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1. Let U, V be normal vectors in an inner product space V s. t. 1|||| =+ VU . Then 

|||| VU −  is : 

(1) 3   (2) 1 

(3) 0  (4) 2  

2. Let u, v ∈ V. Then |||||||||||| vUvU +≤+ . This result is known as : 

(1) Bessel's inequality  (2) Cauchy-Schwarz inequality 

(3) Triangle inequality  (4) None of these 

3. Which is an orthogonal set ? 

(1) {(1, 0, 1), (1, 0, −1) (0, 1, 0)}  

(2) {(1, 0, 1), (1, 0, −1) (−1, 0, 1)} 

(3) {(1, 0, 1), (1, 0, −1) (0, 3, 4)} 

(4) None of these 

4. Let w be a subspace of )(
4

RR  generated by the vectors 1u  = (1, 2, 3, −2) and  

2u  = (2, 4, 5, −1). Then dim ⊥
w  is : 

(1) 1  (2) 2 

(3) 3  (4) 4 

5. Which of the following is not a subspace of 3
R  ? 

(1) {(x, 0, 0) : x is real}  

(2) {(a, a + b, −a + 2b) : a, b real} 

(3) {(a, a − b, b) : a, b real}  

(4) {(a, b, c) : a, b, c integers} 
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6. Let V be a vector space over the field F of dimension n. Consider the following 

statements : 

(I) Every subset of V containing n elements is a basis of V. 

(II) No linearly independent subset of V contains more than n elements. 

Which of the above statement is/are correct ? 

(1) (I) only  

(2) (II) only 

(3) Both (I)  and (II)  

(4) Neither (I) nor (II)  

7. The set W of ordered triplets ( 1a , 2a , 0) of 3
R  has dimension : 

(1) 1  (2) 2 

(3) 3  (4) 4 

8. Largest Linearly independent subset of 3
R  contains ……………. elements. 

(1) 1  (2) 2 

(3) 3  (4) 4 

9. The finite dimensional vector space V(F) is the direct sum of its subspace 1W  and 2W  

such that dim 1W  = 2, dim 2W  = 3. Then dim V is : 

(1) 2  (2) 3 

(3) 5  (4) 6 

10. Let V be the vector space of all polynomials of degree ≤ n over R. Then dim V is : 

(1) n  (2) n − 1 

(3) n + 1 (4) 2
n  
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11. A one-one linear transformation is called : 

(1) homomorphism (2) monomorphism 

(3) epimorphism (4) isomorphism 

12. Let 32: RRT →  be linear transformation defined by ),,(),( 1122121 xxxxxxxT −−−= . 

Then nullity (T) is : 

(1) 0  (2) 1 

(3) 2  (4) None of these 

13. Let X = (1, 2, 1) be relative to standard basis. Then its coordinates relative to a new 

basis 1Y  = (1, 1, 0), 2Y  = (1, 0, 1), 3Y  = (1, 1, 1) are : 

(1) (1, 2, 1) (2) (2, 1, 1) 

(3) (0, −1, 2) (4) (1, 1, 3) 

14. Let V be the vector space of all 3 × 3 skew symmetric matrices over R. Then dim V is : 

(1) 6  (2) 3 

(3) 4  (4) 9 

15. Let T : U → V be a linear transformation where U is finite dimensional. Then  

ρ(T) + µ (T) is : 

(1) dim U (2) dim R(T) 

(3) dim V(T) (4) dim N(T) 
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16. If S = {(1, 1, 0), (2, 1, 3)} ⊆ 3
R , then which one of the following vectors of 3

R  is not 

in the span of S ? 

(1) (0, 0, 0) (2) (3, 2, 3) 

(3) (1, 2, 3) (4) 







1,1,

3

4
 

17. If 1W  and 2W  are linear subspace of a vector space V such that 1W  ∩ 2W  = {0}, then 

dim ( 1W  + 2W ) is equal to : 

(1) dim 1W   

(2) dim  2W  

(3) dim 1W  + dim 2W  

(4) dim 1W  − dim 2W  

18. Which of the following is not a subspace of 3
R  ? 

(1) {(a, b, c) : a + b = c; a, b, c being real} 

(2) {(0, 0, 0)} 

(3) {(a, a, z + 2b) : a, b real} 

(4) {(a, a − b, 1) : a, b ∈ real number} 

19. Let U be n-dimensional vector space over F and v be m-dimensional vector space over 

F. Then L(U, V) is a vector space of dimension : 

(1) m  (2) 22
nm   

(3) 1  (4) None of these 
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20. Dimension of subspace W = {(a, b, c) : a = −b = c} of a vector space )(
3

RR  equals : 

(1) 0  (2) 1 

(3) 2  (4) 3 

21. Let 1e , 2e , 3e  denote the standard basis of 3
R . Then a 1e  + b 2e  + c 3e ,  2e , 3e  is an 

orthonormal basis of 3
R  iff : 

(1) a ≠ 0, 1
222

=++ cba  (2) a = 1, b = c = 0 

(3) a = b = c = 1 (4) a = b = c  

22. Let V(F) be the vector space of all polynomials is x in which an inner product is 

defined by ∫=

1

0

)()(),( dxxgxfgf . Then for f(x) = x + 2, g(x) = 2
x  − 2x − 3, <f, g> is : 

(1) 
2

5
    (2) 

4

37−
 

(3) 
8

5
    (4) 

4

37
 

23. The dimension of C(R) is : 

(1) 1  (2) 2 

(3) 3  (4) 4 

24. Let 32: RRT →  be a linear transformation given by ),,()( 2212121 xxxxxxxT −+=− . 

Then Rank T is : 

(1) 0  (2) 1 

(3) 2  (4) 3 
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25. Consider the mapping : 

(I) 23
: RRT → , T(x, y, z) = (x + 1, y + z)  

(II) RRT →
3

: , T(x, y) = xy 

(III) 23
: RRT → , T(x, y, z) = (|x|, 0) 

Which of the above are linear transformation ? 

(1) (I), (II) and (III)  

(2) (I) and (III) only 

(3) (II) and (III) only 

(4) None of these 

26. Let U = (1, 1, 1), V = (1, 2, −3) and W = (1, −4, 3) in 3
R . Then which of the following 

is not true ? 

