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Student's Learnl :

sl

P Solve quadratic equations of the form ax2 + bx + ¢ = 0, a (# 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.

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

Establish relationship between roots and coefficients of quadratlc equations.
Form a quadratic equation when roots are given.
Find discriminant of a given quadratic equation.
Identify the nature of roots of a quadratlc equation through é @@m
Solve quadratic mequalltles in one un w
Solve problems of "changing the
Solve fractional equati €d to quadratic equations.
. Apply the concep q quatlons and quadratlc inequalities, to real world
problems Wﬁysics, engineering and finance, i.e. calculating max and min
heights in ectile 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.)
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“Quadratic Equation
A quadratic equation is a second degree polynomial equation in one variable.
For example, the following equations are quadratic equations:
(i) 2x2+3x+7=0 (ii)) x2-5x-4=0 (iii) 3y2=6y+3=0.
Note '
If a,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 ax + bx + ¢ = 0 becomes bx + ¢ = 0 which is a linear equation.
If b = 0, the equation ax? + bx + ¢ = 0 becomes ax2 + ¢ = 0 which is pure quadratic equatlon

Solution of Quadratic Equation of the Form @Q
ax*+bx+c= ﬂwherea,bceRal&I @w@
(a) Factorization Method: @

The solution of a qua actorlzatlon is based on the following

result: Ifa, b W@ or b 0. This is called zero product property.
| 7
Example 1: Solve by factorization method: X + 31’- =2 |

Sol, X’ +%x -2




x2+7x =6 - __[multiplying both sides'by 33C)[| |
3+7x~-6 =0 o ' N
) 3x2+9x—-2x—6 =) ] mﬂ{l\: as at most two roots.
O3+ 3)=2(x +3) =0 O“ oo~
\ C&}
or

x+3)3x-2) =
Now if either of the _
3x - 2 is zero, then their product is |An equation in which variable appears in the denominator

zero. So of one or more terms is called a fractional equation.
x+3=0o0r3x-2=0 o e
: ()] X #
v o : = S T
XK= od Of ke = x+3 2x-1

3

-
- Hence, solution set is -‘73’5

Example 2: Solve by factorization method:

. 2
s x2 C xx o m@
2x(2x-3) _ (4x-6)2x)7 \\ m
1% \

2X)
2 %@N;\Nﬂo
2x2-3x=8x—1 Transposing all terms to left hand side of ‘=" sign. |

2x2-3x-8x+12 =0

2x2-1llx+12 =0

2x2-8x-3x+12 =0

2x(x-4)-3(x-4) =0

2x-3)x-4) =0

2x-3=0orx=-4 =0
3

X=E orx=4

’ 3
Hence, solution set is "2‘,4

(b) Solution of a Quadratic Equation by t:omplg;i

Example 3: Solve by mmpletingO uare i
Sol: 3x2 - 32 = -10x & m
Step I: Simplifying equati %\_t e terms in x? and x are on one side of the

equation and the term 'X"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. -
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Step III: Addtoeach Slde of ee %&% fithe coefficient of x.
x2+—x+ =

e 9 9

(3 -(5)

Step IV: Taking square root of both the side.

i(x+—§) =H
¢ LIRS

( ]’ 32 2% 96+25 121
X+— i e o

X g
Ny 3
x—é x'—ﬁ—_SL
1 083 3
1
x=2 orx= =5—

3

1
Hence, solution set is {2, -5 E}

Skilled Practice!

Solve by completmg square method.
(i) 5x2-18=2x (ii) 2x2-7x=-20

Sol. (i) 5x2-18=2x
Dmdmg by 5 (the cocfﬁment of wb@ 1on

L __xo

MRX

——

5

I
u-llo




- We add square of half of the coefficient of. ‘@@W@?@)f the equation.
+ —
1 18 :

x ] = _+"""—

5
[x 1)2 90+1 91

5 28 - 85
-7 -8
x,_..._ = —_—

5 L iR
(X—l) =:L._J._?j_

9 5

(i) 2x2-7x=-2
Dividing by a (the coefficient of x?), on both sides of the equation.

- SITOR B e T
=X ==X = —
2 2 2
xP=—=x =-10

3 - } . 2 g L
We add square of half of the coefficient of x.i.e., [l) on both sides of the equation.
$ JT Y
xz'——x+[—- = _10+(Z]

Ly L9
)=S0k
(x 16.

2 | @
(X_Z\_. _160+€® L%@@@W@
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,Step III: We ad f half of the co-efficient of x et

WE J:fiﬁ' WS

\m@@f@@ 0

Hence, solution set’ IS

The square of every real quantity is non-negative and t_hereforé greatir than zero. Thus, (a-b)? is
non-negative i.e., a? - 2ab + b? 2 0. Do you agree:

e
(\/?_l o \/; )2 > (0)° (assumé)
(V&) ~2vxy +(+y) 20

®

x+y2 2fxy mﬂ

Dividing both sides by 2 %&m |

. x+y§[4§@w@0 |

2 j
X+y2\/‘—

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

Step I: ax2 + bx = —c (Transposing) @@ff@

Step II: Dividing by a (the co-efficient Sj w @quatmn

ax? + bx + ¢ = 0, can equivalently
be expressed as

b
ie; [E] on both side of the equation.

b
X} 42X+ w0 In an0




(x+2
| 4a
Step IV: Taking square root of both the sides.

i( b)zm

> Al =+
2a/ 2a
b Vb’ —4ac
X+—= i—
f : Remember'
or Xx= _b 4ac (Transposmg) Moving a term from one side of an

2a equatmn to th ging its|
-biw)'b2 4ac 6 W@m

ThlS is the quadratlc formum
Example 4: Solve b ¢ formula: 3x2+ 7x-6=0

Sol. 3x2+7x-6= i en)
ax2+bx+c=0 (standard form)
‘Comparing the given equation and the standard form.
a=3,b=7,¢c=-6
Substituting the values ofa, b, cin the quadratic formula

—b++/b* —4ac

2a

T£(7) - 43)(=6)
e 2(3)

-7+J49+ 72 —71\/12 =i i1l

: O
_7+1f—7—11= O—%f KQ@QQ@W@@

X =

2. 2o WWWQ

Hence, solution set is {3 -3}




: T
A rectangular garden is in front of Kiran's house, whose dl%ensio %\O@@

are (2k + 4) metres and k metres. A smaller rectangular

the garden of dimensions k metres and 2 metr

the area of unlevelled portion of th

Sol: Length of garden (¢ - _

Width of gards RAnZ S i
Areaof'garden =/{xw ' — k metres —

| =2k +4) (k)
| = (2k? + 4k) m?
Length of levelled area =km
width of levelled area =2m
Area of levelled area =km x 2m
= 0w | .
Unlevelled Area = Total area — Leavelled Area
=2k? + 4k - 2k
= (2k? + 2k) m?
: =2k (k + 1) m?
(d) Solution of Quadratic Equation by Graphs
To solve the quadratic equation graphicil]
find the points where the graph efQuac m&
the x-axis. The x-values of a&-ﬂ are-the solution of
the quadratic equation, If the\¢oetficient of x? in the quadratic equation is positive, then
the graph will be g if: ped and if the coefficient of x? 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 called 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=2x2—x-10.
_ (ii) Solve the quadratic equation 2x* — x— 10 = 0 graphically.
. Sol. (i) Let us sketch the graph of y = 2x2 —x — 10.

: 1
y X I2x

A
K{S\\ESQ OD:: you know! =

crosses e graph of a quadratic
function is called parabola.

s ; ;
: Z(x-—l-] -%-zu—-o.zsf-m.n ;
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Compare it w1th y = a(x — h)? + k. So, the vertex is @@\ﬁfh“sketch the *

graph of quadratlc function we take some more

ﬁ“’aﬁ\\@l\ UA\«J‘? o
WS\~ -9 4

By plotting W vereX, graph is sketched abcve. The graph of the given quadratic
function y = 2x? - ns upwards and it intersects the x-axis at (-2, 0) and (2.5, 0).

(ii) The graph intersects the x-axis at x = 2.5 Remember!

and x = -2. Therefore, roots of the quadratic|For finding the solution of quadratic equation
equation 2x2 — x — 10 = 0 are 2.5 and -2. ax? + bx+¢=0 graphically, first of all we draw the
Hencc, solution set is {2.5, -2}. graph of quadratic functiony = ax? + bx +¢.

_ Solved Exercise 2. g
1.  Write the following -quadratlc equations in standard form:

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

Sol. 3x — 1 = 2x2 Sol. 2x(x + 1) =4(2x + 3)
Ix2+3x-1=0 ‘ 2x2+2x=8x+ 12
22 -3x+1=0 2x2+2x 8x—-12=

: 2x2 — @@
‘ f e

(iii)) 252 — 4x = 4x +7 O“@ 4(3x — 2) = 9x2

Sol. 2x2—4x=4x+7 0“ | Sol. 43x — 2) = 9x2

ol s : 12x — 8 =9x2
i ‘;" Ao Ox2+ 12x-8=0
it  9x2-12x+8=0
- 1 1 6x+6 1
) 2x+—=5-—x#0 - =—,x#0,20
v) lll'x xlmk (vi) 20-x x g
E: 1 6x+6 1
2x+—=5== =—
Sol. X+x5x Sobise - T
Multiplying both sides by x Multiplying both sides by x (20 — x)
: 1 1 ' (6x +6) [1]
$eod B9 NEE et = = x(20-x)| —
x(2x)+x[x] =x(5) x(x] | x(20-x) > x(20-x) .
2 aliga o , x(6x+6) =20-x
2x¢+1 - =5x 1 6x2+6x _20
2x2-5x+1+1 =0 6x2 + 6x + @
o5 SR e
2. Solve the following quadratic eq hod
(i) x2-x-6=0 ﬁ +3x—28 0
Sol :»(2 x-6=0 x2+3x-28 =0
3>L+2x— x2+7x—-4x-28 =0
; x(x ¥ x(x+7)4(x+7 =0
x=-3)xx+2)= 0 x+7)(x-4) =0
X=3=0or x+2=0 x+7=0 or x-4=0
x=3 or x=~2 x=-7 or x=4

Solution set {3, -2} ~ Solution set {-7 4} e




i A o R —

(jii) 6x2+ 13x-5=0

B i

Sol. - 6x2+13x-5 =0

6x*+ 15x-2x-5 =0 % @ @
3x(2x +5)~1(2x + 5) &“@ N

(2x+5) (3x =
2x+5=0 =0

2x=-5 , 3x=1

Multiplying both sndcs by 2 we get
2(x )- 2 —x

_ 2x2 —3x T
2¢
2x2-6x+3x-9 =0

2x(x—-3)+3(x-3) =0
x=-3)2x+3) =0

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

e
=y

-3
Solution set {3,—2-
3x-8 S5x-2

BT

i 3x=8 Ox~2
W Rl i “mzk
By cross multiplication
e W 5x~2)
x(3x — 8) +5(3x — 8) = x(5x — 2) —2(5x — 2)

3x2—8x + 15x — 40 = 5x% - 2x — 10x + 4

# 2,5

@@WEX@ @gﬁl 31): .3

32+ Tx-40=5x2-12x + 4

2 4 =0

Xx—-44 =
2x2-19x+44 =
-11x-8x+44 =

x(2x—11)-4(2x—11) =
2x-11)(x-4) =0
2x—-11=0 or x-4=0
2x=11 or x=4
131

.x=7

11
- Solution set ‘2‘=4
sheg ) |

(vi) =—,x#1,-3

x——l x+3 35

Bole ———%

ok
5

(x—1)(x+3) 35
4 1

—

(x-D(x+3) 35
By cross multiplication
- 35x4 =(x-1)(x+3)
140 =x(x +3) -1 (x +3)
140 =x2+3x—-x-3
140 =x2+2x -3
—x2-2x+140+3 =0
—x2-2x+143 =0
X2+ 2x — 143 ' O
x2+ 13x—11x -

+13 Y
X + 0 or x—ll"O

x==13 or x=1l
Solution set {—13, 11}

3. _Solva-ihe_ following quadratic
equations by completing square
~ method:
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(i) 2x2+5x+2=0

Sol. 2x2+5x+2 =0

Se
Dividing by 2 (the coefl %ﬂ
on both s:des of the equatlo Sol. x2 +x =42

22 We add square of half of the
-_+_x 1) :
2 52 co-efﬁclent of x.i.e., [5) on both sides of
x> +5x+l =0 : the equation.
2 2
x2+—25—x'=-1 | x2+x+[-;—J =42+[%]
We add square of half of the e ]
5 2 X+ =42+'-
coefficient of x.i.e, (—) on both sides of 4
4 | 1Y 168+1
the equation. Ry (;H.E] = .

e (3 () S Aol
b Q@@W“

Taking square root of both the sides.

e T

[Hz):ﬁ_ 1
4) "6 %) “E:i“'z‘
Taking square root of both the sides e 1 13
2 Xt—=—=— o X+—=——
( +5) 9 29 2 &3
X+— =" |—
4) V16 S AR OO S
o g 2. 2 22
BT omss 13-1 -13-1
4 4 =—— o X=
g 2 2
X+—==
4 4 x-———
- Gie .’@@ﬁ
4 4 X—-—7
31k utlon Set—{é i
X=— (m) 12x2+7x =12
4 Sol. 12x2 + 7x = 12
X =_E Dividing by 12 (the coefficient of x?)
4 4 on both sides of the equation.
g DY S
X= 5 or x=.2 —X +—x=—

12 125 -S40




— e e

x’+lx—1
12

We add square of half of

o-efﬁclent of x.i.e,
the equatlon
x? + —X+
12 ( 24 24 J

( 7Y 49
X+=—| =l+—
24 ) 576

[ 7Y  576+49

X+— | =
24) 576

( &3\ _625
x+_
24) 576

Taking square root of both the sides.

