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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 = [

8 −4
2 2

]. 

𝐴 = [
8 −4
2 2

]  ds fy, vfHkyk{kf.kd eku dk xq.kuQy vkSj ;ksx Kkr djsaA 

2 1 

b.  
Find all symmetry in the curve 𝑦2(𝑎2 + 𝑥2) = 𝑥2(𝑎2 − 𝑥2). 

𝑦2(𝑎2 + 𝑥2) = 𝑥2(𝑎2 − 𝑥2) odz dh lHkh le:irk,a Kkr dhft,A 
2 2 

c.  

Calculate the error in R if 𝐸 = 𝑅𝐼 and possible errors in E and I are 30% 

and 20% respectively. 

;fn 𝐸 = 𝑅𝐼 gS rFkk E vkSj I esa lEHkkfor =qfV;ka dze”k% 20% rFkk 30% 

gS rks R esa =qfV dh x.kuk djsaA 

2 3 

d.  
Determine the value of Γ

1

4
 Γ

3

4
. 

Γ
1

4
 Γ

3

4
  dk eku Kkr dhft,A 

2 4 

e.  
Prove that 𝐵(𝑝, 𝑞) = 𝐵(𝑝 + 1, 𝑞) + 𝐵(𝑝, 𝑞 + 1). 

fl) dhft, fd 𝐵(𝑝, 𝑞) = 𝐵(𝑝 + 1, 𝑞) + 𝐵(𝑝, 𝑞 + 1)  
2 4 

f.  

Prove that 𝐴 = (6𝑥𝑦 + 𝑧3)𝑖̂ + (3𝑥2 − 𝑧)𝑗̂ + (3𝑥𝑧2 − 𝑦)𝑘̂ is 

irrotational. 

fl) djsa fd 𝐴 = (6𝑥𝑦 + 𝑧3)𝑖̂ + (3𝑥2 − 𝑧)𝑗̂ + (3𝑥𝑧2 − 𝑦)𝑘̂ v?kw.khZ gSA 

2 5 

g.  

Find a unit normal vector to the surface 𝑥𝑦3𝑧2 = 4 at the point 
(−1, −1, 2). 

fcUnq (−1, −1, 2) ij lrg 𝑥𝑦3𝑧2 = 4 ds fy, ,dkad vfHkyEc lfn”k Kkr 

djsaA  

2 5 

 

SECTION B 

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

a. 

Solve the system of homogenous equations: 

𝑥1 + 𝑥2 + 𝑥3 + 𝑥4 = 0,   𝑥1 + 3𝑥2 + 2𝑥3 + 4𝑥4 = 0, 
2𝑥1 + 𝑥3 − 𝑥4 = 0 

fuEufyf[kr Lktkrh; lehkdj.kksa dks gy djsa%  
𝑥1 + 𝑥2 + 𝑥3 + 𝑥4 = 0,   𝑥1 + 3𝑥2 + 2𝑥3 + 4𝑥4 = 0, 
2𝑥1 + 𝑥3 − 𝑥4 = 0 

7 1 

b. 

If 𝑢 = 𝑦2𝑒𝑦/𝑥 + 𝑥2 tan−1 (
𝑥

𝑦
) , show that 

(i) 𝑥
𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
= 2𝑢   

(ii) 𝑥2 𝜕2𝑢

𝜕𝑥2 + 2𝑥𝑦
𝜕2𝑢

𝜕𝑥𝜕𝑦
+ 𝑦2 𝜕2𝑢

𝜕𝑦2 = 2𝑢. 

;fn 𝑢 = 𝑦2𝑒𝑦/𝑥 + 𝑥2 tan−1 (
𝑥

𝑦
) , gS rks n”kkZb;s fd 

7 2 
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(i) 𝑥
𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
= 2𝑢   

(ii) 𝑥2 𝜕2𝑢

𝜕𝑥2 + 2𝑥𝑦
𝜕2𝑢

𝜕𝑥𝜕𝑦
+ 𝑦2 𝜕2𝑢

𝜕𝑦2 = 2𝑢. 

c. 

Expand 𝑓(𝑥, 𝑦) = 𝑒𝑥 cos 𝑦 about the point (1,
𝜋

4
) by Taylor’s series. 

