
NJ-110 1 P.T.O.  

Seat No. :  _______________ 
  

NJ-110 
December-2015 

B.Sc., Sem.-III 

Core Course-202 : Mathematics 

(Linear Algebra – I) 
 

Time :  3 Hours]  [Max. Marks : 70 
 

ÍÛæ̃ Û¶ÛÛ : (1) ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé ºõÁõÜ›÷ýÛÛ©Û ™öé.  

  (2) ïäõÅÛ ¸ÛÛ×̃ Û ¸ÛóÊ¶ÛÛé ™öé.  

  (3) ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×ïõ þùÁéõïõ ¸ÛóÊ¶Û/¸Ûé¤øÛ¸ÛóÊ¶Û¶ÛÛ •Ûä̈ Û þùÉÛÛÙÈÛé ™öé.  
 

1. (a) ›Ûé A …¶Ûé B …é V ¶ÛÛ Š¸ÛÛÈÛïõÛÉÛÛé ÐüÛéýÛ, ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ A ∩ B ¸Û¨Û V¶ÛÛé Š¸ÛÛÈÛïõÛÉÛ ™öé. 
ÉÛä× A ∪ B …é V ¶ÛÛé Š¸ÛÛÈÛïõÛÉÛ ™öé ? ©Û¾ÛÛÁõÛ ›÷ÈÛÛ¼Û¶Ûä× ÍÛ¾Û¬ÛÙ¶Û …Û¸ÛÛé. 7 

…¬ÛÈÛÛ  
  ÍÛÜþùÉÛ …ÈÛïõÛÉÛ¶ÛÛ Š¸ÛÛÈÛïõÛÉÛ¶Ûà ÜÈÛÍ©ÛèÜ©Û ÈýÛÛ”ýÛÛ …Û¸ÛÛé. ›Ûé S …é ÍÛÜþùÉÛ …ÈÛïõÛÉÛ V ¶ÛÛé 

…ÉÛæ¶ýÛ Š¸ÛÛÈÛïõÛÉÛ ÐüÛéýÛ, ©ÛÛé [S] …é S ¶Ûé ÍÛ¾ÛÛÈÛ©Ûä× ¶ÛÛ¶ÛÛ¾ÛÛ× ¶ÛÛ¶Ûä× Š¸ÛÛÈÛïõÛÉÛ ™öé. …é¾Û ¼Û©ÛÛÈÛÛé.  

 (b) ¸Ûó̃ ÛÜÅÛ©Û ÍÛ×ïéõ©Û¾ÛÛ× R2 ¾ÛÛ× ¼Ûé ÍÛÜþùÉÛ¶ÛÛ ÍÛÁõÈÛÛÇÛ …¶Ûé …ÜþùÉÛ¶ÛÛ× ÍÛÜþùÉÛ •Ûä̈ ÛÛïõÛÁõ¶Ûà ÈýÛÛ”ýÛÛ 
Ðéü¥øÇ R2…é ÈÛÛÍ©ÛÜÈÛïõ ÍÛÜþùÉÛ …ÈÛïõÛÉÛ ™öé …é¾Û ¼Û©ÛÛÈÛÛé.  7 

…¬ÛÈÛÛ  
  …ÉÛæ¶ýÛ Š¸Û•Û¨Û B = {(x, y, z) / 2x + y – 5z = 0} …é R3¶ÛÛé Š¸ÛÛÈÛïõÛÉÛ ™öé …é¾Û ¼Û©ÛÛÈÛÛé.  

 

2. (a) ›Ûé w1 …¶Ûé w2 …é V ¶Ûä× Š¸ÛÛÈÛïõÛÉÛ ÐüÛéýÛ ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ  

  dim (w1 + w2) = dim w1 + dim w2 – dim (w1 ∩ w2) 7 

                    …¬ÛÈÛÛ  
  ÍÛÜþùÉÛ …ÈÛïõÛÉÛ V¶ÛÛ× ÍÛäÁéõ”Û ÍÈÛÛýÛ«Û …¶Ûé ÍÛäÁéõ”Û …ÈÛÅÛ×¼Û¶Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  
  ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ : 

  (i) ÍÛäÁéõ”Û ÍÈÛÛýÛ«Û Š¸Û•Û¨Û¶ÛÛé ¸Ûó©ýÛéïõ …ÜÁõî©Û Š¸Û•Û¨Û ÍÛäÁéõ”Û ÍÈÛÛýÛ«Û ™öé.  

