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SECTION – A

Question ID : 161

Set & Relations

1. Let A = {x  R : |x + 1| < 2} and B = {x  R : |x – 1|  2}. Then which one of the following statements

is NOT true?

ekuk A = {x  R : |x + 1| < 2} rFkk B = {x  R : |x – 1|  2} gSaA rks fuEu dFkuksa esa ls dkSulk ,d lR; ugha gS:

(1) A – B = (–1, 1) (2) B – A = R – (–3, 1)

(3) A B (–3, 1]  (4) A B R [1,3) 

Ans. Official Answer NTA (2)

Sol. A : |x + 1| < 2

– 2 < x + 1 < 2

x  (–3, 1)

B |x – 1|  2

x – 1  (–, –2]  [2, )

x  (–, –1]  [3, )

A – B = (1, 1)

B – A = (–, –3]  [3, ) = R – (–3, 3)

A  B = (–3, –1]

A  B = P(–, 1)  [3, ) = R – [1, 3)

Question ID : 162

Quadratic Equation

2. Let a, b  R be such that the equation ax2 – 2bx + 15 = 0 has a repeated root . If  and  are the roots

of the equation x2 – 2bx + 21 = 0, then 2 + 2 is equal to :

ekuk a, b  R bl izdkj gS fd lehdj.k ax2 – 2bx + 15 = 0 dk ,d iqujko`Ùk ewy (repeated root) gSA ;fn

lehdj.kx2 – 2bx + 21 = 0 ds ewy  rFkk  gSa] rks 2 + 2 cjkcj gS :

(1) 37 (2) 58 (3) 68 (4) 92

Ans. Official Answer NTA (2)

Sol. ax2 – 2bx + 15 = a(x – )2

x2 – 2bx + 21 = (x – ) (x – )

2b
2

a
  , 

2 15

a
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 +  = 2b,  = 21
again,     a2 – 2b + 15 = 0
            2 – 2b + 21 = 0

              (a – 1)2 – 6 = 0

              
2 6 15

a 1 a
  


     

5
a

3


2 15
9

5 / 3
  

 
2

2

2

21
49  



2 + 2 = 58

Question ID : 163

Complex Number

3. Let z
1
 and z

2
 be two complex numbers such that 1 2z iz  and 

1

2

z
arg

z

 
 
 

 = . Then :

ekuk nks lfEeJ la[;kvksa z
1
 rFkk z

2
 ds fy, 1 2z iz  rFkk 1

2

z
arg

z

 
 
 

 = gSaA rks :

(1) arg 2z
4


 (2) arg 

2

3
z

4


  (3) arg 

1z
4


 (4) arg 1

3
z

4


 

Ans. Official Answer NTA (3)

Sol. 1 2 1 2z i z z i z   

                  2 1z i z

1

2

z
arg

z

 
  

 
   1 2arg z arg z  

   1 2arg z arg z   ___________(i)

   1 2arg z arg iz

     1 2arg z arg i arg z  

   1 2arg z arg z
2


  

   1 2arg z arg z
2


   ___________(ii)

From (i) – (ii)

 12arg z
2
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 1arg z
4




Question ID : 164

Determinant

4. The system of equations

–kx + 3y – 14z = 25

–15x + 4y – kz = 3

–4x + y + 3z = 4

is consistent for all k in the set :

lehdj.k fudk;

–kx + 3y – 14z = 25

–15x + 4y – kz = 3

–4x + y + 3z = 4

Ølaxr gS] leqPp; lHkh k ds fy, :

(1) R (2) R – {–11, 13} (3) R – {13} (4) R – {–11, 11}

Ans. Official Answer NTA (4)

Sol. –kx + 3y – 14z = 25

–15x + 4y – kz = 3
–4x + y + 3z = 4
After eleminating y
(k – 12)x + 23z = – 13
–x + (k + 12)z = 13
For no solution

1 1 1

2 2 2

a b c

a b c
 

k 12 23 13

1 k 12 13

 
 