) w&’g@% @@Q@

X+

24
o A0 __—7 35,
X"5% 4 Notad W
WI425 Ll —db
TR ey
_ 18 =32
X
3 1l
g ‘x=zo_r X—T
3 4
Solutlon Set is {; ?]

s b Y s
) %<7 53 15Q§§§€§§§
x+3 __'21{—“_1\(\J C_% :

SOl %=1 X%

x+3)}x-3)=2x-1)2x-7)
by cross multiplication *

X2-3x+3x-9=4x2-14x-2x+ 7

x2-9=4x2-16x+ '

x2 @:@@m

@@ 32 +16x — 16 =0

3x2-16x+16 .=0
Dividing by 3 (the co-efficient of x*) on

both sides of the equation.

oD
_— X —_— =
R s e
0G4
X'__x+—=0
3 3
Vi e
—_—_— = —
3 3

We add square of half of the

2
co-efﬁcnent of x.i.e, E) on both sides of

the equatlon

@@@’ " s “;16 @

8)2 i o o
x—- —_—
3.9

X=i+§ or x:—i.'._
" S 3| =3

X=E or x=i |
3 3




e Saln .y &
O) S Ay
1 1
Sol. m-ﬂ
3-x)- (l+x)_£
(1+x)3-x) 35
3-x-1-x ___6_
Jaxeip=gt i ag
2=2x - ‘6
—x24+2x+3 35

35(2 -2x) =6(—x2 +2x + 3)
(By cross multiplication)
70 -70x =—6x2+ 12x + 18

6 | 6
x_ﬂ_3_7 a8 37
£ & oF . 6
3741 o))
Eh ok & "L
s 10 L a
6 sl
x=13 or

6x2-70x - 12x+70-18=0 '

. 6x2-82x+52=0 é\‘“ g
2(3){’—41}("‘26):0 '® %gﬂ HUHO er= ,3 .
(Taking 2 as a common ““m ) 6 5
3x2_41x+2mj\\jp\&[\ﬂo (vi) el #—4—,—7
Dividing by 3'(the coefficient of x?) 3“1 XZ

on both sides of the equation) Sol. 4x—-7:___ g
X + X +
sxio i ap Ix-1 x+7-6
3 3 3 -
2l G 26 4x +7 X+7
‘“?,-X+'3—= x~-1 x+1
S " 4x+7 x+7
X R Gx=D(x+7) =X+ 1)@dx+7)

We add square of half of the

; o RPN e
co-efficient of x.i.e., (?) on both sides of

the equation.

=312 +1681
36

(-4

by cross multiplication
3x2+21x-x-7=4x2+Tx+4x +7

3x2 +20x — 7 = 4x2 +@m
X2 - %

O 3

@ =_14
x2-9x=-14

We add square of hélf of the

2 :
co-efficient of x.i.e., G—J on the both

sides of the equation.




ﬂ—9x+(;r——m+(9T

x—— ——14 o ““m b
x-n_—.—
( _2)2 25

e

Takmg square root of both sides.

PR

e Sol. 2x2—7x—15=0 (given
2 2 (0 ¥ form)
g 5 e RS, S H piven equation with
A ol X e MdaYd fork:
2 2 2 . \ 3
) NN = 2 b= —7 c=-1 5
5 9 5 ! ;
X=—4— " ogrixz= % Substituting the values of a,b,c in the
. il : :
e 4 quadratic formula.
i LS = —pEVD® —dac
Xx=17 or Xx=2 2a
Solution Set = {7, 2} - 7)£(=7) —4(2)(-15)
4. Use quadratic formula to solve the - Ta(o
following equations: - (2)
(i) 2x2-5x+3=0 _ 7+/49+120
Sol. 2x*~5x +3 =0 (given) AT ST
ax*+bx+c=0 (standard form) R T N
comparing the given equation with the 3 Lo
standard form.
a=2,b=-5,c=3 7ﬂ:] a@©m
Substituting the values of a,b,c in
quadratic formula. o 21bm l 3
- bt+b* = dac 4ac %
X 20 —6 =3
NpesiouE o 5 e
4 i 4 &

L o(5)s 7(—5) -420)
2(3)

%
_51
4
5+1 5-1
x:_,__ x:'_.__
4 ; 4
g 4
_ 3 i1
Solution set: {571}

(i) 2x*-7x-15=0




(iii) 2x*+7x =15

Sol. 2x2+7x =15
2x2+7x-15=0
ax*+bx+c=0 fStan

‘Comparing the give
the standard foww
a=2.b=7 -15

(Given)

i

Substituting the values of a,b,c in the |

quadratic formula.

2 b ++/b? —4ac

2a
-7 :ic\/(’/)2 5
2(2)
—’H:Jm

-7 d:Jlﬁ

G mww m@%

Solution set: {“— =3

>
x*+11=7x
x3+11=7x
x2-7x+11=0 (Given)
ax*+bx+c=0 (Standard form)
Comparing the given equation with
the standard form.
a=l,b=-7,c¢c=1l
Substltutmg the values of a,b,c in
quadratlc formula.

—bi\/b2 4ac
WWW et
(7 :I:\/ oy

(iv)
Sol.

(11)

m

7*—%49:—645@ i

o™

| {7:EJ_}
Solution set: T
x+4 x-2 1
) x—4+x—3_63’x¢4’3
s x-2 .1
Sd'x—4+x—3_6§
(x=3)(x +4) +(x=4)(x=2) _19
(x —4)(x=3) 1B
X2 +4x - 3x - 12+x° <« 2x —-4x+8_ 19
x? ——3x—-4x+©5$§’® s
12+8 _19
&@z \guyunm 5
Xe=0%k -4 .
X —7x+12

3 (2x2 -5x — 4) =19 (x? —7x : x 12)
X2—15x—12 =19x* - 133 x + 228

6x=-19x2— 15x +133x-12-228=0

-13x2+118x-240=0

13x2~118x +240 =0 (Given)

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

Comparmg the given equation W|th
the standard form.

a=13,b=-118,c=240

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

J( 118’

(13)
_ 118++/13924-12480
26

_ 1181444

4(13)(240)

(1)

26




Solution set:

_118+38 Sol. x2-3x - 18 = R
26 ﬁ ©©
_118+38 18- 38%&({5 3x-18
26 K\S Eg e
___ﬂ_ ___iq 4 y=X —3x+(2J —[5] -18
26 S
40 y=[x—3] 22518
Solution set: {6 H 2 4
e 2 : y=(x-15)2-225-18
i) AT X x#-1,1 y= (xl— 1.5)2-20.25
x+1 x-1 y=a(x—-h)*+k _
3x-3 _ 2x-1 [Vertex form of quadratic function]
Sol. T ) By compairing vertex is (1.5, —20.25)
-1 Bx-3)=x+1)(2x-1) To sketch the graph of quadratic
C3X2=3x-3x+3=2x2-x +2x - | function, we take some more points.
30— 6K + T =02+ x| Table of values for y = x3~ 3x -18
.3x=—2x=—6x—x+3+1_=0 x |y =x2=3xF18\ (CCVY(x, y)
~7x+4=0(Given) D @ - B/(5)- 18 (5,-8)
ax’+bx+c 0 (Stan Q@S |\~ 5-15-18=-8
Comparing the g:ven 4 |=(@)2-34)-18 (4,-14)
the standard form. - |1=16-12-18=-14 -
a=1,b=-7, -2|=(-2-3(-2)-18 (-2,-8)
Substituting the values of a,b,c in the =4+6-18=-8
quadratic formula. )
“ =173 (1)~18 11 -14)
_ -b*yb*-4ac =1+3-18=-14 .
2a : Fy
2
_ (D) - 4(1)(4) /S A i
b g _ X N / X
2(1) *-_8-64\2 o| 2| 4 A g |
x=7:I:\/49—16_ | (b N /{_s'
2 TR 4-?; )
7+4/3 == Wira (O}
ot BN e N £
o) Q(E\W\E e
7&\[55 Oﬂ%m N D Iy -
(0]

By Plotting the pomt and vertex,
graph is sketched above. The graph of the
given quadratic function y = x2 — 3x — 18
opens upward and it intersects the x-axis at

5. So'llv_e the tollowing quadratic
~ equations graphically:
(i) x2-3x-18=0

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




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

equation x* —3x —18 = 0-are -3 an
e

Hence, Solution set is {3,
(i) x*-5x-14
Sol. x?—5x —14 = WW
Let

2
x—z) -6.25-14
2

iz

By ploting the points X, grapn
lS s tch @Mhe given
yJ-x’—Sx—l4=0

pwards and it intersects the x-axis
at (-2,0) and (7,0).

- The graph intersects the X - axisatx =7
and x = =2. Therefore, roots of the quadratic
equation x? - 5x —14 =0 are 7 and 2.

Hence, solution set is {—2, 7}
(iii) 2x*+13x+6=0
Sol. 2x2+ 13x+6 =0

Let y=2x>+13x+6 . -
y=2[ 2+1—-?1x+6]
2 2

= 2 x +-—x+3

= (x=2.57-20.25
y=(x—-h?+Kk . w@@ 13 )
[the vertex form of quadratic functi X @ -— + 3
By compairing the vertex is (w KX‘“
To sketch the graph o
function we take W T 2‘:( E) __1}2 3
Table of values ction y=x-5x —14 ¥ 4 16
2 Y e st (X, ¥) y=2[(x+ 3257~ 10.57+3]
6. ly=u6)’~5(6)=14 (6,-8) y=2[(x +3.25)2~17.57]
T=36-30-14-38 y=2 [(x +3.25)2—15.14]
4 y—(4)’—5(4)—l4 (4,—18) y"——a'(x—h)’+k
~ I _220 5 bkl [the vertex form of quadratic function]
el L o Sk 5(_1) 14 ¥ 1L =5) By compairing the vertex is
- :‘2““5‘“‘4"8 (£3.25,-15.14)
Wl :g _05 (?31 “_'14 4 W, 315 To sketch the ‘graph of quadratic
e, e bl nde function we take some more points.
Ty Table of the values for function y =
% sl _ 2+ 13x 460 U((:’O
l— oY P SR R L S S (57
6| 4| -2\ of 2 ¢\ {\Q y=2(-1)+ 13 (-1) +6 [(-1,-5)
G- %L il BT =2-13+6=-5
by ama 4 |y=2(4p+13(4)+6 [(4,-14)
1 i =32-52+6=-14 |
" : 5 |y=2(=57+13(=5) +6 |(-5,-9)
Y =50-65+6=-9




y=2(0)*+13(0) +'6 (0 6)
=2(0)+0+6

=0+0+6=6

_,-qr‘\

C:
=
T

5\

By plotting the points and vertex,
graph is sketched above. The graph of the
given quadratic function 2x2? + 13x + 6
opens upwards and it inters %@
at (—6,0) and (-0.5,0). "*Q“m

The graph iw —axisatx =
—6 and x = —0.5"Therefore, roots of the
quadratic equation are -6 and —0.5.

