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1. Solve 2ݔଶ cos ௗ ݕ
మ௬

ௗ௫మ
− ଶݔ2 sin ݕ ቀௗ௬

ௗ௫
ቁ
ଶ

+ ݔ cosݕ ௗ௬
ௗ௫
− sin ݕ =  ݔ ݃݋ܮ

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

(i) 1) ݐ − logݕ) ௗ
మ௬

ௗ௫మ
+ (1 + logݕ) ቀௗ௬

ௗ௫
ቁ
ଶ

= 0 

(ii) ௗఱ௬
ௗ௫ఱ

− ݊ଶ ௗ
మ௬

ௗ௫య
= ݁௔௫ 

A. MT-03, P. 17, 18 
3. Solve : 

(i) 2 ௗ
మ௬

ௗ௫మ
− ቀௗ௬

ௗ௫
ቁ
ଶ

+ 4 = 0 

(ii) ܽ ௗ
మ௬

ௗ௫మ
=  ൤1 + ቀௗ௬

ௗ௫
ቁ
ଶ
൨
ଵ/ଶ

 

A. MT-03, P. 16, 20 
4. Solve : 

(i) ௗ௬
ௗ௫

= cosݔ − ݕ sin ݔ +  ଶݕ 

(ii) ቀௗ
య௬

ௗ௫య
ቁ
ଶ

+ ௗ ݔ
య௬

ௗ௫య
− ௗమ௬

ௗ௫మ
= 0 

A. MT-03, P. 11, 15 
5. Solve : 

(i) (ݕଶ + ଶݖ + ݔ݀ (ଶݔ − ݕ݀ ݕݔ2 − ݔ݀ ݖݔ2 = 0 
(ii) (ݕݖ + ݔ݀(ଶݖ − ݕ݀ ݖݔ + ݔ݀ ݕݔ = 0 

A. MT-03, P. 30, 33 
6. Solve : 

(i) (2ݖݔ − ݔ݀(ݖݕ + ݖݕ2) − ݕ݀(ݖݔ − ଶݔ) − ݕݔ + ݖ݀(ଶݕ = 0 
(ii) 3ݔଶ ݀ݔ + ݕ݀ ଶݕ3 − ଷݔ) + ଷݕ + ݁ଶ௭)݀ݖ = 0 

A. MT-03, P. 34, 37 
7. Solve : 

(i) ݕ) ݖݕ + ݔ݀(ݖ + ݔ) ݔݖ − ݕ݀(ݖ + ݔ) ݕݔ + ݔ݀(ݕ = 0 
(ii) ݕଶݔ) ݖ cos ݔ − sin ݔ݀ (ݔ + ݕ) ݖଶݔ cosݕ − sin ݕ݀ (ݕ +

ݕ) ݕݔ sin ݔ + ݔ sin ݕ + ݕݔ cos ݔ݀ (ݖ = 0 
A. MT-03, P. 35, 38 



8. Solve ݖݔଷ݀ݔ − ݕ݀ݖ + ݔ݀ݕ 2 = 0 
A. MT-03, P.36 
9. Solve : 

(i) ௬௭
௫మା௬మ

ݔ݀ − ௫௭
௫మା௬మ 

ݕ݀ ଵି݊ܽݐ −  ቀ௬
௫
ቁ ݔܽ = 0 

(ii) (2ݔ + ଶݕ + ݔ݀ (ݖݔ2 + ݕ݀ݕݔ2 + ݖ݀ ଶݔ =  ݐ݀
A. MT-03, P. 31, 42 
10. Solve ݎ + (ܽ + ݏ(ܾ + ݐܾܽ =  by monge’s method ݕݔ
A. MT-03, P. 52 
11. Solve : 

(i) ݐ − ݕସܿ݁ݏ ݎ = ݍ 2 tan  ݕ
(ii) (ݐݎ − (ଶݏ − sin) ݏ ݔ + sin (ݕ = sin  ݕ݊݅ݏ ݔ

A. MT-03, P. 56, 61 
12. Solve : 

(i) ݐ + ݏ + ݍ = 0 
(ii) 1) ݖ + ݎ(ଶݍ − 1) ݏ ݖݍ݌2 + ݐ(ଶ݌ + ݐݎ)ଶݖ  + (ଶݏ + 1 + ଶݍଶ݌ = 0 

