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PART : MATHEMATICS 

61. If  



x

4

)t(3–tsin24
x

1
)x( dt, x > 0, then 






 

4
 is equal to  

 (1) 
6

4
  (2) 

6

8
  (3) 



8
  (4) 

–6

4
 

NTA. (2) 
Reso.  (2) 

Sol.  



x

4/

dt)t('3–tsin24
x

1
)x( __(1) 

  



x

4/

dt)t('3–tsin24)x(x  

 Differentiate both side w.r.t. x 

 0–)1))(x('3–xsin24()x('x)x(
x2

1
  ___(2) 

 Put x = /4  (/4) = 0 (from equation 1) 

 Now when x = /4  )
4

('3–
2

1
.24)

4
('

4








 (from equation 2) 

  4
4

3)
4

(' 








 



  

  






6

8
)

4
('  

 
62. Let y = y(x) be the solution of the differential equation (3y2 – 5x2)ydx + 2x(x2 – y2)dy = 0 such that  

y(1) = 1. Then |(y(2))3 – 12y(2)| is equal to :  

 (1) 64   (2) 232   (3) 32   (4) 216  

NTA. (2) 
Reso.  (2) 

Sol. (3y2 – 5x2) ydx + 2x (x2–y2) dy = 0 
  

 
dx

dy
= 

 
 22

22

yxx2

y3x5y




 

   
 This is homogeneous 

 Let y = tx  
dx

dy
= t + x 

dx

dt
 

 t + x 
dx

dt
=
 

 
 
 2

2

222

222

t12

t35t

xtxx2

)xt3–x5(tx







 

 
2

3

2

3

t22

tt3
t

t22

t3t5

dx

dt
x









  

  
dx

x

1
dt

tt3

)t–1(2
3

2

 

 Let 3t –t3 = z  = 3(1–t2) dt = dz  
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  (1–t2) dt = 
3

1
dz 

   dx
x

1

z

dz

3

2
 

3

2
n(z) = lnx + lnc 

 z2/3  = cx  z = c3/2 x3/2 

  3t – t3 = c3/2 x3/2 

Now t = y/x   2/32/3

3

3

xc
x

y–
x

y3
  

When x=1, y = 1  c3/2 = 2 

2/3

3

3

x2
x

y

x

y
3   

3x2y – y3 = 2x9/2 

Put x = 2 12y(2) – y(2)3 = 2(2)9/2 = 232   

Ans. (2)  

 
63. The foot of perpendicular from the origin O to a plane P which meets the co-ordinate axes at the point A, 

B, C is (2, a, 4),a N. If the volume of the tetrahedron OABC is 144 unit3, then which of the following 
points is NOT on P ?  

 (1) (0,4,4)  (2) (3,0,4)  (3) (0,6,3)  (4) (2,2,4) 
NTA. (2) 
Reso.  (2) 
Sol.  

(2,a, 4) 

  0,0,0O

 
 
Equation of P : 2 (x – 2) + a (y – a) + 4 (z – 4) = 0 

  2x + ay + 4z = 20 + a2  

 1

4

a20

z

a

a20

y

2

a20

x
222









 

Volume of tetrahedron = 144
4

a20

a

a20

2

a20

6

1 222










 









 









 
 

  a4
12

a20
3

2










 
 

Let a = 2k3   3

3
6

k8
12

k420










 
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   k2
12

k420 6










 
 

   k6 + 5 = 6k 

   k = 1  a = 2 
Equation of plane 2x + 2y + 4z = 24 
     x + y + 2z = 12 
all three point (0, 4, 4), (0, 6, 3), (2, 2, 4) satisfy equation of plane but (3, 0, 4) does not satisfy plance 
     

 

64. The set of all values of a2 for which the line x + y = 0 bisects two distinct chords drawn from a point 







 

2

a–1
,

2

a1
P  on the circle 2x2 + 2y2 – (1 + a)x – (1 – a)y = 0, is equal to : 

 (1) (8, )  (2) (0, 4]   (3) (4, )  (4) (2,12] 

NTA. (1) 

Reso.  (1) 

Sol.  

