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- QUESTION [JEE Mains 2022 (27 July)] ) ( 3

8 &=
0
If , B are the roots of the equation

(o s s R T f"%)* 9 @)}

S logs 5 __ loge 3 (log3 5)3 _ rc(logs 3)3 __

(5 + 310855 — 51085 3) x 4 3\3008s ) _ 5(logs )% _ 1 (Zﬁ) zﬁgj@s)

then the equation, whose roots are o + % and 3 + l, IS (
Vs

3x2 —-20x—-12=0 o
® o AT
3x—10x—4=0 X-Sx—gzg

@ 3x2 —10x+2=0
@ 3x2 — 20x+ 16 = 0

Ans. B
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QUESﬂON [JEE Mains 2021] )

Let «, B be two roots of the equation x* + (20)1/ *x + (5)Y2 = 0. Then o® + B2 is equal to

V2

@ 10 MO x—r(,w)x T

o>+ (20M) +5 "0

100 <y JT = —QJO‘N-O‘—)

= ot — L
50 == &'*SA};D‘B ud’@(:d‘lo = aJ5
°<\‘I: —
R =
(:) 160 Xzam gia
Dy pe =Js> il
i - o) = ol B
_@ XA-R= ‘(2()) o(%& B iy
> W*l& . <4} ho(\\\% =\ -
4 R3S LY
\\-\g,\\.\zd s Q o34 R 450= log ~ A pes AHS.C
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Let , B be the roots of the equation x% — v/2x + 2 = 0. Then o** + B!* is equal to
® o
o4 U+ Yut>= 2*

-64+/2 L'+ =-2«>

<& gl = ot}
-128v2 N ipdy O% ‘PGQH{QOM «S+Yet =g
by ot (

o'+ \ex N = —Yux®

9(\1: G\-‘
0(“\ = S4o> M, M -
> TR = e )
913 ‘ﬁ\\\ =R = G\(@u ﬁ)’:lo( BB

=S 7.—1-1}
=-lg Ans. D
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If x*+3x+3=0and ax?+bx+1=0,ab € Q have a common root, then value of
(3a+ b) is equal to

P<O
X33n+3=0—="
1/3 it
/ QX+ br+l=Q -~ oot veots
Cormrnmonr. .
a =0 e Y
L s
ATDB.uno
Q=M
2 L=}
P+ =2

Ans. C
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Home Challenge - 07) ¢ )8 — X

)(__3 = — e, - —\e

(x— 3)"‘| - (x=5)%-(18-%) _

V=X(—x2+x- 1)(|x|—37)
then value of n is —
—x>0 =) x<0

ATDB UG . 1x-sl (ex) <o
J-x (- x*+r-1) (=x-37)

DY
<o

| %Q\pg .
No: of hiegral volues Ve
k= 0-C3)-\= 38 Py (XQ\ 7 S) %)

7“&“31\

Let n be the number of integers satisfying the inequality
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K=V

Home Challenge - 07) x-5] =~ x-5)
A

- L

(x-3)-/(x=5)2-(18-x)
J=x(—x2+x-1)(|x|-37)

Let n be the number of integers satisfying the inequality

then value of nis e
— (x-3) (x—S) (*-'8) 5o x>0y x<0
N TDB #10
(r-3)(x-5) (x-18) ., : - xSl (ex) <o
R+37) = (—x1+>\—\) (—x-:n)
BN R chgo
= Y R J
s IR L
Xe (31,3)y (313 (-3) £ O-F) L)
P;ucxxw\ =)
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If a, B, y are roots of the cubic 2011x> + 2x%? + 1 = 0, then find

i) (@) +@By)t+ o)™
(i) a2 +B 2 +y?

