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Topic :-  3D 

Subtopic:- Length & food of 1st image of pt w.r.t. plane (M176) 

Level :- Medium 

1. Let , .a b R  If the mirror image of the point ( ,6,9)P a  with respect to the line 

3 2 1

7 5 9

  
 



x y z
 is (20, b, 9), a  then | b |a  is equal to : 

 (1) 86
 
  (2) 88    (3) 84   (4) 90 

 ekuk , .a b R  ;fn fcUnq ( ,6,9)P a dk js[kk] 
3 2 1

7 5 9

  
 



x y z
 esa niZ.k izfrfcEc (20, b, 9), a  gS rks 

| b |a  cjkcj gS% 

 (1) 86
 
  (2) 88    (3) 84   (4) 90 

Ans. (2) 

Sol. P(a, 6, 9), Q (20, b, –a–9) 

 mid point of 
a 20 b 6 a

PQ , ,
2 2 2

  
  
 

 

 lie on line 

 

a 20 b 6 a
3 2 1

2 2 2

7 5 9

 
   

 


 

 
a 20 6 b 6 4 a 2

14 10 18

     
 


 

 
a 14 a 2

14 18

 
  

 18a 252 14a 28    

 4a 224   

 a 56   

 
b 2 a 2

10 18

 
  

 
b 2 54

10 18

 
  

 
b 2

3 b 32
10


      

 a b 56 32 88      



 

 

Topic :-  I.I. 

Subtopic:- integration between substitution (M221) 

Level :- Medium 

2. Let f be a twice differentiable function defined on R such that (0) 1, 0) 2'( f f  and '( ) 0f x  

for all xR. If 
( ) '( )

0,
'( ) "( )


f x f x

f x f x
 for all xR then the value of f (1) lies in the interval: 

 (1) (9, 12)   (2) (6, 9)  (3) (3, 6)   (4) (0, 3) 

 ekuk R ij ,d Qyu f nks ckj vodyuh; gS] ftlds fy, (0) 1, 0) 2'( f f  rFkk '( ) 0f x  lHkh xR ds fy, gSA 

;fn 

( ) '( )
0,

'( ) "( )


f x f x

f x f x
 xR gS rks f (1) dk eku ftl vUrjky esa gS] og gS: 

 (1) (9, 12)   (2) (6, 9)  (3) (3, 6)   (4) (0, 3) 

Ans. (2) 

Sol. Given f(x) f ”(X) – (f’(x))2 = 0 

 Let h (x) = 
 
 

f x

f' x
 

  h’(x) = 0   h(x) = k 

 
 
 

f x

f' x
 = k   f (x) = k f’(x)   

  f(0) = k f’(0)  1 = k(2)  k = 
1

2
 

 Now f(x) = 
1

2
 f’(x)

 
 

2  
f' x

dx dx
f x

 

  2x = ln|f(x)| + C 

 As f(0) = 1  C = 0 

  2x = ln|f(X)|  f(x) = ± e2x 

 As f(0) = 1  f(x) = e2x  f(1) = e2 

 

Topic :-  I.T.F 

Subtopic:- Domain Range (M127) 

Level :- Medium 

3. A possible value of 
11 63

tan sin
4 8


 
  
 

 is: 

 (1)
1

2 2
  (2) 

1

7
  (3) 7 1   (4) 2 2 1  
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11 63

tan sin
4 8


 
  
 

 dk ,d lEHkkfor eku gS% 

 (1)
1

2 2
  (2) 

1

7
  (3) 7 1   (4) 2 2 1  

Ans. (2) 

Sol. 
11 63

tan sin
4 8


 
  
 

 

 
1 63

Let sin
8


 

   
 

  
63

sin
8

   

 

 

63   




          

8          

1          
 

 

1
cos

8
   

 
2 1

2cos 1
2 8


   

 
2 9

cos
2 16


  

 
3

cos
2 4


  

 

2

2

1 tan
34

4
1 tan

4









 

 

1
tan

4 7


  

  

  



 

 

Topic :-  Probability 

Subtopic:- sample space detinition (M225) 

Level :- Medium 

4. The probability that two randomly selected subsets of the set {1,2,3,4,5} have exactly two 

elements in their intersection, is:  

 (1) 
7

65

2
  (2) 

9

135

2
   (3) 

8

65

2
  (4)

7

35

2
  

 leqPp; {1,2,3,4,5} ls nks ;kn`fPNd pqus x, mileqPp;ksa ds loZfu"B esa Bhd nks vo;o gksus dh izkf;drk gS%  

 (1) 
7

65

2
  (2) 

9

135

2
   (3) 

8

65

2
  (4)

7

35

2
   

Ans. (2) 

Sol. Required probability 

 = 
5

5

2
33

4

C
 

 = 
10 9

10 27 135

2 2


  

