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1a) Let G be a finite group of order mn , where m and n are prime numbers 
with 𝑚 > 𝑛. Show that G has at most one subgroup of order m. 
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1b) If w = f(z) is an analytic function of 𝑧, then show that   

(
𝜕2

𝜕𝐱2
+

𝜕2

𝜕𝐲2
) log⁡|f ′(z)| = 0 
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1c) Test the convergence of   ∫  
2

0

log⁡ x

√(2−x)
dx.  

  

Sam

Sam

Sam

Sam

Sam

Sam

Sam

Sam

Sam

Sam



1d) If 𝜙 and 𝜓 are functions of 𝑥 and 𝑦 satisfying Laplace equation, then 

show that  𝑓(𝑧) = 𝑝 + 𝑖𝑞, 𝑖 = √−1 is an analytic function, where   

p =
𝜕𝜙

𝜕𝑦
−

𝜕𝜓

𝜕x
 and q =

𝜕𝜙

𝜕x
+

𝜕𝜓

𝜕𝑦
. 

  

Sam

Sam

Sam

Sam

Sam

Sam

Sam

Sam

Sam

Sam

Sam



Sam

Sam

Sam

Sam

Sam



1e) Use two phase method to solve the following linear programming 
problem : 
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2a) Using Cauchy's general principle of convergence, examine the 

convergence of the sequence ⟨𝑓𝑛⟩, where 𝑓𝑛 = 1 +
1

1!
+

1

2!
+⋯+

1

𝑛!
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2b) Show that every homomorphic image of an abelian group is abelian, 
but the converse is not necessarily true. 
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2c) Find the function which is analytic inside and on the circle C :     

z = ei𝜃 , 0 ≤ 𝜃 ≤ 2𝜋 and has the value 
(a2−1)cos⁡ 𝜃+i(a2+1)sin⁡ 𝜃

a4−2a2cos⁡ 2𝜃+1
, on the 

circumference of C , where a2 > 1. 
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