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QUADRATIC EQUATION

EXERCISE - |

Sol.1

B

More than two roots

a=0, b=0, c=0
P2-3P+2=0=(P-1)(P-2)=0 =P=1,2
&P?2-5P+4=0 = (P-1)(P-4)=0=P=14
&P-P?=0=>P(1-P)=0 = & (P=0,P=1)

Sol.2

Sol.3

Sol.4

Sol.5

common roots is P = 1

B
(b—c)x®+(c—a)x+(a—b)=0
x =1 is one root of the given equation.

we see that of =

(o

o
X2+px+q=0<B

ki
2 - =
& Xx“+px-—r 0<8

Yy+8=-P
=o(o—7—0) + Y

(a—7) (oc—5)=oc2—ocy—oc8+yﬁ{
02— (y+ 8o+ 0 0T~

r

Oc2+p0c—r {oc2+poc+q=0

=o?+pou+q—q-—r
=—(q+7r)

A
a+P=3 &
(+PB)2=9,

oo~ Bl =4
(= B)>=16

40p=9-16 = ap="

QE. is x2—3x—%=0 A2 —12x—=T7 =0

A
b?=4(ac+5d%), deN
b?— 4ac = 20d?
= b?-4ac>0 - 20d®>0always (- de n)
20d? has not complete square root

Sol.7

Sol.8

Sol.9

Sol.10

Sol.11

HINTS & SOLUTIONS

= \/5 —+/20d? is rational always

so roots of the equation ax® + bx + ¢ = 0 are
irrational

A
a+bx+c=0
putx =2
4a+2b+c=0= x=2isarootof equation
one rootsis real = otherrootis also real
& ab>0 = a#0 = bothrootreal

C

X¥+2x—-n=0
D will be perfect square
D=4+4n=4(1+n)
1 +nis perfect square
1+n=9, 16,25, 36, 49, 64,81, 100
n=_8, 15,24, 35, 48, 63, 80, 99

8 values

n e [5, 100]

uuy

(Bx+2)x+rx+ (3k—1)=0
(12k + 4)x° + px+ (Bk —2) =0
6k +2 _r_ 3k-1
2(6k+2) p 2(3k-1)

1
=2 = 2r—p=0

f(x) = ax’ + bx + ¢

0c+B=_?b 50, b2—4ac >0

aB=%<O

B
y=axX +bx+c>0
f a>0 = D<0

or y<0

f a<0 = D<O0
b°—4ac <0

B

y=X+kx—x+9>0
D<0 = (k-1)2-36<0
(k+5)(k=7)<0 = -5<k<7
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Sol.12

Sol.13

A

ax’—bx+1=0

f(x) = ax® — bx + 1

f0)=0+1>0 = a>0
f-1)=a+b+1>0

Cc

5 az0
X +ax+b=0<b¢0

= a+b=-a

ab=b
b(a—1)=0 = a=1
2a+b =0 = b=-2
X +x—2=0
. D_-9
mmvalue:E— 1
Sol.14 C
y=—2x2—6x+9 a<0
D _-108 - _—(-6)_-3__
ymaX=Ta=_78=13.5 at X=Z—m—7— 1.5
Sol.15 C
2

f(x) = x= + 4x + 1 o1

(A) D=16—4 >0 real roots )

B) X +4x+1>1
X(x+4)>0 -4 N~ 0
= X<—-4orx>0
B is wrong

(C) f(x)>1when  correct
X(X+4)>20 = x<—4o0rx=0

Sol.16 D

Sol.17

X +9<(x+3)2<8x+25

X+9<xX¥+6x+9 = x>0
& (x+3)2<8x+25

X +6x+9-8x—25<0

X —2x—16<0

1-V17 <x<1+4/17 &x>0

= xe (0,1 ++17)
Integerx=1,2,3,4,5
No. of integerare =5

x2(x? = 3x +2) xz(x—2)(x—1)>0
T (x2-x-30) ~° (x+5)(x-6) -

X € (=0, =5) U[1, 2] U (6, =) U {0}

Sol.18

Sol.19

Sol.20

Sol.21

Sol.22

B

(M=2)x%+8x+(M+4)>0

= (mMm-2)>0 & D<0
ms>2 & 64—-4mM-2)(m+4)<0

16-m?-2m +8<0

= m?2+2m-24>0 = (M+6)(mM=-4)>0

= me (-, —6) U (4, ) m e (4, o)

least integral value of mis 5

B
v N1z
X —2p(x—4)-15=0{g N_B

forallxe R

= f(1)<0 & f(2)<0
1+6p—15<0 & 4+4p-15<0
P<Z p<E
3 4
A :
7z 1= pe(“"" E]
3 3
D
42 —16x+1=0 , AreR
1<oa<?2 & 2<p<3
f(1)f(2) <0 & f(2)(3)<0

(-12+A)(-16+A) & (-16+A)(-12+A1)=0
12 <A < 16 (Integer A) =13, 14, 15 Three values

1\ 2 /3
N __B

C

o
XC—p+gx—r=0—-a

AN

p
a—a+pB=p = Satisfygivenequation
p’-p°+pg-r=0
pg=r Ans.

(x—a) (x—Db) (x—c)=d<l3; d=0
Y

Now
(x—0) (x=P) (x=7)+d=0
= (Xx—a)(x—b)(x—-c)—-d+d=0
= (x—a)(x—b)(x—c)=0 rootsare a,b,c
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Sol.23

Sol.24

Sol.25

Sol.26

Sol.27

B
Let common roots is o

o? o 1

a-b 2-3 3b-2a

a-b -1

*="7 & ““z_m

_ 1
~ 2a-3b
— (b—a)(2a—3b) =1
= Bab—-2a%2-3b°=1 Ans.

a=b-a

B

(2-x) (x+1)=p
(x=2) (x+1)+p=0
= X¥-x-2+p=0

£50= p-2>0
a

& D>0 = 1-4p-2)>0 = p<%

= ..,

2 1
3

A
¥ is always positive
& —2x° + 6x— 9 is always negative
D=36-72<0, leading coeff <0
no real root = nosolution

B
a>0,b>0,c>0

ax®+bx+c=0 D>0or=0o0r<0

sum of roots = _?b < 0, product = % >0

both roots have negative real parts

D

(<Y = ez

= XX -2x>2

_2+J4+8 2+2J3
wp===—=""

1 ., B=1+43
(x—) (x=B)>0

—«/§)u(1+«/§, oo)

= X¥-2x-2>0

>
m
—_
|
38
—_

Sol.28

Sol.29

Sol.30

x can be in (3, «)

C
2X
y= 1+x2’X€R
= y2—2x+y=0
= D=0 = 4-4y*>0
= (Y’-1)<0 = ye[-1,1]
Range of f(y) = y> +y—2
. - 9 —b
vaalue:E:T aty=Z=
=
y=—5¢el=11]
f(—1)=1-1-2=-2

f1)=1+1-2=0
maxvalue is =0

-9
Range [T 0}

X +2xy +2y° + 4y + 7
= X+2xy+Y2+ Y +4y+7
= (x+y)2+y2+4y+7
= (x+y)2+(y+2)2+3
leastvalue of  (x + y)?is
least value of
-. leastvalueis=0+0+3=3 Ans.

D

X +2k-1)x+k+5=0
Case- |

() D=0

= 4(k-1°2-4k+5 >0
= k®-3k-4>0 = (k+1)(k—-4)>0
= Ke (-0, 1] U [4, =)

& (i) f(0)>0 = k+5>0 = ke (-5, »)

& (i) ;—2>0 N #
= ke (-, 1) k e [-5, 1]
Case-Il f(0)<0 =>k+5<0
=k €(— o0, -5]
Finally ke (Case - I) u (Case - Il)
ke (—oo, —1]
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Sol.31

Sol.32

Sol.33

Sol.34

A
6x —5x — 3
x? —2x+6

D"is always > 0
6x%2 —5x—3—4x2 +8x—24 <0
= 2% +3x-27<0
= (2x+9)(x-3)<0 = Xe[ 29 3}
least value of 4x° = 4.0°=0
9 2
Highest value of 4x? is = max [4{—2) , 4-32j

=max (81, 36) = 81

X*—KEC+KE+Lx+M=0

R R

AN

a+Pp+y+0=K

Yof =K

(+B+7+8)72=

o + P%+ ¥ + 8% + 2Xap = K?