 

Topic :-  3D 

Subtopic:- Mixed (M178) 

Level :- Easy 

5. The vector equation of the plane passing through the intersection of the planes ˆˆ ˆr ( ) 1   i j k  

and ˆ ˆr ( 2 ) 2,   i j  and the point (1,0,2) is : 

 (1)   7ˆ ˆ ˆr. i 7 j 3k
3

       (2)  ˆ ˆ ˆr. i 7 j 3k 7     

 (3)  ˆ ˆ ˆr. 3i 7 j 3k 7      (4)   7ˆ ˆ ˆr. i 7 j 3k
3

     

 leryksa 
ˆˆ ˆr ( ) 1   i j k  rFkk ˆ ˆr ( 2 ) 2   i j  ds izfrPNsnu ls rFkk fcUnq (1,0,2) ls gksdj tkus okys lery dk 

lfn'k lehdj.k gS: 

 (1)   7ˆ ˆ ˆr. i 7 j 3k
3

       (2)  ˆ ˆ ˆr. i 7 j 3k 7     

 (3)  ˆ ˆ ˆr. 3i 7 j 3k 7      (4)   7ˆ ˆ ˆr. i 7 j 3k
3

     

Ans. (2) 

Sol. Plane passing through intersection of plane is 
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              ˆˆ ˆr j k 1 r î 2i j 2 0ˆ λ  

Passes through ˆî 2k , we get 

         
2

3 1 2 0
3

λ 1 λ  

 Hence, equation of plane is      ˆˆ ˆ3 r j kˆ ˆi i1 2 r 2j 2 0          

      ˆˆr 7j 3ˆ 7i k     

 

Topic :-  Tangent & normal 

Subtopic:- T & n when slaeris known (M283) 

Level :- Easy 

6. If P is a point on the parabola 
2 4 y x  which is closest to the straight line 4 1, y x  then the 

co-ordinates of P are : 

 (1) (–2, 8)  (2) (1, 5)   (3) (3, 13)   (4) (2, 8)  

 ;fn P ijoy; 
2 4 y x  ij ,d ,slk fcUnq gS tks ljyjs[kk 4 1, y x  ds fudVre gS rks P ds funsZ'kkad gS  

 (1) (–2, 8)  (2) (1, 5)   (3) (3, 13)   (4) (2, 8)  

Ans. (4) 

Sol. | 4p
dy

dx
  

  2x1 = 4 

   

 

   x1 = 2 

  Point will be (2, 8) 

 

  

y=x2+4 

P(x1,y1) 



 

 

Topic :-  S & P (Progerssion) 

Subtopic:- Mixed (M22) 

Level :- Medium 

7. Let a , b, c be in arithmetic progression. Let the centroid of the triangle with vertices 

( , ),(2, )a c b  and ( , )a b  be 
10 7

, .
3 3

 
 
 

 If ,   are the roots of the equation 
2 1 0,  ax bx  then 

the value of 
2 2     is: 

 (1) 
71

256
  (2) 

69

256
    (3)

69

256
  (4)

71

256
  

 ekuk a , b, c ,d lekUrj Js.kh esa gSA ekuk f=Hkqt ftlds 'kh"kZ fcUnq ( , ),(2, )a c b  rFkk ( , )a b  gS] dk dsUnzd 
10 7

, .
3 3

 
 
 

 

gSA ;fn lehdj.k 
2 1 0,  ax bx  ds ewy  rFkk  gS] rks 

2 2     dk eku gS   

 (1) 
71

256
  (2) 

69

256
    (3)

69

256
  (4)

71

256
  

 

Ans. (4) 

Sol. 2b = a + c 

 
2 2 10 2 7

and
3 3 3 3

 
 

a b c
 

a = 4, 
2 7

},solving
2 4

 

 

b c

b c  

11

4
b  

3
c

2
  

 Quadratic Equation is 4x2+ 
11

4
 x +1 = 0 

 The value of (+ )2– 3= 
121 3 71

256 4 256
    

 

 

Topic :-  D. I. 

Subtopic:- Stenderd integral (M120) 

Level :- Medium 

8. The value of the integral, 
3

2

1
2 2 d ,    x x x  where [x] denotes the greatest integer less than or 

equal to x , is: 

 (1) –4   (2) –5   (3) 2 3 1     (4) 2 3 1    



 

 

24th Feb. 2021 | Shift 2 

 lekdyu 
3

2

1
2 2 d    x x x  dk eku] tcfd [x], egÙke iw.kk±d  x  gS] gSa : 

 (1) –4   (2) –5   (3) 2 3 1     (4) 2 3 1     

  

Ans. (3) 

Sol. I  
3 3

2

1 1

–3 –1  
   dx x dx   

 Put x –1 = t ; dx = dt 

 I = (–6) + 

2

2

0

 
  t dt  

 I = –6 + 

1 2 3 2

0 1 2 3

0 1 2 3     dt dt dt dt

 