  (ii) ÍÛäÁéõ”Û …ÈÛÅÛ×¼Ûà Š¸Û•Û¨Û¶ÛÛé ¸Ûó©ýÛéïõ …ÜµÛ•Û¨Û ÍÛäÁéõ”Û …ÈÛÅÛ×¼Ûà ™öé.  

 (b) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ W = {(1, 1, 1) (1, –1, 1) (0, 1, 1)} …é R3 ¶ÛÛé …ÛµÛÛÁõ ™öé. ÍÛÜþùÉÛ          
(1, –1, 1)  ¶ÛÛ …ÛµÛÛÁõ W ÍÛÛ¸Ûé“Û ýÛÛ¾Û ¾ÛéÇÈÛÛé.  7 

…¬ÛÈÛÛ  
  ›Ûé A = {(a, 0) / a ∈ R} …¶Ûé B = {(0, b) / b ∈ R} R2 ¶ÛÛ Š¸ÛÛÈÛïõÛÉÛÛé ÐüÛéýÛ, ©ÛÛé dim A, 

dim B, dim (A + B), dim(A ∩ B) ¾ÛéÇÈÛÛé.  

 

3. (a) ÍÛäÁéõ”Û ¸ÛÜÁõÈÛ©ÛÙ¶Û T : V → W ¾ÛÛ¤éø ÉÛæ¶ýÛÛÈÛïõÛÉÛ …¶Ûé ÜÈÛÍ©ÛÛÁõ•Û¨Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. ÍÛÛÜ¼Û©Û 
ïõÁõÛé ïéõ   7 

  (1) N(T) …é V ¶Ûä× Š¸ÛÛÈÛïõÛÉÛ ™öé.  

  (2) R(T) …é W ¶Ûä× Š¸ÛÛÈÛïõÛÉÛ ™öé.  

       …¬ÛÈÛÛ  
  ÍÛäÁéõ”Û ¸ÛÜÁõÈÛ©ÛÙ¶Û¶ÛÛ× …ÜÍ©Û©ÈÛ ¾ÛÛ¤éø¶Ûä× ¸Ûó¾ÛéýÛ ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé.  
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 (b) ÍÛäÁéõ”Û ¸ÛÜÁõÈÛ©ÛÙ¶Û T : R3 → R3 ¶Ûà˜Ûé ¾Ûä›÷¼Û ÈýÛÛ”ýÛÛÜýÛ©Û ™öé : 7 

  ∀ (x, y, z) ∈ R3 ¾ÛÛ¤éø  
   T (x, y, z) = (x, x + y, x + y + z) ¾ÛÛ¤éø ÉÛæ¶ýÛÛ×ïõ ïõÛé¤øýÛÛ×ïõ ¸Ûó¾ÛéýÛ ˜ÛïõÛÍÛÛé.   

    …¬ÛÈÛÛ  
  ¶Ûà˜Ûé …Û¸ÛéÅÛ ÜÈÛµÛéýÛÛé ÍÛäÁéõ”Û ™öé ïéõ ¶ÛÐüá ©Ûé ˜ÛïõÛÍÛÛé : 

  T : R2 → R3  

  S : R2 → R3  

  (1) T(x1, x2) = (x1, (x1 + x2)2, x2) 

  (2)  S(x1, x2) = (x1, x1 + x2, x2) 

  ∀ (x1, x2,) ∈ R2 

 

4. (a) ÍÛäÁéõ”Û ¸ÛÜÁõÈÛ©ÛÙ¶Û ÍÛÛ¬Ûé ÍÛ×ïõÇÛýÛéÅÛ ËÛéÜ¨Ûïõ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 7 

             …¬ÛÈÛÛ  
  ËÛéÜ¨Ûïõ ¾ÛÛ¤éø ïõÛé¤øýÛÛ×ïõ ©Û¬ÛÛ ÉÛæ¶ýÛÛ×ïõ¶Ûà ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé …¶Ûé  

  A = 







1 2 1 3

3 1 –5 –4

0 2 5 7

 ¾ÛÛ¤éø ïõÛé¤øýÛÛ×ïõ ¾ÛéÇÈÛÛé.  

