1. Examine the nature of roots of the

following quadratic equations:
M 3I¥-9x-2=0
Sol 3x*=9x=2=0




Here,a=3,b=-9,c=-2
Disc. =b*-—4ac
= (=94 @E) (-,,?(1
=81 + 24 i
=105 >0 ] L
As the dlscrunmﬁﬂt i‘s“pusnwe and not a
perfect square. So the roots are irrational

-

and unequal.
(i) x*+6x+9=0
Sol. x*+6x+9=0
Here,a=1,b=6,c=9
Disc = b*—4ac
= (6)*—4(1) (9)
= 36-36
=0

As the discriminant is zero so, the roots

are real and equal.

(iii) 2x*+4x+5=10

Sol. 2x3+4x+5=0
Here,a=2,b=4,c=

Disc. =b*- ﬁis\\\\&\h& I
= (Al )(53

=16-40
=—24<0
As the discriminant is negative. So,
the root are imaginary.
(iv) Tx*-6x-1=0
Sol. 7x*-6x—-1=0
Here,a=7,b=-6,c=-1
Disc =b?-4dac
=6y -47) 1)
=36+ 28
=64 = §?
As the discriminant is positive and
perfect square. So, the roots are ranu{lal*

and unequal. gl \
(v) 5x*-2x+10=0

ﬂweh}aﬁ Lo
Sol. Here,a=S5, b |
X BTS:—IJN;&&%&

= (<2)* - 4(5)(10)
- =4-200

Dlsr.: S—j?
?iﬁ‘

=—196<0

As the dlSF-FﬂnlnP;ﬂﬁ% iiﬁgatwe So,

ﬁﬁ'\lw 0

ol. x*—8x+16=0
Here,a=1,b=-8,c=16
Disc = b* —4ac
=(-8)*~4 (1) (16)
=64 - 64
=0
As the discriminant is zero. So, the
roats are real and equal.
2. For what values of t, the roots of 3x*
+ x + 9t = 0 are real and unequal?
Sol. 3x*+x+9t =0
Here,a=3,b=1,c=

4@ mmﬁ are real

4(3)(91) >0
1-108t>0
-108t>-1
108 t < 1 (Multiplying both
sides by —1 ; also change > into <.)
I
t< ﬁ
If the quadratic equation 16x* + 7px
+ 49 = 0 has equal roots, then find
the values of p.
Sol. 16x*+ Tpx +49=0
Here,a=16,b=7p,c =49
Disc = b? — 4ac = 0 (roots are equal)

‘?p &65@5?0
0! ‘xj L\}u ]b: =3136
ot

49
p*= 64

7 -5

P=+8

(Dividing both sides by 108)
3.




4.
q = 0 has unequal and real roots,
find the possible values forq. - |

Sol. 4u*+8u+q=0 ez 0
Here,a=4,b=8§, c=q -ﬂf'\ﬁ 'a‘ﬂ”*. ¥ BI8Y

1f the quadratic equation 4u* + 8u + |

Disc = b* - 4acli>qﬂl ts ‘are unequal
[\
and real)
(8)*~4(4) {q} >0
64—16q>0
- 16q > —64
16q < 64 (Multiplying both
sides by —1; also change > into <.)

64
9< 1 (Dividing both sides by 16)

q<4

5. Find the value of m, if the quadratic

equation mx* - 8x + 1 = 0 has real

and equal roots.
Sol. mx?-8x+1=0 ﬂ,

Here,a=m,b=-8,¢c=
Disc =b*—-4ac = ? ﬁﬂPEbt‘\ka\l“E real
and equal) \\‘[\r_\

(-8)*—4(m) (1)=0
64—4m =0
~4m=-64
4m = 64

64
m:

Solution of Quadratic

Inequalities in One Unknown

Inequallty In Mathematics an inequality
is a relation which makes a un-equal
comparison between two numbers or ﬂthcr

mathematical expressmns‘ \ﬁy@jy

learned how to use thc

< (less than), > (grpﬁfeh s (less than

or equal to) and (greater than or equal to).
Here we learn how to solve quadratic

inequalities in one unknown.

There are follnwmmrﬁg@s to solve
quﬁ‘atkc W W o
G Ive ecnmaspundmg equation.
L\ WD) T Determine intervals,

(iif) Test points in each interval.

(iv) Conclusion.

" Example 16: Solve the inequality x* — Sx
| +6>0.

Solution: x*-5x +6>0
Step I: Solve the corresponding or

associated equation.

Set the quadratic expression equal to

zero (0) to find the roots.
X*-5x+6=0
XR=3x=2x+6=90
x(x-3)-2 (x-3)=0

- zus
ﬂaw - ?1
on ‘irex 2andx=3.

(th
‘?é “Here, critical points (2,0) and (3,0).
Step II: Determine intervals

The critical points divide the number

line into three intervals.
Interval 1: x <2,
Interval 2: 2<x<3
* Interval3: x>3

T

})uze]

x<2 x>3
: : ¢ ' : T .i s
S TR TR R T TR

Step lli: Test points in each interval.
Choose a test point in each interval
and substitute it into the inequality.
Forx=1"3(1=2)(1- 3};2
So, lh.Lsr uljierwél\ﬂ

%’l?é'}ﬁ &\ | s

xézs (:/5—2}(25—3) 025 <0,

Wisﬁ'ﬁt'ltzts the

=~ 8o, this interval does not satisfy the

inequality.

Forx=4(4-2)(4-3)=2>0.

So, this interval satisfies the
inequality.




L —A— S o

Step IV: Conclusion: %) _@J{T i
The solution of this inequality x* — 5x+ 6}&‘?- q “nrsﬂ ,ﬁr{qﬁ\ 1Ry (220
sxe(oo,2)u@,x) ol —7 ’\" 15\ > fiall )

Example:17 Solve the ln W\b&}t ‘+ 5fl
Solution: 2x* - 5"\'{'] 0. “’I‘
Step I: Solve the'¢ rrupnndlng or associated equation.

2x1-5x+2=0
Fa:tnrizing the quadratic equation
X —4x-x+2=0

2::(:-:—2) =1 (x-2)=0
(x-2) (2x-1)=0

2x=1)(x-2)=0 Note
Now, 2x—1=0orx—2=0 For solution, we use open
1 interval (a,b) when equation has
So, the solutions are x= 7 and x =2 <or> sign. We use closed
2 interval [a, b] when equation
has < or 2 sign—. (& ﬁ\

| 1 a i “f””\‘ ks
Here, critical points are | > lam:l (2, ‘lﬁ X& \§ A,
Step II: Determine Interv

QeI

o

The critical pc»'1ntﬁ@{§lfrﬂJ , (2,0) divides the number line into three intervals.

|
e [nterval 1: X{E

|
* Interval 2: fzf.x-::Z

e Interval3:x>2

s - + ‘
-0 -2 -1 0 1 v el o
Step I11: Test points in each Intervals. e e
e  Forx=0:(2(0)-1)(0-2)=(-1)(-2)=2>0, "x fﬁ'@@\”
So, this interval does not satisfy th qn gl-itﬁr R
e Forx=1:2(1)-1)(1- {:T(,Ll L.@{] nf

So, this interval sat:sﬁesi ;u
¢« Forx=3: (2@ -l]{l) 5>0,
So, this in 5 nm sat:sfy the inequality.

