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PART : MATHEMATICS 
 

1.  Let x ∈ [−𝜋, 𝜋] & 𝑆 = {𝑥: sin⁡𝑥(sin⁡𝑥 + cos⁡𝑥) = 𝑎, 𝑎 ∈ 𝐼}, then number of elements in set S is equal to : 

(1) 5 

(2) 10 

(3) 9 

(4) 4 

Ans.  (3) 

Sol.  sin⁡x(sin⁡x + cos⁡x) ∈ [
1−√2

2
,
1+√2

2
] 

2 integer will be there ⇒ a = 0,1 

If 𝑎 = 0⁡sin⁡𝑥(sin⁡𝑥 + cos⁡𝑥) = 0 

⇒ sin⁡x = 0⁡ or ⁡sin⁡x + cos⁡x = 0 

x = −𝜋, 0, 𝜋⁡ = tan⁡x = −1 

3 solutions ⁡x = −
𝜋

4
,
3𝜋

4
⁡2 solutions 

If a = 1⁡sin⁡x(sin⁡x + cos⁡x) = 1 

sin2⁡x + sin⁡xcos⁡x = 1 

2sin2⁡x + 2sin⁡xcos⁡x = 2 

1 − cos⁡2x + sin⁡2x = 2 

Sin2x − cos⁡2x = 1 → square 

Sin4x = 0 

4x = −4𝜋,−3𝜋, 

x = −𝜋,−
3𝜋

4
,−

𝜋

2
,−

𝜋

4
, 0,

𝜋

4
,
𝜋

2
,
3𝜋

4
, 𝜋 

⇒ x = −
3𝜋

4
, −

𝜋

2
,
𝜋

4
,
𝜋

2
⁡4 solutions 

Total 9 solution 

 

2.  A circle meets coordinate axes at 3 points and cuts equal intercepts. If it cuts a chord of length √14 unit 

on x + y = 1, then square of its radius is (centre lies in first quadrant) 

(1) 2 

(2) 4 

(3) 8 

(4) 16 

Ans.  (3) 

Sol.  

r2 = (
√14

2
)

2

+ (r −
1

√2
)
2

 

r2 =
7

2
+ r2 − √2r +

1

2
 

√2r = 4 

r = 2√2 

r2 = 8 
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3. If 𝑦 = 𝑓(𝑥) is the solution of the differential equation (1 + sin⁡𝑥)
𝑑𝑦

𝑑𝑥
+ cos⁡𝑥 = 0, such that 𝑓(0) = 0, then 

𝑓 (
𝜋

2
) is 

(1) ln⁡2   

(2) −ln⁡2 

(3) ln⁡3 

(4) ln⁡4 

Ans.  (2) 

Sol. 𝑑𝑦 +
cos⁡𝑥

(1+sin⁡𝑥)
𝑑𝑥 = 0 

y + ln⁡(1 + sin⁡x) = C 

0 + 0 = 𝐶 ⇒ 𝐶 = 0 

y = −ln⁡(1 + sin⁡x) 

f (
𝜋

2
) = −ln⁡2 

 

4. Number of seven digits numbers which can be formed by using all the digits 1,2,3,4,5 with at least one 

digit repeated is ____ . 

(1) 16200 

(2) 15600 

(3) 16800 

(4) 14800 

Ans.  (3) 

Sol.  Exactly one digit repeated →5 C1 ×
7!

3!
= 4200 Exactly two digits repeated → ⁡5C2 ×

7!

2!2!
= 12600 Total 

numbers = 16800 
 

5.  The Range of 𝑓(𝑥) = sin−1⁡(
1

𝑥2−2𝑥+2
) is 

(1) (0,
𝜋

2
)  

(2) [0,
𝜋

2
] 

(3) (0,
𝜋

2
] 

(4) [0,
𝜋

2
) 

Ans.  (3) 

Sol.  𝑓(𝑥) = sin−1⁡(
1

(𝑥−1)2+1
) 

(x − 1)2 + 1 ≥ 1 

0 < sin−1⁡(
1

(𝑥 − 1)2 + 1
) ≤

𝜋

2
 

So range is (0,
𝜋

2
] 