(1) U is orthogonal to V  

(2) U is orthogonal to W 

(3) V is orthogonal to W 

(4) V is not orthogonal to W 

27. Let M and N be subspaces of a finite dimensional inner product space V. Then show 

that =+
⊥

)( NM  

(1) ⊥⊥ ∪ NM  (2) ⊥⊥ ∩ NM  

(3) ⊥
M  (4) None of these 
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28. Find the dimension of the vector space ( )2Q  over Q : 

(1) 1  (2) 2 

(3) 0  (4) 3 

29. The set of vectors (1, 2, 0), (0, 3, 1) and (−1, 0, 1) of )(3 XV  is linearly independent if : 

(1) X is set of rational number  

(2) X is set of irrational number 

(3) Neither (1) and nor (2) 

(4) None of these 

30. For what value of K will the vector u = (1, K, 5) in )(3 RV  be a linear combination of 

vectors v = (1, −3, 2) and w = (2, −1, 1) ? 

(1) −8  (2) 8 

(3) 0  (4) 4 

31. Write the linear transformation corresponding to the matrix 

















−

−

→

101

110

321

: 33
RRT  : 

(1) ),,32(),,( 3132321321 xxxxxxxxxxT −+−+=  

(2) ),,32(),,( 3132321321 xxxxxxxxxxT +−−+=  

(3) ),,32(),,( 3132321321 xxxxxxxxxxT −−+−=  

(4) ),,32(),,( 3132321321 xxxxxxxxxxT +−−−=  
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32. Which of the following is not an orthonormal set ? 

(1) {(1, 0, 0), (0, 1, 0), (0, 0, 1)} 

(2) 















 −








)0,1,0(,

2

1
,0,

2

1
,

2

1
,0,

2

1
 

(3) {(3, 0, 4), (−4, 0, 3), (0, 4, 0)}  

(4) 















 −








)0,1,0(,

5

3
,0,

5

4
,

5

4
,0,

5

3
 

33. Let 23
1 : RRT →  such that 1T (x, y, z) = (3x, 4y − z), 22

2 : RRT →  such that  

2T (x, y) = (−x, y). Compute 21TT  : 

(1) 21TT  is defined  

(2) 21TT  is not defined 

(3) 21TT = (−2x, 3y, z) 

(4) None of these 

34. Let VUT →:1  and WVT →:2  be two linear transformation then : 

(1) ( ) ( )212 TTT ρ≤ρ   

(2) ( ) ( )212 TTT ρ=ρ  

(3) ( ) ( )212 TTT ρ>ρ  

(4) ( ) ( )212 TTT ρ≥ρ  
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35. Let the linear transformation 23
1 : RRT →  such that 1T ( x, y, z) = (4x, 3y, −2z) and 

22
2 : RRT →  such that 2T ( x, y) = (−2x, y). Compute 12TT  : 

(1) 12TT  is not defined  

(2) (−8x, 3y − 2z) 

(3) (8x, 2y −3z) 

(4) (6x, 2y −2z) 

36. Find the coordinates of vector (1, 1, 1) relative to the basis (1, 1, 2), (2, 2, 1), (1, 2, 2) : 

(1) 







0,0,

3

1
   

(2) 








3

1
,0,

3

1
 

(3) 







0,

3

1
,

3

1
 

(4) 








3

1
,0,0  

37. The linear transformation 22: RRT →  defined by T(1, 0) = (2, 3), T(0, 1) = (5, 6) is : 

(1) one-one and onto  

(2) one-one but not onto 

(3) onto but not one-one 

(4) neither one-one nor onto 
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38. The norm of vector U = (2, −3, 6) is : 

(1) 8  (2) 6 

(3) 7  (4) 5 

39. Let T : U → V be a linear transformation where U is a finite dimension. Then : 

(1) rank(T) + nullity(T) = dim U  

(2) rank(T) + nullity(T) = dim V 

(3) rank(T) = dim U  

(4) rank(T) = nullity(T)  

40. Normalize the vector U = (1, −2, 5) is : 

(1) 






 −

30

5
,

30

2
,

30

1
  

(2) 






 −

32

5
,

32

2
,

32

1
 

(3) 






 −

25

5
,

25

2
,

25

1
 

(4) 






 −

28

5
,

28

2
,

28

1
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41. Consider the linear transformation in 3
R  given by y = AX where 

















=

331

521

211

A . Then 

image of X = (2, 0, 5) is : 

(1) (12, 27, 17) (2) (17, 12, 27) 

(3) (27, 12, 17) (4) (12, 17, 27) 

42. Using Cauchy Schwarz inequality, the absolute value of cosine of an angle is : 

(1) atmost 1   (2) at least 1 

(3) exactly 1   (4) None of these 

43. Let V be a finite dimensional inner product space and W be a subspace of V. Then : 

(I) ⊥⊕= WWV  (II) WW =⊥⊥  

(1) Only I is true (2) Only II is true 

(3) Both are true (4) None of these 

44. Let 1T  : U → V  and 2T  : V → W be two linear transformation. Then : 

(I) If 12TT  is one-one, then 1T  is one-one 

(II) If 12TT  is onto, then 2T  is onto 

(1) Only I is true   (2) Only II is true 

(3) Both are true   (4) None of these 

45. The finite dimensional vector space V(F) is the direct sum of its subspaces 1W  and 2W  

such that dim 1W  = 2, dim 2W  = 3. Then dim V is : 

(1) 2  (2) 3 

(3) 5  (4) 6 
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46. If (m, 3, 1) is a linear combination of vectors (3, 2, 1) and (2, 1, 0) in 3
R . Then the 

value of m is : 

(1) 1  (2) 3 

(3) 5  (4) None of the above 

47. Let U, V be elements of an inner product space such that ,3|||| =U  ,5|||| =V  

,8|||| =+ VU then |||| VU −  is : 

(1) 2  (2) 34  

(3) 0  (4) None of the above 

48. Every field F is a vector space over itself of dimension : 

(1) 1    (2) 2 

(3) 3    (4) 0 

49. If W is a subspace of V such that dim W = m and dim V = n. Then  : 

(1) m ≠ n (2) m < n 

(3) m = n (4) m > n 

50. A bijective linear transformation is called : 

(1) homomorphism (2) monomorphism 

(3) epimorphism (4) isomorphism 
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1. A one-one linear transformation is called : 