 I = –6 +  2 –1 2 3 –2 2 6 –3 3   

 I –1– 2 – 3  

 

Topic :-  Monotonocity 

Subtopic:- Finding intervals of monotonocity (M293) 

Level :- Medium 

9. Let : R Rf  be defined as 

 
3 2

3 2

55 ,  if 5

( ) 2 3 120 ,  if 5 4

2 3 36 336,  if 4

  


     
    

x x

f x x x x x

x x x x

 

 Let { : A x R f  is increasing}. Then A is equal to : 

 (1)    5, 4 4,        (2)  5,    

 (3)    , 5 4,         (4)    , 5 4,      

 ekuk : R Rf   

 
3 2

3 2

55 ,   5

( ) 2 3 120 ,   5 4

2 3 36 336,   4

  


     
    

x x

f x x x x x

x x x x

; fn

; fn

; fn

 

 }kjk ifjHkkf"kr gSA ekuk { : A x R f  o/kZeku gS} rks A cjkcj gS: 

 (1)    5, 4 4,        (2)  5,    



 

 

 (3)    , 5 4,         (4)    , 5 4,       

 Ans. (1) 

Sol. f(x) =  

 

2

2

–55 ; x –5

6 x – x – 20 ; –5 x 4

6 x – x – 6 ; x 4







 




   

 f(x) =    

   

–55 ; x –5

6 x –5 x 4 ; –5 x 4

6 x – 3 x 2 ; x 4

 


  


 

  

 Hence, f(x) is monotonically increasing in interval (–5, –4)(4, ∞) 

 

Topic :-  T & N 

Subtopic:- T & n when slope is known (M283) 

Level :- Easy 

10. If the curve 
2 , ,   y ax bx c x R  passes through the point (1,2) and the tangent line to this 

curve at origin is y x , then the possible values of a,b,c are : 

 (1) a =1, b=1, c=0   (2) a= –1, b=1, c =1 

 (3) a =1, b=0, c =1   (4) 
1 1

,b 1
2

a ,c
2

    

 ;fn oØ 
2 ,   y ax bx c x R  fcUnq (1,2) ls gksdj tkrk gS rFkk ewyfcUnq ij bldh Li'kZ js[kk y x  gS] rks, 

a,b,c ds laHkkfor eku gS%  

 (1) a =1, b=1, c=0   (2) a= –1, b=1, c =1 

 (3) a =1, b=0, c =1   (4) 
1 1

,b 1
2

a ,c
2

    

Ans. (1) 

Sol.  2 = a + b + c ……(i) 

 
dy

dx
 = 2ax + b 

 0,0

dy

dx
 = 1 

  b = 1  a + c = 1    

 (0,0) lie on curve 

  c=0, a=1 
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Topic :-  Set & Relation 

Subtopic:- Mathematical Resoning  

Level :- Easy 

11. The negation of the statement 

 ~ ( ) is : p p q  

 (1) ~p q   (2) p ~q    (3) ~p q   (4) p ~q    

 dFku ~ ( ) p p q  dk fu"ks/ku gS% 

 (1) ~p q   (2) p ~q    (3) ~p q   (4) p ~q    

Ans. (4) 

Sol. 
 

 

p q ~ p p q (~ p) (p q) ~ q p ~ q

T T F T F F T

T F F T F T T

F T T T T F F

F F T F F T T

   

 

 


 
~ ( ) p ~q   p p q

 

 

Topic :-  Determinant 

Subtopic:- Crammer's Rule (M190) 

Level :- Medium 

12. For the system of linear equations: 

 2 1, 2, 4 6,        Rx y x y kz ky z k  

 consider the following statements:  

 (A) The system has unique solution if 2, 2  k k . 

 (B) The system has unique solution if 2 k . 

 (C) The system has unique solution if 2k . 

 (D) The system has no-solution if 2k . 

 (E) The system has infinite number of solutions if 2 k .  

 Which of the following statements are correct? 

 (1) (B) and (E) only    (2)(C) and (D) only  

 (3) (A) and (D) only    (4) (A) and (E) only 

 jSf[kd lehdj.k fudk; 



 

 

 2 1, 2, 4 6,        Rx y x y kz ky z k  

 ds fy,] uhps fn, dFkuksa ij fopkj dhft,% 

 (A) fudk; dk dsoy ,d gy gS] ;fn 2, 2  k k gSA 

 (B) fudk; dk dsoy ,d gy gS] ;fn 2 k gSA 

 (C) fudk; dk dsoy ,d gy gS] ;fn 2k gSA  

 (D) fudk; dk dksbZ gy ugha gS] ;fn 2k gSA 

 (E) fudk; ds vuUr gy gSa] ;fn 2 k gSA 

 rks fuEu dFkuksa esa dkSu ls lR; gSA 

 (1) dsoy (B) rFkk (E)    (2) dsoy (C) rFkk (D) 

