® ALLEN® QuadraticEquation
. 2 2 _ R &
QUADRATIC EQUATION 10. I A* + 9y flx+3 0,'x,ye. g, al x qr
L. o p, < () 437203 y Hen: =1 3 9 {5 eiaRTet # 7
a1 7 2 A o - 1) + BOBRE- 1) @ (1) [—%ﬂ qen [—%ﬂ
A IR_IR B i
(1) 56 x 3% (2) 56 x 3% 2 [—g,g} a1, 3]
(3) 52 x 3* (4) 28 x 3” Y13 s
, a1,
2. THERL, e — e —2e¥ — 126% +e*+1=0D G113l .3l
11
RIS HAl DI A=A © (4) [1, 3] e [_E’E}
)2 2) 4 3)6 4)1
M @ ©) @ 11, IR 3x* +4x° - 12x° + 4 =0 & 4=
3. Ife IR, 2 +5(2)x+10=0,F o 7T B, . \
RIS qAl D G B |
a>Ba HA g FATP, =" - B ( ISP & _
12. k>-1% 91 961, e forg aHiiasor
quiis n & forQ) &, ar (Plgfp‘)l:fgggz‘)} Eal (Bx® +4x + 37 — (k +1) Bx* +4x + 3) 3 + 4x + 2)
N + kGX + 4x + 2 =0 & IIAPH T T Bl
CIG| I
Y &
4. TR, X - x| - 12 =0 IK(AD Bl DI
T % o (1] @13
12 2)3 3)1 4) 4
(1) 2 3) 4 (3)[_1’1] (4)[1,3}_{1}
5. If a+b+ c=1,ab+bc+ca=2dAl abc =3 2 22
g alat+bt+ IR B | 13. cosecl8°ﬁﬁﬁ®ﬁﬂ?@ﬂWUﬂWﬂa%?
£6 W o pEHERT x2+20)“x+(5)2=0 B D +2x-4=0 (@) 46+ 2x-1=0
E o ot e o « B)x*-2x+4=0 4 x*-2x-4=0
3 Tl o+p ' 14.  SE—9 o TR X +ax +b=0, BT TP T &,
2 (H 10 (2) 100 (3)50 4) 160 5
: —2 39 WY B VS A B | 3D oY
7. FHIHRT e —e™ —4e™ —e* +1=0 B * &
: , _ IRATAD AR & I (a, b) BT T T
3 JRAfI® Al Dl T |
2 , , 16 22 (3)4 38
> 8  k(k=0)d wdl guiie A, e fog x ¥ 7
i ) L o 15. @R x + 12+ x - 5| = — @ ardfd®
i JHIHR T BT Pl dRAdD 4
5 AT ol @ FE B |
E TS EATE | 16. afe p U1 q &1 gTHS FEAW 8, R forg
£9. HA£0,RH 8| A THAPRT x*—x+2L=0

qA o TN BT AR FHIGRY 3x°— 10x +27A =0

ﬂaaamy%,ﬁr%w%

p+q=2ap*+q-=2728, @ paurq R
FHIERO & A T, I8 &

(Dx*-2x+2=0
(3)x*-2x+136=0

2)x*-2x+8=0
4 x*-2x+16=0

L




_ Quadratic Equation

18.

19.

20.

quries 'k, forqah foTg arfiant

XX -20Bk-1)x+8*-7>0,RH UA®H x &
fog, A1 B, 7 -

(D3 (2)2 (3)0 (4) 4

I a,peRE SMD U 2+ 0z + B =0, &N
TH ol 1-2i (Fefi2=—-1)%, & (o —B) RER & :

-3 2) -7 37 @3

AT 2 —6x-2=0% o o TAT B 2| AR

n>1,® N a,=an - pr g, a1 "% o

3a9

A R

12 @1 (34 3

AT o 9T B &1 aRdfad w8 e forg
o+ B =13dAaf =-18| a7 A guiie
n> 1% fag p, = (an + @), p, = 11 TN

P =298 | W p2HTAFE

21.

22,

23.

ALLEN® .
THIBRT log,(x — 1) = log,(x — 3) & &l B
BECH I |
A f: [ 1, 1] > R, f(x) = ax2 + bx + ¢ V

x € [-1, 1], a, b, ¢ € R gRT uRuIfdg B, Siafe
fc)=2,f(-)=18 dax e (-1, 1) & fow

f"(x) b1 Siferpaq 9 % g1 AT f(x) < a,

xe[-1,1] 8 @ oo a9 99 8

1

3+ BT AT RIS B
1
4y =
1
3+ I
4+
3+...0
(1) 1.5++/3 2) 2+3
3) 3+2\3 ) 443

node06\BOBA-BB\Kota \JEE MAIN\Jee Main-2021_Subject Topic PDF With Solution\Mathematics\Hindi\Quadratic Equation



2

ject Topic PDF With Solution\Mathematics\Hindi\Quadratic Equation

node06\BOBA-BB\Kota\JEE MAIN\Jee Main-2021_Sub;