 (b) ÈÛÛÍ©ÛÜÈÛïõ ÍÛÜþùÉÛ …ÈÛïõÛÉÛÛé R4 …¶Ûé R3¶ÛÛ ¸Ûó¾ÛÛÜ¨Û©Û …ÛµÛÛÁõ ÅÛˆ¶Ûé ËÛéÜ¨Ûïõ 7 

  







1 1 2 3

1 0 1 –1

1 2 0 0

 ÍÛÛ¬Ûé ÍÛ×ïõÇÛýÛéÅÛ ÍÛäÁéõ”Û ¸ÛÜÁõÈÛ©ÛÙ¶Û ¾ÛéÇÈÛÛé.  

…¬ÛÈÛÛ  
  T(x, y) = (x, –y) ÈÛ¦éø ÈýÛÛ”ýÛÛÜýÛ©Û ÍÛäÁéõ”Û ¸ÛÜÁõÈÛ©ÛÙ¶Û T : R2 → R2 ¶ÛÛé R2¶ÛÛ ’õ¾ÛýÛäî©Û 

…ÛµÛÛÁõ  

  B1 = {(1, 1) (1, 0)} …¶Ûé B2 = {(2, 3) (4, 5)} ¶Ûé ÍÛÛ¸Ûé“Û ËÛéÜ¨Ûïõ ÉÛÛéµÛÛé.  

 

5. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : (•Û¾Ûé ©Ûé ÍÛÛ©Û) 14 

 (1) •Û¨Û A = {(0, 0, 0) (1, 2, 3) (1, 1, 1)} ÍÛäÁéõ”Û ÍÈÛÛýÛ«Û ïéõ …ÈÛÅÛ×¼Û¶Û ©Ûé ¶Û‘õà ïõÁõÛé.  

 (2) ÍÛÜþùÉÛ (2, 5) …é span {(0, 1) (1, 1)}¾ÛÛ× …ÛÈÛéÅÛÛé ™öé ïéõ ¶ÛÜÐü ©Ûé ˜ÛïõÛÍÛÛé.  

 (3) ÍÛÜþùÉÛ …ÈÛïõÛÉÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

 (4) ÍÛäÁéõ”Û ¸ÛÜÁõÈÛ©ÛÙ¶Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. ÍÛäÁéõ”Û ¸ÛÜÁõÈÛ©ÛÙ¶Û ÍÛäÁéõ”ÛïõÛÁõïõ îýÛÛÁéõ ïõÐéüÈÛÛýÛ ? 

 (5) ÍÛäÁéõ”Û ¸ÛÜÁõÈÛ©ÛÙ¶Û T : V → W ¾ÛÛ¤éø ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ T(θ) = θ šýÛÛ× θ …é ÉÛæ¶ýÛ ÍÛÜþùÉÛ ™öé.  

 (6) ËÛéÜ¨Ûïõ¶ÛÛ× ÉÛæ¶ýÛÛÈÛïõÛÉÛ …¶Ûé ÜÈÛÍ©ÛÛÁõ•Û¨Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

 (7) “ÉÛæ¶ýÛÛ×ïõ ïõÛé¤øýÛÛ×ïõ”¶Ûä× ïõ¬Û¶Û ÅÛ”ÛÛé.  

 (8) •Û¨Û A = {(1, 0)} ¶Ûé R2¶ÛÛ …ÛµÛÛÁõ ÍÛäµÛà ÜÈÛÍ©Ûè©Û ïõÁõÛé.  