C+PP+P+FP=K—2K=(K-1)2-1
minimum value =—1 at K=1
A
o+1
X +Px®+Qx-—19=0 —p+1
Y +1
(c+1)PB+1)(r+1)=19
= (+PB+r)+ (af +Pr+ro) + (ofr) +
/OL
XC—A®C +Bx-C=0—B8
N

a+B+y=A Xafp=B, Zapy=C
= A+B+C+1=19 = A+B+C=18

A
o
X +5x% +px+0q=0—P
X1
(a+B)+x,=-5 ... (i)
of + (o +B)x; =p
o

XC+7C +px+r=0—R
Ny,

(0 +B) + Xy = —7 ... (ii)

Sol.35

Sol.36

Sol.37

of + (o + B, =p

(+B) (X =%) =0

Xy # %o oa+B=0
Put in (i) & (ii)

X;=-5 Xo = =7
B

ax + bx+c=0, az0,
Given

a+b+c<0 & D<O0
= f(x)<0 Vxe R = f(-2)<0

= 4a-2b+c<0 = 4d4a+c<2b

B

M+r=2)x+(A+2)x—1<0 forVxe R
Case-1I

D<O0

A+22+4(02+1-2)<0

M +4L+4+4X%2+41-8<0

50 +8L—4<0

uuy

A+2)(5L-2)<0 = xe(—z, %)

& M+A-2<0 = A+2)(A-1)<0
e (-2,1)

?)

5

Case-1I

f A2+A—-2=0
A+2)(A=1)=0

Ae [—2,

= A=-2,1
for A=-2 Satisfy the given in equalility
0x +0x-1<0

2
= Xe[ 2, 5)
D
X — (A2 =5\ +5)x+ (2A>—3A—4) = B
oa+fP<1 & ap<1
A2—5L+5<1 & 2A\2-3r—-4<1
AM—-5L+4<0 & 2A\>-3A-5<0
A-4)(A=1)<0 & (@A=5)(A+1)<

Ae (1,4) &

)e (—1, %j
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Sol.38 A
C,:b?—4ac >0,
ax? + bx+c =0 real roots
C, satisfied
C,:a,—b, c are some sign
-b

— >0

a+f>0 = a

of >0 = S50
a

C, satisfied
C, & C, are satisfied

Sol.39 B

/(X
x2+2ax+b=0\B

D>0 lo—B] <2m
4a°-4b >0
a®-b>0

= b<a? a+Pp=—2a, af=b

lo—BI? < (2m)?
(—2a)?—4(b) <4m?
a°—-b<m?
b>a?-m?

be [a®—m? a?)

Sol.40 A

x2+ax+1=0<B

lo—Bl <5 = \/(oc+[3)2—4(x <45

= w/a2—4 <5 = a?<9 = ae (-3,3)
& a°—4>0 = ac (—o, 2] U2, =)
= ae (-3,-2]u[2,3)

Sol41 A
X +px+q=0
tan 30° +tan 15°=—p & tan 30%-tan 15° =

tan30%+tan15%  —p

tan 45% = 4 1an30°tan 15° “1-q
= 1-g=—p = g-p=1=>2+q-p=3
Sol42 B

X —2mx+m?—-1=0
i) D=0
4m2—4(m?-1)>0
= 4>0 > meR

& (i) f(-2)>0

4+4m +m2-1>0 > m2+4m +3>0

(M+3)(M+1)=0=>m e (-0, -3)U(-1, )
& (iii) f(4)>0
16—-8m+m?—1>0
m2—8m +15>0
(m-3)(m-5)>0

= m € (—oo, 3) U (5, o)
& (i) —2<;—2<4
—2<27m<4 ~ me (-2, 4)

finally m e (-1, 3)

Sol.43 D

X¥—(a-2)x—a-1 =0<§
o2 + B2 = (o + P)2—20P
=(@-2)2%+2@+1)

—a2-2a+6
in (024 B2 at B_12_ _
Min (o + B%) at 5A = > =1 = as=
Sol.44 B
X —2kx+k®+k—=5=0 Eé §4
() D=0 5
4k? —4k? -4k +20 >0 = k<5
& (i) f(5)>0
25-10k +k®+k—=5>0
= k®-9% +20>0 = (k—4)(k-5)>0
= Ke (-0, 4) U (5, =)
.. —b 2k
&("I)Z<5 3?<5 = k<5
- finally k e (—eo, 4)
Sol.45 C

X +px+(1-p)=0

(1-p?+p(1-p)+(1-p)=0

(1-p)[1-p+p+1]1=0 = p=1
QE.willbe = ¥®+x=0 = x(x+1)=0

= x=0,-1
Aliter
a+1—-p=—p = o=-1
Satisfies
1-p+1-p=0 = p=1
B=1-p=0 = B=0
Sol.46 A
X +px+12=0

= 424p4+12=0 =4p=-28 >p=-7
Now second equation
= x2—7x+q=0 hasequal roots
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49 in the form
= D=0 = 49-49=0 = 9= = (@ + mx + f)2
=a%* + (2 am)x® + (m? + 2af)x® + 2mfx + 2
by comparision
Sol47 C 2am=b , c¢=m?+ 2af
1,1 oP+p? 2
U4P= gty = 2P b b
o B (0([3)2 m=Z , C=4—a2+26.f
o2 4a°c = b? + 8a°f
c 2 _h2_ Qa3
((X+B)2—2(XB b ?—25 4a<c — b =8a°f
= W+&=-—7agr—”37;=—?r—
¢ sol51 B
a a<0 x*-2a|x—a|-3a’=0
, fx=a = a°-3a°=0 = a=0
a ¢ ¢ ¢c ¢ a = x*-2ax—a?=0
- 2a _ ab®+bc? 2a’ _ab® _bc? x-2atvda®+da® o 5o
c ac® abc abc abc 2 -
L 2a_b.c 2 1 1 a+v2a<a = xza+ /2a
b ¢ a (9) (Ej (é) oo a-+2a>a .- x=(1-+2)a
a b) \c X<a
X +2ax—5a%=0
- 8bc¢ in H.P. S—
c’a’ b « - —2at4a’ +20a _—2a+2J6a
2 2
Sol.48 A x=-a+/6a
__—(Ba-1) Y xz-a(l+6) (v x<0)
o+ 200= (a®-5a+3) (a® -5a+3)
or —a++6a<a .. x=(-1++/6)a
—ol= (3a—1)2 _ 1
9(a® -5a+3)°> (a’-5a+3) Sol.52 B
2 2 _
= 9a%2-6a+1=9a2—45a+27 XZ—XY+Y—4X2—4Y+16—0 x,yeR
X—xy+4)+(y"—4y+16) =0 .. (1)
— 39a=26 ~ a-=2 xeR = D20
3 (y+4)2—4(y’—4y +16) >0
= y?+8y+16—4y> + 16y—64 >0
Sol.49 D = y?-8y+16<0
a®+bx+c=0 a,b,ceR = (y—-4)2<0 = y=4

Put is given equation (i)

b C

2 2 -
=0 x*—8x+16=0

:>x+ax+a A®L

= (x—4)?2=0 = x=4
b C
= f(X) = X2 + g X+ E Sol.53 D
2
f(_2)<0 &f(+2)<0 x4—4x3+ax +bx+1=0
4a-2b+c<0 4a+2b+c<0 real & positive roots
a+PB+r+d6=4 & afrdé=1
2b ¢ 2b ¢
4—?+E<0 4+?+§<0 = (X=B=r=6=1
Yopf=a = a=6
Sol.50 B Yafr=-b = b=-4
a>* + bx® + ox® + dx + 2 is perfect square or (x=1)"=x*—4C + 6X° — 4x + 1
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Sol.54

Sol.55

Sol.56

Cc

ax +bx+c=0 0c+[3=_—b, aﬁ:%

a
o + B% = (o + B) [(a + B)? — 3aup]

(2] ¢

oo o] bt —30) _sabo i

a a? at

D
(y=1)x+(y+1)x+(2cy—c) =0
D>0 . xe R

= (y+1)2-4(y—-1)(2cy-c) >0
y>+2y+1—8cy?+12cy—4c >0
(1-8c)y?>+(2+12c)y+(1—4c) >0

vVye R D<O

(2+12c)°—4(1-8c)(1-4c) <0

(1 +6c)°—(1-8c) (1 —4c) <0
4c?+24c<0 = ce [-6,0]

