p Ac E Advanced Booklet Solution

IIT-MEDICAL Quadratic Equation

B css T

1. (B)
Required equation
x*—(1-2)x+(1x-2)=0

X2 +x—-2=0

2. (B)

Let 3 =t
110  t°+1 10
t

3 Tt 3
3t°-10t+3=0
3t°-9t—t+3=0
3t(t-3)—(t-3)=0
(3t-1)(t-3)=0

t+

=£3 n3=31 SoX==1
3
F=3 x=1
3. (B)

Given 16+4m—-26+x=0
dm+x=10 ... ()
54+9m-39+x=0
IMm+x=-15 ........ (i)

From (i) & (i) m=—-5,x =30

4, (©)
(x—nz+(x—2f+(x—3f::OmBismBﬂmeOMymmen
x-1=0
X—-2=0
x—-3=0

But no single value of x for all are zero at a time hence no of solution =0

5. (B)
Let =t
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10.

11.

L3,
3t
t?+9

3t
t*—6t+9=0
(t-3)"=0
t=3

2

(A)
X2 x(2i—2i)+(2i)(~2i) =0
X*+4=0

(D)

Given, x = -1 is the root of given equation
1-(p-3)—(3p-5)-(2p-9)+6=0
7—p+3-3p+5-2p+9=0

24 =6p

p=4

(A)
No root
X =1 does not satisfy.

(B)

As x+1 is factor so x = —1will satisfy the expression

= (-1)" +(p-3)(-1)’ =(3p-5)(-1)* +(2p+q)(-1)+12=0
=>p=2

(©€)

Product of roots =

2m-1=-m
3m=1

1
m==
3

(B)
a+p=0

a’*+a-2=0
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12.

13.

14.

15.

a’+2a-a-2=0
a(a+2)—(a+2)=0
a=1-2

(B)

lo—p| = (a+B)2—4oc[3
=/49+4x9
=49+36
_ 65

(D)

Given a+[3:—|a;B|
:_(a-B)

(a+B) = "

4(o+B) = (a+B) —4ap
3(a+B) =—4op
16 c
Ix—=-4x—
a? A
3x16
4
sac=-12

ac

©
Given a+p=-1
(2a+3)_
(a+1) B
2a+3=a+1
a=-2
ocB=3a+4 =—6+4 9
a+l -2+1

(A)
x* —x(sum)+ product =0
a+Bf=-1

1 1
— 4 — =
a B

o+f

1
6
1

of 6
ofy=—6

xz—x(—l)—6:0
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16.

17.

18.

19.

20.

21.

22,

(©)

(©)

af+a+p+1
a+b+c
a

E+9+1=
a a

x=19

(A)
Sum of roots =2—+/3+2+/3=4

Product of roots :(2—\/§)(2+\/§)
=4-3=1
Required equation x* —4x+1=0

(A)
Product of roots =30
Sum of roots =11

-.Required equation x*—-11x+30=0
x> —5x—6x+30=0
x(x-5)-6(x-5)=0
X=506

(A)

Given a+B:—9
a

C
oaff=—
a

Product of roots =

Q |

QeQpP_Y
p p
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23.

24,

25.

26.

27,

28.

29.

SPp=y

(©)
oa+P+2=5+2=7

af 16
2 2
x* —(7+8)x+56=0
p=-15 =56

8

©)

(1-p) +p(L-p)+(1-p)=0
(1-p)[1-p+p+1]=0

p=1

X*+x+0=0

x=0,-1

(A)
16+4p+12=0

p=—7
p*—4q=0
_ 49
4

(C)

pP+q=-p  pPg=q
q=0or p=1

p=0 q=-2
p=0,1

(D)
D=49-46K
=49-24K

If K=1or 2 D is a perfect square hence roots are rational

(A)
D<0
1-4m <0

im>1

4

(1 j

me| =,
4

(D)
Given D=1-4ab>0
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30.

31.

32.

33.

34.

35.

dab<1 ... (i)
D=16ab-4
= 4(ab—1) <0

Roots of equation x* —4Jabx +1=0will be imaginary

(A)

Given 16+4P+12=0
4+P+3=0
P=-7
P’ —4q=0
49 =4q

49
T4

(©)

Given 4g°—4Pr>0
q*=Pr ... (i)
4Pr—g° >0
Pr>g° ... (ii)

From (i) & (ii)
q°=Pr
q P
rq

(©€)

D=100-4(21-m)=0
25-21-m
m=-4

(©€)

D=0

(k+2)" 42K =0
k? +4+4k—8k =0
(k-2)"'=0

k=2

(B)
Sum of roots =P >0
Product of roots =—q<0

Both roots are red and opposite sign

(B)

Product of roots =1
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36.

37.

38.

39.

40.

{=-2
(B)
Given mn? —mx+5m+1>0
VxeR
If m>0

& 81m* —4m(5m+1)<0
81m? —20m* —4m<0
m(61Im-4)<0

+ve —Vve

+Vve

“»H

(B)
(K-1)"-4(9)<0
K?-2K-35<0
Ke(-57)

©)
2X° +6Xx—x—-3>0
(2x-1)(x+3)>0

XG(—oo,—3)u(%,ooj

(B)
2x° +6x—3x—-9<0
(2x-3)(x+3)<0

3]

(D)

X +2x+7
2x+3

x> —10x-11
2X+3

(x+1)(x—11)

6<0
<0

<0
X+~
2

xe (—oo, —gju(—l, 11)

2| T

A 4

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

41.

42.

43.

44,

45.

(D)
x? +ax+hbx+ab<0
X(x+a)+b(x+a)<0

(x+a)(x+b)<0

+Vve I —-Vve I +ve
1

-b —-a

(€)

(x+1)° >5x-1

X*—3x+2>0 Xe(—oo,l)u(Z, oo)
(x+1)2 <7x-3

x*—5x+4<0 xe(1,4)

X=3

(D)

Replace x by x —2 we get required equation
a(x—2)2+b(x—2)+c:0

ax’ +4a—4ax+bx—2b+c=0

ax’ +(b—4a)x+4a—2b+c=0

(©€)

If o, be the roots of equation 2x? —=3x+5=0

Then equation whose roots are 1 & 1

o
5> —3X+2=0 ... 0]
Given ax’+bx+2=0 ... (ii)
Equation (i) & (ii) are identical
a_b_2
5 3 2
a=5b=-3
(A)
-2 -2
y=— . . X=—
X

. -2 -2
Replace xby—2/xwe get revered equation whose roots are —,—
(04

2xi2+l2+6=0
X X

8+14x+6x> =0
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46.

47.

48.

49.

(©

Let obe common root

o’ —1lo+a=0
o’ —14x+2a=0
o’ o 1

—22a+14a a-2a -14+11
of o 1
—8a -a -3

s.a=2a/3
sa=24 =8

If a=0then x =0is common root

(D)
X?—X—2X+2=0
x(x-1)-2(x-1)=0
x=172
x*—x+3x-3=0
X(x-1)+3(x-1)=0
x=1-3

Common root =1

f(1)=4+3-7=0

(©

ao’ +ba+c=0

ba’+co+a=0

oo a1
ab—c> bc-a’ ac—b?
_ab-c¢® bc-a’

“"bc—a? ac-—b?
(bc—az)zz(ab—cz)(ac—bz)

p?e? +a* —2a2bc = abc —ab® —ac® + p3Z

a(a3+b3+03—3abc):0

Either a=0 or a®+b*+c® =3abc

(B)

Both equation are identical because roots are imaginary

a_ b c_
1 3 5
a=Ab=3Ac=5\
a+b+c=A.9
(a+b+c) =9

min
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50.

51.

(A)

B X
y x? —5x+9
yx? —5yX +9y = X

yx* —x(5y+1)+9y =0
Forread x, d >0
(5y+1)° —4.y.9y>0
25y* +1+10y —36y° >0
11y? 10y -1<0
11y* 11y +y-1<0
11ly(y-1)+(y-1)<0
(11y+1)(y-1)<0
- | | >
-1 1
11

=1

ymaxm

(D)
X2 +34x-T71

x?+2x -7
yX* +2xy —7y = X" +34x - 71
(y-1)x*+2x(y—-17)+(71-7y)=0
For real x,
D>0
4(y-17)" —4(y-1)(71-7y) 20
y? —34y +289—(~7y? + 78y ~71)> 0
y* =34y +289+7y* —78y+71>0
8y? —112y+360> 0
2y*—289+90>0
y> —14y+45>0
y> -5y -9y +45>0
y(y-5)-9(y-5)=0
(y-5)(y-9)=0

+ - +

l
- 1

5 9
ye(—oo+5)u[9,oo)

Y
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52.

53.

54.

(B)
p (12°-4.40)

ymin :4_3.:_ 4
4x A (3" -10)
ymin == 7
A
=—-4x-1=4
©)
_xP-2x+1
x+1

yX+y =X —2x+1

x> =x(2+y)+(1-y)=0
For real x,D>0

(2+y) —4(1-y)=0
A+y2+4y—A+4y>0
y>+8y >0

y(y+8)=0

+ - Lt
- 1 1 >

-8 0
ye (—oo,—8]u[0,oo)

(D)
= 4x% +20x* —23x+6=0
Let’s take roots are a,a,f3

20 _

=20+B= -5

:>a2+aB+aB:_TZ3
-6
2
SaP=—
b 4
) 6
= a’(-5—20)=—~
4
2 3 6
=50 + 20 _ZZO

=a*+200°-6=0

Which gives a :%

So 2(%%5:—5:[& -6

So roots are —6,

N |-
N |-

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

55.

56.

57,

58.

(D)

= 2x3 —5x*+3x-1=0

1
:>0LBY=§

:>oc+[3+y=g

H
:i+i+i:a+ﬁ+y: 2 _5

af By Ba  aPy (1j

(A)
=X —4x*+x+6=0
Roots are 2a., 30,3

S0, 2a,30,B =4

—~5a+B=4 1)
= (20.)(3a)(B)=—-6

—aB=-1 2)
By (1) & (2)

= a’(4-5a)=-1
=50’ -4’ -1=0
By thiswe get a =1
Soroots are 2,3,—1

(B)
=x*+3x+2=0
=a+b+c=0

= ab+bc+ca=3
=abc=-2

=a’+b’+c’~3abx =(a+b+c)(a’ +b*+c” +ab+bc+ca)=0

=a’+b’+c’=3(-2)=-6

(A)

—=x*+1=0

=oa+B+y=0

=af+py+ya=0

=ofy=1

:>(oc+[5+y)2 :0L2+[32+y2+2(0c[3+[3y+yoc)
= o’ +p*+7° =0

:>(oc2 +B2 +y2)2 =0c4+[34+y4+2(0c2[32+[32y2+y20c2)
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59.

60.

61.

62.

