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PART – I: MATHEMATICS 

 
This is section contains 8 multiple choice questions. Each question has four choices A), B), C) and D) 
out of which ONLY ONE is correct.  
 
29. The number of 3 ൈ 3 matrices A whose entries are either 0 or 1 and for which the system 

ܣ  ቈ
ݔ
ݕ
ݖ
቉ ൌ ൥

1
0
0
൩ has exactly two distinctions, is  

        A) 0                              B) 29 – 1                           C) 168   D) 2 
     Ans: (A) 
Sol.  ܽଵݔ ൅ ܾଵݕ ൅ ܿଵݖ ൌ 1  
        ܽଶݔ ൅ ܾଶݕ ൅ ܿଶݖ ൌ 0 
        ܽଷݔ ൅ ܾଷݕ ൅ ܿଷݖ ൌ 0 
       No three places can meet at two distinct points. So number of matrices is 0. 

30. The value of lim௫՜଴
ଵ

௫య
׬

௧ ୪୬ሺଵା௧ሻ

௧రାସ
ݐ݀

௫
଴  ݏ݅ 

       A) 0      B) 
ଵ

ଵଶ
                   C) 

ଵ

ଶସ
    D) 

ଵ

଺ସ
  

      Ans: (B) 

Sol.  lim௫՜଴
௫ ୪୬ሺଵା௫ሻ 

ሺ௫రାସሻଷ௫మ
ൌ lim

௫՜଴

ଵ

ସ
ൈ ଵ

ଷ
ൌ ଵ

ଵଶ
  

 
31. Let p and q be real numbers such that ݌ ് 0, ଷ݌ ് ଷ݌ ݀݊ܽ ݍ ് െݍ. If ߚ ݀݊ܽ ߙ are non zero    
      complex numbers satisfying ߙ ൅ ߚ  ൌ െߙ  ݀݊ܽ ݌ଷ ൅ ଷߚ  ൌ           than a quadratic equation having ,ݍ

      
  ఈ

ఉ
 and  ఉ

ఈ
 as its roots is 

     A) ሺ݌ଷ ൅ ଶݔሻݍ െ ሺ݌ଷ ൅ ݔሻݍ2 ൅ ሺ݌ଷ ൅ ሻݍ ൌ 0          B) ሺ݌ଷ ൅ ଶݔሻݍ െ ሺ݌ଷ െ ݔሻݍ2 ൅ ሺ݌ଷ ൅ ሻݍ ൌ 0 
     C) ሺ݌ଷ െ ଶݔሻݍ െ ሺ5݌ଷ െ ݔሻݍ2 ൅ ሺ݌ଷ െ ሻݍ ൌ 0       D) ሺ݌ଷ െ ଶݔሻݍ െ ሺ݌ଷ ൅ ݔሻݍ2 ൅ ሺ݌ଷ െ ሻݍ ൌ 0 
 

Ans: (B) 
 

Sol. Product = 1 

Sum = 
ఈమାఉమ

ఈఉ
ൌ ሺఈାఉሻమିଶఈఉ

ఈఉ
   

Since = ߙଷ ൅ ଷߚ ൌ          ݍ ֜        െ݌ሺߙଶ ൅ ଶߚ െ ሻߚߙ ൌ  ݍ
ሺሺߙ ൅ ሻଶߚ െ ሻߚߙ3 ൌ െ ௤

௣
    ֜      ଶ݌ ൅ ௤

௣
ൌ     ߚߙ3

Hence sum = 
൜௣మିమ

య
൬೛

యశ೜
೛

൰ൠଷ௣

ሺ௣యା௤ሻ
ൌ ௣యିଶ௤

௣యା௤
  

So the equation is ݔଶ ൅ ቀ௣
యିଶ௤

௣యା௤
ቁ ݔ ൅ 1 ൌ 0 

֜ ሺ݌ଷ ൅ ଶݔሻݍ െ ሺ݌ଷ െ ݔሻݍ2 ൅ ሺ݌ଷ ൅ ሻݍ ൌ 0 
 
 
 
 

SECTION - I(Single Correct Choice Type) 
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32. Equation of the plane containing the straight line 
௫

ଶ
ൌ ௬

௫
ൌ ௭

ସ
 and perpendicular the plane containing  

      the straight line 
௫

ଷ
ൌ ௬

ସ
ൌ ௭

ଶ
 and 

௫

ସ
ൌ ௬

ଶ
ൌ ௭

ଷ
 is  

    A) ݔ ൅ ݕ2 െ ݖ2 ൌ 0       B) 3ݔ ൅ ݕ2 െ ݖ2 ൌ 0       C) ݔ െ ݕ2 ൅ ݖ2 ൌ 0   D) 5ݔ ൅ ݕ2 െ ݖ4 ൌ 0. 
Ans: (C) 

  
Sol. Direction ratio of normal to plane containing the straight line 

         อ
ଓ̂ ଔ̂ ෠݇
3 4 2
4 2 3

อ ൌ 8ଓ̂ െ ଔ̂ െ 10෠݇ 

Required plane อ
ݔ െ 0 ݕ െ 0 ݖ െ 0
2 3 4
8 െ1 െ10

อ ൌ 0   ֜ െ26ݔ ൅ ݕ52 െ ݖ26 ൌ 0   ֜ ݔ െ ݕ2 ൅ ݖ ൌ 0. 

 
 
33. If the angles A, B and C of a triangle are in an arithmetic progression and if a, b and c denotes the    
      length of the sides opposite to A, B and C respectively, then the value of the expression 
    

௔

௖
sin 2ܿ ൅ ௖

௔
sin ܣ2   ݏ݅ 

   A) 
ଵ

ଶ
         B) √

ଷ

ଶ
                                  C) 1                                     D) √3   

Ans:(D) 
 

Sol. 
௔

௖
sin ܥ2 ൅ ௖

௔
sin ܣ2 ൌ ଶ

ଶோ
ሺܽ cos ܥ ൅ ܿ cos ሻܣ ൌ ௕

ோ
ൌ 2 sinܤ ൌ 2 sin 60଴ ൌ √3. 

