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COMMON EXAMINATION (2023- 24) 

Class-12 

( MATHEMATICS – 041 ) 

 

                                       Section – A 

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

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

 

                                                      Section – B 

                 21.    the value of tan-1 ( 2 sin ( 2 cos -1 
√𝟑

𝟐
 )) 

                                                 ½ m 

                                   ½ m  + ½ m 

                                                                                 ½ m 

                        

                  22. Given as f(x) = (x – 1)ex + 1 

                                      ⇒ f’(x) = x ex As given x > 0                          1 M 

                                                     1M 

 OR 

                          GIVEN: f(x) = sinx + √𝟑 𝒄𝒐𝒔 𝒙 

                                                                                              ½ m 

                                               

                                                               1/2m + 1/2m 

                                             1/2 m 

 

          

Marking scheme- set 3 

 



CHENNAI SAHODAYA SCHOOLS COMPLEX 

 

Page 2 of 13 
 

 

            23. Given:  

                 The volume of a sphere is increasing at the rate of 3 cubic centimetre per second.  

                         dV/dt = 3 cm2 /sec 

                         We have volume of sphere, V = 4/3 ℼr3 

                        Differentiate w.r.t ‘t’ 

                         dV/dt = 4/3 × ℼ × 3 × r2 dr/dt 

                              3 = 4ℼ (2)2 dr/dt 

                          dr/dt = 3 /16ℼ cm/sec                            1m 

                    Surface area of sphere, A = 4ℼr2  

                     Differentiate w.r.t ‘t’ 

                     dA/dt = 4ℼ × (2r) dr/dt 

                   dA/dt = 4ℼ × (2×2) × (3/16ℼ) 

                          dA/dt = 3 cm2/sec                            ½ m 

       ∴ the rate of increase of its surface area, when r = 2 cm is 3cm2/sec   ½ m 

   

           

 

24. ∫
𝟏

√𝒙𝟐+𝟐𝒙+𝟐
 dx. 

 

     

 

 
             

 

  OR 

         ∫𝒆𝒙 ( 𝟏+𝒔𝒊𝒏𝒙)

( 𝟏+𝒄𝒐𝒔 𝒙)
  dx   

 

 

   

 

   1m 

 

 

 

(1 mark) 

 

(1 mark) 

 

https://www.cuemath.com/measurement/volume-of-sphere/
https://www.cuemath.com/calculus/differentiation/
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     1m 

 

            25. To find the area under the curve y = 2√𝒙   included between 

 x= 0 and x = 1. 

                                                        1m 

 

                             1m 

 

                                                                Section – C 

                     26. x = a𝒆𝜽( sin 𝜽 − 𝒄𝒐𝒔 𝜽)       and                y = a𝒆𝜽( sin 𝜽 + 𝒄𝒐𝒔 𝜽).  

   
  

           27.   ∫   
𝒄𝒐𝒔 𝒙

𝟏+𝒆𝒙

𝝅

𝟐

−
𝝅

𝟐

  dx     

 

1m 

 

1m 

 

½ m 

½ m 
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                               1+ ½ m 

                                             1 + ½ m 

                     OR 

                                               1 m 

                                                1m 

                                                            1m  

            28. ∫
√ 𝟏− √𝒙

√ 𝟏+ √𝒙
  dx. 

                               

                                                 1m       
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                                                     1m 

 

                                 

                                             1m 

                                        

                   29. (x – y) 
𝒅𝒚

𝒅𝒙
  = x + 2y.  

                                

                                                                 ½ m 

                                                     ½ m 
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                                     1m 

             Therefore the general solution is; 

                                        ½ m 

               

                        1/2 m 

30.        Minimise Z = 300x + 400y  

                   Subject to constraints:  6x +10 y ≥ 𝟔𝟎 ;    4x + 4y ≥ 𝟑𝟐;     𝒙 ≥ 𝟎, 𝒚 ≥ 𝟎. 

 

                         1m 

                        1m 

     Z< 2700   ( draw dotted line on the graph)                                                            ½ m 

 

                       ½ m 

31. A bag I contains 5 red and 4 white balls and bag II contains 3 red and 3 white balls.  Two 

balls are transferred from the bagI to the bag II and then one ball is drawn from the bag 

II.  If the ball drawn from the bag II is red, then find the probability that one red and one 

white ball is transferred from the bag I to the bagII. 
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                  2 m 

   

    1m 

 

OR 

                the probability distribution of the random variable X, 

                   which denotes number of sixes in two tosses of a die. 

