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 (Short Answers Questions) 

 
1. Show that the differential equation. 

ݕ +  ݔ3
ݕ݀
ݔ݀ + ݕ2 ൬

ݕ݀
൰ݔ݀

ଷ

+ ൬ݔଶ + ଶݕ2
ݕ݀
൰ݔ݀

݀ଶݕ
ଶݔ݀ = 0 

Is an exact equation and find its first integral. 
A. MT-03, P. 3 
2. Find the general solution of the Riccati’s equation. 

ݕ݀
ݔ݀ = 2 − ݕ2 +  ଶݕ

Whose one particular solution is (1 +  (ݔ ݊ܽݐ
A. MT-03, P. 11 
3. Solve : 

  ௗ
మ௬

ௗ௫మ
+ 2 ௗ௬

ௗ௫
+ 4ቀௗ௬

ௗ௫
ቁ
ଶ

= 0 

A. MT-03, P. 17 
4. Solve : 

ௗ ݕଷ݊݅ݏ
మ௬

ௗ௫మ
= cos  ݕ

A. MT-03, P. 14 
5. Solve : 

ଷݔ݊
ݕ2݀

2ݔ݀ = ൬ݕ −  ݔ
ݕ݀

ݔ݀
൰

2

 

A. MT-03, P. 21 
6. Solve : 

ݖݕ + ݔ݀ (ݖݕݔ + ݔݖ) + ݕݔ + (ݖݕݔ + ݕݔ) + ݔ݀(ݖݕݔ = 0 
A. MT-03, P. 30 
7. Solve : 

ݔଶ݀ݖ + ଶݖ) − ݕ݀(ݖݕ2 + ଶݕ2) − ݖݕ − ݖ݀(ݔݖ = 0 
A. MT-03, P. 33 
8. Solve : 

(݁௫ݕ + ݁௭)݀ݔ + (݁௬ݖ + ݁௫)݀ݕ + (݁௬ − ݁௫ݕ − ݁௬ݖ݀(ݖ = 0 
A. MT-03, P.38 



9. Solve : 
ݔ݀ݔ) + ݕ݀ݕ + ݖଶ(ݖ݀ݖ = ݔ݀ݔ)(ଶݕଶݔଶݖ)} + ݕ݀ݕ +  {ݔ݀(ݖ݀ݖ

A. MT-03, P. 43 
10. Solve : 

ݏ − ݐ =
ݔ
 ଶݕ

A. MT-03, P. 48 
11. Solve (By Monge’s method) : 

ݔ) − ݎݔ)(ݕ − ݏݔ − ݏݕ − (ݐݕ = ݔ) + ݌)(ݕ −  (ݍ
A. MT-03, P. 55 
12. Solve : 

ݎݏ + ݏ6 + ݐ3 + ݐݎ)2 + (ଶݏ + 3 = 0 
A. MT-03, P. 62 
13. Solve : 

Show that a surface passing through the circle ݖ = 0, ଶݔ + ଶݕ = 1 and 
satisfying the differential equation ݏ = ݖ ݏ݅ ݕݔ8 = ଶݔ)  + ଶ)ଶݕ − 1 

A. MT-03, P. 49 
14. Solve the following P.D.E.: 

߲ଶݖ
ଶݔ߲ =

ݖ߲
ݕ߲ ,    0 < ݔ < ݕ   ,ߨ > 0 

Satisfy the boundary conditions : 
(i) ܼ = = ݔ ݁ݎℎ݁ݓ 0  0 
(ii) ܼ = = ݔ ݁ݎℎ݁ݓ 0  ߨ 
(iii) ܼ = = ݕ ݁ݎℎ݁ݓ ݔ3 ݊݅ݏ 0 

A. MT-03 , P. 74 

15. Reduce డ
మ௭

డ௫మ
= ଶݔ డ

మ௭
డ௬మ

 to canonical form. 

A. MT-03, P. 96 
16. Solve the harmonic equation: 

߲ଶݑ
ଶݔ߲ +

߲ଶݑ
ଶݕ߲ = 0 

Satisfying the conditions: 

,ݔ)ܷ 0) = 0, ,ݔ)ܷ ܽ) = sin
ݔߨ
݈  

ܷ(0, (ݕ = ,ݐ)ܷ (ݕ = 0 
A. MT-03, P. 88 
17. By separation of variables show that one dimensional wave equation: 

߲ଶݑ
ଶݔ߲ =

1
ܿଶ
߲ଶݑ
ଶݐ߲  

Has solution of the form A exp(ݔ݊݅ݐ ±  where A and n are constant (ݐܿ݊݅

A. MT-03, P. 86 



18. A tightly stretched string which has fixed end points ݔ = ݔ ݀݊ܽ 0 = ݈ is 

initially in a position given by ݕ = ଷ݊݅ݏ݇ ቀగ௫
௘
ቁ. It is released from rest from 

this position. Find the displacement ݔ)ݕ,  .(ݐ
A. MT-03, P. 87 
19. Reduce the equation: 

߲ଶݖ
ଶݔ߲ +

߲ଶݖ
ݕ߲ݔ߲ +

߲ଶݖ
ଶݕ߲  = 0 

 To canonical form and hence solve it. 

