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Topic :-  Parabola 

Subtopic:- Mixed 

Level :- Medium 

1. The locus of the mid-point of the line segment joining the focus of the parabola y2=4ax to a 

moving point of the parabola, is another parabola whose directrix is:. 

 (1) x = a  (2) x = 0  (3) x = 
a

2
   (4) x = 

a

2
 

1. ijoy;] y2=4ax dh ukfHk rFkk ijoy; ij fdlh Hkh fcUnq dks feykus okys js[kk[kaMksa ds e/; fcUnqvksa dk fcUnq&iFk ,d vkSj 

ijoy; gS ftldh fu;rk gS % 

 (1) x = a  (2) x = 0  (3) x = 
a

2
   (4) x = 

a

2
 

Ans.  (2)  

Sol. h = 
2at a

2


, 

2at 0
k

2


  

  t2 =
2h a

a


 and 

k
t

a
  

 
2

2

k 2h a

aa


    

Locus of (h, k) is y2 = a (2x – a) 

y2 = 2a
a

x
2

 
 

 
 

Its directrix is x –
a a

2 2
   x = 0 

 

 

  

y 

x 

P(at2, 2at) 

S(a, 0) 

M(h, k) 



 

 

Topic :-  P & C 

Subtopic:- Section form diffn objects & propertics 

Level :- Medium 

 

2. A scientific committee is to formed from 6 Indians and 8 foreigners, which includes at least 2 

Indians and double the number of foreigners as Indians. Then the number of ways, the 

committee can be formed is: 

(1) 560  (2) 1050  (3) 1625  (4) 575 

2. 6 Hkkjrh;ksa rFkk 8 fonsf'k;kssa esa ls ,d oSKkfud desVh cukuh gSa] ftlesa de ls de nks Hkkjrh; gksa vkSj muls nqxus fons'kh 

gksa; rks ,slh desVh cukus ds rjhdksa dh la[;k gS %  

(1) 560  (2) 1050  (3) 1625  (4) 575 

Ans. (3) 

Sol. (2I, 4F)+ (3I, 6F) + (4I, 8F) 

 = 6C2
8C4 + 6C3

8C6 + 6C4 
8C8 

 = 15 × 70 + 20 × 28 + 15 × 1 

 = 1050 + 560 + 15 = 1625 

 

Topic :-  3D 

Subtopic:- Mixed 

Level :- Easy 

3. The equation of the plane passing through the point (1, 2, –3) and perpendicular to the planes 

3x + y – 2z = 5 and 2x – 5y – z = 7, is: 

 (1) 3x – 10y – 2z + 11 = 0     (2) 6x – 5y – 2z – 2 = 0 

 (3) 11x + y + 17z + 38 = 0     (4) 6x – 5y + 2z + 10 = 0 

3. ml lery] tks (1, 2, –3) ls gksdj tkrk gS rFkk leryksa] 3x + y – 2z = 5 rFkk 2x – 5y – z = 7 ds yEcor~ gS] 

dk lehdj.k gS% 

 (1) 3x – 10y – 2z + 11 = 0     (2) 6x – 5y – 2z – 2 = 0 

 (3) 11x + y + 17z + 38 = 0     (4) 6x – 5y + 2z + 10 = 0 

Ans. (3) 

Sol. Normal vector of required plane is 

ĵ

ˆˆn 3 1 –2 –11 – j –17k

2 –5 –

ˆî k

î

1

   

  11 (x – 1) + (y – 2) + 17 (z + 3) = 0 
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 11x + y + 17z + 38 = 0 

 

Topic :-  St. Line 

Subtopic:- Mixed 

Level :- Easy 

4. A man is walking on a straight line. The arithmetic mean of the reciprocals of the intercepts of 

this line on the coordinate axes is 
1

4
. Three stones A, B and C are placed at the points (1, 1), 

(2, 2) and (4, 4) respectively. Then which of these stones is/are on the path of the man? 

