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Answer ALL Questions 

PART A - (10 x 1 = 10 Marks) 

1.  xh
dx

d 1
sec

  is  CO1- R 

 (a) 
2

1

1

xx 

  (b)

 
2

1

1

xx 

 (c) 
2

1

1

xx 

  (d)  
2

1

1

xx 

 

2. 
𝑙𝑖𝑚
𝑥 → 0

𝑒𝑎𝑥 −𝑒−𝑎𝑥

𝑙𝑜𝑔  (1+𝑏𝑥 )
 is CO1- R 

 (a)  𝑎 𝑏  (b)  𝑎 2𝑏  (c)  2𝑎 𝑏  (d) 2 𝑏  

3. If 𝑢 = 𝑥𝑦𝑓  
𝑦

𝑥
 + 𝑦𝑧𝑓  

𝑦

𝑧
 , then 𝑥

𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
+ 𝑧

𝜕𝑢

𝜕𝑧
                 CO2- R 

 (a) 𝑢2  (b) 3𝑢  (c) u (d) 2u 

4. 
 

𝑑𝑥

 1 + 𝑥
=

8

0

 
                CO2- R 

 (a)3 (b)6 (c)4 (d)-6 

5. Value of  Γ  
1

2
  is CO3- R 
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 (a) 
𝜋

2
 

(b)  
𝜋

2
 

(c)  𝜋 (d) 𝜋 

6. 𝛽 𝑚,𝑛 Γ 𝑚,𝑛 = CO3- R 

 (a) Γ 𝑚 
 

 (b) Γ 𝑚 Γ 𝑛   (c) 𝛽 𝑛  (d) 𝛽 𝑚 𝛽 𝑛  

7.    𝑑𝑧𝑑𝑦𝑑𝑥
3

0

2

0

1

0
 is CO4- R 

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

8. While changing Cartesian coordinates to polar coordinates in double 

integration, 𝑑𝑥𝑑𝑦 is changed into 

CO4- R 

 (a) 𝑑𝑟𝑑𝜃 (b) 𝑟𝑑𝑟𝑑𝜃 (c) sin 𝜃 𝑑𝑟𝑑𝜃 (d) 𝑟 sin 𝜃 𝑑𝑟𝑑𝜃 

9. If  
1
2
2
  is an eigen vector of the matrix  

4 −2 1
2 0 1
2 −2 3

 , then the 

corresponding eigen value is 

CO5- R 

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

10. The Eigen values of, A
-1 

for 

 𝐴 =  
3 1
0 2

  is 

CO5- R 

 (a) 
1

2
, 1   (b) 

3

2
,

1

2
   (c) 

1

3
,

1

2
  (d) 3, 2 

 PART – B (5 x 2= 10 Marks) 

11. Find 

𝑑𝑦

𝑑𝑥
 given 𝑥 = 𝑎𝑐𝑜𝑠3𝜃;  𝑦 = 𝑎𝑠𝑖𝑛3𝜃.                                                                         CO1- App 

12. Write down the Taylor’s formula to 𝑓(𝑥,𝑦) in powers of x and y.                              CO2 -U 

13. Evaluate 

  𝑠𝑖𝑛6
𝜋

2 

0
𝑥𝑑𝑥.                                                                                                               CO3- E 

14. Evaluate 

  
𝑥𝑑𝑥𝑑𝑦

𝑥2+𝑦2

𝑎

𝑦

𝑎

0
 by change of order.                                                                                    CO4 -E 
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15. Find the nature of the quadratic form 2𝑥2 + 4𝑥𝑦 + 2𝑦2 .                                            CO5- U 

 
PART – C (5 x 16= 80Marks) 

     

16. (a) If y= 𝑒𝑎𝑠𝑖𝑛
−1𝑥 ,𝑝𝑟𝑜𝑣𝑒 𝑡𝑎𝑡  

   1 − 𝑥2 𝑦𝑛+2 −  2𝑛 + 1 𝑥𝑦𝑛+1 −  𝑛2 + 𝑎2 𝑦𝑛 = 0  

CO1- App  (16) 

