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JEE (MAIN) JANRUARY 2023 DATE-24/01/2023 (SHIFT-1)

MATHEMATICS 

1. If I = 
/2 2023

2023 2023
0

(sin x)

(sin x) (cosx)

p

+ò  dx, then the value of I is  

 (1) 
4
p

   (2) 
2
p

   (3) 
3
4
p

   (4) 
3
2
p

 

Ans. (1) 

Sol.  I = 
/2 2023

2023 2023
0

(sin x)

(sin x) (cosx)

p

+ò  dx 

 I = 
/2 2023

2023 2023
0

(cosx)

(cosx) (sin x)

p

+ò  .... (a + b – X property) 

 2I = 
/2

0

dx
p

ò  Þ I = 
4
p

 

2. If 
3

2

0

I x 3x 2 dx,= - +ò  then  find the value of 12I 

Ans. (22) 

Sol.   I = ( ) ( )
1 2

2 2

0 1

x 3x 2 dx x 3x 2 dx- + - - +ò ò  

 ( )
3

2

2

x 3x 2 dx+ - +ò  

 I = 
13 2

0

x 3x
2x

3 2

æ ö
- +ç ÷

è ø
 

23 2

1

x 3x
2x

3 2

æ ö
- - +ç ÷

è ø
 

 
33 2

2

x 3x
2x

3 2

æ ö
+ - +ç ÷

è ø
  

 = 
1 3 8 1 3

2 6 4 2
3 2 3 3 2

æ öæ ö æ ö- + - - + - - +ç ÷ç ÷ ç ÷
è ø è øè ø

+ 
27 8

9 6 6 4
2 3

æ ö- + - - +ç ÷
è ø

 

 
5 2 5 3 2
6 3 6 2 3

æ ö= - - + -ç ÷
è ø

 

 I = 
1 3 11
3 2 6

+ =  Þ 12I = 22 
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3. A tangent at P on the ellipse  
2 2x y

1
36 16

+ =  is drawn. If this tangent cuts x -axis & y-axis at the 

points A and B respectively then find minimum possible value of AB.  

Ans. (10) 

Sol. 

 

  

  

P(6cosq, 4tanq)
  

(6, 0)

(0, 4)

A

B

 

 Let P = (6 cosq, 4 sinq) 

 Equation of tangent will be  

 
x cos ysin

1
6 4

q q
+ =  

 \ AB = ( ) ( )2 2
2 2

36 16
36 1 tan 16 1 cot

cos sin
+ = + q + + q

q q
 

  Since 
2 2

2 236 tan 16 cot
36 tan 16 cot

2
q + q

³ q× q  

 36tan2q + 16cot2q ³ 2 × 6 × 4 

 ABmin = 2 252 36 tan 16cot 10+ q + q =  

4. If 
2023

2 2023
r

r 0

r . C
=
å  = 2023 × a × 22022, then the value of a is- 

 (1) 1011 (2) 1012 (3) 2022 (4) 2024 

Ans. (2) 

Sol.  
n

2 n
r

r 0

r . C
=
å   

 
n

n
r

r 0

(r(r –1) r) C
=

+å  

 { }
n

n –2 n –1
r–2 r–1

r 0

n(n –1) C n C
=

+å  

 = n(n– 1)2n–2 + n × 2n–1 
 = 2023 [2022 22021 + 22022] 

 = 2023 × 22022 × 1012 
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5. There are 12 subjects in a class, out of which 5 are language subjects. A student has to choose 5 

subjects in which atmost 2 are language subjects. Find no. of ways to do so. 

 (1) 546   (2) 540   (3) 456   (4) 567 

Ans. (1) 

6. Find the area bounded by the curves y2 = –4x + 4 and y = 2x + 2. 

 (1) 27   (2)  9    (3) 
27
4

   (4) 
9
2

 

Ans. (2) 

Sol. A = 
2 2

4

4 y 2y 4
4 4-

æ ö- -
-ç ÷

è ø
ò  dy = ( )

2
2

4

1
4 y 2y 4

4-

- - +ò  dy = 
1
4

 ( )
2

2

4

y 2y 8
-

- - +ò dy 

 

–4

(1,0)O-1 

(0,2)

x

y y = 2x+2

y2 = –4x+4

 

 = 1
4

2
3

2

4

y
y 8y

3
-

é ù
- - +ê ú

ë û
 = 

1
4

 
8 64

4 16 16 32
3 3

é ùæ ö æ ö- - + - - -ç ÷ ç ÷ê ú
è ø è øë û

 = 
1
4

 × 72
60

3
æ ö- +ç ÷
è ø

 = 9 sq. units 

7. If x2 – 4x + 3 = x[x] – [x], where [.] represents the greatest integer function then : 

 (1) No. of solutions in (–¥, 1) are 1  (2) No. of solutions in (–¥,¥) are 1 

 (3) No. of solutions in (1,¥) are 2  (4) No. of solutions in (3,¥) are infinite 

Ans. (2) 

Sol. (x – 1) (x – 3) = (x – 1) . [x]  

  x – 3 = [x] or x = 1 

 Case-I : x Î I    Case-II : x Ï I 

  x – 3 = x  

  No solution  No solution  

 \ only 1 solution in R. 



 

4 

JEE (MAIN) JANRUARY 2023 DATE-24/01/2023 (SHIFT-1)

8. If 

21

c a b

1 1 1

é ùa a
ê ú
ê ú
ê úë û

 is a singular matrix and a is a root of the equation (a – b)x2 + (b – c)x + (c – a) = 0, 

then the value of 
2 2 2(a – b) (b – c) (c – a)

(b – c)(c – a) (c – a)(a – b) (a – b)(b – c)
+ +  is 

 (1) 3 (2) 6 (3) 9 (4) 12 
Ans. (1) 

Sol.  

