Tender Heart High School, Sector 33B,Chd.

class : 10 Subject : quhemaffcs date : 8.04.2024
. Name of the teacher : Ms. Reena Tgaai

Tobic : Chapter-5 Quadratic Eguations I—

Introduction: The word “guadratic » omec from Latin
word *9 uadratum *> means sguare. Hene , we define

ati ' iable.
o ouadratic esuation as an eguai:an where 79’@ variable
i cizf the saco%d degre.e . Therefore., a gucxaﬁr‘affc egum‘ron
is also called an uéi,l»_{_ﬁ:&_'.lﬂ.ﬂ.- of dagrea g
We. know thal a guadmi‘fc. boﬂanommﬁ can be.

written as as>x?*+bx +¢ | .
If ax*+bx+c =o,it form a guadratic eguation.
Variab-ﬂc. 5 Le.fters mg E,ngﬂl'S}'l aﬂ}:habgt eg- a, B, C, --- X, 3}‘}

Conotant : A number with a definite value eg. 1 5,12,82,.--
s tatement that {two ex}press;'on,g
y+6=10,2x+5=15, 3x*~x+5 =0 elc.

T

Ezuah’on : A mafhe,maffm-é
are. egual. e-g:

standayrd -ﬂorm | ffaf _guad ratic e uaff'ar?

ax¢+ bx+C =0 j L
' ‘ and a,b,C are

hore .~ i€ an unknown varioble , |

e then it becomes

constants with (& #F0) - It (a =0), r

: vt *b" & z° are
o linear eguation. The constant ‘o',

i : but*b’andc’can b
iﬂdﬂ%he coeflicients. Noie.[ae,ﬂm k' an " e.]
ME e5

b 2P SR S20

Here, a2, b=3,c =5

2} wr- 3% = Here , oo =1, b=-3,

3? x*-—-36 =0 He,re,_,a.:l, b = O _,C_:'-36
Quadra,{ic. e,zuaffon can be saﬂved !:(Ll, foﬂowin@ mei}ma(s_;_
| l)- Factorisation 2) wmbﬂe,éiné the sguave

', 3) C,m}ph:'rk? L) Newtons method 5 2uadm%f¢. Fformula
Th this chapter we shall learn onla two method:s :‘.e.:(

Eggforisah'nn and 2uadm%:'c_ {or_myf@ as other methods are

_————--——’—'.—-'
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e class 16" Maths Reena Tyagi
L Solving a guadratic epuation by Factorisation

STEPS: -

D clear all fractions and brackets (uf any )

2) Write the given eguation in the form ax*+bx+c =0

3) Factorise. the lelt side into product of two Linear factors.
y) Put each factor esual to zero and solve.

Eef_"‘_o__fmict Rule : If aand b be any two real numéeﬂ

fhen, ab=0 = a=0 or. b=0

Emmk&j Soﬂve the -faﬂowin(? eguaf;bn.g

M x> =% 5 2 - Sk =0 = M{2%~2) =P
= =0 Or . ZM~3 =20 E.Zera Praducf )?uéj
..'_.') > =0 Gr- " Ol = _3_
Hentce , the roots of 1913_?_ 351/@?1 e,guaffon are.{O, 23-—_?
() (e+3)(x-3> =Yo
D x>-9=Yo D x*-9-Yo=0 > x*-49=0
= x*-3% = @C-"f'?')(dx_?') =0
=D H4+F 20 OF X-F 20 D =~ orpx=id
Hence, the roots of the given eguation are {- %74

OII) 2C + b | - 2 1
3 -] 5 2.