 (1) B only   (2) A only  (3) All the three  (4) C only 

4. ,d O;fDr ,d ljy js[kk ij py jgk gSA bl js[kk }kjk funsZ'kkad v{kksa ij cuk;s var% [k.Mksa ds O;qRØeksa dk lekUrj ek/; 

1

4
gSA rhu iRFkj A, B rFkk C Øe'k% fcUnqvksa (1, 1), (2, 2) rFkk (4, 4) ij j[ks x;s gSaA rks mueasa ls dkSu&lk/ls iRFkj 

ml O;fDr ds iFk ij gS/gSa \ 

 (1) B dsoy   (2) A dsoy  (3) rhuksa   (4) C dsoy  

Ans. (1) 

Sol. 
x y

a b
  = 1 

 
h k

1
a b
      …….(1) 

 

1 1
1a b

2 4



  

 
1 1 1

2
 

a b
    ……….(ii) 

  Line passes through fixed point B(2, 2) 

 (from (1) and (2)) 

  

 

  

(0,b) 

P(h, k) 

 (a, 0) 



 

 

Topic :-  Set & Relation 

Subtopic:- Mathematical Reasonings 

Level :- Easy 

5. The statement among the following that is a tautology is: 

 (1)  A A B   (2)  B A A B      (3)  A A B   (4)  A A B B      

5. fuEu esa ls dkSu lk dFku iqu:fDr gS \ 

 (1)  A A B   (2)  B A A B      (3)  A A B   (4)  A A B B      

Ans. (4) 

Sol. A  (~ A  B)  B 

 = [(A  ~A)  (A  B)]  B 

 = (A  B)  B 

 = ~ A  ~B B 

 = t 

Topic :-  Function 

Subtopic:- Classification of fune 

Level :- Medium 

6. Let f : R→ R be defined as f(x) = 2x–1 and g:R – {1} → R be defined as 

1
x

2g(x)
x 1






.  

Then the composition function f(g(x)) is : 

 (1) both one-one and onto    (2) onto but not one-one 

 (3) neither one-one nor onto   (4) one-one but not onto 

6. ekuk f : R→ R f(x) = 2x–1 }kjk rFkk g:R – {1} → 

1
x

2g(x)
x 1






 }kjk ifjHkkf"kr gSA rks la;qDr Qyu  

f(g(x)) : 

 (1) ,dSdh gS ijUrq vkPNknd ugha gS   (2) vkPNknd gS ijUrq ,dSdh ugha gS 

 (3) u ,dSdh gS vkSj u vkPNknd gS     (4) ,dSdh rFkk vkPNknd nksuksa gS 

Ans. (4) 

Sol. f(g(x)) = 2g(x) – 1 

= 2

1
x –

2 x

x –1 x –1

 
 
 

  
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f(g(x)) = 1 +
1

x –1
  

one-one, into 

 

(1,1) 

1 

 

Topic :-  Continuity 

Subtopic:- Mcontinuity at a point 

Level :- Medium 

7. If f:R → R is a function defined by f(x) = [x–1] cos
2x 1

2

 
 

 
, where [.] denotes the greatest 

integer function, then f is : 

 (1) discontinuous only at x = 1  

 (2) discontinuous at all integral values of x except at x = 1  

 (3) continuous only at x = 1  

 (4) continuous for every real x 

7. ,d Qyu f:R → R, f(x) = [x–1] cos
2x 1

2

 
 

 
 }kjk ifjHkkf"kr gS] tcfd [.] egÙke iw.kkZd Qyu gS] rks f % 

 (1) dsoy x = 1 ij vlarr~ gS  

 (2) x ds lHkh iw.kkZd ekuksa x = 1 ds vfrfjDr] ij vlarr gS  

 (3) dsoy x = 1 ij larr gS  

 (4) izR;sd okLrfod x ds fy, larr~ gS 

Ans. (4) 
Sol. Doubtful points are x = n, n 

 L.H.L =
–

2x –1
lim x –1 cos

2

 
    

 x n

= (n – 2)cos 
2n 1

2

 
 

 
 =0 

 R.H.L = 
2x –1

lim x –1 cos
2

 
    

 x n

 = (n – 1)cos 
2n 1

2

 
 

 
 =0 

 f(n) = 0 
 Hence continuous. 

