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Q1. JEE Main 2026 (21 January Shift 2)
Let o and S be the roots of the equation 22 + 2az + (3a + 10) = 0 such that @ < 1 < 3. Then the set of all possible

values of a is :
(1) (_007 7T11> (2) (_007 _2) U (5a OO)
(3) (—OO, _3) (4) (_007 7T11) U (5a OO)

Q2. JEE Main 2026 (23 January Shift 1)

A building construction work can be completed by two masons A and B together in 22.5 days. Mason A alone can
complete the construction work in 24 days less than mason B alone. Then mason A alone will complete the
construction work in :

(1) 30 days (2) 36 days (3) 24 days (4) 42 days

Q3. JEE Main 2026 (23 January Shift 1)
If o and B(a < B) are the roots of the equation (—2 + v/3)(|v/Z — 3|) + (z — 64/Z) + (9 — 24/3) = 0,z > 0, then

\/%4— afis equal to :
(18 @) 11 (3)9 4) 10

Q4. JEE Main 2026 (24 January Shift 2)

The smallest positive integral value of a, for which all the roots of z* — az? + 9 = 0 are real and distinct, is equal to
(4 29 33 @7

QS. JEE Main 2026 (22 January Shift 2)

Let o, B be the roots of the quadratic equation 122> — 20z + 3\ = 0, A € Z. If % <|B—al < %, then the sum of
all possible values of A is :
(H1 (2)6 (3)3 (4) 4

Q6. JEE Main 2026 (23 January Shift 2)

The sum of all the real solutions of the equation

log(, 3) (62” + 28z + 30) = 5 — 2logg, 1) (¢* + 62 + 9) is equal to

(12 )1 (3)0 (4) 4

Q7. JEE Main 2026 (21 January Shift 1)

The sum of all the roots of the equation (z — 1) — 5|z — 1| + 6 = 0, is :
(H1 )5 (33 4
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Q8. JEE Main 2026 (28 January Shift 1)

LetS = {x3 +az?+br+c:a,b,c € Nanda,b,c <20} be aset of polynomials. Then the number of
polynomials in S, which are divisible by z2 + 2, is
(H10 (2)20 3)6 (4) 120

Q9. JEE Main 2026 (28 January Shift 1)
If o, B, where a < 3, are the roots of the equation Az? — (X + 3)z + 3 = 0 such that % — % — %, then the sum of
all possible values of A is

(18 (26 32 44
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ANSWERS AND SOLUTIONS
1. (1) 2.(2) 3. (4) 4. (4) 5.(3) 6. (3) 7. (4) 8. (1)
9. (2)

1. (1) Let f(z) = 2% + 2azx + (3a + 10). For a < 1 < B, since the leading coefficient is positive, we need f(1) < 0.

fl)=142a+3a+10=5a+11<0

a < — %
When f(1) < 0 with positive leading coefficient, the parabola is negative at = 1, so 1 lies strictly between the

two real roots. Discriminant is automatically positive.

ae (—oo, —%)
2. (2) Let A take a days and B take a + 24 days.

.1 1 _ 1 _ 2
Together: o + at24 225  45°

2ot 2

a(a+24) 45

45(2a + 24) = 2a(a + 24)

90a + 1080 = 2a’ + 48a

a’> —2la—540 =0

(a —36)(a+15) =0 = a = 36.

Mason A alone completes the work in 36 days.

3. (4) Lett = \/z > 0. The equation becomes (—2 + v/3)[t — 3| 4 (£ — 6t) + (9 — 2/3) = 0.
Since t> — 6t + 9 = (t — 3)%, we get (t — 3)2 + (v/3 — 2)|t — 3| —2v/3 = 0.
Letu = |t — 3| >0:u?+ (v3—2)u—2v/3=0.

Discriminant = (/3 — 2)2 + 8y/3 = 7+ 44/3 = (2 + v/3)%
(2—v/3)£(2+V3)

u=-——7F——,givingu=2oru = —/3 (rejected).
t—3|=2=t=50ort=1,s0z=250rz=1.
a=108=25.

VB/a+\/ap =25+ /25 =5+5 = 10.
4. (4) Lett = 22, so the equation becomes t? — at + 9 = 0.
For all four roots of the original equation to be real and distinct, both roots of this quadratic must be positive and
distinct.
Discriminant > 0: a®> — 36 > 0 = |a| > 6. Since a > 0, we need a > 6.
Product of roots = 9 > 0 and sum of roots = a > 0, so both roots are positive.
The smallest positive integer satisfyinga > 6isa = 7.

5. 3 For1222 — 20z +3A=0:a+ 8= 32,08 = 3.

4
V259X
B-al=-—
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Given % < @
229
From left: A < % ~ 2.53
From right: A > % ~ 0.53
Since A € Z: A € {1,2}. Sum = 3.
6. (3) Note 6z + 28z + 30 = 2(3z + 5)(z + 3),
2+ 6z + 9 = (z + 3)%,
6z + 10 = 2(3z + 5).
Leta = log(,,3)[2(3z + 5)]. Then LHS = a + 1 and logy,,.5)( + 3)2 = %

3
<3

Equation becomesa +1 =5 — %, ie,a?—4a+4=0=a=2.
Solog(,. 528z +5)]=2= (z+3)° =6z +10=>2>=1=>z=1orz =1
Both satisfy domain conditions (bases > 0, # 1; arguments > 0).
Sum =1+ (-1) =0.
7. (4)Lett = |z — 1| where t > 0.
Equation becomes t?> — 5t + 6 = 0.
(t—2)(t—3)=0givest =2o0rt=3.
For|z —1|=2:2=3o0rz = —1.
For|z —1|=3:z=4o0rz = —2.
Sum of roots = 3+ (—1) +4 + (—2) = 4.
8. (1) If 2? + 2 divides z* + az? + bz + ¢, write 2° + az® + bz + ¢ = (z* + 2)(z + k).
Expanding: z3 + kz? + 2z + 2k.
Comparing coefficients: a = k, b = 2, ¢ = 2a.
Constraints: a € N, a < 20, and ¢ = 2a < 20 = a < 10.
Soa €41,2,3,...,10}, giving 10 polynomials.
9. (Z)a—i-ﬁ:%,aﬁz %

1 _ 1 _ pa_ 1 =9 _ 1
a3 e 3% =73 =X
(B—a)’=(a+p)*—4ap:
i_()\+3)2_£

A2 A

I1=A+3)2—-122=X—-61+9
A2 —6A+8=0=A=2o0r =4
Both values satisfy a < 8 (verified). Sum = 2 + 4 = 6.
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