
Partial Differential Equation 
 

Problem 1:  Find the equation of the integral surface satisfying 024  yqyzp  and passing   

  through ,122  zy  0 zx . 

Solution: Given that, 024  yqyzp  

We know the Lagrange’s auxiliary equations are 
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From 2nd and 3rd ratio, we get, 
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Again from 1st and 3rd  ratio we get, 
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    or, 02  zdzdx   

    or, 2
2 czx  ...............(ii)    [By integrating] 

Adding (i) and (ii) we get, 12
22 cczxzy   

    or, 1201 cc   

    or, 121  cc  

    or, 122  zxzy  which is the required integral surface. 

Problem 2:  Find the integral surface of the linear partial differential equation 

zyxqzxypzyx )()()( 2222   which contain the line ,0 yx  1z . 

Solution: Given that, zyxqzxypzyx )()()( 2222   

We know the Lagrange’s auxiliary equations are 
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Choosing  1,, yx  as multiplier and zyx ,,  as divider we get, 
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From 4th ratio we get, 0 dzydyxdx  
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   or, 1
22 2 czyx    .................(i)    [By integrating] 

Again from 5th   ratio we get, 0
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    or, 2LogcLogzLogyLogx   [By integrating] 

    or, 2cxyz  ...............(ii)     

Since (i) and (ii) passes through, ,0 yx  1z . 

  2cxy   and 1
22 2 cyx   

     or, 1
2 22)( cxyyx   

   or, 12 220 cc   

   or, 022 21  cc   

   or, 022222  xyzzyx  which is the required integral surface. 

Problem 3:  Find the integral surface of the linear partial differential equation 

)32()2()3(2  xyqzxpzy  which passes through the circle ,0z  .222 xyx   

Solution: Given that, )32()2()3(2  xyqzxpzy  

We know the Lagrange’s auxiliary equations are 
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Choosing  2,2,1 y  as multiplier we get, 
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From 4th ratio we get, 022  dzydydx  

   or, 1
2 2 czyx    .................(i)    [By integrating] 

Again taking 1st  and 3rd ratio we get, 
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    or, dzzdxx )3(2)32(   

    or, 2
22 63 czzxx   ...............(ii) [By integrating] 

Since (i) and (ii) passes through, ,0z  .222 xyx   

Adding (i) and (ii) we get, 21
222 42 cczzxyx   

    or, 2122 ccxx   

    or, 021  cc   

   042 222  zzxyx  which is the required integral surface. 
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Problem 4:  Find the integral surface of the linear partial differential equation 

zyxqxxypyyx )()()( 2222   which passes through ,3axz   0y . 

Solution: Given that, zyxqxxypyyx )()()( 2222   

We know, the Lagrange’s auxiliary equations are 
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Taking 1st  and 2nd  ratio we get, 
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    or, 022  dyydxx  

    or, 1
33 cyx    .................(i)    [By integrating] 

Choosing  0,1,1   as multiplier we get, 
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Again taking 3rd and 4th ratio we get, 
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    or, 2)( LogcyxLogLogz    [By integrating] 

    or, 2cyx
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Since (i) and (ii) passes through, ,3axz   0y . 
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   or,   392333 )( yxayxz    which is the required integral surface. 
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H.W. Example 5:  Find the integral surface of the linear partial differential equation 

 (i) 024  yqyzp  which passes through ,122  zy  0 zx . 

                                 [Hints,Taking 1st and 3rd  ratio; Taking 2nd and 3rd ratio; then adding and 322  zxzy Ans] 

 (ii) zqzxypyx  )()(  Which contain the circle ,1z  122  yx . 

                                 [Hints,1, 1, 1 and 1, -1, 1 as multiplier, Taking 4th  ratio; Taking 3rd  and 5th  ratio;  

    and 0)()(2)(2)( 22424  xyxzyxzzyxzzyxz Ans] 

 

 

 

 

 

  

 


