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COMMON EXAMINATION (2023- 24) 

Class-12 

( MATHEMATICS – 041 ) 

Set - 2 

                                       Section – A 

1. c 2. b  3. c 4.  d 5. b 6. c  7. b 8. d 9. c 10. a 

11. a 12.  d 13. a 14. b 15. a 16.  b 17. c 18.b 19. d 20. c 

 

                                                      Section – B 

                 21.    (a)  (1,1), (2,2), (3,3),(4,4) ∈ 𝑹, so R is reflexive.             (1 mark) 

                                 (1,3) ∈ 𝑹  𝒂𝒏𝒅 ( 𝟑, 𝟐) ∈ 𝑹 ⇒ ( 𝟏, 𝟐) ∈ 𝑹 

                                       So, R is transitive                                                 (1 mark)    

                                       

                  22. 

  
 

OR 

                   1 mark 

  ½ mark 

1/2 mark 

Marking scheme- set 2 

 

 

 

(1 mark) 

 

 

(1/2 mark) 

(1/2  mark) 
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23. Given profit function:   p(x) = 41 + 24x – 18x2. 

        

           
 

24. ∫ √𝟏 + 𝒄𝒐𝒔 𝟐𝒙
𝝅

𝟐
𝟎

 dx.    

 

             
 

  OR 

          ∫
𝒅𝒙

𝒙 √𝒙𝟐−𝟏

√𝟐

𝟏
  =[𝒔𝒆𝒄−𝟏 𝒙]𝟏

√𝟐    =  
𝝅

𝟒
                    ( 1 + 1 ) 

25. To find the area of the region bounded by the line 2y + x = 8, the x-axis and the 

lines x = 2 and x = 4. 

 

                  
                                                                = 5 square units  

 

Section – C 

 

26. If y =  (x)cos x  + (cos x)sin x  ,  

To find 
𝒅𝒚

𝒅𝒙
 : 

 

 1 ½ mark 

 

 

(1 mark) 

 

 

(1/2 mark) 

(1/2  mark) 

 

 

(1 mark) 

 

(1 mark) 

 

 

Fig ( ½ mark) 

 

(1 mark) 

 

(1/2  mark) 
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              1 mark 

                   ½ mark 

 

27.   𝑰 = ∫ [
𝟏

𝒍𝒐𝒈 𝒙
  −   

𝟏

(𝒍𝒐𝒈 𝒙)𝟐
]   dx          

                   ½ mark 

So,  

                    1 mark 

                                                                   1 mark 

                                           ½ mark 

 

28.    𝑰 =   ∫
𝒄𝒐𝒔 𝒙

𝒔𝒊𝒏𝟐 𝒙 + 𝟒 𝒔𝒊𝒏 𝒙+𝟓 
   dx 

       

            = ∫
𝒄𝒐𝒔 𝒙

𝒔𝒊𝒏𝟐 𝒙 + 𝟒 𝒔𝒊𝒏 𝒙+𝟒 +𝟏 
   dx 

 

                                         =  ∫
𝒄𝒐𝒔 𝒙

( 𝒔𝒊𝒏 𝒙+  𝟐)𝟐 +𝟏 
   dx                                 ½ M 

                                   take t= sin x,     then dt = cos x dx              ½ M                 

                                    = ∫
𝒅𝒕

( 𝒕+  𝟐)𝟐 +𝟏 
 = tan-1 (t+2) + c                      1 ½ M 

                                  I = tan-1 ( sin x + 2) + c                                  ½ M 

29.   
𝒅𝒚

𝒅𝒙
 – 3y cot x = sin 2x,  
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                  1M 

 
                              

                                   ½  M 

                            ½ M 

 

given that y = 2 when x = 
𝝅

𝟐
,   we get C = 4                   ½ M 

so, required particular solution is: 

                                                      ½ M 

OR 

     (x – 1) 
𝒅𝒚

𝒅𝒙
 = 2 x3 y 

                                                      ½ M                

 

                        1M 

          1 ½ M 

30. Maximise Z = 60 x + 40 y 

      Subject to constraints: 5x + 6y ≤ 𝟒𝟓 ;   𝟑𝒙 + 𝟐𝒚 ≤ 𝟏𝟖;  𝒙 ≥ 𝟎,   𝒚 ≥ 𝟎. 

               2 M  

 

  
Maximum at  all points of the line segment (6, 0) and ( 9/4, 45/8),  
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maximum value is 360.                                                                            1 M 

 

 

31. Three critics review a book.  For the three critics, the odds in favour of the book 

are (5:2), (4:3) and (3:4) respectively. 

 

                        1M 

Required probability = P ( 2 critics favour the book 0r 3 critics favour the book) 

                                      

                                         1M 

( since A, B, C are independent events) 

                                                               1M          

        

        OR 

                                    

                                                                             1M 

                          

                                                                                                                        ½ M 

                         

                                                                                                                  ½ M 

                       

                                   

                                                                           ½  +    ½ M 

                                                                     Section – D 

32.     