P(, ) 

y = –x 



 (, ) 

Q (2––2–  
 

0y
2

a1
x

2

a1
yx 22 







 








 
  

 Let 

2

a1
, 


2

a1
  

 circle will be 0yxyx 22   

 Point Q will lie on circle 

 (2 – )2 + (–2– )2 –(2 – ) –  (–2 – ) = 0 

42 + 3(– ) + (+2) = 0 

Now D > 0   9 ( – )2 – 4 (4) (+2)

 9a2 – 16 








 
2

a1 2

> 0 

 a2 > 8 
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65. Let  > 0. If 
15

22016
dx

x–x

x

0







, then  is equal to : 

 (1) 2   (2) 22   (3) 4   (4) 2  

NTA. (1) 
Reso.  (1) 

Sol. 
 







0

dx
xxx

=  













 


0

2/3

0

dxxdxxx
1  

 Put  + x = t2    dx = 2tdt  

 

1   dtt2t 2

2
2







 

+ 
5

2 2/3
 

 













 





2
35

3

t2

5

t1
+ 

5

2 2/3
 

 
15

1024 
 

15

22016


 

  = 2 

 
66. Let a1, a2, a3, ……. be an A.P. If a7 = 3, the product (a1a4) is minimum and the sum of its first n terms is 

zero then n! – 4an(n+2) is equal to 

 (1) 
4

381
  (2)  9   (3) 

4

33
   (4) 24 

NTA. (4) 
Reso.  (4) 
Sol. a7 = 3 = a + 6d 

  a = 3 – 6d 

 a1a4 = a(a + 3d) 

         = (3 – 6d)(3 – 3d) 

         = 18d2 – 27d + 9 

         
4

3

182

27
d 


  

         a = 
2

3

2

9
3


  

Sn=
2

n
[2a + (n – 1)d] =0 

 
4

3
1) - (n + 3– = 0 

  n = 5 

 Now n! – 4an(n+2) = 5! – 4a35 

 = 120 – 4(a+34d) 

 = 120 – 4(
2

3
 + 34×

4

3
) 

 = 120 + 6 –102 = 24 
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67. 
   

6
2

6
2

66

x
1–x–x1–xx

1–x3–1x31x31x3
lim












 




x3 

 (1) is equal to 
2

27
  (2) is equal to 9   

 (3) does not exist   (4) is equal to 27 
NTA. (4) 
Reso.  (4) 

Sol. 
6262

66
3

x )1–x–x()1–xx(

)1–x3–1x3()1–x31x3(
xLim






 

 (a + b)6 + (a–b)6 = 2 (T1 + T3 + T5 + T7) 
 = 2 (6C0

 a6 + 6C2 a4b2 + 6c4 a2 b4 + 6C6 b6) 

 
32222246

33223

x )1–x()1x(x30)1–x(x30x2

x))1–x3(2)1–x3)(1x3(30)1–x3()1x3(30)1x3(2(
Lim





 

 
])x/1–1(2)x/1–1(30x/1–1(302[x

)x/1–3(2)x/1–3)(x/13(30)x/1–3()x/13(30)x/13(2[x
Lim

322226

32236

x 




 

 
230302

)3(2)3(30)3(30)3(2 3333




 = (3)3 = 27 

 

68. Let H be the hyperbola , whose foci are  0,21  and eccentricity is 2 . Then the length of its latus 

rectum is : 

 (1) 3   (2) 
2

5
   (3) 2    (4) 

2

3
 

NTA. (3) 
Reso.  (3) 

Sol. S(1 + 2 , 0) S(1 – 2 , 0) 

 SS = 2ae = 22   ae = 2    2a  = 2   a = 1 

 L. R. = 
a

b2 2

 = 
a

)1–e(a2 22

 2a(e2 – 1) = 2 

 

