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Instructions: Attempt all questions.  

SECTION A  

(5Qx4M=20Marks) 

S. No.  Marks CO 

Q 1  Let 𝑎 and 𝑏 be arbitrary elements of a ring 𝑅 whose characteristic is two 

and 𝑎𝑏 = 𝑏𝑎. Then show that (𝑎 + 𝑏)2 = 𝑎2 + 𝑏2. 

 

4 CO1 

Q2 If 𝑆 is an ideal of a ring 𝑅 with unity and 1 ∈  𝑆 then show that 𝑆 = 𝑅. 4 CO2 

Q3 Define ring homomorphism and kernel of a ring homomorphism. 4 CO3 

Q4 For what value of 𝑚, the vector (𝑚, 3,1) is a linear combination of 

vectors 𝑒1 = (3, 2, 1), 𝑒2 = (2, 1, 0). 

 

4 CO4 

Q5 Determine whether or not the following vectors form a basis of 

𝑅3: (1,1,2), (1, 2,5), (5, 3, 4). 
 

4 CO4 

SECTION B  

(4Qx10M= 40 Marks) 

Q 6 Prove that the set of matrices [
𝑎 𝑏
0 𝑐

] with 𝑎, 𝑏, 𝑐 integers, is a subring 

of the ring of 2 × 2 matrices having elements as integers. 

 

10 CO1 

Q7 If 𝑆1 and 𝑆2 are two ideals of a ring 𝑅, then show the set 𝑆1𝑆2, of all 

elements of the form 𝑏1𝑏2 + 𝑐1𝑐2 +  … … … … 𝑙1𝑙2, where 𝑏1, 𝑐1, … . 𝑙1 ∈
𝑆1 and 𝑏2, 𝑐2, … . 𝑙2 ∈ 𝑆2, is an ideal of 𝑅. 

 

10 CO2 

Q8 Let 𝑅 be the ring of integers. Let 𝑅′ be the set of even integers. Then 

show that 𝑅′ is commutative ring with respect to ordinary addition and 

another operation * in place of multiplication defined as  

𝑎 ∗ 𝑏 =
𝑎𝑏

2
 ∀ 𝑎, 𝑏 ∈ 𝑅′ 

𝑎𝑏 being the product of 𝑎 and 𝑏 under ordinary multiplication.  

Also, show that 𝑅 ≅ 𝑅′. 

10 CO3 



 

Q9  

Prove that the union of two subspaces 𝑊1 and 𝑊2 is a subspace if and 

only if one is contained in the other. 

  

OR 

Suppose 𝑉 is the vector space of all functions from 𝑅 into 𝑅 and 𝑉𝑒 is 

the subset of all even integers 𝑓(𝑥) i.e. 𝑓(−𝑥) = 𝑓(𝑥). Also suppose 

that 𝑉𝑜 is the subset of all odd integers 𝑓(𝑥) i.e. 𝑓(−𝑥) = −𝑓(𝑥). Then 

prove that 

(i)  𝑉𝑒 and 𝑉𝑜 are subspaces of 𝑉 

(ii) 𝑉𝑒 ∩ 𝑉𝑜 = {𝑂}, 𝑂 denotes zero function.  

 

10 CO4 

SECTION-C 

(2Qx20M=40 Marks) 

Q10 Let 𝑈 and 𝑉 be vector spaces over the field 𝐹. Let 𝑇1 and 𝑇2 be linear 

transformations from 𝑈 into 𝑉. The function 𝑇1 + 𝑇2 is defined by 

(𝑇1 + 𝑇2)(𝛼) = 𝑇1(𝛼) + 𝑇2(𝛼)  𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 𝛼 ∈ 𝑈 

is a linear transformation from 𝑈 into 𝑉. 

If 𝑐 is any element of 𝐹, the function (𝑐𝑇) defined by  

(𝑐𝑇)(𝛼) = 𝑐𝑇(𝛼)  𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 𝛼 ∈ 𝑈 

is a linear transformation from 𝑈 into 𝑉. 

Prove that, the set 𝐿(𝑈, 𝑉) of all linear transformations from 𝑈 into 𝑉, 

together with the addition and scalar multiplication defined above is a 

vector space over the field 𝐹. 

 

20 CO5 

Q11  

If 𝑆 is an ideal of a ring 𝑅, then the set 
𝑅

𝑆
= {𝑆 + 𝑎 ∶  𝑎 ∈ 𝑅} is a ring for 

the two operations in 
𝑅

𝑆
 defined as  

(𝑆 + 𝑎) + (𝑆 + 𝑏) = 𝑆 + (𝑎 + 𝑏) 
(𝑆 + 𝑎)(𝑆 + 𝑏) = 𝑆 + 𝑎𝑏  ∀ 𝑎, 𝑏 ∈ 𝑅. 

OR 

Two finite dimensional vector spaces over the same field are isomorphic 

iff they are of the same dimensions. 

 

20 CO6 

 