=0=a'+p*+y* + 2|:(OLB+ By +ya)2 —2(ap By +PBy.ya +ya.0c[3)}

=o't +B*+y +2[0-2(B+y+a)]
=0=0a'+p*+y'+2[0-2(0)]
=a'+B'+y" =0

(A)
Given D>0

oo P
2.2 a
roots are the there fore K>0

K e (o,%}
(A)

Product <0

a’—4a<0
ae(0,4)

(B)

D>0 /
& —£<O \ :
0

2a
& f(0)>0

Take intersection of all there inequalities.

./
\/Bl

() D>0 -a’-4a>0
a(a—4)20

( afy = l)
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+Ve | -Ve |, +ve
I

0 4

e I S

ae (—00,0]u[4,oo) ........... ()
(i) a(a+a+1)>0
a(2a+1)>0

T G G

(C)
lo—p|>0

(o +B)* —4ap >0
(P+2)° —4x2P>0
P> +4+4P-8P>0
(P-2)°>0

~Pe I—{Z}

(A)
Sum=4+3=7

Product=3x2=6
Roots =6, 1

(A)

Given |o—p|=3
(a=p) =9
(a+B)" —4ap=9

(Z::TJr(a?Z) =9

(a—4) +8(a—2)=9(a-2)’

a?— 84 + 16 + 84 + 16 =9a” +36-36a
8a® —36a+36=0

2a®—9a+9=0
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2a’-3a-6a+9=0
a(2a—3)—-3(2a-3)=0
(a—-3)(2a-3)=0

3

a=—,3
2

(D)

Given a+B=-p
af=q
r+6=-—p
=r

(a—r)(a—8)=a’-ad—ar+rd
=a’—o(8+r)+r3

= o’ +po+r
=q+r

(Given o +pa—q=0)

o +pa=q

(©

: 35
Given a+p= >
af=1
[(20.-35)(28-35)] =[4ap—~70(cu+B)+35 ]

:{4—}@%%5{5

=(4—3§2+3§2)3:64

(B)
If ax? +bx+c=0is dx identify the
a=b=c=0
A2 —3\+2=0
A —A—2L+2=0
M(h-1)-2(A-1)=0, (A-1)(A—2)=0
r=12
A —20—31+6=0
(h—2)-3(L-2)=0 r=23
And  A*=4
A=12

A =2 only common value
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10.

(B)
a+pB=-b/a
ap=c/a

B o

(=3
ajl o+—
a

_B_«a

Cap aa
(1 l} -2
= — —+— e
a a) a

(A)

Given

4 a/2

_ B/2

(D)

oa+p=z

o’ +p* =98

(o +B)’ —3ap(o+p)=98

8—-3.0pz=98

—90=6.0p
-30

of = - =

Revered equation x* —2x—-15=0

-15

a(s+2)=a<xf—if—s>*a<ﬁfl—ﬁ>
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11.

12.

13.

14.

15.

16.

17.

18.

(©)
|a—B|:1

(a+B) —4ap=1

p’—4q=1 = p°=1+4q

p’ +4q° =1+4q+4q°
:(1+2q)2

(D)

Product of roots = 1

(©)

Product of roots < 0

(C)
3-5i

Other root = ——
2

C_ Product
2

(A)
|-

J(a+B) —4ap = op

a+

[

o+P=

|
Ll \V)

a

of =

N ‘

(A)
a+a’=1

oo’ =o’=-k

(B)

Sum of roots =0

(©
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19.

20.

21.

22,

(A)
ax—ab+bx—ab
(x—a)(x-b)

(a+b)x—2ab=x*—(a+b)x+ab

x*-2(a+b)x+3ab=0 ... (i)
Given, sum of roots =0

2(a+b)=0

sa+b=0

©)

Given o, -B,=a, -,

(0‘1_[31)2 = (o, _Bz)z

(o +B,)" — 4o, = (o, +B,)" —dotB,
p*—4q=q"—4p
p*-q’+4(p—q)=0
(P-a)(p+q+4)=0

S p+q=-4 - (p=a)

(B)
Let roots be a, 2a
Sum = 30(:21_i ja:i
a’-5a+3 3(a —5a+3)
2

Product = a- 20, = 20 = —_—
a“—-5a+3

Solve.
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23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

(D)
|oc—B| =1

(a+B) —4ap=1

(A)
=Bl <5

(0 +B) —4ap<5

©
D<0

4a*-4(10-3a) <0

a’+3a-10>0
ac (—5, 2)

(B)

Given D=4(bc+ad)’ —4(a2 +b2)(c2 +d2) =0

- b? g% + a7 d? + 2abed —a%c? — 77 d? —b2 ¥ —b2d? =0

(ac—bd)’
-.ac=hd
(B)

Given D=b’-4ac<0
If b=0,a>0,c>0
Then D<0

(A)
D=0

(C)
D<0

(C)
D=0

(B)
D<0

b*—4ac<0
b* < 4ac

©
f(1)<0

ax’ +bx+c<0 VxeR c<0
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33.

34.

35.

36.

37.

(B)

(i) (A*+r-2)x*+(1+2)x-1<0

A +A—2

<0

AM+20—-A-2<0
M(h+2)—(h+2)<0
(A-1)(A+2)<0

L -Vve +

VX eR

< } | >
-2 1
re(-21) 0)
(i) (A+2) +4(A*+1-2)<0
A +4N+4+40 7 +41-8<0
50° +8L—4<0
5A° +10h—20—4<0
5A(A+2)-2(A+2)<0
(5.-2)(A+2)<0
+ve I —Vve I +ve
T 1 >
-2 5/7
—2<A<5b/2
From (i) and (ii)
Ae (—2,1)
(B)
Product of roots < 0 then roots are real and opposite in sign
(©)
D>0
(D)

©
y=x"+2

X =4Yy-2

Replace xby+/x —2 in the given equation we get revered equation whose roots are

o’ +2&B°+2
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38.

39.

40.

41.

42.

2(x—2)-3/x-2-6=0

2X—4—6=3Yx-2
2Xx—-10=3x-2

4x* +100—40x = 9(x-2)

4x* —40x+100=9x —18
4x® —49x +118=0

(A)
x-1

y=—-+ SLYX+y=x-1
x+1

y+1=x(1-y)

Y
1-y

Replace x by 1+—X we get revered equation
—X
2
(“Xj W) 5,
1-x (1-x)
(1+x)" =2(1+x)(1-x)+3(1-x)" =0

x? +1+2x—2(1—x2)+3(1+x2 —2x):0
X2 +1+2X —242x* +3+3x*—6x =0
6x° —4x+2=0

3x?—2x+1=0

(B)
30+2,3p+2

(A)
Replace x by 1/x we get

cx®+bx+a=0

(B)

Given a, 3 be the roots of
ax’+bx+c=0
ax’+bx+c=0 ... (i)
ap’+bp+c=0 .. (i)

From (i) & (i) 2a, 2B satisfy equation
ax?+2bx+4c=0
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43.

44,

45.

46.

47.

(A)
=x3+3x*+2x+4=0

=ofy=-3
:>ZOLB22
=ofy=—4

= X* = (20.+2B+2y)x* + (D] a2B)x —(20.28.2y)

= x3+6x°+8x+32=0

(A)
a+B,B+y,y+a
a+P+y=p

Hence roots of the equations are p—a, p—B,p—vy
X=p—a=>a=p—X
Equation is

(p=x)’ =p(p=x) +q(p-x)-r=0

=0

= x°—3px® +3p°x —p® +p° —2xp” + px* —qp+gx+r=0

= x*=2px* +2(p’ +q)x+r-pg=0

1+a

X=—"

1-a
Xx-1
=>o0=—
X+1

3
(x—lj _(x—lj_lzo
X+1 X+1

= (x—l)3 —(x-1)(x +l)2 —(x +1)3 =0

= -6x2—2-x3—x*+x+1=0
=x3+7x*—x+1=0
=X +7x*—x+1=0

(B)
(a1b2 - azbl)(blcz - bCl) = (Claz - C2a1)2

(B)

X2 —2x%+2x—-1=0

X=X =xX>+x+x-1=0
xz(x—l)—x(x—l)+(x—1):0
(x—l)(xz—x+1)=0 ............ (i)

From (i) two common roots are imaginary
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48.

49.

50.

51.

52.

(©

Use condition for one common root

(D)
4+2a+b=0
4+2c+d =0

Subtract 2(a—)c+b—d =0
b—d=2(c-a)

(A)

Let o be common root
ao® +ba+c=0
co? +ba+a=0

o o 1
ab—bc c?-a’ ab-hc
(a—c)b b
(c-a)(c+a) a+c
(c-a)(c+a) c+a
~b(c-a)  -b

U CR)
"a+c b
(a+c)2:b2
(a+c)2—b2:0
(a+b+c)(a—-b+c)=0

o=

o=

©)

Given a_ £ _c
2 -3 4

s.6a=-4b=3c

(A)

yXZ +yx+y=x"+3x+1

(y-1)x*+(y—3)x+y-1=0
Forreal X, D>0

(y-3)" -4(y-1)(y-1)>0

(y-3)"—(2y-2)">0

(y-3+2y-2)(y—-3-2y+2)>0
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53.

54,

55.

56.

(A)

X2 +yX+y=x>+3x+1
(y-1)x*+(y—3)x+y-1=0
Forreal x, D>0
3)" —4(y-1)(y-1)>0

y_

y-3) —(2y-2)" >0

3y—5)(-y-1)>0

(
(
(y-3+2y-2)(y-3-2y+2)=>0
(
(

3y—-5)(y+1)<0

] >

=< I
-1

5/3

y e[-1,5/3]

(A)

Kx? + Kx+ K =x* —x+1
(K—l)x2+(K +1)x+(K—1):0

D>0

(B)

y =2

min 4a
_(36+4.8.3)
B 4x-8
_ M (3+8)
B — A x8
=3X11:33/8

(A)

1

y= 1
4(x2 +2.4x+1j
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alxee2txe o1
4 16 16

ymaximum - g

©)
f(x):(x+2)2 -3
f(-4)=1
f(x)>1

When x <4

(D)

_ XP=x+C

x> +X+2¢C

yX% + Xy +2Cy = X> —X+C
(y-1)x*+(y+1)x+(2y-1)c=0
For real x, (y+1)° —4(y-1)(2y-1)c>0
y* +2y+1-4c(2y* -3y +1)>0
(1-8c)y’ +2y(1+6c)+(1-4c)>0 (i)
(ii) Is valid for all y if

D<0
4(1+6C)° —4(1-8C)(1-4C) <0
1+36C? +12C—-1+12C—32C* <0
AC* +24C<0
4C(C+6)<0

+Vve —Vve +Vve
l l

&
. I |

-6 0
Ce[-6,0] but C 6,0 (as it won’t take all real values if C =6, 0)

A 4

(A)
o’ +p2=(a-2) +2(a+l)

=a? —2a+6:(a—1)2 +5 is least when a=1

(B)
Roots are 3 =2, V3 +2, —\3-+2,-3++/2.
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61.