Hence, the solution set is {-6, -0.5}.
(iv) 4x*+12x -27=0
Sol: 4x2+ 12x - 27=0
Let y=4x*+ 12x - 27

y=4 x2+-l-2—x—£]

CaRR AP Ly
y=4 x2+3x~—-2-z]

5 4

3 ; : :
y=4|x +3x+[%) A ;;_7

4

e W |
@x@%@%@
4(x+1. 5)2

S

y=a(x-hy-
[the vertex form of thc -quadratic function]
By compairing the vertex is (—1.5, —36)
The sketch the graph of quadratic function
we take some more points.
Table of the values for function
y =4x*+ 12x -27

X |y=4x2+12x-27 (X,y)
1 | =40y +1201)-27 (1,-11)
=4+12-27=-11
2 =4(2)=+12(2)~27' 2, 13)
=16+24-27 = Gh :
W G411
% 71}
\ K ~4@$L+ncdya7 (=5, +13)
=100-60-27=13 :
(S 13)* g__f,
x!’
‘—_20'—15-10 -5 n/ 5 10 15 ..0,&L
(-44-11) 5 (1L-11)

By plotting the points and vertex,
graph is sketched abo
oFapt

Th : p
: 42 12x —27 opens upwards
N intersects the x-axis at (—4.5,0) and

(1.5, 0).

The graph intersects the x-axis at x =
—4.5 and x = 1.5. Therefore, roots of the
quadratic equation 4x* + 12x —27 = 0 are
—4.5and 1.5.

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




Example 6: Find the points of intersecti : 1 4 ' coordinate axes
graphically. . ® e

Solution: y = 2x + 4 is an equati : Remember!
{ B 3 ] To draw a straight line, it is essential to
we draw graph of y =\I\J MiE have at least two dlstmct points.
Table of values
X 1 4
y 6 —4

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

x> @@@ﬁ@‘?@
R D
Point of intersectio 19 18 (-2,0) and the point of intersection on y-axis is (0,4).

Finding Point of Intersection 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 JUiTSg 0 2
y—pein 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.

2),cOM

egraph0f3x+y—12

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




o AT oSS

Flndlng Points of Intersection of a Linear Function

S

Example 8: [fy =2 + 3x and y = 2x
graphically. KO
Solution: We draw graphs €quations.
eofvalues fory=2+3x
Y : =
y e - 4
Points ©,2) (=2, ~4)
Now, y=2x2+7x-4 ' _
( S
\ ) Wi <
[~ 2 2 2
y=2 [X+ZJ —£—2 =2 [x+-7-] 3 :2(x+j—] —Z(EJ
A G-¢ 10 “ 4 16

y=2(x+1.752-10.13

So, the vertex is (-1.75, -10.13)
| Taglpofv;wm
| X\ § M\, AL

e

F@@Maphically

points of intersection

- E@NW Yl T
We plot poi both equatlons and draw their graph.
<r ['Q 3‘ y "‘
W\ 29 32+3%
W\ T OO E
. A\ Lo,
x > (-4, 0) 7 g Ed
ik iR EEEBEY AIIEREENEREEY
._\ - AN __'4 (G 4
C 4\ %/\
("3s‘7)XV tex! /o S A
v A ad] dAONLP
e ‘_e)h‘o\._ﬁ §
: ﬁI\

Bt
axes graphically.

Find the points of intersection of the followmg linear equations with coordinate




i) x+y=8

Sol. x +y=8isan cquatlon of a line.
y=8-x
Now we draw the graph of
Table of values fory = 8 — x|\

gl

X y = 8 A NNey)
5 [y=808=3[(5,3)
1 ly=8(ED=919)

~ We plot points (5, 3) and (-1, 9) and
join these points.
Xy

10
9)

=

1}
-
(-]

v’ , of\d
Point of intersection on x-axis.is.(8,
point of intersection%@m& ).
(ii) x-y=1
Sol. x—y=1isan equatlon of line.
or y=x-1

- Now we draw the graph of y = x—1.

‘Table of values fory=x - 1

X y=Fx-—1 (X,y)
2 |y=2-1=1| @2,1)
-1 ly=-1-1=-2|(1,-2)

We plot points (2, 1) and (-1, -2) and
join these points.

Pomt of inter \}s (1, 0)
ti €$§ @Fﬁg; Oon on y-axis is
2y =1
Sol. x — 2y = 1 is an equation of line.
=2y =-X + ]
2y =x -1
k1
i |
Now we draw the graph of x — 2y = 1.

X<

Table of the values fory =

2
¥ x—1 (x,y)
L JHNE
e
: ?’Aﬁ@‘ﬁ@
S )

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

s
o
3
. ah_7
1
(1,0) 4 :
X' 15 = - 4 § x
L)) /'/ 04 B -2
B
[ v

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

(iv) x-2y+2 0 @ q@a@@“m

@

Now we draw the graph of x-2y +2 =0,
. 3o o

*x+2
x+2

Table of the values for y =

Ay
1 ( }L
\’r‘ Lo
x 8 g px 7 m
T =1 0| Ci :!S :
0F1)
a2y 1
=7
v

2




.

e

x+2 (X’Y)
X ik 2
349 (%ﬁ QQ
i =0y
L5407 N ﬁ
| 1NN Y (=1, 0.5)
-1 }y= 5 =0.5

~ We plot points (3, 2.5) and (-1, 0.5)
and join these points.

A
X

(3,"1!-

-
-

—1s‘l-5)

(0,1

[ T
'31

2l

vl |
Point of intersection on. x—axi
and the point of intcmctionm
0,1). M@
(v) 5x-5y=1 i
Sol. 5x — 5y = 1 is an equation of lmc
sy =-5x*|
Sy=5x-1
Sx—1
5

y:

Now we draw the graph of 5x — Sy = 1.
" 5% —1
5
(%Y

Table of the values fory =
X Sx-1

(0.4, 0.2)

i

A

0.4

(-0.2,-0.4)

We plot

T

&%@ R\ Mf
04
! 02 402
E—-{l.b " 2 X
0.Z,-0:3
+

The point of intersection on x—axis is
(0.2,0) and the point of .intersection on

y—axis is (0,-0.2) -
2 éﬁl\re the fe O@@iﬂi linear
@ 3x-y=4
Sol. x+y=8 (i)
3x-y=4 (ii)
We draw the graph of these two
equations.
From (i)
x+y=8
y=8-x
Table of values for x + y =8
X y=8-x (x,y)
3 y=8-5=3 (3.'3)
5l yReg T e 4y (-3 1) |
From (ii)) « 3x-—
B
%@@3 :
&% f thc values for 3x -y =4
y=3x-4 X ¥).
5 y=3(5)-4=11] (5, 11)
-1 [y=3c1)-4=-7L-7

Now we plot points for both of these

equations.




AB is the graph of x +y =8

CD isthe graph of 3x —y=4

Hence, the point of intersection is
M@3,5

(i) x-y=1
x+2y=7
Sol. x-y=1___ (i)
Xx+2y= g S by e R )
We draw the gra graph of@
equations.
From (i)
_.y_
—y——x+l
y=x-1
Table of values for x — y=1
X & X %,y
7 y=7-1=6 (7,6)
5 |y=-5-1=-6| (-5,-6)
From (ii) Xx+2y=17
2y=7-Xx
Vi
s
Table of the values for x + 2y = 7
; ¥ 7_-x (X, Y)
W ARl B 9&\\”@
7-5 GO
5 Y=WJ%J\\{]\JJ
7-(-5 (-5, 6)

of these
u

Now we plot _poi tsm@
mv“\&ﬂ%ﬁo\-’
O i

10

o

(5.1

*
X
*

B

w#vk

=10

Y
»*

AR is the graph of x —y = 1
CD is the graph of x + 2y = 7
Hence, the point of intersection is M (3,2).

(iii) x - 2y = @©m

i AR
e draw the graph of these two equations.
From (i)
x-2y=1
Qy=-x+1
2y=x-1
x=1

! 2
Table of values for x -2y =1

(x,5)

x—1

G,2)

e3)

2x +y=2
y=2-2x
Table of the values for -2x +y =2
x |ly=2-2x (x,y)
5 =228 =-8105.-8)

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




, Now plot points for both of these
equations.

x5,
- AN Q
B AN L i
(—ﬂ.lli‘*\ Lt R\\E‘ﬂ%w g 9 :
\\\ ?Sﬁ -
, M(1,0) _4— , x
D T B - G T B B
V. 3) e
" \h(\sf‘s)
=T \\ | _
3 \‘P

AR is the graph of x — 2y = 1

CD is the graph of 2x +y =2
Hence, the point of intersection is M (1, 0).
(iv) y=2x+2

Now we plot f these
equations. V\@Qj ¢ @
AT 1a | A
S t 7
N\ | A
X Y\l{ﬁ;ﬁ X
i 4 NGB
10 5 : / o \‘ 10
(-5,-3/ \\"""-”
P4 '”[y’ %

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

3x+2y =4
Sol.y=2x+2 (1) Q !
3x +2y " R (i) m@ quations.
We draw the mphwg From (i)
From (i) 3y=2x+8
y=2x+2 _ ' 2x+38
Table of the values for y = 2x + 2 _ - 3 .
x y=(2x+2) () Table of the values for 3y = 2x + 8
5 1y=25)+2=12 | (5 12) i 2x+8 x5
-5 |ly=2(-5)+2=-8| (-5,-8) e
From (ii) 3x+2y=4
f g 5 e 2(5)+8 = (5, 6)
-3x+4 3
e -10] (—10)+8 (-10,-4)
. o =3x+4 A
Table of the values for ¥ = > om (“ W @U U v
—3x+4 (xy) @%X -
X Y= 2' %Y\W®Q&Q he Vflijis fpr X + );x ;)
-3(6 &7 ;
6 il J 5 =1-5=-4_[(5.4)
-5 "“1-—( 5)=6 |(-5, 6)
Ay (-4)+4 (4. 8) ‘Now we plot points for both of these
_ e, equations.




e ——————
| [ B Now we l@@\@é& equatlons
i P~ 1 /-A" Hant \[
= : MCIREST T,
‘ 5.6 ~JM-12 \\ ~7\\ 3;\/~ . -
X = ng\ T peoRE| (10[48)
-0 L—T1" 0 rﬁ_g 43!; r 3 :
WJ'A 10,14 GNIR ‘2 ‘:q \ @J‘f)/ / |
= B B H’«—W\l\ V (824)
y " %
AR is the graph of 3y = 2x + 8 = S L) N
- CD isthe graph of x +y = | TT 1%/l | z ]

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

Points of intersection are: (4,0) and (10, 48).
(i) y+x=2

y=2x2+x-10
graphically. Sol.y +x=2 (i)
@) Y=3;‘—22+8 y=2x2+x-10 (ii)
y=x*-6x
Sol y=gx - 32 We draw th ap@@m of these
y=x2-6x+8
We draw the graph of b of bo oft
two equations. y + X=2
From (i) . y=2-x
- Table of'the values for y = 2—
Tablcofthm 8x — 32 a_°° it S5
X |ly=8x-32 (x,y) X J¥y=e—x x.)
8 |y=8(8)-32=32" (8, 32) 10 ly=2-10=-8 (10,-8)
5 |ly=8(5)-32=8 (5,8 0 ly=2:0=2 (0, 2)
Now . Yy=x>-6x+8 =2 +x — 10
=X26x +(3)2— (3) + 8 o ALV
= (x-3)2-9+8 =z(x2+i_s]
=(x-3)-1 - 2

- So the vertex is (3, -1)
Table of the values for y = x? — 6x +'8

X jy=x*+ox+8 (%, y)

8 |y=(8-6(8)+8 (8, 24)
=64-48+8=24 \

-4 |y=47-6(4)+8 W\x
=16+24+8=4&r \

-2 |y=(=2) 87 (=2, 249) |
=4+12¥8=24

6 |y=(6)>-6(6)+8 (6, 8)
=36-36+8=8

ReROROE
i

|

4)'

1‘2(

160

-79)
16 )




=2

16 W
Lo i Wﬁ’
=2(x +0.25)2+9.9
So, the Vertex is (—0.25, 9.9) >
Table of the values for y'=2x?+ x -10
X ly=2x*+x-10 (%, ¥) 10,-8)
3 vy=23)*+3-10 (3, 11) Ny
=18+3-10=11
1 fy=20pr+1-10 | @,-D h'
=9+1-10=-7 Points of intersection are:
2 ly=2(-2-2-10 | (2,4 (2,0)and (-3, 5)
=8 -12 %54} Ain - @@om
3 y=2(=32-3-10 | (-3,5) @@@W
=18-13=5

The roots of tl‘lIS equation are:

a quadralic equationisax?*+bx+c=0,a#0anda,b,c € R.