A. MT-03, P.94 
20. Find the eigen values λ’s and corresponding eigen functions ݕ௡(ݔ) for the 

equation ݕᇱᇱ + ᇱݕ݀ = 0 under the boundary condition (0)ݕ =
ݕ ݀݊ܽ 0 ቀగ

ଶ
ቁ = 0 

A. MT-03, P. 104 
21. Find eigen values and eigen functions for the following boundary  solve 

problem. 
ᇱᇱݕ + ᇱݕ2 + ݕߣ = 0    ; (0)ݕ   = (ߨ)ݕ   ,0 = 0 

A. MT-03, P. 106 
22. Find the eigen values and eigen functions for the boundary value problem. 

ᇱᇱݕ − ᇱݕ3 + 2(1 + ݕ(ߣ = 0, (0)ݕ = (1)ݕ   ,0 = 0 
A. MT-03, P. 108 
23. Solve the following strem Liouville problem. 

ᇱᇱݕ + ݕߣ = (ߨ−)ᇱݕ   ,0 = (ߨ)ᇱݕ    ,0 = 0 
A. MT-03, P. 111 
24. Find the externals of the functional: 

,ݕ)ܫ (ݖ =  න ଶݕ] + ଶݖ + [ݖݕ2
గ/ଶ

଴
 ݐ݀ 

With the boundary condition (0)ݕ = 0, ݕ ቀ− గ
ଶ
ቁ = −1, (0)ݖ = 0, ݔ ቀగ

ଶ
ቁ = 1 

A. MT-03, P. 133 
25. Test for an external of the functional: 

[(ݔ)ݕ]ܨ = න ଶݔ) − (0)ݕ   ,ݔ݀(ଶݕ = 0, ݕ ቀ
ߨ
2ቁ = 1

గ/ଶ

଴
 

A. MT-03, P. 135 
26. Find the curve with fixed boundary revolves such that its rotation about x-

axis generated minimal surface area. 
A. MT-03, P.131 
27. Obtain the surface of minimum area, stretched over a given closed curve C, 

enclosing the domain D in the ݔ −  .plane ݕ
A. MT-03, P. 149 

28. Solve in series (2 − (ଶݔ ௗ
మ௬

ௗ௫మ
+ ݔ2 ௗ௬

ௗ௫
− ݕ2 = 0  

A. MY-03, P. 161 



29. Solve the legendre’s equation: 

(1 − (ଶݔ ௗ
మ௬

ௗ௫మ
− ݔ2 ௗ௬

ௗ௫
+ ݔ)ݔ + ݕ(1 = 0  

A. MT-03, P. 162 

30. Solve in series : 2ݔଶ  ௗ
మ௬

ௗ௫మ
− ݔ ௗ௬

ௗ௫
+ (1 − ݕ(ଶݔ = 0  

A. MT-03, P. 164 
31. Solve the Gauss hupergeometric equation: 

1)ݔ − (ݔ
݀ଶݕ
ଶݔ݀ + ߛ)]  − (1 + ߙ + [ݔ(ߚ

ݕ݀
ݔ݀ − ݕߚߙ = 0 

In series in the neighbourhood of the regular singular point ݔ = ∞ 
A. MT-03, P. 150, 166 
32. Solve in series : 

1)ݔ − (ݔ
݀ଶݕ
ଶݔ݀ + (1 + (ݔ5

ݕ݀
ݔ݀ − ݕ4 = 0 

A. MT-03, P. 170 
33. Solve : 

ଶݔ ௗ
మ௬

ௗ௫మ
+ ݔ ௗ௬

ௗ௫
+ ଶݔ) − ݕ(1 = 0 in series 

A. MT-03, P. 173 
34. Solve in series : 

ଶݔ ௗ
మ௬

ௗ௫మ
+ ݔ) + (ଶݔ ௗ௬

ௗ௫
+ ݔ) − ݕ(9 = 0 in series 

A. MT-03, P. 176 
35. Integrate in descending series the Legendre’s equation. 
A. MT-03, P. 177 
36. If |ݖ| < (ݔ)ܴ݁ ݂݅ ݀݊ܽ 1 > ܴ݁(ܾ) >  ℎ݁݊ݐ 0