& N"& D" have no any common root

() both common factor (root) (not possible)

1_1_c¢c

1 +1 2c

(i) 1f one common rootis a
(@®—o+c=0)x2

& a®+a+2c=0
o?— 30=0
or a=3 = c=-6
cz0 & c#—6
ce (-6,0)
B

mx—-9mx+5m+1>0 VxeR
D<0 & m >0
81m?—4m (5m +1)<0

81 m2-20m?-4m <0

61m2—4m <0
4
m6Im-4)<0 = me (0, a)

fm=0=1>0 VxeR => m=0

Sol.57

Sol.58

Sol.59

Sol.60

Sol.61

B
() D=0

1-4p>0 = pS% A%Lp

(i) f(p)>0
pPP+p+p>0 = p(p+2)=0
= pe(—oo,—Z),U(O,oo)

L =D 1
(i) 5= >p = —5>p

2a
finally p € (o0, —2)

A
2a%x? — 2abx + b? =0
D = 4a%b? - 8a%b?
=—4a%? <0
= rootsare nonreal
P22 +2pq+ =0
D = 4p2q2 — 4p%2 = 0
equal real roots
no common roots of given equations.

C

a®+b%+c?=1

(@+b+c)®=a%+b%+c?+2xab
=1+2Xab

(a+b+c)® -1

Xab = = Min Zab:%:-

1
2
Now %[(a—b)z +(b-cl+(c-a)] >0

a?+b%?+cP—ab-bc-ca>0 = 1>Xab

1
. Yabe [—E, 1:|

c

3 +2x(k®+1) +k?=3k+2=0
f(0)<0 =k?-3k+2<0
= (k=2)(k-1)<0 = ke (1,2

D

a
ax® +bx+c=0{

N
p
sum of roots = (2o + 3B) + (3o + 2P)

4 =5(a+ﬁ)=5(-9j
me|0, —
{ 61J 4
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Product of roots = 602 + 6p2 + 1308 Sol.65 B
=6(a+ B)? + of Let ax+bx+c=0
2 2
=6(_?b) +§ 26:2 +§ 0L+[3=_?b=a2+[32
o o = (o+ ) [(a+B)—1]=20p
Q. E X +Tx+ +£=0
a a® a of = % = o2p?
a®x® + 5abx + 6b% +ac = 0
of (ap—1)=0
Sol.62 B = op=0 o o=t
@=1)C+x+1)2—(@a+1) (¢ +x2+1)=0 fap=0
(a—1)(@ + x + 1)2 (+P)[(a+P)—1]=0
—(@+1)P+x+1)(C=x+1)=0 a+p=0, a+fB=1
R+x+1)[(@a=1) 6 +x+1) foaf=1
—(@a+1) (@=x+1)]=0 (a+PB)P—(a+B)—2=0
¥+x+1>0 VxeR ((a+B)—-2) ((a+B)+1)=0
= (@=-1)(C+x+1)—(@a+1)(C-x+1)=0 a+B=2 o+ p=-1
= 2% +2ax-2=0 = xX-ax+1=0 Quadratic Equations are
D>0 = a°-4>0 (1) ¥+0x+0=0 @ ¥®-x+0=0
ae (—oo,—2) U (2, ) B ¥*-2x+1=0 4 +x+1=0
Sol.63 A
2x -1 2x -1
x(2>(<2+3x)+1) >0 = x(x(+1)(2x)+1)
Xe (—°°,—1)U(_?1,0)U(%s°°) contains (— oo, %)
Sol.64 B
Case- | b>0 = ax+2bx+b>0
a>0,D<0
4b®>-4ab<0
(b?—ab) <0
Case-ll b<0 = ax+2bx+b<0
a<0, D<O
4b®>-4ab<0
b?—ab<0
In both case (b?—ab) <0
Now bx’+ (b-c)x+b—-c—-a=0
=(b-c)°—4b(b-c—a)
D = b2+ c? — 2bc — 4b? + 4bc + 4ab
= (b +c)?—4(b®>—ab)
(b+c)®>0 & (b®—ab)<0
= D>0 = real & Distinct root
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EXERCISE Il HINTS & SOLUTIONS
Sol.i B,D
] a " . Sol3 ABCD
ax +bx+c=O\B:oc+[5=?,0cB=g y=ax +bx+c
(A) B)
& X2 + X+r—0/0(+h ‘:
p q = \B+h ::|
- _biop-_a
o+ PB+2h= D = 37 D a<0 a<0
b b
_19_3 —E<03b<0 —E>03b>0
“2la p
%>0 —c<0 §<0:c>0
r r
&(oc+h)(l3+h)=5:>ocB+h(oc+B)+h2=5 abc <0 abc<0
S b\ ipeor ©) D)
- +h( a)+h 0

c_b® bg 1b* bg 10" _r

a 2a®> 2ap 4a® 2ap 4p® p a>0&c>0 a<0&c<0
-b —b
E_b_z_L_lq_z b2—4ac q2—4pr Z>O:b<0 Z<O:b<0
~a 4a° p 4p° T 2 - 2
a P abc<0 abc<0
Sol.2 B.C,D Sol.4 AD
» o ax +bx®+cx+d=0
X +ab+b=O\B, a,bz0eR have a factor x® + x + 1
(A) o2 + B2 = (o + B)2— 208 onerootreal & 2Imaginary o, B, vy
= (a®—2b) b
0B2=b? = x2— (a2 2b)x+b? arpar=-gm  Par=—tpy="
1,1 _o+Bp_-a . 1 _1 -b a-b
®  *B"ap b & ap 0D oa-1=— = 0=
2 a 1_ ___d ___d
= X +bx+b—0 or affr)= a = o=
= b+ax+1=0
Sol.5 B,D
2 2 2 3
C g+E=a +p _a -2 & g-E:1 Let acommon rootis o
© 3 B~ b %Ba
« « o?+abo+c=0
:xz—@xﬂ = b+(2b-a’x+b=0 of +aca+b =0
aa(b-c)=b-c
D) (a=1)+P-1)=a+p-2 1
=—a+2=—(a+2) Ifb=c = both are roots are common .-. oczg
(@1 (B=1) =08~ (0:+B)+ & of-c oy=b
=b+a+ B=ac v=ab

2 =
X*+(@+2)x+b+a+1=0 B+y=a(b+c) & Py=a%bc
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Q.E.isx*—a(b+c)x+a’bc=0