 (3) dsoy (A) rFkk (D)     (4) dsoy (A) rFkk (E)  

Ans. (3)  

Sol. x 2y 0.z 1    

 x y kz 2     

 0.x ky 4z 6    

 

1 2 0

1 1 k

0 k 4



    = 4 – k2 

 For unique solution 24 k 0   

    k 2   

 For k=2 

 x 2y 0.z 1    

 x y 2z 2     

 0.x 2y 4z 6    

    

1 2 0

x 2 1 2 8 2 20

6 2 4



         

 x 48 0     

 For k=2 x 0   

 For  K=2; The system has no solution 
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Topic :-  Conic (parabola, ellipse, hyperbola) 

Subtopic:- Mixed (M280) 

Level :- Easy 

13. For which of the following curves, the line 3 2 3 x y  is the tangent at the point 
3 3 1

, ?
2 2

 
  
 

 

(1) x2 + 9y2 = 9    (2) 2x2 – 18y2 = 9 

(3) 
2 1

y x
6 3

     (4) x2 + y2 = 7 

fcUnq 
3 3 1

,
2 2

 
  
 

 ij] js[kk 3 2 3 x y , fuEu esa ls fdl oØ dks Li'kZ djrh gS\  

(1) x2 + 9y2 = 9    (2) 2x2 – 18y2 = 9 

(3) 
2 1

y x
6 3

     (4) x2 + y2 = 7 

Ans. (1) 

Sol. Tangent to x2 + 9y2 = 9 at point 
3 3 1

,
2 2

 
 
 
 

 is x 
3 3 1

9
2 2

 
  

 
y  = 9 

 3 3x 9y 18 x 3y 2 3      

  option (1) is true. 

 

Topic :-  Set & Reation 

Subtopic:- Mathematical Reasoning  

Level :- Medium 

14. The angle of elevation of a jet plane from a point A  on the ground is 60°. After a flight of 20 

seconds at the speed of 432 km/ hour, the angle of elevation changes to 30°. If the jet plane is 

flying at a constant height, then its height is: 

 (1) 1200 3m   (2)1800 3m   (3)  3600 3m   (4) 2400 3m   

 /kjrh ij ,d fcUnq A  ls ,d tSV dk mUu;u dks.k 60° gSA 432 km/hour dh xfr ls 20 lSdsaM dh mM+ku ds ckn 

mUu;u dks.k 30° gks tkrk gSA ;fn tsV ,d fLFkj Å¡pkbZ ij mM+ jgk gS] rks mldh Å¡pkbZ gS% 

 (1) 1200 3m   (2)1800 3m   (3)  3600 3m   (4) 2400 3m    



 

 

Ans. (1) 

Sol.  

 

 

D 

A 

60° 30° 

B  

h 

C P 

h 

 

v = 432 × 
1000

60 60
m/sec = 120 m/sec 

Distance AB = v × 20 = 2400 meter 

In PAC 

tan 60° = 
h

PC
 PC = 

3

h
 

In PBD 

tan 30° = 
h

PD
PD = 3h  

PD = PC + CD 

3
3


h

h  + 2400 
2

3

h
= 2400 

 h = 1200 3  meter 

 

 

Topic :-  Set & Relation  

Subtopic:- Mathematical Reasoning  

Level :- Medium 

15. For the statements p  and q , consider the following compound statements: 

 (a) (~ ( )) ~  q p q p  

 (b)   p q ~ p q    

 Then which of the following statements is correct? 

 (1) (a) is a tautology but not (b)  (2) (a) and (b) both are not tautologies. 

 (3) (a) and (b) both are tautologies. (4) (b) is a tautology but not (a). 
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 dFkuksa p  rFkk q  ds fy,] fuEu feJ dFkuksa ij fopkj dhft,% 

 (a) (~ ( )) ~  q p q p  

 (b)   p q ~ p q    

 rks fuEu dFkuksa esa ls dkSu&lk dFku lR; gS ? 

 (1) (a) ,d iqu:fDr gS] ijUrq (b) ugha gS  (2) (a) rFkk (b) nksuksa iqu:fDr;k¡ ugha gS 

 (3) (a) rFkk (b) nksuksa iqu:fDr;k¡ gS  (4) (b) ,d iqu:fDr gS] ijUrq (a) ugha gS 

Ans. (3) 

Sol. (a)  

   p q ~ q p q ~ q p q ~ p (~ q) p q ~ p

T T F T F F T

T F T F F F T

F T F T F T T

F F T T T T T

     

 

 

 (a) is tautologies 

 (b)   

    p q p q ~ p p q ~ p p q ~ p q

T T T F F T

T F T F F T

F T T T T T

F F F T F T

     

 

  (b) istautologies 

 a & b are both tautologies. 