 

6.  Value of definite integral 

𝐼 = ∫
0

2√3
 log2⁡(𝑥

2 + 4)𝑑𝑥 + ∫
2

4
 √2𝑥 − 4𝑑𝑥 

(1) 2√3 

(2) 4√3 

(3) 6√3 

(4) 8√3 

Ans.  (4) 

Sol.  Direct  = 4. (2√3) − 2(0) = 8√3 

 



  | JEE(Main) 2026 | DATE : 02-04-2026 (SHIFT-1) | PAPER-1 | MEMORY BASED | MATHEMATICS 
 

Resonance Eduventures Ltd. 

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)  -  324005 
Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222 

To Know more :  sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 
 

This solution was download from Resonance JEE(Main) 2026 Solution portal  
 

 

PAGE # 3 

7340010333 

7.  The value of ∫
0

3
 
ex+e−x

([x])!
dx is equal to 

(where [⋅] denotes greatest integer function) 

 (1) 
𝑒3+𝑒2−𝑒−2−𝑒−3

2
 

(2) 
e3−e2−e−2+e−3

2
 

(3) 𝑒3 + 𝑒2 − 𝑒−2 − 𝑒−3 

(4) e3 − e2 − e−2 + e−3 

Ans.  (1) 

Sol.  ∫
0

1
 
ex+e−x

1
dx + ∫

1

2
 
ex+e−x

1
dx + ∫

2

3
 
ex+e−x

2
dx 

∫
0

2
 exdx + ∫

0

2
 e−xdx +

1

2
∫
2

3
 (ex + e−x)dx 

(e2 − 1) +
(e−2 − 1)

−1
+
1

2
((e3 − e2) − (e−3 − e−2)) 

e3 + e2

2
+ 1 − 1 −

e−2

2
−
e−3

2
 

e3 + e2 − e−2 − e−3

2
 

 

8.  Consider f(x) = {
|
sin⁡x

x
| , x ≠ 0

1, x = 0
 

 Number of critical points of f(x) in the interval ( −2𝜋, 2𝜋 ) is 

(1) 3 

(2) 5 

(3) 7 

(4) 1 

Ans.  (1) 

Sol.  We find points where f ′(x) = 0 or f ′(x) is not defined. 

∴ x = −𝜋, 0, 𝜋 

∴ 3 points 
 

9.  If eccentricity of an ellipse 
𝑥2

𝑎2
+

𝑦2

𝑏2
= 1, which passes through the point (3,4) is 

√5

3
, then length of latus 

rectum of ellipse, is : 

(1) 
4√5

3
   (2) 

8√5

3
  (3) 

4√7

3
   (4) 

8√7

3
 

Ans.  (2) 

Sol.  e2 = 1 −
b2

a2
⇒

 b2

a2
= 1 − e2 = 1 −

5

9
=

4

9
 

⇒
𝑏2

𝑎2
=
4

9
(1) 

 Passes through (3,4) ⇒
9

a2
+

16

 b2
= 1 

 From (1) and (2) a2 = 45,  b2 = 20 

LR =
2 b2

a
=
8√5

3
 

 

10.  Let |𝑎⃗| = 2, |𝑏⃗⃗| = 3, then maximum value of 3|3𝑎⃗ + 2𝑏⃗⃗| + 4|3𝑎⃗ − 2𝑏⃗⃗| is 

(1) 50 

(2) 60 

(3) 70 

(4) 80 

Ans.  (2) 
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Sol.  𝐸 = 3√9𝑎2 + 4𝑏2 + 12𝑎⃗ ⋅ 𝑏⃗⃗ + 4√9𝑎2 + 4𝑏2 − 12𝑎⃗ ⋅ 𝑏⃗⃗ 

= 3√36 + 36 + 12 × 6cos⁡𝜃 + 4√36 + 36 − 72cos⁡𝜃 

= 3√72 + 72cos⁡𝜃 + 4√72 − 72cos⁡𝜃 

= 18√2√1 + cos⁡𝜃 + 24√2√1 − cos⁡𝜃 

= 18√2√2cos⁡
𝜃

2
+ 24√2 (√2sin⁡

𝜃

2
) 