1 N x=%"1,x=1o — x=-205, x=10
further a satisfied given equation
1 1 Sol9 AB,C,D
—+a-b-—+c=0
a a a=2
/ r
= 1+a%(b+c)=0 X+bx+cx—1=0—p=a
1 Ny =ar
= a(b+c)= 2
]
x> —a(b +c)x+a%bc=0 %+a+ar=—b = a(F+1+r)=—b
le b bc=0
= ax—( + C)X + abc = & %xaxar=1
2 -
= alb+c)x*+(b+c)x—abc=0 23 = 1 N a=1
Sol6 CD & Z2ataar+dar=c
ax +bx+c=0 r r
X2 + 4x + 5 = 0 nonreal root \
. both roots are common a (—+r+1)=c
b?—4ac<0
gzg:g:k: a-k bedk c <5k %+r+1=—b&%+r+1=c = b+c=0
1 4 5 T e e
ke R, k0 1
f a0 :>ec>0 we know %+r>2 = (F+r+1)>3
butb may be (+) or (-) >3 = b<-3 = be (—o,-3)
& Ifa<0 = ¢<0
butb may be (+) or (-) & othertwo roots are % & r
Sol.7 D
A if 1 >1 = r<1
2 _ 0/(X r
XA PXHA=ENp for>1 = r<1
D>0 = p?-49>0
& o+ B =—Pp, (XB =(Q Sol.10 AﬂB
4 3 4 5
s/ = =
& R-res =0 =5 x—g T x-a °
o+ Bi=r 0Bt =s 6x° —14x—21x+49=0
Now x°—4qgx+209°-r=0 (Bx=7) (2x=7)=0
D=16q22—4(2<f—r) , 7 7
=4(40°—209° +1) =4(20° +T1) -3 T2
=4(2 o®p? + o + B4
=4(0€2+[32)2>0 2<%<3 3<%<4
= tworoots arereal
Product of roots = 29°—r
- 20(2[.))2 _ (064 + [54) Aliter
(- p?P<0 90 = 3(x=3) (x—4) + 4(x~2) (x—4)
one is positive & other is negative +5(x=2) (x=3)=0
9(2)>0; 9(3)<0, g(4)>0
Sol.8 AD one root lie b/w (2, 3)
20x2 + 210X + 400=4500 = 2x2 + 21x— 410=0 & otherroot lie b/w (3, 4)
= (2x+41) (x—10)=0
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EXERCISE - Il HINTS & SOLUTIONS
Sol.1 (a®-a-2)x+(a®-4)x+(a®-3a+2)=0 o« B
more thantwo sol. = an identity PrOdUCt=EXE=1
a?-a-2=0 = (a-2)(a+1)=0
a?-4=0 = (a-2)(a+2)=0 19
H 2__ 19 _ 2 _ _
a®>-3a+2=0 = (a-2)(a-1)=0 QE.is ¥~ x+1=0=3¢-19x+3=0
a=2
(+x+1)a%+(=%-3)a+ (-2x%-4x+2)=0 213
I
¥+x+120 Sol.4 x2+px+q=0<+3
= No, there exist any real x for equation an identity in a 243
(-p)=4 = p=—4
5 L g=4+3 = q=7
Sol.2 ax +bX+C=O\B ©,9 = (47
() a+ 1 B ’ o
B’ o Sol.5 (/—m)x" + {x+ 1 =0\2a’ ’eR
= sum = oc+[3+—+l 3q= ¢ N o = -t
T /-m ~ 3(¢-m)
(oc+B)_—b[a+cj 2 2
=(a+B)+ =— f—m + +1=0
(«+P) of al ¢ ( )9(f—m)2 3(/-m)
5 = (2-3/+9(/{-m)=0
Product = (a+l)(ﬁ+lj:(°‘[3+1):(c+a) = 2/2-9/+9m =0 Quadraticin/, /e R
p o ofp ac .~ D>0 = 81-72m >0
2 9
QE. is x24+0@*C)X (a+c) _, 9-8m>0 = m<g

ac ac
= acx’+b@a+c)x+(@+c)’=0
( pext ) Sol.6 xX*+4x +5x +2x—2=0
(i)  (0P+2), (B*+2) one root s (—1 + i)

sum =02+ B2 +4 = (o0 + B)2—20P + 4 = second root will be (-1 —i)
let other roots a, B

_b*-2ac+4a* sum =—4, product=-2
a’ Yo=a+pf-2=—4
Product = (0)? + 2(02 + B?) + 4 = oa+p=-2
Mo=oaf(12+12) =2
_c® b* ,c — of=—1
=—+2 —-2-|+4
a a a Remaining factor of given equation

2
x+2x—1=0
_c?+2b® —4ac+4a® _ 2b° +(c —2a)?

2 2 [
a a x:ﬂ:_liﬁ
Q.E. is 2
= a®C+ (2ac—b%—4a%)x+2b%+ (c—2a)’=0

Sol.7 xX*-2cx+ab=0& D>0

Sol.3 o?=50-3&p>=53-3 = 4c’-4ab>0 = c®-ab>0
X¥-5x+3=0 & azp X¥—-2@+b)x+a?+b?+2c2=0
oa+p =05, of =3 D<0
Now 4(a+b)?>—4(@®+b?+2c?) <0
o B_a’+B? 5°-23 19 = (a+b)2—2(a2+b2+202)<0
sumof=E+a— S =3 = 2ab-2c"<0
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= ab-c?<0 istrue - c®—ac>0

Sol.8 (a?—bc)x® +2(b®>—ac)x+c>—ab=0

D=0 = 4(b?-ac)’>-4(a®-bc)(c®—ab)=0
= b*+ab+bc®-3ab%c=0

= b(a®+b+c®-3abc) =0

= b=0 or a®+b%+c®=3abc

Sol.9 f(x) =2 + 2% — 7x + 72,

3+5i
X="%
2x—3 =5i
4% —12x+ 9 =-25
4 —12x+34=0
2x2—6x+17=0
f(X) = (2 —6x+17) (x+ 4) + 4

f(SESiJ=O+4=4

Sol.10 If common root is o
ac® +ba+c=0

bo? +co+a=0

o2 o 1
ab-c®> bc-a2 ac-b?

o= ab-c® _bc-a®
bc-a? ac-b?
(bc —a?)? = (ab—c?) (ac — b?)
b2c? + a* — 2a%bc = a?bc — ab® — ac® + b3c?

a’+b®+c®
abc

= a(a® + b +c® =3a%c = 3

Aliter

By observation common root is 1
(same value occur atcommon roots)
= a+b+c=0

a’+b®+c®
abc

= a®+b¥+c®=3abc = 3

ax +bx+c=04&

& ¢,X%+b,x+ a, = 0 have a common root a
ao® +ba+c=0
cio®+bo+a;=0

Sol.11

o? o 1

ab-b,c c,c—aa ab,-bc,

= (cc,—aa,)?=(a;b—Db,c) (ab, —bc,)

Sol.12.(i) X (y—1)—x+(y—1)=0
D20 = 1-4(y—1)220
= (1-2(y=1) (1+2(y-1))20

= (2y—-1)(2y-3)<0 = ye[%,%}

(ii) (y=1)C+2x(y+1)+9(y—-1)=0
D>0 = 4(y+1)°2-36(y—1)220
= (y+1)2-(38y-3)2>0

’
= (2y-1)(y-2)<0 = ye [572}

XX —7x+10>0
(x=5)(x-2)>0
X € (—o0, 2) U (5, o)
(ii) X —4x+3<0
x=3)(x—1)<0

Sol.13 (i)

= xe (1,3)

2X 1
3 >
2X°+5x+2

(i)

X +1

2x% +2x —2x%2 —-5x -2
(x+2)(2x+1)(x+1)

3x+2 <
(x+2)(2x+1)(x+1)

2 1
xe (—2,-1)u (_5'_§j

2x -3
4x -1

X—2
>
X+2

(iv)

(4x% —9x +2) - (2x® +x - 6)
(x+2)(4x—1)

>0

2x2 -10x +8

S 2(x—=1)(x—-4)
(x+2)(4x-1)

(x+2)(4x-1)

— >0

1
= Xe (=0, —2) U (Z’ 1]U(4,oo)

Sol.14 (i) (x—=1)2(x+1)%(x—=4)>0

>
X € (=0, —1] U[4, o) U{1}
xHx+1)°(x-2) |
(x-3)3(x+4)
(=x=1)(%=x—-7) <5

Let X —x =t
= (t-1)(t-7)+5<0 = t?-8t+12<0

(i)
(i)

= x e (-4, 2]u(3,00) —{-1, 0}

Mortion-
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t—6 0
Ex —)x( 6)2x<—x 2)<0 Z[E+E]:za2+62 :za2+Bz+Y2—Y2
x—3) (x+2) (x=2) (x+1) <0 B o op o

xe (=2,-1) U (2, 3)

LU vy

z (o +B2+y ) Y
(X +2)(x® —2x +1) - op
—4+3x—x?
D of denominatoris <0 & a <0 forall xe R LI B N B G
2 2 (02 + B2+ 7P
= % +3x-4<0 = (x+2) (¥-2x+1)<0 ocB By ya] [of By oy
= (x+2) (x=1)2<0 = xe (—oo,-2] U{1}

20

(iv)

