
G. PULLAIAH COLLEGE OF ENGINEERING&TECHNOLOGY::KURNOOL 

MATHEMATICS-II QUESTION BANK 

UNIT-III 

I. Eliminate the arbitrary constants  and  form a Partial difference equations 

i)𝑧 = 𝑎𝑥 + 𝑏𝑦 + 𝑎2 + 𝑏2                  ii)𝑧 = 𝑎𝑥 + 𝑏𝑦 + (𝑎
𝑏⁄ ) − 𝑏                 iii)(𝑥 − ℎ)2 + (𝑦 − 𝑘)2 + 𝑧2 =

𝑎2       iv) 
𝑥2

𝑎2 +
𝑦2

𝑏2 +
𝑧2

𝑐2 = 1                     v) (𝑥 − 𝑎)2 + (𝑦 − 𝑏)2 = 𝑧2 𝐶𝑜𝑡2𝛼  ,where  𝛼   is a parameter                    

vi)𝑧 = 𝑎𝑥3 + 𝑏𝑦3                                     vii)𝑧 = 𝑎 log [
𝑏(𝑦−1)

1−𝑥
]                                                                                      

viii)2𝑧 = (𝑥 + 𝑎)
1

2⁄ + (𝑦 − 𝑎)
1

2⁄ + 𝑏  ix)2𝑧 = √𝑥 + 𝑏 + √𝑦 + 𝑏                           x)log(𝑎𝑧 − 1) = 𝑥 + 𝑎𝑦 + 𝑏                   

xi)𝑥2 + 𝑦2 + (𝑧 − 𝑐)2 = 𝑎2            xii)𝑧 = (𝑥2 + 𝑎)(𝑦2 + 𝑏) 

 

II.Eliminate the arbitrary functions  and  form a  Partial difference equations 

i)z=𝑓(𝑥2 + 𝑦2)      ii)𝑧 = 𝑓(𝑥) + 𝑒𝑦𝑔(𝑥)      iii)𝑧 = ∅1(𝑥 + 𝑖𝑦) + ∅2(𝑥 − 𝑖𝑦)     iv)∅(𝑥 + 𝑦 + 𝑧, 𝑥2 + 𝑦2 + 𝑧2) =

0 

v)𝑧 = 𝑓(𝑥) + 𝑥𝑔(𝑦)         vi)∅(𝑥2 + 𝑦2,𝑥2 − 𝑧2) = 0        vii) ∅(𝑥2 + 𝑦2, 𝑧 − 𝑥𝑦) = 0     

viii)∅(𝑥2 + 𝑦2 + 𝑧2,𝑧2 − 2𝑥𝑦) = 0       ix)f(𝑥𝑦 + 𝑧2,𝑥 + 𝑦 + 𝑧)=0            x)  ∅(
𝑦

x
  ,𝑥2 + 𝑦2 + 𝑧2) = 0  

 Linear PDE : (pP+qQ=R) 

1. Solve the general solution of 𝑝 + 𝑞 = 1 2. Solve 𝑖)𝑝𝑥 + 𝑞𝑦 = 1        𝑖𝑖) 𝑝𝑥 − 𝑞𝑦 = 𝑧        𝑖𝑖𝑖) 𝑝𝑥 + 𝑞𝑦 =

1 

3. Solve the PDE 𝑝√𝑥 + 𝑞√𝑦 = √𝑧  4. Solve  𝑝 𝑇𝑎𝑛 𝑥 + 𝑞 𝑇𝑎𝑛 𝑦 = 𝑇𝑎𝑛 𝑧 

5. Solve the general solution of 𝑦2𝑧 𝑝 + 𝑥2𝑧𝑞 = 𝑦2𝑥   6. Solve (𝑦 − 𝑧)𝑝 + (𝑥 − 𝑦)𝑞 = 𝑧 − 𝑥 

7. Solve (𝑦 + 𝑧)𝑝 + (𝑧 + 𝑥)𝑞 = 𝑥 + 𝑦     8. Solve 𝑦2𝑝 − 𝑥𝑦𝑝 = 𝑥(𝑧 − 2𝑦) 

9. Solve 𝑥(𝑦 − 𝑧)𝑝 + 𝑦(𝑧 − 𝑥)𝑞 = 𝑧(𝑥 − 𝑦) 10. Solve 𝑥2(𝑦 − 𝑧)𝑝 + 𝑦2(𝑧 − 𝑥)𝑞 = 𝑧2(𝑥 − 𝑦) 

11. Solve 𝑧(𝑦 − 𝑥) = 𝑞𝑦2 − 𝑝𝑥22  12. Solve (𝑥2 − 𝑦𝑧 )𝑝 + (𝑦2 − 𝑧𝑥)𝑞 = 𝑧2 − 𝑥𝑦 

Non- Linear PDEs of first order : 