ATDB.uno

Ans. (i) 2 ; (ii) -4
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- QUESTION [JEE Mains 2022 (25 June)] )

Let a,b € R be such that the equation ax? — 2bx + 15 = 0 has a repeated root c.
If « and B are the roots of the equation x? — 2bx + 21 = 0, then a? + B is equal to:

o
axzaux+15=0 ¢ T b+ 18)32"13
37 >
@ )\l-sz—l-&|_-_—o<°(’ = @"’) — 2.2
P — HB}'._ Yy = Y.2S-Y2
( Z; 58 J = %
0-R= AIDQ un 0:)\45—\; Isa~p WR Wit 577
L= {s0. ..
<=
CE :
@ 92 2 abbanio .
Y — \Q = :
o " = =l T L='Sa=\x S|3
= e iz W=ay.
30\:\3.
a:s\3

Ans. B



ATDB.uno-z

" QUESTION [JEE Mains 2022 (25 Jun:)] )

Let a,b € R be such that the equation ax? — 2bx + 15 = 0 has a repeated root c.
If « and B are the roots of the equation x? — 2bx + 21 = 0, then o? + B2 is equal to:

axabx+1s=0% O <2 pl e+ @) S2<P
Y xl-lbx—F&!:O(‘L = @Y =22
N ¢ = YL —ya~_
(% 58 o e |7 AT | )
‘ l = i DB un:p-o—’)\“\»,—\l Isa=p W2 Wi+t 57?
@ 68 (—— 2G b+ l\o) (»\15} = QS—‘J\Q) lé= \SQ‘. .
¥ () (2 m2e) =)
@ 92 Tea - (35 () (o ¥ sy

Woa(a-)= a3+’ oo~

Ao 3003 45=Q

SRon Q:SRC Ans. B
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Let a,b € R,a # 0 be such that the equation, ax* — 2bx+ 5 =0 has a repeated root q,
which is also a root of the equation, x? — 2bx — 10 = 0. If B is the other root of this
equation, then a? + 32 is equal to:

28
ATDB.uno
24

26

2D

C NG NC NC

Ans. D
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QUESTION )

If the equation x* —4x + 5 = 0 and x* + ax + b = 0 have a common root, find a and b.

ATDB.uno

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
AfR-HRSDB.uno | 19 Mar 2026, 15:13 IST ATDB.uno



ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. . AIDBPDFZ
IALFBE ,U’QgDB uno [ Unau

QUESTION [JEE Mains 2013] ) @ @

If the equations x* + 2x+ 3 = 0 and ax* + bx+ ¢ = 0,a,b, c € R, have a common root,
thena:b:cis

AAAAAAAAA

(B) 3:2:1 ATDB.uno

Ans. A
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The quadratic equations x? — 6x + a = 0 and x* — cx + 6 = 0 have one root in common.
The other roots of the first and second equations are integers in the ratio 4 : 3. Then the

. oL
common root is X exto=0gp

x*_ ¢+ €:O< /“”nﬁe&?fx‘

'

A+Np=6 —
S ATOB.EnOY

2
HnO_aé_-r\”S:G

1 t2B=23
P
QR+ = 3B

FR=pH=0 =

—

a2 pi=d ~_J
(83-1) ¢ \H\=n//
Yf\"l A\

Ans. D
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Let A # 0 be in R. If a and B are the roots of the equation x* —x+ 22 =0, and a and y

are the roots of equation 3x? — 10x + 27A = 0, then % is equal to

ol
2 x )(')-'—X-f&)\:()é,ﬁ),/-_@

-
A% 10 X +2T )= X
A Q< Y/

"ATDBUNO

A=) =X .
Pw IXN= AN +22=0
)\(_QX*\\:O \’3
DR Y9 R 0L NAT
=238 Cepe 3IR-0X 2= |
A \ — . 2 -
(3%-1x2)=0

Ans. 18
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Let a and b be the roots of the equation x* — 10cx — 11d = 0 and those
x? —10ax — 11b = 0 are c,d then the valueofa+ b+ c+d,whena# b # c # d, is

a —_—
XL oex—1|d = O<5 = &tb= ‘OC? L-c =]l (c—a)

C
X=10ax —Nb=0L ) = (+d = 0%
G+ L+ c+d = 10(@+<)

