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SOLUTION OF EXERCISE #1.2
Exercise # 1.2

Q.1: Find the nature of the roots of the following equations:
(i) 3x*+7x-2=0
Sol.  3x2+Tx=2=0
Here a=3, b=7 c¢=-2
Disc =Db?-4ac
= (7)2 — 4(3) (=2)= 49 + 24= 73
Hence Roots are Real, Irrational, Unequal
(ii) 6x*=Tx+5
Sol. 6x2=7x+5
6x°-Tx-5=0
Here a =6, b=-7, c=-5
Disc = b2 — 4ac
= (=7)2 - 4(6) (-5) =49 + 120 = 169
. Hence Roots are Real, Rational, Unequal _
(iii) 2x*+3x+1=0 |
Sol. 2x2+3x+1=0 :
Here a=2, . b=3, ¢c=1
Disc= b2 — 4ac
=(3)2-4(2)(1)=9-8=1
Hence Roots are Real, Rational, Unequal

(iv) V2x? +3x-/8 =0
Sol. \/-x“+3x—\/_=0 ,
‘Here a=\/§, b =3, c=—\/§
[\~¢c =b%2-4ac
= (3) —4(W2)(~B) = 9+ 4416 =9+16 =
Hence Roots are Real, Rational, Unequal

Q.2: For what value .of 'k' the roots of the given
equatlons are equal.

(i) x*+3(k+1)x+4k+5=0 (IA-2019)
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- Sol. x*+3(k+1)x+4k+5=0

Here a =1, b=3®&+1), c=4k+5

| As roots are equal, so Disc =b%2—4ac=0
(3(k+1))2 - 4(1) (4k + 5) =0
9k2+2k+1)-16k-20=0

9kz+ 18k +9-16k—-20=0

9kz+2k-11=0

9kz+ 11k -9k -11=0 by factorization
k(Ok +11) =19k +11) =0

Ok+11) (k-1)=0

Either OR
9k +11=0 k—-1=0
Sk __11 k=1
9k =-11 = k =- A
{Hence - k=—1% or k=‘1

(i) x*+2(k-2)x-8k=0

Sol. x2+2(k-2x-8k=0 _
Here a=1, b = 2(k—-2), c=-8k
As roots are equal, so Disc =b2—4ac=0
[2(k-2)]2 - 4(1) (=8k) =0
4(k? -4k +4)+ 32k =0
4k2 - 16k + 16+ 32k =0
4k? + 16k +16=0
4(k2+4k +4)=0
kz2+4k+41=0
kz+ 2k + 2k +4=0 by factorization
k(k +2')+ 2k+2)=0 |

(k+2)(k+2)=0

Either k r2=0 OR k+2=0

k=23 l =29

e

Hence k=2
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b x2 + 0X 3 M
SOl Yikl:‘. ')l - 3]{'{’(‘, b o (), ( k
{ere ¢
As roots are equ(fl(,)sn
Disc = b*~ fl,{lfl = »
(6)* - 4(3k * ())' (k) =

_19k2 - 24k + 36=0
12(k3 + 2k - 3) 0
3=0 actori
11:2: iziﬁ k-3=0 by fartorization
k(k +3) - (k+g)-()
k+3) (k=1) |
§c+3=0 OR k-1=¢
k=-3 | : Sk
Hence k=-3 it %ol

(iv) (k+2)x*-2kx+k-1=0

Sol. (k+2)x%-2kx+k-1=0
' Here a=k+2, b = -2k, c=k-1
As roots are equal, so
Disc =b2-4ac=0
= (-2k)? - 4(k+2) (k—1) =
=4k? - 4(k2 -k + 2k — 2)=0
= 4k? - 4(k2 + k — -2)=0

- kg
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Q.5 Show llml the nmh of the vquatlmns'
(i) a’ (MK () +h'x" = b will be equal if ¢* = a*m* + b’

sol. a” (x4 l‘:)u i b*x? = a'h?
i 9 i
X "(lnx) 5 3([)1)()((:) + (c)d ! P l)zxz Hz})z = ()
a’ L,]lﬁx:x +2emx 4+ ¢ | +b*x L a’b?

a?m?x? + 2a2emx + aZe? + hx? - a%h? =0
by o) ARG ) [} ' ¢ ‘
a?m?x? + h2x? + 2aZemx + ac? ~ a?h? =
(‘121‘112 -.‘a 1)2) 2 -*‘ 2 Py S 0. ¢
¢ b%) x% + (2a%cm)x + a“c? — a%h%? =0
Here A = (a?m?+h?), B = (2a%cm), C = (a%c? - a*h?)
As roots are equal, so
Disc = b2 —4ac =0 ,
(2a%cm)? — 4(a?m?+b?) (a%c? — a%h?) =
4a’ L2n12 4(a'c?m? — a'h?m? + a?b2c? — a?h?) = 0
| 4=
4a%¢ b — da’c’m i—4a4b‘m —4a*b*c* +4a’h’ =
da'b2m? — da?bc? + 4aht =
4a2b? (a?m? — ¢+ b?) =0
a2m?—c2+b?2=0
a?m? + b2 = c? ,
2 2.2, 1.2 '
Hence c'=a’m +b PrOVEd.