ALLEN®

Quadratic Equation

SOLUTION
As, (oc2 +\/§) =-(3)"
= (a4 +23a? + 3) =3a? (On squaring)
5ot +3)= (B
= o’ +6a*+9=30" (Again squaring)
ot +3a'+9=0
.
(Multiply by a*)
So, a'* = 9a* -3a®

a'? =—9a* —=3(-9-30*)

= o = 967 +27+ 94"

Hence, aol? =(27)2

= (@)’ =27)°

= a®=3)"

Similarly p% = (3)*

o @ =)+ B P -1)=(3)* x52

= Option (3) is correct.

e e 2e™ —12e% +e*+1=0
= (e™ 1) —e*(e™ ~1) =12¢*
(63" — 1)2 (eX —e - e'“) =12

12
e —1

H/_J
decreasing (let g(x))

- =2
=e —-e - =

increasing (let f (x))

g(x)
f(x)

v

oL~

= No. of real roots =2

X+542 x+10=0
& po=a" - B" (Given)

w P7Py +5v2 PPy _ Py (Py + 5V2Py)
PisPig +5V2P  Pig(Pg +5v2Py)

P17(OLZO _BZO +5\/§((119 _B19))
Plg(alg _Bl‘) +5\/§((118 _BIS))

P (0 (0 +5v2) - B (B+542))
P (o (0 +5v2) BB (B+5v2))

Since o.+5v2=-10/a (D)
& B+5v2=-10/P (2
Now put there values in above expression
_ 10P; Pg
—10P¢ P,
XI*-|x|-12=0

(x| + 3)(x| -4 =0
[x|=4=x==2
a+b+c*=(@+b+c)’-2%ab=-3

(ab + bc + ca)’ = X(ab)* + 2abcZa

= 3(ab)* =2
a* + b + ¢ = (a® + b* +¢%)? — 2% (ab)?
=9-2(-2)=13

(x2+5) =20 <2

x*=-5=x¥=25

o +p* =50
-4 -t+1=0,e"=t>0
:>t2—t—4—1+i2=0

t ot

= dd-a-6=0,a= t+122
t
= o =3, -2 (reject)
:>t+l =3
t

= The number of real roots =2




Quadratic Equation
1

8.

ALLEN®

2

2

x—-1 x-=-2 E

x e R-{1,2}
= kQx-4-x+1)=2x*-3x+2)
= k(x-3)=2(x*-3x+2)

for x # 3, k=2ix—3+ 2 +3J
x-3

>22, Vx>3

x—=3+
x—-3

& x—3+ <22, vx<-3

x—3

32(x—3+ 2

X —

+3 e —oo,6—4x/§ ) 6+4x/§,oo
Je(e6- 2] o+ 45

for no real roots

k e (6-442,6+442)—{0)
Integral k € {1,2..... 11}

Sum of k = 66

307~ 100+ 274 =0

o —o +21L=0

(1) —3(2) gives
“Toa+2lh=0=>a=3A

Put o = 3% in equation (1) we get
91’ ~3h +24 -0

@M
S V)

1
9\ == ng as A #0

1
Now a =3\ = 7u=§
a+B=1=p=2/3

10
oc+y=§ = y=3

X
W

10.

11.

X +9y*—4x+3=0
(x*—4x)+(9y) +3=0

(X —4x+4)+(9y)+3-4=0
(x-2y+Q@yy =1

(x-2)’ . y’

(1)’ (1)
3

As it is equation of an ellipse, x & y can vary

> =1 (equation of an ellipse).

inside the ellipse.

11
So, x-2¢|-11|and ye|——,—
[ ] / [ 3 3}

11
L3l ye|—=,—
xelb3] y [ 3 3}

3 +4x’ - 12X +4 =0

So, Let f(x) = 3x* + 4x° - 12x* + 4
X)) = 12x(x3+x = 2)
=12x(x+2) (x—1)

FO=- 4 _ .
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ALLEN®

Quadratic Equation

13.

Bx*+4x +3Y— (k+ 1) Bx* +4x +3) Bx* +4x +2)
+k (37 +4x+2)*=0

Let 3x> +4x+3=a

and 3x*+4x +2=b = b=a-1

Given equation becomes

= a’—(k+l)ab +kb* =0

= a(a—kb)—b(a—kb) =0

= (a-kb)(a-b) =0 = a=kbora=>b
(reject)

‘+a=kb

= 3x°+4x+3 =k (3x* +4x+2)

= 3(k-Dx* +4(k-1)x+(2k-3)=0
for real roots D > 0

=16 (k-1)"-4 (3(k-1)) 2k -3) >0

=4 (k-1){4(k-1)-3(2k-3)}>0

= 4(k-1) {-2k+5} >0

= —4(k-1) {2k-5} >0

= (k-1)(2k-5)<0

+ — +
://l/l/l/l/////: k

1 5/2

k=1
o
s ke |l,=| Ans.
2
cosecl8°=— L :i:\/g+l
sinl8 /5-1

Let cosecl8° =x = \/g +1

=>x-1= \/g
Squaring both sides, we get
X -2x+1=5

=x}-2x-4=0

14.

