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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 

Q no. Question Marks 
C
O 

a.  Find the product and sum of the eigen values for 𝐴 ൌ ቂ8 െ4
2 2

ቃ. 2 1 

b.  Find all symmetry in the curve 𝑦ଶሺ𝑎ଶ ൅ 𝑥ଶሻ ൌ 𝑥ଶሺ𝑎ଶ െ 𝑥ଶሻ. 2 2 

c.  
Calculate the error in R if 𝐸 ൌ 𝑅𝐼 and possible errors in E and I are 30% 
and 20% respectively. 

2 3 

d.  Determine the value of Γ ଵ

ସ
 Γ ଷ

ସ
. 2 4 

e.  Prove that 𝐵ሺ𝑝, 𝑞ሻ ൌ 𝐵ሺ𝑝 ൅ 1, 𝑞ሻ ൅ 𝐵ሺ𝑝, 𝑞 ൅ 1ሻ 2 4 

f.  Prove that 𝐴 ൌ ሺ6𝑥𝑦 ൅ 𝑧ଷሻ𝚤̂ ൅ ሺ3𝑥ଶ െ 𝑧ሻ𝚥̂ ൅ ሺ3𝑥𝑧ଶ െ 𝑦ሻ𝑘෠ is 
irrotational. 

2 5 

g.  
Find a unit normal vector to the surface 𝑥𝑦ଷ𝑧ଶ ൌ 4 at the point 
ሺെ1, െ1, 2ሻ. 

2 5 
 

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

a. 
Solve the system of homogenous equations: 
𝑥ଵ ൅ 𝑥ଶ ൅ 𝑥ଷ ൅ 𝑥ସ ൌ 0,   𝑥ଵ ൅ 3𝑥ଶ ൅ 2𝑥ଷ ൅ 4𝑥ସ ൌ 0, 
2𝑥ଵ ൅ 𝑥ଷ െ 𝑥ସ ൌ 0 

7 1 

b. 

If 𝑢 ൌ 𝑦ଶ𝑒௬/௫ ൅ 𝑥ଶ tanିଵ ቀ௫

௬
ቁ , show that 

(i) 𝑥 డ௨

డ௫
൅ 𝑦 డ௨

డ௬
ൌ 2𝑢   

(ii) 𝑥ଶ డమ௨

డ௫మ ൅ 2𝑥𝑦 డమ௨

డ௫డ௬
൅ 𝑦ଶ డమ௨

డ௬మ ൌ 2𝑢. 

7 2 

c. Expand 𝑓ሺ𝑥, 𝑦ሻ ൌ 𝑒௫ cos 𝑦 about the point ቀ1, గ

ସ
ቁ by Taylor’s sereies. 7 3 

d. 
Evaluate the integral ∬ ሺ𝑦 െ 𝑥ሻ𝑑𝑥𝑑𝑦;஽  by changing the variables, D: 
Region in xy-plane bounded by the lines 

 𝑦 െ 𝑥 ൌ െ3, 𝑦 െ 𝑥 ൌ 1, 𝑦 ൅ ଵ

ଷ
𝑥 ൌ ଻

ଷ
, 𝑦 ൅ ଵ

ଷ
𝑥 ൌ 5. 

7 4 

e. 
Find the directional derivative of 𝑓ሺ𝑥, 𝑦, 𝑧ሻ ൌ 𝑒ଶ௫ cos 𝑦𝑧 at ሺ0, 0, 0ሻ in 
the direction of the tangent to the curve 
 𝑥 ൌ 𝑎 sin 𝜃 , 𝑦 ൌ 𝑎 cos 𝜃,     𝑧 ൌ 𝑎𝜃 at 𝜃 ൌ 𝜋

4ൗ . 
7 5 

 
SECTION C 

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

a. Determine eigen vectors for the matrix 𝐴 ൌ ൥
1 2 2
0 2 1

െ1 2 2
൩. 7 1 

b. 
Determine 𝐴ିଵ, 𝐴ିଶ and 𝐴ିଷ if 𝐴 ൌ ൥

4 6 6
1 3 2

െ1 െ4 െ3
൩ using Cayley-

Hamilton theorem. 

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

a. 
If 𝑦 ൌ cosሺ𝑚 sinିଵ 𝑥ሻ then prove that 
 ሺ1 െ 𝑥ଶሻ𝑦௡ାଶ െ ሺ2𝑛 ൅ 1ሻ𝑥𝑦௡ାଵ ൅ ሺ𝑚ଶ െ 𝑛ଶሻ𝑦௡ ൌ 0. Also find ሺ𝑦௡ሻ଴. 

7 2 

b. 
If 𝑧 ൌ 𝑓ሺ𝑥, 𝑦ሻ, 𝑥 ൌ 𝑒௨ ൅ 𝑒ି௩, 𝑦 ൌ 𝑒ି௨ െ 𝑒௩ then show that 

 
డ௭

డ௨
െ డ௭

డ௩
ൌ 𝑥 డ௭

డ௫
െ 𝑦 డ௭

డ௬
 7 2 

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

a. If 𝑢ଷ ൅ 𝑣ଷ ൌ 𝑥 ൅ 𝑦, 𝑢ଶ ൅ 𝑣ଶ ൌ 𝑥ଷ ൅ 𝑦ଷ, then show 
డሺ௨,௩ሻ

డሺ௫,௬ሻ
ൌ ௬మି௫మ

ଶ௨௩ሺ௨ି௩ሻ
. 7 3 

b. 
The pressure P at any point ሺ𝑥, 𝑦, 𝑧ሻ in space is 𝑃 ൌ 400 𝑥𝑦𝑧ଶ. Find the 
highest pressure at the surface of a unit sphere 𝑥ଶ ൅ 𝑦ଶ ൅ 𝑧ଶ ൌ 1 using 
Lagrange’s method. 

7 3 

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

a. 
Find the volume of the solid bounded by the coordinate planes and the 

surface ቀ௫

௔
ቁ

ଵ/ଶ
൅ ቀ௬

௕
ቁ

ଵ/ଶ
൅ ቀ௭

௖
ቁ

ଵ/ଶ
ൌ 1. 

7 4 

b. Prove that 𝐵ሺ𝑚, 𝑛ሻ ൌ ୻௠୻௡

୻௠ା௡
. 7 4 

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

a. 

Applying Gauss Divergence theorem, evaluate 

 ∬ ሾ𝑒௫𝑑𝑦𝑑𝑧 െ 𝑦𝑒௫𝑑𝑧𝑑𝑥 ൅ 3𝑧𝑑𝑥𝑑𝑦ሿ
ௌ , where S is the surface of the 

cylinder 𝑥ଶ ൅ 𝑦ଶ ൌ 𝑐ଶ, 0 ൑ 𝑧 ൑ ℎ. 
7 5 

b. 
Prove that ∇ଶ𝑟௡ ൌ 𝑛ሺ𝑛 ൅ 1ሻ𝑟௡ିଶ, where 𝑟 ൌ 𝑥𝚤̂ ൅ 𝑦𝚥̂ ൅ 𝑧𝑘෠ and hence 

show that ∇ଶ ቀଵ

௥
ቁ ൌ 0. 

7 5 

 
 


