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Answer any 6 questions from 1 to 8. Each carries 3 scores 

1) (i) The relation R = { (1,1),(2,2),(3,3),(1,2),(2,3) } on the set A = {1,2,3} is  

a) Reflexive but neither symmetric nor transitive 

b) Symmetric and transitive but not reflexive 

c) An equivalence relation 

d) Symmetric only          (1) 

(ii) Show that the relation R on the set of Real numbers defined as R = {(a,b) : a≤ 𝑏2}  

 is neither reflexive nor symmetric and nor transitive.    (2) 

2) Express A = [
2 5 3
4 6 1
1 −2 3

]  as the sum of symmetric and skew symmetric matrix. (3) 

3) (i) A is a singular matrix ,then |𝐴| = _ _ _.        (1) 

(ii) Using determinant find the area of the triangle with vertices (2,7) , (1,1) , (10,8)  

             (2)  

4) A stone is dropped into a quite lake and waves move in circles at the rate of 4cm/sec. At 

what rate is the enclosed area increasing when the radius is 10 cm.   (3) 

5) Find the maximum and minimum value of 𝑥3+6𝑥2+9x+15    (3) 

6) (i) If �⃗� and �⃗⃗� are perpendicular , then �⃗� . 𝑏⃗⃗ ⃗ = _ _ _.      (1) 

(ii) Find the projection of �⃗�  = 𝑖̂ +𝑗̂ +3�̂� on �⃗⃗�  = 𝑖̂ +𝑗̂ -�̂�     (2) 

7) (i) Write the condition for which two lines 
𝑥−𝑥1

𝑎1
 = 

𝑦−𝑦1

𝑏1
   =  

𝑧−𝑧1

𝑐1
  and 

𝑥−𝑥2

𝑎2
 = 

𝑦−𝑦2

𝑏2
   =  

𝑧−𝑧2

𝑐2
 

are perpendicular.           (1) 

(ii) Show that the lines  
𝑥−3

2
 = 

𝑦−4

3
   =  

𝑧−1

3
 and 

𝑥+2

6
 = 

𝑦−2

−5
   =  

𝑧+1

1
   are perpendicular. (2) 

8) If P (A) = 
7

13
 , P (B) = 

9

13
 and P (A ∩ B) = 

4

13
 find 

(i)   P (A ∪ B)  (ii)   P (A/B)  (iii)   P (B/𝐴)    (3) 

Answer any 6 questions from 9 to 16. Each carries 3 scores 

9) Let f : [-1,1]→ R be defined by f(x) = 
𝑥

𝑥+3
 .Show that f is one one and onto.  (4) 



10) (i) Find the principal value of 𝑐𝑜𝑠−1(
1

2
)      (1) 

(ii) Write 𝑡𝑎𝑛−1(
𝑐𝑜𝑠𝑥

1−𝑠𝑖𝑛𝑥
) , 

−3𝜋

2
 < x <

𝜋

2
   in simplest form.   (3) 

11) (i). Construct a 2X2 matrix whose elements are given by 𝑎𝑖𝑗= 
𝑖

𝑗
    (1) 

                  (ii). If  X+Y = [
7 0
2 5

] and X−Y = [
3 0
0 3

] . Find X and Y     (3) 

12) Find the area of the ellipse 
𝑥2

16
 + 

𝑦2

9
 = 1        (4) 

13) (i) Find the order and degree of the differential equation 

 
𝑑2𝑦

𝑑𝑥2
− 5(

𝑑𝑦

𝑑𝑥
)2 − 6𝑦 = 𝑙𝑜𝑔𝑥       (1) 

(ii) Solve the differential equation 
𝑑𝑦

𝑑𝑥
+

𝑦

𝑥
= 𝑥2     (3) 

14) Find a unit vector perpendicular to each of the vector �⃗�  + �⃗⃗� and   �⃗� − �⃗⃗� 

 where �⃗�  = 3𝑖 ̂+2𝑗̂ +2�̂� and  �⃗⃗�  = 𝑖̂ +2𝑗̂ -2�̂�      (4) 

15) Find the shortest distance between the lines 

 �̂� = 2�̂� +𝑗̂+ 𝜆(2𝑖̂ -𝑗̂ +�̂�) and �̂� = 2𝑖̂-𝑗̂ -�̂� + 𝜇(3𝑖̂ +𝑗̂ -�̂�)     (4) 

16) A husband and a wife appear for an interview for the vacancies of the same post. 

If the probability of husband’s selection is 
1

7
 and that of wife’s selection is 

1

5
. If both tried 

to solve the problem independently , what is the probability that 

(i). both of them selected          (1) 

(ii). None of them selected         (1) 

(iii). Exactly one of them selected.`        (2) 

Answer any 3 questions from 17 to 20. Each carries 6 scores 

17) Solve the following system of linear equation by Matrix method 

2x+3y+3z = 5 

x-2y+z = –4 

3x-y-2z = 3            (6) 



18) (i). Find the value of 𝑘 if the function f(𝑥) = {
 𝑘𝑥2 , 𝑥 ≤  3 

 4 , 𝑥 > 3 
 is continuous at x = 3 

             (2) 

(ii) Differentiate  𝑥𝑠𝑖𝑛𝑥 , 𝑥 > 0 w.r.t  x       (2) 

(iii) Find 
𝑑𝑦

𝑑𝑥
 if , 𝑥 = 𝑎 (𝜃 + sin 𝜃), 𝑦 = 𝑎(1 − cos 𝜃)    (2) 

19) Evaluate 

(i). ∫
𝑥+3

𝑥2−2−5𝑥
 𝑑𝑥          (4) 

(ii) ∫ 𝑐𝑜𝑠2𝑥 𝑑𝑥
𝜋

2
0

          (2) 

20) Maximise Z = 5x+3y 

Subject to 3x+5y ≤ 15 

         5x+2y ≤ 10 

       x , y ≥ 0         (6) 
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