ATDB.uno

Q*- 10—\ d=0
c*—\o0ac—1\L=0

Q-4+ (wd)=0
G- )@y = -1 d) = -\ (-0

o qz\?‘\‘@?f‘(\/ N
Sy ey i NI N

Ans. 1210
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QUESTION ) A HASRO K

The equations kx* + x + k = 0 and kx* + kx + 1 = 0 have exactly one root in common for

Kx*+ x+K=90 '.f Bptt. veotls @re cormmon -
k=-1/2,11 .
< =
IKx* 4 1Iex+1=0 . Bel &
2 ! < K |
- % ) [EUEE]E KK' E
o k= KKHKv,‘\K 5 E/'—-K

(ko) OATHEBYUNO 3

Q(%.k) (= 24x)=0 E

@ k=1/2 K- CrERaDeS
k=o0,k=\  2k=X~\=0

ARARA KA

Era ey

ol Rath yostt @ve cormvanon .

. ’
’ N N
-— —
— .
’ ‘ ¢
- v '\ .
’ N o
L )
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The equations kx* + x + k = 0 and kx* + kx + 1 = 0 have exactly one root in common for

k=-1/21 KA X =0 1{ Bote. voots @are cormnwaon -

IKx* 4 1cx+1=0

: XK=1l=K
(1-x)x + kK-1=0 K\/K i
U-KJx == Eh=ol: . :_:_(__$
\-K)(xMoDB UnO Q!
k=1 or x=) e
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If the equations ax® + x+ 2 = 0 and x® + ax + 2 = 0 have exactly one common root,
find the value of |a|.
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If the quadratic equation x* + bx + ¢ = 0 & x* + cx + b = 0(b # ¢) have a common root
then prove that their uncommon roots are the roots of the equation x* + x + bc = 0.

: X bx+C= O<'5 To Rhow ' P,V @< voots of X -X+b6C=0O

@/\X +CR +4§ = o(y T

e )x+c-—l, o— %
LATDB.uno
R | = o
=3 ‘?wom R=C = B=
\-@Q \F C )‘3 C>®&ci:n Lrth %,VQS st .
'Y= %3 Y=k =0t )y A we=q

Tnee X=\ \§ OYRL o‘; ® Xl-} X \e= Q/\%
Fhtc=0 > Wve=-| (
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If the quadratic equations x* + ax + 12 = 0 and x* + bx + 15 = 0 and
x%? 4+ (a+ b) x + 36 = 0 have a common positive root find 'a' and 'b' and the root of the

X oL >
equation. X rax+i2=0<p <> etk k=0

>0 <
= X+bx+!s =0y

S

= L oL
x*+(a+ L)X +36 -—0<8 ol

ATDB.uno  ~"1=°7

R=-3,3

Swee o s -wQ
XR=\2 3 %;\\ Xt R=-G

Q-\-\\ -2 ‘Q.:D)Q:—-"
AY=-"a) (=% XAY=-% h=-%

|[Ans.a=-7,b=-8; rootsare (3,4), (3,5) and (3, 12)]
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If the equations x> + x* — 4x = 4 and x* + px + 2p = 0(p € R) have two roots common,

then the value of p is / o P

x3+x=UYx-4=0 ) X1+PX"‘°Z,P=O\_,3

-2 X% (x+N—Y (X'”—):O\{.chm-: Cornrnon

H (X?-“l)(x'*“’):o <+ R="-P
@ -

<2 ATDB.UND  <P-2P
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The equations x> +4x%*+px+q=0 and x>+ 6x*+px+r =0 have two common
roots, where p, g, r € R. If their uncommon roots are the roots of equation
x? + 2ax + 8c = 0, then

x3+Ux*+ pr+q = O<P o Tm“,d x4 2ax+&c=0
a+c=28 x3+6x> 4|—P7‘+7f--0§F
— A 4 q-r=Ol
- ATDB.Uno
AX 1"?,:0'(%
0(‘-3\': —
Clear\ll: 4-R=0Q = =
3qQ =2r i ¥ . % RS= X
e WRH\(Z-E\ O(HMS\&‘ C Xy U
:_\ = =&, —_—
(D) 3r=2q N o

R
Sqn Laith Y K § oR Jeoke. é %‘%

X\ =Q § =
) ass, <=} L
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QUESTION) (x-2) x23x +2" -
X —6X +& 7

If x? + 3x + 5 is the greatest common divisor of

(x3 + ax? + bx + 1) and (2x3 + 7x? + 13x + 5) then find the value of [a + b].