34. Let f, g and h be real – valued functions defined on the interval [0, 1] by ݂ሺݔሻ ൌ ݁௫
మ
൅ ݁ି௫

మ
,  

݃ሺݔሻ ൌ ௫݁ݔ
మ
൅ ݁ି௫

మ
 ܽ݊݀ ݄ሺݔሻ ൌ ଶ݁௫ݔ

మ
൅ ݁ି௫

మ
. if a, b and c denote, respectively, the absolute 

maximum of f, g and h on [0, 1], then 
A) ܽ ൌ ܾ ܽ݊݀ ܿ ് ܾ          B) ܽ ൌ ܿ ܽ݊݀ ܽ ് ܾ    C) ܽ ് ܾ ܽ݊݀ ܿ ് ܾ      D) ܽ ൌ ܾ ൌ ܿ 

Ans: (D) 
 

Sol.  Clearly f(x) = ݁௫
మ
൅ ݁ି௫

మ
 

                     f’(x) = 2x ൫݁௫
మ
െ ݁ି௫

మ
൯ ൒  ݃݊݅ݏܽ݁ݎܿ݊݅ 0 ֜ ௠݂௔௫ ൌ ݂ሺ1ሻ ൌ ݁ ൅ ଵ

௘
 

 g(x) = ݁ݔ௫
మ
൅ ݁ି௫

మ
֜ ݃ሺݔሻ ൌ ݁௫

మ
൅ ଶ݁௫ݔ2

మ
െ ଶ݁ି௫ݔ2

మ
൐  ݃݊݅ݏܽ݁ݎܿ݊݅ 0

֜ ݃௠௔௫ ൌ ݃ሺ1ሻ ൌ ݁ ൅
1
݁
  

h(x) = ݔଶ݁௫
మ
൅ ݁ି௫

మ
֜ ݄ᇱሺ௫ሻ ൌ ௫݁ݔ2

మ
൅ ଷ݁௫ݔ2

మ
െ ଶ݁ି௫ݔ2

మ
ൌ ൫݁௫ݔ2

మ
൅ ଶ݁௫ݔ

మ
െ ݁ି௫

మ
൯ ൐ 0 

֜ ݄௠௔௫ ൌ ݄ሺ1ሻ ൌ ݁ ൅ ଵ

௘
.  

 So a = b = c.  
 
35. Let ω be a complex cube root of unity with ω ് 1. A fair die is thrown three times. If ݎଵ,    ଷݎ ݀݊ܽ ଶݎ
     are the numbers obtained on the die, then the probability that ߱௥భ ൅ ߱௥మ ൅ ߱௥య ൌ   ݏ݅ 0

        A) 
ଵ

ଵ଼
                          B) 

ଵ

ଽ
                                           C) 

ଶ

ଽ
                                             D) 

ଵ

ଷ଺
   

Ans: (C) 
 
 Sol. ߱௥భ ൅ ߱௥మ ൅ ߱௥య ൌ 0; ,ଵݎ ,ଶݎ ,ሼ1݉ݎ݋݂ ݀݁ݐ݈ܿ݁݁ݏ ܾ݁ ݋ݐ ݁ݎܽ ଷݎ 2, 3, 4, 5, 6ሽ   
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          As we know that 1 + ω + ω2 = 0 
,ଵݎ From ׵   ,ଶݎ                                ଷ, one has remainder 1, other has remainder 2 and third has remainder 0 whenݎ
divided by 3 we have to select ݎଵ, ,ଶݎ    ܾ݁ ݊ܽܿ ݄݄ܿ݅ݓሺ3,6ሻ ݎ݋ሺ2,5ሻ ݎ݋ሺ1,4ሻ ݉݋ݎ݂ ଷݎ
ଵܥ ݊݅ ݁݊݋݀ 

ଶ ൈ ଵܥ
ଶ ൈ ଵܥ

ଶ ݎ ݂݋ ݁ݑ݈ܽݒ ݏݕܽݓଵ, ,ଶݎ    .ݏݕܽݓ 31 ݊݅ ݄݀݁݃݊ܽܿݎ݁ݐ݊݅ ܾ݁ ݊ܽܿ ଷݎ

Required probability =  
ሺ஼భ

మൈ஼భ
మൈ஼భ

మሻൈଷ!

଺ൈ଺ൈ଺
ൌ ଶ

ଽ
. 

 
36. Let P, Q, R and S be the points on the plane with position vectors െ2ଓ̂ െ ଔ̂, 4ଓ̂, 3ଓ̂ ൅ 3ଔ̂ ܽ݊݀ 
    െ3ଓ̂ ൅ 2ଔ ̂respectively. The quadrilateral PQRS must be a  
     A)  Parallelogram, which is neither a rhombus nor a rectangle 
     B) Square 
     C) Rectangle, but not a square  
     D) Rhombus, but not a square 

Ans: (A) 
 
Sol. PQ = √36 ൅ 1 ൌ √37 ൌ ܴܵ, ܲܳ ് ܲܵ  

        PS = √1 ൅ 9 ൌ √10 ൌ ܴܳ     

Slope of PQ = 
ଵ

଺
, ܵܲ ݂݋ ݁݌݋݈ݏ ൌ  െ3 

PQ is not ٣   ܵܲ ݋ݐ
So it is parallelogram, which is neither a rhombus nor a rectangle. 
 
 

SECTION –II(Multiple Correct Choice Type) 
This section contains 5 multiple choice question. Each question has four choices A), B),C),D) 
out of which ONE OR MORE may be correct. 
 

