Maths Chapter 4: Quadratic Equations
STEATT 4 - fgeraT THIFHIOT

Chapter Review

o Quadratic equation: An equation of the form ax?+ bx + ¢ = 0, where a, b,
¢ are real numbers and a # 0, ic called a quadratic equation in the variable
x. This i¢ the ctandard form. Examples: x* - 5x + 6 = 0, 2x% 4+ x-1=0. A
real number o ie & root (colution) of the equation if a0l Zi byt +c=0.A
quadratic equation has at most two roots.

* Identifying quadratic equation: An equation ,b[x) = 0 i¢ quadratic if after
cimplification it can be wriften as ox’+ bx +¢ = 0 witha # 0. For
example (x + 1)? = 2(x - 3) cimplifies to x%+ 2 = 0, which i¢c quadratic,
whife x(x + 1) + 8 = (x + 2)(x - 2) cimplifies to x + 12 = 0, which ic not
quadratic.

. Solution by factorication: Split the middle term bx into two terme whose
product jc ac and cum ic b, then factorice and equate each factor to zero.
Examp/e.'2x2—5x+3=0 o 2x%-2x-3x+3=0 > Zx(x—7)—3[x—
1) =0 (2x-3)(x-1) =0, ¢ox=3/20rx=1.

o Solution by completing the cquare: Divide by a, move the constant, add
(b/2a)% to both cidec to make a perfect cquare, then take the cquare root.
Example: x*+ 4x = 5=0 - (x+2)?=9 > x+2=23 5 x=Torx-=
-5. This method gives the quadratic formula.

Quadratic formula: The roote of ax?+ bx + ¢ =0 (a # 0) are x = [-b +
V(6% - 4ac)] / 24, provided b% - Yac > 0. Example: x% = Zx + 12 = 0 gives
x=[7xN(47-98)]/2= (2= 1)/2= 4 or 3

Diccriminant: The exprecsion D) = b?— 4ac decidec the nature of the
roote. IF D > 0, there are two distinct real roste. IF D = 0, there are two
equal real roots, x = -b/2a. JF D < 0, there are no real roots. Example: 2x*
_Yx+3=0hasD =16 -29=-8< 0 ¢o no real rosts.
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+ Condition for roots in problems: When a problem cays ‘equal roots’ uce D =
0; veal roste’ uce D 2 0; dictinct real roots' uce D > 0; ‘no real roote’ uce D
< 0. Example: Find k co that kx(x - 2) + 6 = 0 has equal roote: kx? - 2kx
+6=0D=9%4%-29% =0 cok=6(k#0).

o Word problems: Form a quadratic equation from the cituation, with the
unknown a< x, and colve it; reject roots that are not valid (euch a¢
negative length, age or cpeed). Typical problemc: product of concecutive
integers, ages, cpeed and time, area and dimencions of a rectangfe, work
problems, and the number of articles bought. Example: the product of two
consecutive pogitive integers i¢ 306: x(x + 1) =306 x?+x-306=0 x=
12, ¢o the integers are 17 and 18.

Key Terme
Qaadmﬁc Eqaatiou —ax’+bx+ec=0 a#o.

Standord Form — The form ax®+ bx + ¢ = 0 of & quadratic equation.
Root — A value of x that catisfiec the equation.

Factorication Method - Split middle term and equate each factor to zero.
Completing the Square — Making one cide a perfect cquare (x + p)% to colve.
Quadratic Formula - x = [-b + (6% - 4ac)] / 2a.

Diceriminant - D = b% - 4ac; telle the nature of roste.

D > 0 - Two distinct real rosts.

D = 0 - Two equal real roots, x = ~b/2a.

D < 0 = Mo real vootse.

Sum of Roots — —b/a for ax?+ bx + ¢ = 0.

Product of Poots - c/a for ax?+ bx + ¢ = O.
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Diagrame [ Flowcharte

Nature of Roots
Diccriminant Roots
D=b%—4ac>0 Two distinct real roots
D=0 Two equal real roots
D<o No real roots
Methode to Solve

oax? v bx+c=0
|

Factorication Completing cquare Formula
|

I I
Split middle term Make (x + ,b}z Uee =b D/ 2a

Solving o Word Problem
Read and accume unknown x

l

Form quadratic equation

!
Solve by o suitable method

!
Reject invalid roots

!
Ctate the ancwer with units
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Factorication vs Formula
Factorication Formula
* Quick when roots are rational * Works for every equation
. /l/eeds’ ac ¢cplit  (ees diccriminant D

Jextbook Exercise Questions

Q-1 Solve by factorication: 6x% - x - 2 = 0.

Ans. 6x% = 4x + 3x = 2 = 2x(3x = 2) + 1(3x - 2) = (2x + 1)(3x - 2) = 0. S x
=-1/2 or x = 2/3.

Q.2 Solve x* = Zx + 12 = 0 ucing the quadratic formula.
Ans.a=1b=-%¢c=12D=47-498=1.x=(?+1)(2=40r3.

Q.3 Find the nature of the roste of 2x* - 6x + 3 = 0.
Ans. D =36 -29=12> 0, ¢o two distinct real roots.

Q-9 Find & for which 2x% 4 kx + 3 = 0 hac two equal roote.
Ans. D =4k%_ 24 = 0,¢0k = +2V 6.

