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The theory of determinants may be said to have 

begun with G.W. Leibnitz (1646-1716) who gave a 

rule for the solution of simultaneous linear equations 
equivalent to that of the Chinese. This rule was 

simplified by G. Cramer (1704-1752), a Swiss 

mathematician, in 1750. E. Bezout (1730-1783), a 

French mathematician simplified it further in 1764. 

However, A.T. Vandermonde (1735-1796) gave the 

first systematic account of determinants in 1771. P.S. 

Laplace (1749-1827), in 1772, gave the general 
method of expanding a determinant in terms of 

minors. In 1773, J.L,. Lagrange (1736-1813)  treated 

determinants fo order 2 and 3 and used them for 

purposes other than the solution of equations. Carl F. 
Gauss (1777-1855) used determinants in the theory of 

numbers. 

J.J. Sylvester, who was very fond of assigning 

imaginative names to his creations and 

inventions, wrote down in 1850, certain terms and 

expressions in the form of a rectangular 

arrangement, Sylvester gave this rectangular 

arrangement the name ‘matrix’. In particular, the 

names of Sir William Rowan Hamilton, (1805-

1865) and Arthur Cayley deserve special mention. 

Sir Hamilton, in 1853, and Arthur Cayley, in 

1858, made significant contributions to the theory 

of matrices. 

G. Cramer 
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 8.1.1 Definition . 

 (1) Consider two equations, 011  ybxa   .....(i)   and   022  ybxa       .....(ii) 

 Multiplying (i) by 2b  and (ii) by 1b  and subtracting, dividing by x, we get, 01221  baba  

 The result 1221 baba   is represented by 
22

11

ba

ba
 

 Which is known as determinant of order two and 1221 baba   is the expansion of this 

determinant. The horizontal lines are called rows and vertical lines are called columns. 

 Now let us consider three homogeneous linear equations  

   0111  zcybxa , 0222  zcybxa  and  0333  zcybxa  

 Eliminated x, y, z from above three equations we obtain  

  0)()()( 233212332123321  babaccacabcbcba  .....(iii) 

 The L.H.S. of (iii) is represented by 

333

222

111

cba

cba

cba

 

 Its contains three rows and three columns, it is called a determinant of third order. 

 Note :   The number of elements in a second order is 42 2   and the number of elements 

in a third order determinant is 93 2  . 

 (2) Rows and columns of a determinant : In a determinant horizontal lines counting from top 

1st, 2nd, 3rd,….. respectively known as rows and denoted by ......,,, 321 RRR and vertical lines 

counting left to right, 1st, 2nd, 3rd,….. respectively known as columns and denoted by 

,.....,, 321 CCC  

 (3) Shape and constituents of a determinant : Shape of every determinant is square. If a 

determinant of n order then it contains n rows and n columns. 

i.e., Number of constituents in determinants = n2      

 (4) Sign system for expansion of determinant : Sign system for order 2, order 3, order 4,….. 

are given by ,



  







,  .....,









 

 8.1.2 Expansion of Determinants . 

30
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 Unlike a matrix, determinant is not just a table of numerical data but (quite differently) a 

short hand way of writing algebraic expression, whose value can be computed when the values 

of terms or elements are known. 

 (1) The 4 numbers 2211 ,,, baba  arranged as 
22

11

ba

ba
 is a determinant of second order. These 

numbers are called elements of the determinant. The value of the determinant is defined as  

22

11

ba

ba
 1221 baba  . 

 The expanded form of determinant has 2! terms. 

 (2) The 9 numbers )3,2,1(,, rcba rrr arranged as 

333

222

111

cba

cba

cba

 is a determinant of third 

order. Take any row (or column); the value of the determinant is the sum of products of the 

elements of the row (or column) and the corresponding determinant obtained by omitting the 

row and the column of the element with a proper sign, given by the rule ji )1( , where i and j are 

the number of rows and the number of columns respectively of the element of the row (or the 

column) chosen. Thus  

333

222

111

cba

cba

cba

= 
33

22

1

33

22

1

33

22

1
ba

ba
c

ca

ca
b

cb

cb
a   

 The diagonal through the left-hand top corner which contains the element 321 ,, cba  is called 

the leading diagonal or principal diagonal and the terms are called the leading terms. The expanded 

form of determinant has 3! terms. 