 

  



 

 

Topic :-  Monotonocity 

Subtopic:- Checking monotonocity at a point or inari interval 

Level :- Easy 

8. The function 
3 24x 3x

f(x) –2sinx (2x 1)cosx
6


   : 

 (1) increases in 
1

,
2

 
 

 
     (2) decreases 

1
,

2

 
 
 

  

 (3) increases in 
1

,
2

 
 
 

    (4) decreases 
1

,
2

 
 

 
 

8. Qyu 
3 24x 3x

f(x) –2sinx (2x 1)cosx
6


   : 

 (1) 
1

,
2

 
 

 
 esa o/kZeku gS     (2) 

1
,

2

 
 
 

esa àkleku gS  

 (3) 
1

,
2

 
 
 

 esa o/kZeku gS   (4) 
1

,
2

 
 

 
 esa àkleku gS 

Ans. (1) 

Sol. f’(x) =  (2x – 1) (x –sinx) 

  f(x)  0 in x 
1

,
2

 
 

 
 

 and f(x)  0 in x  1
,
2

 
 
 

 

Topic :-  3D 

Subtopic:- Line and Plane 

Level :- Easy 

9. The distance of the point (1, 1, 9) from the point of intersection of the line 
x 3 y 4 z 5

1 2 2

  
   

and the plane x + y + z = 17 is: 

 (1) 38   (2) 19 2   (3) 2 19   (4) 38 

9. js[kk 
x 3 y 4 z 5

1 2 2

  
   rFkk lery x + y + z = 17 ds izfrPNsnu fcUnq dh fcUnq (1, 1, 9) ls nwjh gS% 

 (1) 38   (2) 19 2   (3) 2 19   (4) 38 

Ans. (1)  

Sol. 
3 4 5

1 2 2

  
  

x y z
λ   
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 x = +3, y = 2+4, z = 2+5 

 Which lines on given plane hence 

 + 3 + 2 + 4 + 2+ 5 = 17 

 
5

1
5

 λ 

 Hence, point of intersection is Q (4, 6, 7) 

 Required distance = PQ 

 = 9 25 4   

 =  38  

 

Topic :-  Definite integration 

Subtopic:- newton's labintz (M113) 

Level :- Easy 

10. 

 
2x

0

3x 0

sin t dt

lim
x


 is equal to : 

 (1) 
2

3
   (2) 0   (3)

1

15
    (4) 

3

2
 

10. 

 
2x

0

3x 0

sin t dt

lim
x


 cjkcj gS % 

 (1) 
2

3
   (2) 0   (3)

1

15
    (4) 

3

2
 

Ans. (1) 

Sol. 
 

2

0

3 20 0 0

sin sin 2 sin 2 2
lim lim lim

3 33  

 
    

 


x

x x x

tdt x x x

xx x
 



  



 

 

Topic :-  Set & Relation 

Subtopic:- Height & Distance 

Level :- Easy 

11. Two vertical poles are 150 m apart and the height of one is three times that of the other. If 

from the middle point of the line joining their feet, an observer finds the angles of elevation of 

their tops to  be complementary, then the height of the shorter pole (in meters) is: 

 (1) 25   (2)20 3   (3) 30   (4) 25 3  

11. nks Å/okZ/kj iksy] 150 m dh nwjh ij gSa rFkk mu esa ls ,d dh Å¡pkbZ nwljs dh Å¡pkbZ ls rhu xquk gSA ;fn ,d n'kZd] tks 

iksyksa ds iknksa dks feykus okyh js[kk ds e/;fcUnq ij gS] iksyksa ds 'kh"kks± ds mé;u dks.k iwjd ikrk gS] rks NksVs iksy dh Å¡pkbZ 

(ehVjksa esa) gS% 

 (1) 25   (2)20 3   (3) 30   (4) 25 3  

Ans. (4) 

Sol. tan  = 
h 75

75 3h
   

 h2 =  
2

75

3
 

h = 25 3m  

 

Topic :-  Tangent & Normal 

Subtopic:- Tangent & Normal Cutting Curve again (M285) 

Level :- Medium 

12. If the tangent to the curve y = x3 at the point P(t, t3) meets the curve again at Q, then the 

ordinate of the point which divides PQ internally in the ratio 1 : 2 is : 

(1) –2t3  (2) –t3   (3) 0    (4) 2t3 

12. ;fn oØ y = x3 ds fcUnq P(t, t3) ij [khaph xbZ Li'kZ js[kk oØ dks fQj ls fcUnq Q ij feyrh gS] rks ml fcUnq dh dksfV 

tks js[kk&[k.M PQ dks vkarfjd vuqikr 1 : 2 esa dkVrk gS] gS : 

(1) –2t3  (2) –t3   (3) 0    (4) 2t3 

Ans. (1) 

Sol. Equation of tangent at P(t, t3) 

 (y – t3) = 3t2(x – t)   ……..(1) 

 Now solve the above equation with 

h 

75 75 
90–



3h 
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 y = x3     …….(2) 