Q.5 The product of two consecutive positive integers ie 306. Find the integers.
Ans. x(x + 1) = 306, x*+ x = 306 = 0, (x + 18)(x - 17) = 0. x = 17 (reject
~18). The integers are 17 and 15.

Q-6 A train travele 360 km at uniform cpeed. IF the cpeed had been 5 km/h
more, it would have taken 1 hour less. Find the cpeed.

Ans. 360/x - 360/(x+ 5) = 1 — x?+ 5x - 1800 =0 - (x+ 45)(x - 40) =
0. Speed = 40 km/h.
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Important Board-Pattern Questions (with Solutionc)
Q.1 [1 mark] Write the diccriminant of 3x*— 2x + 1/3 = 0.
Ans. D =4 - 4(3)(1/3) = o.

Q.2 [1 mark] Ic 0.2 a root of x*- 0.9 = 07 Juctify.
Ans. (0.2)%- 0.4 = 0.04- 0.9# 0. So no.

Q.3 [Z maréc'] Solve: x% - 3x = 10 = 0.
Ans. (x - 5}[x + 2) =0rx=50r -2

Q-9 [2 marke] Find & cothat x* = 4x + & = 0 has equal roote.
Ans. D =16 = 4k'=0; k= 4.

Q.5 [3 marke] Solve 2x* - 2x + 3 = 0 by completing the cquare.
Ans. x?— (2/2)x = =3/2; add (7/4)% (x - 2/4)?= 25/16; x — /4 = +5/4; x =
3o0r 1/2

Q.6 [3 marks] A rectangular park ic 3 m longer than twice it breadth and
its area ic 90 m% Find its cides.
Ans. Breadth x, length 2x + 3: x(2x + 3) = 90, 2x* + 3x - 90 = 0; (x - 6)(2x
+15) = 0, x = 6. Breadth 6 m, length 15 m.
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« RErg FHIBIT: ax? + bx + ¢ = 0 T BT FHFVT, 5787 a, b, ¢ TRIIH TS &
3T a # 0, T x H Rarg THIFT FEATT &) 7g HIGH TG & IFTEIT: x° — Sx +
=0, 22 +x - 1= O/WWGWWW(&V)gW@'aGZ+bG
+ ¢ = 01 Rarg FHFT & sifddmae g 7er & &)
e Fiaoor ) g, THERT p(x) = 0 T & Al IT Foar W ag ax? +
bx +c=0C #0) d7 32T (x + 1) = 2(x — 3) TWA FRAT R x> + 7= 0
§AT & & Rara & adldh x(x + 1) + 8 = (x + 2)(x — 2) TIT FHIT W x + 12
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Barg T ax + bx + ¢ =0 (a #0) & HeT x = [-b + b* — 4ac)] / 2a & &K
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= 4 77 3]
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HIAT JNMF kx(x — 2) + 6 = 0 & FIAGT HAT & kx> — 2kx + 6 = 0, D = 4k? —
20k = 0, 3T k = 6 (k #0)]
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.2 g7 I I gof HHAT: x* — 7x + 12 = 0]
J-a=Lb=-7c=121D=49-48=]1x=(7%1)/2 =477 3

U.3 2x* — bx + 3 = (0 & Hol b} Gpld 301 Hii)
IJAT- D = 36 — 24 = 12 > 0, 3 @ 199 oo Hetl

9.4 k T AT 0T HHAT [T folr 2x2 + kx + 3 = 0 @ g SRR #o7 &l
ITT-D = k2 — 24 = 0, T k = +2./6]

9.5 3T AT eI QUlieh] T 0Tl 306 1 quiich JI shifel)
I x(x + 1) = 306, x2 + x— 306 =0, (x + 18)(x = 17) = 0l x =17 (-3
1) | quITeh 17 3717 18]

Y.6 Db Yoralet 360 lam THIAIT =eT A Feidt &1 72 =it § km/h sifea @t ar 3
| 2T o SA9TdT| =TT Z71d HIfeir]
I 360/x — 360/(x +S) = _ x>+ Sx— 1800 = 0 _ (x + 45)(x — 40) = 0|
AT = 40 km/h|

IE vt & Agawol 7o (g7 ARa)
gl [l 3iF] 3x* — 2x + 1/3 = 0 T fafdbae oIBT)
Ia%- D = 4 - 40(3)(/3) = 0l

.2 [| $iw] Fa7 0.2, x* — 0.4 = 0 & 7oT &7 HRU GHelr
I (0.2) — 0.9 = 0.04 — 0.4 # 0] T &

.3 [2 3] & Hifedr: x> — 3x — 10 = 0]
- (x = S)(x +2)=0; x =5aT =2

9.9 [2 3i%] k TTT BT T x* — 4x + k = 0 & 6% 7T &l
JTT- D =16 — G4k = 0; k = 4]
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v.S [3 3i] qof oaf fafer @ ger FHAT: 2x* — 7x + 3 = 0]
e x* — (7/2)x = =3/2; (7/4)? &15: (x - 7/4)> = 25/16; x — 7/4 = +5/4; x = 3
77 1/2]

9.6 [3 3ieh] TF SAqIHR UIdh o} cials SIS % I 3 3 m 3ifeia & 31 Ger
90 m? & Yol F1d FifAe)

Ie- TS , oiaTs 2x + 3: x(2x + 3) = 90, 2x* + 3x — 90 = 0; (x — 6)(2x + 1S)
=0, x = 6] NS 6 m, TS 1S m
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