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Chapter 1 

Complex Analysis 

 

 
 

Q1:  

 
Sol: The given equation can be written as 

  
Then equating real and imaginary parts, 

 
Solving simultaneously, 

   
 

Q2: Prove: 

 
Sol: 

 
 

Q3: Prove: 

 



Mathematical Physics – III                [Quick Revision Notes]                 https://alllabexperiments.com 

 

 

 
and give a graphical interpretation. 

 

Sol (a): 
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(c) 

 
 

Q4: Simplify the following: 

 
Sol: (a) 

 

 
 

Q5: Multiply: 

  
Sol: 
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Q6: Divide: 

 
Sol: 

 
Q7:  

 

 
Sol:Here, we have 

 

 

 

 
Q8: 

 

 
Sol: Here we have: 
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Q9: Find the modulus and principal argument of the complex number 

  
Sol:  

 

 

 
 

Q10: Find the smallest positive integer n for which 

  
Sol: 
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Q11: Find the square root of the complex number 5 + 12i. 

Sol: 

 

 
 

Q12:Prove that: 

  
Sol: 
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Q13: Pヴo┗e De Moi┗ヴe’s theorem: (cosϴ+ i sinϴ)n =(cos nϴ +i sin nϴ) where n is any 

positive integer. 

 

Sol: We use the principle of mathematical induction. Assume that the result is true 

for the particular positive integer k, i.e., assume 

 
Then, multiplying both sides by cosϴ + i sin ϴ, we find 

 
Thus, if the result is true for n= k, then it is also true for n = k + 1. But, since the 

result is clearly true for n = 1, it must also be true for n = 1 + 1 = 2 and n =2 + 1 = 3, 

etc., and so must be true for all positive integers. 

 
 

Q:14  

 
Sol: 

 
 

Q:15 Solve x4 + i = 0. 
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Sol: Here we have, 

 

 
 

Q: 16 Use De Moi┗ヴe’s theoヴeﾏ to sol┗e the eケuatioﾐ ┝4 – x3 + x2 – x + 1 = 0. 

Sol: x4 – x3 + x2 – x + 1 = 0 

(x + 1) (x4 – x3 + x2 – x + 1) = 0 

x5 + 1 = 0 

x5 = – 1 = (cos π + i sin π) = cos (2n π  + π ) + i sin (2n π + π ) 

x = [cos (2n + 1) π + i sin (2n + 1) π]1/5 

 

 

 
 

Q17: Prove that 

(cosh x – sinh x)n = cosh nx – sinh nx. 

Sol: 
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From (1) and (2), we have 

LHS = RHS 

 

Q18: Prove that the general value of ϴ which satisfies the equation: 

 
Sol: 

 

 

 
 

Q19: Separate the following into real and imaginary parts: 
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Q20:If tan (A + iB) = x + iy, prove that 

 
Sol: 

 

 

 

 
 

Q21: If siﾐ ふα + iβ) = x + iy, prove that 

 
Sol: 
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Q22: Separate log (x + iy) into its real and imaginary parts. 

Sol: let 

 

 

 
Q23: 
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Sol: 

 
Q24: 

 

 
Sol: 
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Q25: 

 
Sol: 

 

 

 
 

Q26: 
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Q27: Show that the real and imaginary parts of the function w = log z satisfy the 

Cauchy-Riemann equations when z is not zero. Find its derivative. 
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Q28: Discuss the analyticity of the function 

   
Sol: 
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Q29: Examine the nature of the function: 

 
in the region including the origin. 

 

Sol: here 
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Q30: Derive C-R equations in polar form 

  
Sol: 
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Q31:prove that if f (z) = u + iv is an analytic function, then u and v are both 

harmonic functions. 

 

Sol: 
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Q32: 

 

 

 

 

 

 
 

Q33: 

 
Sol: we have, 
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We know that, 

 

 

 
 

Q34: 

 
Sol: 
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Q35: 

 
Find f(z). 

 

Sol: we know that 
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Q36: 



Mathematical Physics – III                [Quick Revision Notes]                 https://alllabexperiments.com 

 

 
Sol: we have 

 

 

 

 

 

 
 

Q37: 
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Q38: 

 

 

 

 

 
 

Q39: 
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Q40: 

 

 
 

Q41: Use Cauch┞’s iﾐtegヴal foヴﾏula to calculate 
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Q42: 

 

 
Sol: we have, 

 

 

 

 
 

Q43: 
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Q44: Evaluate using Cauch┞’s integral formula 

 
Sol: Usiﾐg Cauch┞’s Integral formula, 
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Q45: 

 

 
Q46: 

 

 
 

Q47: Determine the pole and residue at the pole of the function 
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Q48: Find the residue of a function 

   

 

 
 

Q49: 
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Q50: Determine the poles of the function and residue at the poles. 

   

 

   

 
 

Q51: 
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Q52: Using Residue theorem, evaluate 

   
where C is the cirlce | z | = 3. 
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Q53: Evaluate the integral: 
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Q54: Use the complex variable technique to find the value of the integral : 
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Q55:  
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Q56: Using the complex variable techniques, evaluate the integral 
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Q57: Use the residue theorem to show that 
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Q58: Using complex variable techniques evaluate the real integral 
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