—b+/b = 4ac —b—\sz 4ac
2a
Let these roots be a, B
ks -b++/b* —4ac p= -b-+/b? —4ac
LR : 2a

Now S = Sum of the roots

—b~l-\/b2 4ac ~—b—\/bz 4ac

(I+

—b+db —4ac —b-+b’ —ﬁg{:

i

g = Sumof thero-ots——

W%\ @Om

@\3@@

oefﬁcxent of x

P = Product of the roots

Coefficient of x>




=aB[—b+\/b —dac -—b Vb’ - 4@ W@ @O@

; @@C\

= 4ac
i 4&12
_bP-b*+dac dac _c
S e 77 W SERWRL e
P = Productof the roots = — = - Cﬁnst?m term :
a Coefficient of x

Imporlant Note!

(i) The standard form of a quadratic equation is ax* + bx + ¢ = 0 where a # 0 and a, b ceR

c
(ii)) Sum of the roots = Tos Product of the roots = v

(iii) When the coefficient of x? in a quadratlc equatlon is unity ). @@@

a

Example 9: Fin
without solving.
Sol. Standard form of the quadratlc equation is ax? + bx + ¢ = 0, where a # 0 and a,
b, ¢ € R. The given equation is 3x2 + 5x — 12 =0.

Here a=3,b=35,c=-12

he'sum and the product of the roots of the equation 3x*+5x-12=0

e S
S = Sum of the roots = ——=—=—
a 3
¢ -12
p= Product of the roots ";=“3— =

Example 10: Find the sum and the product of the roots of the quadratic equation

x2+6x+8=0 ©m
Sol. Coefficient of x? is unity O Y‘a @
Sum of the roots = —55 sign changed]

Product of the roots term]

Form a QW hen Roots are Given .
The standard form of aquadratic equation isax®+bx +¢=0, wherea# 0 and a, b, c € R.

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




Dividing this e
AT S
B8
Writing this equation in terms of o, |
—-(a+B)x+af=0 _ [using (i) and (ii)]

or x*— (Sum of the roots) x + Product of the roots = 0

or X'=Sx +P=0 o | ' 2 3
Example 11: Form the equation whose roots are — and —.
'Sol.  Method-I e

Here

- . 12x2 - 17x + 6 = 0 is the required equation.
Method-I]

23
Roots of the requnred equation ar 3%
203
S=Sumoftheroots =—+—
- 3 4 @O@
520 R AR
O A2
i = =il el Sy . e
P = Prod 5 383 | (ii)

Required equation is
' -Sx+P=0
Putting values of S and P in above equation




X

Example 12 Ifa,Parer ﬁ@mmn x*—7x + 10 = 0, then form an equation

whose roots are
Sol. oots of x*—-Tx + 10 0, therefore

a+B=—T7=7 @i), aB=—lg=10 (ii)
S = Sum of roots of the required equation 2ac + 1 + 23 + 1
=2(a+B)+2
=2(7)+2=16
- P = Product of roots of the required equation = (2o. + 1) 2B + 1)
=40oB+2(a+p)+1
=4(10)+2(7)+1=55
The required equation will be :
-Sx+P=0
—16x+55=0 m
Example 13: Fmd the condition that x + ¢ = 0 may be equal in
magmtude but opposrte '

L ax’+bx+c=
Let a, 0 thls equatlon

S —._Sum of the roots = o + (—a) = -;
b
0=_; wherea# 0

b =0 is the re.quired condition.

Challenge

If one root of the quadratic equation is twice the other and their product is 8,

find the equation and both roots.
Sol: Let the roots c, 3

Condition I '
- B =20, | @@m

Condition 11

| —-—-x+—=0 mﬁ@ @QESE




Taking Siuare root of both sides, we get a @©§N\) :
_ . _ =
e T s
=2 200 QOIS
If o =2 then B = 2(2) = Q“m " o = -2 then B = 2(=2) = 4
So, roots are Wﬂ@ o or roots = -2 are —4

S =Sum of thehhoots =2 +4=6 S = Sum of the roots = -2 + (—4) = —6
P = Product of the roots = (2) (4) = 8 P = Product of the roots = -2 (—4) =+ 8
Required equation : Required equation is

x2-Sx+P=0 X*-Sx+P=0

x?—6x +8=0 | ’ X2~ (-6)x +8=0

X*+6x+8=0

Solved Exercise 2.3

1. Form a quadratic equation whose roots are given below:
¥ 49 _ i
Sol. Roots of the required equation are —4, 9

| o
S = Sum of the roots =—4 +9=35 o if @W@O@
P = Product of the roots = (-4) (9 =\ij& QO @
Required equation &m ;
x?2-Sx o
Putting vwmgjm P in above equation

X*—5x +(=36) = 0 (from (i) and (ii))
x2-5x-36=0

(ii) 5,-7
Sol. Roots of the required equation are 5, -7 _
S = Sum of the roots = 5 - -7)==2 (i) .
P = Product of the roots = (5) (-7) =-35 ii)

Required equation is
xX*-Sx+P=0

Putting values of S and P in the above equation
x*—(-2) x + (-35) =0 (from (i) and (ii))

| o
ix’+2x—35=0 “mm@@@w‘]@o@(@

-7
fily— @)
(iii) 5 “
O -7 -6
Sol. Roots of the r quation are ad 2

S =Sum of the roots =—+ (_J




P = Product of the roots

Requlred
Putting values of S and P in the above equation

- =13 ' 42
x? —[T x]*‘;g =0 (from (i), and (ii))

Multiplyiﬁg throughout by 25, we get

25(x )+25(153]x+25[ 5] 25(0)

25x2+65x+42=0
-3 7 '
(iv) —2",'2‘ @O@©m |

Sol. Roots of the required eﬁﬁ % @@W

S=Sumo YOOts =_7+5' -

L
g ot (1)
_ : 3\(7) -21 :
~ P =Product oftheroots==("2—][5]=—4" . (1)

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

=21
x2=-2x + (TJ = () (from (i) and (ii))

e

-4

Wh 2_8x—21=0
&) 3+5,3-5 -

Sol. Roots of the required equation are 3+ JS_ 3-4/5

- 2x -
Multiplying throughout by 4 we

—|=400)




§ = Sum of the roots (3 +\/_ @ @O@m

| =3+5+ 3
P = Product of the roots = %\%}@

= 9 Swag ol )
~ Required equationis x2-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++/3,-2 -3
~ S=Sumoftheroots = (—2"‘\/5')"*(-—2—_\5)
=-2+32-3 .
T (i)
P = Product of the roots = ( 2+ \/_](—2 ‘/_)
@)

AR
Required equation i |
Putting values in the above equatlon

x*=(—4) x + 1 = 0 (from (i) and (ii))
X2+4x+1=0

2. Find the quadratic equation with roots exceeding by 2 than those of roots of

X2+ 9x+20=0.

Sol. x? + 9x + 20 = 0 (given)
a=1,b=9,c=20
Let roots of the given equation a, B.
S a+B——E——_2-——9 (i)

a 1 ARG

S’ = Sum of new roots = (a3

' M }% +4 (iii)
P" = Product of mew roots = (o + 2) (B + 2)

=apt+2a+2p+4
=af+2 (e +B)+4 - i)

o * . | | m
New r_ootsaa +2,B+2 S %} @@@w@ o@©




EERER——

Required equation -Sx+P= O ? A @@TE\N

Putting the values of S and P in th ab
X2 - a+ I3) i 4 0 LR

Putting thw d from (i) and (ii) in equation (v), we get
x2-(-9+ +2(-9)+4=0

~(-5)x+20-18+4=0
x2+5x+6=0
3. Find the equation whose roots are double the roots of 2-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 3

s=a+p=2=22). T
a 1
& e e 0
P=af S q (ii) do@(@m
New roots 2a., 23 @
S' = Sum of new roots %@ (iii)
P* = Product of n ' )=4a (iv)
Required x2—Sx+P=0 -
" Putting the values of S and P from (iii) and (iv)
x2-2(@+B)x+4aB=0 v)

Putting the values of o+ and o from (i) and (ii) in equation (v), we get

x*-2(p)x+4(q)=0
x2-2px+4q=0

4. Ith a, B are the roots of the equation x2 + 2x + 4 = 0, then find the equation
whose roots are:

g} B- 1 1
() E’E (i) %sg (iii) ZG—Eszﬁ-E
) @ p @ 20-1,28-1 2) cON
Sol. x2+2x+4=0 (Given) &@@W o
 a=1,b=2,c=4 M
¢ o and B.

Let the roots of the giv %
N a+B¥\j\@—i—-———2 @)

P=aB=’;=.T=4 . (ii)




1 1
(i) _E | A
RS 3
Given roots are. 7 m N
a B ““
ANt
S = Sum of the given roots "E"‘E
a
_o+B
af
B

Putting the values of a + B and o
from (i) and (ii)

-2 -1
(A)

_——m ——

-3

Required equatton is
x2-Sx+P=0 :
Putting the values of S and P fljom (A)

and (B)

4

® +-1—x+l=_0
D4

g

Product of the given roots

ing the val i

1
4

x+l=0
4

@%@W

af

Putting the values of o + B and of3
from (i) and (i)
_[2'-2(9)

(A)

; ttmg the values of S and P from (A)

and (B)
x-(-Dx+1=0

¥hx+l=0
o l2 1
(iii) ““E’ﬂ‘a

1 1
Given roots are 20— “B' 2P - E

S = Sum of the given roots

=(1

|
ﬂ}+[-2ﬂ “};J
=2a - +2ﬁ—

Gl e
2(a+B)

4x?+2x +1=
a8 :
) By W \E+EJ |
Given root are E a =2(q+ﬁ)—(P:—;'5] _
%




TEEER———

)
a+
-2(a+p)-{ 2
Putting the values of o + 3 and
and (i) o .
=z(_.z)_-(-z
=_.4+l b
2
s B o e
22 — @

__2_“__29_ +_1_ | The requir W '
¢ P ap Q}&@% and P from A and B
Q x2—-(4)x+16=0
=4€IB-—2—2+EI- %&m i Xz+(4X')|"16 0
- - ° V) 20-1,2p-1
=4af—4+— | Given roots are 2a —1, 2B -1
af _ S = Sum of the given roots
Putting the values of a8 from (ii) =(2a-1)+(2B-1)
1 ' =20.-1+2p-1
=4(4)_4+E =2q+2B~1-1
i =2 (a+B)-2
=16-4+— Putting the value of o + B from (i)
4 =2(-2)=2 |
wiael =4-2=-6 (A)
. & P = Product of the given roots
ARt =QRa-1)(2B- l)
4 =4 off =
49 & )’+ 1
8 W e values of o + 3 and a3
The required equatlon is %2 %%@ m_f?‘ a:d (|21) 2+ 1
Putting the valucs from A and B = 16( _3 4 +(l =)21 (B)
x? —(—Z}x +f2 <P Required equation is x* — Sx + P=0
o + Putting the values of S ‘and P from (A)

(1), o8} GO0 - -
&%@ dx+49=0

(iv) @ Lop
Given roots are o and [3*
S = Sum of the given roots
=+ B2 =(a + By~ 20P
Putting the values of a + 3 and af
from (i) and (ii)
=2y —24)
=4-8=-4
P = Product of the given roots = o B?
= (ap)’
Putting the value of o from (ii)
=(4)2=1

(A)

and (B)




s
L

'_ LSRR ST S, et __{ e ol ot O b A et S PRP——
—(6)x+21= Sol. 2x* + 3x a @@\K\E\l
Xz +6x+21=0 53 % @ . e}

