
 

 

 
 

SECTION – B 

Question numbers 11 to 22 carry 4 marks each. 

Q.11. A family has 2 children. Find the probability that both are boys, if it is known that  

(i) at least one of the children is a boy, 

(ii) the elder child is a boy.    4 marks 

Q.12. Show that the relation S in the set 𝑨 = {𝒙 𝝐 𝒁 ∶ 𝟎 ≤ 𝒙 ≤ 𝟏𝟐} given by  
          𝑺 = {(𝒂, 𝒃): 𝒂, 𝒃 𝝐 𝒁,|𝒂 − 𝒃|𝐢𝐬 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟒} is an equivalence relation. Find the set   
         of all elements related to 1.  4 marks 

Q.13. Prove the following:  4 marks 

𝒕𝒂𝒏−𝟏𝒙 + 𝒕𝒂𝒏−𝟏 (
𝟐𝒙

𝟏 − 𝒙𝟐
) = 𝒕𝒂𝒏−𝟏 (

𝟑𝒙 − 𝒙𝟑

𝟏 − 𝟑𝒙𝟐
). 

OR 

Prove the following: 

𝒄𝒐𝒔 [𝒕𝒂𝒏−𝟏{𝒔𝒊𝒏(𝒄𝒐𝒕−𝟏𝐱)}] = √
𝟏 + 𝒙𝟐

𝟐 + 𝒙𝟐
. 

Q.14. Express the following matrix as the sum of a symmetric and a skew symmetric  
          matrix, and verify your result:  4 marks 

(
𝟑 −𝟐 −𝟒
𝟑 −𝟐 −𝟓

−𝟏 𝟏 𝟐
) 

Q.15. If �⃗⃗� = 𝒊̂ + 𝒋̂ + 𝒌̂, 𝒃⃗⃗ = 𝟒𝒊̂ − 𝟐𝒋̂ + 𝟑𝒌̂ 𝒂𝒏𝒅 �⃗� = 𝒊̂ − 𝟐𝒋̂ + 𝒌̂, 𝐟𝐢𝐧𝐝 𝐚 𝐯𝐞𝐜𝐭𝐨𝐫 𝐨𝐟  

            𝐦𝐚𝐠𝐧𝐢𝐭𝐮𝐝𝐞 𝟔 𝐮𝐧𝐢𝐬 𝐰𝐡𝐢𝐜𝐡 𝐢𝐬 𝐩𝐚𝐫𝐚𝐥𝐥𝐞𝐥 𝐭𝐨 𝐭𝐡𝐞 𝐯𝐞𝐜𝐭𝐨𝐫 𝟐 �⃗⃗� − 𝒃⃗⃗ + 𝟑𝒄 ⃗.  4 marks 

OR 

Let �⃗⃗� = 𝒊̂ + 𝟒𝒋̂ + 𝟐𝒌̂, 𝒃⃗⃗ = 𝟑𝒊̂ − 𝟐𝒋̂ + 𝟕𝒌̂ 𝒂𝒏𝒅 �⃗� = 𝟐𝒊̂ − 𝒋̂ + 𝟒𝒌̂. 𝑭𝒊𝒏𝒅 𝒂 𝒗𝒆𝒄𝒕𝒐𝒓   

�⃗⃗�  𝒘𝒉𝒊𝒄𝒉 𝒊𝒔 𝒑𝒆𝒓𝒑𝒆𝒏𝒅𝒊𝒄𝒖𝒍𝒂𝒓 𝒕𝒐 𝒃𝒐𝒕𝒉 �⃗⃗�  𝒂𝒏𝒅 �⃗⃗�  𝒂𝒏𝒅 �⃗� . 𝒅⃗⃗ = 𝟏𝟖.  

Q.16. find the points on the line   4 marks 

𝒙 + 𝟐

𝟑
=

𝒚 + 𝟏

𝟐
=

𝒛 − 𝟑

𝟐
 𝒂𝒕 𝒂 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒐𝒇 𝟓 𝒖𝒏𝒊𝒕𝒔 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕 𝑷(𝟏, 𝟑, 𝟑). 

OR 

Find the distance of the point P (6, 5, 9) from the plane determined by the point A 
(3, -1, 2), B (5, 2, 4) and C (-1, -1, 6). 
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Q.17. Solve the following differential equation:  4 marks 

(𝒙𝟐 − 𝟏)
𝒅𝒚

𝒅𝒙
+ 𝟐𝒙𝒚 =

𝟏

𝒙𝟐 − 𝟏
 ; |𝒙| ≠ 𝟏  

OR 

Solve the following differential equation:  

√𝟏 + 𝒙𝟐 + 𝒚𝟐 + 𝒙𝟐𝒚𝟐 + 𝒙𝒚
𝒅𝒚

𝒅𝒙
= 𝟎. 

