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 Matrices 
Time : 1 Hour         Maximum Marks: 40 

Compulsory Questions 

Q1. If A and B be two non-singular matrices of the same order n, then   .111 
 ABAB  

Q2. If A is a non-singular matrix of order n, prove that: 

(i) 
1


n

AAadj  

(ii)   AAAadjadj
n 2

  

Q3. Let A and B be invertible matrices of same order n. Does (A + B)
–1

 exists? If not, show by an 

example. 

Q4. The diagonal elements of a Skew–Hermitian matrix are either purely imaginary or zero. 

Q5. Show that the value of the determinant of a skew-symmetric matrix of odd order is always zero. 

OR 

 Prove that every skew-symmetric matrix of odd order is a singular matrix 

Q6. If A = B + iC is Hermitian, show that A

A is real if and only if B and C anti-commute i.e.,  

BC = – CB. 

Q7. (i) If A is a non-singular symmetric matrices, prove that adj. A is also symmetric. 

(ii) If A is a skew-symmetric of order n, then show that adj. A is symmetric or skew-symmetric 

according as n is odd or even. 

 

Some Important Question 

Q1. If A and B are two matrices of same order n, then ).)(.()(. AadjBadjABadj   

Q2. The necessary and sufficient condition for a square matrix A to be invertible is that A is non-

singular (i.e., |A|  0) 

Q3. If A and B are symmetric matrices; prove that AB is symmetric if and only if AB = BA. 

Q4. Show that every square matrix can be expressed in one and only one way as the sum of a 

symmetric and skew-symmetric matrices. 

Q5. Every square matrix A can be expressed in one and only one way as P + iQ, where P and Q are 

Hermitian matrices. 

Q6. Prove that every Hermitian matrix A can be written as A = B + iC, where B is real and symmetric 

and C is real and skew-symmetric. 

Q7. Expressed the matrix 

























032

11

3212

ii

ii

ii

A  in the form P + iQ where P is real and symmetric 

and Q is real and skew-symmetric. 

Q8. Show that all positive odd integral powers of a skew-symmetric matrix are skew-symmetric while 

positive even integral powers are symmetric.      
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 Rank of a Matrix 
Time : 1 Hour         Maximum Marks: 40 

Compulsory Questions 

Q1. Find the value of x so that ,2)( A  where .

8333

3833

3383

























x

x

x

A  

Q2. Reduce the given matrix A to the row-echelon form and hence find the row rank of A.  
























141031

8543

2132

4321

A  

Q3. The rank of the product of two matrices cannot exceed the rank of either matrix i.e., 

  )()( AAB     

and )(( BAB    

Q4. Prove that the set of vectors u = (1, 3, 2), v = (1, –7, –8), w = (2, 1, –1) is linearly dependent. 

Q5. Prove that if two vectors are linearly dependent, then one of them is the scalar multiple of the 

other. 

Q6. Find a if the vectors 



















































1

0,

3

2

1

,

3

1

1 a

 are linearly dependent. 

Q7. Prove that the set of vectors (0, 2, –4) (1, –2, –1). (1, –4, 3) is linearly dependent. 

 

 

Some Important Question 

Q1. Find the condition under which the rank of the matrix 























3

2

2

0

0

1

2

0

0

0

0

1

pq

p
 will be less than 3. 

Also find that rank. 

Q2. Find the rank of the matrix cba

cba

cbaA ,,;

111

333 















  being all real. 

Q3. The rank of matrix remain unaltered by the application of elementary row and column operations. 
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Q4. Find the rank of the matrix 























2

7

3

121

442

121

A  by reducing it to normal form. 

Q5. Express 























121

252

121

A  as the product of elementary matrices. 

Q6. For the following matrices A, find non-singular matrices P and Q such that PAQ is in normal 

form and hence determine the rank of A. 



















113

111

111

A  

Q7. A square matrix A is singular if and only if its column (rows) are linearly dependent. 

Q8. Using elementary operations, find the inverse of the 

























112

211

121

A  
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 Characteristic Equation of a Matrix 
Time : 1 Hour         Maximum Marks: 40 

Compulsory Questions 

Q1. Find the characteristic roots of the matrix .

211

454

445























A  

Q2. Prove that 0 is latent root of a matrix if and only if A is singular. 

Q3. If ,
21

13










A  use Cayley-Hamilton theorem to express 4IA3A2A 245   as a linear 

polynomial in A. 

Q4. Prove that the matrix A and B
–1

 AB have the same latent roots (characteristic roots); B being an 

invertible matrix of the same order as A. 

Q5. If  is an eigen value of a non-singular matrix A, then prove that 


A
 is an eigen value of adj. A. 