A. MT-03, P. 47, 62 
13. Solve : 

(i) 2ݏ − ݐݎ) − (ଶݏ = 1 
(ii) ݔଶݎ + ݏݕݔ2 + ݐଶݕ = 0 

A. MT-03, P. 59, 54 
14. Solve : 

(i) ݍଶݎ − ݏݍ݌2 + ݐଶ݌ = 0 
(ii) 3ݎ + ݏ4 + ݐݎ) 6 ݐ (ଶݏ − = 1 

A. MT-03 , P. 55, 58 
15. Find the characteristics of : 

(i) ݕଶݎ − ݐଶݔ = 0 
(ii) ݔଶݎ + ݕݏ ݔ2 + ݐଶݕ = 0 

A. MT-03, P. 73, 74 
16. Solve the following P.D.E. by the method of separation of variables. 

(i) డ௨
డ௫

= 2 డ௨
డ௧

+ ,ݔ)ݑ given that ݑ 0) = 6݁ିଷ௫ 

(ii) డమ௨
డ௫మ

− 2 డ௨
డ௫

+ డ௨
డ௬

= 0 

A. MT-03, P. 75, 76 
17. (a) classify the equations : 

(i) డమ௨
డ௫మ

+ 2 డమ௨
డ௬మ

+ డమ௨
డ௭మ

= 2 డమ௨
డ௫డ௬

+ 2 డమ௨
డ௬డ௭

 

(ii) డమ௨
డ௫మ

+ డమ௨
డ௬మ

+ డమ௨
డ௭మ

=  ଵ
௖మ

 డ
మ௨
డ௧మ

 

(b) Solve by the method of separation of variables the PDE 

      4 డ௨
డ௧

+ డ௨
డ௫

= ݑ given that ݑ3 =  3݁ି௫ − ݁ିହ௫ when t = 0 

A. MT-03, P. 68, 77 
18. Reduce the equation 

ݎݕݔ − ଶݔ) − ݏ(ଶݕ − ݐݕݔ + ݕܾ − ݔݍ = ଶݔ)2 −  (ଶݕ



 ݐ݅ ݁ݒ݈݋ݏ ℎ݁݊ܿ݁ ݀݊ܽ ݉ݎ݋݂ ݈ܽܿ݅݊݋݊ܽܿ ݋ݐ
A. MT-03, P. 97 
19. Reduce the following PDE to canonical form. 

(i) (݊ − 1)ଶ డ
మ௭

డ௫మ
− ଶ௡ݕ డమ௭

డ௬మ
= ଶ௡ିଵݕ ݊ డ௭

డ௬
 

(ii) డమ௭
డ௫మ

+ 2 డమ௭
డ௫డ௬

+ డమ௭
డ௬మ

= 0 

A. MT-03, P.93, 94 
20. Find eigen values and eigen functions for the following boundary problems  

(i) ݕᇱᇱ + ݕߣ = 0 ; (ܽ) ݕ = (ܾ)ݕ ݀݊ܽ 0  = 0 ; 0 < ܽ < ܾ ; b are real 
arbitrary constants. 

(ii) ݕᇱᇱ − ᇱݕ4 + (4 − ݕ(ߣ9 = 0 ; (0)ݕ = 0, (ܽ)ݕ = 0 ; where a is a 
positive real constant. 

A. MT-03, P. 105, 108 
21. Prove that : 

(i) The eigen values of strom-liouville system are real. 
(ii) To every eigen value of a strom-liouville system there corresponds 

only one linearly independent eigen function. 
A. MT-03, P. 113, 115 
22. Compute the eigen values and eigen functions for boundary value problem 

ᇱᇱݕ + ᇱݕ2  + (1 − ݕ(ߣ = 0 ; (0)ݕ = 0, (1)ݕ = 0. Also prove that the set of 
eigen functions for the given problem is an orthogonal set. 

A. MT-03, P. 117 
23. Find the shape of the curve on which a bead is sliding from rest and 

accelerated by gravity will ship (without friction in least time from one 
point to another. 