 By (1) & (2) 

 x3 – t3 = 3t2 (x – t) 

 x2 + xt + t2 = 3t2 

 x2 + xt – 2t2 = 0 

 (x – t)(x + 2t) = 0 

  x = – 2t  Q(–2t, –8t3) 

 Ordinate of required point =  
 3 32t + -8t

3
= – 2t3 

Topic :-  AUc 

Subtopic:- Area between Two Curve (M143) 

Level :- Medium 

13. The area (in sq. units) of the part of the circle x2+y2=36, which is outside the parabola y2=9x, 

is : 

(1)24 3 3    (2) 12 3 3    (3) 12 –3 3   (4) 24 –3 3  

13. o`Ùk] x2+y2=36 ds ml Hkkx dk {ks=Qy ¼oxZ bdkb;ksa esa½] tks ijoy; y2=9x ds ckgj gS] gS%  

(1)24 3 3    (2) 12 3 3    (3) 12 –3 3   (4) 24 –3 3  

Ans. (4) 

Sol. The curves intersect at point (3,± 3 3 )  

 Required area 

 =
3 6

2 2

0 3

–2 9 36 –
 

  
 
 r xdx x dx  

 = 36 – 12 3  –

6

2 1

3

2 36 – 18sin
2 6

  
  

  

x x
x  

 = 36
9 3

–12 3 –2 9 3 24 –3 3
2

  
      

  
  




 

y 

y2 = 9x 

6 
x 

O 

6 P 

3 

Q 

 

  



 

 

Topic :-  Indefinite Integration 

Subtopic:- Integration Between Substitution (M121) 

Level :- Easy 

14. If 1cos x sinx sinx cos x
dx asin c

b8 sin2x

  
  

  
 , where c is a constant of integration, then the 

ordered pair (a, b) is equal to : 

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

14. ;fn 1cos x sinx sinx cos x
dx asin c

b8 sin2x

  
  

  
  gS] tcfd c ,d lekpyu vpj gS] rks Øfer ;qXe (a, b) 

cjkcj gS% 

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

Ans.  (2) 

Sol. put sin x + cos x = t 1 + sin 2x = t2 

(cos x – sin x) dx = dt 

 I =

 2

dt

8 – t –1
 =  –1 –1

2

sin cos
sin sin

3 39–

   
      

   


dt t x x
C C

t
  

 a = 1 and b = 3 

 

Topic :-  Differential Equation  

Subtopic:- Variable separable 

Level :- Easy 

15. The population P = P(t) at time ‘t’ of a certain species follows the differential equation 
dP

dt
= 

0.5P – 450. If P(0) = 850, then the time at which population becomes zero is :  

(1) e

1
log 18

2
   (2) 2loge18  (3) loge9  (4) loge18 

15. fdlh iztkfr dh le; ‘t’ ij tula[;k] P = P(t) vody lehdj.k] 
dP

dt
= 0.5P – 450 dks larq’V djrh gSA ;fn P(0) 

= 850 gS] rks og le;] tc iztkfr dh tula[;k 'kwU; gks tkrh gS] gS % 

(2) e

1
log 18

2
   (2) 2loge18  (3) loge9  (4) loge18 

Ans.  (2) 
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Sol. 
dp p 900

dt 2


  

0 t

850 0

dp dt

p 900 2


   

 
0

850

t
n P 900

2
    

 n|900|–n|50| = 
t

2
 

 
t

2
= n|18| 

 t = 2n18 

 

Topic :-  Binomial Theorem 

Subtopic:- Collection of Binomial Coeff. 

Level :- Medium 

16. The value of 

–15C1 + 2.15C2 – 3.15C3 +.... –15.15C15 + 14C1 + 14C3 + 14C5 + ....+ 14C11 is:  

 (1) 214   (2) 213 – 13   (3) 216 – 1   (4) 213 – 14 

16. –15C1 + 2.15C2 – 3.15C3 +.... –15.15C15 + 14C1 + 14C3 + 14C5 + ....+ 14C11 dk eku gS % 

 (1) 214   (2) 213 – 13   (3) 216 – 1   (4) 213 – 14 

Ans.  (4) 

Sol.  S1 = –15C1 + 2.15C2 – ……….. – 15 15C15 

 =    
15 15

r r15 14

r r 1
r 1 r 1

1 .r. C 15 1 C


 

     

 = 15 (–14C0 +14C1 – …….–14C14) = 15 (0) = 0 

 S2 = 14C1 + 14C3 + …….+14C11 

 = (14C1 + 14C3 + …….+14C11 +14C13) – 14C13 

 = 213 – 14 

 = S1 + S2 = 213 – 14 

 

