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PART : MATHEMATICS 
 
 

1. What is probability of getting '2' in even number of throws of a die is ? 

 (1) 
11

4
   (2) 

11

5
   (3) 

11

6
   (4) 

11

3
  

Ans. (2) 

Sol. Let P is probability of getting 2 in single through then P = 
6

1
.  

Hence probability of getting 2 in even trial =  .........PPPPPPPPPPPP  

 

6

5

6
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





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11

5
 

 
 

2. A G.P. of 64 terms is such that Sn (total) = 7(Sn)odd terms then common ratio of G.P is 

 (1) 2   (2) 6   (3) 10   (4) 14  

Ans. (2) 

Sol. a + ar + ar2 …….. 64 terms = 7 (a + ar2 + ar4 + ……. 32 terms) 

 
    
















1–r

1–ra
7

1–r

1–ra
2

32264

 

 
1r

7
1


  

 r + 1 = 7  

 r = 6  

 

3. Value of 
 

 





 

3

3

2/

x

2

3/1

2
x

dt
2/–x

)tcos(
Lim  is  

 (1) 

3

3
3 







 
  (2) 

2

22

3







 
  (3) 

3

2







 
  (4) 

2

2







 
 

Ans. (2) 

Sol. Apply L-H rule 

 
 

  )1(2/–x2

)x3)(xcos(–02/cos
Lim

2

2/x 



 (by Leibnitz theorem) 

 
 

 
2

2

2/x 22

3
x

2

3
.

x–2/–
x–2/sin–

Lim 






 






 

 
 



  | JEE (Main) 2024 | DATE : 29-01-2024 (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) 2023 Solution portal  
 

 

PAGE # 2 

7340010333

4. If all word by using letters of word “GTWENTY” are arranged as in dictionary, then rank of the word 
“GTWENTY” is 

 (1) 552   (2) 553   (3) 554   (4) 551 
Ans. (2) 

Sol. Alphabetical order of letters of the word is  

 E, G, N, T, T, W, Y 

 For rank of word 

 G T W E N T Y 

 10010203043
2

52

2

61
  

 = 360 + 120 + 72 + 1 = 553 

 

5. If 
m

n

10

C
.......

3

C

2

C 9
11

2
11

1
11

 , then value of n+m –8 is  

 (1) 2033  (2) 2034  (3) 2032  (4) 2034  
Ans. (1) 

Sol.   Cr
1r

1

10

C
.......

4

C

3

C

2

C 11
9

1r

9
11

3
11

2
11

1
11





 

  = Cr
1r

12

12

1 11
9

1r 



 

 




9

1r
1r

12 C
12

1
 

 
12

1
(12C2 +12C3 + …..+ 12C10 ) 

 
12

1
(212 – 12C0 –  12C1 

 – 12C11  – 12C12)  

 
12

1
(212 –2  – 24) 

 
12

1
(212  – 26) 

 = 
6

1
(2048  – 13)  = 

6

2035
 

 n = 2035   , m = 6    
 Hence n + m – 8 = 2035+ 6 –8 = 2033 
 
6. In an A.P a6 = 2 then common difference for which a1.a3.a6 is least is  

 (1) 
15

16
   (2) 

15

8
   (3) 

8

15
   (4) 

16

15
 

Ans. (2) 

Sol. a6 = a + 5d = 2   a = 2 – 5d 
 P = a1a3a6  

= a (a + 2d) 2 
= (2 – 5d) (2–3d)2 
P = 2(4 – 16d + 15d2)  

2
dd

dP
 (–16 + 30d)  

 So at d = 
15

8

30

16
 , P will be least 
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7. A = 




















0

0

001

 and |2A|3 = 221 then, find  (, ,)  

 (1) 3   (2) 4   (3) 5   (4) 6 
Ans. (3) 

Sol.  2 – 2 = |A|  
 And  |2A|3 = 221  
 Now  (23|A|)3 = 221  
  |A| = 24  

  2 – 2 = 16 

  (–)(+) = 16  

 Case:I += 8  

  –= 2    = 5 ,     = 3  
 

8. If 4cos + 5sin = 1 and  satisfy equation and  






 


2
,

2
 then, value of tan  is  

 (1) 
12

1010 
  (2) 

12

1010 
  (3) 

12

1010
  (4) 

6

1010 
 

Ans. (2) 

Sol. 4cos + 5sin = 1


 
 

 
 

1
2/tan1

2/tan2
5

2/tan1

2/tan1
4

22

2




























 

  5 tan2 (/2) - 10 tan (/2) – 3 = 0 

  tan(/2) 
  

5

405

10

16010

52

35410010 








  

  (– /2, /2) 



2

 (– /4, /4) 

tan(/2) (-1, 1) Hence tan(/2) = 
5

405 
 

tan
 
 






















 
























 






5

402

25

40
11

5

405
2

5

40
11

5

405
2

2/tan1

2/tan2
22

 

 
440

440

440
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5

8

5

40
2

5
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2






















 

  
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4044020405 
  
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24

2040 



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9. 