37. Let z1 and z2 be two distinct complex numbers and let ݖ ൌ ሺ1 െ ଵݖሻݐ ൅      ଶ for some real number tݖݐ
      with 0 < t < 1. If Arg(w) denotes the principal argument of a nonzero complex number w, then 
   A) |ݖ െ |ଵݖ ൅ ݖ| െ |ଶݖ ൌ ଵݖ| െ ݖሺ ݃ݎܣ (ଶ|     Bݖ െ ଵሻݖ ൌ ݖሺ ݃ݎܣ െ   ଶሻݖ

   C) ฬ
ݖ െ ଵݖ ҧݖ െ ଵഥݖ
ଶݖ െ ଵݖ ଶനݖ െ ଵഥݖ

ฬ ൌ 0                   D) ݃ݎܣ ሺݖ െ ଵሻݖ ൌ ଶݖሺ ݃ݎܣ െ   ଵሻݖ

Ans: (A),(C),(D) 
 

Sol.  (A) |ݖ െ |ଵݖ ൅ ݖ| െ |ଶݖ ൌ ଵݖ| െ      |ଶݖ
         AB + BC = AC 

           (B) ݃ݎܣ ሺݖ െ ଵሻݖ ൌ ݖሺ ݃ݎܣ െ ଶሻݖ ൌ      ߨ
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           (C) ฬ
ݖ െ ଵݖ ҧݖ െ ଵഥݖ
ଶݖ െ ଵݖ ଶനݖ െ ଵഥݖ

ฬ ൌ 0                        

           (D) ݃ݎܣ ሺݖ െ ଵሻݖ ൌ ଶݖሺ ݃ݎܣ െ                                    ଵሻݖ
 
 

38. Let A and B be two distinct points on the parabola ݕଶ ൌ    If the axis of the parabola touches a .ݔ4
      circle of radius r having AB as its diameter, then the slope o the joining A and B can be 

       A) െଵ

௥
   B) ଵ

௥
               C) ଶ

௥
                                      D) െଶ

௥
 

Ans: (C),(D) 
 
Sol. ܣሺݐଵ

ଶ, ,ଵሻݐ2 ଶݐሺܤ
ଶ,   ,ଶሻݐ2

Centre of circle ቀ௧భ
మା௧మ

మ

ଶ
, ଵݐ ൅        ଶቁݐ

֜ ଵݐ| ൅ |ଶݐ ൌ ,ݎ ܤܣ ݂݋ ݁݌݋݈ݏ ൌ ଶ

௧భା௧మ
ൌ േ ଶ

௥
  

 
 
39. Let f be a real – valued function defined on the interval (0, ∞) by ݂ሺݔሻ ൌ ln ݔ ൅ ׬ √1 ൅ sin ݐ

௫
଴   .ݐ݀

      Then which of the following statement(s) is (are) true  
    A) f’’ (x) exist for all ݔ ߳ ሺ0,∞ሻ  
    b) f’(x) exist for all ݔ ߳ ሺ0,∞ሻ and f’ is continuous on  ሺ0,∞ሻ, but not differentiable on ሺ0,∞ሻ  
    C) there exists α > 1 such that |݂ᇱሺݔሻ| ൏ |݂ሺݔሻ| for all ݔ ߳ ሺߙ,∞ሻ  
    D) there exists β > 0 such that |݂ሺݔሻ| ൅ |݂Ԣሺݔሻ| ൑  ሻ∞,ߙሺ ߳ ݔ for all ߚ

Ans: (B),(C) 
 

Sol. ݂ሺݔሻ ൌ ln ݔ ൅ ׬ √1 ൅ sin ݐ ݐ݀
ଶ
଴    

      ݂Ԣሺݔሻ ൌ ଵ

௫
൅ √1 ൅   ݔ݊݅ݏ

      ݂ᇱᇱሺݔሻ ൌ െ ଵ

௫మ
൅ ୡ୭ୱ௫

ଶ√ଵା௦௜௡௫
  

ሺܣሻ݂ᇱᇱ ݅ݔ ݎ݋݂ ݂݀݁݊݅݁݀ ݏ ൌ െగ

ଶ
൅ ,ߨ2݊ ݊ א   ܫ

So (A) is wrong 
 
(B) f’(x) always exist for x > 0 
 
 
 



 

 
564, Rajendra Nagar, lucknow contacts: 05224080075, 9452667373, 
website: www.matrixclasses.co.in, email: contact@matrixclasses.co.in  
 

 
(C) |݂Ԣ| ൏ |݂| since f’ > 0 and f > 0 f’ <  f  
ଵ

௫
൅ √1 ൅ ݔ݊݅ݏ ൏ ln ݔ ൅ ׬ √1 ൅ ݔ݊݅ݏ

௫
଴   ݔ݀

  ∞ ݁݃݊ܽݎ ݄ݐ݅ݓ ݃݊݅ݏܽ݁ݎܿ݊݅ ݏ݅ ܵܪܴ     ݀݁݀݊ݑ݋ܾ ݏ݅ ܵܪܮ
So there exist some α beyond which RHS is greater than LHS 
 
(D) |݂| ൅ |݂Ԣ| ൑ ܾ is wrong as f is MI & its range is not bounded while is infinite. 
 

40. The value(s) of ׬
௫రሺଵି௫ሻర

ଵା௫మ
ଵ
଴  is (are) ݔ݀

    A) 
ଶଶ

଻
െ  (B   ߨ

ଶ

ଵ଴ହ
                           C) 0   D) 

଻ଵ

ଵହ
െ ଷగ

ଶ
 

Ans: (A) 
 