  



 

 

Topic :-  Parabola 

Subtopic:- Baye's Theoram (M231) 

Level :- Medium 

17. An ordinary dice is rolled for a certain number of times. If the probability of getting an odd 

number 2 times is equal to the probability of getting an even number 3 times, then the 

probability of getting an odd number for odd number of times is : 

 (1) 
3

16
    (2) 

1

2
   (3) 

5

16
   (4) 

1

32
 

17. ,d lkekU; iklk dqN ckj mNkyk tkrk gSA ;fn nksckj fo"ke la[;k vkus dh izkf;drk] rhu ckj lela[;k vkus dh izkf;drk 

ds cjkcj gS] rks ,d fo"ke la[;k ds fo"ke ckj vkus dh izkf;drk gS% 

 (1) 
3

16
    (2) 

1

2
   (3) 

5

16
   (4) 

1

32
 

Ans. (2) 

Sol. P(odd no. twice) = P(even no. thrice) 

 nC2 

n
1

2

 
 
 

n

n

3

1
C

2

 
  

 

 n = 5 

 Success is getting an odd number then P(odd successes) = P(1) + P(3) + P(5) 

 = 5C1

5 5 5

5 5

3 5

1 1 1
C C

2 2 2

     
      

     

  

 = 
5

16 1

22
  

 

Topic :-  Q.E 

Subtopic:- Sum of roots & Product of roots (M8) 

Level :- Easy 

18. Let p and q be two positive number such that p + q = 2 and p4 + q4 = 272. Then p and q are 

roots of the equation :  

 (1) x2 – 2x + 2 = 0     (2) x2 – 2x + 8 = 0  

 (3) x2 – 2x + 136 = 0   (4) x2 – 2x + 16 = 0 

18. ;fn p rFkk q nks /kukRed la[;k,¡ gS] ftuds fy, p + q = 2 rFkk p4 + q4 = 272 gSa] rks p rFkk q ftl lehdj.k ds 

ewy gSa] og gS %  

 (1) x2 – 2x + 2 = 0     (2) x2 – 2x + 8 = 0  

 (3) x2 – 2x + 136 = 0   (4) x2 – 2x + 16 = 0 
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Ans. (4) 

Sol. (p2 + q2)2 – 2p2q2 = 272 

 ((p + q)2 – 2pq)2 –2p2q2 = 272 

 16 + 16pq + 2p2 q2 =272 

 (pq)2 – 8pq –128 = 0 

 pq =
8 24

2


= 16, – 8 

 pq = 16 

 Now 

 x2 – (p + q)x + pq = 0 

 x2 – 2x + 16 = 0 

 

Topic :-  Trigo -1 

Subtopic:- Trigonometric Series 

Level :- Easy 

19. If 
 2 4 6

ecos x cos x cos x ... log 2
e

   
 satisfies the equation t2 – 9t + 8 = 0, then the value of 

2sinx
0 x

2sinx 3 cos x

 
  

  
 is :  

 (1) 
3

2
   (2) 2 3    (3)

1

2
   (4) 3  

19. ;fn 
 2 4 6

ecos x cos x cos x ... log 2
e

   
 lehdj.k t2 – 9t + 8 = 0, dks larq"V djrk gS] rks 

2sinx
0 x

2sinx 3 cos x

 
  

  
 dk eku gS %  

 (1) 
3

2
   (2) 2 3    (3) 

1

2
   (4) 3  

Ans. (3) 

Sol.  
 2 4

2 4cos x cos x ...... n2 cos x cos x ......e 2
       

 = 
2cot x2  

 t2 – 9t + 8 = 0  t = 1,8 

 
2cot x2 = 1, 8  cot2x = 0, 3 

 0 < x < 
2


cot x = 3  



 

 

 
2sinx 2 2 1

4 2sinx 3cosx 1 3cotx
  

 
 

 

Topic :-  Determinant 

Subtopic:- Csamme's Rule 

Level :- Medium 

20. The system of linear equations  

 3x – 2y – kz = 10 

 2x – 4y – 2z = 6 

 x + 2y – z = 5m 

 is inconsistent if : 

 (1) k = 3, m 
4

5
    (2)k 3,m R       

 (3) k  3, m  
4

5
    (4) k = 3, m 

4

5


20. jSf[kd lehdj.k fudk; 