21

c a b

1 1 1

é ùa a
ê ú
ê ú
ê úë û

 = 0  

 Þ (a – b) + (b – c)a + (c – a)a2 = 0 

 Also, (a – b)a2 + (b – c)a + (c – a) = 0 

 
2 2 2(a – b) (b – c) (c – a)

(b – c)(c – a) (c – a)(a – b) (a – b)(b – c)
+ + = 

3 3 3(a – b) (b – c) (c – a)
(a – b)(b – c)(c – a)

+ +
  

 = 
3(a – b)(b – c)(c – a)
(a – b)(b – c)(c – a)

 = 3 

9. Two lines are given by 
x – 2 y –1 z – 0

3 3 2
= =  and 

x –1 y – 2 z –1
3 2 3

= =  then shortest distance 

between lines is- 

 (1) 
6

43
 (2) 

11

43
 (3) 

3

43
 (4) 

5

43
 

Ans. (2) 

Sol.  s.d. = 1 2(a – a ).(p q)
(p q)

´
´

 

 = 
ˆ ˆ ˆ ˆˆ ˆ(i – j – k).(5i – 3j – 3k)

ˆ ˆ ˆ| 5i – 3 j – 3k |
 

 = 
11

43
 

10. Let f(x) = 
2 1

x sin ; x 0
x

0 ; x 0

é ¹ê
ê

=ë

, then 

 (1) f is continuous and f' is discontinuous at x = 0  
 (2) f and f' both are continuous at x = 0 
 (3) f and f' both are discontinuous at x = 0 
 (4) f is discontinuous and f' is continuous at x = 0 
Ans. (1) 
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Sol.  
x 0
lim

®
f(x) = 2

x 0

1
lim x sin

x®
 = 0 = f(0) 

 \ f(x) continuous at x = 0 

 f'(x) = 2xsin
1
x

 + x2 1
cos

x
æ ö
ç ÷
è ø 2

–1
x

æ ö
ç ÷
è ø

 

 f'(x) = 2x sin
1
x

 – cos
1
x

 

 
x 0
lim

®
f'(x) does not exists  

 \ f'(x) is discontinuous at x = 0 

11. 
t 0
lim

®
 

2

2 2 2

sin t1 1 1

sin t sin t sin t1 2 .... n
æ ö

+ + +ç ÷ç ÷
è ø

 is equal to  

 (1) n2    (2)  n     (3) 
n(n 1)

2
+

  (4) n2 + n  

Ans. (1)  

Sol. n 

2

2 2 2

sin t1 1 1

sin t sin t sin t1 2 n 1
.... 1

n n n

é ù-æ ö æ ö æ öê ú+ + + +ç ÷ ç ÷ ç ÷ê úè ø è ø è ø
ë û

 = n  

12. Find the minimum distance of the point (7, –4, –3) from the plane formed by the points (2, 2, –1), 

(3, 4, 2) and (7, 0, 6). 

 (1) 
19
4

  (2) 19   (3) 
19
3

  (4) 19
2

 

Ans. (4)  

Sol. n
r

 = 

ˆ ˆ ˆi j k

1 2 3

4 4 4-
 = <5, 2, –3> 

 Plane : 5x + 2y – 3z = 17 

 Distance = 
35 8 9 17

25 4 9

- + -
+ +

 = 
19

38
 = 19

2
 

13. If 'N' is decided by rolling a normal die and 
' k '
6

 is the probability that the system of equations  

 x + y + z = 0 

 Nx + y + z = 2 

 3x + (N – 3)y + z = 6 

 has a unique solution, then find sum of all possible values of 'k' and 'n' 

Ans. (20) 



 

6 

JEE (MAIN) JANRUARY 2023 DATE-24/01/2023 (SHIFT-1)

Sol.  D ¹ 0 for unique solution,  

 Þ 

1 1 1

N 1 1

3 N – 3 1

 ¹ 0 

 Þ (N – 1)(N – 4) ¹ 0 

 Þ N ¹ 1, 4 

 \ N can be 2, 3, 5, 6 

 Also, required probability = 
4
6

 Þ k = 4 

 Hence, sum = (2 + 3 + 5 + 6) + 4 

 = 20 

14. Numbers are formed using digits 1, 2, 3, 4, 1, 2, 3, 4 & 1 then the number of 9 digits numbers 

such that even digits occupy even places are-  

Ans. (60) 
Sol.  2, 2, 4, 4 occupy 2nd, 4th , 6th and 8th places  

 no. of numbers = 
4! 5!

.
2!.2! 3!.2!

 = 60 

15. A circle with centre º (2, 0) with largest possible radius is inscribed in ellipse 
2x

36
 + 

2y
16

 = 1. 

 If circle passes through the point (1, a), then find value of 5a2 . 

Ans. 59 

Sol. P º (6 cos q, 4 sin q) 

 N ; 
36x

6cosq
 – 

16y
4sin q

 = 20 

 Passes (2, 0) 

 
6

cosq
 = 10 Þ cos q = 

3
5

 

 Þ P º 18 16
,

5 5
æ ö
ç ÷
è ø

 

 R = 64 256
25 25

+  = 320
25

 

 S : (x – 2)2 + y2 = 
320
25

 

 Passes (1, a) 

a2 = 
64
5

 – 1 = 
59
5
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