Step IV Cnnclusinn

1
The solution of the inequality is: xe ['i'n z:l i




1. Solve the following in equalities: \: | {\a_i.j__‘ﬁﬂ--ﬁ-ﬂ*--- L
() x¥+3x-4>0 uuq M\“J ‘
Sol. x*+3x—4>0 r»:J.\.

The cnrrespdﬂﬁing equation is

X*+3x-4=0

X*+4x-x-4=0

X(x+4)-(x+4)=0

x+4)(x-1)=0

x+4=0 or x—1=0

x=—4 or x=1

So, the solutions are x = —4, x = 1: Hence, the critical points are (—4, 0) and (1, 0).
These critical points divides the number line into three intervals

Interval 1: x<4 = xe (-0, 4)

Interval 2: 4 <x <1 = x€ (4, 1) AR

Interval 3: x> 1 = xe (1, ®) ' "t’f’-}?‘a i F"'._‘Q:*\iu

O \ﬁ?ﬂlﬁf\ /L 2
p —

L
-8 7% JX"LE 0
Test points in each int nrﬂi nm E
1"|

Forx=-5 [ —o0, —4)]
For x = -5 [in- ’the interval (—e0, 4)] : (-5 +4) (-5 -1)=(-I-6)=6>0
So, this interval satisfies the inequality.
For x =0 [interval (-4, 1)] : (0 +4) (0-1)=(4)(-1) =<4 <0
So, this interval does not satisfy the inequality.
Forx =2 [in the interval (1, )] : 2+4)(2-1)= (6)(!) 6>0
So, this interval satisfies the inequality.
Conclusion:
The solution of this inequality is (—o0, —4) U (1,00)
(ii) 2x*-8x+6>0
Sol. 2x*-8x+6>0
The corresponding equation is 0

-%3456?300

—8x+6=0 R '71'?.*1' \ (CON |
; 0 o, \o=—
22— 6x - 2x +6=0 1 ;Jvﬁ“"ﬁ%ﬁ“ﬂyw
2x(x - 3) 2(x-3)=0 u\ | “\ =

(x-3)(2x - 21 0 _,H\\

x—3=0 [ﬁs‘h\iﬁ _u.f
=3 2
2

X

i
p—

X




So, the solutions are X = 1,x=3.

Hence, the critical points are (1, 0) and (3,01 _ | L 7 _y.:;@;
These critical points (1,0) and (3,0)'\%1@@3\{3]&@;\@%[15
O\ \ =%< i\ AREA

Interval2: 1 <x <3 = XE€ (1,3)
Interval 3: x>3 = x€ (3,%)
Test points in each interval.
For x = 0 [in the interval (-, 1)] : (0—3) (2(0) -2)
=(-3)(-2)=6>0
So, this interval satisfies the inequality.
For x = 2 [in the interval (1,3)] : (2 - 3) (2(2)-2) =(-1)(4 - 2)=(=1)@)=-2<0
So, this interval does not satisfy the inequality.
For x = 4[interval (3, 20)] : (4 - 3) Q@-2)=(1)(B-2)= (1)6)=6>0
So, this interval satisfies the inequality.
apsrar AR SO 15O
ion of this inequality is (=, H q{ﬁﬂﬂ N AL
(iii) * +x—-6<0 e ;‘?%@} 3\3 AUy
Sol.%ﬂ—ﬁf.nd_ AT TR
e correspon atipn' |\ -
x*+x—6 s ‘ﬁw”
x2+3x-2x-6=0
x(x+3)-2(x+3)=0
x+3)(x-2)=0
x+3=0 or x-2=0
Xx=-3 or x=2
So, the solutions are X =3, andx=2
Hence, the critical points are (-3, 0) and (2, 0)
These critical points (-3,0) and (2,0) divides the number line into three intervals.

x <=3 x>2
—lly
———t—t—t——t—t— —
o5 43 2 -} 0 1 2 3 4 5=
Interval 1: x <-3 => x€(-»,-3) _
Interval 2: -3 <x<2 = x€ (-3,2) N f”?r\ﬁﬂ

Interval 3: x>2 = x€ (2,®) . O /f‘\.--\fﬁ’ﬁ “*.p\\ A
Test points in each m%ﬁf‘ =l JEF'\[_ 0 -:_\;;";JaU WY
For x =—4 [in the mtﬂ{?ﬁ tﬁwﬂx:h"—??») (4-2)=(-1)(6)=6> 0
So, Wﬁﬁﬂméﬁéﬁaﬁs@ the inequality. -
For x = O\ e 'interval (=3, 2)] : (0 +3) (0 -2)=3)-2)=—6<0
So, this interval satisfies the inequality.
For x = 3 [in the interval (2, )] : 3 +3) 3-2) = (6)X1)=6>0
So, this interval does not satisfy the inequality.




.Conclusion: & \g.-..;;\ﬁ 2NN

The solution of this inequality is (—34, }¢ ) f\N i f\ l

(iv) x*-6x+9<0 )
Sol. x*-6x+9<0 g\%&\i\ﬁ\jé“
Th:mmspondmﬁ@miuk
6x + 9 =0
X=3x-3x+9=0
X(x-3)-3(x-3)=
x-3)(x=3)=0
x-3=0 or x—3=0
Xx=3 or x=3

- W)

Sol. 4x

So, the solutions is only x =3 (only one critical point)
this critical point divides the number line into two intervals.

x<3 x>3
S
R T
-0-3 -2 -1 0 1 2 3 4 5w W
Interval 1: x <3 = X € (o, 3) \ -
Interval 2: x> 3 = x € (3, w) "*ﬂCN ::-':Efr-‘)
Test points in each interval. f\]g :
For x = 0 [in the interval \é (—3) (—3) 9>0

So, this interv qu} the inequality.
For x = 4 [in g I3, w)] (4-3)@4-3)=1)1)=1>0
~ So, this interval does not satisfy the inequality.

For x =3 [in the interval (3, ®)]=(3-3) (3-3)=0<0
So, this interval does not satisfy the inequality
There is no real number that satisfies the inequality.
No Solution (Empty or ¢)
4x*-16x+15<0
—16x+15<0
The corresponding equation is
42— 16x+15=0 60
4x*-10x-6x+15=0 3 — A
2x(2x - 5) -3(2x - 5)=0 S ;EE CONL
(2x—5)(2x-3)=0 A 2 AN AR
2%-5=0  or 2x~3578 ~—\| Y|\ WA=
s 0\ WBSE=
2x = 5 ﬂx T@; \
NN
== i‘fl‘ﬁw X =3
3
and

So, the solutions are x = 5

£,
2




el 1 A T e L il St R

i

I'._a-' "l, r’r:'lg illll_llblll..

3 5
e . _'ﬂ |I|I"-L:-' \C ok
The critical points are (2 ;—J and ["qu q\ﬁ Ll\, J

'{rﬁt\l‘j\’ - tl;ree intervals.
¥ 2 2

5 5
Interval 3: X = E: X€E {—2‘-‘”}

Test points in each interval.
3
For x = 0 [interval ( 2]] : (2(0)-5) 2(0)-3]1= Fﬂﬁ fmﬂ

So, this interval does not satisfy ﬁ@q}( Y\ 1 J
Forx= Z{mtcrval\lgw‘éjﬁmg* Y(2(2)-3)=(4-5)4-3)= (=1)1)==1<0

So, th\&r‘ﬁ rval satisfies the inequality.