D x40 _ B 3 sfxteat-2n+]) = 5 (x*=29)
. (x-1) =

i, o i 5 =
= Ux2-—Yx 42 = Bl e N ST EL O

-.:.) x.*—>x-2 =0 = M= R4 -2 =0
| x(e-D+1(x-2) =0 P (x-2)(¢+])
| = xe =o op X+ 20 = 3= 2 Or & T -
Hence, the roots of the given eguation are. 2,
(Gv) 3Cex-D*+ H(2x-D =Y =0
Put 2x-I '::g_ g WE 3e.t 532‘+ '-IH—LI %
l:") 3311‘-63 -2y-Y=0 = 38C3+2>—2Ctd+1> =0
i:3»Q1+:>.)(3.3_2.) = 0 = y+2 =0 or 3§y-2=0 .
=9 ‘;:] = =2 Or 8 - %_ |

-]
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—_— e Class J0 __Maths __Reepa Tyagi .
!Whe.ngz—z)Zx—l=-2_ = 22X =~|- =2 5=z =L
2
Whe,na-.:_%_,_zx—I:_g._@ng,:_%_.;-[:_‘_g‘_____.?x:s
3 3 3 <

.
~ Hence, the roots are {—J.ZJSE}

I Soﬂvfng_ ; gua,d.rafi'c eﬂﬁiﬁ:ﬁ’ﬂiﬂ usf’ng the formula, :-

We know thit guadratic eguation rs =~ ax*+bx+c =0
Mu.ﬂ,-HH(tfing both sides by Ha , we 5&:25
Ya?x* + Yabx +Yac =0
=2 Rax)* + 2.2ax.b = —Hac Rddirbq b* on both sides,
we gel, (2a> ) 4 2.2ax.b +5* = b*—Uac
= (2ax+b)* = b>*~Yac = 2ax+b =1 /B -Yac

> sax = -b* [B-Yac = x = -bt [P Yac
2
56, Quadratic Formula C_Shreedh@rmaharga’s Rule.)
x = —bX [b*—Hac | where symbol **’ indicates
20 two Sﬂf.utfnﬂ/}"aa‘ts

Note : [The above. derivation of formwla is not o part
of syllobus and theye are ma}a different methods
a.

| [0 derive the 2uaﬁ!r‘a'b'c_ for mu
5‘_"'&&-’ Solve the Foﬁﬂowing e,zuaifons b(y using

Zu&dra‘ll:l'c. formuda :—

() 3x*-Ux =l =
Combarfng the. given eguation with ax*4bx+c =o,
we,ge,’c a=3,b= " and c =

ﬂbbﬂaing the ﬁormuﬂa,we 36"3 x 2 ~6x Jb~Vae
5> x = —EW T T yxaxtD -

2X 3
= 4216448 - 4+ [64 - 48
& < Z

<3 G Z 3
Hence, roots (sedution) of the given eguation arve 2 -2 |
°. Solution Set -'-‘—_[2,—2-_} 3 |
E3
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Sllbdgc.t : mathe. mai 15 Cl_a $5¢ 10 th Teacher : Ms. %ﬂﬂ-@gyi

Examples
Example 1 e —

| ( = 2x=0 orx=<2
() > (2x+5)=0 = x =0 or ;x+5.—0 3] =
Tﬁemﬂore—, Solufian sel = {OJ “.5:}

(I"')(?--‘Jf-—'l)(?-x+3)=0 = 2x—-] =0 or 2x+3 =0
" — ' (1 ,-3
D x = 5_’— or x = _?_§. mere,ﬁore) sollution set [9_" 2}
(H‘I) lel—l:.:o '—"?Li_x_l:.] = ,_‘)Clz__,_ :_)x:i-_)_f_
2.
Wb, Sl MR R gy
Example 2
(_i) :-f-"‘_l:"_ - = A =] =3 i W =20 = _x‘,z':t/

e
»
B
|
|y
(!
1,
N
fA
|
I
e
o
|
W
||

2 3-2=06 or 34120 5 3=3 or =~
TFLere.ﬂbr’e) solution set 252—, "13
(i) _> + 4 =7 3 5_(x—1>+L!Cx—*?-_5 - Z
o B (>¢-2-2(x~1)

> 5x-5 +tYx =8 = F(x* —x —2x+2)