 3x – 2y – kz = 10 

 2x – 4y – 2z = 6 

 x + 2y – z = 5m 

 vlaxr gS] ;fn % 

 (1) k = 3, m 
4

5
    (2)k 3,m R       

 (3) k  3, m  
4

5
    (4) k = 3, m 

4

5


Ans. (4) 

Sol. =

3 2

1 4 2

1 2 1

 

 



k

  = 0 

 3(4 + 4) + 2(–2 + 2) –k(4 + 4) = 0 

  k = 3 

 x=

10 2 3

6 4 2 0

5 2 1

 

  

m

  

 10(4 + 4) +2(–6 + 10m) –3(12 + 20m) 0 
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 80 – 12 + 20m – 36 – 60m   0 

 40m   32 
4

m
5

  

 y=
3 10 3

 2 6 2 0

1 5 1



 

m

  

 3(–6 + 10m) –10(–2 + 2) –3(10m – 6)   0 

 –18 + 30m – 30m + 18   0  0 

 z= 
3 2 10

2 4 6 0

1 2 5



 

m

  

 3(–20m – 12) +2(10m – 6) +10(4 + 4) –40m + 32   0  
4

m
5

  

Section – B 

Topic :-  Matric 

Subtopic:- Adjoint of Matric (M183) 

Level :- Tough 

1. Let P = 

3 1 2

2 0

3 5 0

  
 

 
  

, where R  . Suppose Q = [qij] is a matrix satisfying PQ = kI3 for some 

non-zero k R . If q23 = 
k

8
  and 

2k
| Q |

2
 , then 2 2k   is equal to ______   

1. ekuk P = 

3 1 2

2 0

3 5 0

  
 

 
  

 gS] tcfd R   gSA ekuk Q = [qij] ,d vkO;wg gS] ftlds fy, PQ = kI3, fdlh 'kwU;srj  

k R  ds fy,] gSA ;fn  q23 = 
k

8
  rFkk 

2k
| Q |

2
 , gSa] rks 2 2k   cjkcj gS ______A 

Ans. 17 

Sol. As PQ = KI    Q = kP–1I 

 now Q =  
k

adjP I
P

 

  Q =
 

 
1 0 0

3 4 0 1 0
20 12

0 0 1

     
   
        
        

k
 

  q23 =
–

8

k
   

 
 3 4

820 12


   

 

k k
2(3+ 4) = 5 + 3



 

 

 3 = –3     = –1 

 also |Q| = 

3k I

P
  

 

2 3

2 20 12


 

k k 

 (20+12) = 2k   8 = 2k  k = 4 

 

Topic :-  Probability 

Subtopic:- Matually exclus, each, indepe (M229) 

Level :- Tough 

2. Let Bi(i=1, 2, 3) be three independent events in a sample space. The probability that only B1 

occur is  , only B2 occurs is   and only B3 occurs is  . Let p be the probability that none of the 

events Bi occurs and these 4 probabilities satisfy the equations ( 2 )p      and 

( 3 )p 2      (All the probabilities are assumed to lie in the interval (0, 1)). Then  1

3

P(B )

P(B )
 is 

equal to ____  

2. ekuk ,d izfrn'kZ lef’V esa Bi(i=1, 2, 3) rhu Lora= ?kVuk,a gSA dsoy B1 ds gksus dh izkf;drk   gS] dsoy B2 ds gksus 

dh izkf;drk   gS rFkk dsoy B3 ds gksus dh izkf;drk   gSA ekuk fdlh Hkh ?kVuk Bi ds u gksusa dh izkf;drk p gS] rFkk ;s 

pkjksa izkf;drk,a lehdj.kksa ( 2 )p      rFkk ( 3 )p 2      dks larq"V djrh gSaA (lHkh izkf;drk,a vUrjky (0, 1) 

esa gSa)A rks  1

3

P(B )

P(B )
 cjkcj gS ____ A 

Ans. 6 

Sol. Let x, y, z be probability of B1, B2, B3 respectively 

 x(1 – y) (1 – z) = 

 y(1 – x) (1 – z) =  

 z(1 – x)(1 – y ) = 

 (1 – x)(1 – y)(1 – z) = p 

 (–2)p =  

 (x(1–y)(1–z)–2y(1–x)(1–z)) (1–x)(1–y)(1–z) = xy(1–x)(1–y)(1–z) 

 x – xy – 2y + 2xy = xy 

 x = 2y  …(1) 

