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Quadratic Equation

SOLUTIONS

Exercise-I (JEE Main Pattern)

SECTION-A
1. Ans. (4)

a
x2—5x+16=0<
B

a+f=5;aBf=16

Now, when roots are a2 + 32 and

oB
2

— a2+ p2=(a+p)2-2ap=52-2%x16=-7

af 16 _

22

equation with these roots

=x2—(-7+8)x—-7%x8=0 =x2-x-56=0

p=-1,q= —56

2. Ans. (2)

x2+px+q=0 < x2—rx+5=0 <
\2 \3

—-p=8+2=p=-10 -r=3+43

g=0®)2) §=03)3)

q =16 §=9

Now the equation x? + px + s = 0 become
=x>—10x+9=0
x=19
3. Ans. (3)
_o~ ¢
(x—a)(x—b)—c-O\B
S@x—-—a)x-b)—c=x—-a)(x—-p)
S@x—a)x—B)+c=x—-a)(x—Db) (i)

Roots of (i) willbe x = a, b

4. Ans. (1)
a’?—5a+3=0 (i)
B2—58+3=0 ..(ii)

Form equation (i) and (ii) will can say that @ and 8 are roots of x? —5x +3 =0
a+f=5andaf =3
Now, E+E
v}
_o+pt (0+B) 20 25-6 19
of of 3 3
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5. Ans. (4)
a
(a2—5a+3)x2+(3a—1)x+2=0<
2a
a“—5a+3 3la”-5a+3

2 2 1
2—30‘ :2—
a”—-5a+3 a“—-5a+3
from (1) & (2)

and o(20)= .(2)

1 (1—3a)2 ~ 1

9 (az —5a+3)2 (a —5a+3)

= (1-3a)? =9(a®? —5a +3)
=14+ 9a% — 6a = 9a% —45a + 27

= 39a =26 > azg

6. Ans. (1)
putx = 1 — p in the equationx? + px + (1 —p) =0
={1-p?+pA-p+A-p)=0
>1-pA-p+p+1)=0
=>2)(1-p)=0=p=1
Now, x2 + px + (1 — p) = 0 become
x2+x+0=0
=>x(x+1)=0
=x=0-1

7. Ans. (1)
x2—Ax+C—-A=0
X1 +x, =4
X1x, =C—A
Now, x7 + x2 + (2 + A)x;x,
= (x; + %)% — 215 + (2 + A)xyx,
=A2-2(C-A)+2+A4)(C-A4)
=A2—-2C+2A+2C—2A+ AC — A*?
=AC

8. Ans. (1)
Let a, B be roots
a=—(a+pB)
b=aff -1
Now,a? + b2 = a? + %2 + a?f? + 1
=1 +a®)(1+p%)
a? + b? can be split into two factor 17, 29, 53 cannot be split factors as they are primes
Hence a? + b? can be equal to 50
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9.

10.

11.

12.

Ans. (2)
x>=5x+5=0

_ 5%,/25-4(1)(5)

X=

+5

. . : . o 5
Irrational roots will occur in pair hence cubic will have two roots same as 5 and

5-5

2

3 +ax?+bx+5=0
Product of roots

-(5) :(SJMEJ(ﬂJ(a) (let 3+ root is o)

2 2
= =(5)=(5)(a) = a=-1
Sum of roots
(Slﬂ{séﬂ—b—a

=>a=-4

also, a=-1 will satisfy cubic equation
=>-1+a-b+5=0 =>-1—-4—-b+5=0 =>b=0=>a+b=-4
Ans. (1)
ax?>+bx+c=0
y y

X ‘ X

c<0,a<0

c>0,a>0

b
_ b
2q S0=b>0 ~2-<0=b<0

In both cases a, b, ¢ are of same sign.
Ans. (4)
D > 0 (this equation will have two district roots)

=(-2-p) -4DE-2)>0 =@E-2?-4(p-2)>0
P-2)p-2-499>0 =@P-2)(p-6)>0

=p € (—,2) U (6,0)

Ans. (1)

x?>+2ax+10—-3a >0

D<O0

= (2a)? —4(1)(10-3a) <0 =a’—-10+3a<0
=((@a—-2)(a+5)<0 = a€(-52)
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13.

14.

15.

16.

17.