 (9) ›Ûé T : R2 → R2 …é T(a, b) = (a, – b) ÐüÛéýÛ, ©ÛÛé T–1 ¾ÛéÇÈÛÛé.  

___________ 
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Instructions : (1) All questions are compulsory. 

   (2) There are five questions. 

   (3) Right hand side figure indicate marks of each sub-questions/question.  
 

1. (a) If A and B are two subspaces of a vecterspace V, then prove that A ∩ B is a 

subspace of V. Is A ∪ B is a subspace of V ? Justify your answer. 7 

OR 

  Define span of subset of vectorspace. If S is a non-empty subset of a vectorspace 

V, then prove that [S] is the smallest subspace of V containing S. 

 (b) Prove that R2 is a real vectorspace under usual definition of addition of two vector 

and scalar multiplication in R2. 7 

OR 

  Prove that a non-empty subset B = {(x, y, z) / 2x + y – 5z = 0} is a subspace of R3.  

 
2. (a) If w1 and w2 are subspaces of a vectorspace V, then prove that 

  dim (w1 + w2) = dim w1 + dim w2 – dim (w1 ∩ w2) 7 

                    OR 

  Define linear independent and linear dependent subsets of vectorspace V. 

  Prove that : 

  (i) Any non-empty linear independent subset is a linear independent. 

  (ii) Any super subset of linear dependent of a vectorspace V is a linear 

dependent. 

 (b) Prove that the subset W = {(1, 1, 1) (1, –1, 1) (0, 1, 1)} of R3 is a basis of R3. Find 

the co-ordinate of vector (1, –1, 1) with respect to given basis W. 7 

OR 

  If A = {(a, 0) / a ∈ R} and B = {(0, b) / b ∈ R} are subspaces of R2 then find            

dim A, dim B, dim (A + B), dim (A ∩ B). 

 
3. (a) Define Nullspace and Range space of linear transformation T : V → W. 7 

  Prove that : 

  (1) N(T) is a subspace of V 

  (2) R(T) is a subspace of W 

       OR 

  State and prove the existence theorem of a linear transformation. 
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 (b) Verify Rank-Nullity theorem for linear map  

  T : R3 → R3 defined by 

  T (x, y, z) = (x, x + y, x + y + z) ∀ (x, y, z) ∈ R3 7 

    OR 

  Define functions T : R2 → R3, S : R2 → R3 as follows : 

  (1) T(x1, x2) = (x1, (x1 + x2)2, x2) 

  (2)  S(x1, x2) = (x1, x1 + x2, x2); ∀ (x1, x2) ∈ R2 

  Check whether two functions linear or not ? 

 

4. (a) Explain matrix associated with linear map. 7 

             OR 

  Define rank and nullity of matrix. Find rank of the given matrix 

  A = 







1 2 1 3

3 1 –5 –4

0 2 5 7

 

 (b) Using standard basis of vectorspaces R4 and R3. Find the linear transformation of 

a given matrix. 7 

  







1 1 2 3

1 0 1 –1

1 2 0 0

 

OR 

  Let a linear transformation T : R2 → R2 is defined by T(x, y) = (x, –y), find the 

matrix associated with linear transformation T relative to a ordered bases. 

  B1 = {(1, 1) (1, 0)} and B2 = {(2, 3) (4, 5)} of R2. 

 

5. Answer any seven in short : 14 

 (1) Check set A = {(0, 0, 0) (1, 2, 3) (1, 1, 1)} is linear independent or linear 

dependent. 

 (2) Check vector (2, 5) lies in a span {(0, 1) (1, 1)}. 

 (3) Define Vector space. 

 (4) Define linear transformation when a linear transformation is a linear operator. 

 (5) If θ is a zero vector, then for linear transformation T : V → W prove that T(θ) = θ 

 (6) Define Nullspace and Range space of any matrix. 

 (7) State “Rank Nullity Theorem”. 

 (8) Extend set A = {(1, 0)} upto a basis of R2. 

 (9) If T : R2 → R2 defined by T(a, b) = (a, – b), then find T–1. 

___________ 