Consider the equation x> + ax + b=0

If has two roots (not necessarily real o & 3)
Eithera=p or o # 3

Case (1) If a = B, then it is repeated root. Given
that o — 2 is also a root

So,a=a’-2=(a+ D)(@-2)=0
>oa=-lora=2

When a = -1 then (a, b) = (2, 1)

o =2 then (a, b) = (-4, 4)

Case (2) If o # B Then
Moa=o’-2andp=p>-2

Here (a, B) = (2, —1) or (-1, 2)

Hence (a, b) = (—(a + B), af)

=(-1,-2)

D a=p>-2 andB=0a’-2

Then o - B=B"-a’=(B-o) B+ a)

Since o =B we get o+ P=p+a’ -4
oa+p=(a+p)-2ap-4

Thus —1 = 1 — 2 aff — 4 which implies

ofy = -1 Therefore (a, b) = (—(a + B), a)
=(1,-1)

D oa=o’-2=p>-2and o #p

=S oa=-p

Thusa=2,=-2

a=-1,B=1

Therefore (a, b) = (0, 4) & (0, -1)

(AV) p=0o’ -2 =PB*—2 and o # B is same as (III)
Therefore we get 6 pairs of (a, b)

Which are (2, 1), (-4, 4), (-1,-2), (1,-1) (0,—4)
Option (1)




m Quadratic Equation ALLEN® .
15.  Case-l 18. - o,p € R = other rootis 1 + 2i
x<5 o =—(sum of roots) =—(1 - 2i + 1 +2i) =2
(x+ 12— (x—5)= 2 [ = product of roots = (1- 2i) (1 +2i) =5
4 o= B=-T
3 option (2)
2 _ _Z _
-+ D=7 =0 19. a2~ 60—2=0
31 al®— 60’ -208=0
x+l=2,-2 Similarly B0~ 6B - 2p8 = 0
x= 1,2 (o = B1%) — 6(a” ~ p*) - 2(a* ~ ) = 0
. 2H 2 = a,,—6a,—2a,=0
ase-
x>5 A2,
3a,
(x+l)+(x—5)=2 20. x*-x-1=0 roots = a,
4 2—a-1=0= ™! ="+ gn!
2 — n+l — Qn n-1
(X+1)2+(X+1)—2=0 SEPEEUSTT R
4 +
-1+ .
X = 5 (rejected as x > 5) P =P +P
So, the equation have two real root. 29=P +11
16. Consider (p?+q?)?—2p2q2 =272 P =18
((p + 9 - 2pq)* - 2p*q* = 272 P2=324
- 22 =
16— 16pq + 2p°q? = 272 21 log,(x - 1) =log,(x - 3)
(pq)* —8pq - 128 =0
1
(pq)* —8pq—128 =0 jglogz(x—l)zlogz(x—E») ]
112 g
pq:8i24:16 3 = log,(x—1) " =log,(x-3) i
) s
12 E
. bq=16 :>(x—1) =x-3 f
l=x+9- 1
Required equation : x2 - (2)x + 16 =0 =X 1=xT+9-06x 52
2 _ = 3
17. x2-2BK-1)x+8K2-7>0 =X - Tx+10=0 :
=>x-2)x-5)=0 8
Now, D <0 %
=4 (BK-12-4x1x@BK2-7)<0 =X=2 %
But x # 2 because it is not satisfying the domain of §
=9K2-6K+1-8K2+7<0 . o . ' 5
6K +8<0 given equation i.e log,(x — 3) > its domainx >3 8
o finally x is 5 %
= (K-4)(K-2)<0 y 2
.. No. of solutions = 1. %
= |Ke(2,4) 2
4 H




® ALLEN® QuadmticEquation
22. f:[-1,1]1>R 1
[ ] 24, Let x=3+ 1
f(x)=ax2+bx+c 4+ 0
f-l)=a-b+c=2  ..(1) 3t
4+
f(-1)=—2a+b=1 (2 3+..0
") = L1 1
f"(x) = 2a So, x=3+ 1 3+4x+1
1 44—
= Max. value of {"(x) =2a = — X X
2 X
= (x-3)= y
:>a=l;b:§;c:£ (X+)
4 2 4 =>Ux+1)x-3)=x
S P S £ = 4x2 - 12X +x -3 =X
4 2 4 = 4x2-12x-3=0
S/ 2 (12) +12x4  12+./12(16)
- 2x4 g
2 _12+4x243 34243
: ! D 8 )
3 - 1 3
Xzzi\/gzlsi\/g

For,x e [-1 1] = 2<f() <> But only positive value is accepted

*. Least value of ais 5 So,x=15+ ﬁ
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