Sol. ׬
௫రሺଵି௫ሻర

ଵା௫మ
ଵ
଴ ൌ ׬

௫రሾሺଵା௫మሻିଶ௫ሿమ

ଵା௫మ
ଵ
଴ ൌ ׬

௫రሾሺଵା௫మሻమିସ௫൫ଵା௫మ൯ାସ௫మሿ

ଵା௫మ
ଵ
଴   

                          ൌ ׬ ସݔ ቂሺ1 ൅ ଶሻݔ െ ݔ4 ൅ ସ௫మ

ଵା௫మ
ቃ ݔ݀

ଵ
଴ ൌ ׬ ቂݔ଺ ൅ ସݔ െ ହݔ4 ൅ ସ௫ల

ଵା௫మ
ቃ   ݔ݀

         Now on polynomial division of ݔ଺ ܾ1 ݕ ൅ ,ଶݔ   ݊݅ܽݐܾ݋ ݁ݓ

׬          ൤ݔ଺ ൅ ସݔ െ ହݔ4 ൅ 4 ቂሺݔସ െ ଶݔ ൅ 1ሻ െ ଵ

ଵା௫మ
  ቃ൨ ݔ݀ ൌ ቂሺݔ଺ െ ହݔ4 ൅ ସݔ5 െ ଶݔ4 ൅ 4ሻ െ ସ

ଵା௫మ
ቃ  ݔ݀

ൌ ቂ௫
ళ

଻
െ ସ௫ల

଺
൅ ହ.௫ఱ

ହ
െ ସ௫య

ଷ
൅ ቃݔ4

଴

ଵ
െ 4ሾtanି୶ ሿ଴ݔ

ଵ ൌ ቀଵ
଻
െ ସ

଺
൅ 1 െ ସ

ଷ
൅ 4ቁ െ 4 ቀగ

ସ
ቁ ൌ ቂଵ

଻
െ ଵଶ

଺
൅ 5ቃ െ    ݖ

ൌ ቀଵ
଻
൅ 3ቁ െ ߨ ൌ ଶଶ

଻
െ   ߨ

 
41. Let ABC be a rectangle such that ܤܥܣס ൌ గ

଺
 and a, b and c denote the length of the sides opposite  

      to A, B and C respectively. The value(s) of x for which ܽ ൌ ଶݔ ൅ ݔ ൅ 1, ܾ ൌ ଶݔ െ 1 ܽ݊݀ 
       ܿ ൌ ݔ2 ൅ 1 is (are) 
      A) – ሺ2 ൅ √3ሻ             B) 1 ൅ √3                   C) 2 ൅ √3                           D) 4√3  

Ans:(A, B) 
 

Sol.   cos గ
଺
ൌ ሺ௫మିଵሻమାሺ௫మା௫ାଵሻమିሺଶ௫ାଵሻమ

ଶሺ௫మା௫ାଵሻሺ௫మିଵሻ
  

              √
ଷ

ଶ
ൌ

ሺ௫మିଵሻమା൫௫మାଷ௫ାଶ൯ିሺ௫మି௫ሻ

ଶሺ௫మା௫ାଵሻሺ௫మିଵሻ
     then           √

ଷ

ଶ
ൌ ሺ௫మିଵሻమାሺ௫ାଵሻሺ௫ାଶሻ௫ሺ௫ିଵሻ

ଶሺ௫మା௫ାଵሻሺ௫మିଵሻ
  

 ֜           √3 ൌ
௫మିଵା௫ሺ௫ାଶሻ

௫మା௫ାଵ
    ֜           √3ሺݔଶ ൅ ݔ ൅ 1ሻ ൌ ଶݔ2 ൅ ݔ2 െ 1  

֜          ൫√3 െ 2൯ݔଶ ൅ ൫√3 െ 2൯ݔ ൅ ሺ√3 ൅ 1ሻ ൌ 0  
   ݃݊݅ݒ݈݋ݏ ݊݋
֜   ଶݔ ൅ ݔ െ ൫3√3 ൅ 5൯ ൌ ݔ 0 ൌ √3 ൅ 1,െሺ2 ൅ √3ሻ  
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   This Section contains 2 paragraphs. Based upon the first paragraph 3 multiple choice questions and 
based upon the second paragraph 2 multiple choice questions have to be answered. Each of these 
questions has four choices A), B), C) and D) out of which ONELY ONE is correct.     

 
Paragraph for Questions 42 to 44 

Let p be an odd prime number and TP be the following set of 2 ൈ 2 matrices: 

             ௣ܶ ൌ ቊܣ ൌ ቂܽ ܾ
ܿ ܽ

ቃ : ܽ, ܾ, ܿ ߳ ሼ0, 1, 2, … , ݌ െ 1ሽቋ  

42. The number of A in ௣ܶ such that a is either symmetric or skew – symmetric or both, and det (A)     
      divisible by p is 
       A) ሺ݌ െ 1ሻଶ             B) 2ሺ݌ െ 1ሻ         C) ሺ݌ െ 1ሻଶ ൅ 1              D) 2݌ െ 1 

Ans(D) 
 

Sol. ܣ ൌ ቂܽ ܾ
ܿ ܽ

ቃ݁ݎ݄݁ݓ ܽ, ܾ, ܿ ߳ ሼ0, 1, 2, … , ݌ െ 1ሽ 

Case – I   A is symmetric matrix   ֜ ܾ ൌ ܿ  
֜ detሺܣሻ ൌ ܽଶ െ ܾଶ ݅݌ ݕܾ ݈ܾ݁݅ݏ݅ݒ݅݀ ݏ  
֜ ሺܽ െ ܾሻሺܽ ൅ ܾሻ ൌ    ݌ ݕܾ ݈ܾ݁݅ݏ݅ݒ݅݀ ݏ݅
ሺܽሻܽ െ ܽ ݂݅ ݌ ݕܾ ݈ܾ݁݅ݏ݅ݒ݅݀ ݏ݅ ܾ ൌ ܾ,   ݈ܾ݁݅ݏݏ݋݌ ݁ݎܽ ݏ݁ݏᇱܿܽ݌Ԣ ݄݊݁ݐ

ሺܾሻܽ ൅ ܽ ݂݅ ݌ ݕܾ ݈ܾ݁݅ݏ݅ݒ݅݀ ݏ݅ ܾ ൅ ܾ ൌ ,݌ ݄݊݁ݐ
ሺ݌ െ 1ሻ

2
ൈ 2 ൌ ሺ݌ െ 1ሻ݈ܾܿܽ݁݅ݏݏ݋݌ ݁ݎܽ ݏ݁ݏ 

Case – II 
    A is skew symmetric matrix  
If a = 0, b + c = 0, then det (A) = b2 
֜ ܾଶ ܿܽ݊ ݈ܾ݁݁݅ݏݏ݋݌ ݏ݅ ݁ݏܽܿ ݋ܰ ݋ܵ  .݌ ݕܾ ݈ܾ݁݅ݏ݅ݒ݅݀ ܾ݁ ݎ݁ݒ    
Total number of A is possible = 2p - 1 