69. The number of values of r  {p, q, ~p, ~q} for which       qrpqrqp   is a tautology, is : 

 (1) 1   (2) 2   (3) 4   (4) 3 
NTA. (2) 
Reso.  (2) 

Sol. p  q  (r  q)  ((p  r)  q)) 

 we know p  q  ~p  q 

 Hence (p  r)  q  ~(p  r)  q 

        (~p  ~r)  q 

  p  q  (r  q)  ((~p  ~r) q)) 

  ~(p  q)  (r  q)  ((~p  ~r) q)) 

  (~p  ~q)  (r  q)  ((~p  ~r) q)) 

  (~p  (~q  r  q)  ((~p  ~r) q)) 

  (~p t)  ((~p  ~r) q)) 

  ~p  ~r  q 

 When r = ~p  or  r = q      ~p  ~r  q = t 
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70. Among the relations  

 S = {(a,b) : a, b  R – {0}, 2 + 
b

a
> 0} and T = {(a,b) : a, b  R, a2 – b2  Z},    

 (1) S is transitive but T is not   (2) both S and T are symmetric   
 (3) neither S not T is transitive    (4) T is symmetric but S is not 
NTA. (4) 
Reso.  (4) 

Sol. a T b a2 – b2 always true Hence equivalence 

 a S b  0
b

a
2   not symmetric when a = 2, b = – 6 

 When a = –8 , b = 6 , c = 3 

 Clearly (–8, 6) S , (6, 3)   S  but  (–8 , 3) S 

 Hence not transitive. 

 
71. The absolute minimum value, of the function f(x) = |x2 – x + 1| + [x2– x + 1], where [t] denotes the greatest 

integer function, in the interval [–1, 2], is  

 (1) 
2

3
   (2) 

4

1
   (3)  

4

5
   (4) 

4

3
 

NTA. (4) 
Reso.  (4) 

Sol. f(x) = [x2 – x + 1] + |x2 – x + 1|  x  [–1, 2] 

 Let t = x2 – x + 1 x  [–1, 2] 
  

 

  
    t  [(1/2)2 – 1/2 + 1, (2)2 – 2 + 1] 

    t  [3/4, 3] 

 y = f(x) = [t] + |t| t  [3/4, 3] 
  

 



















3t6

3t22t

2t11t

1t
4

3
t

y  

 f(x)min = 3/4  Ans. (4) 

 
 

72. Let (a, b) (0,2) be the largest interval for which sin–1 (sin) – cos–1 (sin) > 0,   (0,2), holds . If  

 x2 + x + sin–1 (x2 – 6x + 10) + cos–1 (x2 – 6x + 10) = 0 and  –  = b – a, then  is equal to;  

 (1) 
8


   (2) 

48


   (3) 

16


   (4) 

12


 

NTA. (4) 
Reso.  (4) 

Sol. sin–1 (sin) – cos–1 (sin) > 0,   (0, 2) 

 sin–1 (sin) – (2 – sin–1(sin  > 0 
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 sin–1 (sin) > /4   (/4, 3/4) 
 

 

 

W 
/4 /4  

y/4  

 

 (a, b) =(
4


, 

4

3
)  b – a = 

2


   – 

2


 _____(1) 

Now x2 + x + sin–1 (x2–6x + 10) + cos–1) (x2–6x + 10) = 0 

x2 – 6x + 10 = 1 + (x–3)2  1 
Hence x = 3 is only possible sol. 

