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PART : MATHEMATICS 

1. Let y = y1(x) and y= y2(x) be the solution curves of the differential equation 7y
dx

dy
 with initial conditions 

y1(0) = 0 and y2(0)=1 respectively. Then the curves y = y1(x) and y=y2(x) intersect at  

 (1) one point  (2) no point  (3) infinite number of points  (4) two points  

NTA Ans. (2) 

Reso Ans. (2) 

Sol. dx
7y

dy



 

 )7y(n  = x +c 

 y + 7 = ex+c  

y = ex–7 

Let y1(x) = 1 ex – 7   &   y2(x) = 2 ex –7 

As y1(0) = 0  = 7   &   y2(0) = 1 2 = 8  

 y1(x) = 7ex – 7 &  y2(x) = 8ex – 7 

Hence point of intersection of both curves, by solving  

7ex –7 = 8ex –7  

ex = 0  No solution  

2. Let the tangent and normal at the point  1,33  on the ellipse 1
4

y

36

x 22

  meet the y-axis at the points 

A and B respectively. Let the circle C be drawn taking AB as a diameter and the line x = 2 5 intersect C 

at the points P and Q . If the tangents at the points P and Q on the circle intersect at the point (,) , then 

 – 2 is equal to 

 (1) 60   (2) 
5

304
  (3) 

5

314
  (4) 61 

NTA Ans. (2) 

Reso Ans. (2) 

Sol. 1
4

y

36

x 22

  

 equation of tangent at point  1,33  is  

  1
4

1.y

36

33.x
  

 Point of intersection with y -axis is A (0, 4) 

 Equation of normal at point  1,33  is  

 436
1

4.y

33

36.x
 = 32  
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 point  of intersection with y-axis is B (0,–8) 

 So, A(0, 4) and B(0,–8) are end points of diameter of circle C. Equation of circle C is   

 (x – 0) (x – 0) + (y – 4) (y + 8) = 0 
 

 x2 + y2 +4y – 32 = 0 

 

P Q 

( , ) 

x = 2 5  

 

Equation of chord of contact of circle C with respect to point (, ) is  

x + y + 2(y+) – 32 = 0  

x + (+2) y+ 2–

it is same as  x = 52  

So    +2 = 0  & 52
232





  = 

5

18
 

So,  (– )  = 







 4

5

324
= 

5

304
 

3. The negation of the statement     )BA(CBA A is  

 (1) a fallacy     (2) equivalent to B  ~C   

 (3) equivalent to ~C    (4) equivalent to ~A 

NTA Ans. (4) 

Reso Ans. (4) 

Sol. Given statement  

 p :     A)BA)CB(A(   

     A))BA(CB(A~   

        ABA~CBA   

   Af   

  A 

 Now ~p  ~A 
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4. For the system of linear equations  

2x + 4y + 2az = b  

x + 2y + 3z = 4 

2x – 5y + 2z =8  

Which of following is NOT correct?  

(1) It has unique solution if a = b = 6 

(2) It has infinitely many solutions if a = 3, b = 8 

(3) It has unique solution if a = b = 8  

 (4) It has infinitely many solutions if a = 3, b = 6 

NTA Ans. (4) 

Reso Ans. (4) 

Sol. D = 

25–2

321

a242

  

 = 2(4 + 15) – 4 (2 – 6) + 2a (–5 – 4) 

 = 38 + 16 – 18a = 54 – 18a = 18 (3 – a) 

 D1 = 

25–8

324

a24b

  

 = b (4 + 15) – 4 (8 – 24) + 2a (– 20 – 16) 

 = 19b + 64 – 72a  

 = 19b – 72a + 64 

 D2 =

282

341

a2b2

 

 = 2 (8 – 24) – b (2 – 6) + 2a (8 – 8) 

 = – 32 + 4b = 4 (b – 8) 

 D3 =

85–2

421

b42

 

 = 2 (16 + 20) – 4 (8 – 8) + b (– 5 –4) 

 = 72 –9b = 9(8 – b) 

 Now when a  3, b  R system have unique solution . 

 when a = 3, b  8, system have no solution 

 when a = 3, b = 8, system have infinitely many solutions. 