  

 

Topic :-  Matrix 

Subtopic:- Mixed (M185) 

Level :- Medium 

16. Let A and B be 3 3  real matrices such that A is symmetric matrix and B is skew-symmetric 

matrix. Then the system of linear equations  2 2 2 2A  B B  A X O,   where X  is a 3 1  column 

matrix of unknown variables and O  is a 3 1  null matrix, has : 

 (1) a unique solution    (2) exactly two solutions 

 (3) infinitely many solutions   (4) no solution 

 ekuk A rFkk B nks 3 3 okLrfod vkO;wg gS tcfd A lefer vkO;wg gS rFkk B fo"ke lefer vkO;wg gSA rks jSf[kd lehdj.k 

fudk;]  2 2 2 2A  B B  A X O   tcfd X  ,d 3 1  vKkr pjksa dk LrEHk vkO;wg gS rFkk O  ,d 3 1  'kwU; vkO;wg gS%  



 

 

 (1) dk dsoy ,d gy gS    (2) ds Bhd nks gy gSa 

 (3) ds vuUr gy gS    (4) dk dksbZ Hkh gy ugha gS 

Ans. (3) 

Sol. AT=A,BT= –B 

 Let  A2B2 – B2A2 = P 

PT = (A2B2 – B2A2)T = (A2B2)T – (B2A2)T 

= (B2)T (A2)T– (A2)T (B2)T 

= B2A2 – A2B2 

P is skew-symmetric matrix 

0 a b x 0

a 0 c y 0

b c 0 z 0

     
     
 
     
           



 ay + bz = 0  …(1) 

–ax + cz = 0  …(2) 

–bx – cy =0  ...(3) 

From equation 1,2,3 

 = 0 & 1 = 2= 3=0 

 equation have infinite number of solution 

 

Topic :-  Binomial Theorem 

Subtopic:- Problem based on binomial coeff. (M27) 

Level :- Medium 

17. If 2n  is a positive integer, then the sum of the series 

 n 1 2 3 4 n

2 2 2 2 2C 2 C C C . C       is :  

(1)
   

2
n n 1 n 2

12

 
     (2) 

  n n 1 2n 1

6

 
   

(3) 
  n n 1 2n 1

6

 
     (4) 

  n 2n 1 3n 1

6

 
  

;fn 2n  ,d /kukRed iw.kk±d gS] rks Js.kh   

 n 1 2 3 4 n

2 2 2 2 2C 2 C C C . C       dk ;ksx gS%   

(1)
   

2
n n 1 n 2

12

 
     (2) 

  n n 1 2n 1

6
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(3) 
  n n 1 2n 1

6

 
     (4) 

  n 2n 1 3n 1

6

 
  

Ans. (3) 

Sol. 2C2 = 3C3 

 S = 3C3 + 3C2 + ……. + nC2 =n+1C3 

 nCr + nCr–1 = n+1Cr

 n+1C2 + n+1C3 + n+1C3 = n+2C3 + n+1C3 

 = 
 
 

 
 

n 1 ! n 1 !

3! n–1 ! 3! n– 2 !

 
  

 = 
               

 
n 2 n 1 n n 1 n n–1 n n 1 (2n 1)

6 6 6
  

 

Topic :-  Differential Equaiton  

Subtopic:- Linear first order (137) 

Level :- Medium 

18.  If a curve ( )y f x  passes through the point (1,2) and satisfies 
4d

b ,
 d

 
y

x y x
x

 then for what 

value of 
2

1

62
b, ( )d

5
 f x x  ? 

(1) 5    (2) 
62

5
  (3) 

31

5
    (4) 10 

 ;fn ,d oØ ( )y f x fcUnq (1,2) ls gksdj tkrk gS rFkk 
4d

b
 d

 
y

x y x
x

 dks larq"V djrk gS] rks b ds fdl eku ds 

fy, 

2

1

62
( )d

5
 f x x  gS ? 

(1) 5    (2) 
62

5
  (3) 

31

5
    (4) 10 

Ans. (4) 

Sol. 
dy y

dx x
  = bx3 , I.F. = 

dx

xe


 = x 

  yx = 
5

4 bx
bx dx

5
 + C 

 Passes through (1,2), we get  



 

 

 2 = 
b

C
5
  …..(i) 

 Also, 

2 4

1

62

5 5

 
  

 
 

bx c

dx
x

 

 
62

32 Cln2 –
25 25 5

  
b b

  C = 0 & b = 10 

 

Topic :-  Area Under Curve 

Subtopic:- Areabet two Curve (M143) 

Level :- Medium 

19. The area of the region :  2 2( , ) :5 2 9   R x y x y x  is: 

(1)9 3  square units  (2) 12 3  square units (3)11 3  square units (4) 6 3  square units 

 {ks=  2 2( , ) :5 2 9   R x y x y x  dk {ks=Qy gS% 

(1)9 3  oxZ bdkbZ  (2) 12 3  oxZ bdkbZ  (3)11 3  oxZ bdkbZ (4) 6 3  oxZ bdkbZ 

Ans. (2) 

Sol.  