[(Zoc —ZZaB] _Zod
Sol.15 f(x)=x®— (K+ 1)x+ K2+ K-8 ay  ofy
f(2)<0
=4-2(K+1) + K2+ K-8<0=> K —K-6<0 :(Za)z(Za)_(Za)[(Za)z—ZZaB—ZaB]+3an
= (K+2)(K-3)<0 =Ke (-2,3) apy opy
Sol.16 (a2—a+2) X +2(a—3)x+9 (a*—16) =0 _(Fa)?® (Z0)’ 3oBy _ ,
leading coeff.= a®~a+2>0, v ae R afy  afy  afy
now
f(0)<0 .
= 9(a*-16)<0 = (a®+4)(@a+2)(a-2)<0 Sol21 a+p=-3 & 0c[3=§
= (@a+2)(a-2)<0 = ae (2,2
o 2 2
Sol.17 f(x) = x°—2ax + a®> — 1 E+%<2 - 2 -EB <2
f(2) f(4) <0
(4-—4a+a®-1)(16-8a+a?-1)<0 (a+PB)? — 208 9-a
(a2—4a +3) (a2—8a+15) <0 =" 2 =
(a-3)(a—1)(a-5)(a—3)<0
= (a-1)(a-3)%(a-5)<0 = ae (1,5)—{3} | (2a-9) :ae(_w’o)u[g,wj

Sol18 x> +px+agx+r=0 & ofp+1=0
opn =—r

In=-r=n=r X2 +kx +1
satisfying equation Sol.22 m<2 vxeR
rP+prf+qr+r=0
2 -
r(r+pr+g+‘|)_0 _ _2<x2+kx+1<2
= r=0 orrr—pr+gq+1=0 N
Sol19 X®+ P2 + QX+ = 0 (i) 2% —2x—2<x®+kx+ 1
afy=—r = 3+ (Kk+2)x+3>0
D<0 Vxe R
(a——][ﬁ——]( _i) = (k+22-36<0 = (k+8)(k=4)<0
By U U o = ke (-8,4)
& (i) X+kx+1<2x%+2x+2
_(apy-1)> _(r-1® _ —(r+1)} 4 (2-Kx+1>0
2 2 2
(aBy) r r D<0 vVxe R
= (2-k)?-4<0 = k(k—-4)<0
Sol.20 23 +x-7=0 = ke (0,4) finally k € (0, 4)
1 7
To=-7 Tap =0 apy= Sol.23 xy + 3y? —x+4y-7=0 ()
2xy +y?—2x—2y+1=0 ()

2(i) - (ii)
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Sol.24

By2 + 10y—15 =0
y2+2y—-3=0

(y+3)(y—-1)=0 =y=1ory=-3

fy=1, x+3-x+4-7=x€R
lfy=-3, 3x+27-x-12-7=0
—-4x+8=0 =>x=2

xe R,y=1
x=2,y=-3

X¥+ax+12=0 -0,

X +bx+15=0 — oy

X+(@a+b)x+36=0 —ad

Let common root is o
o?+an+12=0

o> +boa+5=0

o’ +(a+b)a+36=0
(i) + (i) = (i) >0a?=9, a#x-3 =a=3
o = 3 satisfy (i) & (ii)

9+3a+12 = a=-7
& 9+3b+15=0= b=-8
oap=12 oy=15 o.0=36
a=3,p=4 a=3,y=5 a=3,86=12
Sol.25 ¥*-(a—3)x+a=0 5
(i) f(2)<0
= 4-2(a-3)+a<0
= —-a+10<0 = ae (10,x) ..(i)
& (i) D=0

= (a—-3)°-4a>0
= a’-10a+92>0
= (@a-9)(a-1)=0

N

= ae (—oo,1]U]9, =)

&f(2)>0 = a<10
b a-3
-——>2 —>2
& oa = 5 > = a>7
ae[9,10) .. (i)

& (ii)D>0 = ae (—w,1) U (9, =)

Sol.26

&f(2)=0 = a=10

> 7

d——>2 => a>7
=a=10 ..(iii)

finally (i) M (i) A (i) = a e [9, =)

C+x2+aP+x)+4=0
Let X+ x=t

D,=(1+4t)

t L real x
>S—— =
4

1
t<—— = nonreal x

(i)

(i)

(i)

(iv)

Sol.27

ft)=t?—at+4=0
D=a?-16

all four real & distinct roots

D>0 = a2-16>0 tz—;ﬁvL

a € (—oo,—4) U (4, )
&f(-ﬂ >0

= 1-4a+64>0 = a<67?

1 a
= E—Z+4>O

-b _ -1
»
2a 4 = 2

a € (—oo,—4)

Only two roots are real and distinct
D>0 = a(—,—4) U (4,x)

\_t=-1/4 /

Allfour roots are imaginary

1 65
(30 = R4,
b -1
- € -
%2a = a>
65
a€[4,7)

or
D<0 = ac (-4, 4) \/

65
finally @€ (— 4, Tj

Four real roots in which only two are equal

D>0
S ac (Ul L
-1 65
()0 =a-F
b _ -1
. _
2a 4  2°<
finally ae ¢

a®® + (b? + a2 — c®)x + b% = 0,
D<0

(b®+a?-c?)?-4a’h?<0

(b? + a® - c? + 2ab) (b? + a>—c?—2ab) <0

a,b,ce R*

* ((@+bP~c?) (a-b)~ ¢ <0
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Sol.28

Sol.29

Sol.30

X

fo...?-c?<0 = (a-b)®-c?<0
s~ (@+b)?=c?£0
= (a+b)?-c?>0 & (a—-b)®-c?<0
= (a+b)?>c? & (a-b)?<c?
= a+bs>c & Ja-b|l<c

a b

(x-a) (x-b) ="

a(x—Db) + b(x—a) =m(x—a) (x—Db)
= x(a+b)—2ab=mx*-m(a+b)x+mab
= mx—-(m+1)(@a+b)x+(m+2)ab=0
sum of roots =0

(m+1)(@a+b)=0

m =—1 or a+b=0
(m+2)ab
& productofroots<0 = T<O
from=-1
(_1_J;2)ab<0 = ab>0
lf(a+b)=0 = ab<0
m+2>O
m
m € (—o0,—2) U (0, =0)
X +qgx+r=0
Ix; =0

200+ X3 =0 = x5=-—20 satisfy equation
(—2a)° +q (—20) +r=0
o) +qg2a)—-r=0 = xX}+gx—-r=0
fx)=ax+(a—2)x—2

only for two integral values = f(x) <0

a>0

a+(@a-2)x-2=0

_-(@-2)ty(a-2)*+4a __ ~(a-2)(a+2)

2a 2a

Nt Q0 1/

- _ — = 2
x=—1, 2 (v >0 \_/5
‘I<§S2 :>1>§2%:>1Sa<2

Sol.31

Sol.32

k+(1-Kx+5=0

k-1 5
o+f= K OLB:E
o B_4 (o+B)*—20B 4
B o 5 af 5
(k-1)* _10
- k2 k =i:> (k-1-10 _4
5/k 5 (5/k) 5

= k®—=16k+1=0

|_?-

K, _ (kg +ky)® —2kik, _(16)2 -2

KT 2k, =

—2
2 Ky

=254

b

Let common rootis o
o?+boa+c=0
bo? +co+1=0
b(i) — (ii) = (?>-c)a+bc—1=0

1-bc -
= oc=(b2_cj putin (i)

— (1-bc)?+ (b—b2c) (b2—c) +c(b?=c)2=0

= 1+b?%?-2bc +b® +b%c®-b*c—bc
+cb*+c®—2b%c?=0

= 134+b%+c®-3bc=0

— (1+b+c)(1+b2+c2—bc—b-c)=0
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EXERCISE - IV