Type -1 : 𝒇(𝒑, 𝒒) = 𝟎 

1. Solve 𝑖) 𝑝𝑞 = 1                    𝑖𝑖) 𝑝2 + 𝑞2 = 1                 𝑖𝑖𝑖)√𝑝 + √𝑞 = 1                    𝑖𝑣 ) 𝑝𝑞 = 𝑝 + 𝑞 

      𝑣) 𝑝2 + 𝑞2 = 𝑚2      𝑣𝑖)𝑝2 + 𝑞2 = 𝑛𝑝𝑞     



Type -2 : 𝒇(𝒛, 𝒑, 𝒒) = 𝟎 

1. Solve 𝑖) 𝑝2 + 𝑝𝑞 = 𝑧2       𝑖𝑖) 𝑧2 = 1 + 𝑝2 + 𝑞2            𝑖𝑖𝑖)𝑧 = 𝑝2 + 𝑞2  𝑖𝑣)𝑝3 = 𝑞𝑧 

 𝑣)𝑎𝑝 + 𝑏𝑞 + 𝑐𝑧 = 0 𝑣𝑖)𝑧2(𝑝2 + 𝑞2 + 1) = 1    𝑣𝑖𝑖) 𝑝3 + 𝑞3 = 𝑞𝑧 

Type -3 : 𝒇𝟏(𝒙, 𝒑) = 𝒇𝟐(𝒚, 𝒒) [Variable separable] 

1. Solve   𝑖) 𝑝 − 𝑞 = 𝑥2 + 𝑦2  𝑖𝑖)√𝑝 + √𝑞 = 𝑥 + 𝑦 𝑖𝑖𝑖) 𝑝 + 𝑞 = sin 𝑥 + sin 𝑦            𝑖𝑣) 𝑝𝑒𝑦 = 𝑞𝑒𝑥  

𝑣) 𝑦𝑝 + 𝑥𝑞 + 𝑝𝑞 = 0 𝑣𝑖) 𝑝2 + 𝑞2 = 𝑥2 + 𝑦2  𝑣𝑖𝑖) 𝑝𝑞 + 𝑞𝑥 = 𝑦  𝑣𝑖𝑖𝑖) 𝑝𝑦 − 𝑞2𝑥2 = 𝑥2𝑦 

𝑖𝑥) 𝑦3𝑍𝑥 + 𝑥2𝑍𝑦 = 0 𝑥)𝑝𝑦 = 2𝑦𝑥 + 𝑙𝑜𝑔𝑞   𝑥𝑖)𝑝2𝑦(1 + 𝑥2) = 𝑞𝑥2  𝑥𝑖𝑖) 𝑝2 − 𝑞2 = 𝑥 − 𝑦 

 

4.Homogeneous linear partial differential eqns  with constant coefficients 

1.Solve (𝐷3 − 3𝐷2𝐷′ + 4𝐷′2
)𝑧 = 𝑒𝑥+2𝑦 

2.Solve (𝐷3 − 4𝐷2𝐷′ + 4𝐷𝐷′2
)𝑧 = 2𝑆𝑖𝑛 (3𝑥 + 2𝑦), 𝑊ℎ𝑒𝑟𝑒 𝐷 =

𝜕

𝜕𝑥
, 𝐷′ =

𝜕

𝜕𝑦
 

3.Solve (𝐷3 − 7𝐷𝐷′2
− 6𝐷′3

)𝑧 = 𝑆𝑖𝑛 (𝑥 + 2𝑦) + 𝑒2𝑥+𝑦 

4.Solve (𝐷2 + 𝐷𝐷′ − 6𝐷′2
)𝑧 = 𝑥 + 𝑦 

5.Solve 4𝑟 + 12𝑠 + 9𝑡 = 𝑒3𝑥−2𝑦 

6.Solve 𝑟 + 𝑠 − 5𝑡 = 𝑦𝑐𝑜𝑠 𝑥 

 