Forx =3 [imewal[ )] 23)-5@QE3)=6-35)6-3)= (+u{3)—+3:=-n

So, this interval does not satisfy the inequality.
Conclusion:

33
The solution of the inequality is [2 2]
(vi) x*+3x-2>0
Sol. x*+3x-2>0

The corresponding equation is

et 31 a 2 n ﬂ :"Ir';' — {? \‘{'Fﬁ
- 3x+2=0 e N
AWy
—-2x-x+2=0 = ’Ffft}\aﬁgffp

x{x ~2)—1(x-2)= nq\m \i‘wﬁﬁ‘
(x—2) (x= D7 o 8
X— 2+ h\g xal“

x=2 or =]

So, the solutions are x = 2 and x =1
The critical points are (1,0) and (2, 0)

These critical points divides the number line into three intervals.




st_s_% : ?J @ﬁ\-"@
—=3 -2 —I J
Interval 1: x < | =:-*ng 1] ‘n\ﬂr‘\( ﬁr\\f\ L
Interval 2: 1*‘:1{2:‘# T IIB‘J‘* =
" Interval 3: x> {ff\q
Test points ml b‘ﬂ\m rval.
Forx =0 : | in the interval(=ec,~1]] : (0 -2y (0 - 1) = (-2) (1) =2>0
So, this interval satisfies the inequality.

For x = %[;mgm. [1.2]]; [%-2) (%_1] A [3;4)[3;3]
(F)3)4

So, this interval does not satisfy the inequality.
Forx =3 [interval [2,]: 3-2)3-D=(N{2)=2>0

So, this interval satisfies the inequality. e (o) L
Conclusion: The solution of the inequality is,[ 1.

A formula expresses
problem or snua
The figure on th tis of arectangle. Itslengthis¢ 2+ €
units and width is w units. Let P
be its perimeter.

mﬁﬁpﬁc A Yelationship between various measurable quantities in a

W W
Now,P=(+w+i+w
=2 + 2w  wf
P =2(£ + w) units A ( B

We have constructed a formula for pcrimeter (P) of a rectangle. In the above formula
P = 2 (£+ w), the letter P on the lefi-hand-side is defined as the subject of the formula.
while the letters on the right-hand-side are called terms of the formula.

Perimeter (P) of square of length () is P = 4¢ I

We change the subject P and rewrite this formulaas £= P £ hmme subject
D0

of the formula, If value of P is given, then we dlrcﬂﬂy-f
Example 18: The area of a circle is 4 ,m-’ Mrg r* \ﬁ\aﬂl}act a?ﬁ: formula.
Solution: A=m? :

or mA=A _ﬂ_f’\\“\\gi\nw




o e 2 NN R
'| H 'n' B
| mku F the suhlact ni l!ku lanE}q; \r a M@w e formdla
ca=-.(|'.:ﬂ_32} q w\\h\ N V=mnrh
e \j.\ﬁ\ﬂ-.:.- il or nrh=V
NNV v
Sol. C=3 (F°-32) =
T
or §{F°—32)=(: 5. The area of a trapezoid is .
5 9 1
L Lme_amva L A== h (b, +by), make h the
5% g ®-3)=cC - (b1 +by)
I
Ry - 9 o subject of the formu .
S Sol. A= 5 h(bi+bs)
Pﬂ%0+n or = h(b+b)=4
h 3 Ty
2. The formula for finding simple AN
interest Is / = PAT. Mﬁdﬂ\\?\l h= 5 eb,
(1) Make ¥ the ':‘ﬁi\mﬁ B. If y = mx +c, then make 'x' the
"’"““" SN ‘fr\i“r“ ¥ subject of this equation.
Sol. =PR Sol. y=mx+c¢
or PRT I ‘or mx+c=y
P= _L mx=y-¢
RT _y=g
(b) Make T the subject of the T
formula. 7. Perimeter (P) of a rectangle Is
Sol. [=PRT P =2(¢{ + w), make £ as the
or PRT=1 subject of this formula.
I Sol, P=2({+w)
P==I-,E or 2(€+w}“f; o
3. Make 'a' the subject of the formula 8 A% TN i’,;“-...\._-_5*?-';@311?‘-3t \
=2+ (n-1)d. Sy \r7 FH‘\C\\\X}‘E ) U PJ.
Sol. S=2a+(n T‘“ﬁ"‘(“ RIS S b= -w
or 2a+(n-1)\ﬂ1 “-' _P-2w
S~ Or—l}d 2
§-(n-1)d 8. The equation of a parabola is y? =
8 sty 4ax, make 'x' as a subject of this

equation.




Sol. y*=4ax
or 4ax=)~*

1

8. HP = S C

price and C @@W

subject of the equation,
P=8§-C
§-C=P
S=P+C

10. Volume of the cone is V =-;: nreh,
make ‘' as subject of this formula.

=

Make S as

Sol.
or

1
Sol, V='§ﬂr’h
or %nr’ﬁﬂ V
nrh=3V A
3V

Applications of Quadratic

Equation in Real World

): A 1s thrown upwarc
an initial velnclty of 20 ms-!. Calculate the
maximum height it reaches above ground
level. Calculate time of return to the

und.
olution: Maximum height

At its highest point, the ball's velocity is
zero. So, we have the following quantities.
Initial velocity = v; = 20 ms-!

Final velocity = v,= 0 ms-!

Gravitational accelcratinn =g=—]0ms?
Distance (displacement) =S = ?

The relevant equation of motion (1 mﬁ =

¥ 2gs m g&k\é

\

Substituting values of
0% =(20)* + 2(*-\,1\
0 =400 - 20s

$0, §=—7— =20m

Maximum Time ﬁi\ﬁhcn the
Pﬂ"J \f I&; m m which it was
eﬁ"}z Sp cement (s) is zero. We

€ the following information:
Displacement =s =0
Initial velocity = v, = 20ms-!
Gravitational acceleration = g = —10 ms-2
Time=1=?
The relevant equation of motion:

=t —

3.8
Putting the values of s, v and g

1
0=20r+ = (-lﬂ)l’
=20 - 5!’

—."[20 SJL
ﬂ:ﬂt ""=4sec

IR e
ans, the ball had Zero

acamcnt at the time it was thrown.
{u) 1 = 4 sec, means, the ball returned to
the ground after 4 sec, it is the return time
or the required time.
Note: The equations of motion describe
the relationship between displacement,
velocity, time and acceleration for objects
Imoving in a straight line with uniform
acceleration.

First equation : v=v, +at
1
Second equation : s=wit + 3 ar*
Third equation : v} = v* +2as
Example 20: A con mk’ﬂp profit
P(rupees i e equation
Tt A= UU where x is the price

{gg}@ (in rupccs) Find the price that

T gives the maximum profit and calculate the
maximum profit.

Solution: P(x) = -2x* + 80x - 500
Since -2 < 0, the parabola opens
downward and vertex gives the maximum

20

point,




o

izt -b -80 _-80 =
Zﬂ 2( 2) —4 '.':J —
Hence, the price per 1t$]i§whafpg v’ﬁ |

maximum profit is Rs, 2 R\ fa_x AL

P (20)¥ e ilu 80(20) — 500
=-2(400) + 1600 — 500
= 300 (in thousands)

Hence, maximum profit is Rs. 300,000.

Note:
We can also find vertex by using

g

x= 5. y=f [};
Example 21: A ball is thrown upwards
from the ground. Its height after 7 seconds
is modeled by:

h(r) = =5#+ 20t (in metresy

For what time interval is th%%t{rf [F&ei\{\

metres above the | S\
Solution: Here[ NS4 20¢ > 15
-52+201-1520

54-20t+15< 0
By solving the quadratic equation
20t + 15=0.

