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UNIT –1 

First and higher order Ordinary Differential Equations 
 

1 a) Solve (2𝑥 − 𝑦 + 1)𝑑𝑥 + (2𝑦 − 𝑥 − 1)𝑑𝑦 = 0.   

S b) Solve (𝑦2 − 2𝑥𝑦)𝑑𝑥 + (2𝑥𝑦 − 𝑥2)𝑑𝑦 = 0 

[L3][CO1] 

[L6][CO1] 

 

[6M]  

 

[6M] 

2 a) Solve 
𝑑𝑦𝑑𝑥 + 𝑦𝑐𝑜𝑠𝑥+𝑠𝑖𝑛𝑦+𝑦𝑠𝑖𝑛𝑥+𝑥𝑐𝑜𝑠𝑦+𝑥 = 0

  

b   b) Solve (x2
-ay)dx = (ax-y2)dy 

[L3][CO1]  

[L3][CO1] 

[6M]  

 

[6M] 

3 a) Solve 𝑥 𝑑𝑦𝑑𝑥 + 𝑦 = 𝑙𝑜𝑔𝑥.    

b    b)Solve 
𝑑𝑦𝑑𝑥 + 2𝑥𝑦 = 𝑒−𝑥2

  

[L6][CO1] 

[L3][CO1] 
 

[6M]  

 

[6M] 

4 a) Solve (1 + 𝑦2)𝑑𝑥 = (𝑡𝑎𝑛−1𝑦 − 𝑥)𝑑𝑦 

     b)Solve (𝑥 + 1) 𝑑𝑦𝑑𝑥 − 𝑦 = 𝑒3𝑥(𝑥 + 1)2 

[L3][CO1] 

[L6][CO1] 
 

[6M]  

[6M]  

5 a) Solve 𝑥 𝑑𝑦𝑑𝑥 + 𝑦 = 𝑥3𝑦6.      

B  b) Solve 
𝑑𝑦𝑑𝑥 + 𝑦. 𝑡𝑎𝑛𝑥 = 𝑦2 𝑠𝑒𝑐𝑥 

[L6][CO1] 

 

[L6][CO1] 

[6M]  

 

[6M] 

6 a) Solve (𝐷2 + 5𝐷 + 6)𝑦 = 𝑒𝑥
    

b  b)Solve (𝐷2 − 4𝐷 + 3)𝑦 = 4𝑒3𝑥  given  ; 𝑦(0) = −1, 𝑦1(0) = 3 

[L3][CO1] 

[L6][CO1] 

[6M]  

[6M] 

7 a) Solve (𝐷2 − 3𝐷 + 2)𝑦 = 𝑐𝑜𝑠3𝑥.      

B  b) Solve (𝐷2 − 4𝐷)𝑦 = 𝑒𝑥 + 𝑠𝑖𝑛3𝑥. 𝑐𝑜𝑠2𝑥 

[L3][CO1] 

[L3][CO1] 

[6M]  

[6M] 

8 a) Solve (𝐷2 + 4𝐷 + 4)𝑦 = 4𝑐𝑜𝑠𝑥 + 3𝑠𝑖𝑛𝑥 

b   b) Solve (𝐷2 + 1)𝑦 = 𝑠𝑖𝑛𝑥. 𝑠𝑖𝑛2𝑥 

[L6][CO1] 

 

[L3][CO1] 

[6M]  

 

[6M] 

9 a) Solve (𝐷2 + 4)𝑦 = 𝑒𝑥 + 𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠2𝑥.      

B  b)Solve (𝐷2 + 𝐷 + 1)𝑦 = 𝑥3 

[L6][CO1] 

 

[L6][CO1] 

[6M]  

 

[6M] 

10 a) Solve (𝐷2 − 3𝐷 + 2)𝑦 = 𝑥𝑒3𝑥 + 𝑠𝑖𝑛2𝑥      

b) Solve (𝐷2 + 4𝐷 + 3)𝑦 = 𝑒−𝑥𝑠𝑖𝑛𝑥 + 𝑥. [L3][CO1] 

[L6][CO1] 

[6M]  

[6M] 

 

 

 

 

 

 



Course Code: 20HS0831           R20 

 

UNIT –2 

Equations reducible to Linear Differential Equations 
 

1 a) Solve axyaD tan)( 22   by the method of variation of parameters.  

b  b)Solve xeyDD
x sin)2( 2   by the method of variation of parameters. 

  

[L3][CO2] 

 

[L6][CO2] 

[6M]  

 

[6M] 

2 a) Solve xSecyD 2)4( 2   by the method of variation of parameters. 

  

B b) Solve xCoyD sec)1( 2   by the method of variation of parameters. 

