HI EVERYONE,

THE REAL LEARNING IN MATHEMATICS HAPPENS WHEN YOU ACTIVELY ENGAGE WITH A PROBLEM, EXPLORE DIFFERENT
METHODS, AND WORK THROUGH CHALLENGES. THEREFORE, WE STRONGLY ENCOURAGE YOU TO USE THIS SOLUTION
KEY RESPONSIBLY.

PLEASE ATTEMPT ALL THE PROBLEMS ON YOUR OWN FIRST, GIVING THEM YOUR BEST AND MOST HONEST EFFORT.
THESE SOLUTIONS ARE TO HELP YOU GET UNSTUCK ON A PROBLEM AFTER YOU HAVE ALREADY TRIED YOUR BEST.

YOUR EFFORT AND DEDICATION ARE THE TRUE KEYS TO SUCCESS.

Date of Exam: 28th October 2025

Syllabus: Trigonometry, Quadratic Equations, Sequences & Series

Sub: Mathematics MT-03 JEE Main Solution Prof. Chetan Sir

1. The number of integral values of k for which sinf = % has a solution is:

e N
Answer: 9
Solution:

k—3
For the equation sinf = 1 to have a solution, the value of sin# must be in its range.

The range of sinf is [—1,1].

k—3
-1<—X1
Sy S

Multiply the inequality by 4:

—4<k-3<4

Add 3 to all parts of the inequality:

—4+3<k<4+3

-1<k<7T.

The integral values of k are -1, 0, 1, 2, 3, 4, 5, 6, and 7.
The total number of integral values is 7 — (—1) +1 = 9.

2. The value of sin(480°) cos(690°) 4 cos(780°) sin(1050°) is:
(A) 1/2 (B) —1/2 ©1 (D) -1

Answer: (A)
Solution:

We can recognize the expression as the sine addition formula: sin(A + B).
Let A = 480° and B = 1050°. Does this work? sin A cos B + cos Asin B.

No, the angles for cos and sin are different. Let’s simplify each term.

sin(480°) = sin(360° + 120°) = sin(120°) = sin(180° — 60°) = sin(60°) = ?
c0s(690°) = cos(720° — 30°) = cos(—30°) = cos(30°) = ?

cos(780°) = cos(720° + 60°) = cos(60°) = %

sin(1050°) = sin(3 x 360° — 30°) = sin(—30°) = — sin(30°) = —%.

The expression becomes:

(£)(9)- G (D113




3. The equation 2sin?z — 3sinz + 1 = 0 has solutions in [0, 2] as:
(A) {, 5= ()

(©) {3} (D)

p
Answer: (B)
Solution:

Let t = sinz. The equation becomes a quadratic in t:
2t2 — 3t +1=0.

Factor the quadratic:

(2t—1)(t—-1)=0.

This gives two possibilities for ¢.

Case 1: t=1

sinz = 1. In the interval [0, 27], this occurs at z =

il
5
Case 2: t =1/2

1 5
sinx = 5 In the interval [0, 2], this occurs at = = % and o =71 — — = %

6
sm
"6 0

o

)

S

The complete set of solutions is {

4. If the roots of 2 — px + ¢ = 0 are in the ratio 3:4, and their sum is 14, then p equals:

Ve

Answer: 14
Solution:

Let the roots be « and .

From Vieta’s formulas, the sum of the roots is a + 8 = p.

We are given that the sum of the roots is 14.

p=14

(The information about the ratio 3:4 is not needed to find p).

5. The quadratic equation with rational coefficients having 3 — v/5 as one root is:

(A) 22 —62+4=0 (B) 22 +6x+4=0
(C)2?2 —6x—-4=0 (D) 22 +6x—4=0
e

Answer: (A)

Solution:

If a quadratic equation has rational coefficients, then irrational roots occur in conjugate pairs.
Given one root is o = 3 — /5.

The other root must be its conjugate, 8 = 3 + v/5.

Sum of the roots = (3 — v/5) + (3 + V/5) = 6.

Product of the roots = (3 — v5)(34+ v5) =32 — (V5)2 =9 -5 = 4.

The equation is 2* — (Sum)z + (Product) = 0.

z? —6x+4=0.




6. The set of values of a for which the equation 22 + 2(a — 1)z + a + 5 = 0 has roots of opposite signs is:
(A)a< -5 (B)a> -5 (C)ax<1 D)a>1

Answer: (A)
Solution:

For a quadratic equation to have roots of opposite signs, the product of the roots must be negative.

This condition, a8 < 0, is sufficient as it ensures D > 0.

Product of roots = £ a—+ 9.

A
a+5<0

a < —5.

7. If the sum of the roots of the equation ﬁ + x%rb = i is zero, then the product of the roots is:
(A) a® +0? (B) —%(a2 +b?)
(C) ab (D) —(a® +?)
p
Answer: (B)
Solution:

First, form the quadratic equation:
(x+b)+(r+a) 1
(z+a)(z+b) ¢

c2x +a+b) =2+ (a+b)x+ab

z2 + (a+ b — 2¢)x + (ab — c(a + b)) = 0.