 Short cut method or Sarrus diagram method : To find the value of third order 

determinant, following method is also useful   

 

 

 

 

 

 

 

 

 

 Taking product of R.H.S. diagonal elements positive and L.H.S. diagonal elements negative 

and adding them. We get the value of determinant as 

321321321321321321 cabbcaabcbacacbcba   

  Note :  This method does not work for determinants of order greater than three. 

 8.1.3 Evaluation of Determinants . 

a1 

b2 

b1 

c2 

c3 
b3 a3 

a2 

c1 

a2

= 

b3 
a3 

a1 a1 
b1 

b2 



 

 

 

 
302 Determinants  

 If A is a square matrix of order 2, then its determinant can be easily found. But to evaluate 

determinants of square matrices of higher orders, we should always try to introduce zeros at 

maximum number of places in a particular row (column) by using the properties and then we 

should expand the determinant along that row (column). 

 We shall be using the following notations to evaluate a determinant : 

 (1) iR  to denote thi  row. 

 (2) ji RR   to denote the interchange of thi  and thj  rows. 

 (3) jii RRR   to denote the addition of   times the elements of thj  row to the 

corresponding elements of thi  row. 

 (4) )(iR  to denote the multiplication  of all element of thi  row by  . 

        Similar notations are used to denote column operations if R is replaced by C. 

 8.1.4 Properties of Determinants . 

 P-1 : The value of determinant remains unchanged, if the rows and the columns are 

interchanged.  

 If 

333

222

111

cba

cba

cba

D  and 

321

321

321

'

ccc

bbb

aaa

D  .  Then ,' DD   D and 'D  are transpose of each other. 

Note :  Since the determinant remains unchanged when rows and columns are 

interchanged, it is obvious that any theorem which is true for ‘rows’ must also be 

true for ‘columns’. 

 P-2 : If any two rows (or columns) of a determinant be interchanged, the determinant is 

unaltered in numerical value but is changed in sign only. 

 Let 

333

222

111

cba

cba

cba

D   and 

333

111

222

'

cba

cba

cba

D  . Then DD '  

 P-3 : If a determinant has two rows (or columns) identical, then its value is zero. 

 Let    

222

111

111

cba

cba

cba

D  . Then, D = 0  

 P-4 : If all the elements of any row (or column) be multiplied by the same number, then 

the value of determinant is multiplied by that number. 

 Let  

333

222

111

cba

cba

cba

D   and  

333

222

111

cba

cba

kckbka

D  . Then kDD '  

 P-5 : If each element of any row (or column) can be expressed as a sum of two terms, 

then the determinant can be expressed as the sum of the determinants. 
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 e.g.,  

333

222

111

cba

cba

zcybxa 

 = 

333

222

111

cba

cba

cba

 + 

333

222

cba

cba

zyx

      

 P-6 : The value of a determinant is not altered by adding to the elements of any row (or 

column) the same multiples of the corresponding elements of any other row (or column) 

 e.g., 

333

222

111

cba

cba

cba

D   and  

131313

222

212121

'

nccnbbnaa

cba

mccmbbmaa

D





 . Then DD '  

 Note :   It should be noted that while applying P-6 at least one row (or column) must 

remain unchanged. 

 P-7 : If all elements below leading diagonal or above leading diagonal or except leading 
diagonal elements are zero then the value of the determinant equal to multiplied of all leading 
diagonal elements. 

 e.g.,   

3

22

111

00

0

c

cb

cba



333

22

1

0

00

cba

ba

a



3

2

1

00

00

00

c

b

a

321 cba  

 P-8 : If a determinant D becomes zero on putting x , then we say that )( x  is factor 

of determinant. 

e.g.,  if    

816

49

25

3

2

x

x

x

D   . At 0,2  Dx  (because 1C  and 2C  are identical at 2x ) 

 Hence )2( x  is a factor of D. 

