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(First Year) 

MATHEMATICS 

Algebra 

MAXIMUM MARKS – 30 

ANSWER ALL QUESTIONS 
 
 

Q1) a) If is a homomorphism of G into  with kernel K, then prove that K is a normal 

sub group of G. 

 b) If G is abelian or order O(G) and Pα / O(G), Pα + 1  O(G), then prove that there is a 

unique subgroup of G of order Pα. 

 

Q2) a) If G is a group, then show that A (G), the set of automorphisms of G, s also a 

group. 

 b) State and prove Cayley’s theorem.  

 

Q3) a) If p is prime number and pα /O(G), then prove that G has a subgroup of order pα. 

 b) Let G be a group and suppose that G is the internal direct product of N
1
,...,N

n
. Let                          

T =  N
1
... N

n
. Then prove that G and T are isomorphic. 

Q4) a) Prove that a finite integral domain is a field. 

 b) If  is a homomorphism of R into R’, then prove that (1)  (0) = 0 (2)  (–a) = 

–  (a) for every a R. 

 

Q5) a) If R is unique factorization domain, then show that R[x] is also unique 

factorization domain. 

 b) If R is an integral domain with unit element, prove that any unit in R[x] must 

already be a unit in R. 
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Q1) a) Prove that the element a K is algebraic over F if and only if F(a) is a finite 

extension of F.   

 b) If a K is a algebraic of degree n over F, then prove that [F(a) : F] = n. 

 

Q2) a) Prove that if are constructible, then so are  

 b) Prove that a circle in Fhas 

an equation of the form x2 + y2 + ax + by + c = 0, with a, b, c in F. 

 

Q3) a) Show that the polynomial p(x) = x3 – 3x – 3 over Q are irreducible and have 

exactly two non-real roots. 

 b) In S
5
, show that (1 2) and (1 2 3 4 5) generate S

5
. 

 

Q4) a) Show that the partially ordered set of subgroups of a cyclic group of prime power 

is a chain. 

 b) Show that any complete Lattice has a zero and an element. 

 

Q5) a) Prove that the following two types of abstract systems are equivalent. 

  (1) Boolean algebra 

  (2) Boolean ring with identity 

 b) Prove that any ring for which there exist a prime p such that pa = 0, ap = a for 

every a in the ring is commutative. 
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Q1) a) Prove that every infinite subset of a countable set A is countable. 

 b) Let {E
n
}, n = 1,2,3, ..., be a sequence of countable sets, and put , then prove that 

, is   countable. 

Q2) a) Prove that every bounded infinite subset of Rk has a limit point in Rk. 

 b) Prove that every k - cell is compact.  

Q3) a) The sub sequential limits of a sequence {p
n
}in a metric space X form a closed 

subset of X. 

 b) Suppose {s
n
}is monotonic. Then prove that {s

n
} converges if and only if it is 

bounded. 

 

Q4) a) If f is continues mapping of a compact metric space X into Rk, then prove that 

f(X) is closed and bounded. 

 b) If f is continuous mapping of a compact metric space X into Y. Then f is 

uniformly continuous on X. 

Q5) a) If  is continuous on [a, b], then prove that  is rectifiable, and  

 b) If f(x) = 0 for all irrational x, f(x) = 1 for all rational x, prove that f R on [a, b] 

for any a < b. 
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Q1) a) Prove that f R on [a, b] if and only if for every  there exist a partition P 

such that                     

 b) If P* is a refinement of P, then prove that  

Q2)  

  

Q3)  

  

 

  



Q4)  

  
 

Q5)  

  

.  

 

 

 

��� 
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Q1)  

 

Q2)  

   

Q3) a) Solve (yz + 2x)dx +(zx – 2z)dy + (xy – 2y)dz = 0. 

 b) Solve  

  z(y + z)dx + z(t – x)dy + y(x – t)dz + y(y + z)dt = 0. 

 

Q4) a) Solve (x2 – y2 – yz)p + (x2 – y2 – zx)q = z(x – y). 

 b)   

 

Q5) a) Solve   

 b) Solve (r – t)xy – s(x2 – y2) = qx – py by Monge’s method. 
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Q1)  

   

Q2)  

  

Q3) a) State and prove Cauchy’s integral formula in second version. 

   

Q4)   

 b) State and prove general version of Rouche’s theorem for curves other than circle 

in G. 

Q5) a) State and prove Maximum Modulus theorem. 
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Q1)  

  

Q2)   

  

 

Q3)   

  

  



Q4)   

  

Q5)   
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Q1)   

  

Q2)  

  

. 



Q3) 

 

 

Q4)  

  

 

Q5)  

  

 

��� 

 