62.

63.

64.

65.

(A)

—=x*+ax+b=0

=a+p+y=0

=ap+py+ya=a

=afy=-b

=a’+p°+7y° :(OL+B)(0L2+B2—0LB)+y3
:(—y)((a+[3)2 —20cB—0t[3)+y3

=(-y)(v* - 3aB)+7°
=+30py=-3b
:>0L2+[32+y2:(oc+[3+y)2—2(oc[3+[3y+ya)
:>0L3+B3+y3:—3b:@

a’+p°+y* —2a 2a

(B)
=43 —12x* +11x+k =0

Sum of roots (a—d+a+a+d)=%=3
=a=1

As a is root of equation so it will satisfy if.
= 4(a)’ ~12a +11a+k =0

=4-12+11+k=0
=k-3

(B)

= x*—11x* +37x—-35=0

If root is 3+\/§, second root has to be 3—\/5
Let’s take third root o

So, (3+\/§)+(3—\/§)+a=11

=>ua=5

(A)
a, B,y are roots of x> —5x°+5x—3=0
a+B+y=0

(A)
D>0

(1-2k)" —4(k* —k-2)>0
4k? —4k +1-4k* +4k+8>0+ 9>0
f(3)<0
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66.

67.

68.

QVB
9+3(1-2k)+(k* —k-2)<0
9+3-6k+k?*-k-2<0
k?-7k+10<0
k? -2k -5k +10<0
k(k-2)-5(k-2)<0
(k-2)(k-5)<0

+ve | —Vve | +ve
¢ ' t »
ke(2,5)
(®)
D>0
e W)
2a I
& (5)>0 >
(B)

D>0 \\j/
—2<:9<4
2a I I
0 -2

f(-2)>0, f(4)> >
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B os o I

1. (1)
mx* —2x+(2m-1)=0
Product =3
2m-1
m

=3

(k=2)x* —(k-4)x=
(k-=2)x*—(k-2- 2)x 2=0
(k—2)x*—(k—2)x+2x-2=0
[(k=2)x+2][x-1]=0

X=—— or x=1

Difference = 3, i.e.
2 -2

1+——=3or -1=3
k-2 k-2
k=3k-6 4k -8=-2
k=3 k:§
4

The integral value of k£ will be 3

3. ()
(a2—1)x2+(a—1)x+a2—4a+3=0

For an quadratic to be an identity.
All coefficients should be 0.

. a’-1=0, a-1=0 & a’—4a+3=0
(a-1)(a+1)=0, a=1 & (a-1)(a—3)=0
~a=-11 a=1 & a=13

The only common value which satisfies all 3 is a=1.

4. (1)
x—3=+/5
Squaring on both side
x> —6x+9=5
X* —6x =—4 (1)
Square on both side
x* —12x° +36x* =16
Adding 8 x (1) on both side.
x* —12x% +36x° +8x* —48x =16—32
x* —12x° + 44x* —48x =16
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Add 17 on both side
xt —12x3 +44x* —48x+17 =1

“4)
Since both roots are common.
b,

b,

El
=
=4

QN 9 e

o B

(15)

Let common root be o .
~ol+aa+12=0 (1)
o’ +bd+15=0 .(2)
a’+(a+b)a+36=0 (3)
Let’s consider (1) + (2) — (3)

L a?=9=0

a=3 - given a is positive

Put . =3 in (3)

~ It (a+b)3+36=0

a+b+15=0
oo a+b+30=15

(7
Given: y=w
X°+3x+4

X2y +3xy +4y = x> —-3x+4
x*(y—1)+(3y+3)x+4y-4=0
Since, X is real.

b’ —4ac>0
(3y+3)2—4><(y—1)><(4y—4)>0
9y’ +18y+9-16(y* -2y +1)>0
—7y*+50y—-7>0

7y* =50y +7<0
7y?—49y—-y+7<0
7y(y-7)-1(y-7)<0

(7y-1)(y-7)<0
For y between {%, 7} , the above inequality holds.

.. maximum value of y =7.
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10.

(6)

Given roots of x? +2(k —3)X+9 =0

Lie between (—6, 1) )

*. at X =—-6, quadratic > 0. (

i.c. (36)+2(k—3)(~6)+9>0
12(k-3) <45

k-3<2
4

k<2l

Also at x=1, quadratic >0
1+2(k-3)+9>0
2(k-3)>-10

k—-3>-5

k>-2

—2<k<z
4

. Min value of kK =-2.

()

(GRS

1
Let x+—=t
X

S3tP-2t-1=0
3t* -3t+t-1=0
(3t+1)(t-1)=0

1 1 1
“X+—=lor X+—=——
X X 3
x?—=x+1=0 or

D=+1-4 or D=+1-36
D=+-3 D=+-35

For both the cases no real root is possible as D <0.

.. No. of real roots = 0.
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I1.

12.

@
s={xixeR & (VEv2) " +(VE-2) -0

We have a set S, such that for real x

(BB (&) -0

& we need to find n (S) ="?

VB2 =(VB-2) or B2 =
Let (VB++2) =t

We will set t +% =10

N

t?—10t+1=0

. 1049

2
t:5+«/ﬁ or tzS—«/ﬂ
(542 (5 or ($532) =2

1
From here or X>—4=-2 :\/§+2
[ J3—J2j
x> —4=2 oxE=2

*. X satisfying the conditions are \/6 , \/E , —ﬁ , —\/6 .
. n(S)=4

(58)
ax® —2bx+15=0 has repeated root
iLe. a=r
" 2(x:2—b or E:OL
a a
2
& oczzE = b—Z:E = azE
a a~ a b
Now, equation x* —2bx+21=0 has roots o & 3
oa+p=26 apf=21.
Since o is a root.
2
" (E) —2b><E+21:O
b b
2
3
b
b* =25

al+p’ :(oc+[3)2—20c[3
o’ +p* =4b*> -42=58
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13.

24)
1

2

3 1ax-1=0 = 0L+B=—%, ap-—t & Lol 15

3
o’ +p°
o Bz =

2 5
((X,+B) —2(1625

15

o

JEE Main : PYQ

©)
x? +5% :—(20)% X = (x2 +\/§)2 = J20x2

= X" +5+25x* =26x> = x'=-5 = x¥=25

So, o® +p° =50

(B)

x*—2(3k-1)x+8k*-7>0,V xeR

= D<0 = 4(3k-1) —4.1:(8k*~7) <0
= 9k® -6k +1-8k*+7<0 = k*-6k+8<0
= (k—2)(k—4)<0

. - +
& i
b 1

55 :
= ke(2,4); So, k=3

g v

S

©)

As, (oc2 +\/§) = —(3)1/4 o

= (oc4 + 24302+ 3) =30 (On squaring)
" (oc4 + 3) = (—)\/gocz

= o’ +6a’+9=30" (Again squaring)
o’ +30*+9=0

= a’=-9-3a"  (Multiple by o)
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So, o* =—9a* —2a°
ot =-90" —3(—9—3a4)

= o =-9d" +27+ 9

Hence, o = (27)2

= (o) =(27)°

= % =(3)"

Similarly, p%* =(3)"

Lo (o —1)+B* (B -1) =(3)" 52

(D)
Let x=3+ 1
1
bt
3+
4+...
1
= Xx=3+ 7= (x—3)(4x+1)=x
4+;

= 4x*-11x-3= x= 4x*-12x-3=0

2
4(x—§j =12 = x=\/§+g(\/§+grejected)

(A)
s o+P =064, a =256

o B a+p 64 64

BS/S + o (aB)S/e = (28 )5/8 _52

(B)
Let o and B be the roots of the given quadratic equation,
4x° +2x-1=0 (1)

Then, oc+[3:—% = —1=2a+2B and 40” +20.—1=0 [ a isroot of eq. (i)]
= 40’ +20+20+2B=0 = B=—20L(0L+1)

(D)

Let a and B be the roots of the quadratic equation
7x* —3x—2=0
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10.

ﬁS
a’ a

=

_ (o+B)—ap(a+p)
1-(a+B)° +2ap+(ap)
3,23
_ 7 717 _27
1—i+2 _—2+i 16
49 7 49
(A)
ax’ —2bx+5=0
If o and B are roots of equation, then sum of roots
2a:2—b = GZE and product of roots = a?
a a
= b’=5a (a=0) (i)
For x> —2bx—10=0
a+B=2b (ll)
and aff =-10 ..(ii)

o= E is also root of x> —2bx—10=0
a

= b*-2ab*-10a’ =0

By equation (i) = 5a—10a’ —10a’ =0
= 20a*=5a

= a :% and b? :%

o’ =20 and B* =5

Now, o +B2 =5+20=25

(D)

a-B=2 and a+B=—p also lJrlz_q
o

= p=2q

©)

The given quadratic equation is
(A +1)x* —4rx+2=0

* One root is in the interval (0, 1)
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. £(0)f(1)<0.
2(2*+1-40+2)<0
2(2* - 4r+3)<0
(A-1)(r-3)<0 = re[L3]

Butat A =1, bothroots are 1 so A #1
~ Ae@ 3]

©

Since, o and B are the roots of the equation 5x* +6x—2=0
Then, 50° +60.—2=0,58° +6—-2=0

50 +60, =2

5S, +6S; =5(a’ +p°)+6(a’ +B°)
= (5a* +60.° ) +(5B° + 6p° )
= o* (50” + 60 ) +B* (5P + 6B)
=2(a* +p*) =

(D)

Since, 2 —/3 isaroot of the quadratic equation X* + px+q=0
24 \/§ is the other root

;> x2+px+q:[x—(2—\/§)[x—(2+\/§)}
=X —(2+\/_) ( \/_)x+(2 (\/§)2):x2—4x+1

Now, by comparing p=-—4, =1
= p°-40-12=16-4-12=0

©

Sum of roots =

m’ +1
* sum of roots is greatest, .. m=0
Hence equation becomes x* —3x+1=0
Now, a+B=3, afp=1= |—0c—[3|:

o =7 =[(c—B)(o® +B* + aB)| = VB (9-1) =85

(B)

Let roots of the quadratic equation are a., 3.

Given, A =~ and ;\+%=1 2By

o

%:1 (i)

The quadratic equation is, 3mh2x* +m(m—4)x+2=0
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15.

16.