VsylZ Ja[kyk ds vuqlkj 𝑓(𝑥, 𝑦) = 𝑒𝑥 cos 𝑦 dk (1,
𝜋

4
) ds lkis{k foLrkj 

djsaA 

7 3 

d. 

Evaluate the integral ∬ (𝑦 − 𝑥)𝑑𝑥𝑑𝑦;
𝐷

 by changing the variables, D: 

Region in xy-plane bounded by the lines 

 𝑦 − 𝑥 = −3, 𝑦 − 𝑥 = 1, 𝑦 +
1

3
𝑥 =

7

3
, 𝑦 +

1

3
𝑥 = 5. 

pjksa dks cnydj] xy&ry esas js[kkvksa 

 𝑦 − 𝑥 = −3, 𝑦 − 𝑥 = 1, 𝑦 +
1

3
𝑥 =

7

3
, 𝑦 +

1

3
𝑥 = 5 ls f?kjs D%{ks= esa 

lekdyu ∬ (𝑦 − 𝑥)𝑑𝑥𝑑𝑦;
𝐷

 dk ewY;kadu djsaA 

7 4 

e. 

Find the directional derivative of 𝑓(𝑥, 𝑦, 𝑧) = 𝑒2𝑥 cos 𝑦𝑧 at (0, 0, 0) in 

the direction of the tangent to the curve 

 𝑥 = 𝑎 sin 𝜃 , 𝑦 = 𝑎 cos 𝜃,     𝑧 = 𝑎𝜃 at 𝜃 = 𝜋
4⁄ . 

odz 𝑥 = 𝑎 sin 𝜃 , 𝑦 = 𝑎 cos 𝜃,     𝑧 = 𝑎𝜃 at 𝜃 = 𝜋
4⁄  dh Li”kZjs[kk dh fn”kk 

esa 𝑓(𝑥, 𝑦, 𝑧) = 𝑒2𝑥 cos 𝑦𝑧 at (0, 0, 0) dk fn”kkRed vodyt Kkr djsaA 

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
]. 

vkO;wg 𝐴 = [
1 2 2
0 2 1

−1 2 2
] ds fy, vfHkyk{kf.kd lfn”k fu/kkZfjr dhft,A 

7 1 

b. 

Determine 𝐴−1, 𝐴−2 and 𝐴−3 if 𝐴 = [
4 6 6
1 3 2

−1 −4 −3
] using Cayley-

Hamilton theorem. 

;fn 𝐴 = [
4 6 6
1 3 2

−1 −4 −3
] ] rks dSys gSfeYVu fl}kar dk iz;ksx djrs gq, 

𝐴−1, 𝐴−2 and 𝐴−3  dk eku fu/kkZfjr dhft,A 

7 1 

 

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

a. 

If 𝑦 = cos(𝑚 sin−1 𝑥) then prove that 

 (1 − 𝑥2)𝑦𝑛+2 − (2𝑛 + 1)𝑥𝑦𝑛+1 + (𝑚2 − 𝑛2)𝑦𝑛 = 0. Also find (𝑦𝑛)0. 

;fn 𝑦 = cos(𝑚 sin−1 𝑥) gS rks fl) dhft, fd (1 − 𝑥2)𝑦𝑛+2 −
(2𝑛 + 1)𝑥𝑦𝑛+1 + (𝑚2 − 𝑛2)𝑦𝑛 = 0A (𝑦𝑛)0 dk eku Hkh Kkr dhft,A 

7 2 
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b. 

If 𝑧 = 𝑓(𝑥, 𝑦), 𝑥 = 𝑒𝑢 + 𝑒−𝑣, 𝑦 = 𝑒−𝑢 − 𝑒𝑣 then show that 

 
𝜕𝑧

𝜕𝑢
−

𝜕𝑧

𝜕𝑣
= 𝑥

𝜕𝑧

𝜕𝑥
− 𝑦

𝜕𝑧

𝜕𝑦
 

;fn 𝑧 = 𝑓(𝑥, 𝑦), 𝑥 = 𝑒𝑢 + 𝑒−𝑣, 𝑦 = 𝑒−𝑢 − 𝑒𝑣
 rks n”kkZb;s fd 

 
𝜕𝑧

𝜕𝑢
−

𝜕𝑧

𝜕𝑣
= 𝑥

𝜕𝑧

𝜕𝑥
− 𝑦

𝜕𝑧

𝜕𝑦
 

7 2 

 

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

a. 