 

k = 11, –11

If system of equation is consistant

k = R – {–11, 11}
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Question ID : 165

Limits

5.    
1 1

2 2 22 2

x
2

lim tan x 2sin x 3sin x 4 sin x 6sin x 2




  
      

  
 is equal to :

   
1 1

2 2 22 2

x
2

lim tan x 2sin x 3sin x 4 sin x 6sin x 2




  
      

  
 cjkcj gS :

(1) 
1

12
(2) 

1

18
 (3) 

1

12
 (4) 

1

6

Ans. Official Answer NTA (1)

Sol. x
2

lim


  2 2 2tan x 2sin 3sin x 4 sin x 6sin x 2    

   2 2

2

2 2
x

2

2sin x 3sin x 4 sin x 6sin xx 2
lim tan x

2sin x 3sin x 14 sin x 6sin x 2


     
 
      

   
 

2

x
2

tan x. sin x 1 sin x 2
lim

3 3


 



 2

x
2

1
lim . tan x sin x 1

6





put x h
2


 

 2

h 0

1
lim cot h cos h 1

6




 
2h 0

1 cos h1
lim

6 tan h



 
2h 0

1 cos h1 1 1 1
lim .

6 h 6 2 12


 

Question ID : 166

Area Under Curve

6. The area of the region enclosed between the parabolas y2 = 2x – 1 and y2 = 4x – 3 is :

ijoy;ksa y2 = 2x – 1 rFkk y2 = 4x – 3 ds chp f?kjs {ks= dk {ks=Qy gS :

(1) 
1

3
(2) 

1

6
(3) 

2

3
(4) 

3

4

Ans. Official Answer NTA (1)

Sol. P
1
 : y2 = 2x – 1
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P
2
 : y2 = 4x – 3

1

0

–1
P1

P2

A = 2.  
2 1

1

P P

0

x x dy

1 2 2

0

y 3 y 1
A 2 dy

4 2

    
    

   


1
A

3


Question ID : 167

Binomial Theorem

7. The coefficient of x101 in the expression (5 + x)500 + x(5 + x)499 + x2(5 + x)498 + ....... + x500, x > 0, is :

O;atd (5 + x)500 + x(5 + x)499 + x2(5 + x)498 + ....... + x500, x > 0 esa x101 dk xq.kkad gS :

(1) 501C
101

 (5)399 (2) 501C
101

 (5)400 (3) 501C
100

 (5)400 (4) 500C
101

 (5)399

Ans. Official Answer NTA (1)

Sol. (5 + x)500 + x (5 + x)499 + x2(5 + x)498 + ........ + x500

 

501

500

x
1

5 x
5 x

x
1

5 x

  
       

 
  

=   501 5011
5 x x

5
 

coff. at x101 = 
1

5
 501C

101
 . 5400

                   = 501C
101

 5399
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Question ID : 168

Sequence & progression

8. The sum 2 91 2 3 3 3 ........ 10 3        is equal to :

;ksxQy 2 91 2 3 3 3 ........ 10 3        cjkcj gS :

(1) 
122 3 10

4

 
(2) 

1019 3 1

4

 
(3) 105 3 2  (4) 

109 3 1

2

 

Ans. Official Answer NTA (2)

Sol. S     = 1 + 2.3 + 3.32 + ........... + 10.39

3S   =        1.3 + 2.32 + .......... + 9.39 + 10.310

–2S = 1 + 3 + 32 + ...........+ 39 – 10.310

–2S = 
 10

10
1. 3 1

10.3
3 1






S = 
1019.3 1

4



Question ID : 169

3D Geometry

9. Let P be the plane passing through the intersection of the planes  ˆ ˆ ˆr. i 3j k 5  


 and  ˆ ˆ ˆr. 2i j k 3  


and the point (2, 1, –2). Let the position vectors of the points X and Y be ˆ ˆ ˆi 2 j 4k   and ˆ ˆ ˆ5i j 2k 

respectively. Then the points :