(1) homomorphism (2) monomorphism 

(3) epimorphism (4) isomorphism 

2. Let 32: RRT →  be linear transformation defined by ),,(),( 1122121 xxxxxxxT −−−= . 

Then nullity (T) is : 

(1) 0  (2) 1 

(3) 2  (4) None of these 

3. Let X = (1, 2, 1) be relative to standard basis. Then its coordinates relative to a new 

basis 1Y  = (1, 1, 0), 2Y  = (1, 0, 1), 3Y  = (1, 1, 1) are : 

(1) (1, 2, 1) (2) (2, 1, 1) 

(3) (0, −1, 2) (4) (1, 1, 3) 

4. Let V be the vector space of all 3 × 3 skew symmetric matrices over R. Then dim V is : 

(1) 6  (2) 3 

(3) 4  (4) 9 

5. Let T : U → V be a linear transformation where U is finite dimensional. Then  

ρ(T) + µ (T) is : 

(1) dim U (2) dim R(T) 

(3) dim V(T) (4) dim N(T) 
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6. If S = {(1, 1, 0), (2, 1, 3)} ⊆ 3
R , then which one of the following vectors of 3

R  is not 

in the span of S ? 

(1) (0, 0, 0) (2) (3, 2, 3) 

(3) (1, 2, 3) (4) 







1,1,

3

4
 

7. If 1W  and 2W  are linear subspace of a vector space V such that 1W  ∩ 2W  = {0}, then 

dim ( 1W  + 2W ) is equal to : 

(1) dim 1W   

(2) dim  2W  

(3) dim 1W  + dim 2W  

(4) dim 1W  − dim 2W  

8. Which of the following is not a subspace of 3
R  ? 

(1) {(a, b, c) : a + b = c; a, b, c being real} 

(2) {(0, 0, 0)} 

(3) {(a, a, z + 2b) : a, b real} 

(4) {(a, a − b, 1) : a, b ∈ real number} 

9. Let U be n-dimensional vector space over F and V be m-dimensional vector space over 

F. Then L(U, V) is a vector space of dimension : 

(1) m  (2) 22
nm   

(3) 1  (4) None of these 
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10. Dimension of subspace W = {(a, b, c) : a = −b = c} of a vector space )(
3

RR  equals : 

(1) 0  (2) 1 

(3) 2  (4) 3 

11. Let 1e , 2e , 3e  denote the standard basis of 3
R . Then a 1e  + b 2e  + c 3e ,  2e , 3e  is an 

orthonormal basis of 3
R  iff : 

(1) a ≠ 0, 1
222

=++ cba  (2) a = 1, b = c = 0 

(3) a = b = c = 1 (4) a = b = c  

12. Let V(F) be the vector space of all polynomials is x in which an inner product is 

defined by ∫=

1

0

)()(),( dxxgxfgf . Then for f(x) = x + 2, g(x) = 2
x  − 2x − 3, <f, g> is : 

(1) 
2

5
    (2) 

4

37−
 

(3) 
8

5
    (4) 

4

37
 

13. The dimension of C(R) is : 

(1) 1  (2) 2 

(3) 3  (4) 4 

14. Let 32: RRT →  be a linear transformation given by ),,()( 2212121 xxxxxxxT −+=− . 

Then Rank T is : 

(1) 0  (2) 1 

(3) 2  (4) 3 
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15. Consider the mapping : 

(I) 23
: RRT → , T(x, y, z) = (x + 1, y + z)  

(II) RRT →
3

: , T(x, y) = xy 

(III) 23
: RRT → , T(x, y, z) = (|x|, 0) 

Which of the above are linear transformation ? 

(1) (I), (II) and (III)  

(2) (I) and (III) only 

(3) (II) and (III) only 

(4) None of these 

16. Let U = (1, 1, 1), V = (1, 2, −3) and W = (1, −4, 3) in 3
R . Then which of the following 

is not true ? 

(1) U is orthogonal to V  

(2) U is orthogonal to W 

(3) V is orthogonal to W 

(4) V is not orthogonal to W 

17. Let M and N be subspaces of a finite dimensional inner product space V. Then show 

that =+
⊥

)( NM  

(1) ⊥⊥ ∪ NM  (2) ⊥⊥ ∩ NM  

(3) ⊥
M  (4) None of these 
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18. Find the dimension of the vector space ( )2Q  over Q : 

(1) 1  (2) 2 

(3) 0  (4) 3 

19. The set of vectors (1, 2, 0), (0, 3, 1) and (−1, 0, 1) of )(3 XV  is linearly independent if : 

(1) X is set of rational number  

(2) X is set of irrational number 

(3) Neither (1) and nor (2) 

(4) None of these 

20. For what value of K will the vector u = (1, K, 5) in )(3 RV  be a linear combination of 

vectors v = (1, −3, 2) and w = (2, −1, 1) ? 

(1) −8  (2) 8 

(3) 0  (4) 4 

21. Write the linear transformation corresponding to the matrix 

















−

−

→

101

110

321

: 33
RRT  : 

(1) ),,32(),,( 3132321321 xxxxxxxxxxT −+−+=  

(2) ),,32(),,( 3132321321 xxxxxxxxxxT +−−+=  

(3) ),,32(),,( 3132321321 xxxxxxxxxxT −−+−=  

(4) ),,32(),,( 3132321321 xxxxxxxxxxT +−−−=  
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22. Which of the following is not an orthonormal set ? 