9 + 3 + /2 = 0  ____(2) 

On solving 1 and 2 we get  = 
12


  

 
73. Let the mean and standard deviation of marks of class A of 100 students be respectively 40 and  

( > 0 ), and the mean and standard deviation of marks of class B of n students be respectively 55 and 

30 – . If the mean and variance of the marks of the combined class of 100 + n students are respectively 
50 and 350, then the sum of variances of classes A and B is   

 (1) 500   (2) 450   (3) 650   (4) 900 
NTA. (1) 
Reso.  (1) 
Sol.  

n100nn100n

35030

50x55x40x

BABA

21

221

21







 

 
n100

n5540100
x




  = 50 

  n = 200 

 2
2

i2
1 40

100

x
   = 2  

 2
2
i2

2 55
200

y
   = (30 –)2  

 2
2
i

2
i2 50
300

yx



    = 3502 

 3502 = 
    2

22

50
300

200)30(30251001600



 

 on solving 0300402   

     = 10  or  30  

  = 30 is not possible 

 
222

2
2

1 2010  = 500 

  



   | JEE (MAIN) 2022 | DATE : 31-01-2023 (SHIFT-2) | PAPER-1 | | 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 # 8 

7340010333

74. Let f : R – {2,6}  R be real valued function defined as 
12x8–x

1x2x
)x(f

2

2




 . Then range of f is  

 (1) 





 





  ,
4

21

4

21,––    (2)  ),0[
4

21,–– 





    

 (3) ),0(
4

21,–– 





      (4) ),1[

4

21,–– 





   

NTA. (2) 
Reso.  (2) 

Sol. y = 
12x8–x

1x2x
2

2




 = 

)6–x)(2–x(

)1x( 2
 … (1) 

  
dx

dy
= 

22 )6–x()2–x(

)16–x5)(1x(2– 
  

Number line of 
dx

dy
 =  

 
+ 

–1 

– – 

16 

5 

 

 So Graph of 
)6–x(2–x(

)1x(
y

2
  for x(2, 6) 

 

–1 

4

21
6 

5

16

2 

 
 
 from graph range is  

Range  





 
4

21
,–   [0, ) 

75. The equation e4x + 8e3x + 13e2x – 8ex + 1 = 0, x  R has : 
 (1) four solutions two of which are negative    
 (2) two solutions and both are negative    
 (3) no solution   
 (4) two solutions and only one of them is negative  
NTA. (2) 
Reso.  (2) 
Sol. Let ex = t  

 t4 + 8t3 + 13t2 – 8t + 1 = 0 

 divide complete equation by t2 

 t2 + 
2t

1
+ 8(t – 

t

1
) + 13 = 0 

 (t–
t

1
)2 + 8(t – 

t

1
) + 15 = 0  

 t –  
t

1
 = z  

 z2 + 8z + 15 = 0 

 z = –3, –5 
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 t –  
t

1
= – 3     or     t –  

t

1
 = – 5 

 t2 + 3t – 1 = 0   or t2 + 5t –1 = 0 

 t = 
2

295
,

2

133 
 

 
2

295
,

2

133
ex 

 =  ,  

 both 
2

133 
 and 

2

295 
 (0, 1)  

 x = n (), n () both negative 

 
 

76. The complex number 

3
sini

3
cos

1–i
z





  is equal to : 

 (1) 






 
12

5
sini–

12

5
cosi2    (2) 

12
sini–

12
cos


 

 (3) 





 




12
sini

12
cos2    (4) 






 




12

5
sini

12

5
cos2  

NTA. (4) 
RESO. (4) 

Sol. Z = 
3/sini3/cos

1–i


 = 
3/i

4/3i

e

e2



 = 2

12/5ie    = 2 






 



12

5
sini

12

5
cos  

 

77. If a point P (, , ) satisfying  

 ( ) 
















848

839

8102

 (0 0 0)  

lies on the plane 2x + 4y + 3z = 5, then 6 + 9 + 7 is equal to  

 (1) 
4

5
   (2) – 1   (3) 11   (4) 

5

11
 

NTA. (3) 
RESO. (3) 

Sol. ( ) 
















848

839

8102

 (0 0 0) 

 2 + 2 + 8 = 0 ______(1) 

 10 + 3 + 4 = 0 ______(2) 