If 𝑢3 + 𝑣3 = 𝑥 + 𝑦, 𝑢2 + 𝑣2 = 𝑥3 + 𝑦3, then show 
𝜕(𝑢,𝑣)

𝜕(𝑥,𝑦)
=

𝑦2−𝑥2

2𝑢𝑣(𝑢−𝑣)
. 

;fn 𝑢3 + 𝑣3 = 𝑥 + 𝑦, 𝑢2 + 𝑣2 = 𝑥3 + 𝑦3, rks n”kkZb;s fd 

𝜕(𝑢,𝑣)

𝜕(𝑥,𝑦)
=

𝑦2−𝑥2

2𝑢𝑣(𝑢−𝑣)
  

7 3 

b. 

The pressure P at any point (𝑥, 𝑦, 𝑧) in space is 𝑃 = 400 𝑥𝑦𝑧2. Find the 

highest pressure at the surface of a unit sphere 𝑥2 + 𝑦2 + 𝑧2 = 1 using 

Lagrange’s method. 

varfj{k esa fdlh Hkh fcUnq (𝑥, 𝑦, 𝑧) ij P ncko  𝑃 = 400 𝑥𝑦𝑧2
 gSA ykxjkUts 

fof/k dk iz;ksx djds bdkbZ o`Rr 𝑥2 + 𝑦2 + 𝑧2 = 1 dh lrg ij mPpre 

ncko Kkr dhft,A 

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 (
𝑥

𝑎
)

1/2
+ (

𝑦

𝑏
)

1/2
+ (

𝑧

𝑐
)

1/2
= 1. 

funsZ”kkad ryksa vkSj lrg (
𝑥

𝑎
)

1/2
+ (

𝑦

𝑏
)

1/2
+ (

𝑧

𝑐
)

1/2
= 1 ls f?kjs Bksl dk 

vk;ru Kkr dhft,A 

7 4 

b. 
Prove that 𝐵(𝑚, 𝑛) =

Γ𝑚Γ𝑛

Γ𝑚+𝑛
. 

fl) dhft, fd 𝐵(𝑚, 𝑛) =
Γ𝑚Γ𝑛

Γ𝑚+𝑛
 

7 4 

 

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

a. 

Applying Gauss Divergence theorem, evaluate 

 ∬ [𝑒𝑥𝑑𝑦𝑑𝑧 − 𝑦𝑒𝑥𝑑𝑧𝑑𝑥 + 3𝑧𝑑𝑥𝑑𝑦]
𝑆

, where S is the surface of the 

cylinder 𝑥2 + 𝑦2 = 𝑐2, 0 ≤ 𝑧 ≤ ℎ. 

xkWl foPkyu izes; dks iz;ksx djrs gq, ∬ [𝑒𝑥𝑑𝑦𝑑𝑧 − 𝑦𝑒𝑥𝑑𝑧𝑑𝑥 +
𝑆

3𝑧𝑑𝑥𝑑𝑦]  dk ewY;kadu djsa] tgk¡ S csyu 𝑥2 + 𝑦2 = 𝑐2, 0 ≤ 𝑧 ≤ ℎ dh 

lrg gSA 

7 5 

b. 

Prove that ∇2𝑟𝑛 = 𝑛(𝑛 + 1)𝑟𝑛−2, where 𝑟 = 𝑥𝑖̂ + 𝑦𝑗̂ + 𝑧𝑘̂ and hence 

show that ∇2 (
1

𝑟
) = 0. 

fl) dhft, fd ∇2𝑟𝑛 = 𝑛(𝑛 + 1)𝑟𝑛−2
] tgk¡ 𝑟 = 𝑥𝑖̂ + 𝑦𝑗̂ + 𝑧𝑘̂ gS vkSj 

blfy, n”kkZb;s fd ∇2 (
1

𝑟
) = 0 

7 5 

 
 