5. Find the condition thatC; \\ ' & Q Y S (i)

+ bx + ¢ = 0 shoul “ S Fe e e

of each oth " p=2=2 (ii)
Sols ax*+bx+c=90 a 2

According to the given condition
S=2P

S = Sum of the roots = _—; (i)

' c
P = Product of the roots = ; (i)

1
If roots are a and = then product

Pmax_=1
a

szt fesukain)
& i
: from (ii)

Putting P=1 from (iii) O“ W
it

a Moﬂ

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) ;
BY-2k+4)3+(k+1)=0
- 9-6k-12+7k+1=0 |

f""\

—-6k+7k+9-12+1=0 Q&
e Ale, m
i o
Q
7. Find the v in the equation

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

Putting the values of S and P from (i)

and (ii) -
_é. — 2[2]
2 2

2

e,
@W are the roots of
x2+ax+b=0 and a2, p2 are the
roots of x2+Ax+B=0, prove that
A=2b-a%B=bh2

Sol. From x*+ax+b=0
Roots are o and 3

I S

a
For x*+ Ax+B=0
roots are o, [3;2

o P E——

O
x@@\f/@‘a@

2 e ﬁ!
(o + B)? —2(1[3 =-A
Putting the values of o + B and af8
from (i) and (ii)
(-a)*-2(b) =-A

of its roots.

a* ~2b=~A




A =2b - a? (Proved) - )
2 e
o’p? = O
a
2 Q{S) g G (ii)
uZBZ i E i} \X
1 INNES =
o3 =B o= '['3‘ (condition)
(0f)*=B i If one root is reciprocal of other then
Putting value of a3 from (ii) their product will be :
2=
b*=B af=q from (i)
B=b* (Proved) 1
8. If a, B are the roots of X2 + px + q E(B)=q
| = (, then find the condition that l=q
Sol. x*+px+q=0  (given equation) So, the required equationisq=1 -
SO0 L BRSO B8 Ok Discriminant of a Quadratic
a+[3=——-=f_13=_ ' | Equation
; & 44 équ
B Qo QAQ s
T, (N ®
= Wl 1 ““m P Lot e roots be o and B.
Ifa=, thcw o} —b+./b*—4ac ~b —./b*—4dac
at+a=2a p Now,a=_—rand B= 2a
A A ' Discriminant
2 The expression b? — 4ac, under the
4 p) radical sign in quadratic formula is called
ndia Ty the Discriminant (Disc.) of the equation,
; ax? + bx + ¢ = 0. It determines the nature of
al= £ (i) character of the roots of the equation.
4 Nature of the Roots of a Quadratic
ac = a’=q [ Equation
a’=q (i1) Before proceeding to discuss the nature or
Equation the values of a? , we get character of thc roots@quadranc
i s ffpoitafitthat -the students
T q iish among the terms
5 Y real and imaginary
TR
So the rﬂulW% Now, \ﬁg or 5, 4 "2' 'g are rational and
a —'-— _ AR
(Ii) real. ﬁ ; J5 : \/5 are irrational and real.
Sol. x? + px +q=0 (Gwcn) . |
Roots of equation are o, V=3,V=7,\/=4 are imaginary or unreal.




As we know that the two roots of
ax*+bx+c=0, wherea#0andab,c € R L

—b-o-,/bz 4ac

are o=
2a

| L
Then we have :
(i) Ifb?-4ac >Merfect 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.

(iii) If b2 - 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 solvnﬁf

the equation.

Example:14 &
Examine the of the
following quadratic equatlons
(i) 3x*-8x-2=0

(ii) 4x*+4x+1=0
(iii) 2x*+3x+4=0
(ivyx?+4x+3=0
3x2-8x-2=0
(i) Here,a=3,b=-8,c=-2
Disc =b?-4ac
=(-8)’-4(3)(-2)

- =64+24=88>0
As the discriminant is positive and not
a perfect square. Therefore, the roots

i)

are irrational and unequal.
=16-16= 0

4x*+4x+1=0
Here,a=4,b=4,¢c=

As the discriminant is zero. Therefore,
the roots are real and equal.

(i)
Sol.

(ii)
Sol.
Disc. =b?*-4ac

3 s

WS
QW@ -

(lll) 2x2 +3x+
gﬁ%}.&@m
3,¢cs
“'”’ Disc = b? — 4ac
=3)-4(2)4)
=9-32
=-23<0
Which is negative. Therefore, the
roots are imaginary.
(iv) x3*+4x+3=0
Sol. Given that x*+4x+3 =0
Here,a=1,b=4,¢c=3

Dise. = b* - 4ac
=4 - 4(1) ()
=16-12
—4 22> 0
4 mltwc and

4 ereforc, the roots are

e
ote: If the roots of ax*> + bx + ¢ = 0 are

rational, b? —
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—-1,c=k -1
Disc = b?—4ac = 0 (roots are equal)
2k-1*-4k+1)(k-1)=0
(4k*—-4k +1) —4(k*-1)=0

4k* -4k +1-4k*+4=0
—-4k+5=0

4ac must be a perfect

Solved Exercise 2.4

Examine the nature of roots of the
following quadratic equations:
(i) x*-9x-2=0

1.

Sol. 3x*=9x=2=0



Hem,a#B,b=—9,c=—2

~Disc. =b*- j
ek —(—9)= 4(3)(~% i&@
=105 >
As the discrimi osmve and not a

=81+24
perfect square. So the roots are irrational
and unequal. :
(i) x*+6x+9=0
Sol. X2+ 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=0
Sol. 2x2+4x+5=0
Here, a=2, b 4,¢=35
Disc. =b%—
=¢
=16-40
=-24<0
As the discriminant is negative. So,
the root are imaginary.

Rm%

) (5)

(iv). 7x*-6x-1=0
Sol. 7x*-6x-1=0 -
Here,a=7,b=-6,c=—
Disc =Db?-4ac
=6+ 4T7)(=1)
=36+28
=64 = 8

As the discriminant is positivc and

perfect square. So, the roots are rationa
and unequal. m
v) 5x2-2x+10=0

Sol. Here,a=5,b =
' Disc.=b
gl e 4(5)(10)
- =4-200 :

Tro ke %@Whmvc So,
ﬁ% ;ﬁg $ =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 unequél‘.’
Sol. 3x2+x+9t =0
Hcre,a 3 b=1l,¢c=9t

Dlsc @@?@Qots are real

4(3) “t)>0
1 - 108t >0
-108t>-1
| 108 t < 1 (Multiplying both
sides by —1 ; also change > into <.)

l
t< g (Dlwdmg both sndcs by 108)

3.3 the quadratlc equatlon 16x* + Tpx

+ 49 = 0 has equal roots, then find

the values of p.

Sol. 16x2+ 7px +49=0
Here,a=16,b="7p,c =49

Disc = b?— 4ac = 0 (roots are equal)

o

=-196<0

136

_ 3136

T
p*= 64
P=+8




4. If the quadratic equation 4u’* + 8u +
q = 0 has unequal and real roots,
find the possible values for q.
Sol. 4u*’+8u+q=0

Here,a=4,b=8,c=q

Disc = b* - W

and real)
(8)*-4(4) (@) >0
64—-16q>0
- 16q > —64 .
16q < 64 (Multiplying both

sides by —1; also change > into <.)

uncqual

64
T (Dividing both sides by 16)

q<4 i)
5. Find the value of m, if the quadratic
equation mx* - 8x + 1 =0 has real
and equal roots.

Sol. mx?-8x+1=0
~ Here,a=m,b=-8,¢c= %@
Disc = b? - 4ac- real
- and equal)
(-8)*- 4(m) (=0
64—4m =0
~4m=-64
4m = 64
g
o
m= 16

Sulutmn of Quadratic
Inequalities in One Unknown
In Mathematics an inequality

[ 2.5

Inequality
is a relation which makes a un-equal
comparison between two numbers or ot
mathematical expressions?

learned how to use the i
- < (less than), > (W < (less than
- or equal to) and (greater than or equal to).

Here we learn how to solve quadratic

wf?&'

i

inequalities in one unknown.

Therc are foll‘ E@f@ s to solve

(iii) Test poili'ts in each interval.
(iv) Conclusion.
Example 16: Solve the mequahty 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.~
-5x+6=0
-3x-2x+6=0
x(x-3)-2(x-3)=0

3} rize]
Now g é c;(:@0
7 ons-are x =2 and x = 3.
B ere, critical points (2,0) and (3,0).

Step II: Determme intervals
The critical points divide the number
line into three intervals.
¢ Interval 1: x <2.
Interval 2: 2<x<3
Interval 3: x> 3

x<2 : x>3
: ': L] L T; L] : :
—0 —2 -1 0 1 2 3 4 ®

Step llI: Test points in each interval.
Choose a test point in each interval
and substitute it into the inequality.

Forx=1: (1-— —-3) 9%‘
sfies the

- So, tbiw
&S 5-2) (2.5-3) =—-0.25 <.

So this interval does not satisfy the
1ncqual|ty
Forx=4(4-2)(4-3)=2>0.
So, this interval satisfies the
inequality. :

L]




Step IV: Conclusion:

W@ﬁ
. The solution of this inequality x* - 5 @0@®@W@‘3@
. isxe(0,2)u@B,©) 0O m -
Example:17 Solve the in a@m <0.
Solution: 2x* - SW@&N e
Step I: Solve the'corresponding or associated equation.
2x2-5x+2=0
Factorizing the quadratic equation
2x2—-4x-x+2=0
2x(x=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
interval (a,b) when equation has
So, the solutions are x = = and x =2 <or> sign. We use closed
2 interval [a, b] when equation
has < or2 sign— )\

Step II: Determine Interv

I-iere, critical points are (%,Ol ﬁ%&i% @@@W@O oo

At ) Pioa~=—
Interva B

1
o Interval 2: 5< x<2

e Interval3:x>2

«— : Sy .I : +—>
idplzy S SfP00g o q TS AU D
Step III: Test points in each Intervals.

e  Forx=0:(2(0)-1)(0-2)=(-1)(-2)=2>0, @\3@
So, this interval does not sati ' @@@W@“@’

sfy the-in
e Forx=1:(M)-1)(- e%
- So, this interval satisfies
e Forx=3:(2(3 -1)(1)=5>0,

So, this int s not satisfy the inequality.
Step IV Conclusion:

The solution of the inequality is: xe [-2-' 2:\ ;




1. Solve the following in equalities:
(i) x*+3x-4>0 ‘E&m

Sol. x*+ 3x-4> o
The correspo equation is
X2+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

Xx=—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 = x€ (-0, 4)

Interval 2: 4 <x<1 = xe (4, 1)

Interval 3: x> 1 = x€ (1, )

- ~0 8 <P=6 '
Test points in each int
Forx=-5 [ —4)]

Forx=-5 [| e mterval (=00, ] :(-5+4)(-5-1)=(=1)-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.
For x = 2 [in the interval (1, ©)] : (2+4) (2-1)=(6) (l) 6>0
So, this interval satisfies the inequality.
Conclusion:
The solution of this inequality is (—oo —4) U (1,0)
(ii) 2x*-8x+6>0
Sol. 2x2-8x +6>0
The corresponding equation is
2x2-8x+6=0
2x*-6x-2x+6=0

2x(x-3)-2(x-3)=0 O K\&

(x 3)(2x-2)=0 “m
3=0

i

@@C@\m

X ()
@\I‘l\llﬂl
34 5678 @

@O@@W@ _

3 Sy

I

2
i

—

x:




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

" Hence, the critical points are (1, 0) and (3,0 @ O@©m
These critical points (I,Ogﬂd r‘% ivi @E@Ah into three intervals.
1

x>3

P F‘ﬂ\l\\‘l\\-\d ®

}M@J@m‘wﬁ SRR Y
Interval 1: XR/IV= Xx€ (-0, 1) .
Interval 2: 1 <x <3 = x€ (I, 3)
Interval 3: x >3 = X€ (3, %)
Test points in each interval.
For x = 0 [in the interval (~0, D] : (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) 2Q2)-2)=D@E-)=C) D= -2<0
So, this interval does not satisfy the inequality. :
For x = 4[interval (3, ©)] : (4 -3) Q@) -2)=(1)@B-2)= (1)(6)=6>0
So, this interval satisfies the inequality.