 8 + 8 + 8 = 0 ______(3) 
 from (1) & (3)  by cross multiplication  

 k
761











    = k,  = 6k,  = –7k 

 Point P (, , ) lie on the plane 2x + 4y + 3z = 5  2 + 4 + 3 = 5 

        2k + 24k – 21k = 5 

        k = 1 

 Hence 6 + 9 + 76k + 54k – 49k = 11k = 11 
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78. Let P be the plane, passing through the point (1, – 1, – 5) and perpendicular to the line joining the points 
(4,1, – 3) and (2,4, 3). Then the distance of P from the point (3, – 2, 2) is  

 (1) 6   (2) 4   (3) 5   (4) 7 
NTA. (3) 
RESO. (3) 
 
Sol.  

(2, 4, 8) 

(4, 1, -3) 

A (1, -1, -5) 

 

 
D’r of Plane Normal : 2, -3, -6 

 Equation of Plane : 2 (x-1) – 3 (j + 1) – 6 (z + 5) = 0 
 2x – 3y – 6z – 35 = 0 

Hence    distance of plane from (3, -2, 2) 

  distance = 5
)6()3(2

351266

222





 

  

79. Let ,k̂3ĵ2îa 


k̂2ĵîb 


and ,k̂3ĵ3î5c 


be there(three) vector. If r


 is a vector such that, 

bcbr


  and 0a.r 


,  then 
2

r25


 is equal to  

 (1) 560   (2) 339   (3) 449   (4) 336 
NTA. (2) 
RESO. (2) 

Sol. Given 


 bcbr


 

  0bcbr 


  

 0bcr 










 




 b||cr  


 bcr  

   0a.ba.c0a.r 










 

 
5

8

a.b

a.c 






 

    k̂2ĵî
5

8
k̂3ĵ3î5b

5

8
cr 


 

 k̂ĵ7î17r5 


 

 339149289)1()7()17(|r|25 2222 

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80. Let the plane P : 8x + 1y + 2z + 12 = 0 be parallel to the line 
5

4z

3

3–y

2

2x
:L





. If the intercept 

of P on the y-axis is 1, then the distance between P and L is  

 (1)  
7

2
  (2) 

14

6
  (3) 

2

7
   (4) 14  

NTA. (4) 
RESO. (4) 
Sol.  

  

5

4z

3

3y

2

2x 






 

 

 Normal   L  8 × 2 + 31 + 52 = 0  _____(1) 
 For Y intercept of plane put x = z = 0 in equation of plane 

        y = 1
12

1





  1 = –12  

 Put 1 in equation (1) we get 2 = 4  
 Hence equation of plane P : 2x – 3y + z + 3 = 0 

 Now distance of point A (–2, 3, –4) from the plane P is = 
   
     

14

132

343322

222





  

81. Let A =  
ĵî

a .
ĵî

a Z   [0, 4], 1  i, j  2. The number of matrices A such that the sum of all entries is a 

prime number p  (2, 13) is _______ . 
NTA. (196) 
RESO. (204) 

Sol. Let A = 








2221

1211

aa

aa
 a11 , a12 , a21 , a22  {0, 1, 2, 3, 4} 

 Now a11 + a12 + a23 + a22 = prime number  p = 3, 5, 7, 11  

  (x0 + x1 + x2 +  x3 + x4)4 

  

4
5

x–1

x–1










 = (1 – x5)4 (1 –x)–4 

 =   











  2r

2r
1–2r41r5

1r
4 xCx–C  

 =     2r1r51r

2r
2r3

1r
4 x1–CC


 

 11,7,5,3rr5 21   

 when 5r1 + r2 = 3   r1 = 0 , r2 = 3   

 when 5r1 +r2 = 5  r1 = 0 , r2 = 5  or  r1 = 1, r2 = 0  

 when 5r1 +r2 = 7  r1 = 1 , r2 = 2  or  r1 = 0, r2 = 7 

 when 5r1 +r2 = 11  r1 = 0 , r2 = 11  or  r1 = 1, r2 = 6 or r1 = 2 , r2 = 1 

 sum of all coefficient  = 4C0 × 6C3 + 4C0 8C5 – 4C1
3C0 + 4C0 10C7 – 4C1 5C2 + 4C0 14C11 –4C1