(1) X and X + Y are on the same side of P

(2) Y and Y – X are on the opposite side of P

(3) X and Y are on the opposite side of P

(4) X + Y and X – Y are on the same side of P

ekuk leryksa  ˆ ˆ ˆr. i 3j k 5  


 rFkk  ˆ ˆ ˆr. 2i j k 3  


 ds izfrPNsnu rFkk fcUnq (2, 1, –2) ls gksdj tkus okyk

lery P gSA ekuk fcUnqvksa X rFkk Y ds fLFkfr lfn”k Øe”k% ˆ ˆ ˆi 2 j 4k   rFkk ˆ ˆ ˆ5i j 2k   gSaA rks fcUnq :

(1) X rFkk X + Y lery P ds ,d gh vksj gSa

(2) Y rFkk Y – X, lery P ds fHkUu vksj gSa

(3) X rFkk Y, lery P ds fHkUu vksj gSa

(4) X + Y rFkk X – Y, lery P ds ,d gh vksj gSa

Ans. Official Answer NTA (3)

Sol. P
1
 : x + 3y – z – 5 = 0
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P
2
 : 2x – y + z – 3 = 0

P : P
1
 + P

2
 = O

(x + 3y – z – 5) + (2x – y + z – 3) = 0

Passes through (2, 1, –2)

 = 1

P : 3x + 2y – 8 = O

X= (1, –2, 4)

Y = (5, –1, 2)

Putting value in plane P

X 3 – 4 – 8 < 0

Y 15 – 2 – 8 > 0

X and Y are on the opposite side of P.

Question ID : 1610

Circle

10. A circle touches both the y-axis and the line x + y = 0. Then the locus of its center is :

,d o`Ùk, y-v{k rFkk js[kk x + y = 0 nksuksa dh Li”kZ djrk gSA rks blds dsUnz dk fcanqiFk gS :

(1) y 2x (2) x 2y (3) y2 – x2 = 2xy (4) x2 – y2 = 2xy

Ans. Official Answer NTA (4)

Sol. Let center of circle be (h, k)

circle touches y-axis  r = |h|

cricle also touches x + y = 0

 
h k

2


 = |h|

 h2 – k2 = 2hk

 x2 – y2 = 2xy

Question ID : 1611

Tangent and normal

11. Water is being filled at the rate of 1 cm3/sec in a right circular conical vessel (vertex downwards) of

height 35 cm and diameter 14 cm. When the height of the water level is 10cm, the rate (in cm2/sec) at

which the wet conical surface area of the vessel increases is :

35 lseh Å¡pkbZ rFkk 14 lseh O;kl ds ,d yac o`Ùkh; “kaDokdkj crZu] ftldk “kh’kZ uhps dh vksj gS] esa 1 cm3/sec dh

nj ls ikuh Hkjk tk jgk gSA tc ikuh dh lrg dh Å¡pkbZ 10 lseh gS] rc crZu ds Hkhxs gq, “kaDokdkj i`’Bh; {ks=Qy
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dh o`f) nj (lseh2/lS- esa) gS :

(1) 5 (2) 
21

5
(3) 

26

5
(4) 

26

10

Ans. Official Answer NTA (3)

Sol.

R

H

h

R H 7 35

r h r h
  

             h = 5r

2 31 5
V r h r

3 3


  

2dV dr
5 r 1

dt dt
  

                2

dr 1

dt 5 r




2 2 2 2S r r r h r. r 25r       

2S 26 r 

ds dr
26 .2r

dt dt
 

2

ds 1
2 26 .r .

dt 5 r
 



ds 2 26

dt 5r
 (when h = 10cm, r = 2cm)

ds 26

dt 5
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Question ID : 1612

Definite Integration

12. If 
2

2
n 0

cos nx
b dx, n N

sin x



  , then :

(1) b
3
 – b

2
, b

4
 – b

3
, b

5
 – b

4
 are in an A.P. with common difference – 2

(2) 
3 2 4 3 5 4

1 1 1
, ,

b b b b b b    are in an A.P. with common difference 2

(3) b
3
 – b

2
, b

4
 – b

3
, b

5
 – b

4
 are in a G.P.