(i) (mx+c)2 = 4ax v_vjll be equal if ¢ = -31- (llA-2017)

Sol. (mx+ c)2 =4ax |
) +2(m) 0+ (0 =405
‘m?x® +2cmx +¢” —4ax =0

1zxz + 2cmx 4ax + c* = O

Here A = mz B= Zcm 4a C=ct

As roots are equal, so
Disc = B2-4AC=0
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//—’—;’;1;5 equal roots if ¢* = am

(iii) x” +(mx+c) =

Sol. x' +(mx+c) =

(2em ‘,43«44)‘ _g(2em)(48)—deTm” =

()un) +(¢ g o S
’ﬁl 416& ,168(311

4e

1()11" oo 1()11‘«“1 » O

16a(a —cm) =

q—cm= 0 o a
g e g — It ey Proved,
—em =~ - - 22

2 2
a
2 2

'S +(mx)2+2(mx)(c)+(0) =a
X" +m"\;'+2cmx+c‘)—' “.=1)

(1+m3)+2cmx+c~—aﬁ=
Here A = (1+m?), B = 2cm, C = ¢ty
As roots are equal, SO
Disc=B2-4AC=0
(2cm)? - 4(1+m?) (c2—a?) =
fe2m? — 4(c2—a + ¢2m? - a’m?) =

M—zlt +4a° —A,e’{+4am =)
4a* + la*m* - 4¢2 =0 ' :
4(1f3+<11m~-- ¢t) = ()

At + aﬂm-~c~:()

A1 +m2)— 2=

o S (1+m 2)

e=a(l4my

ence C’ i az(l"F lnz) Proved.

————
m""\-—__

| Q.1:

‘are equal then prove that

3th

a’ + }; b
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(C“ - ﬂb)ﬂl - 2(;1" - l)u)x " (b" - :.1(:) =0

Here A=c2—abh, B=_ye_ bc), C=b2-ac
As roots are equal, so
Disc = B2~ 4AC =0
(-2(a% = be))2 — 4(c2 - ab) (b2 ~ac)=0

4(:11‘ +be — 2a2he)-d(h2e? — et — abd + a’bc) =0
4a” +4b°c” - 8a*he - 4b%e? + 4ac® + 4ab? — 4a’be = 0
da'+ 4dab? +dac’ - 19a2he = 0

= da (@3 + b3+ ¢3 — 3ahe) = 0
Either OR
:a_‘—b 0 a’ +b* + ¢’ —3abe = 0
' a’ +b* +¢* = 3abce
!a_"_+ b’ + ¢’ = 3abc Proved

Show that the roots of the following
equations are real:

xz—Z(m+~1—)x+3=0 ‘ (1A-2013)
- 1m

x? —Z(m +—1-)x+3=0
m ‘ \

1
Here a=1, b= —2(m+——),c =3

m : v
-Disc =b” —4ac = [—2(11;1 +_r;ﬂ —4(1)(3)
] or LR 9
= 4| m* +— 2]—12 =4m’ st 8l
me, By m
: 4 2 S )
= 4m? +— -4 =4| m? +—=1
_—’lﬁm. +m2 4 4(m T
Which is always positive for all values of ‘m
Hence roots are real. , ‘Prqv.ed
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w“itl;w ’:ﬂu.}q‘ Bw k- b? ~ (32_ |
I STt
18C - A W) '
s e for all values of ‘b" g «.
=g 7 ays pOSItIVE l Pro
which is aW roots art Rea.. 0 \v&
Henct — c)x—4=
2,411(:)\ +4(a+ )
(iii) ( 4 qatc) X 1=0
Sol. (b2~ 4a¢) xbz__tm(:‘ B=4(atc), C=—4
Here 77 10 = ((are)? = 40 - dac) (g
Dise = B - A

e+ ¢) + 16(0% — 4ac)
} ig(qz ++322;c +16¢? + 16b* ~ G4ac
= 16a - 32ac + 16¢* + 16b? : -
= 16[a2- 2ac+ ¢t + b?] =16[(a — ¢)2 + b2
Which is always positive for all values of ‘a’, ‘b’ & C
Hence roots are Real. Proved
Q.6: show that the roots of the <follow
equations are rational:

ing

() (a+2b)x? +2(a+b+ c)x + (a +.2C)'=' 0
Sol- (a4 b 2atbtox + (a+2c) = 0
Dioeps "2 B=2atbte), €= (@429
=4(a + bchcg ; ;ai‘ic . [2(a+b+c)]2 — 4(a+2b) (a+2c)
< g 40 %+ 2201~ 4(a? + 2ac + 2ab + 49
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' E#
(ii) (a+b)x’—ax-b=g L
Gol. (atb)x—ax-b=0
Here A=a+b, B=_4 C=_}
Disc = B2— 4AC ’

= (-a?)?% - 4(a+b) (-b)

= a? + 4ab + 4h?

=(a+2b)2  Which is a per

| perfect squar
Hence roots are Rational. - Sl(yxiz)lvef;d

mdraﬁc Equatinm\
SOLUTION OF EXERCIS By to Applied Math-1

123

(i) px’-(p-dq)x-q=0

Sol. Px2—(p-q)x—q=0

Here a=p, b=—(p-q), c=—q

Disc = b* —4ac = (—(p—q))% — 4(p)(—q)
=p2+ q2-2pq + 4pq

=p?2+q*+ 2pq
= (p+q)? Which is a perfect square,
Hence roots are Rational. Proved

Q.7: For what value of 'k' the equation(4-k)x’
+2(k + 2)x +8k+1=0 willbea perfect square.

Sol.” Here a=4-k, : b= 2(k+2), o = 8k+1
As equation will be a perfect square, sO roots are equal.
Disc = b* - 4ag'= 0 i
(2(k+2))% — 4(4 - k) (8k+1)=0 ;
4(k2 + 4k + 4)—4(32k+4—8k2—}<) =0 L
4k? + 16k + 16— 128k — 16 + 8212 + 4k = 0
36k2— 108 k = _O" e ,
36k k—3)=0 _'
Either : OR . 32021{:3"

36k =0 = k=0 ]k~ .
Hence k=0_°rk=
‘d;:;—;
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