[L3][CO2] 

 

[L6][CO2] 

[6M]  

 

[6M] 

3 
S   a)Solve xy

dx

dy
x

dx

yd
x log

2

2
2  . 

 b) Solve 4

2

2
2 42 xy

dx

dy
x

dx

yd
x   

[L3][CO2] 

 
[L3][CO2] 

[6M]  

 

[6M]  

 

4 a)Solve 
𝑑2𝑦𝑑𝑥2 + 1𝑥 𝑑𝑦𝑑𝑥 = 12 𝑙𝑜𝑔𝑥𝑥2  

S  b) Solve (𝑥2𝐷2 − 4𝑥𝐷 + 6)𝑦 = 𝑥2 

[L6][CO2] 
 
[L3][CO2] 

[6M] 

 

[6M]  

 

 

5 S   Solve  [L6][CO2] [12M]  

 

6 S  Solve  [L3][CO2] [12M] 

7 a)Solve  

S  b) Solve 
𝑑𝑦𝑑𝑥 + 𝑦 = 𝑧 + 𝑒𝑥    ; 𝑑𝑧𝑑𝑥 + 𝑧 = 𝑦 + 𝑒𝑥 .     

 

[L3[CO2] 

 

[L6][CO2] 

[6M]  

 

[6M] 

8 Solve 𝑑𝑥𝑑𝑡 + 2𝑥 + 𝑦 = 0    ; 𝑑𝑦𝑑𝑡 + 𝑥 + 2𝑦 = 0; 𝑔𝑖𝑣𝑒𝑛 𝑥 = 1 𝑎𝑛𝑑 𝑦 = 0 𝑤ℎ𝑒𝑛 𝑡 = 0   [L6][CO2] 
 

 

 

[12M]  

 

9 An uncharged condenser of capacity is charged applying an e.m.f 𝐸 𝑠𝑖𝑛 𝑡√𝐿𝐶 

through leads of self-inductance L and negligible resistance. Prove that at time 

‘t’ the charge on one of the plates is 
𝐸𝐶2 [𝑠𝑖𝑛 𝑡√𝐿𝐶 − 𝑡√𝐿𝐶 𝑐𝑜𝑠 𝑡√𝐿𝐶]. 

[L5][CO2] 
 

 
 

[12M]  

 

 

 

10 Find the current ‘𝑖’ in the LCR circuit assuming zero initial current and charge 𝑞. If R=80 ohms, L=20 henrys, C=0.01 farads and E=100 V. 

[L1][CO2] 
 

 
 

[12M]  
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UNIT-3 

Partial Differential Equations 
1 a)Form the partial differential equation by eliminating the constants from  2𝑧 = 𝑥2𝑎2 + 𝑦2𝑏2.   

B b)Form the partial differential equation by eliminating the constants from           (𝑥 − 𝑎)2 + (𝑦 − 𝑏)2 = 𝑧2𝑐𝑜𝑡2𝛼   where ‘𝛼’ is a parameter 

 

[L2][CO3] 

 

 

[L2][CO3] 

[6M]  

 

 

[6M] 

2 A a)Form the partial differential equation by eliminating the constants from 𝑧 = 𝑎. 𝑙𝑜𝑔 [𝑏(𝑦−1)(1−𝑥) ]. 
b)Form the partial differential equation by eliminating the constants 

 from log(𝑎𝑧 − 1) = 𝑥 + 𝑎𝑦 + 𝑏. 
[L2][CO3] 

 

[L2][CO3] 

[6M]  

 

[6M] 

3 a) Form the partial differential equation by eliminating the arbitrary functions from 

. 

b) Form the partial differential equation by eliminating the arbitrary functions 

from  𝐳 = 𝒇(𝒙) + 𝒆𝒚. 𝒈(𝒙) 

[L2][CO3]  

 

[L2][CO3] 

[6M]  

 

[6M] 

4 a) Form the partial differential equation by eliminating the arbitrary function from 𝑥𝑦z = 𝑓(𝑥2 + 𝑦2 + 𝑧2) 

b) Form the partial differential equation by eliminating the arbitrary function from z = 𝑥𝑦 + 𝑓(𝑥2 + 𝑦2)  

[L2][CO3] 

 

 

[L2][CO3] 

[6M]  

 

 

[6M]  

 

5 a) Form the P.D.E by eliminating the arbitrary function from ∅ (𝑦𝑥 , 𝑥2 + 𝑦2 + 𝑧2) = 0.. 

b) Form the P.D.E by eliminating the arbitrary function from 𝑓(𝑥2 + 𝑦2, 𝑧 − 𝑥𝑦) = 0. 