               ½ m 

              1 ½ m 

                                                     1m    
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                                            Section – D 

 

32. If A = [
𝟐 −𝟏 𝟏

−𝟏 𝟐 −𝟏
𝟏 −𝟏 𝟐

], verify that A3 – 6A2 + 9A – 4 I = 0 and hence find A-1     

                              

          

 
 

 

                                                           

          

 
 

                                             

                       

33. If A= [
𝟏 𝟐 𝟏
𝟏 −𝟏 −𝟐
𝟏 𝟏 𝟑

]   ;  |𝑨|  =  -9 

 

 

A-1 =  -1/9  [
−𝟏 −𝟓 −𝟑
−𝟓 𝟐 𝟑
𝟐 𝟏 −𝟑

]                            2m 

 

Write given equations in matrix form; 
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                    [
𝟏 𝟏 𝟏
𝟐 −𝟏 𝟏
𝟏 −𝟐 𝟑

]   [
𝒙
𝒚
𝒛
] = [

𝟑
𝟐
𝟐
] 

               We take as;    BX= C 

                                          X= B-1  C 

                                          𝑿 =  (AT)-1 C                                                                       1m 

                                                                 2m 

33.Let �⃗⃗� , �⃗⃗� , 𝒂𝒏𝒅 �⃗�   be three vectors such that |�⃗⃗� | = 1, |�⃗⃗� | = 2 and |�⃗� | = 3.  

                 1m 

                     2m 

 

                           2m 
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34. Sketch the graph y = |𝒙 + 𝟏|.  Evaluate ∫ |𝒙 + 𝟏|
𝟏

−𝟑
dx.  What does this value represent of 

the graph? 

 

                               1 ½  m 

                                                          1m 

2 + ½ m 

OR 

The line x = 2y + 3 and the lines y =1 and y = -1.  

 

 

                       1 ½ m 

From the fig; to find area 

                                                 2+ 1 

                                                    ½ m 
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35. Let f : R - { −
𝟒

𝟑
 } → 𝑹 be a function defined as f(x) = 

𝟒𝒙

𝟑𝒙+𝟒
; 

                 2m 

                                                              1m 

Function f is onto , when  range of f = R – { 4/3}                   1+1 m                                                    

 

                                                  

                                                                                                  

                                        

                                                 

 

 

              

 

                                                                        

                                                           

                                                                           

                                                                                         

                                                                             

                           

                                                                                                                                                        

                                                                                   

                                             Section – E 

36. (i) The possible values of X are 1, 0, -1, -3 

(ii) P(X = -3) = 125/216 

(iii)   

X 1 0 -1 -3 

P(X = x) 
1/6 5/36 25/216 125/216 

 

  OR  

(iv) expected amount : loss of Rs 91/54  .  

 

37.  (i) If x and y represent the length and breadth of its rectangular base,   

        then relation between the x and y is: 
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                                                                                      1m 

 

                          (ii) If the construction of the tank cost Rs.70 per sq. meter for the base and  

                                 Rs.45 per sq. meter for sides,  

                                 to find the making cost ‘C’ expressed as a function of x; 

                                                                                 

                          (iii) to find for what value of x , C is minimum: 

                                             

                                             

                                            

                                                            ,      

                                OR 

                                      

                                                                                         

C’’(x) 
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38. (i) A( 8, 10, 0)  D (0, 0, 30) 

 

                                         
                                                         

(ii) C ( 15, -20, 0) ,  D ( 0, 0, 30);   |𝑪𝑫|  = 𝟓 √𝟔𝟏 . 

 

(iii) B( -6, 4, 0) D( 0, 0, 30);    vector DB is =   −𝟔�̂� + 𝟒𝒋̂ − 𝟑𝟎�̂� 

OR 

(iv)  A ( 8, 10, 0)  ; B( -6, 4, 0) ;  C ( 15, -20, 0)  

        |𝑶𝑨| + |𝑶𝑩| + |𝑶𝑪|  =  √𝟏𝟔𝟒  + √𝟓𝟐 + √𝟔𝟐𝟓. 

      

 

                                                        

                       

          

                            

                                  

                               

 