2 ଵ݂(ܽ, ܾ ; ܿ ; (ݖ =  
Ґ(ܿ)

Ґ(ܾ)Ґ(ܿ − ܾ)
න ௕ିଵ(1ݐ − ௘ି௕ିଵ(1(ݐ − ݐ௔݀ି(ܶݖ
ଵ

଴
 

A. MT-03, P. 186 
37. If ܴ݁ ܿܥ − ܽ − ܾ) > 0 , ܴ݁ (ܿ) >  ℎ݁݊ݐ 0 

2 ଵ݂(ܽ, ܾ ; ܿ ; 1) =  
Ґ(ܿ)Ґ(ܿ − ܽ − ܾ)
Ґ(ܿ − ܽ)Ґ(ܿ − ܾ) 

A. MT-03, P. 186 
38. Prove (Kummer’s Theorem) 

2 ଵ݂(ܽ, ܾ ; 1 − ܽ + ܾ ;−1) =  
Ґ(1 − ܽ + ܾ)Ґ(1 + ܾ

2)

Ґ(1 + ܾ)Ґ(1 + ܾ
2 − ܽ)

 

A. MT-03, P. 187 
39. Prove that : 

ଵܨ2 ൤
ܽ
2 ,
ܽ
2 +

1
2 ; ଶ൨ݖ =

1
2 [(1 − ௔ି(ݖ + (1 +  [௔ି(ݖ

A. MT-03, P. 190 
40. Prove that : 



,ߣ)ܤ ܿ − ,ܽ)ଵܨ2(ߣ ܾ ; ܿ ; (ݖ = න ఒିଵ (1ݐ − ௖ିఒିଵ 2(ݐ ଵ݂

ଵ

଴
(ܽ, ܾ ; ;ߣ   ݐ݀(ݐݖ 

 Where |ݖ| < 1, ߣ > 0, ܿ − ߣ < 0 

A. MT-03, P. 191 
41. Show that: 

Ґ(ܽ)Ґ(ܾ)2 ଵ݂ ቀܽ, ܾ ; ଵ
ଶ

; ቁݖ =  ∫ ∫ ݁ି௨ି௩ஶ
଴

ஶ
଴ cosh{2ඥ(ݒݑ) ݖ}ݑ௔ିଵݒ௕ିଵ݀ݒ݀ݑ 

Provided ܴ݁ (ܽ)  >  0 ܽ݊݀ ܴ݁ (ܾ)  >  0 
A. MT-03, P. 194 
42. Show that : 

lim
௖→ି௡

1
Ґ(ܿ) 2 ଵ݂(ܽ, ܾ ; ܿ ; (ݖ =  

(ܽ)௡ାଵ(ܾ)௡ାଵ
∟(݊ + 1)  ௡ାଵݖ

    2 ଵ݂(ܽ + ݊ + 1, ܾ + ݊ + 1; ݊ + 2 ;  (ݖ
A. MT-03, P. 195 
43. Prove that : 

2 ଵ݂(ܽ, ܾ ; ܿ ; (ݖ =  
1

,ܾ)ܤ ܿ − ܾ)
න ௕ିଵ (1ݑ − ௖ି௕ିଵ (1(ݑ − ݑ݀ ௔ି(ݑݖ
ଵ

଴
 

Where c>v>0 hence prove that 2 ଵ݂(1, 2 ; 3 ; (ݖ = log൛݁(1 − ଵ/ଶൟିଶ/௭(ݖ
 

A. MT-03, P. 196 
44. Show that if ܴ݁ (ܾ)  >  0 and if ݊ is a non negative integer then : 

 2 ଵ݂ ൬−
݊
2 , −

݊
2 +

1
2 ; ܾ +

1
2 ; 1൰ =  

2௡(ܾ)௡
(2ܾ)௡

 

A. MT-03, P. 197 
45. Show that : 

∫ ݔ
భ
మ ௧

଴ (1 − ି(ݔ
భ
మ [1 − ݐ)ଶݔ − ି[ଶ(ݔ

భ
మ = ଵ

ଶ
2 ݐߨ  ଵ݂ ቂ

ଵ
ସ

, ଷ
ସ

; 1 ; ௧
ర

ଵ଺
 ቃ 

A. MT-03, P. 198 
46. It is the complete elliptic integral of first kind being: 

ܮ = න
݀

ඥ1 − ݇ଶ ݊݅ݏଶ

గ/ଶ

଴
 

 Show that: 
ܭ  = గ

ଶ
 2 ଵ݂(ଵ

ଶ
 , ଵ
ଶ

 ; 1 ;  ݇ଶ) 