 

5.  The distance of the point (–1,2,3) from the plane  k̂3ĵ2î.r 


 = 10 parallel to the line of the shortest 

distance between the lines   )k̂î2(ĵîr 


and   )k̂ĵî(ĵî2r 


is  

(1) 63   (2) 53   (3) 52   (4) 62  

NTA Ans. (4) 

Reso Ans. (4) 
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Sol. Let DR's of line of shortest distance between given lines L1 and L2 are a, b, c 

 then 

11–1

102

k̂ĵî

tkcĵbîa 


= t  k2–ĵ–î


 

 Now equation of line passes through A (–1, 2, 3) and DR's are (1, –1,–2) 

    k̂2–ĵ–îk̂3ĵ2î–r 


 

      k̂2–3ĵ–2î1r 


  ……(1)  

 point of intersection of line (1) and plane   10k̂3ĵ2–î.r 


   …….(2) 

 ( – 1) – 2(2 – ) + 3 (3 – 2) = 10 

 4 – 3 = 10 

  = – 2 

 So, B (– 3, 4, 7) 

 Distance AB = 1644  = 24  = 62   

  

6. Among  

(S1): 
2n n

1
lim


 (2+4+6 +……..+ 2n)=1 

(S2): 
16n n

1
lim


 (115 +215 +315 + …….+ n15) =

16

1
  

(1) Both (S1) and (S2) are false 
(2) Only (S2) is true 
(3) Both (S1) and (S2) are true 
(4) Only (S1) is true 

NTA Ans. (3) 

Reso Ans. (3) 

Sol. S-1 )n2......642(
n

1
lim

2n



 

  
2n n

)1n(n
lim




= 






 
 n

1
1lim

n
= 1 

 So  Statement-1 is true  

 S-2 








 
 15

151515

n n

n......21

n

1
lim  

  = 










n

1r

15

n n

1
.

n

r
lim  

  =  

1

0

1

0

16
15

16

x
dxx  = 

16

1
 

 So  Statement-2 is  also true  
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7. A coin is biased so that the head is 3 times as likely to occur as tail. This coin is tossed until a head or 

three tails occur. If X denotes the number of tosses of the coin, then the mean of X is 

(1) 
64

81
   (2) 

16

15
   (3) 

16

37
   (4) 

16

21
  

NTA Ans. (4) 

Reso Ans. (4) 

  

Sol. Clearly P(H) = 
4

3
 , P(T) = 

4

1
  

Since coin is tossed until a head or three tails occur. So process will be end in the maximum 3 thrown 
so probability distribution is  

 

xi 1 2 3 

pi 

4

3
 

4

3
.

4

1
 

4

1
.

4

1
.

4

1

4

3
.

4

1
.

4

1
  

 

Hence mean = 
16

21

16

3612

16

1
3

16

3
2

4

3
1xp ii 























   

 

8. Let 






















4

321

31

B ,  > 2 be the adjoint of a matrix A and |A| =2 . Then [ –2  ] 





















2B is equal to  

(1) 16   (2) 0   (3) –16   (4) 32  

NTA Ans. (3) 

Reso Ans. (3) 

Sol. |B| =|adj A|=|A|3-1=|A|2=4 

 1(8 – 3)–3(4–3)+
  8 – 312+9–2=4 

 2–6

 =2, 4 

 =4  (   >2) 

 Now 

 [4 – 8 4] 












444
321
431













4
8

4
 

 =16[1 – 2 1] 












444
321
431













1
2

1
 

 =16[1–2+4   3–4+4    4–6+4] 












1
2

1
 

 =16[3–6+2] 

 =16[–1]=[ –16] 
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9. The set of all R for which the equation x|x – 1| + |x + 2| +  = 0 has exactly one real root, is 

(1) (–, )  (2) (–, –3)  (3) (–, )  (4) (–, –3) 

NTA Ans. (1) 

Reso Ans. (1) 

Sol. x |x–1|+|x–2|+=0 

 x |x–1|+|x–2|= –

 y =x |x–1|+|x + 2|= 
















1x2x

1x22x2x

2x2x

2

2

2

 

 

 

–1 

–2 

–3 

1 2  –1  –2 

 –6 

 

 so by graph, for exactly one real root  can be (–)  

 

 

 

10. 




