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B.A./ B.Sc. VI - Semester Examination 

BS-VIS/4 

211728 

MATHEMATICS 

Course No.: MA - 601 

Time Allowed: 3 hours                  Maximum Marks: 80 

 Note: Attempt any five questions, selecting one from each unit. All questions carry equal marks. 

      UNIT-I 

1. a) Is the set V = {(x,y):x, YER) a vector space over the field R under addition and scalar 

  multiplication defined as  

  (x1 y1) + (x2 y2) =(x1 + x2 y1+ y2) and  

  a(x1 y1)=(ax1 0), ꓯ(x1 y1),(x2 y2) € V and a €R.  

  Justify your answer. 

 b) Define subspace of a vector space. Prove that the union of two subspaces of a vector 

  space is a subspace if and only if one of them is contained in the other. 

2. a) Prove that linear span of a set S of vector space V(F) is smallest subspace of  

  containing S. 

 b) Prove that subset S={(1,0,0).(-1,0,1),(0,2,0) ) is linearly independent or dependent 

  subset of R3(R). 

      UNIT-II 

3. a) Prove that a subset Sofa finite dimensional vector space V(F) is a basis of V if and 

  only if every element of V can be uniquely expressed as linear combination of  

  elements of S. 

 b) If is subspace of a finite dimensional vector space V(F). prove that dim( S) s dim(V). 

4. a) Find a basis and dimension of the vector space of all 2x2 matrices over the field of 

  real numbers.  

 b) Prove that in a finite dimensional vector space, there always exists a basis for V (F). 

      UNIT-III 

5. a) Let T:R3 →R3 be defined as T(a, b, c) (a-b. 36,-4c). 

  ꓯ (a, b, c) € R3 is linear transformation 
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 b) Prove that two vector space are isomorphic if they have same dimensions 

6. a) Let T:R3 →  R3  be a  linear operator defined by T(x,y,z)=(2y+z, X-4y, 3x). Find the  

  matrix of relative to the basis B=(1,1,1),(1,1,0),(1,0,0) 

 b) Let T be a linear operator on R3 defined by T(x.y.z) = (3x, x-y, 2x+y+z). Show that T is 

  invertible and find T-1. 

      UNIT-IV 

7. a) Prove that if A and B are two denumerable sets, then AB is also denumerable. 

 b) Define closure of a set. If A and B are subsets of R. then  

  prove that   

8. a) Prove that a subset of R satisfying Heine-Bore property is compact.  

 b) Verify that the intersection of a finite number of open sets is an open set in R or not. 

      UNIT-V 

9. a) Show that the mapping  

  d:R2xR2 →R defined by  

   

  is a metric on R2 

 b) Prove that the arbitrary union of open sets is an open set in a metric space. 

10.  a) Define a convergent sequence in a metric space. Prove that a convergent sequence 

  converges to a unique point in a metric space. https://www.jktopper.com 

 b) Let (x,d1 )and(x,d2) be two metric spaces and ∫ : X →Y be a mapping. Prove that f' is 

  continuous if and only if image under of every open subset of X is a open subset of Y. 


