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ASSIGNMENT 1: 

1.Find the determinant of the matrix 

















121

412

301
 

2. Which of the following matrices are symmetric or skew –symmetric 

i)  



















032

301

210
 

ii) )  























365

624

541
 

3.Express the matrix as the sum of a symmetric and skew-symmetric matrix. 





















045

172

623
 

4.Find the ranks of the following matrices using elementary row transformation 

i)  



















 1348

13748

3124

5312

 



ii)





























126633

92761

34132

12341

 

5.For what value of k,the matrix A has ranks 























399

222

0111

1344

k

k

 

6.Find the ranks of the following matrices by reducing them to the normal form 

i) 



























6142

2231

6452

3221

 

ii) 



























1275

8514

3211

1121

 

7.Which of the following matrices are orthogonal?What is the value of the 

determinant if it is an orthogonal matrix? 





















122

212

021

 

8.Show that the following matrices are orthogonal 



















 3/23/23/1

3/13/23/2

3/23/13/2

 

9.Find the number of linearly independent vectors out of the following 

a)V1=(1,1,3,2) 

    V2=(2,3,4,5) 

    V3=(5,7,11,12) 

10.Find P and Q such that PAQ is in normal form Where A is given by 

















 

61152

5732

1430

4312

 

11.Find whether the following equations are consistent 

i)x+2y-z=3;3x-y+z=-1; 2x-2y+3z=2 

ii)x1+x2+x3+x4=0; x1+x2+x3+x4=4 

x1+x2+x3+x4=-4; x1+x2+x3+x4=2 

12.Find P,Q so that the following equations have i)no solution ii)unique 

solution infinite no.of solutions. 

2x+3y+5z=9,7x+3y+2z=8,2x+3y+pz=q 



13.Solve the system of homogeneous equations 

i)x+y+w=0,y+z=0,x+y+z+w=0, 

x+y+2z=0 

14.For what values of k the system of equations will have a non trival solution 

2x+3ky+(3k+4)Z=0 

x+(k+4)y+(4k+2)z=0 

x+2(k+1)y+(3k+4)z=0 

15.Determine the values of λ for which equations have non-trivial solutions and 

solve them in each case. 

i)x+2y+3z= λx; 

 3x+y+2z= λy 

2x+3y+z= λz 

 

 

 



 

ASSIGNMENT 2: 

1.Find the characteristic roots of the matrix A=

















221

131

122
 

2.Find the eigen values and the corresponding eigen vectors of the following 

matrices 

  i)























342

476

268

 

ii)

 





















720

262

025

 

iii) 























021

612

322

 

3.Prove that sum of eigen values of A is equal to trace of A and product of the 

eigen values equal to detA. 

4.Verify that the sum of the eigen values is equal to the trace of A for the  

Matrix A= 























311

151

113

 



5.Verify the Cayley-Hamilton Theorem and hence find A
-1

 in the following 

terms A= 























126

216

227

 

ii) 





















210

321

221

 

6Determine the eigen values and eigen vectors of B=2A
2
-1/2A+3T where A 

22

48 

 

 7.Let λ be an eigen value of a square matrix A and x be its corresponding eigen 

vector.Then verify the following properties of A. 

a.(1/λ) is an eigen value of A
-1

. 

b.The determinant of A is the product of all its eigen values. 

8.Diagnalize the following matrices i) A= 























6410

527

7411

and hence find A
5           





















011

121

221

 

























143

234

288

 

9.Show that the matrix A= 



















753

432

5103

 

10a)Prove that two eigen vectors of a real  symmetric matrix are orthogonal. 

b)Prove that the eigen values of a real symmetric matrix are real. 

c)Prove that the eigen values of a real skew symmetric matrix are either zero 

zero or purely imaginary. 

d)Prove that the two eigen vectors corresponding to the two different eigen 

values are linearly independent. 

e)Show that the eigen values of an unitary matrix are of unit modules. 

f)Prove that the inverse of a unitary matrix is unitary. 

11.By the use of an orthogonal transformation,reduce the quadratic forms into 

their canonical forms  and find their nature,index and signature. 

a)3x
2
-2y

2
-z

2
+12yz+8zx-4xy 

b)8x
2
+7y

2
+3z

2
-12xy-8yz+4zx 

c)X1
2
+2X2

2
+2X3

2
-2X1X2+2X2X3-2X1X3 

d)5x
2
+26y

2
+10z

2
+4yz+14zx=6xy 



e)2x
2
+2y

2
+2z

2
-2xy-2yz-2zx 