 

  

–3  –3  
x  

y  

0 

9 

  y = 5x2  

y = 2x2 + 9  

 

 Required area  

 =  
3

2 2

0

2 2x 9 –5x dx  

 =  
3

2

0

2 9 –3x dx  

 = 3 3
02|9 – | 12 3x x   
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Topic :-  Definite Integration  

Subtopic:- Properties (1-4) (M109) 

Level :- Medium 

20.  Let ( )f x  be a differentiable function defined on [0,2] such that ( ) (2 )  f x f x  for all 

(0,2), (0) 1 x f  and 
2(2) e .f  Then the value of 

2

0
( )d f x x  is: 

 (1) 1 + e2    (2) 1 – e2  (3) 2(1– e2)    (4) 2(1+e2) 

 ekuk [0,2] esa ( )f x ,d vodyuh; Qyu gS ftlds fy, ( ) (2 )  f x f x ,  (0,2), (0) 1 x f  rFkk 

2(2) ef gS rks 

2

0
( )d f x x  dk eku gS: 

 (1) 1 + e2    (2) 1 – e2  (3) 2(1– e2)    (4) 2(1+e2) 

Ans. (1) 

Sol. f '(x) = f ’ (2–x) 

 On integrating both side f(x) = –f(2–x) +c 

 put x = 0 

 f(0) + f(2) = c   c = 1 + e2 

   f(x) + f(2–x) = 1+e2 ……(i) 

 I =         
2 1

2

0 0

f x dx f x f 2– x dx 1 e      

 

  



 

 

Section B 
Topic :-  Quadratic Equation  

Subtopic:- Prob. Based on determinant (M9) 

Level :- Medium 

1.  The number of the real roots of the equation 
2 27

( 1) | 5 |
4

   x x  is_______. 

 lehdj.k 
2 27

( 1) | 5 |
4

   x x   okLrfod ewyksa dh la[;k gS_______. 

Ans. 2  

Sol. x 5  
 

 
   

2 27
x 1 x 5

4
     

  
2 27

x 3x 4
4

    

  
2 43

x 3x 0
4

    

  24x 12x 43 0    

 
12 144 688

x
8

  
  

 
12 832 12 28.8

x
8 8

   
   

 = 
3 7.2

2

 
 

 = 
3 7.2 3 7.2

,
2 2

   
 (Therefore no solution) 

 For x 5   

    
2 27

x 1 x 5
4

     

 
2 27

x x 6 0
4

     

 24x 4x 3 0    

 
4 16 48

x
8
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4 8 12 4

x x ,
8 8 8

 
     

  2 Real Root’s 

 

Topic :-  P & C 

Subtopic:- Mixed (M224) 

Level :- Tough 

2. The students 1 2 10, , ,S S S  are to be divided into 3 groups A, B and C  such that each group has 

at least one student and the group C  has at most 3 students. Then the total number of 

possibilities of forming such groups is_______. 

 Nk=ksa 1 2 10, , ,S S S  dks rhu lewgksa A, B rFkk C  esa bl izdkj foHkkftr djuk gS fd izR;sd lewg esa de ls de ,d Nk= 

gks rFkk lewg C esa vf/kd ls vf/kd 3 Nk= gksaA rks bl izdkj lewg cukus dh dqy laHkkouk;sa gSa _______. 

Ans. 31650 

Sol.  

  

 = 10C1 [29 –2] + 10C2[28–2] + 10C3 [27–2] 

 = 27[10C1×4 + 10C2×2 +10C3] – 20 – 90 –240 

 = 128 [40 + 90 + 120 ] – 350 

 = (128 × 250) – 350 

 = 10[3165] = 31650 

  

C1 9 
A 

B 

C2 8 
B 

A 

C3 7 
B 

A 



 

 

Topic :-  Funciton 

Subtopic:- Funetional Equaiton (M200) 

Level :- Medium 

3. If 1, 2   a b   and 
1

( ) , 0,
 

    
 

af x f bx x
x x


  then the value of the expression 

1
( )

1

 
  

 



f x f
x

x
x

 is________. 

 ;fn 1, 2   a b   rFkk 
1

( ) , 0,
 

    
 

af x f bx x
x x


 gS] rks 

1
( )

1

 
  

 



f x f
x

x
x

 cjkcj gS________. 