A. MT-03, P. 129 
24. (a) Find the extremum of the function: 

[(ݔ)ݕ]ܨ = න
(1 + ଶ)ଵ/ଶ′ݕ

ݔ

௫మ

௫భ
 ݔ݀

(b) Show that the curve through (1, 0) and (2, 1) which minimize : 

∫ (ଵା௬ᇱమ)భ/మ

௫
ଶ
ଵ  .is a circle ݔ݀

A. MT-03, P. 133 
25. Test for extremum of the functional. 

(a) [(ݔ)ݕ]ܨ = ∫ ඥ1 + ଶଵ′ݕ
଴ (0)ݕ   ,ݔ݀  = (1)ݕ   ,0 = 2 

(b) [(ݔ)ݕ]ܨ = ∫ ᇱଶݕ) − ଶ)గ/ଶݕ
଴ (0)ݕ   ,ݔ݀  = (2/ߨ)ݕ   ,0 = 1 

A. MT-03, P. 128, 135 
26. Test for an extremum of the functional. 

(a) [(ݔ)ݕ]ܨ = ∫ ଶݕଶݔ) + ଵ)ଵݕଶݔ
଴ (0)ݕ   ,ݔ݀  = (1)ݕ   ,0 = 1 

(b) [(ݔ)ݕ]ܨ = ∫ ଶ′ݕ) + ଶ)ଵݔ
଴ (0)ݕ   ,ݔ݀  = (1)ݕ   ,0 = 2 

A. MT-03, P.127, 129 



27. (a) If (ݔ)ݕ is a curve in internal [ܽ, ܾ] which is a twice differentiable and 
satisfying the condition ݕ(ܽ)  = (ܾ)ݕ ଵ andݕ   =  ଶ and minimizes theݕ 
functional 
[(ݔ)ݕ]ܨ = ∫ ,ݔ)݂ ,ݕ ᇱ)௕ݕ

௔ ᇱݕ where  ,ݔ݀  = ௗ௬
ௗ௫

 
Then the following differential equation must be satisfied 
߲݂
ݕ߲ −

݀
ݔ݀ ൬

߲݂
൰′ݕ߲ = 0 

(c) Obtain the Euler-Lagrange equation for the extrremals functional 

න ଶݕ] − ᇱݕݕ + [ଶ′ݕ
௫ଶ

௫ଵ
 ݔ݀ 

A. MT-03, P. 124, 135 
28. Determine the curve of prescribed length 2 l which joins the points (-a, b) 

and (a, b) and has its centre of gravity as low as possible. 
A. MY-03, P. 152 
29. Find the shape assumed by a uniform rope when suspended by its end from 

two points at equal heights. 
A. MT-03, P. 151 
30. Find enternal of the functional: 

(a) ܫ = ∫ ൫1 + ,ᇱᇱଶ൯݀ܿݕ (0)ݕ = 0, ᇱ(0)ݐ = (1)ݕ = ᇱ(1)ݕ = 1ଵ
଴  

(b) ܫ = ∫ ൫ݕᇱᇱଶ − ଶݕ + ,ݔଶ൯݀ݔ (0)ݕ = ᇱ(0)ݕ = 0 = ,(2/ߨ)ݕ గ/ଶ/ߨ)ᇱݕ
଴

2) = −1 
A. MT-03, P. 147-148 
31. (a) Find the closed convex curve of length L that encloses greatest possible 

area. 

(b) Find the external equation for the following functional 

,ଵݔ)ݖ]ܫ [ଶݔ = න ቈ൬
ݖ߲
ଵݔ߲

൰
ଶ

+ ൬
ݖ߲
ଶݔ߲

൰
ଶ

቉
஽

 ଶݔଵ݀ݔ݀ 

A. MT-03, P. 150, 148 
32. Solve the Gauss hyper geometric equation. 

1)ݔ − (ݔ
݀ଶݕ
ଶݔ݀ + ߛ] − (1 + ߙ + [ݔ(ߚ

ݕ݀
ݔ݀ − ݕߚߙ = 0 

In series in the neighborhood of the regular singular point (i) ݔ =  0 and 
(ii) ݔ = 1 

A. MT-03, P. 166 
33. Solve in series: 

(a) (2 − ᇱᇱݕ(ଶݔ + ᇱݕݔ2 − ݕ2 = 0 
(b) 2ݔଶݕᇱᇱ − ᇱݕݔ + (1 − ݕ(ଶݔ = 0 

A. MT-03, P. 161, 164 
34. Solve in series : 

(a) (1 − ᇱᇱݕ (ଶݔ − ᇱݕݔ2  +  ݊(݊ + ݕ(1 = 0 
(b) 1)ݔ − ᇱᇱݕ(ݔ +  (1 − ᇱݕ(ݔ5 − ݕ4 = 0 