0
xx2x3

dx
6e11e6e

6
 

(1) 







81

256
loge   (2) 








27

64
loge   (3) 








81

512
loge   (4) 








27

32
loge  

NTA Ans. (4) 

Reso Ans. (4) 

Sol. Let ex = t ex dx = dt  







1

dt
)3t)(2t)(1t(t

6
 

 



















1

dt
3t

D

2t

C

1t

B

t

A
6  

 



















1

dt
)3t(6

1

)2t(2

1

)1t)(2(

1

t6

1
6  

  =   1)3t(n)2t(n3)1t(n3nt   

 = 


















1

3

3

)3t()1t(

)2t(t
n  

 = 0 – 
4.2

3
n

3

3

 = 
27

32
n  
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11. For xR, two real valued functions f(x) and g(x) are such that, g(x)= x +1 and fog(x)=x+3– x . Then 

f(0) is equal  

(1) 1   (2) 0   (3) 5   (4) –3 

NTA Ans. (3) 

Reso Ans. (Bonus) 

Sol. f(g(x)) = x – x + 3 

 f( x +1) = x – x + 3  …..(1) 

 Let x +1 = t, x R , so t  1  

 x = (t –1)2  

 So f(t) = (t – 1)2 –  21–t + 3  

 f(t) = (t –1 )2 – (t – 1) + 3  ……… (2) 

 f(0) = 1 + 1 + 3 = 5 

 But here t 1, So f(0) is not defined.  

12. The area of the region enclosed by the curve f(x) = max {sinx, cosx}, –x and the x-axis is  

(1)  122    (2) )2(4   (3) 4  (4)  1222   

NTA Ans. (3) 
Reso Ans. (3) 
Sol.  

 

–

/2 



y = cosx 

=

4

3

 



y = sinx 

/4 –/2 

 




2

0

dx.xsin = 1 

Required area = 2 + 1 + 1 + 1  – 2 = 4  

 

13. Let PQ be a focal chord of the parabola y² = 36x of length 100, making an acute angle with the positive 

x-axis. Let the ordinate of P be positive and M be the point on the line segment PQ such that PM:MQ = 

3:1. Then which of the following points does NOT lie on the line passing through M and perpendicular to 

the line PQ?  

(1) (3, 33)  (2) (6, 29)  (3) (–3, 43)  (4) (–6, 45) 

NTA Ans. (3) 

Reso Ans. (3) 
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Sol. 

 

S(9,0) 

(t2= – 3
1

) 

P 

Q 

M

(t1= 3) 
y2 = 36x 

 
   

  Length of focal chord PQ = 100
t

1
t9

2

1
1 








  

  
3

10

t

1
t

1
1   

  3t1   or  
3

1
 

  P Q 

M

1 3 (1, –6)(81, 54)  
   

M = (21,9)  
Equation of line passing through M and perpendicular to line PQ is  

   y – 9 =  21x
60

80
   4x + 3y = 111 

  point (–3,43) does not satisfy this line 
 

14. Fractional part of the number 
15

42022

is equal to  

(1) 
15

4
    (2) 

15

1
   (3) 

15

14
    (4)  

15

8
  

NTA Ans. (2) 

Reso Ans. (2) 

Sol. 