(1) {(1, 0, 0), (0, 1, 0), (0, 0, 1)} 

(2) 















 −








)0,1,0(,

2

1
,0,

2

1
,

2

1
,0,

2

1
 

(3) {(3, 0, 4), (−4, 0, 3), (0, 4, 0)}  

(4) 















 −








)0,1,0(,

5

3
,0,

5

4
,

5

4
,0,

5

3
 

23. Let 23
1 : RRT →  such that 1T (x, y, z) = (3x, 4y − z), 22

2 : RRT →  such that  

2T (x, y) = (−x, y). Compute 21TT  : 

(1) 21TT  is defined  

(2) 21TT  is not defined 

(3) 21TT = (−2x, 3y, z) 

(4) None of these 

24. Let VUT →:1  and WVT →:2  be two linear transformation then : 

(1) ( ) ( )212 TTT ρ≤ρ   

(2) ( ) ( )212 TTT ρ=ρ  

(3) ( ) ( )212 TTT ρ>ρ  

(4) ( ) ( )212 TTT ρ≥ρ  
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25. Let the linear transformation 23
1 : RRT →  such that 1T ( x, y, z) = (4x, 3y, −2z) and 

22
2 : RRT →  such that 2T ( x, y) = (−2x, y). Compute 12TT  : 

(1) 12TT  is not defined  

(2) (−8x, 3y − 2z) 

(3) (8x, 2y −3z) 

(4) (6x, 2y −2z) 

26. Find the coordinates of vector (1, 1, 1) relative to the basis (1, 1, 2), (2, 2, 1), (1, 2, 2) : 

(1) 







0,0,

3

1
   

(2) 








3

1
,0,

3

1
 

(3) 







0,

3

1
,

3

1
 

(4) 








3

1
,0,0  

27. The linear transformation 22: RRT →  defined by T(1, 0) = (2, 3), T(0, 1) = (5, 6) is : 

(1) one-one and onto  

(2) one-one but not onto 

(3) onto but not one-one 

(4) neither one-one nor onto 
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28. The norm of vector U = (2, −3, 6) is : 

(1) 8  (2) 6 

(3) 7  (4) 5 

29. Let T : U → V be a linear transformation where U is a finite dimension. Then : 

(1) rank(T) + nullity(T) = dim U  

(2) rank(T) + nullity(T) = dim V 

(3) rank(T) = dim U  

(4) rank(T) = nullity(T)  

30. Normalize the vector U = (1, −2, 5) is : 

(1) 






 −

30

5
,

30

2
,

30

1
  

(2) 






 −

32

5
,

32

2
,

32

1
 

(3) 






 −

25

5
,

25

2
,

25

1
 

(4) 






 −

28

5
,

28

2
,

28

1
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31. Consider the linear transformation in 3
R  given by y = AX where 

















=

331

521

211

A . Then 

image of X = (2, 0, 5) is : 

(1) (12, 27, 17) (2) (17, 12, 27) 

(3) (27, 12, 17) (4) (12, 17, 27) 

32. Using Cauchy Schwarz inequality, the absolute value of cosine of an angle is : 

(1) atmost 1   (2) at least 1 

(3) exactly 1   (4) None of these 

33. Let V be a finite dimensional inner product space and W be a subspace of V. Then : 

(I) ⊥⊕= WWV  (II) WW =⊥⊥  

(1) Only I is true (2) Only II is true 

(3) Both are true (4) None of these 

34. Let 1T  : U → V  and 2T  : V → W be two linear transformation. Then : 

(I) If 12TT  is one-one, then 1T  is one-one 

(II) If 12TT  is onto, then 2T  is onto 

(1) Only I is true   (2) Only II is true 

(3) Both are true   (4) None of these 

35. The finite dimensional vector space V(F) is the direct sum of its subspaces 1W  and 2W  

such that dim 1W  = 2, dim 2W  = 3. Then dim V is : 

(1) 2  (2) 3 

(3) 5  (4) 6 
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36. If (m, 3, 1) is a linear combination of vectors (3, 2, 1) and (2, 1, 0) in 3
R . Then the 

value of m is : 

(1) 1  (2) 3 

(3) 5  (4) None of the above 

37. Let U, V be elements of an inner product space such that ,3|||| =U  ,5|||| =V  

,8|||| =+ VU then |||| VU −  is : 

(1) 2  (2) 34  

(3) 0  (4) None of the above 

38. Every field F is a vector space over itself of dimension : 

(1) 1    (2) 2 

(3) 3    (4) 0 

39. If W is a subspace of V such that dim W = m and dim V = n. Then  : 

(1) m ≠ n (2) m < n 

(3) m = n (4) m > n 

40. A bijective linear transformation is called : 

(1) homomorphism  

(2) monomorphism 

(3) epimorphism  

(4) isomorphism 



  11 

60579/(B)  P. T. O. 

41. Let U, V be normal vectors in an inner product space V s. t. 1|||| =+ VU . Then 

|||| VU −  is : 

(1) 3   (2) 1 

(3) 0  (4) 2  

42. Let u, v ∈ V. Then |||||||||||| vUvU +≤+ . This result is known as : 

(1) Bessel's inequality  (2) Cauchy-Schwarz inequality 

(3) Triangle inequality  (4) None of these 

43. Which is an orthogonal set ? 

(1) {(1, 0, 1), (1, 0, −1) (0, 1, 0)}  

(2) {(1, 0, 1), (1, 0, −1) (−1, 0, 1)} 

(3) {(1, 0, 1), (1, 0, −1) (0, 3, 4)} 

(4) None of these 

44. Let w be a subspace of )(
4

RR  generated by the vectors 1u  = (1, 2, 3, −2) and  

2u  = (2, 4, 5, −1). Then dim ⊥
w  is : 

(1) 1  (2) 2 

(3) 3  (4) 4 

45. Which of the following is not a subspace of 3
R  ? 

(1) {(x, 0, 0) : x is real}  

(2) {(a, a + b, −a + 2b) : a, b real} 

(3) {(a, a − b, b) : a, b real}  

(4) {(a, b, c) : a, b, c integers} 
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46. Let V be a vector space over the field F of dimension n. Consider the following 

statements : 

(I) Every subset of V containing n elements is a basis of V. 

(II) No linearly independent subset of V contains more than n elements. 

Which of the above statement is/are correct ? 