A. MT-03, P. 162, 170 
35. Solve in seriesL 

(a) ݔଶݕᇱᇱ + ᇱݕݔ + ଶݔ) − ݕ(1 = 0 
(b) ݔଶݕᇱᇱ + ݔ) + ᇱݕ(ଶݔ + ݔ) − ݕ(9 = 0 

A. MT-03, P. 173,176 
36. Show that if b > 0 

2 ଵ݂(ܽ, ܾ, 2ܾ; (ݖ =  
2 ቄ1 − ቀ2ݖቁቅ

ି௔

2ଶ௕ିଵܤ(ܾ, ܾ)   

න (sin )ଶ௕ିଵ [(1 + )ି௔ݏ݋ܿ ߦ + (1 − )ି௔]݀ݏ݋ܿ ߦ
గ/ଶ

଴
 

 Where ξ = ௭
ଶି௭

 

 Deduce that 2 ଵ݂(ܽ, ܾ; 2ܾ ; (ݖ = 2 ቀ1 − ଵ
ଶ
ቁݖ

ି௔
 2 ଵ݂ ቂ

௔
ଶ

, ௔
ଶ

, + ଵ
ଶ

; ܾ + ଵ
ଶ

;  ଶቃߦ 

A. MT-03, P. 191 
37. Prove that L 

(a) 2 ଵ݂ ቂ
௔
ଶ

, ௔
ଶ

, + ଵ
ଶ

; ଵ
ଶ

; ଶቃݖ  = ଵ
ଶ

 [(1 − ௔ି(ݖ + (1 +  [௔ି(ݖ

(b) 2 ଵ݂(−݊, ܽ + ݊ ; ܿ ; 1) =  (ିଵ)೙ (ଵା௔ା௫)௡
(௖)௡

 

A. MT-03, P. 190 
38. Show that of – గ

ଶ
 ≤ ݔ ≤ గ

ଶ
, 

sin ℎݔ = ݊ sin 2 ݔ ଵ݂ ൬
1
2 +

1
2݊,

1
2 −

1
2݊;

3
2  ଶ݊൰݊݅ݏ ;

and cos݊ ݔ =  2 ଵ݂ ቀ
௡
ଶ

, − ௡
ଶ

; ଵ
ଶ

;  ቁݔଶ݊݅ݏ 

A. MT-03, P. 193 
39. Prove that : 

(a) (ߣ)ܤ, 2(ߣ−) ଵ݂(ܽ, ܾ ; ܿ , (ݖ =  ∫ ఒିଵ(1ݐ − ,ܽ)  ௖ିఒିଵ(ݐ ܾ;  ⋀; ଵݐ݀(ݐݖ
଴  

Where |ݖ| < 1, ߣ > 0, ܿ − ߣ > 0 

(b) 2 ଵ݂(ܽ, ܾ; ܿ; (ݖ =  ଵ
஻(௕,௖ି௕)∫ ௕ିଵ(1ݑ − ௖ି௕ିଵ(1(ݑ − ଵݑ௔݀ି(ݑݖ

଴  

Where c>b>0 hence prove that 

2 ଵ݂(1,2; 3; (ݖ = log ൜݁(1 − (ݖ
ଵ
ଶ ൠ

ିଶ/௭
 

A. MT-03, P. 191, 196 
40. Prove that : 

(a) 2 ଵ݂ ቂ
௔
ଶ

, ௔
ଶ

+ ଵ
ଶ

; ଵ
ଶ

; ଶቃݖ  = ଵ
ଶ

[(1 − ௔ି(ݖ + (1 +  [௔ି(ݖ

(b) lim↔ି௡
ଵ

Ґ(௖)
 2 ଵ݂(ܽ, ܾ; ܿ; (ݖ =  (௔)೙శభ(௕)೙శభ

(௡ାଵ)
 2 ଵ݂(ܽ + ݊ + 1, ܾ + ݊ + 1; ݊ +

2 ;  (ݖ
A. MT-03, P. 190, 195 
41. Show that: 



(a) 2 ଵ݂ [−݊, ܽ + ݊; ܿ; 1) = (ିଵ)೙(ଵା௔ି௖)
(௖)௡

 

(b) ∫ ௗ
ඥଵି௞మ௦௜௡మ

= గ
ଶ

గ/ଶ
଴  2 ଵ݂(ଵ

ଶ
, ଵ
ଶ

; 1;  ݇ଶ) 