Ans. (2)
gx)=x>—(b+Dx+(b-1)
glx)>-2
=>x2—Mb+DDx+B-1)>-2 =>x2—Mb+DDx+B+1)>0
D<O0
=>0B+1)?-4D)B+1)<0=>Bb+DB+1-4)<0
=>0bB+1D)B-3)<0 =be(-1,3)

= b = 2 largest natural number in the interval

Ans. (4)

y=x%2—6x+5,x¢[24]

-b__(-6)

—=——=3e[2,4]
2a 2x1

D _ —(36—20)

4 4x1 X

f(2)=(2)*-6(2) +5=-3
f(4)=16—-24+5=-3
y € [-4,-3]
greatest value of y will be —3
Ans. (1)

_16x*—12x+9
YT 16x% +12x 49
= 16x%y +12xy + 9y — 16x2+12x —9 =0
=x%(16y —16) + x(12y +12) + (9y —9) =0
XER;D =0
= (12y +12)2 - 4(16y —16)(9y —9) =0
>@@+1)2-4@y-Dy-1)=20 =y*+2y+1—-4(@*-2y+1)=0

1
= 3y2—10y+3<0 =3y~ 1)(y —3) <0 :ye{gﬁ}

Ans. (2)

(4p—p?>-5>—-Qp—1Dx+3p=0

Given that, roots lies on different side of 1

So, af(1) <0

=@p-p*-5)f(1) <0
=>U@p—-p*-5){4p—p>*—-5-2p+1+3p}<0

= {@P?—4p+5)[@*—-5p+4)<0 {(p — 2)? + 1 is always positive}
=>@-DP-4<0

=>pe(14)

Integerp = 2,3

Ans. (4)

2kx? —4kx +2k—-1=0

Case -1

Exactly one root in (0,1)

= f(0).f(1) <0 = (2F-1)(2k -4 +2k-1) <0
= @ -D[(2F)° -2 +1]>0 =(2k-1)">0
=2k>1 =k>0
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Case - 11
When one root is equal to 0, then other putx = 0,0 — 0+ 2K -1 =0
=k=0

Now the equation is
x> —x=0
Hence, at k = 0, exactly one root in [0,1)
So, from case - I & case - I
k €]0,)
18. Ans. (2)

¢
(%%
2a’ 4a
fx)=2x2+px+1
To have f(x) negative integer for only one real we need y coordinate of vertex

2
_ —(p*-8
N M=—1:P = +4
4a 4(2)
19. Ans. (2)

11,7573 roots of x3 — 2x2 + 4x + 5074 = 0
rntrtr=2

Ty 113 13Ty = 4

rirr3 = —5074

Now,

(r1+2)(r +2)(r3 +2)

=nnry+40+ 1y +13) + 20y 13 +131y) + 8
= —5074 + 4(2) + 2(4) + 8

= —5050
20. Ans. (2)
a
f)=x>+x+ 16—3
)4

p(x) with roots a?, g2, y?

x = Vxin f(x)

= (Wx) +Vx+1=0

=>Vx(x+1)+1=0

=Vx(x+1)=-1

=>x(x*+2x+1)=1

Sx3+2x%+x—1=0

Clearly p(0) = —1 & p(9) = 729 + 162 + 9 — 1 = 899
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SECTION-B
1. Ans. (254)

kx? —(k—1)x+5=0

Given,

%,
B
(5 1)— &)
k k —g —=k?®—2k+1—-10k=4k =k*—-16k+1=0

k
Two roots of it are k4, k,

k, k, (k +k,) —2kk,

42
", k.k,

S |

=37) % 95y
1

2. Ans. (191)
¢ 2 e
2 = x“+3x—10
x“+3x—k=0 N ) AN d
Given that |a — b| = 2|c — d|
= (a + b)? — 4ab = 4{(c + d)? — 4cd} =9 + 4k = 4(9 + 40)
= k=27 o bn =191
4 n
3. Ans. (24)
x2—11x+m=0
x?—14x+2m=0
For one roots common
(€102 — €201)* = (a1b, — azby)(bic, — bycy)
= (m—-2m)? = (14 + 11)(—22m + 14m)
=>m?=24m =m =024
Sum = 24
4, Ans. (5)
x?+2(a+b)x+(a—b+8)=0
D>0
4(a+b)>—4(a—b+8)>0
=a’+b?>+2ab—a+b—-8>0
=a’+@b—1a+b*?+b—-8>0
This is a quadratic polynomial in a,
Which is +ve foralla € R
=D<0 =02b—-1)?%?-40b*+b—-8)<0