(1) (I) only  

(2) (II) only 

(3) Both (I)  and (II)  

(4) Neither (I) nor (II)  

47. The set W of ordered triplets ( 1a , 2a , 0) of 3
R  has dimension : 

(1) 1  (2) 2 

(3) 3  (4) 4 

48. Largest Linearly independent subset of 3
R  contains ……………. elements. 

(1) 1  (2) 2 

(3) 3  (4) 4 

49. The finite dimensional vector space V(F) is the direct sum of its subspace 1W  and 2W  

such that dim 1W  = 2, dim 2W  = 3. Then dim V is : 

(1) 2  (2) 3 

(3) 5  (4) 6 

50. Let V be the vector space of all polynomials of degree ≤ n over R. Then dim V is : 

(1) n  (2) n − 1 

(3) n + 1 (4) 2
n  
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1. Let 1e , 2e , 3e  denote the standard basis of 3
R . Then a 1e  + b 2e  + c 3e ,  2e , 3e  is an 

orthonormal basis of 3
R  iff : 

(1) a ≠ 0, 1
222

=++ cba   

(2) a = 1, b = c = 0 

(3) a = b = c = 1  

(4) a = b = c  

2. Let V(F) be the vector space of all polynomials is x in which an inner product is 

defined by ∫=

1

0

)()(),( dxxgxfgf . Then for f(x) = x + 2, g(x) = 2
x  − 2x − 3, <f, g> is : 

(1) 
2

5
     

(2) 
4

37−
 

(3) 
8

5
     

(4) 
4

37
 

3. The dimension of C(R) is : 

(1) 1  (2) 2 

(3) 3  (4) 4 

4. Let 32: RRT →  be a linear transformation given by ),,()( 2212121 xxxxxxxT −+=− . 

Then Rank T is : 

(1) 0  (2) 1 

(3) 2  (4) 3 
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5. Consider the mapping : 

(I) 23
: RRT → , T(x, y, z) = (x + 1, y + z)  

(II) RRT →
3

: , T(x, y) = xy 

(III) 23
: RRT → , T(x, y, z) = (|x|, 0) 

Which of the above are linear transformation ? 

(1) (I), (II) and (III)  

(2) (I) and (III) only 

(3) (II) and (III) only 

(4) None of these 

6. Let U = (1, 1, 1), V = (1, 2, −3) and W = (1, −4, 3) in 3
R . Then which of the following 

is not true ? 

(1) U is orthogonal to V  

(2) U is orthogonal to W 

(3) V is orthogonal to W 

(4) V is not orthogonal to W 

7. Let M and N be subspaces of a finite dimensional inner product space V. Then show 

that =+
⊥

)( NM  

(1) ⊥⊥ ∪ NM  (2) ⊥⊥ ∩ NM  

(3) ⊥
M  (4) None of these 
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8. Find the dimension of the vector space ( )2Q  over Q : 

(1) 1  (2) 2 

(3) 0  (4) 3 

9. The set of vectors (1, 2, 0), (0, 3, 1) and (−1, 0, 1) of )(3 XV  is linearly independent if : 

(1) X is set of rational number  

(2) X is set of irrational number 

(3) Neither (1) and nor (2) 

(4) None of these 

10. For what value of K will the vector u = (1, K, 5) in )(3 RV  be a linear combination of 

vectors v = (1, −3, 2) and w = (2, −1, 1) ? 

(1) −8  (2) 8 

(3) 0  (4) 4 

11. Write the linear transformation corresponding to the matrix 

















−

−

→

101

110

321

: 33
RRT  : 

(1) ),,32(),,( 3132321321 xxxxxxxxxxT −+−+=  

(2) ),,32(),,( 3132321321 xxxxxxxxxxT +−−+=  

(3) ),,32(),,( 3132321321 xxxxxxxxxxT −−+−=  

(4) ),,32(),,( 3132321321 xxxxxxxxxxT +−−−=  



4  

60579/(C)  

12. Which of the following is not an orthonormal set ? 

(1) {(1, 0, 0), (0, 1, 0), (0, 0, 1)} 

(2) 















 −








)0,1,0(,

2

1
,0,

2

1
,

2

1
,0,

2

1
 

(3) {(3, 0, 4), (−4, 0, 3), (0, 4, 0)}  

(4) 















 −








)0,1,0(,

5

3
,0,

5

4
,

5

4
,0,

5

3
 

13. Let 23
1 : RRT →  such that 1T (x, y, z) = (3x, 4y − z), 22

2 : RRT →  such that  

2T (x, y) = (−x, y). Compute 21TT  : 

(1) 21TT  is defined  

(2) 21TT  is not defined 

(3) 21TT = (−2x, 3y, z) 

(4) None of these 

14. Let VUT →:1  and WVT →:2  be two linear transformation then : 

(1) ( ) ( )212 TTT ρ≤ρ   

(2) ( ) ( )212 TTT ρ=ρ  

(3) ( ) ( )212 TTT ρ>ρ  

(4) ( ) ( )212 TTT ρ≥ρ  
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15. Let the linear transformation 23
1 : RRT →  such that 1T ( x, y, z) = (4x, 3y, −2z) and 

22
2 : RRT →  such that 2T ( x, y) = (−2x, y). Compute 12TT  : 

(1) 12TT  is not defined  

(2) (−8x, 3y − 2z) 

(3) (8x, 2y −3z) 

(4) (6x, 2y −2z) 

16. Find the coordinates of vector (1, 1, 1) relative to the basis (1, 1, 2), (2, 2, 1), (1, 2, 2) : 

(1) 







0,0,

3

1
   

(2) 








3

1
,0,

3

1
 

(3) 







0,

3

1
,

3

1
 

(4) 








3

1
,0,0  

17. The linear transformation 22: RRT →  defined by T(1, 0) = (2, 3), T(0, 1) = (5, 6) is : 

(1) one-one and onto  

(2) one-one but not onto 

(3) onto but not one-one 

(4) neither one-one nor onto 
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18. The norm of vector U = (2, −3, 6) is : 

(1) 8  (2) 6 

(3) 7  (4) 5 

19. Let T : U → V be a linear transformation where U is a finite dimension. Then : 

(1) rank(T) + nullity(T) = dim U  

(2) rank(T) + nullity(T) = dim V 

(3) rank(T) = dim U  

(4) rank(T) = nullity(T)  

20. Normalize the vector U = (1, −2, 5) is : 

(1) 






 −

30

5
,

30

2
,

30

1
  

(2) 






 −

32

5
,

32

2
,

32

1
 

(3) 






 −

25

5
,

25

2
,

25

1
 

(4) 






 −

28

5
,

28

2
,

28

1
 



  7 

60579/(C)  P. T. O. 