17.

m(4-m) 4-m
T o+P= (3m2 ): 3m and of3 =

Put these values in eq. (i),

(4mj +4f
3 2
T_3 . (m—4) =18 = m=4++18

3m?
Therefore, least value is 4— \/]3 =4- 3\/5

(D)

Let a and B be the roots of the equation,
81x* +kx+256=0

1
Given, (a)3 =B = a =’

Product of the roots = %

256
(a)()=22
I R -
= P {3) she3 ==y

Sum of the roots = —h
81

k 4 64 k
= —+ -
81 3 27 81

(D)

Consider the quadratic equation
(c—5)x*—2cx+(c—-4)=0

Now, f(0).f(3)>0 and f(0).f(2)<0
= (c—4)(4c—49)>0 and (c—-4)(c-24)<0

)
= c:e(—oo,4)u[47?,ooj and c €(4,24)

= Ce[4—9,24j
4

Integral values in the interval [%, 24) are 13, 14, ...

. $={1314,.., 23}

(D)

The given quadratic equation is
X2 +(3-1)x+2="%

Sum of roots =a+B=A—-3
Product of roots =afp=2-A

. 23.
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18.

19.

20.

a+p? =(a+p) —20p
=(A-3)" —2(2-1)
=A2 —4)+5
=(A-2)"+1

For least (oc2 +[32)X =2.

(A)

The roots of 6x* —11x+o =0 are rational numbers.
.. Discriminant D must be perfect square number.
D=(-11)-4-6-a

=121-240 must be a perfect square

Hence, possible values for a are =3, 4,5.

. 3 positive integral values are possible.

(B)

Given quadratic equation is : x> —mx+4=0
Both the roots are real and distinct.

So, discriminant B> —4AC >0.

. m —4-1.4>0
o (m—-4)(m+4)>0
. me (=0, —4) (4, o) (i)
Since, both roots lies in [1, 5]
-m
" —76(1, 5)
= me(2,10) (ll)

And 1-(1-m+4)>0 = m<5
g me(—oo, 5) ...(iii)

And 1.(25-5m+4)>0 = m<?

" me(—oo, ?) .(iv)

From (i), (ii), (iii) and (iv), m (4, 5)

(B)
1 1 1
+ ==
X+p X+q
X+ptx+q _1
(x+p)(x+q) r
2

(2x+ p+q)r=x*+ px+gx+ pq
X*+(p+q-2r)x+pg—pr—qr=0
Let oo and B be the roots.
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21.

22.

Soa+p=—(p+q-2r) (1)

& of=pq-pr-qr (i)

" oo=— (given)

.. 1in eq. (1), we get

= —(p+q-2r)=0 ..(ii)

Now, o’ +p* = (oc+[3)2 — 20

=(~(p+q-2r)) —2(pg—pr—ar) ...(from (i) and (ii))
= p*>+q°+4r° +2pg—4pr—4qr—2pq+2pr+2qr

= p°>+q°+4r>—2pr—2qr

=p’+qg*+2r(2r-p-q) ..(from (iii))

=p°+0’

(B)
Let, the roots of the equation, X +(2—1)X+(10—2)=0 are o and B.
Also roots of the given equation are
d—2+A—4)+27—40+40 % —2+\12-36
2 B 2
The magnitude of the difference of the roots is ‘x/kz - 36‘

3 _ 2_
(A-2) +3(x 2)(1*-36)
4 4
A—2)(4\* —4) -104
_ J 2 )z(x—z)(xz—l—za)zf(x)
As f(k) attains its minimum value at A =4.

So, o® +p% =

Therefore, the magnitude of the difference of the roots is ‘i @ ‘ = 2«/5

(D)
We have

f (x)=x*+2bx+2c® and g(x)=—x>—2cx+b* (xeR)

= f(x):(x+b)2+2c2—b2 and g(x):—(x+c)2+b2+c2
Now, f_ =2c’-b®and g, =b’+c?

Given: min f (x)>maxg(x)

= 2¢°-b*>b*+c?

= ¢°>2b?

= |c|>|b|J§

= %>«/§ = ‘%
c

b e(\/i'oo)

<2
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23.

24.

25.

26.

(D)

If @ and —1 are the roots of the polynomial, then we get
f(x)=x"+(1-a)x-a.
f(1)=2-2a and f(2)=6-3a

As, F(1)++1(2)=0 = 2-2a+6-3a-0 = a-_

Therefore, the other root is %

©)
x*+bx-1=0 (1) and
X*+X+b=0 .(2)

Subtracting this to get common root as X = b—l
Substituting the common root in equation (2)
(53] (F3)-e

(b+1)" +(b+1)(b-1)+b(b-1) =

b +2b+1+b? —1+b(b* +1-2b) =0
b*+3b=0

b=0, ++/3i

0 is not possible.
bl =

B

((a)—l)(x4+x2+1)+(a+l)(x +x+1) =0

= (a—l)(x2+x+1)(x2—x+l) a+1( +x+1)

= (x2+x+1)[(a—1)(x —x+1)+(a+1)(x* +x+1)} 0
= (X’ +x+1)(ax’+x+a)=0

For roots to be distinct and real, a # 0 and 1-4a* >0

— a=0 and a° <1 :ae(—i,oju(o, lj
4 2 2

(B)

oa=2+3i; B=2-3i, y="?

afy = % { product of roots = —9}
a

13 1
= (4+9)'Y=? = 'Y:E
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(A)

1
Let N and T be the roots of ax® +bx+1=0

Jo

£ )

NERN:
~ a=oB

1
Jodp
o
X(x+b*)+(a® —3abx)=0

= x2+(b3—3ab)x+a3 =0

Putting values of a and b, we get

x? +[(—\/5+\/E)3+3(\/@)(\/a+\/[§)}+(a[3)3/2 =0
= X —[as’z+B3’2+3\/@(\/a+\/ﬁ)—x2——3\/@(\/&+\/§)Jx+(aﬁ)3/2 =0

— 2 _(as/z T BS/z)X+ OLSIZBSIZ =0

Q|

Roots of this equation are o¥*, B*¥°
(B)
Given o’ +p°=—p and af=q

(XZ [32
Let — and — be the roots of required quadratic equation

o
2 2 3 3 2 2

So, O OL—><B—=OLB=CI

B « af  q B«

Hence, required quadratic equation is

xz—(_—p]x+q:0
q

= x2+£x+q:0 = X+ px+q°=0
q

©

Given quadratic equation is

X2 + px+3—p:0
4

So, aa+B=-p, OLBZQZTp
Now, given |o.—B| = /10

= a—Bzi\/ﬁ
= (a-p°)=10 = o’ +p’-2ap =10

= (a+B) —4ap=10

= p2—4x%:10 = p°-3p-10=0
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30.

31.

32.

= p=-25= pe{-25

©)
0

2

S

—

O

Quadrate equationis: x> — (a+ Dx+a*+a—-8=0
One root exceeds 2 and other is lesser than

= 2 lies between the roots.

A rough diagram it as shown below.
Where a and B are its roots.

= For 2 to lie.

between roots.

The only condition is

f@)<0
=22—(a+1)Q)+a*+a—-8<0
=>4-2a-2+a*+a-8<0
>a*-a-6<0
=>a*-3a+2a-6<0
=a(a—3)+2a—-3)<0
=>@+2)(a—3)<0

= using sign reheme method.
ae(-2,3)

le.—2<a<3

(324)

x> —x—1=0 roots = a, B

o’ —a-1=0 = a" =a"+a""
BZ_B_IZO . Bn+l:Bn+anl

+
Pn+1 = Pn + Pn—l
29=P +11
P =18
Pn2 =324

(66)

2 1 2

x-1 x-2 k

Xe R—{l, 2}

= k(2x—4—x+1):2(x2—3x+2)
= k(x—3):2(x3—3x+2)

=
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33.

34.

For x#3, k =1(x—3+i+3]
X—3

x—3+i322ﬁ,w>3 & x—3+i33—2ﬁ,vX<—3
X— X—

= (x—3+i3+3je(—oo, 6—4\/§]u[6+4\/§, oo)

X_
For no real roots k (6—4\/5, 6+4\/§)—{0}
Integral k € {1, 2, ..y 11}

Sum of k= 66

(13)

Since a is root of both the quadratic equations,
30° —100+ 271 =0 (l)
a’—a+2L=0 (i)

On solving equations (i) and (ii)
—T0+2.=0 = a=3L

Put o =3A in equation (i), we get
9 —3A+21.=0

N2=\ = 7»=% as A=0

Now aa=3Ah = A= %
Now sum of roots

a+tf=1 = [3:%

10
oc+y:§ = v=3

x3
%:—31 —18
9
(2)

Let e =t,(t>0)
t*—t° -4t —t+1=0

1 1

= tz—t—4—E+t—2 0

= (t2+tl2]—(t3+t)—4=0

2
= [t+}j —(t+1j—6:0
t t

Lett+%=u (u>2)

= u*-u-6=0
= (u-3)(u+2)=0
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= u=3 -1 (rejected)
= u=3

. 1
Since, u =t +E

= t+%:3 = t?-3t+1=0

= tzsi\/g:eX
2
= x:ln3+2\/§,ln3_2\/g

So, the number of real rots is 2.

35. ()

X2 +5¢2x+10=0 & P. =0 —p" (Given)

ot 5\/_ B, P, PPy + 5\/_P19)

Now =

(
P18F>19+5fP1§ AL

P, (azo B20+5‘/_( 19 B19)>
P, (alQ [319+5\/_( 18 ))
(@

s +5v2R, )

o [ (0954) 13542

Ps (alg (oc+5«/§)—[318 (B+5\/§))

(1)
(2)

Since, o+ 5\/_ =——
o
& Ble——
Now put there Values in above expression
__10R,Rs _
—-10R,PR,

18" 17

EXERCISE - 2 [A]

1. (A)
Given a+p=—
a=Db

la.—B|<2m

(0 +B)° —4ap < 4m?
—4b <Am?

a’-m*<b

D>0

4a® —4b >0

soat>h

From (i) & (ii)
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be[a2 —mz,a2]

(B)

g and r will be roots of the equation
a(p+x)2+2bpx+c=0
ax’ +2(ap+bp)x+ap*+c=0
gr = Product of roots
_ap’+c
T a

©)
In both equation coefficient of x* + coefficientof x + constant term =0
. 1is aroot of both equation hence only one root common

(©)

o+pB=a

oa=Db

~a’—an+h=0

"Bz—amb:o}

A, =a"+p"

A =a"+B™M =" o’ + B+ B
=" (ao—b)+p"* (ap—b)
:a(ocn+[3”)—b(0c”_l+B”"l)
A . =aA —bA_ .