A. MT-03, P. 190, 196 
42. Show that : 

(a) Ґ(a) Ґ(b) 2 ଵ݂ ቀܽ, ܾ; ଵ
ଶ

; ቁݖ =  ∫ ∫ ݁ି௨ି௩ cos ℎ ቄ2ඥ(ݒݑ) ݖቅ ஶݒ݀ݑ௕ିଵ݀ݒ௔ିଵݑ
଴

ஶ
଴  

Provided Re (a) > 0 and Re (b) > 0 

(b) ∫ ݔ
భ
మ (ݐ − ି(ݔ

భ
మ [1 − ݐ)ଶݔ − ି[ଶ(ݔ

భ
మ = ଵ

ଶ
2 ݐߨ  ଵ݂ ቂ

ଵ
ସ

, ଷ
ସ

; 1;  ௧
ర

ଵ଺
ቃ௧

଴  
A. MT-03, P. 194, 198 
43. If |ݖ| < 1 and ቚ ௭

ଵି௭
ቚ < 1 then 

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

) 

(b) 2 ଵ݂ (ܽ, ܾ; ܿ; (ݖ = (1 − ௕2ି(ݖ ଵ݂(ܿ − ܽ, ܾ; ܿ; ௭
௭ିଵ

) 
A. MT-03, P. 202 
44. Show that : 

(a) ௗ
ௗ௫

 [2 ଵ݂(ܽ, ܾ; ܿ ; [ݔ = ௔௕
௖

 2 ଵ݂(ܽ + 1, ܾ + 1 ; ܿ + 1 ;  (ݔ

(b) ௗ
೙

ௗ௫೙
 [2 ଵ݂(ܽ, ܾ; ܿ ; [ݔ = (௔)೙(௕)೙

(௖)೙
 2 ଵ݂(ܽ + ݊, ܾ + ݊ ; ܿ + ݊ ;  (ݔ

A. MT-03, P. 204 
45. Show that by the principle of mathematical induction: 

݀௡

௡ݔ݀
[2 ଵ݂(ܽ, ܾ; ܿ; [(ݔ =  

(ܽ)௡(ܾ)௡
(ܿ)௡

 2 ଵ݂(ܽ + ݊, ܾ + ݊ ; ܿ + ݊ ;  (ݔ

A. MT-03, P. 204 
46. Show that : 

(a) ௗ
ௗ௫

 1 ଵ݂ (ܽ; ܿ; ݊) = ௔
௖

 1 ଵ݂(ܽ + 1 ;  ܿ + 1 ;  (ݔ

(b) ௗ
೙

ௗ௫೙
 [1 ଵ݂(ܽ; ܿ ; [ݔ = (௔)೙

(௖)೙
 1 ଵ݂(ܽ + ݊, ; ܿ + ݊ ;  (ݔ

A. MT-03, P. 211 
47. If |ݖ| < 1 ܽ݊݀ ቚ ௓

ଵି௭
ቚ <  :ℎ݁݊ݐ 1

(i) 2 ଵ݂(ܽ, ܾ ; ܿ ; (ݖ = (1 − ଶ2(ݖ ଵ݂(ܿ − ܽ, ܾ ; ܿ; ௭
ଵି௭

) 
(ii) 2 ଵ݂(ܽ, ܾ ; ܿ ; (ݖ = (1 − ௖ି௔ି௕2(ݖ ଵ݂(ܿ − ܽ , ܿ − ܾ ; ܿ;  (ݖ

A. MT-03, P. 202 
48. If |ݖ| < 1 ܽ݊݀ ቚ ௓

ଵି௭
ቚ <  :ℎ݁݊ݐ 1

(i) 2 ଵ݂(ܽ, ܾ ; ܿ ; (ݖ = (1 − ௔2ି(ݖ ଵ݂(ܽ, ܿ − ܽ, ; ܿ; ௭
ଵି௭

) 
(ii) 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
ଵି௭

) 

 and deduce that: 

(i) 2 ଵ݂ ቀܽ, 1 − ܽ ; ܿ ; ଵ
ଶ
ቁ = 2௔ 2 ଵ݂(ܽ , ܿ + ܽ ; ܿ;−1) 



(ii) 2 ଵ݂ ቀܽ, 1 − ܽ ; ܿ ; ଵ
ଶ
ቁ =

Ґቀ೎మቁ Ґ(ଵା೎మ)