Conclusion: .
" The solution of this inequality is (=, B Uttt @W@o@@)@@
(iii) x*+x—-6<0 éu |
Sol. x2+x—-6<0 e m \
The correspond a

x’+x—-6w
x2+3x-2x-6=0

x(x+3)2x+3)=0
x+3)(x-2)=0
x+3=0 or x-2=0
o x=-3 or, . k=2
So, the solutions are x =-3, and x=2
Hence, the critical points are (-3,0)and (2, 0) |

These critical points (-3,0) and (2,0) divides the number line into threé intervals.
X <=3 x>2

—————t——t—t—1—>
' BRI ST S R e 3 4 5
Interval 1: x <—3 = X €(-»,-3)

Interval 2: -3 <x <2 = x€ (3,2) @W@o@@)‘@

Interval 3: x> 2 = X€ (2, ) O
Test points in each intery al. k
For x = —4 [in the intm P-4 3) (4-2)=(-1)(-6)=6>0
So, this ot satisfy the inequality. :
For x = 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)=©)1)= 6>0
So, this interval does not satisfy the inequality.




.Conclusion:

| @@

The solution of this inequality is (-3,.2) @@w@

- (iv) x*-6x+9<0 zm
Sol. x2-6x+9<0 %@

The correspo
-6x+9=
-3x-3x+9=0
x(x-3)-3(x-3)=0
x-3)(x-3)=0
x-3=0 or x-3=0
Xx=3 or x=3

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

x<3 x>3
>3
. o e o e
~0-3 -2 —1 ) i (N 4 500

Interval1: x <3 = X € (—x, 3) . @©

Interval 2: x >3 = x € (3, ) @Wa

Test points in each interval. d

H

For x =0 [in the mterval -3)(-3)=9>0
So, this interval dg the inequality.
_ For x =4 [inthe i (3 oo)] 4-3)@d-3)=()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 ¢)

- (v) 4x*-16x+15<0

Sol. 4x* - 16x + 15<0
The corresponding equation is
4x?—-16x+15=0 60
4x*—-10x-6x+15=0
2x(2x -5)-3(2x-5)=0

(22;‘ 55)_(2"‘ 3)or 02x K@@@@w
2x=3S5 Mﬁ%
2

3 5

So, the solutions are x = E and E .

200




Lttt (TR RTRTRIVR TR L Lk el eSS

AR

o into three intervals.

, 3
The critical points are [E’O] and
These critical points divi% '
(@]

3 2
A 2
—
P R S g
—-oo—-4-3—-2-101234oo
3 3
Interval 1: x<5=>xe —00,-5 :

3exedmne [32]
Interval 2: > 7 22

5 8
Interval 3: X> ‘2“ =X€ [E,w]

Test points in each interval.

3 Ve
For x = 0 [interval [—00, Eﬂ 1 (2(0)=5) (2 (0)-3]=(=5) f% =D @@m

So, this interval does not sati

For x = 2[interval L= 14y (2(2)-3)=@-5@-3)=(1)X1)=-1<0 |

So, this/interval satisfies the inequality.

w

5
For x = 3 [interval [-2-,00)] . 2()-5) 2B)F3)=(6-5(6-3)=EF) (3)=+3>0

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

33
The solution of the inequality is [E’E} :

(vi) x*+3x-2>0
Sol. x*+3x-22>0
The corresponding equation is
—x?+3x-2=0 : @@@
x2-3x+2=0 o@ @W@o
x2-2x-x+2=0 | Q_@
X Bl =)= ooxmv@
(x-2)(x-1)7 OQ |
X—-2= rx—-1=0 .
X=2 or x=1
So, the solutions are X =2 andx=1
The critical points are (1,0).and 2,0)
These critical points divides the number line into three intervals.




lsx <2

——t—— s W@@@m
—~0-3 -2 -1 0 d FREN
Interval 1: x<1 = X € (=0, 1] mﬂ@@
Interval 2: 1 <x<2 =
" Interval 3:W§ﬂg® |

Test points erval.

Forx =0 : [ in theinterval(=e0,~1]] . 0 ~2) (0 - 1) = (-2) (-1)=2>0

So, this interval satisfies the inequality.

For x = %[imewal [1,2]]. (%_2] [%_1) - [3-24)(3;2)

5 )z)--
| v B Y

So, this interval does not satisfy the inequality.
For x = 3 [interval [2.,0]: 3-2)(3-1)=(1)(2)=2>0

So, this interval satisfies the inequality.
Conclusion: The solution of the inequality is,

ip between various measurable quantities in a -

A formula expresses the p g‘ 2
problem or situaw 8 _
The figure on th t is of a rectangle. Its length is £ D B i C

units and width is w units. Let P
be its perimeter.

w H
Now,P=(+w+/(+w
=20+ 2w ;
P =2(¢ + w) units . A ¢ B

We have constructed a formula for perimeter (P) of a rectangle. In the above formula
P = 2 ({+ w), the letter P on the left-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{

1
We change the subject P and rewrite this formula as £= 4 P, £ has me subject
al e
e formula.

of the formula. If value of P is given, then we can direct

Example 18: The area of a circle is 4 =*Make rt

Solution: A4 =m? & k@
of . wrt=A “ m

A
Lor= J; [r is always positive]




Solv&.d EX(.I’CI;.; 2_-6 4. The w"%; 25 Makgei\:lal'nl::
1 Malte F the suhlect of t ﬁiorm é vt ot the formula.
(F"- 32). “ Sol. V=mnrh
or "r*h=V
\N\W{' ¥
Sol. Cm = (F° 32) AL
nr? _ _
*5(F°—'32)=C- 5. The area of a trapezoid is .
.:.'x 3 oo -3 g e A =% h (by +by), make h the
9 la,
Wi DA | subject of the formu . |
5 Sol. , A= h(bith)
F°=-§'C+32 or = h(bi+by)= A
2. The formula for finding slmple @@@ﬂ@
interest is / = PRT. Kﬂ\@ @@
(2) Make P the su%@ 6. Iy =mx +c, than make 'x' the
formula. subject of this equation.
Sol. I_PR _SOI. y=mx+c
or PRT=1] ‘or mx+c=y
R mx=y-c
RT Y
(b) Make T the subject of the S
formula. 7. Perimeter (P) of a rectanale is
Sol. I=PRT P = 2(¢£ + w), make £ as the
or PRT=1 subject of this formula.
I Sol. P=23(l+w)
P='I;E or 2(+w)= P
3. Make 'a' the subject of the formula § @ m
=23+ (n-1)d. - \\Jﬂ\%&@@
Sol. Sﬁ2a+(n%%m\ EH_"W
or 2a+(n-le . P -2w
2a=8-(n-1)d 2 g
S-(n-1d 8. The equation of a parabola is y? =
a= _.___-i_.._._ 4ax, make 'x' as a subject of this

equation.




Sol,
or

y’=4 ax
4ax'=y’

x=—"

9.
subject of the equation.
- Sol. P=S-C
or §S-C=P
S=P+C

1
10. Volume of the cone is V - nreh,
make 'h' as subject of this lormula

SOl.l V=-;;nr=h
o =grh=y
Sarh=3v _
3V

Applications (,I uuadratlr

Equahnn in Real World

an initial velocsty of 20 ms-1, 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 acceleratlon =g=-10m s
Distance (displacement) = § =?
The relevant equation of motion i vﬁ
+2gs é&
Substituting values of v
0% = (20)* + 2(
0 =400 - 20s

- 400

§= '"2—6- =20m

$0,

ball g
' he
IfP = &ﬂﬁﬁ@ﬁ%ix;hn _
price and Ci rice. Make S as

Maximum Tim : a) t hcn the
“‘ 1 @ om which it was
cement (s) is zero. We
followmg information:
Displacement=5=0
Initial velocity = v; = 20ms-!
Gravitational acceleration = g = -E0 ms-2
Time ==
The relevant equation of motlon

1
- +_.. tz
SVjt 28’

Putting the values of s,v;and g

0= 20:+ - (—*10)tIL

0 20t - St"
@@@o

= :[20

% == 5 =4sec
eans, the ball had zero
accmcnt at the time it was thrown.

(u) ! = 4 sec. means, the ball returned to
the ground after 4 sec, it is the return time
of the required time.

Note: The equations of motion describe
the relationship between displacement,
velocity, time and acceleration for objects
moving in a straight line with uniform
acceleration.

First equation ; vfm Vi, + at
s
Second equation : s=v;t + > ar?

Tl'lll"d equation : v = v + 2 as
Example 20: A com
e equatlon

P(r g : ‘
A‘.! "" 500, where x is the price

in rupces) Find the price that
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
point, -

s profit




x.__—b‘_ —80 #-80
2a 2(2) -4

Hence, the price per 1tg% ﬂﬁé\\;@E

maximum profit is Rs.
P2 ) 2 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

e

x=z 2a

Example 21: A ball is thrown upwards
from the ground. Its height after ¢ seconds
is modeled by:
h(¢) =-5¢+ 20t (m
For what time interval is t
metres above the gr
Solution: Hem 1
-54+20t-1520
. 5£-20t+15< 0
By solving the quadratic equation
St’ 20t +15=0.

_—~(-20) :tﬂO

< 201\/400-300 '
10

20d:\/lO

(5)(15)

20:}:10

20 AQ\W &\N(\Q@X

- NNV 10
=1,3
So, the ball is at least 15 metres high when

‘ n's population is modeled by
P(t) —2f + 40t+800, where f is
years since 2020. Find the year
when the population will be at least

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

Here,
-2+ 40t + 800 = 1000.

— 2+ 401+800 — 1000 2> 0.
— 2+ 40t - 200 2 0.
Dividing both sides by -2, we get
~20¢+100<0
(1)* =2 () (10) + (10)* <0.
)@
— 10 = 0 (A squared
number can never negative)
t=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) = -5x2 +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 —

@.9@®mimum profit

o
& , =150, c=-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.

0

=15

X =

1 <t <3 seconds.



A toy car rolls down an incline anE

3. Sol. We need to fi m@@ﬁ(o > 20.
covers a distance given by th é‘“{\
-equation d=1>-0.5t metr- Q&Q DA + 241 — 20 >0 |
is the time in seco Divide both sides by (—4)
when the travelled a P-6t+5<0
distance 12.5 metres. Associated quadratic equation
Sol. We have to find t when d=12.5 L
: d=1r-0.5t —5t=-t+5=0
12.5=1£-0.5t t(t-5)-1(@5)=0
0=r-0.5-12.5 (Ee-1)=0
or -05(-125=0 +-5=40 op -1=0
Multiply by 2 to remove decimal ; , t=50r 47
12 —1-25=0 Since the inequality is < 0 (and the
a=2b=-1,c=-25 simplified Parabola opens upward), the
solution lies betwcen the roots.
-b++/b?*-4
s M
2a =-3<0

-~

ecause it starts from 0 (present) ani\

=oves in 2 positive direction).
So, the car has travelled l%@@

[ D felr- 4(2)@2(5; %

2(2)
li\/1+2w

li\/201
" 4

=

r:

 1114.18

4
141418

4

1-14.18
P

vl

1518 iy -13.18
P e
r = 3.795 (As time can't be negative

= t=-3.295

[=

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-1. Calculate
the maximum height it reaches

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

Initial velocity = v; = 40ms-!

Final velocity = v¢= Oms~!

Gravitational acceleration

=g=-10ms2 @-&@m

3 % seconds (appr

A ball's heigh tres) after ¢
seconds is h(f) = —4t2 + 24t. For

what time interval is the ball at

O

M

equation of motion is

Substituting values of v;, vgand g, we get
0% - (40)>=2(-10) s

least 20m above the ground?