 





15

115

15

)115(

15

16

15

4 101110112022

 

 Hence fractional part is 
15

1
 

15. Let the equation of plane passing through the line of intersection of the planes x+2y+az=2 and x–y+z = 

3 be 5x–11y + bz=6a–1. For cZ, if the distance of this plane from the point (a, –c, c) is 
a

2
then 

c

ba 

is equal to  

(1) 4     (2) –4   (3) 2    (4)  –2  

NTA Ans. (2) 
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Reso Ans. (2) 

Sol. Equation of plane passing through line of intersection of the planes 1 and 2 is 

 x + 2y + az – 2 + (x – y + z – 3) = 0 

 (1)x + (2 –)y + (a + )z – (2 + 3) = 0  …(1) 
 5x – 11y + bz – (6a – 1) = 0   ….(2) 
 comparing (1) and (2) 

 
1–a6

32

b

a

11–
–2

5

1 









 

 –11 – 11 = 10 – 5   

 6 = – 21 

  =
2

7–  

 
1–a6
2

21–2

b
2

7–a

5
2

7–1
  

  1–a62

17–
b2

7–a2

2

1–   

  a = 3, b = 1 

 equation of plane is 5x – 11y + z – 17 = 0 

 Distance of point (3, – c, c) from above plane is  

 
3

2

112125

17–cc1115





 

 
3

2

147

2–c12
  

 (6c – 1)2 = 
3

147
 

 (6c – 1)2 = 49 

 6c – 1 = ± 7 

 c = 
3

4
, – 1  ( c  Z)    

 So c = – 1 

 Now 4–
1–
13

c

ba






 

   

16. For the differentiable function f: R –{0} R, let 3f(x) + 10
x

1

x

1
f2 








then 








4

1
'f)3(f is equal to  

(1) 13     (2) 7   (3) 
5

29
    (4)  

5

33
 

NTA Ans. (1) 

Reso Ans. (1) 



  | JEE (Main) 2023 | DATE : 13-04-2023 (SHIFT-1) | 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 # 10 

7340010333

Sol. 3f(x) + 2f 







x

1
= 

x

1
– 10 

 Replace x by 
x

1
 

 3f 







x

1
+  2f(x) = x – 10 

 Now      9f(x) + 6f 







x

1
 = 

x

3
– 30 

  4f(x) + 6f 







x

1
 = 2x – 20 

 5f(x) = 
x

3
–  2x – 10 

 f(x) = 
x5

3
– 

5

x2
– 2 

 f (x) = – 
2x5

3 – 
5

2
 

 f(3) = 
5

1
– 

5

6
– 2 = –3 

 f  







4

1
 = 

5

48
 – 

5

2
= – 10 

  13
4

1
'f)3(f 






  

 

17. Let s1, s2, s3, …….. s10 respectively be the sum to 12 terms of 10 A.P. s whose first terms are 1, 2, 3, 

……..,10 and the common differences are 1, 3, 5,………, 19 respectively. Then 


10

1i
is is equal to  

(1) 7360    (2) 7380  (3) 7260    (4)  7220 

NTA Ans. (3) 
Reso Ans. (3) 

Sol. 1  r  10  

 Sr =      11r22r261r2.112r2
2

12
  

 = 6(24r –11) 

    112401124
2

10
611r246S

10

1r

10

1r
r 


 

 = 30 [242] = 7260 
 

18. Let k̂4ĵî2candk̂7ĵ2î3b,k̂2ĵ4îa 


. If a vector d


 satisfies 

2|d|then24a.dandbcbd


  is equal to  

(1) 323     (2) 423   (3) 313   (4)  413 

NTA Ans. (4) 

Reso Ans. (4) 
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Sol. 0b)cd(0bcb.a


  

 So bcd


   bcd


  

  b.ac.ad.a


  

  24 = (2 – 4 + 8) +  (3 – 8 + 14) 

  24 = 6 + 9  9  = 18   = 2 

 So b2cd


  

  d


 =   k̂14ĵ4î6k̂4ĵ4î2   

  k̂18ĵ5î8d 


 

 So 3242564d
2




 = 413 

 

19. The number of symmetric matrices of order 3, with all the entries from the set {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}, 

is  

(1) 610     (2) 109   (3) 106   (4)  910 

NTA Ans. (3) 

Reso Ans. (3) 

Sol. A = 





















c

b

a

 

 a,b,c,  ,,each has 10 options  

So number of symmetric matrices = 10 10 10 10 10 10 = 106 

 

20. 






