ALLEN® JEE Advanced Mathematics 10 Years Topicwise Questions with Solutions

1.

QUADRATIC EQUATION

For x € R, then number of real roots of the equation 3x% - 4|X2 -1+x-1=0is .

[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)+bc(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,q be integers and let a, B be the roots of the equation, X-x-1= 0, where o # 3.
Forn=0,1,2....., let a, = pa." + qf".
FACT : If a and b are rational numbers and a + b+/5 =0 ,thena=0=b.

Ifas =28, thenp +2q= [JEE(Advanced) 2017]
(A) 14 B)7 (©) 12 (D) 21

app = [JEE(Advanced) 2017]
(A) 2a1; +ajg (B)aji—ai (C)an +aig (D) ar1 +2ao

Let —% <B< —%. Suppose o and B; are the roots of the equation x* — 2xsecd + 1 =0 and o and 3, are

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

[JEE(Advanced) 2016]
(A) 2(secO — tand) (B) 2secO (C) —2tan6 D)o
Let S be the set of all non-zero numbers o such that the quadratic equation ox? — x + a = 0 has two

distinct real roots x; and x; satisfying the inequality |x; — X»| < 1. Which of the following intervals is(are)

a subset(s) of S ? [JEE(Advanced) 2015]
1 1 1 1 1 1
- —— -—,0 0, — —, =
(A)( 2’ \/gj (B)( J5 j (C)[ \/gj ®) (\/g 2J
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Ans. (4)
3 +x—1=4 |X2* 1|
Ifx e [-1, 1],

3+ x—1=4x’+4 =T +x-5=0

N /

*Il \I-/ i
say f(x) = 7%’ +x =3
F)=3;fH =1 f(0)=-1
[Two Roots]
Ifx € (o0, -1] U [1, o)

N,/

N 1

3 +x—1=4x-4=>x>-x-3=0
Sayg(x)=x2—x—3

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

[Two Roots]

So total 4 roots.

Ans. (D)

x% + 20x — 2020 = 0 has two roots abeR

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 — be? + 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 + b) ((c + d)* — 2cd)
— 20 [(20)% + 4040] + 20 [(20)° — 4040]

=20 [(20) + 4040 + (20)* — 4040]

=20 x 800 = 16000

Ans. (C)

C=a+l=>a'=30+2

s ag=28 = pa’ +qBt=pBa+2)+qBp +2)
=28

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

= aB3p—3q)+t2p+5q=28

(asa € QY
= p=q,2p+t59q=28 = p=q=4
p+2q=12

4.

Sol.

Sol.

Sol.

Ans. (C)

C=a+tl=a" ="+ o

= po” + " =p(a" +a" %) +qB" +p")
ap =ap| +ag2

= app=aj tajp

Ans. (C)
o _ 2secO++4sec’ 04
: 2
—2tanO++4tan’ 0 +4
B, = 5 {0 o> P}
o, =secO+|tan0| {0 oy >PBr}

B, =—tan®—secO

o = secO — tan® ‘+0e _E, _T
6 12

o + By =—2tan0
Ans. (A, D)
ax’—x+o=0
D=1-4d’

distinct real roots D > 0

11 .
= OLE(—E,EJ (1)

given [x; —Xp| <1

1- 40
o

<1

2 2
=1-40" <o

= ae(-n gt |u( )

from (i) & (ii)
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