(4) 
3 2 4 3 5 4

1 1 1
, ,

b b b b b b    are in an A.P. with common difference – 2

;fn 
2

2
n 0

cos nx
b dx, n N

sin x



  , gS] rks :

(1) b
3
 – b

2
, b

4
 – b

3
, b

5
 – b

4
 ,d A.P. esa gSa] ftldk lkoZvarj – 2 gS

(2) 
3 2 4 3 5 4

1 1 1
, ,

b b b b b b  
 ,d A.P. esa gSa] ftldk lkoZvarj 2 gS

(3) b
3
 – b

2
, b

4
 – b

3
, b

5
 – b

4
 ,d G.P. esa gSa

(4) 
3 2 4 3 5 4

1 1 1
, ,

b b b b b b  
 ,d A.P. esa gSa] ftldk lkoZvarj – 2 gS

Ans. Official Answer NTA (4)

Sol. b
n
 – b

n–1
 = 

 2 22

0

cos nx cos n 1 x
dx

sin x



 


             = 
   2

0

sin 2n 1 x sin x
dx

sin x



 


             = 
  2

0

cos 2n 1 x

2n 1



 
 

 

b
n
 – b

n–1
 = 

1

2n 1





n n 1

1
2n 1

b b 

  


, A. P. with common difference “–2”.
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Question ID : 1613

Differential Equation

13. If y = y(x) is the solution of the differential equation 2 2dy
2x 2xy 3y 0

dx
    such that  

e
y e

3
 , then

y(1) is equal to :

;fn y = y(x), vody lehdj.k 2 2dy
2x 2xy 3y 0

dx
   ,  

e
y e

3
  dk gy gS] rks y(1) cjkcj gS :

(1) 
1

3
(2) 

2

3
(3) 

3

2
(4) 3

Ans. Official Answer NTA (2)

Sol.
2 2dy

2x 2xy 3y 0
dx

  

2 2

1 dy 1 1 3
.

y dx y x 2x


 

Put 
1

y
  = z

        2

1 dy dz
.

y dx dx


2

dz 1 3
.z

dx x 2x


 

I.F. = 
1

dx
xe

Solution z.x = 2

3
.x dx

2x




1 3
.x ln x C

y 2


  

x 3
ln x C

y 2
 

 
e 3

y e C
3 2

  

 
2 x

y .
3 ln x 1




 
2

y 1
3
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Question ID : 1614

Tangent and normal

14. If the angle made by the tangent at the point (x
0
, y

0
) on the curve x = 12 (t + sin t cos t),

y = 12(1 + sin t)2, 0 < t  < 
2


, with the positive x-axis is 

3


, then y

0
 is equal to :

;fn oØ x = 12 (t + sin t cos t), y = 12(1 + sin t)2, 0 < t  < 
2


 ds fcUnq (x

0
, y

0
) ij Li”kZ js[kk /kukRed x-v{k ls

3


 dk dks.k cukrh gS] rks y

0
 cjkcj gS :

(1)  6 3 2 2 (2)  3 7 4 3 (3) 27 (4) 48

Ans. Official Answer NTA (3)

Sol.

 
  

dy
12.2 1 sin t .cos tdy dt

dxd x 12 1 sin t. sin t cos t.cos t

dt

 
    

   
 
 

                   = 
 

2

2 1 sin t cos t
tan 3

2cos t 3

  
  

 

                   1 + sin t = 3  cos t

                       
3 1 1

cos t .sin t
2 2 2

 

                       cos t cos
6 3

  
  

 

                        t = 
6



                 

2

0y 12 1 sin 27
6

 
   

 

Question ID : 1615

Trigonometric Ratio and Identities

15. The value of 2sin(12°) – sin(72°) is :

2sin(12°) – sin(72°) dk eku gS :
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(1) 
 5 1 3

4


(2) 

1 5

8


(3) 

 3 1 5

2


(4) 

 3 1 5

4



Ans. Official Answer NTA (4)

Sol. sin12° – (sin 72° – sin 12°)

 sin12° – 2 . cos 42° . sin 30°

 cos78° – cos 42°

 2sin60° sin(–18°)

 5 1
3.