=-8b+33<0 :>b>3—83 = b>4.125
Smallest natural b = 5
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5. Ans. (7)
f(x) = x? + 4ax + 5a% — 6a
f(x)>0Vx €ER
=D<0 = 16a% — 4(5a%> — 6a) < 0

=a?—-6a>0=a€ (—x,0) U (6,0)
Smallest positive integer a = 7
6. Ans. (4)
2x* +2x+3
= = <

xX+x+1

2x* +2x+3
et S =t

=2+2; wxt+x+1le E,oo
X +x+1 4

f(x)e[Z,?}

2
2x +2x+3<

2

Hence, <
X +x+1

{10 j :
pe ?,oo = pisagood no.

Smallest integral p = 4
7. Ans. (4)
2x% = 2ax+a’—a—-6=0
Roots of appositive sign af (0) < 0
=2(0-0+a?-a—-6)<0 =(@—-3)(a+2)<0
=a€(—23)
8. Ans. (3)
x> —Bk—-1)x+5k=0
4 lies between the roots
=af(4) <0

"—h

—1(16—4(Bk—1)+5k) <0

=7k—-20>0=> k>23—0

Minimum value of k = 3
9. Ans. (3)
a
¥ o3x241=0Z-

AN

14

Now, equation withrootsa — 2,8 — 2,y — 2is
xX—->x+2
=>@x+2)3-3x+2)?%+1=0

=x34+46x2+12x4+8—-3x*—-12x—12+1=0 =x3+3x?-3=0

Itsrootsarea — 2,8 — 2,y — 2
Product of roots (¢ —2)(B —2)(y —2) =3
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10. Ans. (20)

x% 4+ 18x + 30 = 2yx*+18x+45

Letx?+ 18x =y (x2+18x+30 > 0)

= y2 + 60y + 900 = 4y + 180 =y%2+56y+720=0
=y +36)(y+20)=0

= x?+18x = —36  (not possible)

=x%2+18x = =20 =x2+18x+20=0
Product of roots = 20.

Exercise - II (JEE Main PYQs)

1. Ans. (1)
Px)=(a—a)x?>+ (b —b)x+(c—c;)=0
onlyx =-1;P(x) =0
So roots are equal.
itmeans D =0
= (b-b)? =4a-a)(c—c)=q*=4pr
Let
=>a—-a,=p=>b—-by=q
=>c—c¢=r=P(-1)=0
=>p—q+r=0 (1)
=>4p—-2q+r=2 -(2)
=>4p+2q+r =7
From (1)g = p + r
=>@{@+r)2—4pr=0
=@-1r?=0 p=r
fromeq. (1) q = 2r
Sofromeq. (2)4r —4r+r =2 =>r=2
Sodp+2q+r=4r+4r+r=9r=18

2. Ans. (2)
Sachin Rahul
Wrongeqr. x2 —7x+12=0
=x2—-5x+6=0
Now correct eqn. is
=>x2-7x+6=0 =x—-6)(x—1)=0
x=1,6

3. Ans. (1)
x2+2x+3=0
both roots are imaginary, since a, b,c € R
If one root is common then both root is common
a b

a_b_¢c =a:b:c=1:2:3.
1 2 3
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4, Ans. (1)
Givenx? —6x —2 =10
-2
 Qpay — 60 —2a, =0 = a"+22—a"=3
a

n+1
Now, putn = 8

2a

a 5 _q

10 —
2a,
5. Ans. (2)
(i) ifbase=1=>x?2-5x+5=1=x=1,4
(i) ifbase=-1=>x?>—-5x+5=-1=>x=2,3
for x = 2; x2 + 4x — 60 = 4 + 8 — 60 = —48 (which is even)
forx =3;x>+4x—-60=9+12—-60 = -39 (which is odd, rejected)
(iii) if power=0=x2+4x — 60 =0=x = —10,6
forx = —=10; x> —5x + 5 = 100 + 50 + 5 # 0 (which is valid)
forx = 6; x2 —5x+5=36—30+5 # 0 (which is valid)
Sum of real valuesof x =1+4+2—-10+6=3
6. Ans. (3)
a.and Barerootsof x2 +2x+2 =0
>a+f=-2,a-f=2
Here a.isarootof x> + 2x +2 =10