[L2][CO3]  

 

 

[L2][CO3] 

[6M]  

 

 

[6M] 

6 a) Solve by the method of separation of variables 𝑢𝑥 = 2𝑢𝑦 + 𝑢, 𝑤ℎ𝑒𝑟𝑒 𝑢(𝑥, 0) = 6𝑒−3𝑥? 

a)Solve by the method of separation of variables  4𝑢𝑥 + 𝑢𝑦 = 3𝑢, 𝑔𝑖𝑣𝑒𝑛  𝑢(0, 𝑦) = 𝑒−5𝑦 

[L3][CO3]  

 

[L6][CO3] 

[6M]  

 

[6M] 

7 a) Solve by the method of separation of variables 3𝑢𝑥 + 2𝑢𝑦 = 0, 𝑤ℎ𝑒𝑟𝑒 𝑢(𝑥, 0) = 4𝑒−𝑥  

b) Solve by the method of separation of variables 𝑢𝑥 − 4𝑢𝑦 = 0, 𝑤ℎ𝑒𝑟𝑒 𝑢(0, 𝑦) = 8𝑒−3𝑦 

[L3][CO3] 

 

[L6][CO3] 

[6M] 

 

[6M] 

8 A tightly stretched string with fixed end points 𝑥 = 0 𝑎𝑛𝑑 𝑥 = 𝑙 is initially at rest in its 

equilibrium position. If it is set to vibrate by giving each of its points a velocity 𝑘𝑥(𝑙 − 𝑥) 

find the displacement of the string at any distance from one end at any time t. 

[L1][CO3]  

 

 

 

[12M]  

 

 

 

9 Find the temperature 𝑢(𝑥, 𝑡) in a bar OA of length 𝑙 which is perfectly insulated laterally 

and whose ends O and  A are kept at0℃ ,given that the initial temperature at any point P of 

the rod (where OP=x) is given as 𝑢(𝑥, 𝑜) = 𝑓(𝑥), (0 ≤ 𝑥 ≤ 𝑙). 

[L1][CO3]  

 

 

[12M]  

 

 

10 Solve 
𝝏𝟐𝒖𝝏𝒙𝟐 + 𝝏𝟐𝒖𝝏𝒚𝟐 = 𝟎 𝒘𝒊𝒕𝒉 𝒖(𝟎, 𝒚) = 𝟎 = 𝒖(𝒙, 𝟎), 𝒖(𝒍, 𝒚) = 𝟎 𝒂𝒏𝒅  𝒖(𝒙, 𝒂) = 𝒔𝒊𝒏(𝒏𝝅𝒙𝒍 ) 

 

[L3][CO3] 

 

[12M]  
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UNIT-4 
COMPLEX VARIABLE- DIFFERENTATION 

 
1 

 Show that  yyyxeyxu
x 2sin2cos),( 2   is harmonic and find its harmonic 

conjugate. 

[L1,L2][CO4] [12M]  

2 a) Show that 𝑢 = 12 𝑙𝑜𝑔(𝑥2 + 𝑦2) is harmonic.
  

b) If  zfW  is analytic function then prove that     2
12

2

2

2

2

2Re zfzfal
yx
















 

[L2][CO4]  

 

[L5][CO4] 

[6M]  

 

[6M] 

3 a) Find ‘a’ and ‘b’ if 𝑓(𝑧) = (𝑥2 − 2𝑥𝑦 + 𝑎𝑦2) + 𝑖(𝑏𝑥2 − 𝑦2 + 2𝑥𝑦) is analytic.Hence 

find 𝑓(𝑧) 𝑖𝑛𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑧 

b) Find the analytic function whose imaginary part is  yyyxe
x cossin  . 

[L1][CO4] 

 

[L1][CO4] 

[6M] 

 

[6M] 

4 
a) Determine p such that the function     








 

y

px
iyxzf

122 tanlog
2

1
is  analytic

 
 

b) Find all the values of k, such that𝑓(𝑧)  =  𝑒𝑥  (cos𝑘𝑦 +  𝑖 sin𝑘𝑦) is analytic. 

[L5][CO4] 

 

[L1][CO4] 

[6M] 

 

[6M] 

5 
a) If   ivuzf  is an analytic function of z and if   ,sincos yyevu

x   

    Find  zf in terms of z. 
     

 

b) Find an analytic function whose real part is  yyyxe
x cossin 

.  

[L1][CO4]  

 

[L1][CO4] 

[6M] 

 

[6M] 

6 a) Show that f(𝑧) = 𝑧 + 2𝑧̅  is not analytic anywhere in the complex plane.    

b) Show that
zzyx 









 2

2

2

2

2

4 .
 