 Similarly (–3r) p = 2r 

  y = 3z …(2) 

 From (1) & (2) 
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 x = 6z 

 Now  

 
x

z
 = 6 

 

Topic :-  Trigo Phase - 1 

Subtopic:- Trigonometric graph equaiton (M33) 

Level :- Medium 

3. The minimum value of   for which the equation 
4 1

sinx 1 sinx
  


 has at least one solution in 

0,
2

 
 
 

 is _____  

3.   dk U;wure eku] ftlds fy, lehdj.k 
4 1

sinx 1 sinx
  


 dk vUrjky 0,

2

 
 
 

 esa de ls de ,d gy gS] gS 

_____A 

Ans. 9 

Sol. 
4 1

f(x)
sinx 1 sinx

 


 

 Let sinx = t    x 0,
2

 
  
 

  0 < t < 1 

 
4 1

f(t)
t 1 t

 


 

 
2 2

4 1
f '(t)

t (1 t)


 


 

 = 

2 2

2 2

t 4(1 t)

t (1 t)

 


 

 = 
2 2

(t 2(1 t))(t 2(1 t))

t (1 t)

   


 

 = 
2 2

(3 t 2)(2 t)

t (1 t)

 


 

 min

2
f at t

3
  



 

 

 min

2 4 1
f

2 23
1

3 3

 
    

  

 

 = 6 + 3 

 = 9 

  

 

Topic :-  Cricle 

Subtopic:- Basic defn of cricle (M92) 

Level :- Easy 

4. If one of the diameters of the circle x2 + y2 – 2x – 6y + 6 = 0 is a chord of another circle ‘C’ 

whose center is at (2,1), then its radius is ______ 

4. o`Ùk] x2 + y2 – 2x – 6y + 6 = 0 dk dksbZ ,d O;kl] fdlh vkSj òÙk ‘C’ dh ,d thok gSA ;fn òÙk ‘C’ dk dsUnz (2,1) 

‘C’ gS] rks bldh f=T;k cjkcj gS ______A 

Ans.  3 

 

 

 

 distance between (1, 3) and (2, 1) is √5 

     
2 2 25 2  r 

 r = 3 

 

 

Topic :-  ITF 

Subtopic:- Series (M131) 

Level :- Medium 

5. 
n

1

2x
r 1

1
lim tan tan

1 r r






   
  

    
  is equal to ______ 

5. 
n

1

2x
r 1

1
lim tan tan

1 r r






   
  

    
  cjkcj gS ______A 

Ans. 1 

0 1 2/3 

– + – 

2 

(1, 3) 

2 

(2, 1) 

3 

√5 
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Sol. 

   

 

–1 –1

–

r 1

1

tan lim tan 1 – tan

tan lim tan 1 –
4







 
   

 

  
   

  


n

n

n

r r

n

 

 = tan 
4

 
 
 

= 1

 

Topic :-  Definite Integration 

Subtopic:- elementary  (M108) 

Level :- Medium 

6. If  
a

a

| x | | x 2| dx 22



    ,(a > 2) and [x] denotes the greatest integer   x, then  
a

a

x [x] dx



  

is equal to  _____ 

6. ;fn  
a

a

| x | | x 2| dx 22



    ,(a > 2) gS rFkk [x], egÙke iw.kkZd   x dks n'kkZrk gS] rks  
a

a

x [x] dx



  cjkcj gS  

_____A 

Ans. 3 

Sol.      
0 2

– 0 2

–2 2 2– 2 –2 22      
a

a

x dx x x dx x dx   

 2 2 2

0 0 2
2 | 2 | 2 | 22    a ax x x x x   

 a2 + 2a + 4 + a2 – 2a – (4 – 4) = 22 

 2a2 = 18 a = 3 

  
3

3

[x]


 x dx  =  
3

3

[x]


 
   
 
 x dx = 

3

3

[x]


 
   
 
 dx  

 = –(– 3 – 2 – 1 + 0 + 1 + 2) = 3 

 

Topic :-  Vector 

Subtopic:- Coplaner & non Coplanar (M159) 

Level :- Medium 

7. Let three vectors a,b  and c  be such that c is coplanar with a  and b, a .c 7  and b  is 

perpendicular to c , where ˆˆ ˆa i j k     and ˆˆb 2i k  , then the value of 
2

2 a b c   is _______ 



 

 