 


x3sin

3

1
xcosxsin2xmax

x0
  

(1)      (2) 
6

3325 
 (3) 

6

332 
  (4)  0 

NTA Ans. (2) 
Reso Ans. (2) 

Sol. f(x) = x – 2sinx cosx + 
3

1
sin3x 

 f (x) = 1 – 2cos2x + cos3x 

 f (x) = 4sin2x – 3sin3x 

 f (x) = 0 
 1 – 2cos2x + cos3x = 0 
 1 – 2(2cos2x – 1) + 4cos3x – 3cosx = 0 
 4cos3x – 4cos3x – 3cosx + 3 = 0 
 4cos3x (cosx – 1) – 3(cosx – 1) = 0 

 )3xcos2(  )3–xcos2( (cosx – 1) = 0 

 cosx = –
2

3
, 

2

3
, 1 

 x = 0,
6

,
6

5 
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 f  






 
6

5
 = 4sin

3

5 – 3sin 
2

5
= – 2 3  – 3 < 0 

 f  






 
6

 = 4sin
3

 – 3sin 
2


=  2 3  – 3 > 0 

 f (0) = 0 

 So x = 
6

5
 is a local maxima point  

 Maximum value of f(x) is f 






 
6

5
= 

6

5
+ 

2

3
+ 

3

1
 = 

6

3325 
 

 

21. Let for xR, dt)t(SkxC)x(S,x)x(S
x

0

1kkk0   , where C0 = 1, Ck = ,dx)x(S1
1

0

1k  k = 1, 2, 3, 

………then S2(3) + 6C3 is equal to _______. 

NTA Ans. (18) 
Reso Ans. (18) 
Sol. C0 = 1 

 C1 = 
1

0

0 dx)x(S–1  = 
2

1

2

1–1xdx–1

1

0

  

 S1(x) = C1 x + 
x

0

tdt  

 
2

xx

2

x
x

2

1 22 
  

 C2 = 1–  








 
1

0

2

1dx
2

xx

2

1– 






 
3

1

2

1
 = 

12

7

12

5–1    

 S2(x) = C2 x + 2 dt
2

ttx

0

2

 








 
 = 

12

x4x6x7

3

x

2

x
x

12

7 3232 











   

 S2 (3) = 
4

61

12

183

12

1085421



 

 C3 = 1  








 
1

0

32

dx
12

x4x6x7–  

 = 




 
4

4

3

6

2

7

12

1–1  

 = 
24

11

24

6–7–24
3

2

7

12

1–1 






   

 Now S2 (3) + 6 C3 = 18
4

72

4

11

4

61
  
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22. Let m1 and m2 be the slopes of the tangents drawn from the point P(4, 1) to the hyperbola 

1
16

x

25

y
:H

22

 .  If Q is the point from which the tangents drawn to H have slopes |m1| and |m₂| and 

they make positive intercepts  and  on the x-axis, then 
 


2
PQ

 is equal to 

NTA Ans. (8) 
Reso Ans. (8) 

Sol. Let equation of tangent to the hyperbola  1
16

x–
25

y 22

  is 

 y = mx ± 
2m1625 ……. (1) 

 It passes through P(4, 1), so 

 1 = 4m ± 
2m1625  

(1 – 4m)2 = 25 – 16m2 

32m2 –8m – 24 = 0 

  4m2 – m – 3 =0  

m =1, 
4

3–  

 Now equation of tangents with slope 1 and 
4

3
 with positive intercepts on x –axis, are 

 y = x – 1625  

 y = x – 3 ……………… (2) 

y = 
4

3
x – 925  

y = 3x –16  …………. (3) 
solving (2) and (3), Q (–4, –7) 
PQ2 = (4 + 4)2 + (1 + 7)2 = 64 + 64 = 128 

 now  = 3 and  =
3

16
 

 So   


2PQ
= 8

3

16
3

128



 