  
Or 

  

 (b) (i) Using Mcclaurin’s series, expand 𝑡𝑎𝑛𝑥 by up to fifth degree. CO1 -App  (8)   

  (ii) A corpse was found by a detective at exactly 8 P.M. The 

detective also measured the body temperature and found it to be 

70F. Two hours later, the detective measured the body 

temperature again and found it to be 60F. If the room temperature 

is 50F, and assuming that the body temperature of the person 

before death was 98.6 F, at what time did the murder occur? 

CO1 -App  (8)   

        

17. (a) (i) Examine  𝑓 𝑥,𝑦 = 𝑥3 + 𝑦3 − 12𝑥 − 3𝑦 + 20 its extreme  

     values. 

CO2 -App    (8) 

  (ii) Find the Jacobian of y1, y2, y3with respect to x1, x2, x3    

 if 

3

21

3

2

13

2

1

32

1
,,

x

xx
y

x

xx
y

x

xx
y   

 

CO2 -App    (8) 

  
Or 

  

 (b) Given the transformation 𝑢 = 𝑒𝑥 cos 𝑦 𝑎𝑛𝑑 𝑣 = 𝑒𝑥 sin 𝑦 and that 

𝑓 is  a function of 𝑢 and 𝑣 and also of 𝑥 and 𝑦, prove that 

𝜕2𝑓

𝜕𝑥2
+
𝜕2𝑓

𝜕𝑦2
=  𝑢2 + 𝑣2  

𝜕2𝑓

𝜕𝑢2
+
𝜕2𝑓

𝜕𝑣2
  

CO2- Ana  (16) 

     

18. (a) (i) Evaluate 
𝑑𝑥

3+2𝑠𝑖𝑛𝑥 +𝑐𝑜𝑠𝑥

𝜋

0
.  CO3 -Ana    (8) 

  
(ii) Evaluate 𝜃𝑠𝑖𝑛3𝜃 𝑑𝜃

𝜋

0
.   

CO3- Ana    (8) 

  
Or 

  

 (b) Prove that 

 𝛽 𝑚,𝑛 =
Γ(𝑚)Γ(𝑛)

Γ(𝑚+𝑛)
  

CO3- Ana  (16) 

     

19. (a) Change the order of integration and then evaluate 

  𝑥𝑦𝑑𝑦𝑑𝑥
2−𝑥

𝑥2

1

0
.  

CO4- Ana    

(16) 
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Or 

 

  

 (b) (i) Find the area bounded by the parabolas 𝑦2 = 4𝑥 and 𝑥2 = 4𝑦.

  

CO4- Ana    (8) 

  (ii) Evaluate   
𝑥2

(𝑥2+𝑦2)
3

2 
 𝑑𝑥𝑑𝑦

𝑎

𝑦

𝑎

0
.   CO4- E    (8) 

     

20. (a) (i) Find the eigen values and eigen vectors of the  

     matrix  
7 −2 0
−2 6 −2
0 −2 5

 .            

CO-5 U    (8) 

  (ii) Reduce the quadratic form 

     2𝑥2 + 𝑦2 + 𝑧2 + 2𝑥𝑦 − 2𝑥𝑧 − 4𝑦𝑧 into its canonical form.  

     Hence find the rank, nature, index and signature.   

CO5- U    (8) 

  Or   

 (b) Reduce the Quadratic form 𝑥1
2 + 2𝑥2

2 + 𝑥3
2 − 2𝑥1𝑥2 + 2𝑥2𝑥3 to 

the canonical form  through an orthogonal transformation and 

hence show that it is positive semi definite.  Give also a non-zero 

set of values which will make the quadratic  form zero.    

CO5- U (16) 

 

 

 