∴  √1 + 𝑦2 = −√1 + 𝑥2 −
1

2
log |

√1 + 𝑥2 − 1

√1 + 𝑥2 + 1
| + 𝑐. 

Q.18. Show that the differential equation (𝒙 − 𝒚)
𝒅𝒚

𝒅𝒙
= 𝒙 + 𝟐𝒚, is homogeneous and solve  

          it. 4 marks 

Q. 19. Evaluate the following:  4 marks 

∫
𝒙 + 𝟐

√(𝒙 − 𝟐)(𝒙 − 𝟑)
 𝒅𝒙.   

Q.20. Evaluate the following:  4 marks 

∫
𝟓𝒙𝟐

𝒙𝟐 + 𝟒𝒙 + 𝟑
 𝒅𝒙.

𝟐

𝟏

 

Q. 21. 𝑰𝒇 𝒚 = 𝒆𝒂 𝒔𝒊𝒏−𝟏𝒙, −𝟏 ≤ 𝒙 ≤ 𝟏, 𝒕𝒉𝒆𝒏 𝒔𝒉𝒐𝒘 𝒕𝒉𝒂𝒕     4 marks 

(𝟏 − 𝑿𝟐)
𝒅𝟐𝒚

𝒅𝒙𝟐
− 𝒙

𝒅𝒚

𝒅𝒙
− 𝒂𝟐𝒚 = 𝟎 

Q. 22. 𝐈𝐅       4 marks 

𝒚 = 𝒄𝒐𝒔−𝟏 (
𝟑𝒙 + 𝟒√𝟏 − 𝒙𝟐

𝟓
) , 𝒇𝒊𝒏𝒅

𝒅𝒚

𝒅𝒙
. 

SECTION – C 

Question numbers 23 to 29 carry 6 marks each. 

Q. 23. Using properties of determinants, prove the following:   6 marks 

|
𝒙 𝒙𝟐 𝟏 + 𝑷𝒙𝟑

𝒚 𝒚𝟐 𝟏 + 𝑷𝒚𝟑

𝒛 𝒛𝟐 𝟏 + 𝑷𝒛𝟑

|  

= (𝟏 + 𝑷𝒙𝒚𝒛)(𝒙 − 𝒚)(𝒚 − 𝒛)(𝒛 − 𝒙). 
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OR 

Find the inverse of the following matrix using elementary operations: 

𝑨 = (
𝟏 𝟐 −𝟐

−𝟏 𝟑 𝟎
𝟎 −𝟐 𝟏

)  

Q.24. A bag contains 7 red, 4 white and 5 black balls. Two balls are drawn at random, from  
          the bag. What is the probability that both the balls are white? 6 marks  

Q.25. One kind of cake requires 300 g of flour and 15 g of fat, another kind of cake requires  
          150 g of flour and 30 g of fat. Find the maximum number of cakes which can be made  
          from 7.5 kg of flour and 600 g of fat, assuming that there is no shortage of the other  
          ingredients used in making the cakes. Make it as an L.P.P. and solve it  
          graphically. 6 marks 

Q.26. Find the coordinates of the foot of the perpendicular and the perpendicular distance  
          of the point P (3, 2, 1) from the plane 𝟐𝒙 − 𝒚 + 𝒛 + 𝟏 = 𝟎. Find also, the image of the  
          point in the plane.  6 marks 

Q.27. Find the area of the circle 𝟒𝒙𝟐 + 𝟒𝒚𝟐 = 𝟗 which is interior to the parabola  
          𝒙𝟐 = 𝟒𝒚. 6 marks 

OR 
 

Using integration, find the area of the triangle ABC, coordinates of whose vertices 
are A(4, 1) B(6, 6) and C(8, 4). 

Q.28. If the length of three sides of a trapezium other than the base is 10 cm each, find the  
          area of the trapezium, when it is maximum. 6 marks 

Q.29. Find the interval in which the following function 𝒇(𝒙) = 𝟐𝟎 − 𝟗𝒙 + 𝟔𝒙𝟐 − 𝒙𝟑 is   

(a) strictly increasing, 

(b) strictly decreasing.   6 marks 

 

 

 

 

 

  

 

 
 
 

http://www.4ono.com/