21. Consider the linear transformation in 3
R  given by y = AX where 

















=

331

521

211

A . Then 

image of X = (2, 0, 5) is : 

(1) (12, 27, 17) (2) (17, 12, 27) 

(3) (27, 12, 17) (4) (12, 17, 27) 

22. Using Cauchy Schwarz inequality, the absolute value of cosine of an angle is : 

(1) atmost 1   (2) at least 1 

(3) exactly 1   (4) None of these 

23. Let V be a finite dimensional inner product space and W be a subspace of V. Then : 

(I) ⊥⊕= WWV  (II) WW =⊥⊥  

(1) Only I is true (2) Only II is true 

(3) Both are true (4) None of these 

24. Let 1T  : U → V  and 2T  : V → W be two linear transformation. Then : 

(I) If 12TT  is one-one, then 1T  is one-one 

(II) If 12TT  is onto, then 2T  is onto 

(1) Only I is true   (2) Only II is true 

(3) Both are true   (4) None of these 

25. The finite dimensional vector space V(F) is the direct sum of its subspaces 1W  and 2W  

such that dim 1W  = 2, dim 2W  = 3. Then dim V is : 

(1) 2  (2) 3 

(3) 5  (4) 6 
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26. If (m, 3, 1) is a linear combination of vectors (3, 2, 1) and (2, 1, 0) in 3
R . Then the 

value of m is : 

(1) 1  (2) 3 

(3) 5  (4) None of the above 

27. Let U, V be elements of an inner product space such that ,3|||| =U  ,5|||| =V  

,8|||| =+ VU then |||| VU −  is : 

(1) 2  (2) 34  

(3) 0  (4) None of the above 

28. Every field F is a vector space over itself of dimension : 

(1) 1    (2) 2 

(3) 3    (4) 0 

29. If W is a subspace of V such that dim W = m and dim V = n. Then  : 

(1) m ≠ n (2) m < n 

(3) m = n (4) m > n 

30. A bijective linear transformation is called : 

(1) homomorphism  

(2) monomorphism 

(3) epimorphism  

(4) isomorphism 



  9 

60579/(C)  P. T. O. 

31. Let U, V be normal vectors in an inner product space V s. t. 1|||| =+ VU . Then 

|||| VU −  is : 

(1) 3   (2) 1 

(3) 0  (4) 2  

32. Let u, v ∈ V. Then |||||||||||| vUvU +≤+ . This result is known as : 

(1) Bessel's inequality  (2) Cauchy-Schwarz inequality 

(3) Triangle inequality  (4) None of these 

33. Which is an orthogonal set ? 

(1) {(1, 0, 1), (1, 0, −1) (0, 1, 0)}  

(2) {(1, 0, 1), (1, 0, −1) (−1, 0, 1)} 

(3) {(1, 0, 1), (1, 0, −1) (0, 3, 4)} 

(4) None of these 

34. Let w be a subspace of )(
4

RR  generated by the vectors 1u  = (1, 2, 3, −2) and  

2u  = (2, 4, 5, −1). Then dim ⊥
w  is : 

(1) 1  (2) 2 

(3) 3  (4) 4 

35. Which of the following is not a subspace of 3
R  ? 

(1) {(x, 0, 0) : x is real}  

(2) {(a, a + b, −a + 2b) : a, b real} 

(3) {(a, a − b, b) : a, b real}  

(4) {(a, b, c) : a, b, c integers} 
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36. Let V be a vector space over the field F of dimension n. Consider the following 

statements : 

(I) Every subset of V containing n elements is a basis of V. 

(II) No linearly independent subset of V contains more than n elements. 

Which of the above statement is/are correct ? 

(1) (I) only  

(2) (II) only 

(3) Both (I)  and (II)  

(4) Neither (I) nor (II)  

37. The set W of ordered triplets ( 1a , 2a , 0) of 3
R  has dimension : 

(1) 1  (2) 2 

(3) 3  (4) 4 

38. Largest Linearly independent subset of 3
R  contains ……………. elements. 

(1) 1  (2) 2 

(3) 3  (4) 4 

39. The finite dimensional vector space V(F) is the direct sum of its subspace 1W  and 2W  

such that dim 1W  = 2, dim 2W  = 3. Then dim V is : 

(1) 2  (2) 3 

(3) 5  (4) 6 

40. Let V be the vector space of all polynomials of degree ≤ n over R. Then dim V is : 

(1) n  (2) n − 1 

(3) n + 1 (4) 2
n  



  11 

60579/(C)  P. T. O. 

41. A one-one linear transformation is called : 

(1) homomorphism (2) monomorphism 

(3) epimorphism (4) isomorphism 

42. Let 32: RRT →  be linear transformation defined by ),,(),( 1122121 xxxxxxxT −−−= . 

Then nullity (T) is : 

(1) 0  (2) 1 

(3) 2  (4) None of these 

43. Let X = (1, 2, 1) be relative to standard basis. Then its coordinates relative to a new 

basis 1Y  = (1, 1, 0), 2Y  = (1, 0, 1), 3Y  = (1, 1, 1) are : 

(1) (1, 2, 1) (2) (2, 1, 1) 

(3) (0, −1, 2) (4) (1, 1, 3) 

44. Let V be the vector space of all 3 × 3 skew symmetric matrices over R. Then dim V is : 

(1) 6  (2) 3 

(3) 4  (4) 9 

45. Let T : U → V be a linear transformation where U is finite dimensional. Then  

ρ(T) + µ (T) is : 

(1) dim U (2) dim R(T) 

(3) dim V(T) (4) dim N(T) 
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46. If S = {(1, 1, 0), (2, 1, 3)} ⊆ 3
R , then which one of the following vectors of 3

R  is not 

in the span of S ? 

(1) (0, 0, 0) (2) (3, 2, 3) 

(3) (1, 2, 3) (4) 







1,1,

3

4
 

47. If 1W  and 2W  are linear subspace of a vector space V such that 1W  ∩ 2W  = {0}, then 

dim ( 1W  + 2W ) is equal to : 

(1) dim 1W  (2) dim  2W  

(3) dim 1W  + dim 2W   (4) dim 1W  − dim 2W  

48. Which of the following is not a subspace of 3
R  ? 

(1) {(a, b, c) : a + b = c; a, b, c being real} 

(2) {(0, 0, 0)} 

(3) {(a, a, z + 2b) : a, b real} 

(4) {(a, a − b, 1) : a, b ∈ real number} 

49. Let U be n-dimensional vector space over F and v be m-dimensional vector space over 

F. Then L(U, V) is a vector space of dimension : 

(1) m  (2) 22
nm   

(3) 1  (4) None of these 

50. Dimension of subspace W = {(a, b, c) : a = −b = c} of a vector space )(
3

RR  equals : 