-20)&( zu
4 20¢J400—300

_ 10
_ 204100
10

_20£10
10 \\w

o mﬁb
WY 10
=1,3

So, the ball is at least 15 metres high when
| <t <3 seconds.

sti gt

4(5)(15)

0,
~\\
R“ ﬂ\\\y

_,—..H

)

L Ve

rSmwed bvvrclse 2

WR'S” pupulatlun is modeled by
P(f) = -2f° + 40t+800, where { is
years since 2020. Find the year
when the population will be at least

1000.
Sol. We need to find # when P(t) 21000.

Here,
— 27 + 40¢ + 800 = 1000.

— 2/ + 401+800 - 1000 2 0.
— 27+ 40t —200 2 0.
Dividing both sides by -2, we get
—-200+ 1000
{W~Mﬂﬁmﬁﬂm’<0
S %ﬁﬂﬁ S

’BX\WW‘S? —me 3 O (A squared

‘number can never negative)

=10
Where, t represents years since 2020.
Year = 2020 + 10 = 2030
A company models its profit P in
thousands of rupees by the
equation:
P(x) = -5x? +150x —1000, where x
is the price per item in rupees. Find

the price that gives maximum profit.
Sol. P(x) =-5x*+ 150x — 1000
This is downward — opening parabola
(because of —3x). Thﬁ W.ﬁﬁlmum profit
mﬂﬂur?ﬂtﬁﬂ eriex \=
» ku\tl\s =150, ¢ =— 1000
“Use the vertex formula for the
x-coordinate
-b 150 -150
2a 2(-5) -10
So, the price that gives maximum
profit is 15 Rupees.

=15

X =




3. A toy car rolls down an incline and
covers a distance given by Ihﬁ
equation d=12-0.5t metru;
is the time in secon \ﬁa\
when the ﬁ!ﬂlw

distance 12.5 metres.
We have to find rwhen d=12.5
d=1*-0.51
12.5=r-0.5¢
0=r-051-12.5
or -0.5/-125=0
Multiply by 2 to remove decimal
20 —t-25=0
a=2,b==1,c=-25
% -b++/b*-4ac
2a
-+ JEIP -4@)29)

22) ¢ RS
1+z§gu\r\4m \\\

’ qum
Sy - 4
_ 1%14.18

4
1+14.18

4

travellad a

E';ol.

=

1-14.18
4

‘= =

1518 ; -13.18
Laerte ey
r = 3.795 (As time can't be negative
secause it starts from 0 {present) and

t= = t=-3.295

e xgk

8

Sep

-

LJ

Sol. We need to fi (wﬂ‘én‘&u}a 20.
o

"'4:’+24r 20 20
Divide both sides by (—4)
F-6+5<0
Associated quadratic equation
P-6t+5=0
P-5t—-t+5=0
t(t-5)-1(=5)=0
(+=5)(+-1)=0
-5=0 or t-1=0
=5 or t=1
Since the inequality is < 0 (and the
simplified Parabola opens upward), the
solution lies between the roots.
Check a test ‘\j‘m
T
G; | is correct.
“So, the ball is at least 20m above the
ground for the time interval 1 <t <35.

5. A ball is thrown upward with an
initial velocity of 40ms-'. Caiculate
the maximum height it reaches

above ground level.
Sol. At its highest point, the ball's velocity
is zero. So we have the following

=oves in 2 positive direction). =4 \ﬁ.
So, the car has Eravcllcd 1 kxné;&é
: 2 seconds (approxi
A ball's height: ras) aﬂer f
seconds is h(f) = —412 + 24t For
what time interval is the ball at

i

least 20m above the ground?

quantities.
Initial velocity = v, = 40ms~!
Final velocity = v¢= Oms~!
Gravitational acceleration

—g--mms-z N R ﬂ‘ﬁi\m

q’am}léﬁg*s 9
'Ef\‘gué Flequatmn of motion is
'r"’+ 2gs

Substttutmg values of v, vyand g, we get
—(40)*=2(-10) 5

{] — 1600 =-20s
— 1600 =-20s
= 20s= 1600




e I R e S

1600 We necj . ir[ﬁ_@@jiﬁ@a.ﬁfun;;tinn
8= 90 A mﬁf ' te vertex of the
s=80m O\ -z VY h( ntthefﬁcmuﬁ

So, the maximum_ t}t‘ﬂl H\M ! a=-2,b=40
reached above the: vel is 80m. Use vertex Formula for h:
6. A freelancer's earnings follow the .
model E(h) = -2h?+ 40h, where E Za
is earning in rupees and / is hours fpe o =40 _10
worked per week. What is the i-2) -4
maximum number of hours he So, he should work 10 hours per week
should work to maximize earnings? to maximize the earning.
Sol. E(K) =—-2h* + 40h

Hﬂlw:d RLvu.w E"{LTCI‘SL 2

1. For pusslhla answers are uluen for thn lnlknwln% J@@ﬁi&a correct
\ .

answer. RU o)
(i) The type of the equntiumm‘t\wg M\ 0 \\" U

(a) quadratic (c) third degree (d) pure quadratic
(ii) What is the ant of x* + 5x - 5§ =07
(a) 20 (b) 20 (c) 25 (d) 45
(iif) The solution set of 3x* =9 =0 is:
@ {3) (b) (£3} (©) {£3) @ {(¥3)
(iv) Sum of the roots of 3x* + 5x - 12 = 0 is:
5 5 12 3
(v) Product of the roots of 3x* + 5x ~ 12 = 0 is:
(a) 4 (b) 3 (c) 4 (d) 5
(vi) What are the roots of (x -3) (x +3) = 0?
(a) 3,-3 (b) 3,3 (c) =3,-3 (d) 9,0
(vii) 3 and 2 are the roots of: r?b_ _ ,ﬁ\ L
(@) X*+ 5x+6=0(b) X+ 6x+5= q*(fj Mﬁ- e:i#x‘+6x 5=0
(viif) If b* —~ 4ac > 0 and is nwpqrfveg.u\ lj}ﬁ\ ‘rﬂo‘li Jﬂ‘u‘ +bx+c=0are
(a) equal (b) W} NS c“]’“magmary (d) irrational
(ix) If b* - dac = ofax? +bx+c=0are:
(a) unequa uﬂﬂr{ﬂ@ (b) irrational (¢) imaginary (d) equal
(x) Subject"c" of x=2c=Dbis:
x=b b-X

(a)x+b (b) b-x (c) (d)




I

e

(i) . quadratic

S 1 SR i - RS B O R MW

’\\ {1\

(i) 45 - (v) -4
_ Mw
(vi) 3,-3 QW L‘-\F 0 (vili) unequal (ix)equal (x) -
2. Solve the following quadratic T S
equations by factorization method, 7S g T T
16 8 256
by completing square method and ?
by quadratic formula: ( g el
(i) 8x*=x+7 16 256
Sol. By factorization WA (x 1) 25
gxx..,_x-;:.ﬁ 16) 256
Bx?—8x+ Tx-=7=0 Taking square root of both the sides.
8 (x= 1)+ 7(x~1)=0 %@i qﬁ@
(x=1)Bx+7)=0
Xx-1=0 or 8x+7=0 A WO’L\“‘S\ “38
x=1 or 8x=-7 {i\\ﬁﬂ\j‘ __6 IR 16
No :
- W R RO
M {1 _7] 16 16 16 16
0, solution set: L7
8 b — Eq._l. ar _E.}._l_
By completing square 16 16 16 16
Bei=x+7 sesal % g
Dividing both sides by 8, we get k9 L
-
i £+1 3 {l'_-ﬁ}
; i 3 By quadratic formula
xi= E+— 8x3=x47
P 8 8x2 - x—-—‘? ﬁ{j}&n)
Pez= g
8§ 8 D Wﬂe given =quatinn with

fit
of x L.e, (IGJ onW}ﬂ@"o}émmn

J-i+(e)

x
> sl

8

1

i

16

a=8,b=-|,¢=7
Substituting the values of a,b,c in the
quadratic formula,

_ -bt+/b*-4ac

S 2a




T

_ A1) 48T
2(8)
1+ Jl +22

1th2 1:::?51J MHN

16 16
1+15
X=

16

x=—=] 1+
16

X

x=

S.S == {11__

@) 2*-x-10=0
Sol. By factorization
2x*—-x-10=0
2x-5x+4x-10= {]'
x(2x~-5)+2(2x-5)=
(2x ~ 5){x+2J ﬂ
5==ﬂ nr

