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Note:  1. Attempt all Sections. If require any missing data; then choose suitably. 
 

SECTION A 
1. Attempt all questions in brief.      2 x 7 = 14 

a.  Define Leibnitz theorem. 
b.  If u = tanିଵሺ𝑥ଶ ൅  𝑦ଶሻ  , then find the value of 𝑥 డ௨

డ௫
൅  𝑦 డ௨

డ௬
 . 

c.  If 𝑥 ൌ 𝑢𝑣, 𝑦 ൌ
௨ା௩

௨ି௩
  ,Find  

డሺ௨,௩ሻ

డሺ௫,௬ሻ
 

d.  Find the Eigen values of matrix  ቂ1 4
2 3

ቃ. 

e.  Find the value of   Γ െ 1/2. 
f.  State Green’s theorem. 
g.  Find the Value of 𝑘 for which a vector 𝐹⃗ ൌ ሺ𝑘𝑥 ൅ 4𝑦ଶ𝑧ሻ𝑖 ൅ ሺ𝑥ଷ𝑠𝑖𝑛𝑧 െ 3𝑦ሻ𝑗 െ

ሺ𝑒௫ ൅ 4𝑐𝑜𝑠𝑥ଶ𝑦ሻ𝑘   is a  Solenoidal  Vector. 
 

SECTION B 
2. Attempt any three of the following:      7 x 3 = 21 

a.  If y = 𝑒௠ ୡ୭ୱషభ ௫ show that (1-x2) yn+2 - (2n+1) x yn+1 - (n2+m2) yn = 0 , also 
calculate yn(0) . 

b.  If 𝑢, 𝑣, 𝑤  are the roots of the equation ሺ𝜆 െ 𝑥ሻଷ ൅ ሺ𝜆 െ 𝑦ሻଷ ൅ ሺ𝜆 െ 𝑧ሻଷ ൌ 0 , 

find 
డሺ௨,௩,௪ሻ

డሺ௫,௬,௭ሻ
. 

c.  
Find the Eigen values and Eigen vectors of the following matrix  ൥

8 െ6  2
െ6 7 െ4
2 െ4  3

൩. 

d.  Evaluate ∭ 𝑥௟ିଵ 𝑦௠ିଵ𝑧௡ିଵ 𝑑𝑥 𝑑𝑦 𝑑𝑧 , where 𝑥, 𝑦, 𝑧 are all positive but limited by 

the condition  ቀ
௫

௔
ቁ

௣
+ ቀ

௬

௕
ቁ

௤
൅  ቀ

௭

௖
ቁ

௥
≤ 1                                                                 

e.  Verify the Greens theorem to evaluate the line integral ∫ (2y2 dx + 3x dy), where 
        

 C is the boundary of the closed region by y = x and y = x2  . 
 

SECTION C 
3. Attempt any one part of the following:     7 x 1 = 7 

a. If y
భ
ౣ ൅ yି 

భ
ౣ ൌ 2x prove that ሺxଶ െ 1ሻy୬ାଶ ൅ ሺ2n ൅ 1ሻxy୬ାଵ ൅ ሺnଶ െ mଶሻy୬ ൌ

0 
b. Verify Euler theorem for 𝑢 ൌ 𝑙𝑜𝑔 ቀ

௫రା௬ర

௫ା௬
ቁ. 

4. Attempt any one part of the following:     7 x 1 = 7 
a. Expand x2+3y2-9x-9y+26 in powers of ሺ𝑥 െ 1ሻ and ሺ𝑦 െ 2ሻ by Taylor’s theorem 

up to second degree term. 
b. In estimating the number of bricks in a pile which is measured to be (5 m × 10 m 

× 5 m), the count of bricks is taken as 100 bricks per m3. Find the error in the cost 
when the tape is stretched 2 % beyond its standard length. The cost of bricks is 
2000 Rs. per thousand bricks.    
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5. Attempt any one part of the following:     7 x 1 = 7 

a. 
Using Cayley - Hamilton Theorem find  𝐴ିଵ ൥

2 െ1  1
െ1 2 െ1
1 െ1  2

൩ 

b. Investigate for what values of 𝜆 and 𝜇 do the system of the equation 𝑥 ൅ 𝑦 ൅ 𝑧 ൌ
6,𝑥 ൅ 2𝑦 ൅ 3𝑧 ൌ 10, 𝑥 ൅ 2𝑦 ൅ 𝜆𝑧  ൌ 𝜇 has i) no solution ii) unique solution iii) 
infinite no.of solution. 

 
6. Attempt any one part of the following:     7 x 1 = 7 

a. Change the order of integration  ׬ ׬ 𝑓ሺ𝑥, 𝑦ሻ 𝑑𝑥𝑑𝑦
ଶି௫

௫ଶ
ଶ

ଵ
  

b. Prove that𝛽ሺ𝑚, 𝑛ሻ ൌ  𝛽ሺ𝑛, 𝑚ሻ. 
 
7. Attempt any one part of the following:     7 x 1 = 7 

a. Suppose that  𝑈, 𝑉 and f are continuously differentiable  fields then Prove that 
div(U× V) = V. Curl U െ U. Curl V. 

b. A vector field is given by F=ሺ𝑥ଶ െ 𝑦ଶ ൅ 𝑥ሻ𝚤̂ െ ሺ2𝑥𝑦 ൅ 𝑦ሻ𝚥.̂ Is this field 
irrotational? If so find scalar potential. 

 