N H%—I13 = Fex*—~2lnt M = —Fx*+30x —-27=0
2y FT—30XFLF =0 B FE e D=0k 9T =5
D FxCe-D-(x-D =0 D (e-3)(7x-D =0
o Bedse W CC PG oy el ey mwl ]

TFle,re. 'ECH"‘Q', .S'O.gu{‘fgn 5€t - {3) i } ?
7

page4

(% scanne d with OKEN S

nnnnnn



(I‘v’) .JC.:'—{-IE, =2 = x*+3=2C%+)) > :::'_.1-{-3: 2X V2.
¢

= .)C.“—zx.}.'.—_o =2 X*=xX-3<4+ =0 ﬁx(x-F)-l(x-D
= Qx-l)(:)t.-—l) =0 =5 = 20 o X~ 2D
D xX=1 or x =| mere_fnre_} solution Set = E’;lf
example 3 i e
-:__'_"""'———— 2
(1> 9—-":_'~) - 5 x""’>=12_ Pulb M=l . =
| 22+ | 25 +| 2 x +| c;t

DAY -BYy -1z 25 > 23‘-‘—8g+33~12 =0

? iy o el

d=Y4'= c:riz.a-fs-:.o :,\,g,._q or*'d=-§__

CaseT. : When !azL{ | =3
= ;:;_l] =Y = x-| -:H(z,x-l-D > x—) =8x+Y =>-Fx =5
= . =2=8 faze ]l % Whe.na:-_é
=3 se=| T B S 2 =-6>x-3
. = =3 = S(~]) = 3 (ax+]) & 2x-2

2X +| 2 5 | ﬁ bl =-—_}_

S B ble m~Eaa = == )

Therefore " solution set = {-% £ }
example 4 B T ——
i) 2CY+y—5(y+) =12 Puk Yl = p

> 2p*—=5p=l2 =0 Here, =8, b= =B [ €£=2~j2

H}:bﬂa:’na the ﬁnrmuﬂa,J |

b = -bt [~ VYac _ _(5)+ JCBI— 4x2XEI2)

20 2X2
=24 [25+96 = S51)121 = 5= 5+l),5-1
4 s H “ Y
= 48,8 = Y, =3
v iy

Case T : When p=Y = Y+l=Y = §=3
Case IL : Wh z=3 = T e

Se erﬁb = 2 Y+ %_;3.#_23___;__?5__

Theretore. solution seot —_-_{3; _;5_}

* —_— — 2 A
Qar) —2{x—~€ =68 k: r 5 -
I$ bl g P@&.—g = _x____az_

d d - Hera, =1, b=-2 ,c==6

ﬁ}y}:ﬂaina the formula
y = -bt/b-Yac = -2t Jeay_yxi x&4)

20 S ¥




24+ 22 = 1+ J3
2. 2- - M

\1

- Case I wWhen y= 1+VF D [ = +{F D x=U+[F)"
+

= Xx=1+3+20F =8 2
Case II Whe n H: -7 = J'_-;:_ - {_ﬁ = X :Q‘ﬁ)

D Xz l+3-2[F = 8-2/7F
Solution _Se;t258+2ﬁJ 8-—«"—ﬁ_? |
NOTE :|Heyre uwse value of J7 = 2.646 Q:ﬂﬂwﬂﬂﬁ- f't)g

E‘Ejisfﬁ it is askﬁcf‘ to -ﬂm-':/ SﬂﬂuHM n a/écjm

|
-

'
H o AT ., - C—- - w - -
— - - - — e e i

Example 5
() x*—-5

A#bﬂamﬁ ﬁurmufa, 9 = iy T \/b’"-—qac. , we a?;:?_‘f

= -(= 5):&/(-5)2'-L1><!x(-16) _2&53_-,/2_54—'-/9; 5+ J¢s

s =10 =0 He,re,)a,:—l;b:#S,C:-—/O

5.00 00 O
= 548062  5_g.56 4 'L 1T
2- 2 80 T o0 L  BE v
. 0
= 13.062 -3.04> RS 7Y 55 o ——
= 5
= BB rl. 23] 1612 2. 36006 -
' 16124 4156 00
 correct to two c:/e(_imqﬁ 32248Yy
blaces. Q3116
'!Here.«eore) Saﬂuéfgn Set =Z653 __!‘53}1 .-.. J65 = 8062.
— e £ e oY

