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SECTION - A 

I..    Very  Short Answer Type Questions :                                                10 × 2 = 20 

       (i) Answer ALL questions. 

      (ii) Each question carries TWO marks. 

1..   If  A = (–2, –1, 0, 1, 2) and f : A → B is a surjection defined by  

      f(x) = 𝑥2 + x + 1 then find B. 

2.  Find the domain of the real valued function  f(x) = log (𝑥2– 4x + 3). 

3. Define trace of matrix. Find the trace of A if A =  

1 2 −
1

2

0 −1 2

−
1

2
2 1

 . 

4. Find the Rank of   
−1 −2 −3

   3   4   5

  4   5   6

 . 

5. If the vectors -3𝑖  + 4𝑗   + λ𝑘  and μ𝑖  + 8𝑗   + 6𝑘  are collinear vectors,           

     then find λ and μ. 

6. Find the vector equation of the line joining the points  2𝑖  + 𝑗   + 3𝑘    

    and −4𝑖  + 3𝑗   − 𝑘 . 

7. If 𝑎  = 2𝑖  − 3𝑗   + 5𝑘 , 𝑏  = −𝑖  + 4𝑗   +2𝑘  then find 𝑎 × 𝑏   and unit vector 

     perpendicular to both 𝑎  and 𝑏 . 

8. Find the period of the function tan (x + 4x + 9x + .... + 𝑛2x) where 

     n is any positive integer. 



9. Find the maximum and minimum values of 3 sin x – 4 cos x. 

10. Show that 𝑡𝑎𝑛ℎ−1(
1

2
) = 

1

2
 log𝑒 3. 

SECTION - B 

II..    Short Answer Type Questions :                                                             5 × 4 = 20 

       (i) Answer ANY FIVE questions. 

      (ii) Each question carries FOUR marks.  

11. If I =  
1 0
0 1

  and E =  
0 1
0 0

  , then show that  

      (𝑎𝐼 +  𝑏𝐸)3 =𝑎3𝐼 + 3𝑎2𝑏𝐸,  

       where I is unit matrix of order 2. 

12. Let ABCDEF be a regular hexagon with centre ‘O’,  show that 

       𝐴𝐵     + 𝐴𝐶     + 𝐴𝐷     + 𝐴𝐸     + 𝐴𝐹     = 3 𝐴𝐷     = 6 𝐴𝑂     . 

13. 𝑎  = 2𝑖  +𝑗  – 𝑘 , 𝑏  = –𝑖  + 2𝑗  – 4𝑘 , and 𝑐  = 𝑖  + 𝑗   + 𝑘 , then find  

     (𝑎 × 𝑏 ) . (𝑏 × 𝑐 ). 

14.    Find the value of 𝑠𝑖𝑛2 𝜋

10
 + 𝑠𝑖𝑛2 4𝜋

10
 + 𝑠𝑖𝑛2 6𝜋

10
 + 𝑠𝑖𝑛2 9𝜋

10
 . 

15. Prove that : 
1

sin 10°
− 

 3

cos 10°
 = 4. 

16. If sin x + sin y = 
1

4
 and cos x + cos y = 

1

3
 then show that 

      (i) tan ( 
𝑥+𝑦

2
) = 

3

4
   (ii) cot (x + y) = 

7

24
 . 

17. In ΔABC, prove that cot A + cot B + cot C = 
𝑎2+𝑏2+𝑐2

4𝛥
 . 

 

SECTION - C 

III..    Long Answer Type Questions :                                                             5 × 7 = 35 

       (i) Answer ANY FIVE questions. 

      (ii) Each question carries SEVEN marks. 



18. If f = {(4, 5), (5, 6),(6, –4}) and g = {(4, –4), (6, 5), (8, 5)} then find 

       (i) f + g       (ii) f – g       (iii) 2f + 4g        (iv) f + 4 

                    (v) fg          (vi) f/g       (vii)|f|. 

19. If A =   
3 −3 4

  2 −3  4

  0  −1  1

  , then show that 𝐴−1 = 𝐴3.                      

20. Solve the following simultaneous linear equations by using  

       Cramer’s rule 

       x + y + z = 1, 2x + 2y + 3z = 6, x + 4y + 9z = 3. 

21. Show that the line joining the pair of points 6𝑎  – 4𝑏  + 4𝑐 , –4𝑐  

       and the line joining the pair of points – 𝑎  – 2𝑏  – 3𝑐 , 𝑎  + 2𝑏  – 5𝑐  

       intersect at the point –4𝑐  when 𝑎 , 𝑏 , 𝑐  are non-coplanar vectors. 

22. If 𝑎  = 2𝑖   + 3𝑗   + 4𝑘 , 𝑏  = 𝑖  + 𝑗   – 𝑘  and 𝑐  = 𝑖  - 𝑗   + 𝑘 , then compute 

       𝑎 × (𝑏 × 𝑐 ) and verify that it is perpendicular to 𝑎  . 

23. If A + B + C = 𝜋 then prove that 

                 𝑐𝑜𝑠2 𝐴

2
 + 𝑐𝑜𝑠2 𝐵

2
 + 𝑐𝑜𝑠2 𝐶

2
 = 2(1 + sin 

𝐴

2
 sin 

𝐵

2
 sin 

𝐶

2
 ). 

24. If ΔABC if a = 13, b = 14, c = 15, show that R = 
65

8
 , r = 4, 𝑟1 = 

21

2
 , 

       𝑟2 = 12 and  𝑟3  = 14. 