4

 
   

 
 3
1 5

4
 

Question ID : 1616

Probability

16. A biased die is marked with numbers 2, 4, 8, 16, 32, 32 on its faces and the probability of getting a face

with mark n is 1

n
. If the die is thrown thrice, then the probability, that the sum of the numbers obtained

is 48, is :

,d vfHkur ikls ds Qydksa ij la[;k,¡ 2, 4, 8, 16, 32, 32 vafdr gSa rFkk la[;k n ds izdV gksus dh izkf;drk 1

n
 gSA

bl ikls dks rhu ckj Qsadus ij izdV gksus okyh la[;kvksa dk ;ksx 48 gksus dh izkf;drk gS :

(1) 11

7

2
(2) 12

7

2
(3) 10

3

2
(4) 12

13

2

Ans. Official Answer NTA (4)

Sol. S = 48

16, 16, 16 or 32, 8, 8

P = 

3 2
1 2 1 3!

.
16 32 8 2!

    
    

    

P = 
12

13

2

Question ID : 1617

Mathematical Reasoning

17. The negation of the Boolean expression      ~ q p ~ p q    is logically equivalent to :

cwyh; O;atd      ~ q p ~ p q    dk fu’ks/ku fuEu esa ls fdlds rdZr% rqY; gS :

(1) p  q (2) q  p (3) ~(p  q) (4) ~(q  p)
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Ans. Official Answer NTA (3)

Sol.     ~ ~ q p ~ p q  

    ~ ~ ~ q p ~ p q  

    ~ q ~ p ~ p q  

 ~ ~ p q

 ~ p q

Question ID : 1618

Parabola

18. If the line y = 4 + kx, k > 0, is the tangent to the parabola y = x – x2 at the point P and V is the vertex of

the parabola, then the slope of the line through P and V is :

;fn ijoy; y = x – x2 ds fcUnq P ij Li”kZ js[kk dk lehdj.k y = 4 + kx, k > 0 gS rFkk ijoy; dk “kh’kZ V gS] rks P

rFkk V ls gksdj tkus okyh js[kk dh izo.krk gS :

(1) 
3

2
(2) 

26

9
(3) 

5

2
(4) 

23

6

Ans. Official Answer NTA (3)

Sol. L : y = 4 + kx

P : y = x – x2

4 + kx = x – x2

x2 + (k – 1)x + 4 = 0

           D = 0

(k – 1)2 – 16 = 0  k = –3, 5 (k > 0)

           k = 5

x2 + 4x + 4 = 0  x = 2

                              y = 2 – 4 = –2

P(2, –2)

P : 2 1 1
y x x

4 4
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      y = 

2
1 x 1

4 2

 
  
 

  
2

1 1
x y

2 4

   
      

   

1 1
V ,

2 4

 
  
 

PV

5
m

2


Question ID : 1619

ITF

19. The value of 1

15
cos 1

4
tan

sin
4



   
  

  
  

  
  

 is equal to :

1

15
cos 1

4
tan

sin
4



   
  

  
  

  
  

 dk eku cjkcj gS :

(1) 
4


 (2) 

8


 (3) 

5

12


 (4) 

4

9




Ans. Official Answer NTA (2)

Sol.
1

cos 4 1
4

tan

sin
4
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1
1 cos

4tan

sin
4



 
 

  
 
 

1tan tan
8 8

   
   

 

Question ID : 1620

Ellipse

20. The line y = x + 1 meets the ellipse 
2 2x y

1
4 2

   at two points P and Q. If r is the radius of the circle with

PQ as diameter then (3r)2 is equal to :

js[kk y = x + 1, nh?kZo`Ùk 
2 2x y

1
4 2

   dks nks fcUnqvksa P rFkk Q ij feyrh gSA ;fn o`Ùk, ftldk ,d O;kl PQ gS] dh

f=T;k r gS] rks (3r)2 cjkcj gS :