E—()

©)
3x*—2x(a+b+c)+(ab+bc+ac)=0

D:4(a+b+c)2 —4.3(ab+bc+ac)
=4(a2+b2+c2—ab—bc—ac)

=2[(a—b)2 +(b—c)2+(c—a)120

(D)
f(n

)=(x-a)(x—c)+(x-b)(x-d)
f(d)=(b-a)(b-)<0
f(d)=(d-a)(d—c)>0
f(b)f(d)<0

One root between b &d

(©)

oa+p=-P Soof=—
B+r=-3P Br=-4
y+o=—06P yo=8

2(o+B+y)=-10P
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10.

o+p+y=-5P

- y=—4P s ap=—2
o =-2P _2P? =2
B=P P=+1
(©)

D,+D, =p°—4q+r°—4s

par g
P 2

D,+D, :(p—r)2 >0
At least one of D, &D, >0

(B)

n-2>0 s.n>2
64—4(n—2)(n +4)<O
16—n®>-2n+8<0

n+2n-24>0
n®+6n-4n—-24>0
n(n+6)-4(n+6)>0
(n—4)(n+6)>0

+ve | —ve | +ve
¢ , , >
-6 4
- 5 o—
ne (—oo,—6)U(4,oo)
From (i) & (ii)
n>4
(A)
Y_E
B
y+1_0c+[3_ o+
v-1 a-p (a+B)” —4op
b b
y+1_ a_ _ a
y-1 b? Jb? —4ac
a2_4E a
a
(v+)° v

(y-1)° b*—4ac

(b® —4ac)y® +2y(b® —4ac) + (b* — 4ac)
_b2y? —2y.b% +b?

4ac—y* - 2y(b” + b’ —4ac)+4ac =0

—0)
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11.

12.

13.

acy’ —y(b® —2ac)+ac=0

acx2+(2ac—b2)x+ac:0

(A)
D=b*-4ac
_ (4ac+c)’ oo 162° +¢° +8ac—16ac
4

4a—c)’

p-#%J .
4

Hence, roots are real
(B)

x? —(b+c)x+bc

(x-a)

yx—ay =x>—(b+c)x+hc

y:

x*—(b+c+y)x+bc+ay=0

Forreal x, D>0

(b+c+y)2 —4(bc+ay)>0

y? +2y(b+c)+(b+c)2 —4bc—4ay >0
y? +2y(b+c—2a)+(b—c)2 >0
Inequation (i) valid only when
4(b+c-2a)’ —4(b—c)’ <0

(b+c)2 +4a’ —4a(b+c)—(b—c)2 <0
4bc+4a’ —4a(b+c)<0
bc+a®—ab—ac<0
b(c-a)-a(c-a)<0
(b-a)(c—a)<0

From (ii) b—a>0&c-a<0
c<a<b

b-a<0&c-a>0
b<a<c

(A)
f(n)=ax’+2bx-3c

Given 4a+4b—-3c>0
Clearly f(2)>0

It has no real roots and f(2)>0
~f(x)>0VxeR

£(0)>0 = -3C>0

C<0

Product of roots = ﬁ >0
a

a—()
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14.

15.

16.

17.

18.

..C<0
a>0

(B)
Coefficient of x*+ Coefficient of x + Constant term =0
.. 1 is the roots of given equation let other roots be f3

.. Product of roots =B.1= ﬂ
b-c
a-b
~B= o
(B)

Let o, 3 be the roots of equation

11
a,x’+bx+c, =0 and —,= are the roots of ¢,x* +bx+a, =0

o p
Given a,x*+b,x+c, =0
G _b _a
”aZ b2 C2
(A)

Let o be the common root of given equation
30’ +ao+1=0
20° +bo+1=0

> o _ 1

a-b 2-3 3b-2a
sLo=b-a

&o=2a-3b

.2a—3b=b-a

3a=3b s.a=b
~.5ab—2a® —3b® =5a* —5a* =0

(B)
f(-1)=a—-b+c<0

a+c<b (Given)
And roots are imaginary then

f(n):ax2+bx+c<0 vxeR
f(-2)=4a-2b+c<0
sda+c<2b

(A)

Given x*+2ax+a<0

vxe12]

f(1)<0 :>a<—% ()

f(2)<0 = a<—g (i)

()
(i)
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19.

20.

From (i) & (ii) ae (—oo,—%j
(A)

N/

-2 4

(i) D>0

4m2—4(m2—1)20

1>0
(i) f(-2)>0

4+4m+m*-1>0
m’>+m+3m+3>0
m(m+1)+3(m+1)>0
(m+1)(m+3)>0

+ve —ve +ve

i
. ! !

A\ 4

f(4)>0
16—8m+m?-1>0
m?-8m+15>0
m? —=3m-5m-+15>0
m(m-3)-5(m-3)>0
(m-3)(m-5)>0

+ve —Ve +ve

&
A}

A 4

.
m & (—0,3) U (5,%0) (ii)

—2<+2—m<4
2

-2<m<4 (iii)
From (i), (ii), & (iii)
m e(—l,3)

©
Let p=2k+1

g=2m+1
D =4p*-4.2q
= 4] (2k+1)' ~2(2m+1)
= 4(4K’ + 4k +1-4m-2)
=4(4K* +4(k—m)-1)
Clearly 4k +4(k—m)-1 is odd if D is a perfect square 4k?+4(k-m)-1=(2n+1)’
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21.

22,

23.

4k* +4(k—-m)—4n®—-4n=2
Which is not possible

.-.D can not be a perfect square hence root can not be a rational

(A)

Given a+b+6¢c=0

D =b? —4ac = a® +8ac +36¢?
=(a+4c)’ +20c? > 0

(A)

0 b a
(n)=2n*-an-b’
(a)=2a’-a’—b’=a’-b’>0

f(0)<0

..Both roots lies between —%&a

©)

y+yx* = 2x

yx>—2x+y=0

For real x

D>0

4-4y*>0 nyr<1

lyl<t
ye[—l,l]
Let 7L:y2+y—2:y2+2.1 1 1

2 4

=222
'y
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24,

25.

26.

(©)
D>0

(a—3)2 —4a>0
a’+9-6a—-4a>0
a’-10a+9>0
a’-a—9%+9>0
a(a-1)-9(a-1)=0
(a-1)(a-9)=0

+ve | ve . Hve
ae(—0,1]u[9,x) (i)
f(2)>0

~4-2(a-3)+a>6

4—-2a+6+a>0
10>a

2>(a—3)

Condition for both root less than 2

me (—oo,l]

Required condition for at least one root one roots greater than 2
me [9, oo)

sa<’

(©)

)

f(0)<0
a-3<0
a<3

(D)

oa+p=m

aff=n

(o +a+1)(B? +B+1)=(ma—n+o+1)(MB—n+p+1)
=[(1-n)+a(l+m)][(1-n)+p(1+m)]
=(1-n)"+(1+m)(1-n)(a+p)+(1+m) ap

:(l—n)2 +(1+m)(1-n).m+(1+ m)2 n

:(1—n)2 +(1+m)(m-mn+n-+mn)

=1+n® =2n+m+n+m?+mn
=1+(m-n)+m?+n*+mn
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217.

28.

29.

(A)
Let root of equation be o &a®

at+o’=——

s.a’x+ac? —3abc =-b?
~.b®+ac® +a’c=3abc
(B)
oa+P= b & af = ¢
a a
—abc++/a’b%c? —4a%c?
X = -
2a

_ —abc+acyb® —4ac

2a°

_E[—bi»\/bz—4acj
a

2a

X=ap.o,of.B
Required roots o’p & B’a

(®)

Given

o %

B, B,

a, +B,  o,+p,

a,—B o,-B,

(a1+Bl)z _ (a1+[32)2

(OH +B1)2 —4aB, B (az +B, )2 —4a 232

b2 _ q2
b*—4c q°—4r
. b’q® —4rb® =b*g® —4cq®
rb® =cq?
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30.

31.

32.

33.

(B)

x? +abx+c=0 has roots a, B

aBf=c (1)
x> +acx+b=0 has roots a, y
ay=h (2)

o’ +aba+c=0
o +axa+b=0
Subtract

aaM:M
1

== .(3)

Putin (1) & (2)
B=ac y=ab
Equation x*—a(b+c)x+a’hc=0

(©)

Let roots of equation x* —px+q=0 be a &P & roots of equation x> —an+b=0 be o &a

ot+o=4a
a
S= (1
5 )
a’=4b e (2)
a®> q
PR
a’-2ap+4q=0
4db—2ap+4q=0 [from (2)]

4(b+q)=2ap
~ap=2(b+q)

+0=0

©)
X?—8x+4y*+12=0
Forreal x,D>0
64-4(4y’ +12)20
16-4y*-12>0

4> 4y?

Sy <1

(D)
Given a+B=p,apf=0q

(x+[3=((x;} +(B;j =(oc;+[3;] —20(3.[3%

p:(a2+B2J -2q
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34.

35.

[oc“+B4]=(p+2\/a+4q2+4q4(p+2\/a)]4

-b\H

i{p+6\/_+4q (p+2\/_)}

k=1
4
©)
Product of roots = *F 1% _C
o a-1 a
Solving, a:g (1)
sum =%+l o« _-b -(2)

a o-1 a
Put value of o from (1) in (2)

(D)

Let X* +x+1=t

(t+1)° —(a—3)+(t+1)+(a—4)t*=0
t’(1+a-4-a+3)+t(2-a+3)+1=0
t(5-a)+1=0

XX +l=
a->5

. 3
We know minimum value of x* +x+1 equals =7

1.3
“a-5 4
i>0

3
a-5 4
43150

4(a—4)
(19-3a)
4(a- e)

A 4

i
A}

ae(5,§}
3
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36.

37.

(©)

X +nx—2
<Z 7 "<

x> —3x+4
X>+nx—2>-x>+3n-4
2x2+(n—3)x+220
.D<O0
(n—3)"-4.22<0
(n—3)° <4?
M—ﬂs4
-4<n-3<4
-1<n<7
Similarly
X2 +NX—2<2x*> —6x+8
x*—x(6+n)+10=0
D<0
(6+n)° -4.10<0
36+n°+12n—-40<0
n®+12n—-4<0

124144 +16
- 2
_ —12+4:10
==
n=-6+2y10
& |

A}

n e‘[—G, —210,-6+ 2\/1_0}

From (i) & (ii)

e[ -1./40-6]
(D)
ba +c =-a’a’ (1)
bp+c = a*p’ -(2)
f (x)= a’x® +2bx+2c

f(a)=0’a’+2=-a’a*<0

f(B)=a’’+2(a’p*)=3ap* >0

f (o) & f(PB) have opposite signs
So, a<y<P

| I
1 1 L4
—6-2J10 —6+2+/10

—()
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38.

39.

40.

41.

42.

) (40 +4(1+07))
_D -(4b*+4(1+b?
m(b)="z = 4(1+b?)

m(b) = 1+1b2 c(0.1]

(©)
Let P=p g=p+d r=p+2d
P+(p+d)= sum of roots = 2
2P+d=2 (1)
Similarly P+2d + p+3d =18
2p+5d =18 -(2)
d=4 = p=-1 r=7
q=3 s=11
A=-3 B=77
(A)
Square X+1+x-1-2x*-1=4x-1
1-2x=24x* -1
Square 1+4x* —4x=4x> -4 4x =5
5
X==
4
1-2x>0
XGl x:§ Is rejected
2 4

So, no solution.

