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EXERCISE 4.7

1. Discuss the nature of the following equation.
g) 4x" +6x+1=0

b) X —S5x+6=0

c) 2x' =5x+1=0

d) 25x" -30x+9=0

Q. 4x +6x+1=0
solution
dx +6x+1=0
a=4 ; b=6 ; c=|
discriminate =bZ4-4ac
=6%-4(4)(1)
=36-16
=20

Hence, roots are irational and unequal

b. .\': w— S.T +6=0
Solution
X' =-5x+6=0

o=1 ;b=-5; c=6
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Discnminate = bZ-4ac
=(-3)%-4(1)(6)
=25-24
=]

Hence, roots are irational and uvneqgual

cr 2.\':—'SI+|=0

Solution
2x' =5x+1=0
a=2 ; b=5 , c=]

Discrimingte= b?-4ac
=(-5)*-4(2)(1)
=25-8
=]

Hence, roofs are imational and unequol.

d. 25x° -30x+9=0
solution

25x° -30x+9=0

Q=25 ; b=30 ; c=9
Discrminate = b2-4ac
=(-30)%-4(25)(7)

=200-200
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=0

Hence, roots are real and equal.

2. Show that the roots of the following equations will be real:

= -2(m+l}r+3=0:m=0
i |

m

. (b-c)x +(c-a)x+(a-b)=0.a,b,ceQ

I x:-2(m+—l-]x+3=0:m10

m

Solution

c=) =.2 (nm-l—) . =3

m /
If roots of equation are real =b?-4ac

Discnminagtion= b?-4Qc

— -y

=1 —Z(nt + -l-) - —4(1)(3)

m

e . -

=4m" +4L_,+8—12
=

=4m:+4l?-4
m

o

4[-{m: - L,r-?.h-lq

\ m ) |
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Hence , the roofs are reaql.

b (b-c)x* +(c—a)x+(a-b)=0.a.b.ce Q

Solution
a=b-c; b=c-a ; c=a-b
If the roots of equation are real= b2-40c>0
Discnmination = bZ-4ac

=(c~-a) =4(b-c)(a~-b)
=c* +b* - 2ac-4{ ab-b* - ac + bc |

=¢" +a" -2ac-4ab+4b° + 4dac - 4dbc
=a’ +4b° 4+ ¢’ + 2ac - 4bc - 4bc
=(a=2b+c) >0

Hence, roots aqre reaql,

3. Show that the roots of the following equations will be rational:
a) (p+q)x = px—q=0

b) Py’ —(p—q)x—qg=0

a) (p+qg)x’ = px—g=0
Solution
a=p+q ., b=-g ., C=-Q

Discnmination = b4-4ac
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=(~p) - Hp+qg)-q)
=p’' +4pg+4q°
:(p+2(]):

Hence, the roots are rotiongl

b) Px* ~(p-q)x-g=0
Solution
o=p ; b= -pq) . c=g
Discnmination = b%4ac
=[~(p-9)] -4p)-q)

=p +q -2pg+4pg
=(p+q)

Hence, the roots are rational

4. For what values of m will the roots of the following equations be equal?

a) (m+Dx +2(m+3)x+m+8=0
b) =21+ 3mx+73+3m) =0
c) (14 m)x* =2(1+3m)x+(1+8m)=0
a. (m+D)x +2(m+3)x+m+8=0
Solution:

a=m+] ; b=2 (M+3) . c=Mm+8

discrimination= b%-4qcC
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=[2(m+2)] =d(m+1)(m+8)
=¥ m” +6m+9)-4(m” +9m +8)

==12m-4

If the roots are equal then discrimination =0
-12m-4=0
12m+4=0

-4 -]
N = — —
12 3

Hence, the value of mis -Tl

b.xZ-2(14+3m)x+7(3+3m)=0
Solution
o=1 ; b=2(1+43m) : c=7(3+2m)

discnmination= b2-4ac

= (=200 3m)] = 4(1)(7(3 + 2m))
=41+ 9m" + 6m)-28(3 + 2m)
=4+ 36m" +24m -84 —-56m

= ~4(9m” ~8m - 20)

If the roots are equal then
Discrimination = 0

9Mm<-8m-20=0

—(-8) % 1( -8)" —4(9)(-20)
nm =

2(9)
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8+ :{(-8): - 4(9%-20)