0 - 1600 =-20s
- 1600 = -20s
= 20s=1600




1600 Totn 5 We need unctlon

S w vertex of the
3  s=80m e Q{ nti coefﬁctents
So, the maximum gﬁ&t m o (e -2,b=40

reached above th 1 is 80m. Use vertex Formula for h:
6. A freelancer's earnings follow the |, _ —° '
model E(h) = -2h2+ 40h, where E 2a
is earning in rupees and h is hours s s 49
worked per week. What is the | aed) 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

Solved Rcv1ew Exercwt. 2

e i et e

1. For posslble answers are given for the wwlnm w@h correct

answer.
(i) The type of the equatio
(a) quadratic in (c) third degree ~ (d) pure quadratic
(i) What is the ant of x> + 5x - §=0? |
(a)-20 (b) 20 () 25 (d) 45
(ilf) The solution set of 3x* -~ 9 =0 is:
(@) (3) (b) {3) ©) (3} d (¥3}
-~ (iv) Sum of the roots of 3x* + 5x — 12 = 0 is:
5 5 12 _ 3
() 3 : ®) =% (€) 3 (d) 5
(v) Product of the roots of 3x’ +5x-12=0is:
(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 () -3,-3 d) 9, 0
(vii) 3 and 2 are the roots of:

(a) X+ 5x + 6=0-(b) x*+6x+5 =0 (c] -+ @é@@%x 3=0
(viii) If b? — 4ac > 0 and is a perfec m ) the fax® +bx+c=0are
(a) equal (b) W\V ¢) imaginary (d) irrational

(ix) If b* - 4ac = ofax? + bx+c¢=0are:

- (a) unequa (b) irrational (¢) Imaginary (d) edual
(x) Subject "c¢" of x ~2¢ = Db is:

-b y b=x
(d) A

GIAAE Rl




I, e ————

s

(i) . quadratic. (ii) 45 o

W&

(vi) 3,-3

0 (viii) unequal

(ix) equal

iy o 'Sulve the following quadratic |

equations by factorization method,

by completing square method and |

by quadratic formula:
(i) 8x*=x+7
Sol. By factorization
8x*=x+7
8x?—x~T7=0
8x*~8x+Tx~7=0
8 (x-1)+7(x=1)=0
(x=1)(8x+7)=0
X-1=0 or 8x+7=0
x=1 or 8x=-7

gl

So, solution set: {1 —8_]

By completing square
8x?=x+17

Dividing both sides by 8, we get

8x?

8

: We add square of half of th t
3-Y Q
of x i.e, ( J ion.

16

it

I
=
~1

+

}.&,
]
+

]
coj~1 o= oo]

-
(5]
I
oo | =

e
o

( JUNAY vy 1
*"76) " ¥ 7256
fx__l_\: 224 +1
U ) 258
(Lol 208
B 256

By quadratic formula
Sxi=x+7

AN L

g the given equation with

a= S,b-—-—l_, ¢c=7
Substituting the values of a,b,c in the
quadratic formula.

~b++/b?-4ac

2

x‘_.—




L e———

+l):t\f 2_4(8)(-7)
X =
2(8) Q
IR E B2 1+22 ““m
- 1iJ22 WWW
R | -
1+15 1-15
x: = —_—
1o = 16
16 o]
ol o EBURE 4 ettt
16 1658
7
= 1,—-'
G- 12

(i) 2¢-x-10=0
Sol. By factorization
2x*-x-10=0
2x2-5x+4x-10=0
*2x-5)+2(2x-5)=0

2x-5)(x+2)=0 O “
2x-5=0 or QM &

x=—
2

So, SS={

By completing square
2x2—x—-10=0
Dividing both sides by 2, we get

10 O

i
2

- We add square of half of t
i () onphabe
of x.i.e., y e equanon

[3 ; 5*[2]

X
Xi——
2

|

Il

Hlo Bl
+

10 5 or

By quadratic formula
2x2—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 ab,c in the

quadratic formula.

-b++b?*—4ac
2a
=D 12 -42)10)
2(2)

B iﬁf—ﬁ% (qOTENs
> @@‘Eﬁ :
4

x=

1+9 1-9
b e et R
4 4
4 iy,




)

52

3. Form a quadratic equ @?&/
roots are; 6 @W’W%@

Sol. Given roots are 6, 5 2

So, SS={

S = Sum of the given roots =
6"‘3_ 12+3 '_1_5- )
22 2—
P = Product of the given roots =
18 |
6 =—=0 i
()[ } 5 e 1y

chuired quadratic equation is
-Sx+P=0
Pumng values of S and P from (i) and (i

Q
x’—Ex+9

o

Multiplying 1 t y 2, we get

2(x?) - 2(}22x}+ 209) =2(0)

2% —15x+18=0
4. Examine the nature of the roots of

the following equations:
(i) 15x+11x+2=0
Sol.
15x*+ 11x+2=0
a=15b=1l,e=2
- Disc = b?—4ac _
== 4(15)(2)
=121-120

x=1=(1)3 % ‘

As. the discriminant is
arc real rational

L

perfect square.
Therefore,

-and unequal.

(i) *-x-1=0

B

a=1, b—-

@ q a—m 4(1)-1)
=1+4
=5 > 0 and not a perfect square.

So, the roots are irrational (real) and
unequal.

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

vl
'ZE.
Rearrange the formula to make v
the subject. '

by using a formula h =

Sol.

=

square root of both sides, we get

T

If the equation x2 + 2(1+k)x + k2
= 0 has equal roots, then fmd the

value of k.

Sol. x*+2(1+k)x+k*=0

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

Discriminant = 0 (as roots are equal)

b*—4ac =0
{20 + b4 =0

(1+2k+ 4@@
4+8k =0

8k =4

Sol. x*-x-1=0




.-J\dci;itianal M

e e e ———timet e 1 T A A

/ Multiple Choice Questions p:epmod in the light of new Examination TP(hHI{]ULS
(Knowledge Understandmg, Apphcatnon Andlytucal & Conceptual)

Q Encircle the correct option. |
1.  What is the degree of polynomial —x + 5x* - 7?

@) 1 (b) 2 ()8 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?
(@) ax+b=0 (b) ax* +bx*+c=0(¢c) ax*+bx+c=0 (d) a’+m
4. Ifa=0in the equation ax*+ bx + ¢ =0, the equation becom
(a) a linear equation Sﬂ

(c) a pure quadratic equati equation
5. An equation of the for - @%‘J@ ecomes pure quadratic equation when:

(a)a=0 9 €©)ec=0 d b=0
Solution of Quadratic Equation of the Form
| ax*+ bx +e=0, whereabe € Rand a#0
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=0o0rb=0
(c) a must be equal to 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=0 (b) ax*+bx+c=0

6 , | Sl
©) ———+x +4=0 | @ ‘T\T\Wﬁ/@“
9. The solution set of equat V“ ﬂ E{@ \ﬂv )
3 W \)\ﬁ s &
- N\ i,

10, To make the coefficient 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



_ _ . gy
11. By taking square root of both sides of X , result?

\ S z.___... | it
o e jﬁ(bﬁfﬂx%%%@; )x Ly

12. ax*+bx+c equivalently be expressed as:
' b b
(a) @+ bx=-¢ (b) 2x* + x+c (c)x’+;x+"“‘0(d) bx’+bx+c-0

13. For equation 3x* + 7x-6 = 0, which is correct? | "
" (a) a=7,b=3,¢=0 (b) a=3, b=6,¢c=T7 (c) a=—6, b=7,¢=3 (d) a=3,b=7,¢=56
14. The vertex form of a quadratic function is: |
b _
(@) ax*+ bx+c=0 (b) x=-; (c) a(x-h)>2+k (d) (x=h)(x-k)

15. The graph of a quadratic equation is called:
(a) parabola (b) hyporbola (c) cllipse : (d) circle

16. To point intersection of y = 2x+4

(@) (-1,0) ) (@ 0 (d) (-4,0)
17. The point of intersec and 3x+y = 12 graphically is:

(a) M(2, 6) () M(3, 3) (d) M(0,.12)
18. To draw a straight line, it is essential to have at least two distinct:

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

Relationship Between the Roots and

Coefficients of a Quadratic Equation
19. Which formula represents sum of root of oquation ax*+bx+c= 0?
b
(a) ) e @ <
20. The product of the roots for 200+ By =T = 0 is:

® 3 ®) =3 © 3 >
21. In equation Sx-6x+1= 0 the sum of the roots i o@@

| | 1
® % (b) Q@@ @ -3

22 lfa nndBare root ’&m hen a+B is' M
@3 W -2 © = @ -3

-
23. The formula to form a quadratic equation is:
(&) 22+ Sx +Pw0- (b) ¥* -8k ~P=0 '(¢) x*~Sx+ P 0 (d) x*+Sx-P=0




24.

25.

26.

5

28.

29,

30.

31.

32.

33.

34.

38,

36.

37,

38.

39.

Which equation has roots 4 and 5? : 0 W

(@) x*—9x+20=0 (b) x*+9x—20=0fc @ﬂ%}@'j x=+20x+9 0
What are the roots of (x5S M{‘\@

(@) -5,-7 ‘ SRR ST L A

Gl
Q 'ﬁ Discriminant of a Quadratic Equation
The expression 'b*—4acin 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* — 4ac = 0, the roots are: :

(a) imaginary ; (b) irrational and unequal

(c) real and equal ' " (d) real and unequal

Which of the following is irrational and real root accordmg to dlscrlmmant"

() V35 . soesv e © 7
If the roots are '"complex conjugates''t
: E i “ (d

(a) positive . (b) ) a perfect square
The discriminant of 4

(a) 0 : : (c) 17 . (d) 16

The discriminant of 2x* + 3x + 4 =0 is:

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

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

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

Solution of Quadratic Inequalities in One Unknown

Which of the following is not the symbol of inequality?

(@ = - () > e, s (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- ept

The critical points of equation x* - 5x+6=0 ar n@
(a) (1,0)and (2,0) (b) (2,0) and (XQ}(S (d) (4,0) and (5,0)

For solution we use ope@:}l he equatlon has sign:

(a) <and < Y T © [ab] (d) sor<
For solutiowf\ﬁﬁﬁd}gsed interval [a,b], when equation has sign: :
(a) <or2 - (b) <or> c) = d) >
The corresponding equation to the inequality: 3x*—5x+7 < 0is: -

(@ 3x+5x=-7 (b) 3x-5x*~7=0 (c) 3x*-5x+7=0 (d) 3x*=-5x+7




- 40.

41.
42.
43.

44.

45.

46.

47.

48.
49.

50.

51.

If I = PRT, then T is:

I
(@) IPR (b)Y m @ 3
IfP 2 (l+ w),
Pl-w
(b) - - (c) (d) PIW
IfS= 2a +(n—-1)d, thendis?
S+2] . 3-2d S-2a 4 S'+2a
(@ )\ P @ O e
If y* = 4ax then x is:
= L L4 4a*=0
B O © == (d) 4ay*=
IfP=5m(Vf—-V§)+mgtthent= ?
2P—m(v12.—v§) P 2P + m(v} ——v =t}
=V =V S 2
S m@@@
w= 2if V=u+aw:
SO @
@V-u-a (c)
1 mﬂﬁ&'!&ﬁo |
IfA= Eh en h= ?
A | o s«
@ 5 ®) < (c) 2Ab Gl
Ify=3x-5,thenx= ?
y=3 y b
(@) 3y+5 (b) a7 (c) (d) ;"'5
Applications of Quadratic Equation in Real World
For object moving in a straight line with uniform acceleration, R
1
(a) 2 = ar (b) vZ + 2as ©) vi+at (d) v; “a%%
For object moving in a straight line S =

(a) vt + —aF v, + at m (d) vt +at?
Usmg formula V= é& =0,a=-2thent=

(a) 15
We can a nd vertex by:

(c) 0 @ 30 _

-b

| | h L Lk
(a)xzz-ﬁg ® x=2by=f (x=_,y=hb (“)FEE*”:’(E




1. 2 2, two 3. ax*tbx+c=0 4. a linear Cz}c ﬁ“}@ @ er a—-O or b=0

R 3x+ +4= Of@%‘(ﬂw .

everytermbyli 11 X+'§=i‘§'
b
12, x’+ % n -(NNB =3, b=7, c=6 14, a(x~h)*+k 18. parabola 16 (=2,0)17. M(3 3)

b 7 6 4
18. points 19. "‘;' o ot ¥ Pl 7 Pl 23. x2-Sx+P=0 24, x>-9x+20=0

5 45 5 7 --
25, 5,~726.Discriminant 27, rational, real and unequal 28.real and equal 29. \/_ 30. negative
3 IR G 32.-23 33, perfect square 34.= 35. roots 36. (2,0) and (3,0)
. 1 P-2( S-2a
37. <or> 38.50r239, 3x*-5x+7=0 40, — .41. 42,
: _, M 2 n-1
B 2P -m(v? -v3) - Vsl ot A 45 ;
Q. = 44. M 7¥) 46. 4. 1= agvivat
4a 2mg . a b 3

49, vt+ }z-a'ﬂ 50.15 51 x= -2"-:— y= (%J/S\V\Y\ mw@o@@”\s@

" Short Answer Questions pmpmed in the ||q||t of new Examination Tothmquw ; /
1) /

(Knuwledge Undl rshmdmg, Apphcatlon, Analytnc*‘nl & Conceptua

T T S N e g i 2 e e

1. What is a quadratic equation.
Ans.A quadratic equation is a second-degree polynomial equatlon 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 isax* +bx +c = 0inx wherea, b,c € R
anda# 0,b = 0,
3. What is a ""Pure Quadratic Equation''?
Ans.A pure quadratic equation occurs when b = 0.