(©)

oc+0c2=_?p (1)

o-o’ :§:1
3

o*=1= a*-1=0
(OL—l)(OLZ +0L+1)=0

oa=1lor o’ +a=-1
Put a=1in (1)

1+1:—?p p =—6 rejected (p>0)

Put o’ +a=-1in (1)

—p

3 p
(B)
D>0

4(a+b+c)2 >12k(ab+bc+ca)

s=p+3d
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(a+b+c)2 _a’+b’+c’ +2(ab+bc+ca)
ab+bc+ca ab+bc+ca ab+bc+ca
2 2 2
P ¥ (1)
ab+bc++ca

Now, a, b, ¢ are sides of a triangle
la—b|<c square a +b*—2ab <c?

3h<

a’+b*—c? <2ab

Also b” +c¢® —a®* <2bc and ¢® +a’ —b” <2ca
= Add a’+b*+c’ <2(ab+bc+ca)
a’+b*+¢c’

ab+bc+ca

Putin (1)

IL<2+2

7»<ﬂ
3

B ooc 20 I

1. (AC)
According to question
f(0)f(2)<0
= (k2 +5)(k2 +2k—3) <0
(k+3)(k-1)<0
-3<k<l
Option (A) & (C)

2. (AB)
x?> —x+m=0 has root o
o —a+m=0 (1)

x> —3x+2m=0 has root 2a.

40% —6a+2m=0

20° —3a0+m=0 (2)
Solve (1) & (2)

3. (ABC)
By puttingx=0,x=p&Xx=q
= We get LHS = RHS
= Expression is an identify in x
= AB,C

4, (ABC)
(A) f(x)zo
= D<0
64k*-16k <0
k(4k—1)so
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3]

4

(B) f(0)=k

- k<0 = f(0)<0
= 0 lies between roots

(C) Both roots between (0, 1)

\

0o 1

(i) D>0 :ke(—w,O]U[%,ooj
(i) £(0)>0=k>0

(i) f(1)>0= k<;
L (|)m(||)m(|||):>(4,7j

64k’
16

(D) min value is k-
da

k(1 4k)

(CD)
X=2= b
2a
D b?

10=——=8——
4a 4a

2

Solve to get a :_?1, b

(AC)

x* +14x +9
A y= X? +2X+3
yx? +2y X +3y =x* +14x+9
(y-1)x*+2(y—7)x+3y-9=0
XxeR=D2>0
4(y-7)" -4(g-1)(3y-9)>0
y* —14y+49-(39° ~12y +9) 20
—2y* -2y +40>0
y>+y—-20<0
y can 10 interval values
ye[—5,4]
(B) there are 17 integral values
By graph
(C)puty=-5 we get
X2 +4x+4=0
=>X=-2
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(a)

(b)

(©)

(d)

(D) 2017 is not possible.

(CD)

IfyReal D>0
16x* —4x4(x+6)=0

x> —x—6>0

(x—3)(x+2)=0
X € (o0, — 2] U[3, )

(ABC)

Vertex is (a, b— az)

ofc<a<d = minis b—a?

F\\/A
c d
a

of a<c<d
. min isf(c)

=c*—-2ac+b

-\--- --F--+

C

fmln fd

—2ad+b

No comment

(AC)

a,proots = x> —px+9=0

of ll roots = 9x* —px+1=0

a

= (x*—px+9)(9x* —px+1)=0

11
has roots —,—,
(04

but equation is given as x* —ax® +bx* —ax+1=0

comparing

,

B

q_-p(a+1)_p’+q’+1_p(q+1) _

1
_P(g+

q

1)

—a

b a

2 2
& p-Ptd +1

q

a
1
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10.

11.

12.

13.

14.

(ABC)
Clearlya<0 &c>0 (y intercept)

Also —3 >0
2a

= b>0

(a) correct

Hence f(2)>0=4a+2b+c>0 ~..(1)
= (c) correct

Also f(1)>0=a+b+c>0 ..(2)

Add (i) & (ii)

= 4a+3b+2c>0 (©)

(ABD)
(A) F(1)+F(2)+F(3)=0

—at least one out of f (1), f(2) or f(3) is negative or zero.

= (A) option correct

(B) b+2a=0 = f(2)=c=f(0)

— by symmetry about vector f(1)=f(3)

f(2)=0 =f(2)+f(3)=0
f(2)&f(3)opp signed

.. one root between 2 & 3

(C) wrong

(D) f(3)=0 = f(1)&f(2)opp signed

.. other root between 1 & 2

(D) correct

(AB)
Apply one root common condition & get the answer

(ABC)
x*—(b+1)x+b-2=0
D=(b+1)’ -4(b-2)
D:(b—l)2 +8 >0
. roots real
Now, if b>?2
S, is positive & S, >0
= both roots positive

Of b=2 are root is 0
Ofb<2 S, <0

= roots opp singed
.. Any value of b at least one root is non-negative
= A & B also correct

(ABC)

Clearly sin6 and cos6 roots = they are real = roots are real = (a) correct

Now
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15.

16.

17.

18.

sine+cose:_—b sinfcos@ =S
a a

. b? i 2¢c
Or 1+2sin6cosO=— sin26 =— = b correct

a’ a
2
1+£=b—2
a a
a+2c b (sin6+coso)
J2b  2a 2
= C also correct
(BC)
2X 1 20

2x2 +5x+2 x+1
2x2+2x—2x2—5x—2>
(x+1)(2x+1)(x+2)
(3x+2) g
(x+1)(x+2)(2x+1)

LN /N /4

" 2~

1 2

=(2-0U(%%. 7))

(ABC)
x> +pX+qr=0 ..(D)

o,f3 =a+B=—P
X*+gx+rp=0 ..(2)

B,y =PB+y=—1
X?+rXx+pg=0 ...(3)

Y, o =vy+o=-r

Apply 1 root common condition
(rp—ar)” =(a-p)(p*-0°)r

= r*(p-0a) =—-(p-q) (p+a)r
=p+qg+r=0

(p+q+r)
2

So+P+y=— =0

(ABC)
(p*—4p+5)x*+(2p-1)x-3p=0
Coefficient of x* is>0

So, product of roots <0
= Both roots opp. signed

(ABCD)
Clearly, sum of coefficient is 0
= Exactly are root is 1
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(B)

(©)

19.

(B)

(©)
(D)

20.

21.

22,

23.

Let other root be o
Here b+c—2a <0 [a>b>c]

=S,<0 = (A) correct & (D)

let -1<a<0 = a+1>0
a+c—2b
—_—
a+b-2c
=a+c-2b>0
(B) correct
if a<-1
= a+l<0=a+c<2b
(C) correct

(a+b-2c>0)

(ABCD)

x? —2ax+ab=0

(roots real & positive)
D= 4a*—4ab

= 4a(a-b)>0=a>b

5>0 & S,>0 = —<l1

o | T

= a>0, b>0

= option A correct

f(0)f (b)=ab(b*-ab)<0

B correct

f(2a)f (2a—b)=ab(b*-ab)<0
= also correct

since a=b D is positive
Both roots distinct.

(AC)
Let I be integral root
(1+2010)(1+9)=-1

= 1+2010=1 & l+a=-1 ...(1)
Or 1+2010=-1 & I+a=1 ...(11)
= a=2008 or 2012
(BC)
Use transformation
(AB)
Put D =0 & get answer
(AC)
_xP+2x-11

X-3
yX —3y =x*+2x—-11
X?+(2-y)x+3y-11=0

D>0 (y-2)"4(3y-11)>0
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24,

25.

26.

27.

28.

29.

y> -4y +4-12y+44>0
y>—16y+48>0
(—00,4]U[12,oo)

a=4,b=12

(AB)

Put values & verify
(BD)
a+b+c=1(1)
c=f(0)

a and ¢ will have same signs

(ABC)
Simplify the equation

f(x)=a(x—b)(x+c)+b(x—a)(x+c)-c(x—a)(x—b)

-3abc

a+b+c
= roots real & opp. signed

Also f(b)-f(a)
=b(b-a)(b+a)(a)(a—b)(a+c)
Which is positive

<0

Here S, =

(AB)
Clearlyabc<d (a<b<c<d)
Bl
a
(c) f(a)f(b) nocomment sign
(d) f(b)f(c) nocomment sing
= can’t say for sure if C & D correct

(B)

x*+(a—b-1)x—(a+b)=0

xereal=D>0

(a-b-1)"+4(a+b)>0 VeR
a’+b*+1-2ab—2a+2b+4a+4b>0 vbeR
b®-2b(a-3)+a*+2a+1>0

= only possible of D <0

4(a—3)2 —4(a2 +2a+l)<0:>a >2

(AC)

X* —4x+3+9y* =0
=D>0 (x Real)
16-4(3+9y*)>0

:>——<y<1
3 73
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(x? —4x+3)

Also, y* =—
Y 9
yreal x*—4x+3<0
X e [1, 3]
30. (BO)
Observe ¢ > 0 (y intercept)
a<o (concave down)
& -5 <0 = b >0
2a a
= b<0
Passage - 1
31. (B) 32. (B)

Let o, P be the roots of equation x? + ax + b =0

We have to find equation whose roots are a+Kk,3+k replace x by x — k we get
(x—KkZ?+a(x—k)+b=0

x?+x(@a—2k)+k’—ak+b=0 ...(0)
Given,
x?+bx+a=0 ... (ii)

Equation (i) & (ii) are identical
1 _a-2k _k’-ak+b

1 b a
.'.k:a;b&kz—ak+b:a
a—b)’ a-b
b @b,

(@-b)[(a-b)—-2a-4]=0
For a=b, a+b+4=0buta#bsoa+b+4=0

k=0
ab =2\
L=a(-4-a)
L=-4a—-a’
h=4—(a+2)
(a + b)? always positive values of (a + 2)>=0
Ata=-2
Aax =4
A e(—oo,4)
Passage - 2
3. (O
D=2°-43<0

Equation x2 + 2x + 3 = 0 have both roots imaginary and hence both roots common
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34.

35.

36.

(©)

x® +3x* +3x+1+1=0

(x+1) =-1

SoX==2

X2 X+ 2X+X+2=0

X?(X+2)+x(x+2)+(x+2)=0

(x+2ﬂx2+x+1):0

Equation ax® +bx+c=0 and x? + x + 1 = 0 have both roots common.