HINTS & SOLUTIONS

Sol.i ax+bx+c=0 :oc+oc2=%ab, oc3=% x=AEN16-4 ”126_4=2J_r\/§
2\3 -b° 5n
(0 +0)° = —3 a=2++/3 =tan 75° =tan >
a 12
—ps T
= o+ (®)?2 + 303 (a0 +0?) = atz [3=2—x/§=tan159=tanﬁ
c,c® 3c(-b)_ -b°
= 2+ 4+ — = 2
a a2 a(aj a° _ 6x” —22x+21 B2
Sol.4 552 _8x 117 5x*—8x+17>0
= a’c+ac’+b%—3abc=0
= (5y—6)x*—(18y—22)x+ (17y—-21) =0
vVxe R D>0 ifby=6
ax?+2(a+1)x+9a+14 —929)2_ - —_o1) >
Sol2  f(x) = (2 ) -0 vxeR (18y 222) 4(5y-6) (17y—21) >0
X" —8x+32 = (9y—11)2—(5y—6) (17y—21) >0
Denominator x> —8x+ 32> 0 = 81y?+121-198y—85y*+207y—126 >0
= ax+2@+1)x+9+4<0 = 4y°-9y+5<0 = (y-1)(4y-5)<0
= a<0 5
& D<O0 = Y€ |:1’Z:|:> ymin=1
= 4(a+1)>-4a(9a+4)<0
= a’+2a+1-9a°-4a<0 i 6 3
= 8a’+2a-1>0 y=35 = X=5 = Ynn=1
= (2a+1)(4a-1)>0
1 1 Sol.5 y=(2p%+ 1)x% + 2x(4p®>— 1) + 4(2p° + 1)
= ae(_w'_i U(Z,w y=2p2 (x+2)2+ (x—1)2+3
Ymin = 3 atx=1,&p=0
oo
ae "o Sol.6 ax’+bx+c=0
If f(at, B) = f(B, o) = fis symmetric
(i) fa,B)=c?=B # PB%—0 = a#p
Sol.3 o+ B =cosec 10°— +/3 sec 10° (i) f(a, B) = 0®p + ap?
=af(a+ B) = P + o) symmetric
2 [cos1og—x/§sin109] _4c0s70° _
T2 1, T sin20° o B
~2sin10%c0s10° =In| & £
52sin10%co (iii) f(a, B) In(Bj;tln(aj
1 . (v) f(a, B) =cos(o—p)
(XB = E cosec 102 — 2 sin 70° = COS(B — (X) Symmetric
_1-2-(2sin70°sin10%)
2sin10° so.7 1, 1 .1 _g.apenr
X X-a x+b
_ 1-2(cos60°-cos80°) _ 2cos80° 352 — 2(a—b)x—2ab =0
= 2sin10° = 2sinio® = X"~ 2(a-bjx
QE.is ¥ -4x+1=0 i a)¢f2a
(i) f(s) f( : j <0
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[az 2a(a-b) _abj (iaz _4a@-b)

3 13 3

3 3 abj<0

(a2 + ab) (ab] <0

1
3 3

a(a+b)(ab)>0

(ii) f(—%bjf(_?bj <0

4b®  2(a-b)2b b®  2b
[3+—3 abj[3+3(a b)-ab [<0

True

b ab+b?
_(a?j(a ; )<0 = a’®b(a+b)>0 True

X¥—ax+b=0

lo—Bl<c & D>0
(a—B)2<c® & a’-4b>0
(ot + B)?—4ap <c?

Sol.8

a’—4b<c® = b> %(az—cz)

(@a-2)x®+2ax+a+3 o,pe(-21)

a=2 = 4x+5=0

Sol.9 f(x) =
Case- |

=>X=-—¢€ (-2,1)

4

Case -l

()D>0

4> _4@+3) _
(a-2® (@-2) =
= 4a’°-4(a+3)(@a-2)>0

= a’—-a’—a+6>0 = a<6

a-5
a-2

a<2

>0

& (ii)g(-2)>0 =
= a>5 &

(4a+1)
(a-2) ~

& (iii)g(1)>0 =

- as2 & a<—%

. -b
&(IV)—2<£<1

-2a
-2 < 2(a_2) <1
a a
E 2<0 &a_2+1>0
a-4 2(a—1)
a_2 >0 & (a_2) >0
ae (—=,2) U(4,o) &ae (—w,1)U(2, )

= ae€ (-, 1)U (4, )

ac(- -

(casel) U

)u (5,6]
(case ll)

ae(—oo, -%)u{z}u(ae]

Letcommon rootis a
o> +bo+ca=0
o> +co+ab=0
of =ca
ay=ab
B+y=b+c, Py=hbc
QE. X—-(b+c)x+bc=0
a satisfy the given equations
a(a+b+c)=0
az0 a+b+c=0
X +ax+bc=0

Sol.10

= a=a

—(b+c)=a

Sol11 x——++ [1-1 —x (i)
X X
Rationalise
x———1+—

(i) + (i) = [,/x—%—q =0

Xx— 121 > x—x-1=0 = x= 1+
X 2

&
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1-45 1+/5

- reject (doesn't satisfy (i)) = x=

2

2
Sol.12 —3<[L"‘2j<2
X+ Xx—1

() 3¥¥-3x-3<x?+ax-2
Vxe R
42 +(@a+3)x+1>0
D<0 = (a+3)>-16<0
= 4<(@a+3)<4 = ae (-7,1)
X +ax—2<2x% +2x + 2
= x¥+(2-ax+4>0
D<0 = (2-2a)®>-16<0
= 4<2-a<4 =ae (-2,6)
finallyae (-2, 1)

& (ii)

6 6 2
(x+l) —(x6+i6)—2 (x+1j —(x3+i3j
Sol.13 ~——4 X4 =2 X
(x+lj +(x3+i3) (x+l) +(x3+i3)
X X X X
A®-B2 A3+B A—B)
A*+B  A3+B

Sol.14 X+ 18 + 30 = V/x*> +18x+45
Let Vx2+18x +45 = t,

2 —15 = 2t

t?—2t—15=0

(t-5)(t+3)=0
t#-3

t>0

t=5
X2+ 18x + 45 = 25
X2 +18x+20=0
D>0

of =20

Sol.i5 X*-3x%+1=0

Sol.16

Sol.17

= o

2t \° 2t \
(5] -9 =0
8t —12t2 (t— 1)+ (t—1)%=0
8122 + 122 + 2 —-3t2+ 3t—1=0
3t +92+3t—-1=0
= 3t-9?-3t+1=0
o 3C-9¢%-3x+1=0
If roots are (—2), (B—2), (r—2)
Let t=a-2
a=1t+2
(t+2)°3-3(t+22%+1=0
= +62+12t+8-3t2—12t—12+1=0
= t3+3t2-3=0
(a=2)(p—-2)(r-2)=—(-3) =3

satisfy given eqution

2t
t—1

Uy

X¥—-2x—a?+1=0- ap (i)
fx)=x*-2(@+1)x+a@a-1) - 1,8 ...(i)
from (i)
(x—=1)2-a%=0
x=(1+a),or
f(1+a) <0
(@a+1)2-2@+1)>%+a(a-1)<0
—(a+1)2+a(@a-1)<0

= -a’-2a-1+a’-a<0

x=(1-a)

U U

3a+1>0:>a>%1

f(1-a)<0
(1-a)’-2(@+1)(1-a)+a(a—1)<0
1+a°-2a+2a°-2+a%>-a<0
42°-3a-1<0 = (4a+1)(a-1)<0

1 . 1
ae (—Z, 1) finally a e [-Z’ 1]

x*— 18x% + kx® + 200x— 1984 = 0

A

U

oapfyd=—-1984 - of =-32
Yo = _1224 = 15=62

Equation may be written as
(x® + px—32) (x® + gqx+ 62) =0
= x*+ (p+a9)x+ (pg + 30)x°

ﬁ:t = o =ta— 2t +(62p—320)x—1984=0
p+gq=—-18 & pgq+30=k
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Sol.18

Sol.19

Sol.20

& 62p—32g=200
31p—16g=100
31p—-16(-18—-p) =100
47p=-188 = p=—4 & q=-14
k=pq+ 30

=(-4) (-14) + 30 = k=286
f(x) =32+ px® + gqx + 72

Let common root is o

2

oc+ac+b=0 — o =1

o’ +ba+a=0

X¥+ax+b=0 - 1,p = B=b

X +bx+a=0 - 1,y= y=a
The roots of given equation

1,B,y or 1,a,b
-p=1+a+b=0 = a+b=-1
= p=0
g=(a+b)+ab
q=-1-72 = q=-73
12+a2+b?=(1+a+b)>—2(a+b+ab)

=0%2-2(-73) =146

X +2k=-1)x+k+5=0
Case -1
() D=0

= 4(k-12-4kKk+5) >0
= k®-3k-4>0 = (k+1)(k=4)>0
= ke (-, 1] U4, )

& (i) f0)>0= k+5>0 = ke [-5, «)

& (i ;—2>o = #w
= ke (—o,1) ke [-5, 1]

Case-ll f(0)<0 =k+5<0 0
Skelm ) N
Finally ke (Case-l)u (Case-l)
ke (—eo, —1]

2log , (bx+28) =—logs (12 — 4x—X?)