 

[L2][CO4]  

[L2][CO4] 

[6M]  

[6M] 

7 a) Find the bilinear transformation which maps the points (∞,  ,0) into the points(0,𝑖,∞) .
 

    
 

b)Find the image of the triangular region with vertices at (0,0)(1,0)(0,1) under 

the transformation 𝑤 = (1 − 𝑖)𝑧 + 3. 

[L1][CO4]  

 

[L1][CO4] 

[6M]  

 

[6M] 

8 a) Find the image of the infinite strip 0 < 𝑦 < 12 under the transformation 𝑤 = 1𝑧 

  

b)Show that the function 𝑤 = 4𝑧 transforms the straight line 𝑥 = 𝑐 in the z-plane 

into a circle in the 𝑤 − 𝑝𝑙𝑎𝑛𝑒. 

[L1][CO4]  

 

 

[L2][CO4] 

[6M]  

 

 

[6M] 

9 a) Find the bilinear transformation which maps the points (∞, 𝑖, 0) into the points    

(−1, −i, 1) in w-plane.
       

 

b)Find the bilinear transformation that maps the points(1, 𝑖, −1) into the points  

   (2, 𝑖, −2) in w-plane. 

[L1][CO4]  

 

[L1][CO4] 

[6M]  

 

[6M] 

10 a) Find the image of  infinite strip bounded by 
4

&0


 xx  under the 

transformation zw cos .       

b) Prove that the transformation 𝑤 = sin 𝑧maps the families of lines  𝑥 = 𝑦 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 into two families of confocal central conics. 

[L1][CO4]  

 

 

[L5][CO4] 

[6M]  

 

 

[6M] 
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UNIT-5 
COMPLEX VARIABLE- INTEGRATION 

 
1   Show that   01 

c

dzz  where C is the boundary of the square whose vertices at 

the points 𝑧  =  0, 𝑧 = 1, 𝑧 = 1 + 𝑖, 𝑧 = 𝑖 [L2][CO5] 

 

[12M]  

 

2 a) Evaluate the line integral   
c

dzixxy
23 where c consists of the line segments 

from 0z  to iz   and the other  from iz   to 1 iz .                  

b) Evaluate  dziyx

i





31

0

2  along the path xy  . 

[L5][CO5]  

 

 

[L5][CO5] 

[6M]  

 

 

[6M] 

3 Verify Cauchy’s theorem for the function   43 2  izzzf  if c is the square with 

vertices at    iandi  11  

[L6][CO5]  

 

[12M]  

 

4 
a) Evaluate using Cauchy’s integral formula dz

z

z

c








 

3

6

2

sin


 

around the circle 1: zc .       

b) Evaluate 
  c z

dzz
3

1

log
 where 

2

1
1: zc using Cauchy’s integral formula. 

[L5][CO5]  

 

 

 

 

[L5][CO5] 

[6M]  

 

 

 

 

[6M] 

5 
a) Expand    zzf sin  in Taylor’s  series about 

4


z .    

b) Expand    zzf log  in Taylor’s  series about 1z . 

[L2][CO5]  

 

 

[L2][CO5] 

[6M]  

 

 

[6M] 

6 
a) Find the Laurent’s series expansion of the function      231

162





zzz

zz
zf

 in the region  523  z .       

b) Find the Laurent’s series of the function     21 


zz

z
zf  about 2z . 

[L1][CO5]  

 

 

 

 

[L1][CO5] 

[6M]  

 

 

 

 

[6M] 

7 
a) Determine the poles of the function  

   21
2

2




zz

z
zf  and the residues at each 

pole.   

b) Find the residue of the function   
 22 4

1




z
zf  where c is 2 iz    

[L5][CO5] 

 

 

[L1][CO5] 

[6M] 

 

 

 

 [6M] 

8 
a) Evaluate  

c
zz

dz

)4(3
 where c is .2z    

b) Determine the poles and residues of 𝑡𝑎𝑛ℎ𝑧. 

[L5][CO5] 

[L5][CO5] 

[6M] 

 

[6M] 

9 
Evaluate∫ 𝟏𝒂+𝒃𝐜𝐨𝐬𝜽  𝒅𝜽  =   𝝅√𝒂𝟐−𝒃𝟐  , 𝒂 > 𝒃 > 𝟎𝟐𝝅

𝟎  
[L5][CO5]  [12M]  

10 Show that ∫ 𝑑𝜃1+𝑎2−2𝑎𝑐𝑜𝑠𝜃 = 2𝜋1−𝑎2   , 0 < 𝑎 < 12𝜋0  [L2][CO5] [12M] 

 


	Equations reducible to Linear Differential Equations

