QUADRATIC EQUATION

For x € R, then number of real roots of the equation 3x° — 4|}{2 —1|+x—=1=01s

|[JEE(Advanced) 2022

Suppose a, b denote the distinct real roots of the quadratic polynomial x* + 20x — 2020 and suppose ¢, d
denote the distinct complex roots of the quadratic polynomial x> — 20x + 2020. Then the value of
ac(a—c)+tad(a—d)+bec(b—c)+bd(b—d)is [JEE(Advanced) 2020]
(A) O (B) 8000 (C) 8080 (D) 16000

Paragraph for Question No. 3 and 4

Let p,gq be integers and let o, [ be the roots of the equation, X —x—1= 0, where a # 3.
Forn=0,12....., let a, = pﬂ,“ + qﬁ".
FACT : If a and b are rational numbers and a + b\g =0,thena=0=b.

It ag =28, then p + 2q = |[JEE(Advanced) 2017]
(A) 14 (B) 7 (C) 12 (D) 21

ajp = [JEE(Advanced) 2017]
(A) 2a1; +ajo (B) a1 —aio (C) ann +ap (D) aj + 2ayg

Let _% <0< —%. Supposc a1 and 31 are the roots of the equation x” — 2xsecO + 1 = 0 and o and [32 are

the roots of the equation x>+ 2xtan® — 1 = 0. If o1 >3 and o, > 35, then o + 32 equals

[JEE(Advanced) 2016]
(A) 2(secO — tan0) (B) 2secH (C) —2tan0 (D) 0
Let S be the set of all non-zero numbers o such that the quadratic equation ox’ — x + o = 0 has two

distinct real roots x; and x; satistying the inequality |x; — x3| < 1. Which of the following intervals 1s(are)

a subset(s) of S ? |JEE(Advanced) 2015]

o) ik ofd) okl




Sol.

Sol.

Sol.

SOLUTIONS

Ans. (4)

3x2+x—1=4\x2—1\

Itx e [-1, 1],

I+ x| =l L= TR 4 %5 =1

say f(x) = 7X° + X — 5
f()=3:f=)=1; f(0) =1
|Two Roots|

Ifx € (oo, —1] U [1, )

I +x—1=4x" -4 5% —~x-3=0

Say g(x)zxz—x—3

g(-1) =1 g(1)=-3

| Two Roots]

So total 4 roots.

Ans. (D)

x> + 20x — 2020 = 0 has two roots a,b e R

X~ — 20x + 2020 = 0 has two roots ¢,d € complex

ac(a—c)t+tad(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) (@ +b)—(a+b)(c +d)

=(c+d) ((a+b)"—2ab)—(a+Db) ((c +d)° —2cd)

= 20 [(20)* + 40401 + 20 [(20)* — 4040]

=20 [(20)" + 4040 + (20)° — 4040]

=20 x 800 = 16000

Ans. (C)

=o+1=a =3a+2

s as=28 = pa +qB’ =p3a +2) +q(3B +2)

=28

= pBoa+2)+q3-3a+2)=28

=  a3p-3q)+2p+5q=28

(as a0 € Q)

= p=q,2p+t5q=28 => p=q=4
p+2q=12

Sol.

Sol.

Sol.

Ans. (C)

2 -1 -2
=g+ = r=a" "ta

— pa" +gB" = p(a™ + ") + g + B
an = ap—1 T ap-2

—> a|p = a; +ajo

Ans. (C)
250{1’84—\/450039—4
o, = ,
2tan0++/4tan> 0+ 4 |
B, = \/ 1 o2 > P}
2
o, =sec O+ |tan O | {0 a1 > B}

B, =—tanB—secH

otp = sech — tanb Qe _E? x>
6 1.2

o + B2 =—2tand
Ans. (A, D)
ax —x+a=0
D=1-4q’
distinct real roots D > 0
1 1 .
= o E[—E, 5} ook 1)

given X1 —xz| <1

_, Nl-4a’

from (1) & (11)

(3w )E




