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Tutorial- 1               B. Tech.  Semester IV -2022 

 DEPARTMENT OF MATHEMATICS, 

 

Q.1 Form the partial differential equation by eliminating the arbitrary constants from the following 

      (a) 1
2

2

2

2

2

2
=++

c

z

b

y

a

x , (b) 222)(2)( czkyhx =+−+−  , (c)  )2)(2( byaxz ++= . 

Q.2 Form the partial differential equation by eliminating the arbitrary functions from the following 

      (a) )( yxf
ny

ez −= , (b) )()( ayxgayxfz −++= ,  (c)  )()( iyxFiyxfz −++= , 

      (d)  0)222,( =−+++ zyxzyxf . 

Q.3 Solve the following PDE’s by Lagrange’s method 

       (a) zyxqyxp =+++ )sin()cos(  ,       (b) xyxzqyzp =+  , 

       (c) )22()2()2( yxzqzxypzyx −=+−+ ,  

      (d) xzxyqxzxypyyzz −=++−− )()222( ,  (e) )2(2 yzxxyqpy −=−                              

       (f)  )3(tan53 xyzqp −+=+ , (g) xyz
z

u
z

y

u
y

x

u
x =




+




+




 .  

Q.4 Obtain the complete solution of the following PDE’s by using standard form I, II, III, IV 

       (a) pqqp =+  ,  (b) 22222 zqypx =+  , (c) zqp =+ 22 , (d) zqp 27)33( =+ , 

       (e) yxqp +=+ 22  ,   (f)  pqyqxpz log++= . 

 Q.5 Solve the following PDE’s by Charpit’s method 

       (a) pqz = ,    (b) pqyqxp =+ , (c) qzyqp =+ )22(    (d) pqxyz =2  

       (e) 22 qpyqxpz +++= ,        (f)  1))(( =++ yqxpqp . 

Q.6 Obtain the general solution of .4)2()22( zxyqxypzy −=+++ Also, find the particular 

solution which passes through the straight line xyz == ,1 . 

Q.7 Find the equation of the surface satisfying yxt 36=  and containing the two lines   

1,1,0,0 ==== zyzy . 
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Answer:  

Q1. (a) 0
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       (b) 2)122(2 cqpz =++ , (c) xyzpq 4= . 

Q2. (a) nzqp =+ , (b) 
2
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x

z
a

y

z




=




, (c)  0

2

2

2

2
=




+





y
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       (d) yxqzxpzy −=+−+ )()( . 

Q3. (a) 0])}(sin)log{cos(},
8

)(
2
1{cot2[ =+−+++++ yxyxyxyxz  ,  

       (b) 0)22,22( =−− zxyx ,                      (c)  0),222( =−+ xyzzyx ,  

       (d) 0)222,222( =−−++ zyzyzyx ,    (e) 0)2,22( =−+ yyzyx ,  

       (f)  0)}]3(tan5{5,3[ =−+−− xyzxexy , (g) 0)3,,( =− uxyz
z

y

y
x . 

Q4. (a) c
a

ay
axz +

−
+=

)1(
,                            (b) byacxz = , where 21 ab −= ,  

       (c)  2)()21(4 bayxza ++=+  ,              (d) 3)(82)31( bayxza ++=+ ,  

       (e) 2/3)(
3
22/3)(

3
2 ayaxbz −++=+ , (f) abbyaxz log++= . 

Q5. (a)  by
a

axz ++= 12 ,  (b) b
yax

az +
+

=
2

2)(
, (c) 2)(222 baxyaz ++=          

       (d) ayabxz /1= , (e)  22 babyaxz +++=  , (f) bayxza ++=+ 21 . 

Q6. 0)2,2( =−+− yzxzyx , 122)1( =+−+− xyxyz  

Q7. )31(33 xyyxz −+= . 
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Tutorial 2 (PDEs) B. Tech. Sem IV -2022 
MATHEMATICS-IV 

 

Q.1 Solve the following PDE’s  

       (a) 0
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, (c) 0
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       (d) 0)1''2( =−++ zDDDD , (e) 0)'22( =− zDD . 

Q.2 Find the general solution of the following PDE’s  

      (a) x
y

z
a

x

z
=




−
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2
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2
, (b) xyxzDDDD 3612)

2
'9'62( 2 +=+− , 

     (c) nymx
y

z

x

z
sincos
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, (d) )2log(1644 yxtsr +=+− , 

     (e) xeyzDDDD )1()
2
'2'2( −=−−  , (f) 32

)
2

''22( x
yx

ezDDDD +
+

=+−  ,  

     (g)
y

eyxzDDDD ++=−+− )2(cos)1''2( . 

Q.3 Classify the equation: 

      (a) 0
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Q.4 Using the methods of separation of the variables, solve 

      (a) 0
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, where  xexu −= 4)0,(  

      (c)  
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Q.5 Solve the heat equation 
2

2
2

x

u
c

t

u




=




, where 0),0( =tu  , 0),( =tlu  0t , 

2
0,

2
,0

{)0,(

lxwhenA

lxlwhen
xu




= . 

Q.6 Find the temperature distribution ),( txu in a thin rod of length l ,  if the initial temperature 

through the rod is )(xf the ends 0=x and lx = , of the rod are insulated. 

Q.7 Solve the heat equation
2

2

x

u

t

u




=




, with the boundary conditions xxu sin3)0,( = , 

0),0( =tu  and 0),1( =tu where  10  x ,  0t . 

Q.8 Solve 0
2

2

2

2
=




+





y

u

x

u
, for   x0 ,   y0 , 2)0,( xxu = , 0),( =xu , 

0),(),0( == y
x

uy
x

u  . 

Answer:  Q1. (a) )()( 21 xyxyz −++=  , 

(b) )(
4

2)(
3

)(
2

)(
1

xyxxyxxyxyz ++++++−=  , 

 (c) )(
4

)(
3

)(
2

)(
1

ixyixyxyxyz −+++−++=  , (d) )(
2

)(
1

xyxeyxez −+−=  , 

(e) 
))2/(( yhxh

Aez
+

= , where A and h are arbitrary  constant. 

Q2. (a)  
6

3
)(

2
)(

1
xaxyaxyz +−++=  ,  

(b) yxxxyxxyz 36410)3(
2

)3(
1

+++++=   , 

 (c)  
22

sincos
)(

2
)(

1
nm

nymx
ixyixyz

+
−−++=  ,  

(d) )2log(22)2(
2

)2(
1

yxxxyxxyz +++++=  , (e)  
xyexyxyz +−++= )(

2
)2(

1
 ,  

 (f)  
20

5
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)(
1

xyx
exyxxyz +

+
++++=   ,  

(g) 
y

xeyxxyxeyxez −+++−+= )2sin(
2

1
)(

2
)(

1
 ,  
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Q3. (a) Elliptic, (b) Parabolic, (c) Hyperbolic (d) if ;122 + yx Hyperbolic, ;122 =+ yx  Parabolic, 

;122 + yx  Elliptic 

Q4. (a) ky
e

xk
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Aeyxu

2
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−
+= , (b) 
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2
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−−

=  
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Q6. 
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       =
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Q7. 
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