Ґቀ௖ାೌమቁ Ґ(ଵା௖ିೌమ)
 

A. MT-03, P. 202, 203 
50. Show that by the principle of mathematical induction. 

݀௡

௡ݔ݀
 [1 ଵ݂(ܽ; ܿ; [(ݔ =

(ܽ)௡
(ܿ)௡

1 ଵ݂(ܽ + ݊; ܿ + ݊;  (ݔ

A. MT-03, P.11 
51. If m is a positive integer, show that: 

2 ଵ݂(−݉, ܽ +݉; ܿ; (ݔ =  
ଵି௖(1ݔ − ௖ି௔(ݔ

Ґ(݉+ ܿ)  Ґ(ܿ)
݀݉

݉ݔ݀
൛1)1−݉+ܿݔ −  ൟ݉+ܿ−ܽ(ݔ

and deduce that: 

2 ଵ݂ ൬−݉, ܽ + ݉;
ܽ
2

,
1
2

;
1
2
−

1
2
൰ߤ =  

ଶߤ) − 1)
ଵ
ଶି

ଵ
ସ௔ Ґ(ܽ2 + 1

2)

2݉Ґ(1
2 + ܽ

2 + ݉)
 
݀݉

݉ݔ݀
൛2ߤ −1ൟ݉+ܽ2−

1
2 

A. MT-03, P. 212 
52. Solve : 

(1 − ᇱᇱݕ(ଶݔ − ᇱݕݔ2 + ݊(݊ + ݕ(1 = 0 where n is positive integer. 
A. MT-03, P. 219 
53. Prove that : 

(i) ∫ ௠ܲ(ݔ) ௡ܲ(ݔ)݀ݔ = 0  ݂݅ ݉ ≠ ݊ଵ
ିଵ  

(ii) ∫ [ ௠ܲ(ݔ)]ଶ ݀ݔ = ଶ
ଶ௡∓ଵ

  ݂݅ ݉ = ݊ଵ
ିଵ  

A. MT-03, P. 225 
54. Prove that : 

(i) (݊ + 1) ௡ܲାଵ(ݔ) = (2݊ + ݔ(1 ௡ܲ(ݔ) − ݊ ௡ܲିଵ(ݔ), ݊ ≥ 1 
(ii) ݊ ௡ܲ(ݔ) = ݔ ௡ܲ

ଵ(ݔ) − ௡ܲିଵ
ଵ  (ݔ)

A. MT-03, P. 226 
55. Prove that: 

(i) ∫ ଶݔ ௡ܲାଵ ௡ܲିଵ ݀ݔ =  ଶ௡ (௡ାଵ)
(ଶ௡ିଵ)(ଶ௡ାଵ)(ଶ௡ାଷ)

ଵ
ିଵ  

(ii) ∫ ݔ ௡ܲ ௡ܲିଵ ݀ݔ =  ଶ௡ 
ସ௡మିଵ

ଵ
ିଵ  

A. MT-03, P. 233, 234 
56. Show that : 

(i) ௡ܲ(ݔ) =  ଵ
గ

 ∫ ݔൣ ± ඥ(ݔଶ − 1) cos ൧ߠ
௡
గߠ݀

଴  

(ii) ௡ܲ(ݔ) =  ଵ
గ

 ∫ ݔൣ ± ඥ(ݔଶ − ൧ݏ݋ܿ (1
ି(௡ାଵ)

݀గ
଴  

A. MT-03, P. 232, 234 
57. Show that : 

(i) ܳ௡ାଵᇱ −ܳ௡ିଵᇱ = (2݊ + 1)ܳ௡ 
(ii) ݊ܳ௡ାଵᇱ + (݊ + 1)ܳ௡ିଵᇱ = (2݊ +  ௡′ܳ ݔ(1

A. MT-03, P. 236, 237 
58. Show that : 

(i) ܳ௡ାଵᇱ −ܳ௡ିଵᇱ = (2݊ + 1)ܳ௡ 
(ii) (2݊ + 1)(1 − ଶ)ܳ௡ᇱݔ = ݊(݊ + 1) (ܳ௡ − ܳ௡ାଵ) 

A. MT-03, P. 236, 238 
59. Show that : 



(i) ݊ܳ௡ାଵᇱ +(݊ + 1)ܳ௡ିଵᇱ = (2݊ +  ௡′ܳ ݔ(1
(ii) (2݊ + ௡ܳ ݔ(1 = (݊ + 1) ܳ௡ାଵ + ݊ܳ௡ିଵ 