2(9)
RE I
18
S+28
T
S+ 28 8- 28
m = m =
18 18
36 -20
m=— or m=——
I8 18
m=2 ~10
1 —
9
Sin Bos - 10
Hence, the value of ‘m'is 2, =
C.(1+m)x2-2(1+3m)x+(1+8m)=0
Solution
a=(1+m) . b=-2(1+3m) . Cc=1+8m

Discnmination = b%-4ac

=| -2( +3m):_r —4(1+ m)1+8m)

=4(149m™ + 6m) - 4(1+ m)(1 +8m)
=4+36m™ +2d4m—-4-36m-32m"
=4m’ -12m

=4m(m - 3)

If the roots are equal then
Discrimination=0
4m(m-3)=0

M=0 or m=3
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Hence, the value of mis 0,3

5. Show that the roots x2+(mx+c)?=a? will be equal, if c?=a? (1+m?)
Solution

X' +(mx+c¢) =a*

X+ (m::t: +C 4+ 2mxc) = a
x+mx +2mxc+c -a =0
(1+m))x +2mex+¢ -a” =0
a=(1+m)b=2mc.c=¢c" -a-
D=b" —4ac

=(2mc)’ -4(1+m’)c’ -a’)
=4dm'c” -¥Hc -a” +m-c” +da m’

=4a° +4a‘'m* -4c¢*
If the roots are equal then
Discnmination=0

da” +4a m” -4¢ =0
a(l+m)-¢c =0

a-(l+m)=c"

Hence, itisrequired to proved.

6. Show that the roots of (my+¢) =4ax will be equal,if ¢=".m=0
m

Solution

(mx+c¢) =4ax
m x- +2mex + ¢ = dax

mx'+2mc-4a)x+¢’ =0
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a=m;b=2mc-4a;c=c"

D= b* -4ac

=(2mc —-4a)’ - 4(m’)(c)’
=4m’c’ +16a° -~ 16mca - 4m’c’
=16a” - 16mca

= lbala - mc)

If the roots are equal than
Discimination =0
16a(a-mc)=0

a-mc=0
(Y

c=—

m

Hence, it isrequired to proved

-
-

7. Prove that 1—- + M)_
a- b-

cc=am +b:a20.bz0

~1 will have equal roofs, if

Solution
5 (mx +c¢)
— o m— = ]
a’ b
X omx +c 4+ 2mex
e o —
a’ b°
vomx ¢’
e e e | e e | | = ()
a- b T
| m . 2mc =
o e | X A e e | e =] 1= ()
a - b* b*
| m 2mc c’
a=—s+=—ib=——ic=—-]
a* b b’ b
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D=b" -4ac

()

If the roots are equal then

Discrimination =0

4:--2.2 S N S &

dmc 4 b+‘aﬁm ¢ ‘b =0
a b b )

, (B 2 2y, 2 g2
_:4_: smict- G ram Xe =b) | o
a'b a

b L " L] . | ~» > » " " "
amc —[b‘c‘ -b'+a‘m‘c--ab’'m’ ] =0

~bc'+b'+a'bm =0

bi(=c*+b*+a’m*)=0
~c*4+b’+am =0

b*+a'm =c¢*

Hence, It 1s required to proved.

8. Show that the roots of the equation (o’ —bhe)x' +2(b" —ca)x+ (¢’ —ab) =0 will
be equal, if either «' +b +¢' =3abc or b=0.

Solution

(a =bc)x” +2(b" —=ca)x +(¢c” —ab)=0

a=a" -bc:b=2b" ~ca).c =c” -ab

D=b"-4ac

= [Z(b: - ca)]: ~4(a* - becXc* —ab)

= 4(b" +cat - Zb:ca) ~§a‘c’ —a'b-be’ +ab’c)

= 4[b”' rca’-2b’ca-a'c +a'b+bc’ -ab:c]
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If the roots are equal then
D=0

4[b‘ ~3b'ca+a'b+ bc‘] ={)
b(b"‘ -3bca +a’ +c’)= 0

b’+a +¢ -3bca=0
a +b" +¢c’'-3abc=0

Hence, it iIsrequred to proved.
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