= a’+2a+2 =0 = a’?=-2a-2
= ad=-2a%-2a

= —2(~2a - 2) - 2a

=2a+4

= a*=2a’+4a
=2(—2a—-2)+4a
=—4
Same way, f* = —4
Now, als + ﬁlS — (0(4)3 . 0(3 + (3)3 . BS
=(—4)3 QRa+4)+ (43 2B +h)
= —128(a + B) — 256 — 256
= —128(—2) — 512
= —256
7. Ans. (3)
6x2—1lx+a =0
given roots are rational
= D must be perfect square
= 121 — 24a = 2?
= maximum value of @ is 5
o=1l=>Ae¢l a=2=A¢l
a=3=A el = 3integral values
o=4=>Arel a=5=>rel
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8. Ans. (1)
0 2 3
Let f(x) =(c—5)x?> —2cx +c— 4
~fO)f(2) <0 (1)
&f(2)f(3) <0 (2)
from (1) & (2)
(c=4)(c—-24)<0
49
& (c—24)(4c—49) <0 :>T<c<24
-5 ={13,14,15,..... 23}
Number of elements in set S = 11
9. Ans. (2)
3m2x2+mm—-4)x+2=0
7»+1=1, g+E=1,oz2 +p% =ap
A B a
(o +B)2=3ap
(_m(m—4)jz_3(2) (m-47 6
3m’ 3m*’ 9m*  3m
(m—4)2=18,m = 4+./18, 4432
10. Ans. (4)
oa+fB=1Lap=-1
Pk = (lk + ﬁk
a’—a—-1=0
jak_ak—l_ak—Z =0 &Bk_[))k—l_‘gk—zzo
:>Pk=Pk—1+Pk—2 :>P1=a+B=1
=>P,=(a+p)?—-2ap=1+2=3
:>P3:4' :>P4_=7 :>P5=11
11. Ans. (8.00)
2 33
D>0=(a—10)* —4x2X ?—Za >0
=a?’—-4a—-322>20 =a€ (-»,4]U][8, x)
12. Ans. (3)
A:xe(-2,2);B:x € (-, -1] U [5, »0)
=>B—-A=R-(-2,5)
B ° ~—>
o oA
-2 -1 2 5
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13.

14.

15.

16.

Ans. (4)
Consider (p? + q%)? — 2p2q? = 272

= ((p 4 q)? — 2pq)? — 2p2q? = 272 = 16 — 16pq + 2p2q? = 272

= (pq)* —8pq — 128 =0

= (pq)* —8pq—128=0 = pq=

S.pq =16
.. Required equation: x? — (2)x + 16 = 0
Ans. (1)
1
1

1
1

3+..0
1 1
T3 Tar
X X
X

Let x=3+
4+
3+
4+

So, x=3+

4+

= (x-3)= S>U@x+1Dx—-3)=x

(4x+1)

—=4x>—-12x+x—-3=x =4x?—-12x—-3=0

12+\)(12)" +12x4  12+,[12(16)
- 2x4 - 8
_1244x23 _3+2{3

8 2

x=%i\/§=1.51\/§.

But only positive value is accepted

So,x =1.5++/3

Ans. (3)

az+f2=(a+PB)2-20ap

let f(a) = (3—a)? —2(1 —2a)
=fla)=a*-2a+7=f(a)=(a—-1)?+6

X

(f(a))min.:6
Ans. (4)
x+3/—-1
uZO,x €[-6,3] —{-2,2}
[¢]-2
Case-I
x| —2>0 and |x+3]—-1=0
x| > 2 lx+3] =1
x>2o0rx < —2 x+3=1lorx+3<-1

x=—-2o0orx < —4
= x €[—6,—4] U (2,3]

[120]

www.allen.in

ALLEN Digital



ALLEN

Quadratic Equation DIGITAL
Case-II
x| —2<0 and |[x+3]—-1<0
= |x| <2 lx+3|<1
> -2<x<2 -1<x+3<1
—4<x<-2
.. No common solution exists
=S={xe[-6-4]U (23]} (1)

T={x€zx?-7]x|+9<0
x2—7x+9<0forx>0>x€{23,4,6}
&x%2+7x+9<0forx<0=>x€{-5-4,-3,-2}
T = {2, 43, +4, %5} ~(2)
from (1) & (2)
SNT ={-5,-4,3}
~ SN T contains exactly 3 elements.