 
43. The number of A in ௣ܶ such that the trace of A is not divisible by p but det (A) divisible by p is 
       A) ሺ݌ െ 1ሻሺ݌ଶ െ ݌ ൅ 1ሻ             B) ݌ଷ െ ሺ݌ െ 1ሻଶ          C) ሺ݌ െ 1ሻଶ              D) ሺ݌ െ 1ሻሺ݌ଶ െ 2ሻ 

Ans: (C) 
 
Sol.     ܽଶ െ ܾܿ ൊ  ݌
           A can be chosen in p – 1 ways ܽ ് 0ሻ 
Let a be 4 & p = 5 
So a2 = 16 and hence bc should be chosen such that a2 – ܾܿ ൊ   ݌
Now b can be chosen in p – 1 ways and c in only  (one be is chosen) 
Explanation: if     b = 1  ֜ ܿ ൌ 1  
                             b = 2  ֜ ܿ ൌ 3 
                             b = 3  ֜ ܿ ൌ 2 
                             b = 4  ֜ ܿ ൌ 4 
Hence a can be chosen in p – 1 ways    And then b can be chosen in p – 1 ways 
So (p – 1)2. 

SECTION – III (Paragraph Type) 
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44. The number of A in ௣ܶ such that det (A) is not divisible by p is 
     A) 2݌ଶ                               B) ݌ଷ െ ଷ݌C) ሺ                      ݌5 െ ଷ݌ (D                              ݌3 െ  ଶ݌

Ans: (D) 
Sol.  As = Total cases െܽ ് ሻ݌ ݕܾ ݈ܾ݁݅ݏ݅ݒ݅݀ ݏ݅ |ܣ| ݀݊ܽ 0 െ ሺܽ ൌ   ሻ݌ ݕܾ ݈ܾ݁݅ݏ݅ݒ݅݀ ݏ݅ |ܣ| ݀݊ܽ 0
              ൌ ݌ଷ െ ሺ݌ െ 1ሻଶ െ ሺ2݌ െ 1ሻ ൌ ଷ݌ െ   ଶ݌
                  െܾܿ  ൊ   ݌ ݋ݐ ݁݉݅ݎ݌݋ܿ ݁ݓ ݄ݐ݋ܾ ܿ & ܾ ݁ܿ݊݅ݏ ݌
 ֜   one of them must be zero. 
         ݂݅ ܾ ൌ 0 ֜ ,ሼ0 ݊݅ ݊݁ݏ݋݄ܿ ܾ݁ ݊ܽܿ ܿ 1, … , ݌ െ 1ሽ  
        ݂݅ ܿ ൌ 0 ֜ ,ሼ0 ݊݅ ݊݁ݏ݋݄ܿ ܾ݁ ݊ܽܿ ܾ 1, … , ݌ െ 1ሽ 

 
Paragraph for Questions 45 to 46 

                The circle ݔଶ ൅ ଶݕ െ ݔ8 ൌ 0 and hyperbola 
௫మ

ଽ
െ ௬మ

ସ
ൌ 1intersect at the point A and B. 

45. Equation of a common tangent with positive slope to the circle a as well as to the hyper bola is  
     A) 2x -√5ݕ െ 20 ൌ 0      B) 2x -√5ݕ ൅ 4=0       C) 3x-4y+8 = 0               D) 4x -3y +4 =0  
     Ans:(B) 
 
Sol. Let equation of tangent to ellipse 

       
ୱୣୡఏ

ଷ
ݔ െ ୲ୟ୬ఏ

ଶ
ݕ ൌ 1  

     2 sec ߠ ݔ െ 3 tan ߠ ݕ ൌ 6  
It is also tangent to circle ݔଶ ൅ ଶݕ െ ݔ8 ൌ 0  

֜   
|଼ ୱୣୡ ఏି଺|

√ସ ୱୣୡమ ఏାଽ ୲ୟ୬మ ఏ
ൌ 4  

ሺ8 sec ߠ െ 6ሻଶ ൌ 16ሺ13 secଶ ߠ െ 9ሻ  
֜ 12 secଶ ߠ ൅ 8 sec ߠ െ 15 ൌ 0  

֜ sec ߠ ൌ ହ

଺
 ܽ݊݀ െ ଷ

ଶ
ݐݑܾ  sec ് ହ

଺
   

֜ sec ߠ ൌ െ ଷ

ଶ
    ֜ tan ߠ ൌ √ଷ

ଶ
         ׵    ݁ݒ݅ݐ݅ݏ݋݌ ݏ݅ ݁݌݋݈ݏ

Equation of tangent = 2x െ√5ݕ ൅ 4 ൌ 0 
 
46. Equation of the circle with AB as its diameter is  

A) ݔଶ ൅ ଶݕ െ ݔ12 ൅ 24 ൌ 0                            B)ݔଶ ൅ ଶݕ ൅ ݔ12 ൅ 24 ൌ 0   
C) x2 + y2-24x -12=0                                         D) ݔଶ ൅ ଶݕ െ ݔ24 െ 12 ൌ 0 

Ans: (A) 
 
Sol. ݔଶ ൅ ଶݕ െ ݔ8 ൌ 0 

 

 
  ௫

మ

ଽ
െ ௬మ

ସ
ൌ 1  ֜ ଶݔ4 െ ଶݕ9 ൌ 36      

֜ ଶݔ4 െ 9ሺ8ݔ െ ଶሻݔ ൌ 36  
ଶݔ13 െ ݔ72 െ 36 ൌ 0  
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ଶݔ13 െ ݔ78 ൅ ݔ6 െ 36 ൌ 0  
ሺ13ݔ ൅ 6ሻሺݔ െ 6ሻ ൌ 0  

 ֜  x = െ ଺

ଵଷ
ݔ ݀݊ܽ  ൌ 6  

ݔ ݐݑܾ ൐ 0  ֜ ݔ ൌ 6   
֜ ,൫6ܣ √2൯ܽ݊݀ ܤ ሺ6, െ√2ሻ  
֜ equation of circle with AB as a diameter ݔଶ ൅ ଶݕ െ ݔ12 ൅ 24 ൌ 0. 
                                                                 
 
 
This section contains TEN questions the answer to each question is a single – digit integer, ranging 
from 0 to 9. The correct digit below the question number in the ORS is to be bubbled. 
 