.ab_c ~azb=c
1 1 1

(A)

(6k+2)x>+rx+3k—-1=0 ..(D)
(12k + 4)x®> + px + 6k—2=0 ...(ii)
Equation (i) & (ii) have both roots common

4(3AT) p_4(3T)

EE= =1

P=2r L2r—-P=0

(D)

Let oo be common root

o’ —ao+b=0

a’+ba-a=0

o a1

a’-b> b+a b+a

Loahase)
(a+h)

a=a-b

s.a-b La-b=1

Passage — 3

37.

(A)
, 3dax 4da

=0
a+l a+l1

Use D=0, f(1)>0, £>1
2A

and take common values of a satisfying the three inequalities.
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38. (B

f(6)<0
39. (B)
X2 + 2a2X _12:0
1-a° 1-a

D>0,0<—><1(0)>0& 1(1)>0

40. (D)
D20, P52 £(2)>0
2a
Passage — 4
41. (A)

X’ —px—(p+c)=0
a+B=p  af=—p-c

42. (B
(au+2)’ N (B+1)°
(a+1) +c-1 (B+1) +c-1
Put c—1=—(o+1)(B+1) from Q.41

Passage — 5
43. (D)
w AC =42
. AB=BC :M=4 units
J2

OB =4 ~(242) =212
~ A(-242,0), B(212,0),C(0,-242)

Since, y =ax®+bx+c passes through A, B and C, we get

X2
- _22
y A
44.  (C)
. X’ .
Minimum values of y=————is —2J2 at x=0.
(22)-212
45.  (C)
f(x)=0
X’ \/—
= ————=0o0r x=422
(2v2)-242
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46.

47.

48.

49.

50.

Therefore, number of integral values of k for which k lies in (—2\/5, 2«/5) is 5.

(A)Q;(B)R;(C)S;(D)P
(A) la—B|=1  (a+B) —4ap=1 a*=4b+1
(B) Use (A)

(C) a+2a=a o-20=h

(D) a+B=%+B—12

(A)P,Q,R,S:(B)P,Q,R,S;(C)P,Q,R,S:(D)S

Put values of x from column 2 and check.

(A)S;(B)R;(C)Q;(D)P

(A) a-4_,
a-5

(B) Product a4 o
a-5

) D>0& 2%, ¢
a-5

(D) D>0

(A)PQRS; (B)R; (C)P; (D) RS
Trial and error method.

(A) P; (B)P; (C) Q; (D) Q
From old theory

EXERCISE - 2 [C]

(4)

Given a+p=

Given =4/5

(k-1)° 25

K K
KK g5
5/k /

(k-1)" ~10k

T=4//5/

k? -2k —10k +1=4k
k?-16k+1=0
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Given k, +k, =16
kk,=1

y4 2 2 y4
ﬁ+ﬁ+2 k k L 242
k, k

[k+k 2k)(2+2J<’1]

(16><16

Given

(i) D>0
4m2—4(m2—1)>0
A7 — 4 +4>0

(i)  f(-2)f(4)<0
(4+4m+m?-1)(16—8m+m?-1) <0
(m®+4m+3)(m? -8m+15) <0
(m®+m+3m+3)(m?-3m-5m+15)<0
(m(m+1)+3(m+1))(m(m-3)-5(m-3)) <0
(m+3)(m+1)(m 3)(m-5)<0

+ - + - +
- I I I I =
3 1 3 5
° o o— o
me(-3,-1)u(3,5)
Largest m=4
(2)
() D=0
4—-4x4a>0
1-4a>0 4a<1
1
as— ... |
2 ()
(i)  4f(-1)>0
(4+2+a)>0 a>—6 ... (i)
4f(1)>0
4(4-2+a)>0 sa>-2 ... (iii)

Given from (i), (ii), (i)
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(24

a=-landQonly

(6)
X —7x+8>x*+1
2x2—7x+7>0
XER . 0

X —TX+8<2x% +2
X2 —7x+6<0
X?—7x+6<0
X? —X—6Xx+6<0
x(x-1)-6(x-1)<0
(x-1)(x-6)<0
Xe[1,6]
Total number of integral value of X =6

)
Given o be the root of equation x> —x—a=0and
20 be the root of equation x> —x—3a=0

o« o 1
3a—2a -4a+3a -2+4
of o 1
a -a 2
sa=-a/2
4o =-1
A2
2
a=2
(7 2
Let :ax+—3x—421
a+3x—4x
ay +3xy—4x’y=ax*+3x—4
(a+4y)x*+3x(1-y)—(4+ay)=0 ......... (i)

Forreal x, D=0
9(1-y) +4(a+4y)(4+ay)>0
9+9y* —18y +4(4a+a’y +16y +4ay” )20
(9+16a)y’ +(4a’+64)y+16a+9-18y >0
(9+16a)y’ +(4a’ +46)y+16a+920 ... (ii)
(i) Satisfy only when
9+16a>0 .'.a>% &
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D<0(4a’+46) —4(10a+9)’ <0

(42 +46)° —4(9+16a)(16a+9) <0

16a* + 2116 +368a° —4(256a2 +288a +81) <0
16a* +2116+368a> —1024a° —1152a—324<0
,1z6/a4—5i316a2—;l,]ffa+}i%fso
a’(a-1)+a’(a-1)-40a(a-1)-112(a-1)<0
(a-1)(a®+a*-40a-112)<0

(a-1)(a®~7a’ +8a’ ~56a+16a—112) <0
(a—l)[az(a—7)+8a(a—7)]so
(a-1)(a-7)(a*+8a+16)<0
(a-1)(a-7)(a+4) <0

+Vve

Maximuma =7

(1)

Given a, 2o be the root of equation
(£—m)x*+(x+1=0

(¢£m)

9(¢—m)=2¢°

20°-90+9mM=0 .. (iii)
Forreal £, D=0

81-4.29m=>0

8m<9

m<9/8
Greatest [m] =1

(4)

If both roots are integer then sum of roots and product of roots are integer

From (i) & (ii)
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10.

11.

12.

13.

a=0,-3,—1,—4 only for which both are integer

g)())ndition for a common root
(3(=4m)—1(-2m)) (-2m(2) ~(~4m)(-4)) = (-4(1) -2(3))

(~10m)(-20m) =100

1 -1
200m? =100 m=—, —
2' 2
Sum=0
3)

(a-1)(x* + x+1)2 =(a+1)(x* +x+1)(X* —x+1)

ax’ +ax+a—x’ —x—l=ax’ —ax+a+x’ —x+1

2x* —2ax+2=0 X’ —ax+1=0

D>0 a’—4>0 ae (-0, —2)u(2,)

amin=3

(4)

e o)

| |

-1 0
b*—4ac>0 ... (i)
(a-b+c)>0 ... (i)
ac>0 ... (iii)
—1<—<0 . (iv)

Given a, b, c, are natural number which satisfy all four condition above and whose product is least

thenonly a=4,b=4,c=1

Then +/abc = \/1_6 =4

(4)

. ) , 1 1
Divided by x X +—2+4[x+—j+a=0

X X
1 2

X+—=t t"—2+4t+a=0
t<2or<-2 (t+2) =6-a

+224 0r <0
(2)

Let P(x)=x"+ax®+bx*+cx+d
=(x-1)(x=2)(x=3)(x-4)+x* .. (i)

(1)=1

(2)=2’

(3)

3)=3°

o
(I

Given

o

0
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14.

15.

16.

17.

P(4):43
P(lO):9><8><7><6+103 = 4024
P(lO) _ 9

2012

1)

X® +2)\X+A% +1=0 has imaginary roots so both roots are common.
a_b_g

aZ b2 CZ
a_b__c
1 20 a’+1

Nowuse a+b>c, b+c>a & c+a>b
Solve the inequalities for A .

(1)

a’+b?=(a+b)’ —2ab=K?-2K =(K ~1)" -1 is minimum when K =1

Sum of roots = 1

(2)

p°>4q & g° >4p

Square p*>16q° >64p p® > 64 p>4 q>4
p=5 q==6

p=6 q=>5

X —5x+6=0 x=2,3

x* —6x+5=0 x=15

2 possible pairs of pand q

4)

X +19x+46=y® = X*+19x+46-y* =0

. ~19+,[361-4(46-y*) 19+ [177 1 4y’

2 2
177 +4y? has to square of an odd integer
177 + 4y? =(2n+1)° (2n+1)" —4y? =177

(2n+1+2y)(2n+1-2y) =177
(2n+1+2y)(2n+1-2y)=177=59x3

=-59%x-3
=177x1
=-177x-1

2n+1+2y =59

2n+1-2y=3

Addn=15 y=14

-199+31
X=—
2
x=-84, —115

Similalrly, check other factors
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18.

19.

20.

21.

(0)
ax’ —2a’x+6x—12a>0 x> —4a>0
ax(x—2a)+6(x—2a)>0

(ax+6)(x—2a)>0

Casel: a>0 XE(—OO,—S:|U[28., oo)

a< &azg aed

X € (—o0, = 7] U[7, )

Case2: a<0 (x+§j(x—2a)£0 XG{Za,—g} aecd
a a

(3)
X =t (2t-3)°~t-6=0
47 -12t-t+3=0 t=3,>=|X

x=3,—3,£,—1
4 4

4x+1+#0 x;«»&—1
So, x:3,—3,1
4

3
We have P(x)=——6x 9x2 _—(3x+1)2+—

max

= P :§
3

Similarly, Q(y):—4y2+4y+%: (2y-17+ 22

15

= Qmax :?

Now, P« % Qmax :g

{4

Hence, 6x+10y = 6(?1j+10( j:—2+5:3

15

2-20
2

2

We have x +X, +X; =8

X Xp Xg =d

X Xp + Xy X3+ X3 X =C

Possible roots 1,2,50r 1, 3, 4

. d=10o0or d=12

= c=2+10+5=17 or 3+12+4=19

4t° -13t+3=0
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Hence, d =10 and ¢ =17 or d =12 and x=19

3

2x* +4x(y-3)7y* -2y +t=0

D =0 (for one solution)

- 16(y—3)2—8<7y2—2y+t)=0
N 2(y—3)2—<7y2—2y+t)=0
= 2(y2—6y+9)—(7y2—2y+t)=0
— —5y?-10y+t—-18=0

Again D =0 (for one solution) m
= 100-20(t—18)=0

= 5-t+18=0

= t=23

For t =23;5y° +10y+5=0
(y+1)2:0 = y=-1

For y=-1;2x*-16x+32=0

x> —8x+16=0
X=4 = x+y=3

(6)

A / fix)
\(x)
- -

L. I a=g [0

Let f(X)=x*2(A+1)x+A>+A+7

If both roots of f (x)=0are negative, then
D=b”—4ac=4(r+1)" —4(A*+1+7)=0 =1-6>0
= L el6, ) (1)

Sum of roots =—-2(A+1)<0

= he(-1 oo) .(2)

and product of roots =A*+A+7>0 V AeR -(3)

. From (1), (2), (3), we get A €[6,0) (As (1), (2), (3) must be satisfied simultaneously)
Hence, the leat value of A =6.