(1) 20 (2) 12 (3) 11 (4) 8

Ans. Official Answer NTA (1)

Sol. L : y = x + 1

E : 
2 2x y

1
4 2

 

x2 + 2y2 = 4
Quadratic in x
        x2 + 2(x + 1)2 = 4
       3x2 + 4x – 2 = 0
Quadratic in y
        (y – 1)2 + 2y2 = 4
       3y2 – 2y – 3 = 0
Eq. of circle
(3x2 + 4x – 2) + (3y2 – 2y – 3) = 0

2 2 4 2 5
x y x y 0

3 3 3
    

r = 
4 1 5

9 9 3
   = 

20

3

(3r)2 = 20
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SECTION – B

Question ID : 1621

Matrices

21. Let 
2 2

A
1 1

 
  

 
 and 

1 2
B

1 2

 
  

 
. Then the number of elements in the

set{ (n, m) : n, m  {1, 2, .....,10} and nAn + mBm = I} is __________.

ekuk 
2 2

A
1 1

 
  

 
 rFkk 

1 2
B

1 2

 
  

 
 gSaA rks leqPp; {(n, m) : n, m  {1, 2, .....,10} rFkk nAn + mBm = I} gS

esa vo;oksa dh la[;k gS _____________

Ans. Official Answer NTA (1)

Sol. Here A2 = A and B2 = B

 An = A and Bm = B

2 2 1 2 1 0
n m

1 1 1 2 0 1

      
      

      

2n m 1

2n 2m 0
n 1 & m 1

n m 0

n 2m 1

  
   
  

  
   

(n, m) = (1, 1)

Question ID : 1622

Continuity & Differentiability

22. Let f(x) = [2x2 + 1] and  
2x 3, x 0

g x
2x 3, x 0

 
 

 
, where [t] is the greatest integer  t. Then, in the open

interval (–1, 1), the number of points where fog is discontinuous is equal to __________.

ekuk f(x) = [2x2 + 1] rFkk  
2x 3, x 0

g x
2x 3, x 0

 
 

 
 gSa, tgk¡ [t] egÙke iw.kkZad  t gSA rks foo`r varjky (–1, 1) esa mu

fcanqvksa] tgk¡ fog vlarr gS] dh la[;k gS __________

Ans. Official Answer NTA (62)

Sol. f(x) = [2x2] + 1

    2f g x 2g x 1   
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2

2

2 2x 3 1 , x 1,0
f g x

2 2x 3 1 , x 0,1

    
 

 
   
 

(i) x  (–1, 0)
2x  (–2, 0)
2x – 3  (–5, –3)
(2x – 3)2  (9, 25)
2(2x – 3)2  (18, 50)

f(g(x)) is DC when

2(2x – 3)2  {19, 20, ..........,49}

Total = 31

(ii) x  [0, 1)
2x  [0, 2)
2x + 3  [3, 5)
(2x + 3)2  [9, 25)
2(2x – 3)2  [18, 50)

f(g(x)) is DC when

2(2x + 3)2  {19, 20, ..........,49}

Total = 31

Total point of discontinuity = 31 + 31 = 62

Question ID : 1623

Definite Integration

23. The value of b > 3 for which 12×
  

b

e2 2
3

1 49
dx log

40x 1 x 4

 
  

   
 , is equal to ________.

b > 3 dk og eku] ftlds fy, 12×
  

b

e2 2
3

1 49
dx log

40x 1 x 4

 
  

   
  gS, gS ___________

Ans. Official Answer NTA (6)

Sol.   
b

2 23

1 49
12. dx ln

40x 1 x 4
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b

2 23

1 1 1 1 49
12. . . dx ln

3 x 1 3 x 4 40

   
    

    


b

3

1 x 1 1 x 2 49
4. ln 4. ln ln

2 x 1 4 x 2 40

        
               

b
2

3

x 2 x 1 49
ln . ln

x 2 x 1 50

       
     

        

2
b 2 b 1 1 49

ln . ln .4 ln
b 2 b 1 5 40

        
       

        

2
b 2 b 1 49 4

ln . ln .
b 2 b 1 40 5

      
    

      

2 2
b 2 b 1 4 7

ln . ln .
b 2 b 1 8 5

          
      

          

b = 6

Question ID : 1624

Binomial Theorem

24. If the sum of the co-efficients of all the positive even power of x in the binomial expansion of 
10

3
2x

x
 
 

 

is 10 95 3 , then  is equal to __________.