(1) 0  (2) 1 

(3) 2  (4) 3 
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1. Write the linear transformation corresponding to the matrix 

















−

−

→

101

110

321

: 33
RRT  : 

(1) ),,32(),,( 3132321321 xxxxxxxxxxT −+−+=  

(2) ),,32(),,( 3132321321 xxxxxxxxxxT +−−+=  

(3) ),,32(),,( 3132321321 xxxxxxxxxxT −−+−=  

(4) ),,32(),,( 3132321321 xxxxxxxxxxT +−−−=  

2. Which of the following is not an orthonormal set ? 

(1) {(1, 0, 0), (0, 1, 0), (0, 0, 1)} 

(2) 















 −








)0,1,0(,

2

1
,0,

2

1
,

2

1
,0,

2

1
 

(3) {(3, 0, 4), (−4, 0, 3), (0, 4, 0)}  

(4) 















 −








)0,1,0(,

5

3
,0,

5

4
,

5

4
,0,

5

3
 

3. Let 23
1 : RRT →  such that 1T (x, y, z) = (3x, 4y − z), 22

2 : RRT →  such that  

2T (x, y) = (−x, y). Compute 21TT  : 

(1) 21TT  is defined  

(2) 21TT  is not defined 

(3) 21TT = (−2x, 3y, z) 

(4) None of these 
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4. Let VUT →:1  and WVT →:2  be two linear transformation then : 

(1) ( ) ( )212 TTT ρ≤ρ   

(2) ( ) ( )212 TTT ρ=ρ  

(3) ( ) ( )212 TTT ρ>ρ  

(4) ( ) ( )212 TTT ρ≥ρ  

5. Let the linear transformation 23
1 : RRT →  such that 1T ( x, y, z) = (4x, 3y, −2z) and 

22
2 : RRT →  such that 2T ( x, y) = (−2x, y). Compute 12TT  : 

(1) 12TT  is not defined  

(2) (−8x, 3y − 2z) 

(3) (8x, 2y −3z) 

(4) (6x, 2y −2z) 

6. Find the coordinates of vector (1, 1, 1) relative to the basis (1, 1, 2), (2, 2, 1), (1, 2, 2) : 

(1) 







0,0,

3

1
   

(2) 








3

1
,0,

3

1
 

(3) 







0,

3

1
,

3

1
 

(4) 








3

1
,0,0  
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7. The linear transformation 22
: RRT →  defined by T(1, 0) = (2, 3), T(0, 1) = (5, 6) is : 

(1) one-one and onto  

(2) one-one but not onto 

(3) onto but not one-one 

(4) neither one-one nor onto 

8. The norm of vector U = (2, −3, 6) is : 

(1) 8  (2) 6 

(3) 7  (4) 5 

9. Let T : U → V be a linear transformation where U is a finite dimension. Then : 

(1) rank(T) + nullity(T) = dim U  

(2) rank(T) + nullity(T) = dim V 

(3) rank(T) = dim U  

(4) rank(T) = nullity(T)  

10. Normalize the vector U = (1, −2, 5) is : 

(1) 






 −

30

5
,

30

2
,

30

1
  

(2) 






 −

32

5
,

32

2
,

32

1
 

(3) 






 −

25

5
,

25

2
,

25

1
 

(4) 






 −

28

5
,

28

2
,

28

1
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11. Consider the linear transformation in 3
R  given by y = AX where 

















=

331

521

211

A . Then 

image of X = (2, 0, 5) is : 

(1) (12, 27, 17) (2) (17, 12, 27) 

(3) (27, 12, 17) (4) (12, 17, 27) 

12. Using Cauchy Schwarz inequality, the absolute value of cosine of an angle is : 

(1) atmost 1   (2) at least 1 

(3) exactly 1   (4) None of these 

13. Let V be a finite dimensional inner product space and W be a subspace of V. Then : 

(I) ⊥
⊕= WWV  (II) WW =

⊥⊥  

(1) Only I is true (2) Only II is true 

(3) Both are true (4) None of these 

14. Let 1T  : U → V  and 2T  : V → W be two linear transformation. Then : 

(I) If 12TT  is one-one, then 1T  is one-one 

(II) If 12TT  is onto, then 2T  is onto 

(1) Only I is true   (2) Only II is true 

(3) Both are true   (4) None of these 

15. The finite dimensional vector space V(F) is the direct sum of its subspaces 1W  and 2W  

such that dim 1W  = 2, dim 2W  = 3. Then dim V is : 

(1) 2  (2) 3 

(3) 5  (4) 6 
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16. If (m, 3, 1) is a linear combination of vectors (3, 2, 1) and (2, 1, 0) in 3
R . Then the 

value of m is : 

(1) 1  (2) 3 

(3) 5  (4) None of the above 

17. Let U, V be elements of an inner product space such that ,3|||| =U  ,5|||| =V  

,8|||| =+ VU then |||| VU −  is : 

(1) 2  (2) 34  

(3) 0  (4) None of the above 

18. Every field F is a vector space over itself of dimension : 

(1) 1    (2) 2 

(3) 3    (4) 0 

19. If W is a subspace of V such that dim W = m and dim V = n. Then  : 

(1) m ≠ n (2) m < n 

(3) m = n (4) m > n 

20. A bijective linear transformation is called : 

(1) homomorphism  

(2) monomorphism 

(3) epimorphism  

(4) isomorphism 
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21. Let U, V be normal vectors in an inner product space V s. t. 1|||| =+ VU . Then 

|||| VU −  is : 

(1) 3   (2) 1 

(3) 0  (4) 2  

22. Let u, v ∈ V. Then |||||||||||| vUvU +≤+ . This result is known as : 

(1) Bessel's inequality  (2) Cauchy-Schwarz inequality 

(3) Triangle inequality  (4) None of these 

23. Which is an orthogonal set ? 

(1) {(1, 0, 1), (1, 0, −1) (0, 1, 0)}  

(2) {(1, 0, 1), (1, 0, −1) (−1, 0, 1)} 

(3) {(1, 0, 1), (1, 0, −1) (0, 3, 4)} 

(4) None of these 

24. Let w be a subspace of )(
4

RR  generated by the vectors 1u  = (1, 2, 3, −2) and  

2u  = (2, 4, 5, −1). Then dim ⊥
w  is : 

(1) 1  (2) 2 

(3) 3  (4) 4 

25. Which of the following is not a subspace of 3
R  ? 

(1) {(x, 0, 0) : x is real}  

(2) {(a, a + b, −a + 2b) : a, b real} 

(3) {(a, a − b, b) : a, b real}  

(4) {(a, b, c) : a, b, c integers} 
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26. Let V be a vector space over the field F of dimension n. Consider the following 

statements : 

(I) Every subset of V containing n elements is a basis of V. 