Q6. Let A be a 3 × 3 upper triangular matrix with real entries. If ,3and2,1 332211  aaa determine 

 such that .21 IAAA  
 

Q7. Show that every identity matrix of order 2n  is derogatory. 

Some Important Questions 

Q1. Find the eigen vectors of the matrix 

























021

612

322

A  

Q2. Determine the value of a, b and c so that (1, 0, –1) and (0, 1, –1) are eigen vectors of the matrix 

















cb

a

3

23

112

 

Q3. Every square matrix satisfies its characteristic equation. 
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Q4. Find the characteristic equation of the matrix 





















312

625

311

A  and show that A satisfies this 

equations. 

Q5. Prove that the characteristic roots of the Hermitian matrix are all real. 

Q6. Prove that the characteristic roots of a Skew-Hermitian matrix are either zero or purely imaginary. 

Q7. Find the minimal polynomial of the matrix 

























463

241

665

A  and show that it is derogatory. 

Q8. Show that 



















100

120

432

 is non-derogatory and obtain its minimal equation. 
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Application of Matrices to a System of Linear Equations 
Time : 1 Hour         Maximum Marks: 40 

Some Important Questions 

Q1. Solve : 52  wzyx  

  2232  wzyx  

  7354  zyx  

Q2. For what value of , does the system 























































1

1

1

10

213

121

z

y

x



 has  

(i) no solution (ii) unique solution. 

Q3. For what value of , the equations 

 

.104

42

1

2









zyx

zyx

zyx

 

Q4. Find the values of a and b for which the following system of linear equations 

 

azyax

zyx

zbyx







3

775

32

 

Q5. For what values of  µ the system of equations: 

 

µzyx

zyx

zyx







2

1032

6

 

 Has (i) no solution,  (i) a unique solution, (iii) an infinite number of solutions. 

Q6. For what value of  will be equations: 

 

12

22

13







zyx

zyx

zyx





 

 Fail to have a unique solution? Will the equation have any solution for this value of ? 
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Q7. Solve: 

 

0275

0854

032

02









wzyx

wzyx

wzyx

wzyx

 

Q8. Find the value of such that the system of equations: 

 

022

034

03







zyx

kzyx

zkyx

 has a non trivial solution 

Q9. Find the value of k such that the following system of equations has a non-trivial solution: 

 

 
 

  08333

03833

03383







zxyx

zyxx

zyxx

 

Q10. Show that the only real value of  for which the equations 

 

zzyx

yzyx

xzyx













32

23

32

 

 Have a non-zero solution is 6. 
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Orthogonal and Unitary Matrices 
Time : 1 Hour         Maximum Marks: 40 

Compulsory Questions 

Q1. The determinant of an orthogonal matrix is  1. 

OR 

 Every orthogonal matrix is non-singular. 

Q2. The transpose of a unitary matrix is unitary. 

Q3. The determinant of a unitary matrix has absolute value 1. 

Q4. Show that the matrix 









dc

ba
A is orthogonal if and only if ,






















ab

ba
or

ab

ba
A  where 

.122 ba  

Q5. Show that if A is Hermitian and P is unitary, then P
–1

 AP is Hermitian. 

Q6. If A is unitary and Hermitian matrix, then show that A is involutory (i.e., A
2
 = 1) 

Q7. If A is unitary matrix of order n, then show that it is non-singular and | A | =  1. 

 

Some Important Question 

Q1. The inverse and transpose of an orthogonal matrix are orthogonal. 

Q2. Product of two unitary matrices is unitary. 

Q3. Prove that the characteristic roots of a unitary matrix are of unit modulus. 

OR 

 Prove that the absolute value of each characteristic root of unitary matrix is unity. 

Q4. If A is a real skew-symmetric matrix such that A
2
 + I = O, show that A is orthogonal and is of 

even order. 

Q5. If A is Skew-Hermitian and (A – I) is non-singular, show that P = (A + I) (A – I)
–1

 is unitary. 

Q6. If   3,2,1,;, rnml rrr  be the direction cosines of three mutually perpendicular lines referred to an 

orthogonal Cartesian co-ordinate system, then prove that 

















333

222

111

nml

nml

nml

is an orthogonal matrix. 

Q7. Prove that if AB = BA and C is an orthogonal matrix, then the multiplication of CAC and CBC 

is commutative. 

Q8. If A is unitary and B = AP, where P is non-singular, then show that PB
–1

 is unitary. 
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Relation Between the Root and Coefficients of an Equation 
Time : 1 Hour         Maximum Marks: 40 

Compulsory Questions 

Q1. Given that –4 is a root of the equation 060762 23  xxx . Find the other roots. 

Q2. If cbxax 3  has a factor of the form ,12  x  show that .22 abca   

Q3. Form an equations with rational co-efficient two of whose roots are 1 + 5i and 5 – i. 