7. ekuk rhu lfn'k a,b  rFkk c  bl izdkj gSa fd c  lfn'kksa a  Fkk b ds lery esa gS] a .c 7  gS rFkk b , lfn'k c  ds yEcor 

gS] tcfd ˆˆ ˆa i j k     rFkk ˆˆb 2i k  , gSa] rks 
2

2 a b c   cjkcj gS _______ A 

Ans. 75 

Sol.     c λ b a b  

 =      –λ b.b b b.a b  

 =   ˆˆ ˆ ˆ5 –i j k k̂2i   λ  

 =  ˆˆ ˆ–3i 5j 6k λ   

  7c.a  3 + 5 + 6 = 7 

 
1

2
λ   

   
2

3 5 ˆ2 1 2 1 j 3 1 1 ˆ
2

î
2

k
   

         
   



 =  1 49
2 25 25 50 75

4 4

 
     

 
 

 

Topic :-  Set & Relation  

Subtopic:- Sets  

Level :- Tough 

8. Let  A = {nN : n is a 3-digit number} 

  B = {9k + 2 : kN} 

 and  C : {9k +  : kN} for some (0 <  < 9) 

 If the sum of all the elements of the set A (B C) is 274×400, then  is equal to __ 

8. ekuk  A = {nN : n ,d 3- vadksa dh la[;k gS} 

  B = {9k + 2 : kN} 

 rFkk C : {9k +  : kN} fdlh (0 <  < 9) ds fy, 

 ;fn leqPp; A (B C) ds lHkh vo;oksa dk ;ksx 274×400 gS] rks  cjkcj gS __ A 

Ans. 5 

Sol. 3 digit number of the form 9K + 2 are {101, 109, …………992} 
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 Sum equal to
100

2
 (1093) = s1 = 54650 

 274 × 400 = s1 + s2 

 274 × 400 = 
100

2
 [101 + 992] + s2 

 274 × 400 = 50 × 1093 + s2 

 s2 = 109600 – 54650 

 s2 = 54950 

 s2 = 54950 =    
100

99 990
2

      

 1099 = 2+ 1089 

  = 5 

 

Topic :-  Complex Number 

Subtopic:- Mixed (M271) 

Level :- Medium 

9. If the least and the largest real values of  , for which the equation z | z 1| 2i 0      

 z Cand i 1    has a solution, are p and q respectively; then 4(p2 + q2) is equal to ___  

9. ;fn   ds U;wure rFkk vf/kdre okLrfod eku] ftuds fy, lehdj.k z | z 1| 2i 0       z Cand i 1    dk 

gy gS] Øe'k% p rFkk q gSa] rks 4(p2 + q2) cjkcj gS ___A

Ans. 10 

Sol. x + iy +  
2 2–1 2 0   x y i  

 y + 2 = 0 and x +  
2 21 0   x y  

 y = –2 & x2 = 2(x2 – 2x + 1 + 4) 

 2 = 
2

2 2 5 

x

x x  
 x2(2–1)–2x2+52 = 0 

 x R D 0    

 
4 2 24 4( 1)5 0       

 2 2 24 2 20 0      
 

 

 2 216 20 0     
 

 



 

 

 2 2 5
0

4

 
    

 
 

 
2 5

0
4

     

 2
5

0,
4

 
 
 



 
5 5

,
2 2

 
 
  



 then  4[(q)2+(p)2] = 4 
5 5

4 4

 
 

 
 = 10 

 

Topic :-  Matrix 

Subtopic:- Mutiplication of Matrics (M180) 

Level :- Tough 

10. Let M be any 3×3 matrix with entries from the set {0, 1, 2}. The maximum number of such 

matrices, for which the sum of diagonal elements of MTM is seven, is __ 

10. ekuk M dksbZ 3×3 vkO;wg gS ftlds vo;o leqPp {0, 1, 2} ls fy;s x, gSaA bl rjg ds vkO;wgksa dh vf/kdre la[;k] 

ftlds fy, MTM ds fod.kZ ds vo;oksa dk ;ksx 7 gS] gS __ A 

Ans. 540 

Sol. 
   
   
   
      

a b c a d g

d e f b e h

g h i c f i

  

 a2 + b2 + c2 + d2 + e2 + f2 + g2 + h2 + i2= 7 

 Case I : Seven (1’s) and two (0’s) 

 9C2 = 36 

 Case II : One (2) and three (1’s) and five (0’s) 

 
9!

504
5!3!

   

 Total = 540 
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