
FACULTY OF ENGINEERING & 
TECHNOLOGY



MATRICES

Mrs. Rati Bajpai                                                                   

Assistant Professor & Head,                                                                             

Dept. Applied Sciences & Humanities                                                                            

Faculty of Engineering & Technology ,                                                                           

Rama University Uttar Pradesh, Kanpur 



• The order of highest order non − zero minor is said to be the rank of a matrix. 

The number r is called the rank of matrix A if 

(i) It has atleast one non-zero  minor of order  r   (the rank is         r)

(ii)every minor of order (r+1) or higher than r  of A is zero (the rank is             )   

The rank of  matrix A  is written as                 

Example  :  Find the rank of the matrix  where   A =                           

Solution :  The given matrix A is Echelon form 

= no. of non zero rows  =  2  

𝐏𝐫𝐨𝐩𝐞𝐫𝐭𝐢𝐞𝐬 𝐨𝐟 𝐚 𝐑𝐚𝐧𝐤 𝐨𝐟 𝐚 𝐌𝐚𝐭𝐫𝐢𝐱:

i. Rank of Null Matrix is zero

ii. ρ(In) = n where In = unit matrix of order n

iii. ρ(An×n) = n if |A| ≠ 0 < n if |A| = 0

iv. If ρ(A) = m and ρ(B) = n then ρ(AB) ≤ min(m, n)

v. If A and B are square matrices of same order ‘n’ then ρ(AB) ≥ ρ(A) + ρ(B) – n

vi. If A −1 is exists and B is a matrix of any order then ρ(AB)does not dependent on the 

matrix A i. e. ρ(AB) = ρ(B)

vii. ρ(A + B) ≤ ρ(A) + ρ(B)

viii. ρ(A − B) ≥ ρ(A) – ρ(B)

ix. ρ(AT ) = ρ(A)
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6. The rank of the identity matrix of order n is: 

(a) n − 1 (b) 𝐧 (c) n + 1 2. 

7. If A is a non-singular matrix of order n, then the rank of A is: 

(a) 𝐧 (b) 0 (c) n − 1 

8. If A = 2 5 5 2 , then ρ(A) is : (a) 1 (b) 2 (c) 0 4. The rank of the matrix A = 1 1 1 1 1 1 1 

1 1 is : (a) 1 (b) 2 (c) 3 

9. Rank of null matrix is : 

(a) 0 (b) 1 (c) Not defined 

10. If two matrices A and B have the same size and the same rank, then 

(a) they have determinant 0           (b) they are equivalent 

(c) A and B have common elements. 

11. If the number of variables in a non-homogeneous system AX = B is n, then the system 

possesses a unique solution if : 

(a) ρ A < ρ[A, B] (b) ρ A > ρ[A, B] (c) 𝛒 𝐀 = 𝛒 𝐀,𝐁 = 𝐧

12. The system AX = O in n unknowns has non-trivial solution if: 

(a) ρ A > 𝑛 (b) 𝛒 𝐀 < n (c) ρ A = n 

13. A system of m non-homogeneous linear equations AX = B in n unknowns is consistent 

if:

Questions
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13. A system of m non-homogeneous linear equations AX = B in n unknowns is consistent 

if:

(a) =                   (b) m = n          (c) ρ (A) ≠ ρ [A, B]    (d) None of these 

14. Rank of the matrix A =  

(a) 0              (b) 1                  (c)2               (d)3

15.Find the value of  k  so that rank              , where A is the matrix 

(a)2/3             (b) 11/3              (c) both             (d) None of these 
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