Ans. 2 

Sol. af(x) + f 
1 

  
 

β
bx

x x
 ……………..(i) 

 
1

x
x

 

  
1 b

af αf x βx
x x

 
   

 
         ……………..(ii) 

(i) + (ii) 

     
    

         
    

1 1

x x
a f x f x b β  

 
1

2
2

1 1

 
  

 
 



f x f
x

x
x

 

 

Topic :-  Set & Relation  

Subtopic:- Central Tendence & Difterention  

Level :- Medium 

4. If the variance of 10 natural numbers 1,1,1, ,1, k  is less than 10, then the maximum possible 

value of k  is________. 

4. ;fn nl /ku iw.kk±dksa 1,1,1, ,1, k dk izlj.k 10 ls de gS] rks k  dk vf/kdre laHkkfor eku gS ________. 

Ans. 11 
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Sol. 

22
2 x 
   

 

Σx Σ
σ

n n
 

 
 2 2

2
9 9 k

10
10 10

  
   

 

k
σ  

 (90 + k2) 10–(81 + k2+8k) < 1000 

 90 + 10k2–k2 – 18k –81<1000 

 9k2–18k + 9 < 1000 

 (k –1)2   
1000 10 10

–1
9 3

  k  

 k < 
10 10

3
 + 1 

 Maximum integral value of k = 11 

 

Topic :-  3D 

Subtopic:- Mixed (M178) 

Level :- Medium 

5. Let   be an integer. If the shortest distance between the lines 2 1 2    x y z  and 

2   x y z   is 
7

,
2 2

 then the value of | |  is 

 ekuk   ,d iw.kk±d gSA ;fn js[kkvksa 2 1 2    x y z  rFkk 2   x y z  ds chp dh U;wure nwjh 
7

2 2
gS] 

rks | | cjkcj gS  

Ans. 1 

Sol. 

1
y

x z2
1 11

2 2




 



 

 

1
y

x 22

2 1 1




 


 …..(1) Point on line =
1

, ,0
2

 
 
 

 

 
x y 2 z

1 1 1

  
   …..(2) Point on line = 0, 2 ,     



 

 

 Distance between skew lines = 
2 1 1 2

1 2

a a b b

b b

 
 


 

 

1
2

2

2 1 1

1 1 1

ˆ ˆ ˆi j k

2 1 1

1 1 1

   





 

 = 

3
5

72

14 2 2

  

  (given) 

 = 10 3 7 1      

  1   

Topic :-  Complex Number 

Subtopic:- Eular's form (M281) 

Level :- Medium 

6. Let 1 i . If 

21 21

24 24

( 1 3) (1 3)
,

(1 ) (1 )

  
 

 

i i
k

i i
 and n    k  be the greatest integral part of |k|. 

Then 

5 5
2

0 0

( 5) ( 5)
 

 

   
n n

j j

j j  is equal to______. 

 ekuk 1 i gSA ;fn 

21 21

24 24

( 1 3) (1 3)
,

(1 ) (1 )

  
 

 

i i
k

i i
gS] rFkk n    k ,|k| dk egÙke iw.kk±d Hkkx gS] rks 

5 5
2

0 0

( 5) ( 5)
 

 

   
n n

j j

j j  cjkcj gS ______. 

Ans. 310 

Sol. 

21 21
2

i i
3 3

24 24
i i
4 4

2e 2e

2e 2e
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21 i71 i14

12 i6 12 i6

2 e2 .e

2 .e 2 e

 

  
  

  
 i 209 9 i2 e 2 e

   

   9 92 2 1 0    

 n= 0 

    
5 5

2

j 0 j 0

j 5 j 5
 

     

   2 2 2 2 2 25 6 7 8 9 10 5 6 7 8 9 10              

         2 2 2 2 2 21 2 .... 10 1 2 3 4 1 2 3 ..... 10 1 2 3 4                     

     385 30 55 10    

  355 – 45  310 ans. 

 

Topic :-  St. Line 

Subtopic:- Locus &  (M80) 

Level :- Medium 

7. Let a point P be such that its distance from the point (5,0) is thrice the distance of P from the 

point ( 5,0).  If the locus of the point P is a circle of radius r, then 4r2 is equal to 

 ekuk ,d fcUnq P bl izdkj gS fd bldh fcUnq (5,0) ls nwjh] fcUnq ( 5,0) ls nwjh dk rhu xquk gSA ;fn fcUnq P dk 

fcUnqiFk ,d o`Ùk gS ftldh f=T;k r gS] rks 4r2 cjkcj gS_____. 