;fn 
10

3
2x

x
 
 

 
 ds f}in izlkj esa x dh lHkh /kukRed le ?kkrksa ds xq.kkadksa dk ;ksxQy 10 95 3  gS] rks  cjkcj

gS _____________

Ans. Official Answer NTA (83)

Sol. T
r+1

 = 10C
r
 (2x3)10–r 

r
3

x

 
 
 

T
r+1

 = 10C
r
 210–r . 3r x30 – 4r
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for positive even powers

r  8, 9, 10

Sum of coeff. = (2 + 3)10 = 510

Sum of coeff. of positive even powers

= Total – (sum for r = 8, 9, 10)

= 510 – (10C
8
 22 . 38 + 10C

9
 2.39 + 10C

10
 310)

= 510 – 83.39

So,  = 83

Question ID : 1625

Statistics

25. If the mean deviation about the mean of the number 1, 2, 3, ........, n where n is odd, is 
 5 n 1

n


, then n

is equal to ___________.

;fn la[;kvksa 1, 2, 3, ........n, tgk¡ n fo’ke gS] dk ek/; ds lkis{k ek/; fopyu 
 5 n 1

n


 gS, rks n cjkcj gS ______________

Ans. Official Answer NTA (21)

Sol.
1 2 3 ....... n n 1

x
n 2

    
 

i

n 1
x x 1 x 2 x ....... x ..... n x

2


          

n 1
2. 1 x 2 x ...... x

2

  
       

 

n 1
2 x 1 x 2 ...... x

2

   
        

  

n 1 n 1
.

n 1 2 2
2 .x

2 2

    
      

 
  

       n 1 . n 1 n 1 . n 1

2 4

   
 

2

i

n 1
x x

4
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2
ix x n 1 5n 5

n 4n n

  
 



 n2 – 20n – 21 = 0

(n + 1) (n – 21) = 0

n = 21

Question ID : 1626

Vectors

26. Let ˆ ˆ ˆb i j k, R    


. If a


 is a vector such that ˆ ˆ ˆa b 13i j 4k   


 and a . b 21 0 


, then

       ˆ ˆ ˆ ˆb a . k j b a . i k    
  

 is equal to ____________.

ekuk ˆ ˆ ˆb i j k, R    


 gSA ;fn ,d lfn”k a


 ds fy, ˆ ˆ ˆa b 13i j 4k   


 rFkk a . b 21 0 


 gSa, rks,

       ˆ ˆ ˆ ˆb a . k j b a . i k    
  

 cjkcj gS _____________

Ans. Official Answer NTA (14)

Sol. Let a xi yj zk  


b i j k   


a .b x y z 21     


i j k

a b x y z

1 1

 





= (y – z) i –(x – z)j+ (x – y)k = 13i – j – 4k

y z 13

x z 1

x y 4

   


    
   

     

3

x 2

y 2

z 7

 

 



 

a 2i 2 j 7k   


b i j 3k  


b a 3i j 10k   
 

b a i 3j 4k    
 

           b.a . k j b a . i k 10 1 1 4        
  

= 14

Question ID : 1627
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P & C

27. The total number of three-digit numbers, with one digit repeated two times, is __________.

rhu vadksa dh la[;kvksa] ftuesa ,d vad Bhd nks ckj gks] dh dqy la[;k gS __________

Ans. Official Answer NTA (243)

Sol. without zero + with zero (100 or 110)

=  9 2 9
2 1 1

3!
C . C . C . 1 2

2!
 