A. MT-03, P. 237, 238 
60. Prove that (ݔଶ − 1) ൫ܳ௡ܲᇱ௡ − ௡ܲܳᇱ௡൯ =  : deduce that ݀݊ܽ ܥ 

(i) ொ೙
௉೙
∫ ௗ௫

(௫మିଵ)௉೙మ
ஶ
௫  

(ii) ܳ଴(݊) = ଵ
ଶ
݃݋݈ ቀ௫ାଵ

௫ିଵ
ቁ 

A. MT-03, P. 240 
61. Show that : 

(i) ܬ ݔ௡ᇱ (ݔ) = (ݔ)௡ܬ ݊ −  (ݔ)௡ାଵܬ ݔ 
(ii) ܬ ݔ௡ᇱ (ݔ) = (ݔ)௡ିଵܬ ݔ −  (ݔ)௡ܬ ݔ 

A. MT-03, P. 252, 253 
62. Show that : 

(i) ܬ ݔ௡ᇱ (ݔ) = (ݔ)௡ܬ ݊ −  (ݔ)௡ାଵܬ ݔ 
(ii) ௗ

ௗ௫
[(ݔ)௡ܬ ௡ିݔ] =  (ݔ)௡ାଵܬ ௡ିݔ−

A. MT-03, P. 252, 253 
63. Show that: 

(i) ܬ ݔ௡ᇱ (ݔ) = (ݔ)௡ିଵܬ ݊ −  (ݔ)௡ܬ ݊ 
(ii) ௗ

ௗ௫
௡ݔ] [(ݔ)௡ܬ  = ௡ݔ  (ݔ)௡ିଵܬ 

A. MT-03, P. 253, 254 
64. By using generating function or Bessel function show that: 

(i) cos(ݔ sinߠ) = ଴ܬ  + ଶܬ2 cos ߠ + ସܬ2 cos ߠ4 + ⋯… . 
(ii) Sin(ݔ sin (ߠ = ଵܬ2   sin ߠ + 2√3 sin 3ߠ + ⋯… . 
(iii) cos x = ଴ܬ  − ଶܬ2 + ସܬ2 −⋯… . . 
(iv) sin x = ଵܬ2  − ଷܬ2 + ହܬ2 −⋯… … … . 

A. MT-03, P. 255 
65. If ߣ௜ ௝ߣ ݀݊ܽ   are the roots of equation ܬ௡(ߣ௔) =  0 then 

න ௜ߣ)௡ܬ , ,௝ߣ௡ ൫ܬ(ݔ ݔ൯݀ݔ =  ቐ
0          ݂݅ ݅ ≠ ݆

ܽଶ

2
௡ାଵଶܬ ,ߣ) ܽ)   ݂݅ ݅ = ݆

ஶ

଴
 

A. MT-03, P. 260 
66. Prove that : 

(i) √ߨ ቀ௫ଶቁ
ି௡
ቀ݊ + ଵ

ଶ
ቁ (ݔ) ௡ܬ = ∫ exp(݅ݐݔ)(ݔ − ଶ)௡ିݐ

భ
మ ݀ݐ, (݊ >  − ଵ

ଶ
)ଵ

ିଵ  

(ii) ∫ (ܽଶ − ݔ݀(ݔ݇)଴ܬ (ଶݔ = ସ௔
௞య

(݇ܽ)ଵܬ  − ଶ௔మ

௞మ
଴(ܽ݇)௔ܬ

଴  
A. MT-03, P. 264, 266 
67. Prove that: 

(i) ௗ
ௗ௫

[(ݔ)௡ାଵܬ(ݔ)௡ܬݔ]  = (ݔ)௡ଶܬ]ݔ − ௡ାଵଶܬ  [(ݔ)

(ii) ௗ
ௗ௫

௡ାଵଶܬ(ݔ)௡ଶܬݔൣ  ൧(ݔ) = 2 ቂ௡
௫

(ݔ)௡ଶܬ   − ௡ାଵ
௫

௡ାଵଶܬ   ቃ(ݔ)
A. MT-03, P. 255, 256 
68. Show that : 