17.  Ans.(272)

(px-q)* + (gx-1)?=0
—x=1-L__4
p q
qZ +r2
pZ
18. Ans. (16)
Po=a™-B" x*-x-4=0
P15P16 _P14P16 _Plzs +P14P15
P13P14-
As Py - Pp1 = (an - pBn) - (an-1 - fBo-1)
= ar2(o? -a) - Br-2 (B2-B)
= 4(an-2-pn-2)
Po-Pn1=4Pu2
Hence Expression (1)

Plé(P15_P14)_P15(P15_P14)

= =272

(1)

PP,
=(P15_P14)(P16_P15) - (4P13)(4P14) =16
PP, PP,
19. Ans. (3)
2x2-8x+k=0

f(1).f(2)<0 &f(2).f(3)<0
(k-6)(k-8)<0 &k-8)(k-6)<0
k € (6,8) k € (6, 8)

integral value of k =7
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20. Ans. (25)

S ={oc log, (9% +13)-log, (232“ +1)=2}

o 204
Now, log, :WA =2 or %:4
E(32(1—4)_'_1 ( )+
=924 +13=10-(3)2*4+4 =92(*2) +13=10-9(*2 + 4
Let y=9%2
=y2+13 =10y + 4 =y2—-10y+9=0
=>-9@Y-1)=0 =>y=19
when y =9 y=1
9%-2 =091 9%-2 =90
a-2=1 a=2
a=3
Now,

= XZ—Z(ZOLJZX+Z(0H—1)2B=O

=x2—(2x25)x+258=0 =x?>—-50x+258=0
for real roots D = 0
b? — 4ac = 0= 2500 - 4(25B3)>0
B <25 = PBmax = 25.
21. Ans. (13)
Two equations have common root

9 3
~(4a)(26a)=(-6)" =36 22 - g=—2_—B=13
(4a)(26a)~(-6) Sl e

22. Ans. (45)
1 (04
+60 x+a=07
N

1

o+p=—60* & a B=a

Given a* +p*=-30

= (o +B?) ~207p* =30 :»{(a+5)2 “2a 5}2- 2a2 = -30

1 : 1
2{602 —Za} -2a*=-30 = 60+4a” —4ax602 —2a* =—30

1

=2d* -4.602a+90=0

Product = 9—20 =45
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Exercise - III (JEE Advanced Pattern)

SECTION-I

1. Ans. (A,B,C)

o, will satisfy the quadratic equation

= o’ —a+1=0

a’=a-1

On squaring

(OLZ )2 :(oc—l)2

= ao'=a’-20+1

= (a-1)-2a+1 {'.'azza—l}

=—a

at.a® =—a.a’

= o’ =—a(a—1)=—a’+a

= —(a - 1) +a=1

o :(a6 )334 .’ = (1)334 ot = —aa = -df=1-a

Similarly *** =1-8

o B =2 (a + [3)

=2-(1) {-a+p=1}

=1
2. Ans. (C,D)

For no real roots discriminant must be less than zero
D=b%?—4ac<0

a=1+m?
b=—-2(1+3m)
c=1+4+8m

=[-21+3m)]?-41+mH(1+8m) <0 = (1+3m)?—(1+8m+m?+8m3) <0
=1+9m?+6m—-1-8m-m?-8m3<0 =8m? —-8m3-2m<0
= -2m@@m?-4m+1)<0 = -2m(2m—-1)><0 =m > 0and m;t%

3. Ans. (A,D)
xX*—ax+a+1=0
a=1,b=—-ac=a+1

X:—bi\/b2—4ac

2a

_atya’-4a-4 oFf (a—2)" -8

2 2
Now check options a = —1, 5 satisfies for integer solutions
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4. Ans. (B,D)
Letp(x) = ax? + bx + ¢
p(0) =a(0)?+b(0)+c=1 =c=1
pr(1) =4
=a()?+b(1)+1=4
=a+b=3 (i)
p(-1) =6
=a(-1)?+b(-1)+1=6
=>a—b=5 (i)
Solving both equations, we get,
a=4b=-1
p(x) =4x? —x+1
P(2)=4(2)??-2+1=15
p(=2)=4(-2)?-(-2)+1=19