25

= -logs (bx + 28) = —logs (12 — 4x — x?)
bx + 28 =12 —4x—x2

= X+(b+4)x+16=0 ()
has only one sol. D=0

b+4)2-64=0 = b=-12,4

bx +28 >0 .. (i)
& 12-4x-x*>0 = xe (-6, 2) ... (i)

putin (i)
b=4 = (x+4)?=0
= x=-4¢€(-6,2) = b=4
=-12= (x-4)2=0
= x=4¢ (-6,2), b=—12reject
Now equation (i) has only one root in xe (-6, 2)

In all cases = f(-6)f(2) <0
= (836-6(4+b)+16)(4+2(4+b)+16) <0
= (28-6b) (28 +2b) <0
= (b+14)(3b-14)>0
14
be(—oo, 14:|U|:?, ooj

but —14 doesn't satisfy (i) & (ii)

= be (-, —-14)u {4} U {%, wj

X*—ax+2=0
) D>0 = a>-8>0

A
= ae (-, —zﬁ}u[zﬁ, o)

(i) f(0)>0 = aeR
(i) f(3)>0 = 9-3a+2>0

= 3a-11<0 3ae[—oo, %)

(v) 0< ;—2<3 = 0<;—<3 = 0<a<b

finally ae [2&%}

1+ Iogz(Zx2 +2x +%j > log, (cx® + ¢)

2
= 1+I092W>Iogzc(x2+1)
(i) 4®+4x+7>0
= D<0 vV xe R
(i) cO+1)>0 = ¢>0

= log, (4% + 4x+ 7) > log, c(x® + 1)
= 4% +4x+7>c(@+1)
= (4-c)¥+4x+(7-c)>0
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D=16-4(4-c)(7-c) Sol.25 f(x) = 4x% —4px + (p?—2p + 2) 0<x<?2

Case-l c<4 forallxe R = DO i (- 4p)

(4-c)(7-c)=4>0 28 24
c?—11c+24>0
(c-3)(c-8)=>0

Ce (—o,3lU[8,0)nC<d4d=>cCce (o, 3]VxeR

P
2

Case- | %<O p<0

orD>0 = ce (3,8 nc<4 least value of at 0, f(0) = 3
s Ce& (—o,4) atleastone sol. p?—2p+2=3 \%
Case-ll c=4 p?—2p—1=0
4x+3 >0 atleastone sol. 010y5 02
c=4 p="=5 =>p=1-+2 = p<0
Case-lll c>4
& b=0 Case-I Ps2 = p>4
(c-3)(c-8)<0 2
ce[3,8 & c>4 least value at 2
ce (4,8 f(2)=3 v
ce (—=,4)u{dlu(4,8] = ce (—=, 8] p>’—10p+18=3
but ¢c>0 = ce (0,8] p?—10p+15=0 02
+
Sol.23 (a®>—6a+5)x°— Va®+2ax+(6a—a>-8)=0 - 10—2\/% = p=5+J10 = p>4
QE. = a’-6a+5=0 .
Xz_mx_(2_6a+8)= Case - Il 0<2<2 . .
a®-6a+5 (a®-6a+5b) = 0<p<4 —
£(0) <0 :>—(a;2—6a+8)< _ [@-4@-2 4 Ieastvalue:%:S = —2(p-1)=3
(a® -6a+5) (@a-5)a-1) .
p=-1/2 reject -+ pe(0,4)
ae (oo, 1)U (2,4) U[5,
& a2+(2a>g):>( a(;+2[)>()) p=(1-+2) or (5+410)
ae (e, —2] U [0, )
finally ae (—o,—2]U [0,1) U (2,4)U(5,») Sol26 P(x) = X + bx+ ¢ isafactor
X+ 6x% +25 = x* + 5% + 6x°
Sol.24 g(X) =2+ pxX2 + QX + 1 where p,q,rel = (% + 5)% — 4x°
g(0)=r = odd = (X +2x+5) (®—2x+5)
g(-1)=—1+p—q+r=odd Let (x> —2x + 5) is a factor also of
= p- q_‘]_even 3x* +4x° + 28x + 5
= p-—q=odd =3x° (= 2x + 5) + 6x (X% — 2x + 5)
Let +1(%-2x +5)
a, B, yare Integral roots = (¢ —2x + 5) (3x® + 6x + 1)
ofy=—r=odd = o, B, yare odd . common factor of both polynomial is
o+B+y=-p=o0dd = (. o, B,yare odd) P(X)=x*-2x+5
but qis odd P(1)=1-2+5 =4
of, By, ya are odd = p —q is not odd
which is constraduction = a, B, yare notintegral
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Sol.1

(x—a) (x—b)+c=0
= (x—a)(x=B)=0

Now (x—a)(x—B)=c
(x—a)(x=b)+c=c
= X=a,b

Sol.2.(a) 3 +px+3=0

o+ 08 =

3

& o¥=1 = a=1 or
p=-3(1+1%)=-6
fo?+o0+1=0

?+a+1=0
{reject -+ p>0}

:>oc2+oc=—1=—% = p=3
(b) ®*+bx+c=0

oaf <0 & a+P=-b<0
a<0 & B>0 (- o< P)
& ol >B

© (x-a)(x-b)-1=0, b>a

Sol.4

EXERCISE - V HINTS & SOLUTIONS

~(22)&) - tw+ B (o)

the roots of (i) are a®, ap?

X —|x+2]+x>0

Case-1 x>-2 = X¥*-x-2+x>0
= Xe (—o0,—v/2) U (W2, =)
- xel2 -v2)uV2, »)
Case-ll x<-2

= X+X+2+x>0

= ¥ +2x+2>0

= xe R (-
X € (—oo, —2)
x e (Case - I) u (Case - )

= xe o ~42)o 2, )

D<0)

Ailter [x + 2| <X +x = (€ +X) <X+ 2 <X + X

Sol.5 xX+(a—-b)x+(1—a—-b)=0 a,beR
rootsof (x—a) (x—b)—1=0 D=0
one is.in.(—oo, ) (@a—b)2-4(1—-a-b)>0
Otherlzln (b, ) = a?+b?—2ab—4+4a+4b>0
(d)zax +bx+c=0 (az0) b2+ b(4 - 2a) + (@2 + 4a—4) > 0
A +Bx+C=0 (A=0) Fstrue v b e R
-B 1(9_2) = D<0
arP+20=7" = 9=3(a A (4-2a)*—4(a2+4a-4)<0
= 4—-4a+a’—-a’—-4a+4<0
& ocB+(oc+B)6+62=% — 8a+8<0 = a>1
2 _ 2
a laj2la A) 4la A) A a+or=—-p, =9
(o + 0?)®=—p3
c 1b> 1bB_1b% 1B> 1bB_C o + (o) + 30 (a + ) = —p°
= 2 222 2aA 422 4A7 2aA A q+ 02 +3q (-p) =—p°
= p+g®+q(1-3p)=0
c_1b*_C_ 1B’ b2 —4ac _B®-4AC (b) X +2ax+(10-3a)>0 V xe R
SaTda A4 T @ T A :
a a a A D<0 = 4a2-4(10-3a) <0
= a?+3a-10<0
Sol.3 a%@+abcx+c®=0— o B (i) = (@+9)(@-2)<0 = ae (52
. —abc Qe 2)3 3p3
o+p="7 & B:(a =B Sol7 21 1 ox +5x2 t {_EE}
. | = [ )
3x% - 2x -1 22
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5x% — 2% +1
3x2 —2x -1
2y—-2)x+(y+1)=0

D>0 xe R
4(y—1)2—4(y+1)(5-3y) >0
y?—2y+1+3y2-2y-520
= 4y2-4y—-42>0 =y -y—-120

S stast
ye Y ] >

—2<y=2sint<2

23inte{—2ﬂ:| U {14”@ 2}
B '

Let y =

(5-3y)x% +

2

-], 5]

4

et B 124
te 12790 | Y |10 2

(@ x®+2@+b+c)x+3Mab+bc+ca)=0
D=0
4(a+b+c)>—4-3h(ab+bc+ca)=0
(a+b+c)?—3A(ab+bc+ca)=>0
a?+b?+c?+(2-3\) (ab+bc+ca)=0

Sol.8

a® +b® +c?