                           1 ½ M 
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                                             1 ½  M 

  1 ½ M 

                     1/2 M 

             Or 

                   The given function f:N→N is defined by, 

                     f(n)={ n+1 /2 , if n is odd 

                                n/ 2 , if n is even 

                         Assume x1 =5 and x2 =6. 

                       f( 5 )=  6 / 2 =3 

                       f( 6 )= 6/ 2 =3 

                        So, f( x1 )=f( x2 ) but x1 ≠ x 2 .                                                                    2M 

                         Therefore, f is not one-one.                                                                        

         A function f:X→Y is onto or surjective,  

         if for every y∈Y, there exists an element in x such that f( x )=y. 

                     Let, n∈N be any element. 

                      If n is odd, then n=2r+1 for some r∈N there exists 4r+1∈N such that, 

                         f( 4r+1 ) =2r+1                                                                                             1M 

                      If n is even, then n=2r for some r∈N there exists 4r∈N such that, 

                      f( 4r )= 4r /2 =2r                                                                                             1M 

                            So, f is onto. 

                       Thus, f is onto but not one-one.                                                                   1M 

33. Given System of equations: 

x – y + z = 4 ;   x – 2y – 2z = 9;  2x = y = 3z = 1. 

 

  ½ M 
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                                                           1 M 

                                    1 M 

                                                                       ½ M 

                                       1 + ½ M 

                                                ½ M 

34. To find the area of the region bounded by the ellipse 
𝒙𝟐

𝒂𝟐 + 
𝒚𝟐

𝒃𝟐  = 𝟏 , 

 

 

              1M 

 

                                                                        1 M 

                                                          1 M 

                                                                           1M 

                                                                                             

                                                         1M 

35. To find check the lines intersect or not; 

                                                                 

                                     1 ½ M 

½ M 
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                                                   2M 

                           Therefore the given lines intersect each other at the point (-1, -1, -1).    1M 

Or  

To find the shortest distance between the following pair of lines:                                                                                                        
𝒙 − 𝟓

𝟒
 =   

𝒚 − 𝟕

−𝟓
  =  

𝒛  +  𝟑

−𝟓
  𝒂𝒏𝒅 

𝒙 − 𝟖

𝟕
 =  

𝒚 − 𝟕

𝟏
 =  

𝒛 − 𝟓

𝟑
. 

 

                             ( 𝒂𝟐⃗⃗ ⃗⃗    -  𝒂𝟏⃗⃗ ⃗⃗    )  =    3𝒊̂  + 𝟎 𝒋̂   + 𝟖 𝒌̂                                                (1 mark) 

           

                 ( 𝒃𝟐
⃗⃗ ⃗⃗    x   𝒃𝟏

⃗⃗ ⃗⃗    ) = |
𝒊̂ 𝒋̂ 𝒌̂
𝟒 −𝟓 −𝟓
𝟕 𝟏 𝟑

|  = − 𝟏𝟎𝒊̂  − 𝟒𝟕 𝒋̂   + 𝟑𝟗 𝒌̂           ( 1  marks) 

   

                  Shortest distance = |
 ( 𝒂𝟐⃗⃗⃗⃗  ⃗   −  𝒂𝟏⃗⃗⃗⃗  ⃗   ) .  (  𝒃𝟐

⃗⃗ ⃗⃗     𝐱   𝒃𝟏
⃗⃗ ⃗⃗   )       

|(  𝒃𝟐
⃗⃗ ⃗⃗     𝐱   𝒃𝟏

⃗⃗ ⃗⃗   ) |
|                                       (1mark) 

                        S D  = |
 (  𝟑𝒊̂ +𝟎 𝒋̂  +𝟖 𝒌̂   )    .     ( − 𝟏𝟎𝒊̂ −𝟒𝟕 𝒋̂  +𝟑𝟗 𝒌̂  )               

√𝟏𝟎𝟐+  𝟒𝟕𝟐 + 𝟑𝟗𝟐
|                             (1 mark) 

                           S.D = |
𝟐𝟖𝟐

√𝟑𝟖𝟑𝟎
|                                                                      ( 1mark) 

 

   Section – E 

36. (i) F’(x) = 6(x+1)2 (x-3)2 (x-1)  

(ii) The critical points of the given function are  -1,3,1 

(iii) The interval in which the function is strictly increasing are (1, 3) ∪ (𝟑, ∞). 
  OR  

(iv) The interval in which the function is decreasing  are (∞,𝟏]. 
 

37.  (i) To Find the vector that represents the flight path of Airplane 1.  

  

 
 

                                           1M 

 (ii)  

                                      1 M 

                          (iii) the angle between the flight paths of Airplane 1 and Airplane 2 

                                just after  take-off :  
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                                                                             2M 

 

                                        OR 

                2M 

38. (i) Number of Blue balls = 12,     

Number of red balls = 8, 

Number of yellow balls = 10, 

Number of green  balls = 5 

Total number of balls = 35. 

Since the two balls are drawn without replacement: 

 

                                 

                                                         1M 

(ii) P(both are red) = 8/35  . 7/34 

                                 = 4/85 

 

(iii) P (Y’ ∩ G) = P(G) . P(Y’/G) =   5/35.   24/34 

                                                       = 12/119. 

OR 

(iv) P(F’ ∩ E’) = P(E’). P(F’/E’) = 23/35 . 22/34 

                                                       = 253/595 

                       

          

                            

                                  

                               

P ( B ∩ 𝑮) = 