Ans. 56 

Sol. Let P(h,k) 

 Given 

 PA = 3PB 

 PA2 = 9PB2 

  (h–5)2 + k2 = 9[(h+5)2+k2] 

  8h2 + 8k2 + 100h + 200 = 0 

  Locus 

 x2 + y2 +
25

2

 
 
 

x + 25 = 0 

  c  
25

,0
4

 
 
 

 



 

 

  r2 = 

2
25

25
4

 
 

 
 

 = 
625

25
16

  

 = 
225

16
 

  
2 225 225

4r 4 56.25
16 4

   
 

 
After Round of 4r2 = 56 

 

Topic :-  Binomial Theorem 

Subtopic:- Collection of binomial coeff. (M28) 

Level :- Tough 

8. For integers n and r, let 
,  if 0

0,  otherwise 

   
  

  

n

r
n C n r

r
 

 The maximum value of k for which the sum 

 
1

0 0

10 15 12 13

1



 

     
     

       
 

k k

i ii k i i k i
 exists, is equal to________. 

 iw.kkZ±dksa n rFkk r, ekuk 
,   0

0,   

   
  

  

n

r
n C n r

r
 

 rks k dk og vf/kdre eku] ftlds fy,] ;ksxQy 

 
1

0 0

10 15 12 13

1



 

     
     

       
 

k k

i ii k i i k i
 dk vfLrRo gS] ________ gSA 

Ans. Bonus 

Sol. (1+x)10 = 10C0 + 10C1x + 10C2x2 + …… + 10C10x10 

 

 (1+x)15 = 15C0 + 15C1x + ….15Ck–1 xk–1 + 15Ckxk + 15Ck+1xk+1+…… 15C15x15 

   
k

i k i

i 0

10C 15C 



 10C0. 15Ck+ 10C1.15Ck–1+…..+10Ck.15C0 

 Coefficient of xk in (1+x)25 

 = 25Ck 
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k 1

12 13

i k 1 i

i 0

C C


 



 12C0.13Ck+1 + 12C1. 13Ck +……+ 12Ck+1. 13C0 

 Coefficient of xk+1 in (1+x)25 

 = 25Ck+1 

 25Ck + 25Ck+1 = 26Ck+1 

 As nCr is defined for all values of n as will as r. so 26Ck+1
  always exist  

 Now k is unbounded so maximum values is not defined. 

 

Topic :-  S & P (Progression) 

Subtopic:- GP (M17) 

Level :- Medium 

9. The sum of first four terms of a geometric progression (G.P.) is 
65

12
 and the sum of their 

respective reciprocals is 
65

.
18

 If the product of first three terms of the G.P. is 1, and the third 

term is ,  then 2  is__________. 

 ,d xq.kksÙkj Js.kh ds igys pkj inksa dk ;ksx 
65

12
 gS rFkk muds O;qRØeksa dk ;ksx 

65

18
 gSA ;fn blds igys rhu inksa dk 

xq.kuQy 1 gks vkSj rhljk in , gks rks 2 cjkcj gS __________. 

Ans. 3 

Sol. a, ar, ar2, ar3 

a + ar + ar2 + ar3 = 
65

12
   ………….(1) 

2 3

1 1 1 1 65

18
   
a ar ar ar

 

 
3 2

3

1 1 65

18

   
 

 
 

r r r

a r
                     ………….(2) 

 
 

2 3 18 3
,

12 2
 

i
a r

ii
 

 3 3 3 2
1 1

2 3

 
     

 
a r a a  

3
3 3

3

4 3 3 3

9 2 22
    r r r  



 

 

 
    

 

2
2 2 3 3

3 2 2
ar .  

 2= 3 

  

Topic :-  Circle 

Subtopic:- Tangent & normal (M97) 

Level :- Medium 

10. If the area of the triangle formed by the positive x-axis, the normal and the tangent to the circle 

2 2( 2) ( 3) 25   x y  at the point (5,7) is A, then 24A is equal to______. 

 ;fn f=Hkqt] tks /kukRed x-v{k rFkk òÙk 
2 2( 2) ( 3) 25   x y  ds fcUnq (5,7) ij [khaps x, vfHkyEc rFkk Li'kZ js[kk 

}kjk cukrk gS] dk {ks=Qy A gS] rks 24A cjkcj gS ______. 

Ans. Bonus 

Sol.  

   

 Equation of normal at P 

    
7 3

7 5
5 2

 
   

 
y x  

 3y –21 = 4x – 20 

  4x – 3y + 1 = 0                      ………………(i) 

 
1

,0
4

 
  

 
M  

 Equation of tangent at P 

    
3

7 5
4

   y x  

 4y –28 = –3x + 15 

  3x + 4y  = 43                      ………………(ii) 

P(5,7) 

A(2,3) 

M 

y 

x 
N 
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43

N ,0
3

 
  

 
 

 Hence ar (PMN) = 
1

MN 7
2
   

 
1 175

A 7
2 12

    

  24 = 1225 

 As positive x- axis is given in the question so question should be bonus. 

 
 

 



 

 

 