[Note: [K] denotes greatest integer less than or equal to k] .

3 B - R2 5 / :O
ﬁyx +axX>+bX+ 1=0 st e clivisive by raxrs g

TS e ATDB ung

Qo:'r)x +QL-13)r-3= 04‘3

2

27 = 2%\ ==
\ 3§ 5.
20= 1~ g, 25=11- q\
o= \bls

\=
\f SRS
¥ 0% e
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~ QUESTION ) A AASRQY

If Q;(x) =x%+ (k—29)x—k and Q,(x) = 2x* + (2k — 43)x + k both are factors of
cubic polynomial, then largest value of k is (where Q,(x) & Q,(x) are not perfect squares)

ol
@, X)= X+(-29) x- 1€ il
@ 0 ,3 Y> Bott, ore —ch-fwzo—.fq.

Ql(x): &xl+@n—t|3)x+K<g CotaiC

33 ATDB.uno ﬁ%ﬁmd%p
3,

@ 23 & X)) Q: (%) Should hae & Covmmon Toot - N-P .

\|J

o<
X* a9y y o\ = Q( £

R CLE A W \::b{d&.

30
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K-2G9) —| (=0

K—-—SK+1ysS-2s=0

“='ATDB.uno

K:?)O .

~
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If two roots of the equation (x —1)(2x%* —3x+4) = 0 coincide with roots of the
equation x® + (a+ 1)x* + (a+ b)x+ b = 0 where a,b € R then 2(a + b) equals

4

(B) 2 ATDB.uno
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Analysis of a Quadratic Polynomial>

P(x)= X+ bx+C y Q0

| =a(x‘+%x)+c

: 3 3 |
\ =Q (x* +bx+§a>—%))+c

.

= & (% +G?AT'D&3W+

_t > =Q (x4l e : i - Qtx
;%'« \ (&5 FEa e o
s - & gy (e g e
" \\a. ¥y BTy o .
) = e Saa) =
\\m PEYyert)= PN t)

\\
Tokh O%I\FG\‘% INSTGRIN
NN Q\g@\d W= -\3\1& ‘
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2
poy=a(x+2 )= 2

20
1£ a»0 P(x)l = —-D oF X
———— ™Mo Yo
PO)| —~—— 02 = !
" 'MAX .
ATDB.uno :
\‘g‘ Q<9 P(X):‘Q(x-‘_}i 1—’5 = —D -‘Q(x?\fz 2
L Ny G 20 -
N—— S S B
< Yo
P(\\\ = -D 0% k-4 = m -
MAR Mo 20, [ “She\
< B OPeqm
\BK )\“\ “——s AN q“‘mﬂ\aa)ﬁtd
Q(Q‘
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Home Challenge - 08)

The ordered pair (x, y) satisfying the equation
x> =1+ 6log, yand y? = 2Xy + 2%**1 gre (x4,y,) and (x,,y,), then find the value of

log, |X1X2Y1Y2|.

ATDB.uno

(Ans:7)
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(KTK 1)

If a, B are the root of a quadratic equation x* — 3x+ 5 = 0 then the equation whose
roots are (a? — 3a+ 7) and (B2 — 3B+ 7) is

x?+4x+1=0

X" —4x+4=0 ATDB.uno

x2 —4x—-1=0

x24+2x+3=0

C NC NCNC

Ans. B
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The equations ax? +bx+a=0(a,b€R) and x® —2x?+2x—1 =0 have 2 roots
common. Then a + b must be equal to

@ 1
! ATDB.uno
@ 0

Ans. C
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The value of m for which the equation = 1 has roots equal in magnitude

+
Xx+a+m xX+b+m
and opposite in signs is

=1 ATDB.uno

C O NC NC

Ans. C
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Find the values of 'k’ so that the equation
x? 4+ kx+ (k+ 2) = 0and x* + (1 — k)x + 3 — k = 0 have exactly one common root.