Sum of roots is — (a + b — 2¢). Given that this is zero:
a+b
5
Product of roots is ab — c¢(a + b).

a+b—-2c=0 = c=

Substitute the value of c:

Product = ab — <aT+b) (a+0)

~ 2ab—(a+b)®  2ab— (a® + 2ab+ b?)
B 2 B 2
—a? —b? 1

_ a0 L2 2
= 5 2(a +b%).

8. Let a, 3 be the roots of 2 — pz +r =0 and 5,28 be the roots of 2?2 — gz + r = 0. The value of r is:

(A) 2(p—q)(2¢ —p) (B) 2(¢—p)(2p —q)
(C) 2(q —2p)(2¢ — p) (D) 2(2p — q)(29 — p)
( Answer: (D)

Solution:

From the first equation: a+ 3 =p and af =r.
From the second equation: % +28=¢q and (%) (28)=aB =r.

We have a system of two linear equations in o and (3 :

a+f=p (1)




e
54‘25:9 - (2)
Multiply (1) by 2: 2a + 23 = 2p. Subtract (2) from this:

« 3a 2
(2a—§> =2p—q = 7—2p—q = a= §(2p—q).

: Lo B_p : .
Multiply (1) by 1/2: 5 + 5= 5 Subtract this from (2):

B p 38 _2¢—p 1
2B-C)=¢g-1L A = 2(2¢—p).
</>’2q2=>2 5 = B=3(2¢-0)

Now, find r using r = af :
2 1 2
22— |2C2q=p)| = 2(2p - q)(29 - p).
r [3( p Q)] [3( q p)] (2P —a)(2¢ - p)
.
9. The 10*" term from the end of the A.P. 8,10, 12, ...,126 is:
(A) 106 (B) 108 (C) 110 (D) 112
p
Answer: (B)
Solution:

The n'" term from the end of an A.P. is the n*" term from the beginning of the reversed A.P.
The given A.P. is 8,10,12,...,126.

The reversed A.P. is 126,124,122,...,8.

For this reversed A.P., the first term a = 126 and common difference d = —2.
We need to find the 10th term:

aip=a+ (10 —1)d

=126 + 9(—2) = 126 — 18 = 108.

10. In an A.P., if S5 = 35 and S9 = 99, then S14 equals:

P
Answer: 224

Solution:

| ot

Ss=—-(2a+4d)=5(a+2d) =35 = a+2d=7 ---(1)

—~ N

20 +8d) =9(a+4d) =99 => a+4d=11 ---(2)

Subtracting (1) from (2): 2d =4 = d = 2.
Substitute d=2 into (1): a +2(2) =7 = a = 3.
We need to find Siy :

N | ©

So =

Sy = %(Qa + 13d)
= 7(2(3) 4 13(2)) = 7(6 + 26) = 7(32) = 224.

11. Let S,, denote the sum of the first n terms of an A.P. If Sy, = 35, then the ratio Ss, /S, is equal to:
(A) 4 (B) 6 (C) 8 (D) 10



Answer: (B)
Solution:

Given Ss,, = 35,,.

2
?"(za +(@2n—1)d) =3 g(2a +(n—1)d).
Since n is non-zero, we can simplify:
2(2a + 2nd — d) = 3(2a + nd — d)
4a 4 4nd — 2d = 6a + 3nd — 3d

nd+d=2a = 2a=(n+1)d.

S
Now we find the ratio —o" .
n

Sz, (2a+ (3n—1)d) 3(2a+ (3n—1)d)

Sn 5(2a+ (n —1)d) T 2+ (n-1)d
Substitute 2a = (n + 1)d :
3(n+1)d+ (3n—1)d) 3d(n+1+3n—1)
((n+1)d+ (n—1)d) dn+1+n-1)
3(4n)

2n

Ratio =

12. The sum of first 24 terms of the A.P. aq,as,as,... if it is known that a1 + a5 + a19 + a15 + asg + ass = 225, is:
(A) 900 (B) 1200 (C) 675 (D) 450

Answer: (A)
Solution:

In an A.P., the sum of terms equidistant from the beginning and end is constant and equals a1 + a,.
Let’s pair the terms in the given sum:
(a1 + ag4) + (as + azo) + (a1 + ais).
Note that 1424 = 25,5420 = 25,10 + 15 = 25.
So, a1 + azs = a5 + az = aip + ais-
The given sum is 3(a; + az4) = 225.
225

a1 + agq = T 75.

24
The sum of the first 24 terms is Sos = 7((11 + asy).

Sas = 12(75) = 900.

13. If the sum of the first ten terms of an A.P. is 4 times the sum of the first five terms, the ratio of the first term to
the common difference is:

(A) 1:2 (B) 2:1 (C) 14 (D) 4:1

Answer: (A)
Solution:
Given SlO = 455

1
70(2a+9d) _ 4. g(2a+4d).

5(2a 4+ 9d) = 10(2a + 4d).
Divide by 5:




2a + 9d = 2(2a + 4d)
2a + 9d = 4a + 8d
d = 2a.

We need the ratio of the first term to the common difference, which is g.

a a

d 2a
The ratio is 1

1
o
)