X4
For example: ax* +¢ =0 %D@@G\B

4.  What is the ""Zero Product prope ne @@ = :

Ans,The zero product prope ré numbers and ab = 0, then either
a=0orb=0. N ' .

\
5. Write the qW‘iﬁon 5(2x + 3) = -9x? in standard form,
Sol. 52x+3)= -9x* |

~10x + 15 = -9%?
Ox*+10x+15=0




Solution of ()u:ulr:llic Equation of the Form

ax’ h\ + ¢ =0, where ab.c ¢ l{ and a#0

6. - Solve the equation by
Sol. O%x*-12x-§ = m

Ox?—15x +
3x(3x - 5)+
(3x - 5)(3x.+l) 0
3x-5=0o0r3x+1=0
3x=5 or 3x=-1
5 .
== or X=——

3 3
G4
SS= 3’73

7. Solve the equation x? + 2x — 35 = 0 by factorization method
Sol. x*+2x-35=0
X*+7x-5x-35=0
X(x+7)-5(x+7) =0 o5 @Wo
(x+7)(x~5)=0 %@@@

Xx+7=0 or x

X=- 5
$.8= {7, 4

8. Solved the equation by completing square method: x* — 2x — 889 = 0
Sol. x* -~ 2x 889 =0 '
-2x =+ 889
Wc add square of half of the co-efficient of x i.e,, (1)2 on both sides of the equatlon
-2x + (1)* = 889 + (1)? |
(x-17=889+1
Taking square root of both sides, we get

Jx-17 = /890

x-1=*J890
v gﬁ@ o™
So, 8.8 = 11"'\/39 @@®
9, Solvex*-4x-5=0 by e method.

Sol. x*-4x- W
: x*-4
' We add square of half of the co-efﬁcient of x i.e, (2)2 on both sides of the equation.
—4x+ (2P =5+ (2 -

(x-22=5+4




x=-22=9

Taking Squarc root of both sides, we get w @©
\/(x 2)’ m @@@ @
AT

x—2—
Xx—2=3 or x=-3+2
x=3+2 0r x=-]
Xx=5
S.S=15,-1}

10. Solve x? — 5x + 2 = 0 by using the quadratic formula.
Sol. x? - 5x + 2 = 0 (given)
5 x4bx+C'0 (standard form)
Compalrmg the given equation with the standard form.
=1],b=-5,c=2:
Substituting the values of a,b,c in the quadratic formula.

_ b Jm o0
X @@
+5)+~/(t§qt @@@w@

%= Z»S\EUUU

X =
2
5417
X =
2 _
5+\/1_7_ S—Jﬁ
SS= 2 ? 2

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

- Sol. 3x2-32=-10x

3x2+ 10x—32 =0 (given)

ax? + bx + ¢ = 0 (standard form)

Compairing the given equation with the standard fo a @@m
© a=3,b= 10c——3 WOO

Substltutmg the values of, .

W X 2a
~10:£4/(10)* - 4(3)(-32)
203)

x=




x::~10%y566:§§? <f}R§§Ci§§7%€l$§£>EEE

+27
.6
-10+22 -10-22
= or x =—
6
x=2=2 o’ :>(=-~;£=—l—§=-*5l
6 3 3

|
So, S.S = {2, —5*3-}

-1 2.2 Finding Intersection Point (s) Graphically
12. Find the poinf of intersecting of the linear equation y = 2 + 3x with coeordinate

axes graphically. @@
Sol. y = 2+3x is an equation of line. Now we draw the @o
Table of the values for y =2 + 3x 0\ ﬂo A

x| yv-2en RIS

R Nz Sy

-2 ) i

e r-2ts (TJ [?OJ
=2-2=0

0 |y=2+3(0) (0, 2)
=2+0=2 :

2 {y=2+3(2) (2, 8)
=2+6=8

We plot points (-2,-4), | <=0, (0,2) and (2,8) and join these points.
po . 3 p

$$<%3£$:ﬁ@3

lz-Ty__ ok - e
vz AN
o\ — 4

X' o] \\ ‘J@' s 0.9) <

Nl ol B SR 1y 1 B SR RIE B
?@WPJ Fkﬁ}é
-8

1-“,




Point of intersection on X-axis is (—5, 0) and the point of+

‘.lh _; 0

13. Find the pomt of mter@ﬁwm el i &6 tw 2x+y=5 with coordinate
axes.
Sol. 2x+y =351 %ﬁ&m Q line. Now we draw the graph of 22X+ VY=
Table of the values fory=5-2x :
X y=5-2x Points (X.Y)
-2 y=5-2(-2) (-2,9)
=5+4=9
0 y=5-20) - (0,5)
=5-0=35
31 meald ola)
=5-5=0 '
3 y=5- 2(3) G.-1) W@ €O YS@
o i “ﬁﬂd @

We plot mw@%\& 2%?&111(1 (3,-1) and join these points.
¥, |

-
(=]

[—25\ R
B
N
(6,5)
b
gL DN LR
X \Lz x
.‘_h

:
H

£
7

 d ,, o

2.3

14. Write th o¢ ‘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:
2 .

P=—
20




% B VA R [ oW (T
15. Write the formula for the sum of the roots of a g

Ans.The formula for the sum of the roo%)i@o ;

e d O%@ %
a
OQ 3 4
16. Form the ition whose roots are Z'““dg.

3 4
Sol. Roots of the required equation are Zand-s-

S = Sum of the root —-§+i
= A |
I3k 3]
- Tap - on
P = Product of the roots = i><-‘E‘-=-1_:£=2’.
4.5 20%3

Required equation is

x2-Sx+P=0 . w@o@©m
Putting the values of S and P O @@@
. 31 o QC

Multiplying | I;)y 20, we get
31 3 :
20(x*) - 20 ( 30 XJ + 20 (g} = 20(0)

20x2-31x+12=0
17. Form the equation whose roots are 5+ /7 and 5— 9

Sol. Roots of the required equation are 5+v7and5-+7

- S = Sum of the roots =5+\ﬁ+5—\ﬁ
= 10

P = Product of the roots = (5 + ﬁ)(5— "ﬁ)

@o@@m
= 5r-(V1y @@w |
' RS -
Required equation is Q
: x* — Sx o :
= lm :
18. If a,p are the roots of equation 3x? - 3x + § = 0, find the values of a*+f?

Sol. Standard form of the quadratic equation is ax*+bx+c=0, where a=0 and a,b,ceR.
The given equation is 3x2—3x + 5 =0

4




" Here, a=3b=-3,¢=35

As a,B are the roots of the given equatmné @@W@ @©

therefore S=a+p= %
o

/-9
Now, o + B2 = (o + B)* - 203

-ar-2(3)
=(1y-2(3

=1;.1.°_

3
91l =
T e ey

19. If o, are the roots of equation x* — 3x — 11 =0, then

fin '
Sol. Standard form of the quadratlc equ %@@@ @rc a#0 and a,b,c€R.

The given equation is

x2-3x- U
Here W'\\Ml? c——il _

As o, are the roots of the gwen equation x?—-3x-11=0, therefore

¢ .~k
P=a[3=;=—1—=—ll
oo p+n
Now,  —ro =S
o8 o
a+p
iy
o3

| S 11 @ c© o
20. Find the sum and product of the @@
Sol. Standard form of the qu ﬁﬁ@% +¢=0, wherea#0 and a,b ceR.
The given equation is
' 3x2—11x +@W
Here, \ b=-11,c=7

-b ~11
S = Sum of the roots __:-—-—(-——)‘z—
: a 3 ]




P = Product of the roots = @ @ m
21. What happens to th @@mstant term ¢ is zero

Sol. If ¢ = 0, then the Frﬁﬂﬁm:& 1s 0.

22, In equatwn 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 5x* - 10=5x*+0x-10=0
a=5.b=0andc=-10

S=-:£=—9:0
a 5

23. Caiculate 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#O and a,b,c€eR.

The given equation is. -
I _x-17=0 | @@m

Here. a=_3.b=—l c=-17 %@@@W@O

m 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=01is b>—4 ac.
25. If 5*~dac = 0, what is the nature of the roots.
Ans. The roots are real and equal.
26. Describe the nature of roots if b~4ac > 0 and is a perfect square
Ans. The roots are rational (real) and unequal.

27. Examine the nature of the roots of 3x2—-8x+ 16 =10
Sol. 3x*-8x+16=0

T Q@C}@W

—4ac

( 8)* 4 @j
==128 <0.
Which is negatwe, therefore
the roots are imaginary and unequal. 5 >




s, "

- 28. Examine the nature of the roots
25x*-30x+9=0

Sol. 25x* -30x+9=0 “ Q
a=25b=-30,c \ff\
Disc = b% - 4%
=) = 4 (25) i
=900-900=0

As the discriminant is zero. Therefore
the roots are real and equal.

29.
- X -x-2=0
Sol. 5x*~x-2=0
a=5,b=-1,¢=-2
Disc = b? - 4ac

=L -40) =)
=1+40=4] >0 and is not a
perfect square.
So, the roots are 1rrat10nal an

unequal.

30. Examine the nature o
xI-Tx+12=

Sol. x*-Tx+ 12 =

a=1,b=-7,¢=12
Dise = b* — 4ac

=D =) (12)
=49 — 48

= 1=(1)>>0 and is a perfect square.
So, the roots are rational and unequal.

Solution of Quadratic
Inequalities in One Unknown

31. What are the four steps to solve

quadratic inequality?

Ans.There are following four steps to sol
quadratic inequality. Q
(i) Solve the co

(ii) Determin

Eration
efvals
(iii) Test points in each interval.

Examine the nature of the roots of

iR

r@@mg roots

3and the critical

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.

. (_"009 2) (2: 3)3 (31 00)

33. What are the inequality symbois?

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

equal to)
Changmg(\mqb Wb‘rmula

\g}é ake 'a' as the subject
equauon
y*=4ax
= 4ax=)?
y2
& Ax
35. If P=2 (! + w), make w as the
subject of the formula.
Sol.P=2 (£+w)

l

on Sld%wy=P
(£+w)= 5
o @@m

O
@@j r*h, make 'r' the subject of

this formula.
Sol. V=nrh
or mrh=Vv
Vv
- nth

(iv) Conclusion




5 67
nh
37 Make 'd' as the sub]ect of the

formula S = 2a+(n 1)d

Sol. S=2a+ (n-1)d

=

or 2a+(n-1)
(n-1)d=5=2a
- 8—24
e g Ly
38. If I = PRT then make 'R' the
subject of this formula.
Sol. I = PRT
or PRT=1
i
il 4

Applications of Quadratic

Equation in Real World T\ C

|

/""1

39. A ball rolling d
" accelerates L er 3
seconds, i avelled 30 meters.

What was its initial velocity.
Sol. Given that a = 4m/s? 1 = 3s, S = 30m

We use the equation of motion S = vt + 5

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

: 1
S=vt+ ~ at’

- 30=v;(3)+ 3 (4) 3)

30=3v,-+18

30—18=3W

12= 3v,—

@mm

“ %a@@m@mamns for objects

oving in a straight line with

uniform acceleration.

Sol. First equation: - Vy=v +at

Second equation: S =v;t + —2* ar?

Third equation v =vi*+2as

41. Find acceleration if v;=20m/s, vi=0
and § = 40 m. :
Sol. Given that v; = 20m/s, vs = 0 and
S S=40m o
vp— =y X 2ds
The relev tlon is.
%+ 2 (a)(40)
0=400+80a
—80 a=400.
400
S
a=->5m/s?
— K ——

| o
| @ @@W@o@@ |




