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PART : MATHEMATICS 
 

1 

 

 

NTA Ans. (D) 

Reso Ans. (D) 

Sol. 
21 zz    21 zz   

z

1
z   2 Let |z| = t 

t

1
t    2 

Squaring both sides 

t4 – 6t2 + 1  0 

(t2 – 3)2 –  222   0 

t  






 223,223  

t   12,1–2    

Hence |z|max = 12   

 
  
  

2 

 

 

NTA Ans. (C) 

Reso Ans. (C) 
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3 

 

(A) 8   (B) 36   (C) 44   (D) 48 

NTA Ans. (C) 

Reso Ans. (C) 

Sol.  For infinitely many solution's D = D1 = D2 = D3 = 0 

 D = 

321

52

111

  = 0 

    1(15 – 2) – 1 (6 – ) + 1 (4 – 5) = 0 

 15 – 2 – 6 +  – 1 = 0 

    = 8 

 D1 = 

3214

85

116

  = 0  

   6 (15 – 16) – 1 (3 – 112) + 1 (2 – 70) = 0 

  – 6 – 3 + 112 + 2 – 70 = 0 

   = 36 

 So   +  = 44 
 

  

  

4 

 

(A) 10   (B) – 10    (C) 5   (D) –5 

 

NTA Ans. (D) 

Reso Ans. (D) 

Sol. f(x) is continuous at x = 0 so 
0x

l im


f(x) = f(0) 

 10
x

)x1ln(–)x51ln(
lim

0x





 

  10
x

)x1ln(
–

x

)x51ln(
lim

0x








 


 

  5 –  = 10 

   = – 5  
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5 

 

 

NTA Ans. (A) 

Reso Ans. (A) 

6 

 

(A) 483   (B) 528   (C) 575   (D) 624 

NTA Ans. (B) 

Reso Ans. (B) 

7 

 

 

NTA Ans. (B) 

Reso Ans. (B) 

Sol.   


20

1r

2 1r  r! =    


20

1r

2
!r.r2–!r1r  

 =     


20

1r

!r.r!–1r1r  – 


20

1r

!r.r  

 = (21. (21!) – 1) –    


20

1r

!r–!1r  

 = (21. (21!) – 1) – [(21!) – 1] 
 = (21) (21!) – (21!) 

 = (22 – 1) (21!) – (21!) 

 = (22)(21!) – (21!) –(21!) 

 = (22) (21!) – 2(21!) = 22! – 2(21!) 
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8 

 

 

NTA Ans. (A) 

Reso Ans. (A) 

Sol. 
(x) =  dx)x(sin2022–dxxsec)x(sin 2022–22022–   

(x) =  (sinx)–2022 tanx –   dxxtan.xcos.)x)(sin2022( 2023– – 2022  dx)x(sin 2022–   

 (x) = (sinx)–2022 tanx + 2022  dx)x(sin2022–dx)x(sin 2022–2022–   

(x) = (sinx)–2022 tanx + C 

put x = 
4


  

21011 = 

2022–

2

1








(1) + C 

 C = 0 

So , (x) =(sinx)–2022 tanx  

2022

2

3

3

3






















 
  

 
3.3

2

3

2

3 1010

2022

2021

2022








 
  

3

2

2

1

3

1

6

2022

2022


















 
   

So, 0
6

–
3

31010 






 








 
  
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9. 

 

 

NTA Ans. (A) 

Reso Ans. (A) 

Sol. 

dx

dy
 = 

yx

2yx




 ______(1) 

 put x = X + h, y = Y + k 

 
dX

dY
 = 

YX

YX




 ______(2)  where h + k – 2 = 0 and h – k = 0  

  h = k = 1  
 equation (2) is homogenous differential equation so 
 put Y = vX in equation (2) 

 
dX

dv
Xv   = 

v1

v1




  

1v

1v
2 


dv =  dX

X

1
 ______(3) 

 Integrate  
 ln (v2 +1) – 2 tan–1 v = –2lnX  + c 
 ln (v2X2 + X2) = 2 tan–1 v + c 

 ln (Y2 + X2) = 2 tan–1 








X

Y
 + c 

 In     22
1y1x   = 2tan–1 













1x

1y
 + c ______(4) 

 It is passing through(2, 1) so c = 0 

  ln ((x – 1)2 + (y – 1)2) = 2 tan–1 












1x

1y
 _____(5)  

 It is also passing through point (k + 1, 2) so 

 ln (1 + k2) = 2 tan–1 








k

1
  

10 

 

(A) 
2

1
   (B) 

2

3
   (C) 

2

5
   (D) 

2

7
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NTA Ans. (B) 

Reso Ans. (B) 

Sol. 

)3x)(2x)(1x(

)13x11x2(

dx

dy 2




  y = 

1x

3x




 

 .F. = 





dx

)3x)(2x)(1x(

13x11x2 2

e =  
 













dx

3x

1
–

2x

1

1x

2

e =  3) +(x  ln - 2)+ln(x + 1)+2ln(x e = )3x(

)2x()1x(
ln

2

e 



  

 I.F = 
)3x(

)2x()1x( 2




 

 So, curve    y. 




)3x(

)2x()1x( 2

 
)1x(

)3x(
.

)3x(

)2x()1x( 2








  dx + c 

   y 
)3x(

)2x()1x( 2




 =    cdx2x3x2  

   y 
)3x(

)2x()1x( 2




 = cx2

2

x3

3

x 23

  

   Passes through (0, 1)  c = 
3

2
 

 So solution curve is  

 y 
)3x(

)2x()1x( 2




 = 

3

x3

 + 
2

x3 3

 + 2x + 
3

2
  

 for  x = 1  y =
2

3
  

   

11 

 

(A) 119   (B) 128   (C) 145   (D) 155 

NTA Ans. (B) 

Reso Ans. (B) 

12 

 

(A) 1   (B) 3    (C) 0   (D) infinite 

NTA Ans. (A) 

Reso Ans. (A) 

Sol. 