1x0
2

x
1

0x3x22
)x(f  

 








1x0x

0x1x
)x(g  

 Range of fog(x) is 

 (1) 





4,

2

1
  (2)  2,1

2

1
, 







   (3) }2{1,
2

1








  (4)  







,41,

2

1
 

Ans. (3) 

Sol.   
   
   










1xg0
2

xg
1

0xg3xg22
xgf  

 























1x0and1x0
2

x
1

1x0and0x3x22

0x1and1x0
2

x
1

0x1and0x3x22





















1x0
2

x
1

0xx22

0x1
2

x
1

 

 

0 –1 1 

1/2 

1 

2 

 
So range of  

 fog(x) is }2{1,
2

1








 

10. If AAT = where AT is transpose of matrix A then,     



 

2T2T AAAAA
2

1
 = ? 

 (1) A2   (2) A3 +  (3) A2 +   (4) A3 + AT 

Ans. (4) 

Sol.   



 

2T2 A2A2A
2

1
 

 = A3 + A (AT)2 

 = A3 + AT 

 

11. A relation R is defined on  x  such that (a, b)R (c,d) if and only if ad – bc is divisible by 5, then 
 relation R is a  
 (1)  Reflexive and  symmetric relation both  
 (2) symmetric and transitive relation both  
 (3) Transitive and reflexive relation both  
 (4) Equivalence relation 
Ans. (1)  

Sol. (a, b)  x  
 ab – ba = 0,  which is divisible by 5 always  

  (a, b) R (a, b) 
 So  R is a reflexive relation  
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 If  (a, b) R (c,d)  ad–bc is divisible by 5 

    cb–da is divisible by 5  

    (c,d) R (a, b)  
 So, R is a symmetric relation.  

 If (a,b) R (c,d) and (c,d) R(e, f) ad – bc = 5and  cf–de = 5
     af – be need not be multiple of 5  (a, b) R (e, f) 
    Let (a, b) = (6, 1), (c, d) = (0, 0), (e, f) = (1, 7)  
     ad – bc = 0  and  cf – de = 0 
      but af – be = 42–1=41 is not multiple of 5  
    so  R is not a transitive relation  
 

12. 























2

2

xsin

2

x

2

dx
1e

1xsin

1

xcosx
2025

 

 (1) 2
4

3

2

2







  (2) 2
4

3

4

2







  (3) 2
4

3

4

2







  (4) 2
4

3

4

2







 

Ans. (3) 
Sol. By even odd property 

  



2

0

22 dx1xsinxcosx  

 









 
2

0

2 dx
2

x2cos

2

3
xcosx  

 

2

0

2

4

x2sin

2

x3
xdxsinx2xsinx
















   

    
2

0

2

4

x2sin

2

x3
dxxcos2xcosx2xsinx

































 

2

0

2

4

x2sin

2

x3
xsin2xcosx2xsinx







   

  00
4

3
20

4

2



















   2

4

3

4

2







  

 

13. If |z+1| = z +  (1 + i) and i2
2

1
z  , then the value of | + | is equal to, where ,   R 

 (1) 4   (2) 3   (3) 2   (4) 1 
Ans. (2) 

Sol. 






 


 ii2
2

i2
2

3
 

 2 =   and 4
4

9

2



 

 
2

5
2

2



 

 1  

 2   Ans. | + | =3 
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14. If mean and variance of observations 60, 60, 44, 58, 68, 56, , are 58 and 66.2  respectively then  
2 + 2 is equal to 

 (1) 6150.2  (2) 7181.6  (3) 9532.8  (4) 3252.6 
Ans. (2) 

Sol.   2.66x
8

x
2

2
i2  

 

   2.6658
8

566858446060 2
22222222




 

 33642.66
8

313646243364193636003600 22




 

 20260 + 2 + 2 = 8 × (3430.2) 
 2 + 2 = 27441.6 – 20260 
 2 + 2 = 7181.6 
 

15. c,b,a


are three pairwise non-collinear vectors. b6a


 is collinear with c


, c5b


 is collinear with a


, then 

0cba


 , then  = ? 