= 36 (cos⁡
𝜃

2
) + 48sin⁡(

𝜃

2
) 

Emax = √(36)2 + (48)2 = √64 + 62 × 82 = 60 

 

11.  If probability that 𝑎𝑥2 + 2√2𝑏𝑥 + 𝑐 > 0∀𝑥 ∈ 𝑅 where 𝑎, 𝑏, 𝑐, ∈ {1,2,3,4} is 
𝑚

𝑛
 where 𝑚&𝑛 are coprime than 

(m + n) is 

(1) 81 

(2) 18 

(3) 78 

(4) 17 

Ans.  (1) 

Sol.  8 b2 − 4ac < 0 ⇒ 2 b2 < ac 

 

𝐛 𝐚 𝐜   

1 1 3,4 → 2 

1 2 2,3,4 → 3 

1 3 1,2,3,4 → 4 

1 4 1,2,3,4 → 4 

2 3 3,4 → 2 

2 4 3,4 → 2 

 

 Required probability =
17

64
≡

 m

n
 

∴ m + n = 17 + 64 = 81 

 

12.  Let 𝐾 = sin⁡
𝜋

18
sin⁡

5𝜋

18
sin⁡

7𝜋

18
 then the value of sin⁡(10 K

𝜋

3
) is : 

(1) 
√3−1

2√2
   (2) 

√3+1

2√2
   (3) 

√3+1

4
   (4) 

√3−1

4
 

Ans.  (2) 

Sol.  K = sin⁡10∘sin⁡50∘sin⁡70∘ 

=
1

4
sin⁡30∘ =

1

8
 

sin⁡10 K
𝜋

3
= sin⁡(10 ×

1

8
⋅
𝜋

3
) = sin⁡

5𝜋

12
=
√3 + 1

2√2
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13.  Foot of perpendicular from origin on a line passing through (1,1,1) having direction ratios < 2,3,4 >, is: 

(1) (
11

29
,
2

29
,
7

29
) 

(2) (
11

29
,
−2

29
,
−7

29
) 

(3) (
11

29
,
2

29
,
−7

29
) 

(4) (
−11

29
,
2

29
,
−7

29
) 

Ans.  (3) 

Sol.  Line : 𝑟 = (𝑖 + 𝑗 + 𝑘̂) + 𝛼(2𝑖 + 3𝑗 + 4𝑘̂) 

 

  
(2𝜆 + 1,3𝜆 + 1,4𝜆 + 1) 

ON⃗⃗ ⃗⃗ ⃗⃗ . (2î + 3ĵ + 4k̂) = 0 

2(2𝜆 + 1) + 3(3𝜆 + 1) + 4(4𝜆 + 1) = 0 

29𝜆 + 9 = 0 

𝜆 =
−9

29
 

Foot (
11

29
,
2

29
,
−7

29
) 

 

14.  𝛼, 𝛼 + 2 ∈ Z and n ∈ N, where 𝛼, 𝛼 + 2 are roots of equation x(x + 2) + (x + 1)(x + 3) +⋯+

(x + n − 1)(x + n + 1) = 4n then 𝛼 + n = 

(1) 0 

(2) 1 

(3) 2 

(4) 3 

Ans.  (2) 

Sol.  𝑛x2 + x(2 + 4 + 6 + ⋯ . . +2n) + (1.3 + ⋯ . . +(n − 1) 

(n + 1)) = 4n 

nx2 + n(n + 1)x +
n(n + 1)(2n + 1)

6
− 5n = 0 

x2 + (n + 1)x +
(n + 1)(2n + 1)

6
− 5 = 0 

D must be a perfect square 

D =
122 − 2n2

6
= 20 − (

n2 − 1

3
) 

If make perfect square ⇒
n2−1

3
= 16 ⇒ n = 7 

So Equation is 

⇒ x2 + 8x +
8 × 15

6
− 5 = 0 

x2 + 8x + 15 = 0 

x = −3,−5 

𝛼 = −5, 𝛼 + 2 = −3 

𝛼 + n = 7 − 5 = 2 
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15. If domain of f(x) = √log0.6⁡|
2x−5

x2−4
| is (−∞, 𝑎] ∪ {𝑏} ∪ [𝑐, 𝑑) ∪ (𝑒,∞) then the value of (a + b + c + d + e) is  

