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Q1) Attempt any Five of the following. [10]

a) Let 
4 1

A .
5 2

− 
=  − 

 Compute 3I
2
 - A.

b) Is the matrix 
6 9

A
4 6

− 
=  − 

 invertible? Justify.

c) Determine whether the given system is consistent.

x1 + 5x2 = 7

–2x
1
 – 7x

2
 = –5

d) What is the condition on matrix A, So that the homogeneous system of
linear equations Ax = 0 has non-trivial solution?

e) Let T : R3 → R2 be a linear transformation. Find the standard matrix of
T, if 1T( ) (1, 3),e = 2T( ) (4, 7)e = −  and 3T( ) ( 5, 4),e = −  where 1 (1, 0, 0),e =

2 (0, 1, 0)e =  and 3 (0, 0, 1).e =

f) What is the rank of a 4 × 5 matrix, whose null space is 3 dimensional?

g) Does the vector 
2

[X]
1

 
=  
 

 belong to Null A, where 
1 2

A
2 4

− 
=  − 

?
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Q2) Attempt any three of the following. [15]
a) Find the volume of parallelopiped with one vertex at origin and adjacent

vertices are (1, 4, 0), (–2, –5, 2) and (–1, 2, –1).
b) Solve the system of linear equations.
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2
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c) Determine whether 
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 is a linear combination of 
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1

2 ,
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 = − 
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.

d) Find a basis for null space of A.

Where 
3 6 1 1 7

A 1 2 2 3 1

2 4 5 8 4

− − − 
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 − − 

e) Determine whether the vectors 1
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 and 3
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 are

linearly independent in R3.

Q3) Attempt any one of the following. [10]

a) Convert the matrix 
3 7 2

A 3 5 1

6 4 0

− − 
 = − 
 − 

 into LU factorization and use it to

solve Ax = b, where 

7

5 .

2

b

− 
 =  
  

b) Show that T : R2 → R2 defined by T(x, y) = (x + y, x – y) is a linear
transformation.

c) Prove that the set 
1 2S { , }u u=  is linearly dependent if and only if one

vector is a scalar multiple of the other.