= 243

Question ID : 1628

Maxima & Minima

28. Let f(x) = |(x – 1) (x2 – 2x – 3)| + x – 3, x  R. If m and M are respectively the number of points of local

minimum and local maximum of f in the interval (0, 4), then m + M is equal to __________.

ekuk f(x) = |(x – 1) (x2 – 2x – 3)| + x – 3, x  R gSA ;fn varjky (0, 4) esa f ds LFkkuh; fuEure rFkk LFkkuh; mPpre

fcUnqvksa dh la[;k Øe”k% m + M gSa] rks m + M cjkcj gS ____________

Ans. Official Answer NTA (3)

Sol. f(x) = |(x – 1) (x – 3) (x + 1)| + (x – 3)

 
 
 
 

3 2

3 2

3 2

x 3x , x 0,1

f x x 3x 2x 6 , x 1,3

x 3x , x 3, 4

  


     
  

 
 
 
 

2

2

2

3x 6x , x 0,1

f ' x 3x 6x 2 , x 1,3

3x 6x , x 3, 4

  


    
  

                     0 1 3 4
f '(x) – + – +

5
1

3


local minima at x = 1, 3

local maxima at 
5

x 1
3

 

m = 2, M = 1

m + M = 3

Question ID : 1629

Hyperbola
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29. Let the eccentricity of the hyperbola 
2 2

2 2

x y
1

a b
   be 

5

4
. If the equation of the normal at the point

8 12
,

55

 
 
 

 on the hyperbola is 8 5x y   , then  –  is equal to __________.

ekuk vfrijoy; 
2 2

2 2

x y
1

a b
   dh mRdsUnzrk 

5

4
 gSA ;fn vfrijoy; ds fcUnq 

8 12
,

55

 
 
 

 ij vfHkyEc dk lehdj.k

8 5x y    gS, rks  – cjkcj gS ____________

Ans. Official Answer NTA (85)

Sol. H : `
2 2

2

x y
1

a b
 

e2 = 
2 2

2 2

b 25 b 9
1

a 16 a 16
   

eq. of normal at (x
1
, y

1
)

2 2
2 2

1 1

a x b y
a b

x y
  

2

22

2
1 1

b
x ba y 1
x y a

  

1 1

x 9y 25

x 16y 16
 

x 9y 25

8 12 1616.
55

 

8 5x 15y 100 

15, 100   

85  

Question ID : 1630

3D Geometry
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30. Let l
1
 be the line in xy-plane with x and y intercepts 

1

8
 and 

1

4 2
 respectively and l

2
 be the line in

zx-plane with x and z intercepts 
1

8
   and 

1

6 3
  respectively. If d is the shortest distance between the

line l
1
 and l

2
, then d–2 is equal to __________.

ekuk js[kk l
1
 xy-lery esa gS rFkk blds x rFkk y var%[kaM 

1

8
 vkSj 

1

4 2
 gS rFkk js[kk l

2
 zx-lery esa gS rFkk blds x rFkk

z var%[kaM Øe”k% 
1

8
   vkSj 

1

6 3
  gSaA ;fn js[kkvksa l

1
 rFkk l

2
 ds chp U;wure nwjh d gS] rks d–2 cjkcj gS ____________

Ans. Official Answer NTA (51)

Sol. l
1
 : 

x y
1

1 1

8 4 2

   and z = 0

l
1 
: 

1
x

y 0 z 08
2 02


 

 


, 
1

A ,0,0 , p 2i 2 j
8

 
   
 



l
2
 : 

x z
1

1 1

8 6 3

 




 and y 0

l
2
 : 

1
x

y 0 z 08
0 43 3


 

  , B = 
1

,0,0
8

 
 
 

, q 3 3i 4k 


d = Projection of AB


 on p q
 

1
AB i

4






i j k

p q 2 2 0

3 3 0 4

  
 

 p q 2 4i 2 2j 3 3    
 

 AB. p q
d

p q






  

 

1
d

51


2d 51 
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