9C6 + 4C2 
4C1  

= 204 
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82. Let c,b,a


 be three vectors such that |a|


 = 31  , 4 |b|


= |c|


 = 2 and 2 )ba(


  = 3 )ac(


 . If the angle 

between b


 and c


 is 
3

2
, then 

2

b.a

ca









 




is equal to _______ . 

NTA. (3) 
RESO. (3) 

Sol. Given | a


| = 31 , 4 |b|


= |c|


 = 2 

 2 ( a


 × b


) = 3 ( c


× a


)  b


  c


 = 23 

 3 ( c


× a


) + 2( b


 × a


) = 0 

 (3 c


 ×2 b


) × a


 = 0 

 3 c


 × 2 b


 =  a


  

 Squaring both sides  

 9| c


|2 + 4| b


|2 + 12 ( b


. c


) = 2| a


|2 

 36 + 1 + 12 × 
2

1
 ×2 (cos (23)) = 2 (31) 

  2 = 1 

   = 1 

 3 c


 + 2 b


 =  a


  .........(1)    

 Dot with b


 = 3( b


. c


)+ 2 ( b


. b


)=  a


. b


 

  a


. b


 =   1
2

1
2

3 






   

  ( a


. b


)2 = 1 

  3 ( c


× a


) = 2( a


× b


)  

  ( c


× a


)2 = 
9

4
 ( a


× b


)2 

   =
9

4
[| a


|2 | b


|2 - ( a


. b


)2] 

   =  




  1
4

31

9

4
 

   = 3
4

27

9

4
  

83. The coefficient of x–6, in the expansion of 

9

2x2

5

5

x4







  , is _______ .  

NTA. (5040.00) 
Reso. (5040.00) 

Sol. Tr+1 = 9Cr 

r9r

2 5

x4
.

x2

5


















= 9Cr 

r29

r318

5

2



 x9–3r 

 for coefficient of x–6
   9 – 3r =  – 6  r = 5 

 coff. of x–6
  = 

1

3
5

9

5

2.C


 = 
1.2.3.4

5.7.8.9
.(8 × 5) 

  = 5040 
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84. Let A be the event that the absolute difference between two randomly choosen real numbers in the 

sample space [0, 60] is less than or equal to a. If P(A) = 
36

11
, then a is equal to ______ . 

NTA. (10) 

Reso. (10) 

Sol. |x – y| < a  –a < x – y < a 

  x – y < a  and x – y > – a 

  

    
 OBDF

OACDEGar
AP   

 
   

 OBDFar

)EFG(arABCarOBDFar 
  

  
     

3600

a60
2

1
a60

2

1
60

36

11
222 

  

  1100 = 3600 – (60 – a)2  

  (60 – a)2 = 2500  60 – a = 50 

  a = 10 

85. If the constant term in the binomial expansion of 

9

2

5

x

4

2

x


















  is –84 and the coefficient of x–3 is 2 where 

 < 0 is an odd number, then | – | is equal to ______ . 
NTA. (98) 
Reso. () 

Sol. General Term 

r

r9

2

5

r
9

1r
x

4

2

x
CT 







 





















  =   lr
2

r5

2

45

r
9r

xC1


 23r–9  

 for constant term 45 – 5r –2lr = 0  
l25

45
r


  

 and coefficient of constant term =   r
9r
C1 23r–9 = – 84  r = 3 

         l = 5 

 Now coefficient of x–3l = x–15  15lr
2

r5

2

45
   r = 5    when l = 5 

 Now coefficient of x–15 = (–1)5  9C5 26 = –63 (27) 