Ans.  (4) 

Sol.  For domain log0.6⁡|
2x−5

x2−4
| ≥ 0 

|
2𝑥 − 5

𝑥2 − 4
| ≤ 1𝑥 ≠

5

2
(1)

⁡−1 ≤
2𝑥 − 5

𝑥2 − 4
≤ 1 (1)

2𝑥 − 5

𝑥2 − 4
+ 1 ≥ 0 (1)

𝑥2 + 2𝑥 − 9

𝑥2 − 4
≥ 0 (1)

(𝑥 + 1)2 − 10

(𝑥 − 2)(𝑥 + 2)
≥ 0 (1)

 

  
 

𝑥 ∈ (−∞,−1 − √10] ∪ (−2,2) ∪ [−1 + √10,∞) (2)
2𝑥 − 5

𝑥2 − 4
− 1 ≤ 0 (2)

2𝑥 − 5 − 𝑥2 + 4

𝑥2 − 4
≤ 0 (2)

𝑥2 − 2𝑥 + 1

𝑥2 − 4
≥ 0 (2)

(𝑥 − 1)2

(𝑥 − 2)(𝑥 + 2)
≥ 0 (2)

 

x ∈ (−∞,−2) ∪ (2,∞) ∪ {1} (3) 

(1) ∩ (2) ∩ (3) 

x ∈ (−∞,−1 − √10] ∪ {1} ∪ [−1 + √10,
5

2
) ∪ (

5

2
,∞) 

a + b + c + d + e = −2 + 1 + 5 = 4 

 

16.  Consider two AP's 𝑆1 & 𝑆2 such that 

S1: { First term = 1, Common difference = 5, no. of terms = 101} 

S2: { First term = 9, Common difference = 7, no. of terms = 71} 

Find the number of common terms in both AP's 

Ans.  (14) 

Sol. AP1: 1,6,11, ………… .101 terms 

AP2: 9,16 71 terms 

D = L. C.M{d1,  d2} = 35 

1st  Common term is 16 

16 + (n − 1)35 ≤ 499 

n ≤ 14.8 

⇒ n = 14 
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17.  A line through (1,1,1) and perpendicular to both 𝑖 + 2𝑗 + 2𝑘̂, 2𝑖 + 2𝑗 + 𝑘̂, let (𝑎, 𝑏, 𝑐) be foot of 

perpendicular from origin then 34(𝑎 + 𝑏 + 𝑐) is 

Ans.  (100) 

Sol.  Direction vector of line is 

= |
𝑖 𝑗 𝑘̂
1 2 2
2 2 1

| = −2𝑖 + 3𝑗 − 2𝑘̂ 

 

  
⁡

x − 1

2
=
y − 1

−3
=
z − 1

2

 

 So equation of line is 
x−1

2
=

y−1

−3
=

z−1

2
= 𝜆 let 

let ( 2𝜆 + 1,−3𝜆 + 1,2𝜆 + 1 ) be the foot of perpendicular from (0,0,0) upon given line 

⇒ OM⃗⃗⃗⃗ ⃗⃗ ⃗ ⋅ (2î − 3j + 2k̂) = 0 

⇒ 2(2𝜆 + 1) − 3(−3𝜆 + 1) + 2(2𝜆 + 1) = 0 

⇒ 𝜆 = −
1

17
 

So (a, b, c) ≡ (
−2

17
+ 1,

3

17
+ 1,

−2

17
+ 1) 

⇒ 34(a + b + c) = 100 

 

18.  If 50 (
2x

1+3i
+

y

1−2i
) = 31 + 17i where x, y ∈ ℝ & 𝑖 = √−1 then value of 10(𝑥 + 3𝑦) is ____ 

Ans.  (75) 

Sol. 50 (
2x(1−3i)

10
+

y(1+2i)

