what sapp: +92 323 509 4443,

emai | : megal ecture@mai |l . comr

Megalecture

Let's Educate Pakistan!

Exercise 4.7 (Solatiors)

TEXTBOOK OF ALGEBRA AND TRIGONOMETRY FOR CLASS XI
Available online@http://www.megalecture.com, Version: 1.0.0

Nature of Roots (Page 165)
The roots of the quadratic equation

ax’ +bx+c=0

-b++/b?- 4ac
2a
(Wherewetake a,b & c asrational)
The nature of the roots of an equation depends
on the value of the expression b? - 4ac called
discriminant.

Casel: If b*-4ac =0

are

X =

b

Then roots of the equation are - b and - —.

2a 2a
So theroots are real (rational) and repeated

equal.
Casell: If b*-4ac <0

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

Caselll: If b*-4ac >0
Then the roots are real and distinct/unequal.
However, if b?- 4ac isa perfect square then
Jb?- 4ac will berational and so the roots are
rational and unequal. And if b” - 4ac isnot a

perfect square then +/b? - 4ac will be irrational
and so the roots areirrational and unequal.

Question # 1(i)

4 +6x+1 =0
Here a=4 ,b=6 ,c=1
Disc. = b?- 4ac
= (6)"- 441 = 36- 18
=20>0

Discriminant is not perfect.Stivare therefore the
roots areirrational (real) &l unequal.

(ii) x*-5x+6 =10
a=1l, b=-5, x=6
Disc. = b?- 4ac
= (-5)*- 4(1)(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
Disc. = b?- 4ac
(- 30)* - 4(25)(9)
= 900-900 = O
\ rootsarerational (real) and equal.

, =9

Question # 2(i)
X - 2§8m+12x+3 =0

Mg
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Here a=1 ,b=-288m+12 , c=3
& mg

Disc. = b%- 4ac

= féez?é?m%T - 40)(3)

20
= 4aem2+i2+22- 12
& m 5
= 4%m2+i2+2- 9
&€ m o
= 4aem2+i2-19
& m g
= 4aem2+i2-2+12
&€ m o
.2 o
= 4§m- %9 i > 0
2 \g
Hence roots are reaf.

Question # 2(ii)
(b- ay#° +(c- a)x+(a- b) = 0
Here A=b-c ,B=c-a , C=a-b
Diss. % *b*- 4ac
(c- a)*- 4(b- c)(a- b)
c’+a’- 2ca- 4(ab- b? - ac+bc)
= c¢®+a’- 2ac- 4ab+4b” +4ac- 4bc
(a2 +c° +2ac)- 4ab- 4bc+ 4b°
(a+c)*- ab(a+c)+(2b)*
= (a+c- 20)° > 0
Hence roots are real.

Question # 3
(i) (p+q)x*- px- gb>- 4ac = 0
Here a=p+q ,b=-p , c=-¢q
Disc. = b?- 4ac
(- p)*- 4(p+a)(-q)
= p®+4pq+4q°
= (p+2q)°
\ therootsarerational.
(ii) px- (p-o)x-q =0
Do yourself

Question # 4
(i) (m+1)x*+2(m+3)x+m+8 =0
a=m+1 ,b=2(m+3) , c=m+8
Disc. = b?- 4ac
(2(m+3))' - 4(m+1)(m+#)
4(m2+6m+9)- 4(m2+8m+ m+8)
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4(m2+6m+9- m? - 8m- m- 8)

= 4(-3m+1)
For equal roots, we have
Disc. =0
b 4(-3m+1) = 0
P -3m+1=0
P 3m=1 b m = :—L
3
(ii) & (iii)
Do yourself

Question # 5
x2+(mx+c)’ = a®
P x*+m’x*+2mex+c®-a® = 0
b x*(1+m’)+2mex+c’- a® = 0
Here A=1+m’, B=2mc , C=¢’- a°
SoDisc. = B?- 4AC
=(2mc)’ - 4(1+ mz)(c2 - az)
= 4m’c’ - 4(c2 - a®+mc® - mzaz)
= 4(mzc2 - ¢*+a’- mc? +m2a2)
= 4(- cc+a’ +mza2)
For equal roots, we have
Disc. = 0
-c’+a’+mfa® = 0
P ¢ =a’+ma’
b ¢ =a’ (1+ mz)
asrequired.
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b b?x*+a? (mzx2 +c% + 2mcx) -a’®* =0
b b?x*+a’m?x? +2a’mex+a’c? - a®h? =0
b (b2 + azmz) X% +2a’mex +a? (02 - b2) =0
Here A=b®*+a’m? , B=2a’mc ,
C=a?(c?- b?)

Disc. = B?- 4AC

= (2a’mc)? - 4(b? + a’m?) xa?(c? - b?)

=4a'mPc? - 4a® (02b2 - b* +a%c’m’ - a2b2m2)

=4a° (aZmZC2 - c®b® +b* - a’c’m’ + a2b2m2)

= 43? ( b%c? +b* + a2b2m2)

For equal roots we must have

Disc. = 0
b 4a2b2(-02+b2+a2m2) =0
b -c2+b?+a’m? = 0 ~al0,bto

P ¢ = a’mf+b°

Question # 6
(mx+c)® = 4dax
P m’x*+2mex+c®- 4ax = 0
P m’*+2(mc- 2a)x+c® = 0
A=m’ , B=2(mc- 2a) , C=c?
Disc. = B*- 4AC
= g2(mc- 2a)@|2- 4m’c?
= 4(m202+4a2- 4amc- mzcz)
4(4a* - 4amc)

For equal roots, we must have
Disc. = 0

b 4(4a’- damc) = 0
b 16a(a- mc) = 0
P a-mc=0 P a=nmc

a
P — =1c¢c or cC =
m

Sl

Question # 8

(aZ- ba)x2+2(b2- ac)x+02- ab =0
A=a’- bc, B:2(b2- ac) ,C=c’-ab
Disc. = B?- 4AC
= gZ(b2 - ac)g2 - 4(a2 - bc)(c2 - ab)
= 4(b4 +a’c? - 2abzc)
- 4(a202 - a’b+bc? - abZC)
= 4(b4 +a’c? - 2ab’c
- a’c®+a’b+hc3- abZC)
=4(a’+b" +bc® - 3ab’c)
:4b(a3+b3+c3- 3abc)
For equal roots, we must have
B2- 4AC = 0
b 4b(a3+b3+03- 3abc) =0
P 4 =0 or a®+b*+c®-3abc = 0
P b=0 o a+b®+c® = 3abc

Question # 7
2 (meref

a’ b?
b b’*+a?(mx+c)’ = a’h?

WWW.MEG
WWW. Yout ube. co

For updates and news visit
http://www.megalecture.com

MEGA LECTURE

r#LECTU E.COM

nmegal ecture  Page2of2