23. The sum to 20 terms of the series 2.22 – 32 + 2.42 – 52 + 2.62 – …… is equal _____ . 
NTA Ans. (1310) 

Reso Ans. (1310) 

Sol. 2.22 – 32 + 2.42 – 52 + 2.62 –72 + ----- + 2.(20)2 – (21)2 
  
 3(22 + 42 + 62 + ---- + (20)2) – (22 + 32 + 42 + ---- + (21)2) 
  
 12(12 + 22 + 32 + ---- + (10)2) – (22 + 32 + 42 + ---- + 212) 
  

 = 






 
6

211110
12  – 







 


1
6

432221
 = 2(2310) –  143117  = 4620 – 3310 = 1310 
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24. If S = ,
41x

x
sin

2x2x

1x
sin:Rx

2

1

2

1











 



























   then     


















 


Sx

22 5xxcos
2

5xxsin

is equal to ____________ . 

NTA Ans. (4) 

Reso Ans. (4) 

Sol. 


















2x2x

1x
sin

2

1  – 


















1x

x
sin

2

1  = 
4


 

 xtan)1x(tan 11   = 
4




4x)1x(1

x)1x(
tan 1 










  

 
4xx1

1
2













 1
xx1

1
2




 

  

 11xx2    0xx2   

  x = 0 , – 1  S = { 0, –1} 

 Now      


















 


Sx

22 5xxcos
2

5xxsin  

 =     411115cos–
2

5
sin5cos–

2

5
sin 























  

 

25. Let k̂ĵî3a 


 and k̂3ĵ3î2c 


. If b


 is a vector such that cba


  and 
2

b


= 50, then 
2

cb72


 is 

equal to _______ . 

NTA Ans. (66) 

Reso Ans. (66) 

Sol. cba


  

 
22

cba


  

   2222
sincba


 

  11 = (50) (22) sin2 

  sin2 = 
100

1
  cos2 = 1 – 

100

99

100

1
  

 Now 
2

cb–72


  =   cos225022250–72   

 = 
10

99
.22502–72–72  

 = 
10

2113252– 
 

 = 66 
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26. The number of seven digit positive integers formed using the digits 1,2,3 and 4 only and sum of the digits 

equal to 12 is _____ . 

NTA Ans. (413) 

Reso Ans. (413) 

Sol. x1 + x2 + x3 + x4 + x5 + x6 + x7 = 12 where xi 
Number of solution = coefficient of x12 in (x1 + x2 +x3 +x4)7 

  = coefficient of x5 in (1 + x +x2 +x3)7 

= coefficient of x5 in 
 
 7

74

x1

x1




 

= coefficient of x5 in (1 – 7x4) (1–x)-7 

= coefficient of x5 in (1 – 7x4) r

0r
r

1r7 xC




  

= 11C5  –7 × 7C1 

= 462– 49 = 413  
Alternate :   x1 + x2 + x3 + x4 + x5 + x6 + x7 = 12 

 

 Case-I   1 1 1 1 1 3 4 

 Case-II   1 1 1 1 2 2 4 

 Case-III  1 1 2 2 2 2 2 

 Case-IV  1 1 1 2 2 2 3 

 Case-V   1 1 1 1 2 3 3 

 
!2!4

!7

!3!3

!7

!5!2

!7

!2!4

!7

!5

!7
  

 = 42 + 105 × 2 + 
2

67
+ 

23

4567




 

 = 42 + 210 + 21 + 140 
 = 413 
 

27. Let the image of the point 







3

8
,

3

5
,

3

5
in the plane x – 2y + z – 2 = 0 be P. If the distance of the point  

Q(6, –2, ),  > 0, from P is 13, then  is equal to _____ . 