5
) = 31 + 17i 

10𝑥 − (30𝑥)𝑖 + 10𝑦 + 20𝑦𝑖 = 31 + 17𝑖 
10(x + y) = 31

−30x + 20y = 17
} 

30x + 30y = 93 
−30x + 20y = 17

50y = 110
 

y =
11

5
 

10x = 31 − 10y 

10x = 31 − 22 = 9 

10(x + 3y) = 10x + 30y = 9 + 66 = 75 

 

19.  let mid - point of sides of Δ are 

(
5

2
, 3) , (

5

2
, 7)&(4,5) 

If incentre is (h, k) then value of 3 h + k is 

Ans.  (13) 
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Sol. 

 

  
 

𝐼 = (
24

9
, 5)

⁡∴ 3ℎ + 𝑘 = 8 + 5 = 13

 

 

20.  If ⁡36Cr+1 = 6 ⋅
⁡35Cr

k2−3
, then number of ordered pairs (r, k), where r, k ∈ Z is ____。 

Ans.  (4) 

Sol.  
36

r+1
⋅ ⁡35Cr = 6 ⋅

⁡35Cr

k2−3
 

k2 − 3 =
r + 1

6
 

k2 =
r + 19

6
 

0 ≤ r ≤ 35 

19 ≤ r + 19 ≤ 54 

3.1 ≤
𝑟 + 19

6
≤ 9 

∴ k2 = 4,9 

k = ±2,±3 

∴ (r, k) ⇒ (5, ±2) ⇒ (35,±3) 

∴ 4 

 

21.  If ∑k=1
n  ak = 6n3 then evaluate ∑k=1

6   (
ak+1−ak

36
)
2

 

Ans.  (91) 

Sol.  𝑎1 + 𝑎2 +⋯…+ 𝑎𝑛 = 6𝑛3. 

𝑎1 + 𝑎2 +⋯…+ 𝑎𝑛 + 𝑎𝑛+1 = 6(𝑛 + 1)3 

𝑎𝑛+1 = 6(𝑛 + 1)3 − 6𝑛3 

= 6((n + 1) − n) = ((n + 1)2 + n2 + n(n + 1)) 

𝑎𝑛+1 = 6(1)(3𝑛2 + 3𝑛 + 1) 

𝑎𝑛 = 6(3(𝑛 − 1)2 + 3(𝑛 − 1) + 1) 

= 6(3(n2 − 2n + 1 + n − 1) + 1) 

= 6(3(𝑛2 − 𝑛) + 1) 

𝑎𝑛 = 6(3𝑛2 − 3𝑛 + 1) 

∑𝑘=1
6  (

6(3𝑘2 + 3𝑘 + 1 − 6(3𝑘2 − 3𝑘 + 1)

36
)

2

 

∑𝑘=1
6  (

36𝑘

36
)
2

= ∑𝑘=1
6  𝑘2 =

6 × 7 × 13

6
= 91 
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22.  If Lim𝑥→2
sin⁡(𝑥3−5𝑥2+𝑎𝑥+𝑏)

(√𝑥−1−1)⋅log𝑒⁡(𝑥−1)
= 𝑚 (exists finitely) then find the value of a + b + m. 

Ans.  (6) 

Sol.  ∵ Denominator = 0 at x = 2 

⇒  Numerator = 0 at x = 2 

⇒ 23 − 5(2)2 + a(2) + b = 0 

⇒ 2a + b = 12 (1) 

∴ m =
sin⁡(x3 − 5x2 + ax + b)

(x3 − 5x2 + ax + b)
⋅ (x3 − 5x2 + ax + b)

Li→2

 

⇒ m = Limx→22(
x3 − 5x2 + ax + b

(x − 2)2
) 

⇒ m = Limx→22(
3x2 − 10x + a

2(x − 2)
) 

∵  Denominator = 0 at x = 2 

⇒  Numerator = 0 at x = 2 

⇒ 3(2)2 − 10(2) + a = 0 ⇒ a = 8 

put a = 8 in (1), we get b = −4 

∴ m = Limx→22 (
6x − 10

2
) ⇒ m = 2 

∴ a + b + m = 6 

 