47. Let ߱ ܾ݁ ݏ݋ܿ ݎܾ݁݉ݑ݊ ݔ݈݁݌݉݋ܿ ݄݁ݐ ଶగ
ଷ
൅ ݊݅ݏ ݅ ଶగ

ଷ
. Then the number of distinct complex numbers   

      z satisfying อ
ݖ ൅ 1 ߱ ߱ଶ

߱ ݖ ൅ ߱ଶ 1
߱ଶ 1 ݖ ൅ ߱

อ ൌ 0 is equal to  

Ans: 1 
 

Sol.      ߱ ൌ cos ଶగ
ଷ
൅ ݅ sin ଶగ

ଷ
 

             ܴଵ ՜ ܴଵ ൅ ܴଶ ൅ ܴଷ  

                อ
ݖ ߱ ߱ଶ

ݖ ݖ ൅ ߱ଶ 1
߱ଶ 1 ݖ ൅ ߱

อ ൌ 0      ֜ ݖ อ
1 ߱ ߱ଶ

1 ݖ ൅ ߱ଶ 1
1 1 ݖ ൅ ߱

อ ൌ 0  

        z = 0 

                อ
1 ߱ ߱ଶ

0 ݖ ൅ ߱ଶ െ ߱ 1 െ ߱ଶ

0 1 െ ߱ ݖ ൅ ߱ െ ߱ଶ
อ ൌ 0  

           ሺݖ ൅ ߱ଶ െ ߱ሻሺݖ ൅ ߱ െ ߱ଶሻ െ ሺ1 െ ߱ሻሺ1 െ ߱ଶሻ ൌ 0 
ଶݖ            ൌ 0 
           Only one solution. 

48. The number of values of  in the interval ቀെ గ

ଶ
, గ
ଶ
ቁ ߠ ݐ݄ܽݐ ݄ܿݑݏ ് ௡గ

ହ
 for n = 0,േ1,േ2 and tan  =    

      cot 5  as well as sin 2 = cos 4 is  
Ans: 3 

 
Sol.  tan ߠ ൌ cot  ߠ5

֜ 
ୱ୧୬ఏ

ୡ୭ୱఏ
ൌ ୡ୭ୱହఏ

ୱ୧୬ఏ
  ֜ cos ߠ6 ൌ 0 

֜ ߠ6 ൌ ሺ2݊ ൅ 1ሻ గ
ଶ
  

֜ ߠ ൌ ሺ2݊ ൅ 1ሻ గ

ଵଶ
  ܫ ߳ ݊

֜ ߠ ൌ െହగ

ଵଶ
, െ గ

ସ
, െ గ

ଵଶ
, గ
ଵଶ
, గ
ସ
, ହగ
ଵଶ

     ……….. (1) 

         sin ߠ2 ൌ cos   ߠ4
֜     sin ߠ2 ൌ 1 െ 2 sinଶ       ߠ2
֜     2 sinଶ ߠ2 ൅ sin ߠ2 െ 1 ൌ 0  

SECTION –IV  (Integer Type) 
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֜   sin ߠ2 ൌ െ1, ଵ
ଶ
   

֜ ߠ2    ൌ ሺ4݉ െ 1ሻ గ
ଶ
, ߨ݌ ൅ ሺെ1ሻ௣ గ

଺
  

֜ ݍ      ൌ ሺ4݉ െ 1ሻ గ
ସ
, ௣గ
ଶ
൅ ሺെ1ሻ௣ గ

ଵଶ
;݉,   ܫ ߳ ݌

֜ ߠ    ൌ െగ

ସ
, గ
ଵଶ
, ହగ
ଵଶ

                         ……….. (2)  

  From (1) and (2) 

ߠ                  ൌ ቄെగ

ସ
, గ
ଵଶ
, ହగ
ଵଶ
ቅ  

 Number of solution.  
 
49. For any real number x, let [x] denote the largest integer less than or equal to x . Let f be a real     
      valued function defined on the interval [-10,10] by  

         f(x)= ൜
ݔ െ ሾݔሿ     ݂݅ ሾݔሿ݅݀݀݋ ݏ,

1 ൅ ሾݔሿ െ ݊݁ݒ݁ ݏሿ݅ݔሾ ݂݅   ݔ
 

      Then the value of 
గమ

ଵ଴
׬ ݂ሺݔሻ
ଵ଴
ିଵ଴ cos ݔ݀ ݔߨ  ݏ݅

Ans: 4 
 

Sol. ݂ሺݔሻ ൌ ൜
ሼݔሽ, 2݊ െ 1 ൑ ݔ ൏ 2݊

1 െ ሼݔሽ, 2݊ ൑ ݔ ൏ 2݊ ൅ 1
 

       Clearly f(x) is a periodic function with period = 2 
      Hence f(x) cos πx is also periodic with period = 2 
                        
గవ

ଵ଴
׬ ݂ሺݔሻ
ଵ଴
ଵ଴ cosሺݔߨሻ ݔ݀ ൌ ଶߨ ׬ ݂ሺݔሻ

ଶ
଴ cosሺݔߨሻ ݔ݀ ൌ ଶߨ ׬ ሺሺ1 െ ሼݔሽሻ ൅ ሼെݔሽ

ଵ
଴ cosሺݔߨሻ  ݔ݀

ൌ ଶߨ2 ׬ ሺെݔ
ଵ
଴ cos ሻݔߨ ݔ݀ ൌ െ2ߨଶ ቂ௫ ୱ୧୬గ௫

గ
൅ ୡ୭ୱగ௫

గమ
ቃ
଴

ଵ
ൌ െ2ߨଶ ቀെ ଶ

గమ
ቁ ൌ 4  

 
50. If the distance between the plane Ax-2y+z =d and the containing the lines  

      
௫ିଵ

ଶ
ൌ ௬ିଶ

ଷ
ൌ ௭ିଷ

ସ
 and 

௫ିଶ

ଷ
ൌ ௬ିଷ

ସ
ൌ ௭ିସ

ହ
 is √6, then |d| is  

Ans: 6 

Sol. Equation of plane is อ
ݔ െ 1 ݕ െ 2 ݖ െ 3
2 3 4
3 4 5

อ ൌ 0  

ݔ         െ ݕ2 ൅ ݖ ൌ 0   …….. (1) 
ݔܣ      െ ݕ2 ൅ ݖ ൌ ݀   …….. (2) 