5. Ans. (B,C)
Letp(x) =(x—a)(x—b) — 1
p(a) =(a—a)(a—b)—1

=-1
p(b) = -1 .
Possible graph for the above expression will be p(a) and ! l?

p(b) both are negative and leading coefficient of
quadratic is +ve a and b both will be between both the
roots
Looking at the graph
a € (—o0,a) and S € (b, )

6. Ans. (A,B,D)

Graph is upward opening so a > 0

. . . =b
Vertex. Of x-coordinate is +ve i.e. 2— >0
a

= —-b>0 =b<0

Graph cutting y-axis on +ve sidesoc > 0

So,

ab?c® >0

ab3c? <0

ab3c® <0

And graph is cutting x-axis at two distinct points so it has two distinct roots.
So, discriminant is greater than zero.

b?> —4ac>0 = b?>4ac
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7. Ans. (A,B,D)
x2=|x+2|+x>0
Case -1
X=>—-2>a€[-2,0)
x2—(x+2)+x>0
x2-2>0 =(x+v2)(x—-+v2)>0
x € (0,—2) U (V2,00)
x € {(~0,—v2) U (v2, )} n [~2, )
x € [—2, —\/E) U (\/i, oo)
Case - 11
x <—2o0rx€ (—w,—2)
Sx2—(-(x+2)+x>0 =x*+x+2+x>0
=x2+2x+2>0
It is always greater than zero as
D=(2)?*-4(2)<0
x € (—oo,—2) is the solution form case II final answer (case - [)U (case - II)
= (=0, —V2) U (V2,)
Subsets of this set is in option A,B,D.
8. Ans. (A,B,D)
|x]>+ x| —6=0
Case -1
x=0
x’+x—-6=0
=>x+3)(x—-2)=>x=-3.2
Butx > 0sox =2
Case - 11
x <0
(=x)?—-x—-6=0 =x2-x—-6=0
>x+2)(x—-3)=0 =>x=-2,3
Butx <0
Sox =-2
Roots are 2, —2
Sum of roots=2—-2=0
Product of roots = 2(—2) = —4
Only two real solutions.
9. Ans. (B,D)
ax?+bx+c=0
a,  are roots
So,

a+p=— (1)
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ap=- .(if)

5 ..(1ii)
px’+qx+r=20
a+ h,B + h are roots

= (a+h)+(B+h)= pq (a+h)(B+h)=—

:>oc+[3+2h=_—q :>—b+2h_ q:>h [é_ﬂj
p a p 2\a p

= [(a+h)~(B+h)] =((a+h)+(p+h)) —4(cth)(B+h)
= (a—p)’ =(‘—qJ VLA e

p p p
Divide (iii) and (iv)

4ac
(a— q 4pr b* —4ac

B)
(a—p) [q 4pr] a’

10.  Ans. (B,CD)
X>+ax+b=0

=

a+f=-a
aff=b
(A) Ifa? p?areroots
= sum of roots = a? + B2 = (a + B)? - 2ap
= (—a)? - 2b =a%-2b
Product of roots = a? 82

= (a)? = b?
Quadratic equation
= x2 —(sum of roots)x + product of roots = 0
=x%—(a?-2b)x+b*>=0

1 1
(B) sumofroots = —+=
a

_B+a  -a
_OLB_ b

1 1
Product of roots = —x—=—

o B op
Quadratic equation

1
= xz—(—%}wgzo =bx’+ax+1=0
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Q sum of roots = —+ B
o
2 2 2 _
- a’+B - (a+[3) 20,3
a P ap
(-a)’-2b  a*-2b
= =
b b
a B
Product or roots = —x—=1
o
Quadratic equation
2
= xz—[a beJerl:O = bx*+(2b—a’)x+b=0
(D) sumofroots=(a—1)+ (8 —1)
Sa+f-2 =>-a—-2=—(a+2)
Product of roots = (@ — 1)(B — 1)
Saf—-(a+p)+1 =b+a+1
Quadratic equation
=>x2—(—(a+2)x+b+a+1=0
=x’+@+2)x+b+a+1=0
11. Ans. (A,B,D)
y=ax?+bx+c
Here graph is downward, so a < 0.
Clearly, y has two distinct roots. Y
So,D >0 = b*—4ac>0 0 .
forx=0;f(0)<0 i
SLe<0
vertex is at _2£ , which is negative.
a
Fora < 0 and —2£ to be negative, b must be negative.
a
12. Ans. (A,B,C,D)
y=ax?+bx+c
y[
(A) i" x
a<0,b<0<c<0 =abc<0
TY
| R
(B) |0 >X
a<0,b>0,c>0 =abc <0
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(W

(D)

13.