A. MT-03, P. 196 
47. Show that : 

∫ ݔ
భ
మ ௧

଴ (1 − ି(ݔ
భ
మ [1 − ݐ)ଶݔ − ି[ଶ(ݔ

భ
మ ݀ݔ = ଵ

ଶ
2 ݐߨ  ଵ݂ ቂ

ଵ
ସ

, ଷ
ସ

; 1 ; ௧
ర

ଵ଺
 ቃ 

A. MT-03, P. 198 

48. If |ݖ| < 1 ܽ݊݀ ቚ ௓
ଵି௭

ቚ <  :ℎ݁݊ݐ 1

2 ଵ݂(ܽ, ܾ ; ܿ ; (ݖ = (1 − ௖ି௔ି௕  2(ݖ ଵ݂(ܿ − ܽ, ܿ − ܾ ; ܿ;  (ݖ
A. MT-03, P. 202 

49. If |ݖ| < 1 ܽ݊݀ ቚ ௓
ଵି௭

ቚ <  :ℎ݁݊ݐ 1



 2 ଵ݂(ܽ, ܾ ; ܿ ; (ݖ = (1 − ௔    2ି(ݖ ଵ݂(ܽ, ܿ − ܾ, ; ܿ; ௭
௭ିଵ

) 

A. MT-03, P. 202 

50. If |ݖ| < 1 ܽ݊݀ ቚ ௓
ଵି௭

ቚ <  :ℎ݁݊ݐ 1

2 ଵ݂(ܽ, ܾ ; ܿ ; (ݖ = (1 − ௕    2ି(ݖ ଵ݂(ܿ − ܽ, ܾ ; ܿ ;
ݖ

ݖ − 1) 

A. MT-03, P.202 
51. Show that : 

݀
2] ݔ݀ ଵ݂ (ܽ, ܾ; ܿ; [(ݔ =

ܾܽ
ܿ    2 ଵ݂ (ܽ + 1, ܾ + 1 ; ܿ + 1,  (ݔ

A. MT-03, P. 204 
52. If m is a positive integer and |ݔ| > 1 show that: 

2 ଵ݂ ൬݉ +
1
2

,݉ +
2
2

; 1;
1
ଶݔ

 ൰ =  
(−1)௠ݔ௠ାଵ

∟݉
݀௠

௠ݔ݀
൜

1
ଶݔ√ + 1

ൠ 

A. MT-03, P. 213 
53. Prove that : 

݀௠

௠ݔ݀
ఈାଵା௠ݔ]    2 ଵ݂ (ܽ, ܾ ; ܿ; [(ݔ = (ܽ)௠ݔ௡ିଵ  2 ଵ݂ (ܽ +݉, ܾ ; ܿ;  (ݔ

A. MT-03, P. 214 
54. Prove that if (ܽ + ܾ + ܿ)  >  0 then  

lim
௫→ଶ

 {(1 − ௔ା௕ା௖(ݔ    2 ଵ݂(ܽ, ܾ ; ܿ; {(ݔ =  
Ґ(ܿ)Ґ(ܽ + ܾ − ܿ)

Ґ(ܽ)Ґ(ܾ)  

A. MT-03, P. 214 
55. Prove that: 

1 ଵ݂(ܽ, ܾ; (ݖ =  
1

Ґ(ܽ)   න ݁ି௧ ఈିଵݐ  
ஶ

଴
 0 ଵ݂ (− ; ܾ ;  (ݐݖ

A. MT-03, P. 215 
56. If c is neither zero nor a negative then: 

1 ଵ݂(ܽ; ܿ; (ݖ = ݁௭  1 ଵ݂ (ܿ − ܽ;  (ݖ− ; ܿ
A. MT-03, P. 212 
57. Show that :  

(1 − ℎݔ2 + ℎଶ)ି
ଵ
ଶ =  ෍ℎଵ௡ ௡ܲ(ݔ), |ݔ| ≤ 1,      |ℎ| < 1

ஶ

௡ୀ଴

 

A. MT-03, P. 222 
58. Show that : 

௡ܲ(ݔ) =  
1

2௡∟݊
 
݀௡

௡ݔ݀
ଶݔ) − 1)௡ 

A. MT-03, P. 223 
59. Show that : 

(2݊ + (ݔ)௡ܲ  ݔ(1 = (݊ + 1) ௡ܲାଵ(ݔ) + ݊ ௡ܲିଵ(ݔ) 
A. MT-03, P. 226 
60. Show that: 

݊ ௡ܲ(ݔ) = ௡ܲ ݔ
ଵ (ݔ) − ௡ܲିଵ

ଵ  (ݔ) 
A. MT-03, P. 227 
61. Prove that : 