  ݁ݎܽ݌݉݋ܥ  ஺
ଵ
െ ିଶ

ିଶ
െ ଵ

ଵ
֜ ܣ െ 1  

Distance between planes is ቚ ௗ

√ଵାଵାସ
ቚ ൌ √6  

֜ |݀| ൌ 6. 
 

51.   The line 2x + y =1 is tangent to the hyperbola
௫మ

௔మ
െ ௬మ

௕మ
ൌ 1. If this line passes through the point  

        of intersection of the nearest directrix and the x-axis , then the eccentricity of the hyperbola is  
Ans: 2 
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Sol. 

                                   
ݕ           ൌ െ2ݔ ൅ 1                                                 ݁ଶ ൌ 1 ൅ ௕మ

௔మ
 

         0 ൌ െቀെ ଶ௔

௘
൅ 1ቁ                                               ൌ 1 ൅ ሺସ௔మିଵሻ

௔మ
  

        ֜ ௔
௘
ൌ ଵ

ଶ
                                                           ݁ଶ ൌ 1 ൅ 4 െ ଵ

௔మ
 

        ݁ ൌ 2ܽ                                                              ݁ଶ ൌ 5 െ ସ

௘మ
 

        ܿଶ ൌ ܽଶ݉ଶ െ ܾଶ                                      ֜ ݁ସ െ 5݁ଶ ൅ 4 ൌ 0 
       ֜ 1 ൌ 4ܽଶ െ ܾଶ                                      ֜ ሺ݁ଶ െ 1ሻሺ݁ଶ െ 4ሻ ൌ 0 

     ֜ 1 ൅ ܾଶ െ 4ܽଶ ൌ 0                              ݁ଶ െ 1 ് 0   ݁ ൌ 2 
 
52.  let Sk, k= 0,1,2,…………….100, denote the sum of the infinite geometric series whose first term  

       is 
௞ିଵ

௞!
 and the common ratio is 

ଵ

௞
. Then the value of 

ଵ଴଴మ

ଵ଴଴!
൅ ∑ |݇ଶ െ 3݇ ൅ 1|ܵ௞| 

ଵ଴଴
௞ୀଵ  is  

Ans: 4 
 
Sol.   ∑ |ሺ݇ଶ െ 3݇ ൅ 1ሻܵ௞|ଵ଴଴

௄ୀଵ  

          ∑ ቀ ௞ିଵ

ሺ௞ିଷሻ!
െ ௞ିଵାଵ

ሺ௞ିଵሻ!
ቁଵ଴଴

௄ୀଵ   

           ∑ ଵ

ሺ௞ିଷሻ!
൅ ଵ

ሺ௞ିଶሻ!
െ ଵ

ሺ௞ିଶሻ!
െ ଵ

ሺ௞ିଵሻ!
ଵ଴଴
௄ୀଵ   

            ∑ ቀ ଵ

ሺ௞ିଷሻ!
െ ଵ

ሺ௞ିଵሻ!
ቁଵ଴଴

௄ୀଵ   

        ܵ ൌ ቀ1 െ ଵ

ଶ!
ቁ ൅ ቀଵ

ଵ!
െ ଵ

ଷ!
ቁ ൅ ቀଵ

ଶ!
െ ଵ

ସ!
ቁ ൅ ቀଵ

ଷ!
െ ଵ

ହ!
ቁ ൅ ቀଵ

ସ!
െ ଵ

଺!
ቁ ൅ ቀڮ ଵ

ଽସ!
െ ଵ

ଽ଺!
ቁ  

         ൅ ቀ ଵ

ଽହ!
െ ଵ

ଽ଻!
ቁ ൅ ቀ ଵ

ଽ଺!
െ ଵ

ଽ଼!
ቁ ൅ ቀ ଵ

ଽ଻!
െ ଵ

ଽଽ!
ቁ ൌ 2 െ ଵ

ଽ଼!
െ ଵ

ଽଽ!
  

׵  ܧ    ൌ ଵ଴଴మ

ଵ଴଴!
൅ 2 െ ଵ

ଽ଼!
െ ଵ

ଽଽ.ଽ଼!
  

  ൌ ଵ଴଴మ

ଵ଴଴!
൅ 2 െ ଵ଴଴

ଽଽ!
ൌ ଵ଴଴మ

ଵ଴଴.ଽଽ!
൅ 2 െ ଵ଴଴

ଽଽ!
ൌ 2  

 
 
53. Let f be a real-valued differentiable function on R (the set of all real numbers) such that f(1) = 1.   
      If the y-intercept of the tangent at any point P(x,y) on the curve y = f(x) is equal to the cube of the  
     abscissa of P, then the value of f(-3) is equal to  

Ans: 9 
 
Sol. Y – y = m (X – x) 
        y-intercept (x = 0) 
        y = y – mx  

       Given that y – mx = x3         ֜ ݔ   ௗ௬

ௗ௫
െ ݕ ൌ െݔଷ 

       ֜    ௗ௬
ௗ௫
െ ௬

௫
ൌ െݔଶ    
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       Integrating factor ݁ି׬
భ
ೣ
ௗ௫ ൌ ଵ