BAr-2) ————
ab+bc +ca
ra®

= BA-2) < —
Yab

b>a-c,c>b-a
—2(ab+bc +ca)

we knowa>c—-b ,
= a?+b?+c?>2(a?+b%+c?

& (i) (Bh—2)<2 = 1< &

from (i) 3

a
(b) x—10cx—11d =0 <b

C
x2—10ax—11b=0<d

a+b=10c ..... (i) , ab=-11d

c+d=10a ..... (i) , cd=-11b
(a+b+c+d)=10(a+c) , abcd=121bd
(b+d)=9(a+c) ac =121

& (ab+cd)=—11 (b +d)
= (ija+(i)c
= a2+ c?+ (ab +cd) = 20ac
= a?+c2—11(b +d) = 20ac
a2+ c2—99(a +c) = 20ac
(a+c)2—99(a+c)—22ac=0
(a+c)2—99(a+c)—22(121) =
(t—=121)(t+22)=0
a+c=121

ac=121
0 (a+c)=t(let)

a, b, c is positive
t#-22
~a+b+c+d=10(121)=1210

Sol.9 (a) x2—px+r=0<\7([;C , X qx+r=<z/g
a+P=p ..(), —+2[5 q ...(i), of = r...(iii)
from (i) & (ii) B=_(2q3—p) & o= —2(2%_0')

2
r=§(2p—q)(2q—p)
—-B6Xx+5 (x=1)(x-5)
(b) 169 2 _5x+6  (Xx—2)(x-3) >0
(x=1)(x=5)
23] >0 1\/2 \J&
(R)f(X) >0 = (=0, 1) U (2, 3) U (5, =)
& (Q) ) <0 = xe (1,2) U (3, 5)
(8) f(x)<1
X% —6x+5
2 -1<0
x“ —5x+6
-x-1 (x+1)
X% 5xi6 07 (x-2)(x-3)
xe (-1,2) U (8, «)
P) 0<f(x)<1 M
= RnNnS

e (-1,1) U (5, »)

Morion-
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Sol.10

Sol.11

(A) -1 <x<1 then f(x) >0 (R)
f(x) <1 (8)
0<f(x)<1(P)
(B) 1 <x<2then f(x) <0 (Q
f(x) < 1 (S)
© 3<x<b5then fx) <0 (Q

f(x) <1 (S)
(D) x>5 then f(x) >0 (R)
f(x) <1 (S)
0<f(x)<1 (P)
a,b,c,p,ge R

X2+2px+q=0<g

ax2 + 2bx + ¢ = 0 <°°B
1/

where f2¢ {-1,0, 1}
one common root
state—I  from (i) D>0
= 4p?—-4q=0
= (p*-q)20
from (i)D >0
= 4b?2—4ac>20 = (b®—ac)=0....(iv)
from (iii) & (iv) (p?—q) (b?—ac) >0 True
state—II one common rootis a
o?+2pa+q=0
ao® +2ba+c=0

...l

1 (c-aq)
2 (ap-b)

If both roots are common = B =% 1
But p#+1,0

= o=

| —

—_—I ;t—c = C#Qa
1 p q
or —;t—l ———C = b;tpq

X — 8kx+ 16(k2—k + 1) = 0

D>0
64k?—64(k>—k +1)>0 \' \ / /
= k>1

4\></
& (ii)f(4) >0

16—32k + 16(k?—k + 1) > 0
k2—3k+220
(k=1) (k=2)20 = ke (o, 1]U[2, =)

-b 8k
& (i) — >0 = —>0=k>0

2a 2

S

smallest value of k is 2 5

1 2

Sol.12 B

13.

14.

o+PB=—-p & o*+P3=q
(o B)° = (-p)°

= (a®+ B%) + 3op(o + ) =—p®
= q+30f (-p) =—p°

p%+q

3p

= of =

o
sum of roots = E +

o
product of root = E .

_ p®-2q
Q.E.is x* - pg— X+ 1=

= (P®+q)¥— (p°—2g)x+ (p*+q) =0

C
x2-6x-2=0
o -20g  o¥(a® -2)-p3(p* -2) "
209 2(a® -p°%)
2— =
" -2 = 6o putin (1)
& B2-2=6p
B
Let common root is a.
o+ ba-1=0 ... (1)
o+a+b=0 ... (2)
. b+1

on subtracting o = b_1

putin (i) = b=0or* ,/3i
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[ Solution Slot — 1 (Mathematics) |
Answer Ex-I SINGLE CORRECT (OBJECTIVE QUESTIONS)

1.B 2.B 3.C 4.A 5.A 6.A 7.C
8.A 9.B 10.B 11.B 12.A 13.C 14.C
15.C 16.D 17.B 18.B 19.B 20.D 21.C
22.B 23.B 24.B 25.A 26.B 27.D 28.C
20.C 30.D 31.A 32.B 33.A 34.A 35.B
36.B 37.D 38.A 39.B 40.A 41.A 42.B
43.D 44.B 45.C 46.A 47.C 48.A 49.D
50.B 51.B 52.B 53.D 54.C 55.D 56. B
57.B 58.A 59.C 60.C 61.D 62. B 63.A
64. B 65.B

Answer Ex-II MULTIPLE CORRECT (OBJECTIVE QUESTIONS)

1. BD 2. BCD 3. ABCD 4. AD 5.BD 6. CD 7.AD
8.AD 9. ABCD 10. AB
Answer Ex-IlI SUBJECTIVE QUESTIONS

1. a=2; No real value of x.

2.()acx’ +b(@a+c)x+(@+c’=0  (i)a°x°+(2ac—4a°—b’) x + 20°+ (c—2a)°= 0

3.3~ 19x+3=0 4.(-4,7) 6.-1+Jp;-1% /-1 9.4 10.3
13 1
12. (i) {5,5} (ii) {552}
13. () x € (= o0, 2) U (5, =) (i) x e (1, 3)
]

(i) x € (2, =1) U (-2/3, = 1/2)  (iv) X & (—o0, — 2) U(ZJJ U (4, =)
14. () xe (~oo,—1]U{1} U[4, ) (i) x € (—4,— 1) U (-1, 0) U (0, 2) U (3, =)

(i) xe (-2,-1) U (2, 3) (iv) X € (— 0, — 2] U {1}

(r+1)°

15.Ke (-2,3) 16. ae (-2,2) 17.ae (1,5) - {3} 19.- 20. -3
21. (= 00, 0) U (9/2, ) 22.k e (0, 4) 23.xe Rify=1,x=2ify =-3
24.a=-7,b=-8; roots (3, 4), (3, 5), (3, 12) 25.2 € [9, «)

: y 65 65
26.()ae (—,—4) (i)ae T’OO (i) ae _4’7 (iviae ¢
28.a+b=0,me (~=,-2)U(0,x)orm=-1,ab>0 29.x°+qgx—r=0  30.[1,2)
31.254
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Answer Ex-1V ADVANCED SUBJECTIVE QUESTIONS

] 2 K3 on
2.ae "5 3.X"—4x+1=0;a=tan 12 ; B=tan 12 4.1

5. minimum value 3whenx=1andp=0
6. (a) (i) and (iv);  (b) x*—p(p* = 5q°) x + p°q’(p° - 4q) (p°—q) = O
V5 +1

1
9.(—°°a—zju{2}u(5,6] Mx=""—12.-2<a<113.y,,=6 14.20

]
15.3y°—9y° -3y +1=0; (0 —2) (B—2) (y—2) =3 16.a [—Zﬂj 17.k = 86

14 11
18. 146 19.K<—1 20.(—oo,—14)u{4}u{3a j 21.25 <a<

22. (0, 8] 23. (0, —2] U [0, 1) U (2, 4) U (5, =) 25.a=1—- /2 or 5+ g 26.P(1) =4

Answer Ex-V JEE PROBLEMS
1.(a,b) 2. (a) C, (b) B, (c) D 3.v=0°B and &= ap® or y= ap® and 5 = o°p
o T 3t ©
4.B 5.a> 1 6.(a) D ; (b)A 7. [_E’_ﬁ} U [ﬁ,ﬂ

8. (a) A,(b) 1210
9.(a)D,  (b) (A—(P),(R),(S); (B)—(Q),(S); (C)=(Q),(S); (D)—(P),(R).(S)
10.B 1.2 12.B 13.C 14.B
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