Q4. If b and c are real and 32   is a root of the equation ,023  cbxxx  what are the other 

roots and what is the value of c? 

Q5. If the roots of the equation 01nx  be 1, ,.......,,,   show that     .....111 n   

Q6. Solve the equation ,0158148 234  xxxx  roots being in A.P. 

Q7. Find the condition that the roots of the equation 033 23  rqxpxx  are in (i) A.P. (ii) G.P. 

Q8. Find the condition that two roots of the equation 023  dcxbxx  be equal. 

 

Some Important Question 

Q1. Find the remainder in the division of qpxx 33  by  2ax   and deduce that 033  qpxx  

has two equal roots if .04 32  pq  

Q2. Use the method of synthetic division to express 135)( 234  xxxxxf  as a polynomial in 

powers of (x –1). 

Q3. Find the values of a and b so that (x –3) may exactly divide the expression .72 34 baxxx   

Q4. Every equation 0)( xf  of the nth degree has n roots, and no more. 

Q5. In an equation with real co-efficient, imaginary roots occur in conjugate pairs. 

Q6. Solve the equation ,0641207015 234  xxxx  whose roots are given to be in G.P. 

Q7. Find the condition that sum of two roots of the equation 0234  srxqxpxx  may be equal 

to the sum of the other two. 

Q8. Solve the equation ,01249 24  xxx  given that it has a multiple root. 
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Transformation of Equations 
Time : 1 Hour         Maximum Marks: 40 

Compulsory Questions 

Q1. Remove the fractional co-efficients from the equation .01
3

2

3

5

2

1 234  xxxx  

Q2. If the roots of the equation 023  cbxaxx  are in harmonic progression, show that the mean 

root is 3c/b. 

Q3. Find the equation whose roots exceed by 2 the roots of the equation 

.0217683324 234  xxxx  Hence solve the equation. 

Q4. If  ,,  are the roots of the equation ;023  rqxpxx  form an equation whose roots are 

.
1

,
1

,
1








   

Q5. If  ,,  are the roots of ,13  xx  show by transforming technique that 

7
1

1

1

1

1

1



























 

Q6. If  ,, are the roots of the equation ,023  cbxaxx  form an equation whose roots are 











 
,, . 

Q7. Find the equation whose roots are the squares of the roots of .03  rqxx  

Some Important Question 

Q1. Solve the equation ,01814815 234  xxxx  given that the roots are in H.P. 

Q2. Show that the same transformation can remove both second and fourth terms of the equation 

0841528316 234  xxxx  and hence solve it. 

Q3. The difference between two roots of the equation 0672 23  xxx  is 3. Solve it by 

diminishing the roots by 3. 

Q4. Transform the equation 023184 234  xxxx  into one which is wanting in the third term. 

Q5. If  ,,  are the roots of the cubic ,0233  xx  find the equation whose roots are 

        .,,    Hence show that the given cubic has two imaginary 

roots. 

Q6. If the roots of the equation 06116 23  xxx  be : find the equation whose roots are 

.,, 222222    

Q7. Find the equation of squared differences of the cubic 026 23  xx . 

Q8. Find the equation of squared differences of the roots of the equation 0233  xx  and show that 

the given equation has a pair of imaginary roots. 
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Solution of Cubic and Biquadratic Equations, Descarte's Rule of Signs 

Time : 1 Hour         Maximum Marks: 40 

Compulsory Questions 

Q1. Show that the equation 0325 38  xxx  has atleast six imaginary roots. 

Q2. Show that for all values of c, the equation 035 25  cxxx  has atleast two imaginary roots. 

Q3. Show that the equation 012 nx  has only two real roots. 

Q4. Show that the equation 123 347  xxx  has atleast four complex roots. 

Q5. Show that the equation 01232 33412  xxxx  must have atleast six imaginary roots. 

Q6. Show that the equation 0847  kxxx  has atleast four imaginary roots for all values of k. 

Q7. Show that the equation 0332 47  kxxx  has atleast 4 imaginary roots for al values of k 

(constant). 

 

Some Important Question 

Q1. To discuss the nature of the roots of the cubic Z
3
 + 3HZ + G =0. 

Q2. Solve the equation 01928 23  xx  by Cardan’s method. 

Q3. Show that the roots of equation 0133  xx  are .
9

14
cos2,

9

8
cos2,

9

2
cos2


 

Q4. Solve the equation 01433  xx  by Cardan’s method. 

Q5. Solve by the method of resolution into quadratic factors 031052 234  xxxx  

Q6. Solve the equation 01286 234  xxxx  by Descarte’s method. 

Q7. Solve 012872 234  xxxx by Ferrari’s method. 

Q8. Solve the equation 02362 234  xxx  by Ferrari’s method. 