௫
  

       Solution ݕ. ଵ
௫
ൌ ׬

ଵ

௫
. ሺെݔଶሻ݀ݔ    ֜ ݂ሺݔሻ ൌ ݕ ൌ െ௫య

ଶ
൅   ݔܿ

ሺ1ሻ݂ ݊݁ݒ݅ܩ         ൌ 1                          ֜ ܿ  ൌ ଷ

ଶ
  

׵         ݂ሺݔሻ ൌ െ௫య

ଶ
൅ ଷ௫

ଶ
         ֜ ݂ሺെ3ሻ ൌ 9      

 

54. If Ԧܽ  ܽ݊݀ ሬܾԦ  are vectors in space given by Ԧܽ ൌ పିଶఫ̂෣

√ହ
 ܽ݊݀ ሬܾԦ ൌ ଶపାఫାଷ௞෠෣෣

√ଵସ
 , then the value of 

 ൫2 Ԧܽ ൅ ሬܾԦ൯. ሾ൫ Ԧܽݔ ሬܾԦ൯ݔ൫ Ԧܽ െ 2ሬܾԦ൯] is 
Ans: 5 
 

Sol. Ԧܽ ൌ ప̂ିଶఫ̂

√ହ
, ሬܾԦ ൌ ଶప̂ାఫ̂ାଷ௞෠

√ଵସ
 

     | Ԧܽ| ൌ 1, ห ሬܾԦห ൌ 1 

    Ԧܽ. ሬܾԦ ൌ 0  
    ൫2 Ԧܽ ൅ ሬܾԦ൯. ൛൫ Ԧܽ ൈ ሬܾԦ൯ ൈ ሺ Ԧܽ െ 2ሬܾԦሻൟ 

    ൌ ൫2 Ԧܽ ൅ ሬܾԦ൯. ൛ Ԧܽ൫ Ԧܽ െ 2ሬܾԦ൯ሬܾԦ. ሺሬܾԦ൫ Ԧܽ െ 2ሬܾԦ൯ Ԧܽሻൟ  

    ൌ ൫2 Ԧܽ ൅ ሬܾԦ൯. ൛൫ Ԧܽ Ԧܽ െ 2 Ԧܽ ሬܾԦ൯ሬܾԦ െ ሺሬܾԦ. Ԧܽ െ 2ሬܾԦ. ሬܾԦሻ Ԧܽൟ 

    ൌ ൫2 Ԧܽ ൅ ሬܾԦ൯. ൛ሺ1 െ 0ሻሬܾԦ െ ሺ0 ൅ 2ሻ Ԧܽൟ 

    ൌ ൫2 Ԧܽ ൅ ሬܾԦ൯. ൛ሬܾԦ ൅ 2 Ԧܽൟ  

    ൌ 2൫ Ԧܽ. ሬܾԦ൯ ൅ 4ሺ Ԧܽ. Ԧܽሻ ൅ ሬܾԦ. ሬܾԦ ൅ 2൫ሬܾԦ. Ԧܽ൯ ൌ 0 ൅ 4 ൅ 1 ൅ 0 ൌ 5 . 
 
55. The number of all possible values of , where 0<<ߨ, for which the system of  equations 
       ( y + z) cos 3 = (xyz) sin 3 

       x sin3 = 
ଶ ௖௢௦ଷఏ

௬
൅ ଶ ௦௜௡ଷఏ

௭
 

      ( xyz) sin 3 = (y+2z) cos 3 + y sin3 
      Have a solution (x0,y0,z0) with y0z0് 0,   ݏ݅

Ans: 3 
 
Sol. Let xyz = t 
ݐ                     sin ߠ3 െ ݕ cos ߠ3 െ ݖ cos ߠ3 ൌ 0                       ……… (1) 
ݐ                     sin ߠ3 െ ݕ2 sin ߠ3 െ ݖ2 cos ߠ3 ൌ 0                    ……… (2) 
ݐ                     sin ߠ3 െ ሺcosݕ ߠ3 ൅ sin ሻߠ3 െ ݖ2 cos ߠ3 ൌ 0    ……… (3) 
.଴ݕ ଴ݖ ് 0 hence homogeneous equation has non-trivial solution  

ܦ                       ൌ อ
sin ߠ3 െcos 3  െcos 3 
sin ߠ3 െ2cos 3  െ2cos 3 
sin ߠ3 െሺcos 3  ൅ sin 3 ሻ െ2cos 3 

อ ൌ 0  

֜ sin ߠ3 cos ߠ3 ሺsin ߠ3 െ cos ሻߠ3 ൌ 0 
֜ sin ߠ3 ൌ  ݎ݋ 0 cos ߠ3 ൌ  ݎ݋ 0 tan ߠ3 ൌ 1 
Case – 1         sin ߠ3 ൌ 0 
From equation (2) 
             z = 0 not possible     
Case – 1I            sin ߠ3 ൌ 0, sin ߠ3 ് 0 
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.ݐ sin ߠ3 ൌ 0    ֜ ݐ ൌ 0  ֜ ݔ ൌ 0  
From equation (2) 
             y = 0 not possible     
 
Case – 1II       tan ߠ3 ൌ 1  
ߠ3 ֜ ൌ ߨ݊ ൅ గ

ସ
, ݊ א   ܫ

,ݔ ֜ ,ݕ ݖ sin ߠ3 ൌ 0   ֜ ߠ ൌ ௡గ

ଷ
൅ గ

ଵଶ
, ݊ א  ܫ

ݔ ֜ ൌ 0, sin ߠ3 ് 0   ֜ ߠ ൌ గ

ଵଶ
, ହగ
ଵଶ
, ଽగ
ଵଶ
   

Hence 3 solutions.  
 

56.The maximum value of the expression 
ଵ

௦௜௡మାଷ ௦௜௡௖௢௦ାହ௖௢௦మఏ
 ݏ݅

Ans: 2 
 

Sol.        ݂ሺߠሻ ൌ ଵ

௦௜௡మାଷ ௦௜௡௖௢௦ାହ௖௢௦మఏ
ൌ ଵ

భషౙ౥౩మ
మ

ାయ
మ
ୱ୧୬ ଶାఱሺభశౙ౥౩మሻ

మ

 

׵ ݂ሺߠሻ࢞ࢇ࢓ ൌ
ଶ

଺ିହ
ൌ 2    

**** 