(i) 2ܪݔ௡(ݔ) = (ݔ)௡ିଵܪ 2݊ +  (ݔ)௡ାଵܪ
(ii) ܪ௡ᇱ (ݔ) = ≤ ݊)   (ݔ)௡ିଵܪ ݔ2  1) 
(iii) ܪ௡ᇱ (ݔ) = (ݔ)௡ିଵܪ ݔ2  −   (ݔ)௡ାଵܪ
(iv) ܪ௡ᇱᇱ(ݔ) − (ݔ)௡′ܪ ݔ2 + (ݔ)௡ܪ 2݊ = 0  

A. MT-03, P. 273 



69. Prove that : 
(i) If ݉ × ݊ ௗ

೘

ௗ௫೘
[(ݔ) ௡ܪ] =  ଶ

೘∟௡
∟௡ି௠

 (ݔ)௡ି௠ܪ

(ii) ܪ௡(ݔ) =  (−1)௡݁௫మ  ௗ
೙

ௗ௫೙
(݁ି௫మ) 

A. MT-03, P. 275, 276 
70. Prove that : 

(i) ∫ ݁ି௫మܪ௡(ݔ)ܪ௠(ݔ)݀ݔ =  ൜
0,              ݂݅ ݉ ≠ ݊
2௡ ߨ√  ∟݊   ݂݅  ݉ = ݊

ஶ
ିஶ  

(ii) ܪ௡(ݔ) =  2௡  ቄexp ቀ− ଵ
ସ
ௗమ

ௗ௫మ
ቁቅ ௡ݔ  

A. MT-03, P. 278, 279 
71. Prove that : 

(i) ௡ܲ(ݔ) = ଶ
∟௡√గ

  ∫ ݁ି௧మ ݐ௡ ܪ௡(ݐݔ)݀ݐஶ
଴  

(ii) ∑ ு೙శೞ (௫)௧೙

∟௡
= exp(2ݐݔ ݔ) ݏܪ(ଶݐ − − ஶ(ݐ

௡ୀ଴  
A. MT-03, P. 281, 282 
72. Show that : 

(i) (݊ + 1)∟݊ + (ݔ) 1 = (2݊ + 1 − (ݔ)݊∟(ݔ −  ݊ ∟݊ −  (ݔ) 1
(ii) ݔ ∟݊ᇱ(ݔ) = (ݔ)݊∟ ݊  −  ݊ ∟݊ −  (ݔ)1

A. Mt-03, P. 288, 289 
73. Establish the generating functions : 

(i) Ґ(1 + ି(ݐݔ)(ߙ
ഀ
మ  ݁௧ ൯ݐݔ√௡൫2ܬ  =  ∑ ଵ

(ଵାఈ)௡
 ∟௡ఈஶ

௡ୀ଴ ௡ݐ(ݔ)   

(ii) ଵ
(ଵି௧)೎ ଵܨ1 ቀܥ ; 1 + − ;ߙ ௫௧

ଵି௧
ቁ = ∑ (௖)೙

(ଵାఈ)೙
ஶ
௡ୀ଴ ∟௡ఈ(ݔ)ݐ௡  

A. MT-03, P. 300, 301 
74. Prove that : 

(i) ∫ ݁ି௦௧∟௡(ݐ)݀ݐ =  ଵ
௦
ቀ1 − ଵ

௦
ቁ
௡ஶ

଴  

(ii) ௗ
ௗ௫
∟௡௞(ݔ) =  −∟௡ିଵ௞ାଵ  (ݔ) 

A. MT-03, P. 292, 297 
75. Show that: 

(i) ∟௡ାଵ
௝ (ݔ) + ∟௡௞ାଵ(ݔ) =  ∟௡௞(ݔ) 

(ii) (݊ + 1)∟௡ାଵ௞ = (2݊ + ݇ + 1 − ௡௞∟(ݔ (ݔ)  − (݊ + ݇)∟௡ିଵ௞  (ݔ)
A. MT-03, P. 295 
76. Prove that : 

(i) ∫ ݁ି௫  ∟௠(ݔ)∟௡(ݔ)݀ݔ =  ൜0  ݂݅ ݉ ≠ ݊
1  ݂݅ ݉ = ݊

ஶ
଴  

(ii) ଵ
(ଵି௧)ೖశభ ݌ݔ݁  ቄ− ௫௧

ଵି௧
 ቅ =  ∑ ௡௞ܮ ௡ஶݐ(ݔ)

௡ୀ଴  
A. MT-03, P. 290, 294 