ATDB.uno

Ans. No possible value of k
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QUESTION ) (KTK 5)

Given a, b are two distinct real number satisfying
a’-5a+2=0and b%?-5b+2=0then (1-ab+a%b + b?a)

ATDB.uno
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p3+1

Let 'p' is a root of the equation x? — x — 3 = 0. Then the value of is equal to

ATDB.uno

C G IC IC
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If « and B are the roots of ax? + bx + ¢ = 0, then the equation whose roots are

o+1 +1
2 and £ is

B_
ax+1)2+bx+1)xE—-2)+c(x—2)2=0
a(x—2)?+bx+1)(x—2) +@IP§ZLLQ)O
a2x+3)2+bx+1DEE+2)+c(x+2)?2=0

a2x+1)?+b2x+1D)E—-1D)+c(x—1)?%*=0

@O®O

Ans. D
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- QUESTION )

If o, B,y are roots x> + 2x?2

OE:
OE
@4

(KTK 8)
— 3x+ 1 = 0, then value of — -1 A
a+f  a+y

ATDB.uno

LY js

B+y

less than
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If o, B and y are roots of 3x® — 4x* —3x+ 2 = 0 and
2
(@ +B° +77) — (o + B+ ¥) == (2(a* +B* + ¥') - (& + B* +v*))

Then value of m is

ATDB.uno
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Let a and B are two real roots of x* + 10x — 7 = 0. Then

—-10

@ 20 + B20 — 7(al® + B18) ,

af'® — 7aB'® — 10a'’p
16 + p16 =70 ATDB.uno

® [-2b-p)-

N

(1(3-|-9<x2—170(+14_7
B3+ 112 +3—-8
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If the equation a(b — ¢)x* + b(c — a)x + c(a — b) = 0 has equal roots, where a + ¢ = 15

andb = 352, then a® + c? is equal to

ATDB.uno

Ans. 117
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Given, the cubic equation x®> — 5x% + 6x — 3 = 0 has roots «, B, y. Find the cubic having
roots

i) a+1,B+1,vy+1 (i) a—1,—-1,vy—-1
(iii) —a, —B,—Y (iv) %,%,%
(v) 322,327 ATDB.uno

a+1’ B+1’ y+1
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(@) o+, p+1,7+1
Y= A+1
»X= 4-1
-~ (Y- - 5(y-D + 6(y) -3 =0
= d‘s-l -33‘)'
¥ X -8 +199- 15=0

(b) —a, -pl-y
y=-
= X+ 546X 43 =0

©01,p-4,y1
g-‘-i-l ‘41-:3?1
P Y341+ 35243y - 5y1-5 -1y + by +6-3=0
> ° -93"- y-1=0

FES o
13—5x‘+u-3=o€.p — ﬁa/wl»’c

+3y —5#1 ) +:og - ‘J -6-3=0 33

= 39 -NFPBUNO

0> -9y 45 =0 = P 7, 5
d Y ya 7
— H1 305
o+l @
Now weneed fofvdq"'

Raung rto0fs 3-£,35,35 |

7

= R - U= S
350 34 3
= X= 2

3-Y ~ 1
» 135 _ 2004 95 “15-0
£ a4

> 45+ - 9542 +2004 -5=0

> 34 - 194° + uof - 25=0

> 3(3-97- 19 (34 +9i3y) -25=0

> 3(0-% -2y 499" - 19(34424)
+40(3-y) -25 =

= 8l —335- Bly +2}3°- N-i-lﬂqulwa
+ 120 - 40y -25

= 303 -l +32-5  foms
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Let o, B and y are the roots of the cubic x® — 3x% + 1 = 0. Find a cubic whose roots are

R
a-2"p-2

and 7}; Hence or otherwise find the value of (a — 2)(B — 2)(y — 2).