 Hence  = 7, = –63, l
 Hence |l–| = 98   
 
 
  

(60–a, 60) 

G

(0,a) G 

B (60, 0) 

(0,80) F 
E 

D 

C (60, 60 – a) 

A  

(a, 0) 

O 
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86. Let the area of the region {(x,y): |2x – 1|  y  |x2 – x|, 0  x  1}  be A. Then (6A + 11)2 is equal to ____. 
NTA. (125) 
Reso. (125) 

Sol. y |2x – 1|    y |x2 – x| 
  

 y = | x2 – x| 

1/2 0 1
2

153 
2

15 

1

 

Both curve are symmetric about 
2

1
x   Hence  

     dxx21xx2A

2

1

2

53

2


  

  dx1x3x2A

2

1

2

53

2


  = 
2

1

2

53

2
3

xx
2

3

3

x
2














 

 on solving  6A + = 55  

   (6A + 11 )2 = 125  
 
87. Let A be a n × n matrix such that |A| = 2. If the determinant of the matrix   

Adj (2. Adj (2 A–1)) is 284, then n is equal to _____ . 

NTA. (5) 

Reso. (5) 

Sol. Given |A| = 2 

 Hence Adj (2. Adj (2 A–1)) = |2. Adj (2 A–1)|n–1 

       = (2n | Adj (2 A–1)|)n–1  

       = (2n |2 A–1|n–1)n–1  

   = 2n(n–1) ((2n |A–1|) (n–1))(n–1)   |A–1| = 
2

1

|A|

1
  

   = 2n(n–1) ((2(n–1)) (n–1))(n–1) 

   = 
3)1n()1n(n2 

= 284 

    n = 5  
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88. The sum 12 – 2.32 + 3.52 – 4.72 + 5.92 – ….. + 15.292 is _____ . 

NTA. (6952) 

Reso. (6952) 

Sol. 12 – 2.32 + 3.52 – 4.72 + ….. + 15.292 =  

 1 +  



7

1r

22 1r4r2)1r4()1r2(  

 1 +  



7

1r

2
1r4r16(r2  

 1 + 48 



7

1r

2 1r8r  

 1 + 48× 7
2

87
8

6

1587






 

 1 + 56 × 120 + 56 × 4 + 7 

 8 + 56 × 124 = 6944 + 8 = 6952 

 
89. If 2n+1Pn–1 : 2n–1Pn = 11 : 21, then n2 + n + 15 is equal to : 

NTA. (45.00) 

Reso. (45.00) 

Sol. 

 
 
 
 

21

11

!1n

!1n2

!2n

!1n2

















 

 
  
   21

11

n1n2n

n21n2





 

 42(2n + 1) = 11 (n + 1) (n + 2) 

 11n2 – 51n –20 = 0 

 (n – 5) (11n + 4) = 0 

 n = 5 

 n2 + n + 15 = 45 
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90. Let S be the set of all a  N such that the area of the triangle formed by the tangent at the point P(b, c), 

 b, c  N, on the parabola y2 = 2ax and the lines x = b, y = 0 is 16 unit2, then 
Sa

a  is equal to _____. 

NTA. (146.00) 
Reso. (146.00) 
Sol.  

 

P (b, c) 

x = b 

A 

B 

y2= 2ax 

(–b, 0) 

 
 

 Tangent at P (b, c) will be  ax – cy + ab = 0 
 it meets x -axis at (–b, 0) 

 Area of triangle (PAB) = 
2

1
 (2b) (c) = 16      bc = 16 

    (b,c) = (1, 16), (2, 8), (4, 4), (8, 2), (16, 1) 
 Now (b,c) lie on parabola hence satisfy it 

 c2 = 2ab  c2 = 2a 







c

16
   a = 

32

c3

 

 when possible value of c is c = 4, 8, 16  a = 2, 16, 128 
 

Sa

a = 2 + 16 + 128 = 146   
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