I=-—

So, SS={

By completing square
2x-x-10=0

Dividing both sides by 2, we get
l{J 0

B JE
EQ;, ﬂ
\f; ?U PN N 3 F 80+1
(x—ll‘ &
1-15 4) Y16
16 K—-l* =i?-
gt i3
16 8 L O el
?} 4 4 7 VAR
8 x=2+l or x:.__l;_+3_
4 4 4 4
o LB 8_
e ~ENua
xf} )
(i UE‘U@ 150, 5.5 ?— —*2}

5

)

2

3@@\;
}

¥

By quadratic formula
2x*—x - 10=0(given)

ax*+bx+c=0 (standard form)

Compairing the given equation with
the standard form.
a=2,b=-1,c=-10

Substituting the values of a,b,c in the
quadratic formula.

(8 —b++/b?—4dac
3 2a
A=D1 -42)10)
i 2(2)
iimﬁ% (ngﬁw_
QY
.:=——
1+9 1-9
X=——m> 4 X=——
4 4
10—-2 ? _-.8—=_
e ik




2

}
o

roots are; 6, _T“‘ \]\j\\!j

so,55+ {2
3. Form a quadratin equ

Sol. Given roots are 6, 5 2

S = Sum of the given roots =
6+1—12+3 15 ;
2= 2 22—
P = Product of the given roots =
18
6 =—=0 i
[}( ] 5 ()

B.equin':d quadratic equation is
-Sx+P=0
Puttmg values of S and P from (i) and {1

o-Lxso 5 ST po
s 2, we g

2(x?) - 2(%5-1} +2(9) =2(0)

20~ 15x+18=0
4. Examine the nature of the roots of

the following equations:
(i) 152+ 11lx+2=0
Sol.

Multiplying i

£

i 1y _
ar\(mﬂ%\ﬂ\ (134 D

=5 > 0 and not a perfect square.
So, the roots are irrational (real) and
unequal.

5. If a ball is thrown upward with a
velocity v, the maximum height it
reaches can be determined

_Z_g-'
Rearrange the formula to make v

the subject.
Sol.

TR

iﬁg square root of both sides, we get

5 = i3

If the equation x2 + 2(1+k)x + k?
= 0 has equal roots, then Iind the

value of k.

Sol. x*+2(1 +k)x +k?

a=1,b=2(1+k),c=k

Discriminant = 0 (as roots are equal)

by using a formula h =

<O

0

15x*+ 11x+2=0 b*—4ac =0
Do tr e (201 + K} -4(1)(#K) =0
1sc = b* —4ac 4(1 + 2k + k%) =4k : A\
= (117 -4(15)2) { bz Tﬁ“ﬁ v
| 4k W
=121-120 ~ B -;H\H WY (45 8% =
x=1=(1)238 WD Jarsk=0
As the discriminant ls pnﬁm;fj{eﬁﬂﬁ‘ B = iy
perfect square. T N o\ AL S
Therefore, tﬁ#\l}})\g ‘are real, rational h= 8
‘and unequal. : : |
(ii) ¥-x-1=0 k===
Sol. x*-x-1=0 g




Admtmnul M(.Q S

/ Multiple Choice Questions pri‘[][]”‘l{l in the light of new Examination Tuhnrqm /
{Hnuwledg( Undenlandmg, ﬂpphcatmn Anaiytn:ﬂl & Conceptual) A

Q Encircle the correct option,
1. What is the degree of polynomial —x + 5x* - 7?7
(a) 1 (b) 2 ()5 (d) -7
2. A quadratic, equation is a polynomial equation of degree,
(a) one (b) two (c) three (d) zero
3.  What is the standard form of a quadratic equation in one variable x?
(a) ax+b=10 (b) a* +bx*+c=0(¢c) ax*+bx+c=0 (d] a‘+§rq
4. Ifa=0in the equation ax" + bx + ¢ =0, the equation pmes: (C(0)L PULL
(a) a linear equation f{b) d qimakhmt f:q dahﬁn
(c) a pure quadratic equatiefn, ”ﬁ " { a,cxi‘m&quatmn
5. An equation of the form &) '(""h;‘f"ih #\fl becumes pure quadratic equation when:
@a=0 _ ridy¥e ©) c= (d) b=0

Solution of Quadratic Equation of the Form

ax by e =1L where aboe = R amd a0

6. The "Zero Product Property " states that if a,b € R and ab = 0 then:

(a) Both a and b must be zero (b) Eithera=0orb=0
(c) amustbe equalto b (d) a + b must be zero
7. The maximum number of real roots every quadratic equation has?
(a) two (b) three (c) zero (d) one
8. Which is a fractional equation?
3
{a}x’+'2-x+4={} (b) ax*+bx+c=0 X
| ~ a0
6 Ko\ (D)L
©) _*; s L Dardnes CAL

|'|I|l ,'l '| - I!__II

9. The solution set of eq uatl.m'f % 1\1x'+ 12=0 In‘

LSS |
(@) {-. } WW#M&*“ (c){ } (@) {1,-5)

10, To make the catl’ﬂcient of x* unity in 3x* - 32 = -10x, you must:
(a) subtract 3 from both sides (b) divide every term by 3

(¢) multiply every term by 10 (d) square the number 3



o\ L ﬂﬁhu
11. By taking square root of both sides nf{ 1 ]3 TK* W_I;&bl& e result?
.‘g,r';' (U g HE,
5 W12 25 11
() x+-=* %‘f %) % X = — (d) ¥+—==—=
9  Sodit:
12. ax*+ bx +c %rﬂimuwmenﬂy be expressed as:
b b
(a) @+ bx = (b) 2x*+ E‘x+c (c) x*+ 3 +—"0(d} x’+bx+c=0

13. For equation 3x* + 7x - 6 = 0, which is correct?
(@) =7, b=3,c=0 (b) a=3, b=6,¢=T7 (¢) =56, b=7,c=3 (d) a=3, b=7, c=6
14. The vertex form of a quadratic function is:

b

(a) ax*+ bx +¢=0 (b) x=—-; (¢) alx—-hy+k (d) (x=h) (x—k)
15. The graph of a quadratic equation is called:

(a) parabola {b} hyperbula {c) ellipse (d) circle

:: ﬁ

16. To point intersection n!‘y = 2:+4 I!I:Ir -3 18

@ (-1,0) () ()1 L6 @ (40)
17. The point ul‘iutemc ?S M Iinnd 3:+3r = 12 graphically is:

(a) M(2, 6) < ' (¢) M(3, 3) (d) M(0, 12)
18, Todraw a s\rj\ight Ilne, it is r.:sentinl to have at least two distinct:

(a) lines (b) origins (¢) equations (d) points

Relationship Between the Ioots aml

Coctlivients of a Quadratic Equation

19, Which formula represents sum of root of equation ax* + bx+¢ =0?

b b a ¢
(@) ~ ®) ~7 © 3 @ 7
20. The product of the roots for 2x* + Sx~7=0ls:
5 5 7 7
(@) 3 @)= © 3 W) =
21. In equatian By — x4+ 1= u the sum nf the {-unts is eq {,gp‘q (CON R
6 a ¢ A mm x\I o) 29
™3 O ¢ AL
22. 1fa and B are root of ﬂx& L&lsb then a+B ist
8 W W m 4 8
(@) 5 - (b) ‘5 © 3 @ -3

23. The formula to form a quadratic equation is:
(8) x*+8Sx+P=0 (b) x¥*-Sx-P=0 (c) x*=Sx+P=0 (d) »*+8x=P=0




24.