 

6

xx
cos

2

 =
2

44 x–x 
 ________(1) 

Here 












 

6

xx
cos

2

  [–1,1] 
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2

44 x–x 
  [1, ) 

It is possible only x = 0 so, S = {0}  
So number of elements in set S is one only 

  
13 

 

 

NTA Ans. (B) 

Reso Ans. (B) 

Sol.  

14 

 

 

NTA Ans. (B) 

Reso Ans. (B) 

Sol.  

 

 

Q R 
60° 

P (1,2,3) 

x + 2y + z – 14 = 0 

 

 PQ =
6

14341 
 = 6  

 In  PQR, tan60° = 
QR

PQ
 = 

QR

6
  QR = 2  

 Area of PQR = 
2

1
 (PQ) (QR) = 

2

1  6   2  = 3 square units  
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15 

 

 

NTA Ans. (D) 

Reso Ans. (D) 

16 

 

(A) 
9

4
   (B) 

18

5
   (C) 

6

1
   (D) 

10

3
 

NTA Ans. (B) 

Reso Ans. (B) 

Sol.       

17 

 

 

NTA Ans. (B) 

Reso Ans. (B) 

18 

 

(A) 10   (B) 14   (C) 16   (D) 18 

NTA Ans. (C) 

Reso Ans. (C) 
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Sol. Since a


, b


, c


 are concurrent and coplanar and equally inclined. 

 a


 ^ b


 =  b


 ^ c


 = a


 ^ c


 = 2/3 

 a


 × b


 | | b


 × c


 | | c


 × a


 

 ( a


 × b


) . ( a


 × c


) = | a


 × b


| |b


 × c


| cos (0º) 

 = 






 

3

2
sinba


 







 

3

2
sincb


 

 = 
4

3
| a


|  | b


|2 | c


|  

 Similarly     ac.cb


  =
4

3
 | a


|  |b


|  | c


|2 

         ba.ac


  = 
4

3
 | a


|2  | b


|  | c


| 

 Now 

    cb.ba


  +     ac.cb


   +     ba.ac


 = 168 

 
4

3
 | a


| |b


| | c


|  (| a


| + |b


| + | c


|) = 168 

  

  | a


| + | b


| + | c


| = 168 × 
3

4
 × 

14

1
 = 16 

 
 

19 

 

 

NTA Ans. (C) 

Reso Ans. (C) 

Sol. 
–1 <   

7x2x

2x3x
2

2




 1  

 –x2 –2x – 7 x2 – 3x + 2  x2 + 2x + 7 

 0  2x2 – x + 9 and 0  5x + 5 

 Domain = x   ,1–   
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20 
 

 

NTA Ans. (B) 

Reso Ans. (B) 

21 

 

NTA Ans. (96) 

Reso Ans. (96) 

Sol. Mean = np, Variance = npq 

 np + npq = 82.5   np (1 +.q) = 82.5   ............(1) 

 np. npq = 1350 n2p2.q = 1350   ............(2) 
 from (1) & (2) 

 
121

24

)q1(

q
2



  

 24q2 – 73q + 24 = 0 
 (3q – 8) (8q – 3) = 0 

 q = 
3

8
 or 

8

3
   q = 

8

3
  1q   

  p = 1 – q  = 
8

5
 

      n = 96  
 

22 

 

NTA Ans. (16) 

Reso Ans. (16) 

Sol. 2 –  + 4 = 0  n – n–1 + 4 n–2  = 0  ..........(1) 

 Similarly  n – n –1 +  4  n –2  =  0  .......... (2)  
 Subtract (2) from (1) 

  Pn – Pn–1 + 4Pn–2 = 0 

 
   

1413

141515141516

1413

1514
2
1516141615

PP

P–PP–P–PP

PP

PPP–PP–PP



 

 = 
  

1413

15161415

PP

P–PP–P
 = 





















14

1516

13

1415

P

P–P

P

P–P
 

 = (–4) (–4) = 16 
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23 

 

NTA Ans. (10) 

Reso Ans. (10) 

24. 

 

NTA Ans. (6) 

Reso Ans. (6) 

Sol. Case  when number is four digit number 
  

a b c 5 

for divisibility by 11  
a + c = b + 5 
When    b = 2  a = 3,  c = 4 
   a = 4, c = 3 
  b = 3 a = 2, c = 6 
    a = 6, c = 2 
  b = 4 a = 3, c = 6 
   a = 6, c = 3 
 So possible number of natural numbers is 6. 
 
Case II :  
No five digit number is possible since least 5 digit number is 23456 which is greater than 23421 
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NTA Ans. (221) 

Reso Ans. (221) 

Sol. 
   21k

92
10

1k

2

k
10

10

1k

C)10(Ck 



   

 = 100      





 
2

9
92

1
92

0
9 C........CC  

 = 100 (18C9)   
 = 22000 L 

   220
!9!9

!18
  L  L =  17  × 13 = 221 
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NTA Ans. (79) 

Reso Ans. (79) 
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NTA Ans. (195) 

Reso Ans. (195) 
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NTA Ans. (72) 

Reso Ans. (72) 
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NTA Ans. (14) 

Reso Ans. (14) 

Sol. 2
ba


  = 
22

b2a


   

b.a2ba
22 
  = 

22
b2a


   
2

b


 = b.a2


  
2

b


 = 6 ______(1) 

2

ba


  = 
2

a
 2

b


 –  2b.a


  759–a6
2




 

 6
2

a


= 84 
2

a


   = 14  
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NTA Ans. (27) 

Reso Ans. (27) 

 