14.

15.

16.

a>0,b<0,c>0 =abc<0

VI

0
|

a<0b<0,c<0 =abc < 0.

Ans. (A,D)

x?>+x+1lisafactorofax3® +bx?’+cx+d =0
So,letax® +bx?+cx+d=(ax+d)(x* +x+1)
= (ax+d)x?+x+1)=0

d 130,
2

= X=—— 0r xX= ,
a

d b
Now, sum of roots ; ——+w+w? =——
a a

:>_g_1:_é (“w+w?+1=0)
a a
- _4d_, b_a-b
a a a
SECTION-II
Ans. (C)

x2 + 2ax + 10 — 3a > 0 for every real value of x,
So, discriminant D < 0

= (20)2—4-(10-3a) <0 = 4a?—4(10-3a) <0

=a’+3a-10<0 = (a+5(@-2)<0
= -5<a<?

Ans. (D)

x?+2bx+c>0thenD <0

= (2b)? —4c <0 = 4b%> —4c <0 = b? <c.
Ans. (B)
y=ax?+bx+c
Y
® ° x
(x2,0) (x1,0)
Here,a > 0,D >0 (- two real roots)

for x = 0; y = ¢ which is negative.
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17. Ans. (3.00)
AOBC is isosceles triangle and AC is medium. y
So, let A(p, 0), B(2p,0) and C(0, 2p).
for equation of curve; y = x>+ bx+c;
Ifx =0then,y=c=2p (1)

Ck
Fory =0;x2+ bx + c = 0and x = p, 2p will be the (0.2p)| %
solutions. A £L—
= product of roots; p - 2p = ¢ .(2) .0) (2p,0)

From equation (1) and (2);

2p2=2p=>p=1 (- p = 0 not possible)

Now sum of roots of equation x?2 + bx + c = 0isp+2p=1+2 = 3.
18. Ans. (2.00)

Roots of previous equation are 1, 2

So,a=2,=1 (o> )

=(@+p)=2+1=3,(a-p)=2-1=1

expression having 3 and 1 as roots

y=x=-3)x-1)

=y=x%>—4x+3

For minimum value of x? — 4x + 3 ;

x2—4x+3=x*—-4x+4-1

=(x-2)2-1
So, minimum value occurs at x = 2.

SECTION-III
19. Ans. (A)
(P) o, o+ 4 are two roots of x> —8x + k = 0,
= Sum of roots; o + o + 4 =8
=>a=2
Now, product of roots; k = a - (a + 4)
=>k=202+4)
=>k=12
Q) x*-5|x|+6=0
= (|xD?-=5|x|+6=0
= (x| =3)(x|-2) =0
=|x|=3,|x]| =2
=>x=43,x =412

Soon=4= gzz.

(R) x*+ax+b=0
As 3 —iisaroot, 3 +iisalso aroot.
= sum of roots; —a =6 =a = —6
= product of roots; b = (3 —i)(3 + i)
=>b=9+1=10
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20.

(S)  Bothrootsof x? — 2kx + k% + k — 5 = 0 are less than 5,
()

So, sum of roots 2k < 5+5=k <5

Discriminant, D > 0

= (=2k)> —4(k*+k—-5)=>0

= 4k? —4(k*+k—-5)=0

=—-k+520

=>k<5

fG)>0=((5)2—-2k(5)+k*+k—-5>0

= k?—-9k+20>0

=k—-4)(k-5)>0

=>k<4,k>5

From (1), (2) and (3);

k<4

So, k = 3 possible, k = 2 possible.
Ans.A-p,r,s;B—>q,s;C—>q,s;D->p,r,s

X2 —6x+5 (x2 —5x+6)—(x+1)
x> -5x+6 x*-5x+6

f(x)=

3 x+1
(x-2)(x-3)

for-1<x<11<x<23<x<5andx>5;
X—+1>0 = _X—+1<1
(x—-2)(x-3) (x—2)(x-3)

=>fx) <1

X' —6x+5 _(x-1)(x-5)

Now, f(x):x2—5x+6 (x-2)(x-3)

AIf-1<x<1;f(x)>0
Hence, also 0 < f(x) < 1
B)Ifl<x<2;f(x)<0
O If3<x<5;f(x)<0
MD)Ifx>5;f(x)>0
Hence, also, 0 < f(x) < 1.