 (1) 36   (2) 30   (3) 25   (4) 39 
Ans. (1) 

Sol. cb6a


  

 ac5b


   a6c30b6


  

a6cc30a


   

(1 + 6)  c30a


  

a


 and c


 are non-collinear 

Sol  = – 30 and  = 
6

1
  

So c30b6a


  

0c30b6a


  
36306    

 

16. If 
xcos1

xsin
y

xcos1

x2sin

dx

dy
22 











  and y (0) = 0 than 






 
2

y  is 

  
 (1) 2   (2) 1   (3) 5   (4) 3 
Ans. (2) 

Sol. 
xcos1

xsin
y

xcos1

x2sin

dx

dy
22 











  

   xcos1eef 2xcos1n
dx

xcos1

x2sin
22

 
   

 So general solution of DE 

 y(1 + cos2x) =   


dxxcos1.
xcos1

xsin 2

2
 

 y(1 + cos2x) = – cosx + c 
 y(1 + cos2x) + cosx = c 
 were y(0) = 0 
  0 + 1 = c 
 y(1 + cos2x)+ cosx = 1 

 
xcos1

xcos1
y

2


  

 1
01

01

2
y 











 
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17. If
 

 


dx

xsinxtanxsececxcos

xsinecxcos
2

 = f(x) and f(/2) = 1 then f(/4) 

  

 (1)  
2

1
tan

2

1
1 1     (2) 

2

1
tan

2

1
1 1    

 (3) 
2

1
tan

2

1
1 1     (4) 

2

1
tan

2

1
1 1  

Ans. (3) 

Sol.  dx

cox

xsin

xcos

1

xsin1
4

2























 

=
 

dx
xsin1

xcosxsin1
4

2

 


  

sinx = t,  cosxdx = dt  




























dt

t

1
t

t

1
1

dt
t1

t1

2

2

2

4

2

 

 


2u

du
2

   t – 4
t

1
  

= c
2

u
tan

2

1 1    dxdt
t

1
1

2








   

f(x) = c
2

xsin

1
xsin

tan
2

1 1 






 

  

1c1
2

f 






 
 

1
2

2
2

1

tan
2

1

4
f 1 

















 








    

2

1
tan

2

1
1

4
f 1







 
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18.       
 32

21xx

1x3x7

1x3x2tanxtan22
xf








, then find f'(0) 

  

(1) 3   (2) 2   (3)     (4) 2   

Ans. (3) 

Sol. RHD = 
   

h

0fh0f
lim

0h




 

= 

   
 

h

0
1h3h7

1h3h2tantanh22

lim

32

21–hh

0h




 


 =    

 32

21
h–h

1h3h7

1h3h2tan

h

tanh
22








 

= 
1

1tan12 1
 = 

2

.2 
 =   

similarly LHD =   
 

19. Statement- f(x)  = 01x23x24 3   has only one solution in 






 1,
2

1
x  

Statement- cos 
12


is a solution of f(x) = 0 

(1) Statement- 1 is true & Statement -2 is true (2) Statement- 1 is true & Statement -2 is false 
 (3) Statement- 1 is false & Statement -2 is true (4) Statement- 1 is false & Statement -2 is false 
Ans. (1) 

Sol. f(x) = 1x23x24 3   

 f'(x) = 23x212 2   

 f'(x) =  1x423 2   

 f'(x) =   1x21x223   

 

 
+ + – 

– 
2

1  
2

1  
 

 In x 







1,

2

1
, f(x) is increasing 

 and 







2

1
f  < 0 and f(1) > 0 so only one solution in 








1,

2

1
 

 f(x) =   01x3x42 3   

 Put x  = cos 
12


 

 01
12

cos3
12

cos42 3 






 



 

 01
4

cos2 


 

 It is true. 
 So both statement are true 
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20. If k̂ĵ2î2)a(A 


 & k̂4ĵ4î2)b(B 


, find the length of angle bisector of AOB .  

 (1)  136
2

1
  (2) 236

2

1
  (3) 236

3

1
  (4) 136

3

1
 

Sol. (4) 

 

 

3 

(0) 

D 
1:2 

6 

B(b


)A( a


)

 

  Position vector of 






 


3

k6j8i6
D  

 So |Do|


 = 366436
3

1
  = 136

3

1
 

 

21. Area inside the curve x2 + y2 = 169 and below the line 5x – y = 13 is 

  

(1) 
2

65

13

12
sin

2

169

4

169 1 
     (2) 

2

65

13

12
sin

2

169

4

169 1 
     

(3) 
2

65

13

12
sin

2

169

4

169 1 
     (4) 

2

65

13

12
sin

2

169

4

169 1 
   

Ans. (2) 

Sol.  

Solving line & circle x = 0, 5 

 tan = 
5

12
 

 sin = 
13

12
 

 sin 
13

5
cos

2








 


 

 Now area of segment  

=    sinr
2

1 2  

 = 














 





 

2
sinsin

2
169

2

1 1  

 




 


 

13

5

13

12
sin

22

169 1  

 
2

65

13

12
sin

2

169

4

169 1 


   



 



(5, 12)

(0, –13)
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22. If f(x) = 2x – x2 and f(x) = 0 has m solutions. f'(x) = 0 has n solutions then m + n =  
Ans. (5)  

Sol.  f(x) =  0  2x = x2 
 number of solutions  = 3 

 

 

 
 
 and  

 

 
number of solutions of   
f'(x)  = 0 

2x n2 = 2x 
2 solutions 
So total 5 solutions 





 
 
 


