Chapter 4

Exercise 4.7

Nature of Roots (Page 165)
The roots of the quadratic equation
ax* +bx+c=0

~b+~fb* — 4dac
2a

(Where we take a,b & c as rational)

The nature of the roots of an equation depends
on the value of the expression b* —4ac called
discriminant.

Case: If " —4ac = 0

are

Then roots of the equation are ) and — C

2a 2a’

So the roots are real (rational) and repeated
equal.
CaseIl: If b*—4dac < 0

Then the roots are complex/imaginary and
distinct/unequal.

CaseIIL: If b*—dac > 0
Then the roots are real and distinct/unequal.
However, if b* —4ac is a perfect square then
+/b* —4ac  will be rational and so the roots are
rational and unequal. And if A* —4ac is not a

perfect square then vb” —4ac will be irrational
and so the roots are irrational and unequal.

Here a=1 ,b=—2{m+i} , =3
m

Disc. = b* —4ac

(3] oo
- i ) "
- o)
G +_,)

. 4[,,, +__2+1]
[LH 15

Hence roots are real.

4

Question # 1(i)
4x* +6x+1 = 0
Here a=4 ,b=6 ,c=1
Disc. = b*—4dac
= (6) = 4D = 36-16
=20>0
Discriminant is not perfect square therefore the
roots are irrational (real) and unequal.
(ii) x*-5x+6 =0
a=1 , b=-5, x=6
Disc. = b*—4ac
= (=37 -4@)6)
=25-24 =1>0
Disc. is perfect square therefore roots are
rational (real) and unequal.
(iii) Do yourself as (i)
(iv) 25x*-30x+9 =0
a=25,b=-30 , ¢c=9

Disc. = b*—4ac
= (-30)*-4(25)®)
= 900-900 = 0

.. roots are rational (real) and equal.

Question # 2(ii)
(b—a)x*+(c—a)x+(a-b) =
Here A=b-¢ ,B=c-a , C=a-b
Disc. = b*—4ac
(6*0)2*4(1)*6)([1*5)
c2+a2720a74(ab7b27ac+bc)
¢*+a*—2ac—4ab+4b* +dac—dbe
((I2+C‘2+2(1C‘)—4£Ib—4bc+4b2
(H+C)2*4-b([l+c)+(zb)2
(z1+c—2b)2 >0
Hence roots are real.

Question # 3
(i) (p+q)x’—pr—gh’—dac = 0
Here a=p+q ,b=—p , c=—q
Disc. = b*—4ac
(-p) ~4(p+a)-a)
PP+ 4pg+iaqt
= (p+2q)°
.. the roots are rational.
(ii) p'—(p-q)x-q =0
Do yourself

Question # 2(i)
X’ 72(M+L)x+3 =
m

Question # 4
(i) (m+1)x2+2(m+3)x+m+8 =0
a=m+1 ,b=2(m+3) ,c=m+8
Disc. = b*—4ac
= (2(m+3))274(m+1)(m+8)
4(mz+6m+9)74(m2+8m+m+8)
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= 4(Jvn2 +6m+9—m’ 7811:7!?178) = bx*+a* (mzx2 +t+ 2,””),[:21,1 =0
= 4(-3m+1) = s +a’m’x* +2atmex+a'ct - a’bt =0
For equ'fil 1oots, we have = (b2+ azml)xz D T (cz 7b1)= 0
Disc. =0
= 4(-3m+l) =0 Here A=b*+a’m* , B=2a"mec ,
= —3m+l=0 C=a’(*-b%)
3 X 1 Disc. = B*—44C
= oo = ™73 =(2a’me)* — 4(b* + a*m*) - a*(e* - b*)
(ii) & (iii) =da'*m*c?® — 4a* (clb2 —b* +atctm? - szzmz)
Do yourself
= 4a® (almzc2 —*BP b —atltm + alblml)
Question # 5
) _ el g A g g SEpEH
x2+(mx+c)' = 2 =4a (—b ¢ +b" +a“b m )
= P entat e Ymex et —g? =0 For equal.roots we must have
Disc. = 0

= xz(l+mz)+2mcx+cz—rt2 =)

, L, = 4a*b? (7cl+bl+a2m3) =0
Here A=1+m", B=2mc ,C=c"—a"

<o Dise. = B—A44C = —c+b+a’m* =0 v az0,b%0
=(2mc)3—4(1+m:)(cz—a3) = o =dm'+b
= 4mzcz74(c27a2+mzczfmzaz) Question # 8
s 4(mzczfcz+azfmzc:+mza2) (nz7ba)x1+2(bzfac)x+clfab =0
=4(,Cz+a2+m3a3) A=a*—bc , B:Z(bzfnc),C=czfab
For equal roots, we have Disc. = B>-44C
Disc. = 0

Z(bzfac):|274(nz7bc)(clfﬂb)
4(b4+azc—"72abzc)
= ¢ = nz(l+mz) —4(a2c2—a3b+bc3—ablc)

as required.

2 2 2.2
—"+a" +ma® =0
2.2

2

2
= ¢ =a+ma

B 4(b4 +a’ct —2ab’c
Question # 6 —a* +a’b+bc? 7abzc)

(mx+ c)z = dax

g ; =4(n3b+b4+bc}—3abzc)
= mx +2mex+c”—4dax = 0

o 3,73, 3
= m’x*+2(mc—2a)x+c’ =0 _4'b((I +hite *3(1[)0)
A=m® | B=2(mc—2a) , C=c? Foreq%alroots,wemusthave
B*-44C =0

Disc. = B*—44C
= 4b(n3+b3+03—3z1bc) =0

= [2(!:1(:7251)]2747”202
= 4 =0 or a+b*+c*—3abe = 0

= 4(mzcz+4n:74nmcfm:cz) 3o i §
= b=0 o a+b’+c¢’ = 3abe

4(4(:2 - 4amc)

For equal roots, we must have
Disc. = 0

= 4(4(1274["”0) =0

e 16a(afmc) =0

= a-mc=0 = a=me

a a
= =— = c O0Or c=—
m m

Question # 7

ﬁJr(me:c)l . §
a” b*
= bleJral(merc)

2
= o’
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