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Instructions:  
1. Figure to the right indicate marks. 
2. There are five questions in the question paper.  
3. Answer any four of the following questions. 

----------------------------------------------------------------------------------------------------------------------------------- 

Q-1) Answer any seven:          [7 x 2=14] 
1. Find the complete integral of  ݖ = ଷ݌ +  .ଷݍ
2. Find the direction cosines of normal to the surface 2ݔ + ݕ3 + ݖ5 = 7 at the point (1,1,0). 
3. Find the complementary function of ൫ܦଶ + ′ܦܦ3 − ݖଶ൯′ܦ4 = 0. 
4. Eliminate the arbitrary constants ܽ and ܾ from  ݖ = ݔܽ) + ଶ(ݕ + ܾ. 
5. Write down Jacobi’s auxiliary equation. 
6. Check (6ݔ + ݔ݀(ݖݕ + ݕݔ) + ݖ݀(ݖ2 + ݖݔ) − ݕ݀(ݕ2 = 0 is integrable or not? 

7. Solve ܨ൫ݔ + ,ݕ ݔ − ൯ݖ√ = 0, where ܨ is an arbitrary function. 
8. Define i) Pffafian differential form and ii) Tangent plane 
9. Find the envelope of the given surface (ݔ − ܽ)ଶ + ݕ)  − ܾ)ଶ = ଶ(ݖ) + 1. 

10. Classify the partial differential equation 4ݕଶ డమ௭

డ௫మ + ଶݔ డమ௭

డ௬మ = 0. 

 
Q-2) Answer any two:           [2 x 7=14]  

a) Solve (݌ଶ + ݕ(ଶݍ =  .using charpits method ݖݍ
b) Find the orthogonal trajectories on the conicoid (ݔ + ݖ(ݕ = 1 of the conics in which it is  

cut by the system of planes  ݔ − ݕ + 2 = ݀ where d is the parameter. 
c) Classify the equation and convert it into canonical form 9ݎ − ݏ6 + ݐ =  .ݕ

 
Q-3) All are compulsory:          [2 x 7=14]  

a) Find the primitive solution of  ݔ݀ݖݕ + ݕଶݔ) − ݕ݀(ݔݖ + ݖଶݔ) − ݖ݀(ݔݕ = 0 if possible. 
b) Find the equation of the integral surface of the differential equation 

ݖ)ݕ2  − ݌(3 + ݔ2) − ݍ(ݖ = ݔ2)ݕ − 3) which passes through ݖ = 0 andݔଶ + ଶݕ =  .ݔ2
 

OR 
Q-3) All are Compulsory:          [2 x 7=14]  

a) Find the general solution ofcos(ݔ + (ݕ ݌ + sin(ݔ + (ݕ ݍ =  .ݖ
b) Find the general integral of the partial differential equation 

ݕݔ2) − ݌(1 + ݖ) − ݍ(ଶݔ2 = ݔ)2 − ݔ which passes through the line (ݖݕ = 1 and ݕ = 0. 
 

Q-4) Answer any two:          [2 x 7=14]  

a) Using Natani’s method ݕ)ݖଶ + ݔ݀(ݖ + ଶݔ)ݖ + ݕ݀(ݖ − ݔ)ݕݔ + ݖ݀(ݕ = 0. 

b) If ܺ = ,ݔ)ܺ ,ݕ ߤ and (ݖ = ,ݔ)ߤ ,ݕ ߤ be two functions with (ݖ ≠ 0 then, 
 ܺ ∙ (ܺ)݈ݎݑܿ = 0 if and only if ܺߤ ∙ (ܺߤ)݈ݎݑܿ = 0 

c) Solve the equation  ݍ݌ݖ = ݌ +  .ݍ
 

Q-5) Answer any two:           [2 x 7=14]  

a) Solve  ݔଶܦଶ − ଶ′ܦଶݕ + ܦݔ − ′ܦݕ = ݔ −  .ݕ
b) Prove that  ܨ൫ܦ, ൯ሾ݁௔௫ା௕௬′ܦ ∙ ℎ(ݔ, ሿ(ݕ = ݁௔௫ା௕௬ܨ൫ܦ + ܽ, ′ܦ + ܾ൯ሾℎ(ݔ,  .ሿ(ݕ
c) Find particular integral of ൫ܦ − ଶܦ൯൫2′ܦ − ′ܦ7 + 3൯ݖ = sin (3ݕ −  .(ݔ

d) If (ܦߚ′ + ߚ ଶ with(ߛ ≠ 0 is a factor of ܦ)ܨ, ,ܦ)ܨ then a solution of the equation ,(’ܦ ݖ is (′ܦ =

݁
షം
ഁ

௬
൫∅ଵ(ݔߚ) + ൯ ; where ∅௜(ݔߚ)ଶ∅ݕ =  ∅௜(ߝ) is an arbitrary function of a single variable (݅ = 1,2). 
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