25.

26.

27.

29.

30.

3l.

32.

33.

34.

38.

36.

37.

38.

39.

Which equation has roots 4 and 5? 1S\ ([ I
(a) *~9x+20 =0 (b) x*+9x 20~ 0fe) *i XS g ém ) x’+20x+9 0
What are the roots uf{xmﬂ{ {.H' ﬂ ’t‘-"@"‘“ e s
(@) 5,7 (]_:.; -sw _\"m 0 1,7

) 5,7

The exprmi:';n-ﬂ’ — dac in a quadratic equation,is known as: :

(a) variable (b) constant - (c) coefficient (d) discriminant
if b* — 4ac > 0 and is a perfect square, the roots are:

(a) rational, real and unequal (b) irrational and equal

(c) imaginary and unequal (d) rational and equal

When b - dac = 0, the roots are:

(a) imaginary . (b) irrational and unequal

(¢) real and equal ~ (d) real and unequal

Which of the following is irrational and real root according to dlscnmmant"
@) V25 (b) 5 © 7 ﬂd}fﬂ%

If the roots are "complex cnnjugaggs"rjh:ﬂmﬂﬁ i“n{

(a) positive (b) 270 \ \r7 *Hfg)mgw i {d) a p:rfect square
The discriminant of 4 "-l-q.';:l -l:" I\ IF\HO:;B\E'LJ i

(a) 0 ultﬂm - (c) 17 (d) 16

The discﬁnﬁﬁﬁnt of 22 + 3x+4=0is:

(a) 23 (b) 24 (c) =23 (d) 12

If the roots of ax? + bx + ¢ = 0 are rational, »* — 4ac must be a:

(a) zero (b) perfect square (c) negative (d) cube

Solution of Quadratic Inegualities in One Unknown

Which of the following is not the symbol of inequality?
(a) < (b) > (€)= (d) <

To solve the x* — 5x + 6 > 0, set the quadratic expression equal to zero to find
the:

(a) square (b) cube (c) roots (d) y-lqi;ﬁmept

The critical points of equation x* -~ 5x+6 =0 are: W] ':,:?._ VAG

@ (1,0)and (2,0) (®) (2,0) and (3:0), eF 1{:&;0 j‘ﬁ )~ (d) (4,0)and (5,0)
For solution we use npmlﬁm 1] (i\ﬂ)mhth'the equation has sign:

(a) <and < by<\at 33U Y 7€) [a, b (d) <or<
For snlunummaé HJ* osed interval [a,b], when equation has sign:
(@) <or= (b) <or> (c) = (d) >

The corresponding equation to the inequality: 3x*—Sx+7<0is:
(@) 3x*+5x=-7 (b) 3x-5x*-7=0 (c) Ix¥*-5x+7=0 (d) 3x*=-5x+7




40,

41.

42,

43,

44,

45.

46.

47,

48.

49,

51.

If I = PRT, then T is: R A 9 A 51.,:-55'{ ‘{-.:’1,:1' f}l f.' (Z250° :
(a) IPR G < T || o) PRT D=
If P=2 (I + W), then ":"T_ﬁ_ié\ AL

P=2K \ ﬂh“f"[” ; Bl 50
@ — (b) I-W © = d) PIw
If S =2a+ (n-1)d, then d is?
(a) o) = © —= 3 M
If y* = 4ax then x is:

y? y?

() 4a ®) () =4 (d) 4ay*=0

1
IfP=5m{":—"§)+mglthent= 4

2P —m(v} =v?)

(a)

2mg el
W= 2if V=u+aw; - ﬂ;?ff (0 A\ "L\/"'-.U )
o ::*p lb STy V—u
(@ V-u-a (I:p \ () L
\’{\\. N o
IfA= - h ‘I{\
'i b 2Ab d :
Ify=3x-5, thenx= 7
-5 +5.
(@) 3y+35 (b) =5~ (c) yT (d) AT
For ubjer.t moving in a straight line with uniform acceleration, V= ?
1
(a) 3 ar (b) v2+ 2as (c) v, +at (d) vt
For object moving in a straight lineS=___ ? _ \].--{u;;-:-\ O
1 L 0 AT I g0
@) vt + = a’ (b) v al _“,-ﬂf{ mwjds" I (d) wt +ar?
Using formula v, = y;+ ‘Fﬂ ﬂ"v, ) ;} 0,a=-2thent=__ ?
@15 R wft‘» ©0 @ 30
We can alshrr\ﬂnd vertex by:

IR et . == Sl m_b [bj
(a) a-}’ - (b) x=2by=f (c)x= c,y—hb (d)x= 1ty=,\' =




e ) 0
1. 2 2, two 3. ax*bx+c=04. alincar equan & I:H%(ﬁﬁ; Elther =0 or b=0

vZUL O B\BRERS Koot

2: 10
7. two 8. 51 a\ 5{ ﬁ'}\ i’ﬁ,sﬂiwdtever} termby 3 11.X 3 3
b
12. x‘-l-ax+—ul‘.l 13\1{1‘13 b—? c=-6 14. a(x—h)*+k 15. parabola 16.(-2,0)17.M(3, 3)

b 7 6 4
18. points 19. —— 20.—35 21. T " 22. 5 23, x*-Sx+P=0 24. x*-9x+20=0

2 3 7
25, 5,-726. Dmcriminant 27. rational, real and unequal 28.real and equal 29, J7 30.negative
31. 0 32.-23 33, perfect square 34.= 35, roots 36. (2, 0) and (3,0)
1 P-2( §-2a
37. <or> 38.50r239, x*-5x+7=0 40, —= .41, 42.
PR 2 n-1
R “ 2P - m(v{ - v3) V-u 2A o YAS - s
3. 4a . 2me 45. = 46. b e g 48, vi + at
1 2 = b -h _{_:._1 =0 I"H\L.III
49, ‘l'i-“‘i"’ —2'H.t 50. 15 51. x 78 vy rf[lgj] J_.llﬂlllll r::':,;\?]ll;ll 5 -,Eld\.;;.,lu :'I.