NTA Ans. (15) 

Reso Ans. (15) 

Sol. Image of 







3

8
,

3

5
,

3

5
 in plane x – 2y + z – 2 = 0 

 
























141

2–
3

8

3

10–
3

5

2–
1

3

8–z

2–
3

5–y

1
3

5–x
 

 
3

1

1
3

8–z

2–
3

5–y

1
3

5–x
  

  P (2, 1, 3) 
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 PQ =   133–916
2   

 25 + ( – 3)2 = 169 

   ( – 3)2 = 144 

  – 3 = ± 12  

  = 15, – 9  ( > 0) 

   = 15  

 

28. Let w =   Rk,k,i1izkzkzz 2121  . Let Re(w) = 0 be the circle C of radius 1 in the first quadrant 

touching the line y =1 and the  y-axis. If the curve m(w) = 0 intersects C at A and B, then 30(AB)2 is equal 

to ____________ . 

NTA Ans. (24) 

Reso Ans. (24) 

Sol. w = x2 + y2 + k1 (x + iy) + k2 (ix – y) + i
 Re(w) = 0 

x2 + y2 + k1 x – k2y +  = 0   ……… (i) 

 

(0, 2) 

B 

A (1, 2) 
. 

y = 1 

(–1, 0) 

 
 Circle  C :  (x – 1)2 + (y – 2)2 = 1 
x2 + y2 – 2x – 4y + 4 = 0  ………. (ii) 
compare (i) & (ii), k1= –2, k2 = 4 and  
also Im(w) = 0  

 k1 y + k2 x +  = 0 

 4x – 2y +4 = 0 

 2x – y + 2 = 0……. (iii) 

length of chord AB = 22 pr2   

 AB = 

2

14

222
12 












  

 AB = 
5

4
12   

 AB2 = 
5

4
 

 30AB2 = 24 
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29. Let the mean of the data 

 
828244)f(Frequency

97531x


 

 be 5. If m and 2 are respectively the mean deviation about the mean and the variance of the data, then 

2m

3




 is equal to __________ . 

NTA Ans. (8) 

Reso Ans. (8) 

Sol. 



856

727528724
= 5= 16  

 if  = 80 

M.D. = 




i

ii

f

|5–x|f
= 

80

48216022444 
= 

10

16
 

2 = 




i

2
ii

f

)5–x(f
= 

80

1684160424164 
= 

10

44
 

2m

3




= 

10

44

10

16

163




= 

60

10163 
= 8  

30. Let  be the constant term in the binomial expansion of 

n

2

3

x

6
x
















 , n  15. If the sum of the coefficients 

of the remaining terms in the expansion is 649 and the coefficient of x-n is , then  is equal to ______ 

. 

NTA Ans. (36) 

Reso Ans. (36) 
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Sol. General term = Tr + 1 =   r–n

r
n xC

r

2/3x

6– 







=  nCr (– 6) 

r. 2

r3–
2

r–
2

n

x  =  nCr (– 6) 
r. 

r2–
2

n

x  

 For constant term 
2

n – 2r = 0 

  r = 
4

n
 

 Now  

4

n
n C  4

n

6–  =    .....(1) 

 Sum of coefficients of remaining terms in the expansion = 649 

 

n

1

6–1 






 –  = 649 

 (– 5)n –  = 649 

  = (– 5)n – 649  .....(2) 

 

4

n
n C  4

n

6–  = (– 5)n – 649 

 here n will be multiple of 4 

 Let n = 4  =  nC1 (– 6) 
1 = (– 5) 

4 – 649 which is true 

 So value of n is 4 

 for coefficient of x–4,  
2

4
– 2r = – 4   2r = 6   r = 3 

 coefficient of x–4  = 4C3 (– 6) 
3 = 4(– 216) =  




864–  

 and  = (–5)4 – 649 = 625 – 649 = – 24  

 = 
24

864
= 36 
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