4)
3% +mx+n
X%+l
x*(y—3)-mx+y-n=0
xeR
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25.

26.

27,

D>0
= m’-4(y-3)(y-n)=0

= m2—4<y2—ny—3y+3n)20

4y? —4y(n+3)+12n—-m* <0 (1)
Also given (y+4)(y-3)<0
y?+y-12<0 .(2)

4  4(n+3) 12n-m?

Compare (1) and (2), we get —=—
pare (1) and (2), we get —=——— T

= m=0and n=-4

€©)

x*+x(y-a)+y’-ay+1>0xeR

= (y—a)2—4(y2—ay+1)§0

= -3y’ +2ay+a’-4<0

- 3y?—2ay+4-a’>0 yeR

D<0

=X 4a2—4.3(4—a2)so — a2—3(4—a2)£0 — 4a?-12<0

. range of a e (—\/5 \/5) — number of integer {-1, 0,1)

®)
P(x):(x2 —1)Q(x)+ax+b

P(1)=10  a+b=10
P(-1)=10 -a+b=10
a=0, b=10
3(0)+10

2
(0)

(x* —4x —8x +32)(x -1)-10(x -8) >0
[x(x—4)-8(x-4)](x-1)-10(x-8)>0
(x—8)(x—4)(x—-1)-10(x—-8)>0
x—8)(x* ~5x~6)>0
X 8)(x2 —2x—3x—6)>0

( —
( _
(x-8)[x(x-2)-3(x-2)]>0
( _

Xx-8)(x—2)(x-3)>0 ... 0)
—ve |, +tve | -ve | +ve
=< | | | >
2 3 8
oO——O O

No negative integer satisfy equation (i)
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28.

29.

30.

31.

(2)

Let x+£:t Lt>2
X

Ort<-2
t?—7t+6=0
t* —t—6t+6=0
t(t-1)-6(t-1)=0
(t-1)(t-6)=0 t=1

~t=6
x+1:6
X
x> —6x+1=0
D>0
Therefore two value of x satisfy given equation
(0)
NXAHl 5 x>18x#2
Jx-1-1
VX—1+1=3Jx-1-3
4=2x-1
sAlX=1=2
X-1=4
X=5

X =5do not satisfy equation (2) hence no common solution of given equation

(0)
D = 4cos” 0—4(3+sin0)(2-sin6)

=4[ cos” 0—6-+sin0+sin’ 0 |
D=4[sin6-5]<0

Hence no real value of x satisfy given equation
©)

Draw the graph of y—cm(fiJ&

23
y=x2+23x+4
y=(x+¢§f+l

2
(X+J§):(y—n
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32.

33.

(&9

From graph it is clear that two equation have no inter section point hence no common solution

1)

1-sin’x—sinx+a=0

sin’ x+2.lsin x+1_—1 =a+1

4
O<sinx<1l ..xe(0,7/2)

(sinx+%j ZA+— e Q)

1 . 1 3
—<sinX+=<—
2 2 2

2
l<(sinx+lJ <9/4
4 2

1 5 9 )
—<a+—<— (from (i
1 2 4( (1)

-l<a<l
Hence only one integer between —1&1

(4)

\ : /
“N__/ P
Given 2 lies between roots of given equation therefore
(i) D>0
(k+1)2 —4(k2 + k—8) >0
k? +2k +1—-4k* -4k +32>0
3k?+2k—-31<0
|

- I I >

-1-94 1494

3 3

ke(_l_‘@,_“@J .............. (i)

3 3
(i) 1.f (2) <0
4—(k+1).2+(k2 +k—8)<0
4-2k-2+k*+k-8<0
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34.

35.

36.

k?-k-6<0
k?-3k+2k—-6<0
k(k—3)+2(k—3)<0
(k+2)(k-3)<0

ke(-2,3) . (i)
From (i) & (ii)

e[ 2B i

k =-1,0,1, 2only satisfy equation (iii)

(0)

2X° +3x% +6x=—k

y =2x% +3x* + 6X
= x(2x2 +3x+6)

The graph can never intersect the line y =—k at 3 points.
So, no value of k possible

©)

Let the roots of equation be

X, X+1,X+2

SX+HX+1+X+2=-a

3(x+1)=-a ... (a)
X(X+1)+Xx(x+2)+(x+1)(x+2)=b
X*+6x+2=b ... (ii)

3(x2 +2x% +1—1)+2 =b
3(x +1)2 =b+1

a2

3—=b+1
9

a2

b+1=

(4)

yX* 43Xy +Cy = X* —3X+C
(y-1)x*+3x(y+1)+c(y-1)=0
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37.

38.

Forreal x,D>0
9(y+1)° —4(y-1)°.C>0

(3y+3) —(2Ve(y-1)) 20
[3y+3+2\/_ (y- 1)][3y+3—2f(y_1)]>o
[(3+2\/_ y+3— 2\/_}[(3 2\c) y+3+2\/_}

oO— o0
- : : >
—3-2c 2Jc -3
3-2c 3+24c

Given —3- ZJ_
3-2c
—3-2Jc=21-14c
V2\Jc=24
c=4
(0)
Given (a+4)x2—2ax+(2a—6)30
D<0

4a’-4(a+4)(2a-6)<0
a’—2a*—-2a+24<0
a’+2a—-24>0
a’+6a—4a—24>0
a(a+6)—4(a+6)=0
(a+6)(a—4)=0

< | | >
-6 4
—. .—
ae(—w0,—6]ul4,x) ... (i)
a+4<0
a<—4 ... (i)
(4)
X+ pX+q =0 = a,pB a+B=-p

X'+ P, x+0,=0 = By  B+y=-p,

X2+ PX+0,=0 > o,y  yt+toa=-p,

(p,+ p2+p3)2=(—2(oc+[3+y))2:4(oc+B+y)2

PP, + PP+ PP =G =0, — 05
=(a+B)(B+y)+(B+7)(y+o)+(y+a)(a+p)—ap—Py—ya
=(oc+[3+y)2

4(oc+[3+y)2:K(oc+B+y)2

K=4
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39.

40.

)

Given tano+tanf=p
tanotanB=q
cota+cotf=r,cotacotp=s
S S
tana  tanf
tanoc+tan[3:r

tano.tanf3

SRy (i)
q

+o+e+H=p
cota +cotf
cotacotp s
Form (i) & (ii)
p

—=ps
q

gs=1

(E+qjs:ﬁ+qs:1+1:2
r P

(1)

Given

() D>0
4K? —4(k—5)(k—4)>0
K —K*+9k-20>0
k>20/9 ... (i)

(i)  (k-5)f(1)<0
(k—5)(K —5-2K + K -4) <0
(k-5)(x-9)<0  ~k-5>0
K>5 oo, (ii)

k-5)(k-24)<0
+ I - I +

- I I >
5 24
O———————O0

ke (5, 24)

a=>5
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b=24
a?—b=25-24=1

1. (D)
Consider the quadratic polynomials in the form of equation
x* +20x—2020=0 . (1)
x* —20x+2020=0 ... (1)

Since, a and b are roots of the equation (i), then
a+b=-20, ab=-2020

» ¢ and d are the roots of the equation (ii), then
c+d =20, cd =2020

Now, ac(a—c)+ad(a—d)+bc(b—c)+bd(b-d)
=a’c—ac’ +a’d —ad® +b’*c—bc® +b*d —bd?
=a’(c+d)+b*(c+d)-c?(a+b)-d*(a+b)

= (c+d)((a+b)’ ~2ab)~(a+b)((c+d)’ ~2cd

= 20| (20)° + 4040 |+ 20| (20)° - 4040
— 20x800 =16000
2. (D)

Quadratic equation with real coefficients and purely imaginary roots can be considered as
p(x)=x*+a=0 where a>0 and aeR

The p[ p(x)]=0 = (x2+a)2+a=0
= x'+2a+(a’+a)=0

, —2a++4a’-4a’-4a

= X' =
2

= x’=-a+ai

= X=y/-azyai=oa=iB, where o, B£0

P [ p (X)} =0, has complex roots which are neither purely real nor purely imaginary.

3. ©)

o, B are roots of x> —6x—2=0

=a’-60—-2=0&B*-6B—-2=0

80—28.8 _alO_BlO_2<a8_B8)
2a, - 2(a9_Bg)

o (af-2)-p*(p*-2)

- 2(a9_B9)

B a’.60—B°.6p 3

- 2(0(9—[39) -

3
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(B)

X -x 1
b?’+1 b+l 1-b
b+1 .
X=—— . i
b1 (1)
b? +1
& X}=—2= .. ii
1 b (ii)
From (i) & (ii)

(b_JrlT_bzﬂ
b-1) 1-b
:>(b2+1)(1—b):(b+1)2 = -Db*+1+b*-b=Db*+1+2b
= -b*-30=0 =b(b*+3)=0

—b=0,b=1/3i

(B)

o’ +f°=q

= (a+B) —3ap(a+p)=q

p’+q

3p

Sum of the roots

=apf=

p o op
p2_2(p3+q)
_ 3p _p’-2g
p’+4 p’+q
3p

Product of the roots = 1
Required equation is (p*+q)x* —(p*-2q)x+(p’+q)=0

(D)

Since, o and B are the roots of X* — px+r =0
L a+B=p (1)

and af=r (II)

Also %and 2B are the roots of X —gx+r=0

s %+2B=q = o+4B=2q .. (i)

Solving (i) and (ii1) for a and B, we get
1 2
B=§(2q— p) and a:§=(2q—q)

On substituting the values of a and B, in equation (i),

2
We get 5(2p—q)(2q— p)=r.
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10.

(A, D)

ax’—X+oa=0
D=1=40?

distinct real roots D >0

—Sae (-%%) (i)

given, (X — X2| <1

- J1-4a?

<1

From (i) & (ii)
ae(—_l —_1}) 1 lj
2’5 52

©)
o’ =a+l=a’=30+2
n.a,=28= pa’+0gp*=p(30+2)+0q(3p+2)=28

= p(3a+2)+q(3-3a+2)=28
= o(3p—3q)+2p+5q =28

=p=0,2p+50=28=p=q=4
S p+29=12

©

o =a+l=a" =a" +a"?
— pan_'_an _ p(an—l+an—2)+q(Bn—l+Bn—2)

a,=a,,+a,,
=, =3, +t3,
(2

)\

f(x)=x"-8kx+16(k’ —k+1)=0

.+ roots arereal D >0
64k’ —64(k* —k+1)>0
k>1=ke(lx)

At both the roots >4
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f(4)=0 {k2—3k+2zo
=
k>1

= k[2,00) = least valueof k = 2
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