/ “Short Answer Guestions |1rmnml in the hqht of new Examination Te 1|nm|m

:Knuwh d(]t Ijmh ral mmng npphcdtmn Andlyln:'il & Conce r.llu al}

1. What is a quadratic equation,

Ans.A quadratic equation is a second-degree polynomial equation in one variable,
For example: 2x* +3x +7=0

2.  What is the standard form of a quadratic equation?

Ans.The standard form of a quadratic equation is ax? + bx + ¢ =0in x where a, b, c e R
anda = 0,b # 0,

3. Whatis a "Pure Quadratic Equation"?

Ans.A pure quadratic equation occurs when b = 0. SR\
For example: ax* +¢ =10 o __H..x___J|-?:_%.xL_ :{ PO
4. What s the "Zero Product property”’#, - | At *ﬁ Y e

Ans.The zero product prupcrtgfh éﬁiq.s ihat é\ﬁéru:i ‘afe numbers and ab = 0, then either
a=0orb=0, |
5. Writetheq Hc‘dhjtrahun 5[1: + 3) = -9%? in standard form.
Sol. 5(2x + 3) = -9x?
10x + 15 =-9x3
Ox3+ 10x+15=0




Solution of OQuadritic Equation of the Form

as* +thx te=0,whercabe s Rand a =0
6.  Solve the equation by !’pp\tqr!;@t ethod ¢ )
Sol, 9x?—12x -5 =\ \| a;:x_“;,ﬂ Nt
X3-15x + fﬂr{@p“‘*
3x{3x 5)+ s
(3x-5)(3x+ l) U

x=5=0o0r 3x+1=0

ix=5 or 3x=-1

5 I
X== or X=——

3 3
54
S8= 3’73

7. Solve the equatian x* + 2x - 35 = 0 by factorization methud.
Sol, +2x-35=0
X3 + 7x~5:~.-35 0
X(xX+7N-5(x+7 =0 S +
x+7)(x~5)=0 \ff“ a\
[N

X+7= Oarx%m w \A

AR
S.S=1{-7, A@ﬁ”\' NN
8. Solved the equation by completing square method: x* - 2x — 889 = 0
Sol, x*- 2:: -889=0
- 2x = + 889
We ndd square of half of the co-efficient of x i.e., (1) on both sides of the equation.
-2x+ (1) =889+ (1)
(x-1P=889+1
Taking square root of both sides, we get

Jx-17 = /890

\ (CC ﬁ)ﬁuﬁ

Vs

x-1= %890 o
e il'-.'-_"J
x= 1% 890 A T’{:QJ. III-; 2 H‘}—’ _-ﬁ.ufﬂﬁ .
So, 5.5 = {12 \(D xﬁ \ J;h,'-u\ﬁ b
9. Solv:z‘—h Stﬂbyc@vﬁﬁ thod.
Sol. 4x $= l\f‘”j
— RN Jﬂx'!k

w: ndd square of half of the co-effi mcnt of x i.e, (2)* on both sides of the equation,
-4X+2y =5+Q2)
(x-2Y=5+4




(x-2=9 :
Taking square mnt nf both sides, we get M7
fg\x\r\ﬁ Wicr

V(x— 2y D

X — 2 ==RNI ok
x—ﬂ\ihﬂcx—~3+2
x=3+2 0r x=-1
X=5
S.S=15,-1}

10. Solve x*-5x+2= l] by using the quadratic formula.
Sol. x* - 5x + 2 = 0 (given)
ax*+bx+c=0 {standard form)
Compairing the given equation with the standard form.
a=1,b=~5,¢=2
Substituting the values of a,b,c in the quadratic formula.

- Jb"‘ —4ac S0

X= N

W MMQ@@@ =

R A

=

5+Jﬁ 5—Jf7_
g T A

11. Solve the equation 3x* — 32 =—10x by using quadratic formula.
Sol. I?-32=-10x

3x*+ 10x—32 =0 (given)

ax? + bx + ¢ = 0 (standard form)

Compairing the given equation with thc standard form . J n ~ g ,ﬁ@}ﬁ?ﬁ
a=3,b=10,c=- ”;':1 S
Substituting the values of, 1 \ufm

NNk
~10+4/(10)* - 4(3)(-32)
A 2(3)




0o
*10+,h00+334 {nggxffﬁyﬁﬁﬁ
e _\' ,!'.':“"'"

-4n+,gﬁﬁ
x= Y\
Gl RIS
\FM\EE%
-10+22 —IU 22
- — OF-: =
6 6
:(:E:j or K:LE:_Ez__S._[..
6 6 3 3
1
So, S.S= {2, -5*:,;}

2.2 Finding Interscetion Point (s) Gr: aphically
12. Find the point of intersecting of the linear equation y = 2 + 3x with ﬁrdmﬂe

axes graphically. ON
Sol. y = 2+3x is an equation of line. Now we draw W 3}10@(:
l'ﬁ A

Table of the values fory=2+3x | '\ 0\
x | y-2+3  PRemmiii
-2 y=2+ M—Q@\]‘] 0\3\(;‘-"23, Lj-ij:

3 [20(3F)
3 y=2+3 3

=2-2=0
0 |y=2+3(0) (0,2)
=2+0=2
2 1¥y=2+3(2) (2, 8)
=2+6=8
-2
We plot points (-2,4), [—3+. U)! (0,2) and (2,8) and join these points. A
T T2\ 0%

f'fﬁ%“’i @‘* ¥ \\5 SN,
el val O =

X
-

eSS AT
YRR




Point of intersection on X-axis is {—-* U,\ and lheT‘mt qf Fpu&nl éﬁ:yl.ﬂmt{ is (0, 2).

13. Find the point of lntﬂ{ﬂﬂﬁrpﬂg ihg -,llﬁlllﬂh &thtu&Jlx+rﬁ with coordinate

1
aAxes. III(I'l. "."JI._:I‘_"'

Sol. 2x +y=35 mﬁ;ﬁfxgﬁéﬁﬂl of hne an we draw the graph of 2x +y =3
Table of the values fory=5- _

X y=35-2X Pmnts{x,}f]
-2 y=5-2(2) (-2,9)
=5+4=9
0 y=35-2(0) (0,3)
=5-0=5
5 3,454
Fi o= e fme _'ﬂ.
2 i © 2
=5-5=0 2 r‘*"ﬁ'_"‘t
3 y=5-20) ET BNt S
= ﬁ____ " \?531\ 'l.\ N A
rl .F—u‘hl‘ll'u",lg'tl'u __\__ _,I'I'n—j I'..all
\ éﬁ\bu 2
We plot the pﬁér}gsr,&'@ Q jand (3,~1) and join these points.
5
10
'I‘-L"!"ik\ o
S
(0,5)
1 \‘\ -] W
¥ NG | =
43 10 |- 2 » >

Relationship Between the Roots and

Cocificients of a Quadratic Equation

14. Write the, fmﬁﬂ ¥ the product of the roots of a quadratic equation.
Ans.The formula for the product of the roots (P) of a quadratic equation is given by:

C
p=—
a




15. Write the formula for the sum of the roots ofa q

Ans.The formula for the sum of the roo {Sgﬁf-gh\ eﬂZM on is gwen by:
J )

-b
§= — u\ E
2 R r\ﬁ
16. Form the e’%@ﬁfa\i whose roots are ﬂndg
3 -
Sol. Roots of the required equation are Eﬂﬂd-s—
3
= — 4 —
S = Sum of the roots A%
15+16 31
20 20
§ 12 3
o —
5

3
P = Product of the roots = 2 EE 5

Required tion i v~ i
P i\ﬂt@o@@.
Putting the values of S and P 1%({\@@

Multiplying Wﬁﬁ@ we get

20(x%) — 20( = ]+ze sJ = 20(0)

20x*-31x+12=0
17. Form the equation whose roots are 5+ /7 and 5— /5

Sol. Roots of the required equation are 5+ V7and5-7
S = Sum of the roots =5+ﬁ+5—\ﬁ
= ]u
P = Product of the roots = (5 + v/7 ) (5 - «ﬁ) R

= (5) ~(V7y ; AN @

Reéuired equation is % \ 0\ ) \\
x’ Sx
L} ﬁhi—

18. [fu,ﬂ are the roots of equation 3x* - 3x + 5§ =0, find the values of o*+3?
Sol. Standard form of the quadratic equation is ax*+bx+c= 0, where a#0 and a,b,c e R.
The given equation is 3x*— 3x + 5 =0




Here, a=3.b=-3,c=5 . i,_fm;@

As o, are the roots of the given equauun 3x* F%‘?\ JJIQ 3 o=
) VAN n H ) ‘
therefore S=a+p= ﬂ\ \L
ST

. m&
RRPE= =3

Now, a? + B* = (a0 + B)* - 2af3

-wr-2(3)
= (1F-2|3

_1

3
.30 1
G 3

1
19. If o,B are the roots of equation x* —3x ~11= 0, then find — 1@ ﬂ’ﬁ

syl
Sol. Standard form of the quadratic muav &%{&Eﬁ J re a#0 and a,b,ceR.