. 2_— el &
(”) > ST - Heh‘a; a=l,b=-3,c=-9

H}a}?ﬂgl’rg formufa, X = :b 2Jb*Yae we. gel
R DT :
e = 349436 = 32/45

- b 8
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class x Maths

— 2 LS,'O-O—O_ 0C

a %Q-&JE),%Q-G) ~ ga _‘I"bJ’a
1 | 8Y
= %Q—ra-zas),%é—z*e%) 493 | 1800
) 5 |3 29
= 3x3.236, 3 Xx-1-236) Yyge T 57100
e * PN
= Y4.85Y4 , -1.85Y LT IR T T
= Y.85, —1-85 correct 4o - - B

two decimall places gy o
Tﬂere_ﬁore Snﬁu;{‘lph_ se:_v,'t £L{ 85 —-" 85}
Examgl_e___6

(iy [5x+¢ =  Sguaring both sr‘des) we get
Skl 2at 25 AT -Sdk-b=d
Heve ,a=1,b=-5,Cc=-§

F}H’ﬂa'"ﬁ qeormufa) » = —bZ /b"_l{qc_ = ‘(‘"5)-'1".[65)?_—*‘“!65)

| _ . 2X|
= 5% /2542y 5+‘
= -5 T e 5+7— )
| 2 Y - ?-
= 12 ,-2 =g, - Here X =-| is net sahsf:n iven
2 > ezumhon So, % =& (7 g

(1) Jx +2x =1 :> I
:G—.?_:H’.-)L = X bt Y x* =Yy
= MNx*-85% +] =0 Heve a = M. b==b &=

ﬁ};}pﬁainﬁ formulo., x = -—b‘*[b Yac
> X = "("5> +f( 5)"— Yxyx ZCL

il

o B o Szuarmj baH'l s;a’es

(!

- 52%)28-i¢
2xY OB
:;5:;[‘? o 5_":3:5'.}-3)5-—3:8 - |
1 8 8 g8 8
'-:-l,—-_ Hﬁr‘q:, X = ) F nat scnl,:sf I'n
T Spugbien " pLpE d’mg Given
Lf
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’ 20
x:—ﬁifﬁj’:.-_u:;c(-@ .-—;li@
2X2 4
= -7 iSﬁ -F+3[7  -J73-3[F - 2[7 -Yy7
t 4 i 1
= _J-_f_ 3 -7 2.645%F
4 : 9 ';.0_ 00 0_5-
= £:696 ~2.4Yc o ||
yg | 300
1 3 298 |
1-323, -2.84¢ | & 2Haoz s
' = q
SOﬂu'l';lon Set 2{1-323,'2'6’(15} 5285 ;oioo
Two decimal place 52907 2§gigg0 |
[132, —2.65 % 370 341
Two sianiﬁfcani' f:’gures A
/7 = 2.84%

f1.3,-2.67

Important Instructions :—
i e e ¥ LA LGOS
1) Use mathematical tables to calculate the value of

square root.

2) Caﬂc,u_ﬂm':e. the VQELLE. o-ﬁ sguare oot by ; £/
asked to find the answer in decﬁiaﬁaz c;i'f af
5i8niﬁfr_ﬁ1nt -ﬁf(?ure..

3) It (s cnmbuﬂ&iory to —ffno{, the vaﬂue’_ G-ﬂ ngm. raof
till 4 significant Figure.. e-9. [85 = 9.219

last page
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NATURE OF THE ROOTS

DISCRIMINANT NA H'I?E OF ‘
[

b%-4ac =0 real, rational, equal
b2 - 4ac > 0, real, rational,
perfect square __ unequal

b2 -4ac > 0, . real, irrational,
not perfect square unequal
b?%-4ac <0 ~no real roots
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