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Answer ALL Questions 

PART A - (10 x 1 = 10 Marks) 

1. 
lo g

lim
c o tx

x

x 
 

(a) 2    (b) 0     (c) 2     (d) -2  

2. 𝑑(tan−1 𝑥) = 

(a) 
1

𝑥
    (b) 

1

1+ 𝑥2
    (c) 

1

1+ 𝑥     (d) 
1

1−𝑥2
  

3. 
𝜕𝑢

𝜕𝑥
𝑑𝑥 +

𝜕𝑢

𝜕𝑦
𝑑𝑦 = 

  (a) 𝑑𝑢    (b) 𝑛𝑢     (c) 𝑢𝑑𝑢    (d) 𝜕𝑢  

4. If u (x, y) and v (x, y) are functionally independent then 
𝜕 𝑢 ,𝑣 

𝜕(𝑥 ,𝑦)
 ≠  

  (a) 2    (b) 3     (c) 0     (d) -1  

5. 𝛽 𝑚,𝑛 = 

  (a) Γ 𝑚 + 𝑛         (b) 
Γ 𝑚 Γ 𝑛 

Γ 𝑚+𝑛  
      

 (c) Γ 𝑚 Γ 𝑛         (d) Γ 𝑚 +  Γ 𝑚   
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6. If 𝑓(𝑥) is odd  then 
1

1

( )f x d x



 .  

(a) 2
 

   (b) 0
 

    (c) 1    (d) 1/2 

7. Change the order of the integration of 

1

0 0

x

I d yd x   . 

  (a) 

1

0 0

x

d x d y         (b) 

1

0 0

x

d y d x       

  (c) 

1 1

0 y

d x d y   
 

     (d) 

1

0 0

x

d y d x    

8. Evaluate 

2 2

1

x

x

d y d x





   

  (a) 2    (b) 0     (c) 6    (d) 1/2  

9. If |A| = 0 then at least one of the Eigen values of A is 

  (a) positive   (b) negative   (c) 1    (d) 0  

10. If A is an orthogonal matrix then  

(a) |A| =0   (b) A is singular   (c) A
2 

= I   (d) A' = A
-1

 

PART - B (5 x 2 = 10 Marks) 

11. Find 𝑑 𝑙𝑜𝑔  𝑐𝑜𝑠  𝑙𝑜𝑔 𝑥   . 

12. Find the stationary values of 𝑓 𝑥 ,𝑦 =  𝑥3 +  𝑦3 −  3𝑎𝑥𝑦. 

13. Prove 
𝛽  𝑚+1 ,   𝑛 

𝛽(𝑚  ,   𝑛+1)
=

𝑚

𝑛
. 

14. Evaluate 

s in

0 0

a

I rd rd

 

   . 

15. Two Eigen values of the matrix for A =   
2 0 1
0 2 0
1 0 2

   are 1 and 2. Find the third Eigen  

value and |A|. 
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PART - C (5 x 16 = 80 Marks) 

16. (a) (i) Find the nth derivatives of 
2𝑥−3

𝑥2−3𝑥+2
 .

        
                 (8)  

  (ii) If y= 2cost-cos2t, x= 2sint-sin2t. Find the value of 
𝑑2𝑦

𝑑𝑥2
 at 𝑥 =

𝜋

2
.        (8) 

Or 

(b) (i) A pizza, heated to a temperature of 400° Fahrenheit, is taken out of an oven and 

   placed in a 75°F room at time t=0 minutes. The temperature of the pizza is      

   changing such that its decay constant, k, is 0.325. At what time is the                

   temperature of the pizza 150°F and, therefore, safe to eat? Give your answer in 

   minutes.                           (8) 

 (ii) Find the first three non-zero terms of the Maclaurin series for                                    

   𝑓 (𝑥)  =  𝑒𝑥  𝑐𝑜𝑠 𝑥.                   (8) 

17. (a) (i) Find the greatest and the least distances of the point (3, 4, 12) from the unit       

   sphere whose centre is at the origin.                    (8) 

  (ii) If 𝑢 = 𝑡𝑎𝑛−1  
𝑥3+ 𝑦3

𝑥  + 𝑦  
   then prove 𝑥

𝜕𝑢

𝜕𝑥
+  𝑦

𝜕𝑢

𝜕𝑦
 = 𝑠𝑖𝑛2𝑢.                     (8) 

Or 

(b) (i) Expand  𝑥2𝑦 + 3𝑦 − 2 in powers of (𝑥 − 1) and (𝑦 + 2) upto third degree 

 terms.                           (8) 

 (ii) If 𝑥 +  𝑦 + 𝑧 =  𝑢 , 𝑦 + 𝑧 =  𝑢𝑣, 𝑧 =  𝑢𝑣𝑤, prove 
𝜕 𝑥 ,   𝑦 ,   𝑧 

𝜕(𝑢 ,   𝑣,   𝑤)
= 𝑢2𝑣.      (8) 

18. (a) (i) Evaluate  
𝑑𝑥

𝑥2−6𝑥+13
.

            

            (8) 

  (ii) Evaluate 

/ 2

0

tanI d



   .                             (8) 

Or 

 (b) (i) Evaluate 

/ 2

0

lo gs inI d



   .                           (8) 

  (ii) Evaluate 

3

2

0

s in

1 co s

x x
I d x

x






 .                     (8) 
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19. (a) (i) Change the order of integration 

1 2

0

x

x

x
d yd x

y



  and hence evaluate.             (8) 

  (ii) Evaluate 
2 2

( )

0 0

x y
e d xd y

 

 

  by converting to polar co-ordinates.      (8) 

Or 

 (b) (i) Find the volume of the ellipsoid 
𝑥2

𝑎2
+

𝑦2

𝑏2
+

𝑧2

𝑐2
.                  (8) 

  (ii) Evaluate 

lo g 2 lo g

( )

0 0 0

x yx

x y z
e d zd yd x



 

   .           (8) 

20. (a) (i) Using Cayley - Hamilton theorem find 𝐴−1 𝑎𝑛𝑑 𝐴4 for 𝐴 =   
1 2 3
2 −1 4
3 1 −1

 .  (8) 

  (ii) Find the Eigen values and Eigen vectors of 𝐴 =   
3 −1 1
−1 5 −1
1 −1 3

 .             (8) 

Or 

(b) Reduce the Q.F 10𝑥2 +  2𝑦2 +  5𝑧2 + 6𝑦𝑧 − 10 𝑧𝑥 − 4𝑥𝑦 into a Canonical form by 

an orthogonal transformation and hence find the rank, signature, index and nature of 

the Q.F.                     (16) 

 

 