The given equation is

Xt -3x-11=0 WB\\\E\N

Here 3 c=-11
As o,p are th rants of the given equation x*—3x =11 =0, therefore
=b.  ={=3)
SEakpreien T s
e cEkh
P=u.[3-;— l =-1]
L.k 8+
Now, E+B= B
a+f
ol
o \ €O

Sol. Standard form of the q whr:re a=0andabceR.
The given equation is

T — 1 bk N*”
Here, rzrﬁ\.f =_11,e=7

- 11 11
S = Sum of the roots -=i——)=—
| 3 3

R R T 12 2
20. Find the sum and product uf the %jb é\bﬁ ri, (




Eiwl A
P = Product of the roots _=’E\ N [z f_\‘ OK

1

21. What happens to th K": bif if’cunstant term c is zero.
Sol. If ¢ = 0, then the IS ﬂ

P= —--ﬁ@“‘

22. In equatmn 5x* - 10 = 0, What is the sum of the roots. -
Sol. Standard form of the quadratic equation is ax® + bx + ¢ = 0, where a#0 and a,b,ceR.
The given equation is Sx* - 10=5x*+0x =10=0
a=35b=0andc=-10
-6 0

:—:——:ﬂ

o J
23. Calculate the sum and product of the roots for 3x*—x-17=0

Sol. Standard form of the quadratic equation is ax* + bx + ¢ = 0, where a#0 and a,b,c€R.

The given equation is. ~
cofe

I -x-17=0 o @G
s e
P H}J}JW “

Discriminant of a Quadratic Equation.

24. What is the discriminant of the equation ax*+ bx + ¢ =0?

Ans. The discriminant of the equation ax**+ bx +c¢=0is b*— 4 ac.

25. If 5*<ac =0, what is the nature of the roots.

Ans. The roots are real and equal.

26. Describe the nature of roots if #*—~ac > 0 and is a perfect squnre
Ans. The roots are rational (real) and unequal.

27. Examine the nature of the roots of 3x* —8x+ 16 =0 | L)
Sol. 3x* - 8x + 16 =0 ag;}w
3.6=8.c=16
Dtsc b —4ae __“\_EU'T QE\J “:LU
—(usy=—4 \1 E\\‘
——128{(}

Which is negative, therefore
the roots are imaginary and unequal. .




-

—

18. E:amine the nature of the roots
25x*-30x+9=0
Sol. 25x*-30x +9=0 -
a=25, b=-30, c—\ﬂ“ \“_
Disc = b* - ]F\"F\J ‘*UL
- 30\ -4 (25)(9)
=900-900=10
As the discriminant is zero. Therefore
the roots are real and equal.
29. Examine the nature of the roots of
Sx*-x-2=10
Sol.5x*~-x-2=0
a=5,b=-1,c=-2
Disc = b* - dac
={=1)*—4(5) (-2)
=1 +40=4]1 >0 and is not a
perfect square.
So, the roots are irrational an

N

32, II‘ a quad: I?ihE ﬂths roots

. rﬁﬂ"@uanﬁ‘ X L°3and the critical

QN ipqlnts are (2,0) and (3,0). What are

the resulting intervals on number

line?

Ans.As a quadratic equation has roots x =
2 and x = 3, Therefore, the critical
points (2,0) and (3,0) divide the
number line into three intervals.
(-29,2) (2. 3), 3, =)

23. What are the inequality symbols?

Ans. These are the inequalities symbols.
< (less than), > (greater than) < (less
then or equal to) and = (greater than or
equal to)

Ehanglnﬂ@ﬁqb@j}ﬁﬂrmu]a
0 Eﬁt\d i\dutke a' as the subject

- L

unequal, I;)f‘ of'thé equation.
30. Examine the nature jhé\}p&d ol. ¥ =4ax
¥-Tx+12= ?*N] = 4ax=y’
Sol. x*-Tx+12= ¥
a—Lb——'Lc-—IZ 9= 4x
Dise = b* — 4ac 35. If P =2 (£ + w), make w as the
=(=7)*-4(1)(12) subject of the formula.
=49 - 48 Sol. P=2(s+w)
= 1=(1)*>0 and is a perfect square. or 2L+w)=P
So, the roots are rational and unequal. P
(+w)= =
2.5 Solution of Quadratic “
Inequalities in One Unknown At
2
31. What are the four steps to solve P I ’J,-_:;.qiﬁ'ﬁﬁ
quadratic inequality? o -",_»,ﬁr_-j-‘ﬁi“-‘-‘-j is
Ans. 2| BoY, (N =
s.There are following four stkeis to SG?F . ‘lﬂ';}Jﬁ ‘k’ - hl S ake "+ the subject of
quadratic inequality. 1\ \"\ { ﬁ AU U ' “this formals,
(i) Solve the co wﬁﬂfaérequatmn Sol, - V=%
(i) Determmethcervals or mrh=V
(iii) Test points in each interval. 2 *_V_
mh

(iv) Conclusion




12
r= L — :Vj
nth 3
.I\.J'" I\\O;\fuﬂ
37. Make 'd' as the subject of the M}Q th ! h
' ects
formula §=2a+(n-1)d, o Hﬁﬂ? d! Lu ree-équations for obj

Sol. S =2a+ (n-1) d \@\15\\\“
or 2+ (D str*fﬁ”
{n—l)>f S—2a

15-..{4'

n—1
If I = PRT then make 'R' the
subject of this formula.
Sol. 1 = PRT
PRT =1
I

ool ;

Applications of Quadratic
Equation in Real World - |

accelerates E{(\\Xﬁkcr }

seconds, i elled 30 meters.
What was its initial velncity.
Sol. Given that a = 4m/s?, = 35, §=30m

38.

oar

39. A ball rolling d

£

_.-o-"""l.

We use the equation of motion S = vt + 5

at? because it relates the displacement(s)
of the object to the initial veloeity (vi),
acceleration (a) and time (t).

1
S=wyt+ — at?
19 ey

30=v; (3)+ % (4) 3
\z’?

\‘\'.:n \‘NL‘“

30=3v;+ 18
30-18 = 3\’;

12=3v; WY dﬂw1

‘oving in a straight line with

uniform acceleration,
Sol. First equation:  Vy=wt+al

E

Second equation: S=vi+ 3 at*

Third equation: v/ =vwi*+2as

41. Find acceléralion if v, = 20m/s, vi=10
and § =40 m.

Sol. Given that vj = 20m/s, v, = 0 and
S =40m

vp—= v x 2as

The relev ;r fMotion is.
ﬂ@ﬂﬁ% mﬁa (40)

0 =400+ 80a
— 80 a=400
_ 400

4~ _80
a=-—35 m/s?
— M —
W?Sn ti’f.l;}‘u o)

0 T EEI0S
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