(II) No linearly independent subset of V contains more than n elements. 

Which of the above statement is/are correct ? 

(1) (I) only  

(2) (II) only 

(3) Both (I)  and (II)  

(4) Neither (I) nor (II)  

27. The set W of ordered triplets ( 1a , 2a , 0) of 3
R  has dimension : 

(1) 1  (2) 2 

(3) 3  (4) 4 

28. Largest Linearly independent subset of 3
R  contains ……………. elements. 

(1) 1  (2) 2 

(3) 3  (4) 4 

29. The finite dimensional vector space V(F) is the direct sum of its subspace 1W  and 2W  

such that dim 1W  = 2, dim 2W  = 3. Then dim V is : 

(1) 2  (2) 3 

(3) 5  (4) 6 

30. Let V be the vector space of all polynomials of degree ≤ n over R. Then dim V is : 

(1) n  (2) n − 1 

(3) n + 1 (4) 2
n  
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31. A one-one linear transformation is called : 

(1) homomorphism (2) monomorphism 

(3) epimorphism (4) isomorphism 

32. Let 32: RRT →  be linear transformation defined by ),,(),( 1122121 xxxxxxxT −−−= . 

Then nullity (T) is : 

(1) 0  (2) 1 

(3) 2  (4) None of these 

33. Let X = (1, 2, 1) be relative to standard basis. Then its coordinates relative to a new 

basis 1Y  = (1, 1, 0), 2Y  = (1, 0, 1), 3Y  = (1, 1, 1) are : 

(1) (1, 2, 1) (2) (2, 1, 1) 

(3) (0, −1, 2) (4) (1, 1, 3) 

34. Let V be the vector space of all 3 × 3 skew symmetric matrices over R. Then dim V is : 

(1) 6  (2) 3 

(3) 4  (4) 9 

35. Let T : U → V be a linear transformation where U is finite dimensional. Then  

ρ(T) + µ (T) is : 

(1) dim U (2) dim R(T) 

(3) dim V(T) (4) dim N(T) 
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36. If S = {(1, 1, 0), (2, 1, 3)} ⊆ 3
R , then which one of the following vectors of 3

R  is not 

in the span of S ? 

(1) (0, 0, 0) (2) (3, 2, 3) 

(3) (1, 2, 3) (4) 







1,1,

3

4
 

37. If 1W  and 2W  are linear subspace of a vector space V such that 1W  ∩ 2W  = {0} then 

dim ( 1W  + 2W ) is equal to : 

(1) dim 1W   

(2) dim  2W  

(3) dim 1W  + dim 2W  

(4) dim 1W  − dim 2W  

38. Which of the following is not a subspace of 3
R  ? 

(1) {(a, b, c) : a + b = c; a, b, c being real} 

(2) {(0, 0, 0)} 

(3) {(a, a, z + 2b) : a, b real} 

(4) {(a, a − b, 1) : a, b ∈ real number} 

39. Let U be n-dimensional vector space over F and v be m-dimensional vector space over 

F. Then L(U, V) is a vector space of dimension : 

(1) m  (2) 22
nm   

(3) 1  (4) None of these 
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40. Dimension of subspace W = {(a, b, c) : a = −b = c} of a vector space )(
3

RR  equals : 

(1) 0  (2) 1 

(3) 2  (4) 3 

41. Let 1e , 2e , 3e  denote the standard basis of 3
R . Then a 1e  + b 2e  + c 3e ,  2e , 3e  is an 

orthonormal basis of 3
R  iff : 

(1) a ≠ 0, 1
222

=++ cba  (2) a = 1, b = c = 0 

(3) a = b = c = 1 (4) a = b = c  

42. Let V(F) be the vector space of all polynomials is x in which an inner product is 

defined by ∫=

1

0

)()(),( dxxgxfgf . Then for f(x) = x + 2, g(x) = 2
x  − 2x − 3, <f, g> is : 

(1) 
2

5
    (2) 

4

37−
 

(3) 
8

5
    (4) 

4

37
 

43. The dimension of C(R) is : 

(1) 1  (2) 2 

(3) 3  (4) 4 

44. Let 32: RRT →  be a linear transformation given by ),,()( 2212121 xxxxxxxT −+=− . 

Then Rank T is : 

(1) 0  (2) 1 

(3) 2  (4) 3 
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45. Consider the mapping : 

(I) 23
: RRT → , T(x, y, z) = (x + 1, y + z)  

(II) RRT →
3

: , T(x, y) = xy 

(III) 23
: RRT → , T(x, y, z) = (|x|, 0) 

Which of the above are linear transformation ? 

(1) (I), (II) and (III)  

(2) (I) and (III) only 

(3) (II) and (III) only 

(4) None of these 

46. Let U = (1, 1, 1), V = (1, 2, −3) and W = (1, −4, 3) in 3
R . Then which of the following 

is not true ? 

(1) U is orthogonal to V  

(2) U is orthogonal to W 

(3) V is orthogonal to W 

(4) V is not orthogonal to W 

47. Let M and N be subspaces of a finite dimensional inner product space V. Then show 

that =+
⊥

)( NM  

(1) ⊥⊥ ∪ NM  (2) ⊥⊥ ∩ NM  

(3) ⊥
M   (4) None of these 
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48. Find the dimension of the vector space ( )2Q  over Q : 

(1) 1  (2) 2 

(3) 0  (4) 3 

49. The set of vectors (1, 2, 0), (0, 3, 1) and (−1, 0, 1) of )(3 XV  is linearly independent if : 

(1) X is set of rational number  

(2) X is set of irrational number 

(3) Neither (1) and nor (2) 

(4) None of these 

50. For what value of K will the vector u = (1, K, 5) in )(3 RV  be a linear combination of 

vectors v = (1, −3, 2) and w = (2, −1, 1) ? 

(1) −8  (2) 8 

(3) 0  (4) 4 

 










