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INSTRUCTIONS TO CANDIDATES: 

1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks each. 

2. SECTION-B contains SIX questions carrying TEN marks each and students have to 

attempt any FOUR questions. 

 

SECTION-A 

1. Write briefly: 

a) If ݖ = ݔ)݂ + (ݐܿ + ݔ)߶ −  then prove that ,(ݐܿ
பమ௭ப௧మ = ܿଶ பమ௭ப௫మ 

b) Let ݔ = ݎ cosߠ , ݕ =  show that ,ߠ sin ݎ
ப௥ப௫ =

ப௫ப௥. 
c) State Euler's theorem for homogeneous functions of three variables. 

d) Find 
ௗ௪ௗ௧  at ݐ = 0, where ݓ = ݕݔ + ݖݕ + ݔ,ݔݖ = ݕ,ଶݐ = ,௧݁ݐ ݖ =  .௧ି݁ݐ

e) If ݑ = cosିଵ ቀ ௫ା௬√௫ା√௬ቁ , 0 < ݕ,ݔ < 1, then prove that ݔ ப௨ப௫ + ݕ ப௨ப௬ = − ଵଶ cot ݑ 

f) Define exact differential equation. Give condition such that given differential equation is 

exact. 

g) Define integrating factor. Is integrating factor unique for a given differential equation? 

Justify with a suitable example. 

h) Write standard form of Clairaut's equation and find general solution of ݌ = sin (ݕ −  .(݌ݔ

i) Solve (ܦଷ ݕ(ଶܦ− = 0. 

j) Show that family of curves given by ݕଶ = ݔ)4ܽ + ܽ) are self-orthogonal. 
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SECTION-B 

2. Show that the function 

(ݕ,ݔ)݂ = ቐݔଶ + ݔଶݕ − ݕ , (ݕ,ݔ) ≠ (0,0)

0, (ݕ,ݔ) = (0,0)

 

is not continuous at (0,0) but its partial derivatives ௫݂ , ௬݂  exist at (0,0). 

3. If ݑ = ݔ and (ݎ)݂ = ݎ cosߠ , ݕ = ଶݔ∂ݑthen prove that ∂ଶ ,ߠ sin ݎ +
∂ଶݕ∂ݑଶ = ݂ᇱᇱ(ݎ) +

ଶݎ1 ݂ᇱ(ݎ). 

4. If tan ݑ =
௫యା௬య௫ି௬ , then show that ݔ ப௨ப௫ + ݕ ப௨ப௬ = sin 2ݑ and 

ଶݔ பమ௨ப௫మ + ݕݔ2 பమ௨ப௫ ப௬ + ଶݕ பమ௨ப௬మ = (1− 4sin ݑ)sin 2ݑ. 

5. Solve ݕ = ݔ݌2 +  .ଷ݌ଶݕ

6. Using the method of variation of parameters, solve 
ௗమ௬ௗ௫మ + ݕ4 = tan 2ݔ. 

7. Find a series solution of the equation 2ݔଶݕᇱᇱ + ᇱݕݔ − ଶݔ) + ݕ(1 = 0 about the point ݔ = 0. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 NOTE : Disclosure of Identity by writing Mobile No. or Marking of passing request on any 

paper of Answer Sheet will lead to UMC against the Student. 

 