(2)

.(3)

f(5)

[130]

www.allen.in

ALLEN Digital



ALLEN

Quadratic Equation DIGITAL

Exercise - IV (JEE Advanced PYQs)
1. Ans. (2)

Lll‘ or 4|

f(x)=x?—-8kx+16(k*—k+1)=0
.+ rootsarereal,D > 0

64k? —64(k? —k+1)>0

k>1 = ke(l,oo)

at both the roots >4

f(4)=0 {k2—3k+220

=y -b_ =
—>4 k>1
2a
= ke[2,0) least value of k = 2
2. Ans. (B)
(13+B3=q
= (0+B) ~30 Bla+B)=q
3
= o B:M
3p
2 2
sum of the roots=g+E _ ¢ +P
o (xﬁ

3
pZ_Z[p +q) ,
_ 3p ) p’-2q

C ptq pl+g
3p

Product of the roots = 1.

Required equation is

@ +x* - @ —29)x+ @P*+q) =0
3. Ans. (C)

ao,p are roots of x2 —6x —2 =0

Sa2-60-2=0&P2-6B-2=0

a,—2a; o'’ —B°—2(a’ -B°)
2a, 2(a’ —B%)
_a’(a’~2)-B°(B*-2)
2(a’ ~B°)
_ a’.6a—B°.6p _3
2(a’ =p°)
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4.

Ans. (B)

¥ —x 1
b*+1 b+1 1-b
_b+1

Tb-1
, b'+1

S 1-b
from (i) & (ii)

b+1 2_b2+1
(Ej T 1-b
=B*+1)(1-b)=(b+1)?
=—-b3+1+b>—b=b*>+1+2b
=-b3-3b=0=b(b*+3)=0
—b=0, b=%3i
Ans. (A,D)
ax?—x+a=0
D = 1-4a?
distinct real roots D > 0

= ae[—%, %j (1)

given [x; —x,| <1

J1-4a’

:> —
lal

=1—-4a? < a?

= o€ (—oo _—1J v (i ooj (ii)
N =

from (i) & (ii)

ae(—_l i]u(i lj

N3 J5' 2

Ans. (C)

oa=o+1l=a*=3a+2
Soas=28=pat+qPt=pBa+2)+q(3p+2)=28
=>pBa+2)+q(3-3a+2)=28
=a(3p-3q)+2p+5q=28 (asa e Q)

(i)

= X

& x

(i)

<1

=>p=q,2p+59=28 = p=q=4
.p+2q=12Ans:C

Ans. (C)

oaZ=o+1=ar=qn-1+qn-2

= par+qpr=plor-t+an-2) +q(Br-1+pr-2)
n=0an-1+tan-2 = A12 = a11 t+ Ao
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8. Ans. (D)
x% 4+ 20x — 2020 = 0 hastworootsa,b € R
x? —20x + 2020 = 0 has two roots ¢, d € complex
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?) — (a + b)(c? + d?)
=(c+d)((a+b)? —2ab) — (a+b)((c +d)? — 2cd)
=20 [(20)%? + 4040] + 20[(20)% - 4040]
=20[(20)? + 4040 + (20)? - 4040]
=20 x 800 = 16000

9. Ans. (4)
3x2+x—1=4|x*-1]
Ifx e[-1,1],
3x2+x—1=-4x2+4=7x*+x—-5=0
say f(x) =7x>+x—5

f)=3 D=1 f(0)=-1

[Two Roots]

Ifx € (-0, -1] U [1, )
3x2+x—1=4x>-4=x>-x-3=0

Say g(x) =x2—x—3

g(-1) =-1,g(1) =-3
[Two Roots]

So total 4 roots.
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