ATDB.uno

Ans. 3y3 —9y2 —3y+1=0; (a—2)(B—2)(y—2) = 3
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If a, B, y are roots of the cubic 2011x> + 2x%? + 1 = 0, then find

i) (@) +@By)t+ o)™
(i) a2 +B 2 +y?

ATDB.uno

Ans. (i) 2 ; (ii) -4
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Let roots of the equation x3 + 3x? + 4x = 11 are q, B, y and the roots of equation
x>+ Ix*+mx+n=0(, myneR)area+B,B+V, Y+

Column-I Column-II
(A) lisequalto (P) -6
(B) misequalto (
. A( D% .uno
(C) nisequalto J 13

(D) (l+m+n)isequalto (S) 23




ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE.

(\':}_\)_ O Vo) )
w

'K":)-\" r%)\\/ \ AR

A+ BXY = —

XSS S
g '))—\6/’ -3 —

c] = —3 ~:

| -

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

[ e-A WD - . 4
DO A oL .o &2 Oy A O ATy et 4 L3¢ = 11 e

o< > o~~~ - =
\ns Y ol tr e ryiSatls 0-( & Ca oo ¢ > 4 € ac # 4 YN AWV =)

Ay n €& V) one KXArS , B4 , 4 o<

- -~
N

Ny Y

o -5

TAH 68
BY REED
FROM WB

I&'yY +3Y9Y™ L“(] — e T

; {—‘:) re ()lc-‘t-,:: '(’) — R

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.




ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. . AIDBPDFZ
IALFBE ,U’QgDB uno [ Unauthorised

I redistribution is strictly prohibited

If the roots of p(x) = x> + 3x% + 4x — 8 are a,b and c, what is the value of
a’(1+a%) +b?(1 +b?) +c?(1 +c?)?

ATDB.uno
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Let ay, a5, a3 and «, are the roots of equation x* — 7x + 1 = 0, then

4
G _25 QG =
@ 1+a; 9 | ‘1+ai_1
' =1
4 ATDB.unos

@ 0 6 _1 0 6 _23
1+o; 9 @ 1+a; 9
| i=1
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If the value of real number a > 0 for whichx? —5ax+1=0and x* —ax—5 = 0 have a
3

75 then 3 is equal to

common real rootis

ATDB.uno

Ans. 13
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If « and B are the roots of the quadratic equation, x* + xsin® — 2sin0 = 0,0 € (O, g)

a12+312 .
then (@124 B-12) (a—B)2* is equal to :
» =
(sin 6~8)° ATDB.uno

26
(sin 6+4)12
212
@ (sin 8+8)12
212
@ (sin 6—4)12

Ans. C
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If o, B are the roots of the equation

x?% — (5 + 3V108s 5 _ 5y/logs 3) X + 3(3(1083 5)3 _ 5(l0gs )3 _ 1) =90
1

B
3x* —20x—~12=0 ATDB.uno

3x2 —10x—4=0

3x2—10x+2=0

then the equation, whose roots are a« +—-and 3 + i IS :

3x2 —20x+16 =0
Ans. B
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Let a, B be two roots of the equation x2 + (20)Y*x + (5)/2 = 0. Then o® + B2 is equal to

ATDB.uno

Ans. C
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Let a, B be the roots of the equation x%2 — v2x + 2 = 0. Then a'* + B* is equal to

64

-64+/2

i ATDB.uno

-128
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Ans. D
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If x2+3x+3=0and ax*+bx+1=0,a,b € Q have a common root, then value of
(3a+ b) isequal to

1/3
: ATDB.uno
@ 2

Ans. C
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Home Challenge - 07)

(x—3)-'-"_'-\/ (x—5)%-(18—x) =
V=x(—x2+4+x-1)(|x|-37)

Let n be the number of integers satisfying the inequality

then value of nis
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