 Note :  It should be noted that while applying operations on determinants then at least 

one row (or column) must remain unchanged.or,  Maximum number of 
operations = order or determinant –1 

 It should be noted  that if the row (or column) which is changed by multiplied a 
non zero number, then the determinant will be divided by that number.  

 

Example: 1  If kn 3  and 1,  , 2  are the cube roots of unity, then 

1

1

1

2

2

2

nn

nn

nn







  has the value 

  [Pb. CET 1991; Rajasthan PET 2001; AIEEE 2003]   

 (a) 0 (b)   (c) 2  (d) 1 

Solution: (a)  Applying 3211 CCCC  , we get  

 

11

11

1

22

2

22

nnn

nnn

nnnn













  0

10

10

0

2

2


n

n

nn







              )3ofmultiplenotsif01( 2 innn     

Example: 2 







z

y

x

111

111

111

  [Rajasthan PET 1992; Kerala (Engg.) 2002]  

 (a) 









zyx
xyz

111
1  (b) xyz  (c) 

zyx

111
1   (d) 

zyx

111
  
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Solution: (a) 

zzz

yyy

xxx

xyz

1
1

11

11
1

1

111
1







 









zyx
xyz

111
1

zzz

yyy
1

1
11

11
1

1
111



  )( 3211 RRRRby   

 









zyx
xyz

111
1

10
1

01
1

001

z

y
       )and( 133122 CCCCCCby   

 









zyx
xyz

111
1

10

01
 










zyx
xyz

111
1  

  Trick : Put 2,1  yx  and 3z , then 17)31(1)3(1)11(2

411

131

112

 .  

  option (a) gives 17
3

1

2

1

1

1
1321 








  

Example: 3  The value of  

4
13

9
12

8
12

2
12

7
11

6
11

11
5

10
4

10





m

m

m

CCC

CCC

CCC

 is equal to zero, where m is        []0 

 (a) 6 (b) 4 (c) 5 (d) None of these 

Solution: (c) 

4
13

9
12

8
12

2
12

7
11

6
11

11
5

10
4

10





m

m

m

CCC

CCC

CCC

 = 0 

 Applying 212 CCC   

 0

4
13

9
12

8
12

8
12

2
12

7
11

6
11

6
11

11
5

10
4

10
4

10















m

m

m

CCCC

CCCC

CCCC

 

4
13

9
13

8
12

2
12

7
12

6
11

11
5

11
4

10





m

m

m

CCC

CCC

CCC

= 0 

 Clearly 5m  satisfies the above result               ]identicalbewill,[ 32 CC  

Example: 4  If  ......,.......,,,, 321 naaaa  are in G.P. then the value of the determinant  

876

543

21

logloglog

logloglog

logloglog







nnn

nnn

nnn

aaa

aaa

aaa

 is 

  [AIEEE 2004; IIT 1993]  

 (a) –2 (b) 1 (c) 2 (d) 0 

Solution: (d)  ......,.......,,,, 321 naaaa  are in G.P. 

 2
2

1 .   nnn aaa  21 logloglog2   nnn aaa  

     53
2

4 .   nnn aaa 534 logloglog2   nnn aaa  

     86
2

7 .   nnn aaa 867 logloglog2   nnn aaa  

 Putting these values in the second column of the given determinant, we get 

  

8866

5533

22

loglogloglog

loglogloglog

loglogloglog

2

1















nnnn

nnnn

nnnn

aaaa

aaaa

aaaa
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      0)0(
2

1
  ] C  withsecond and C withidentical  first elements, of two sum  theis[ 312C  

Example: 5 The value of 
222

222

)55()33()22(

)55()33()22(

111

xxxxxx

xxxxxx







  

 (a) 0 (b) x30  (c) x30  (d) None of these 

Solution: (a) Applying  322 RRR   

 
222 )55()33()22(

5.2.5.23.2.3.22.2.2.2

111

xxxxxx

xxxxxx







  0

)55()33()22(

111

111

4
222






 xxxxxx

]identical areand [ 21 RR  

  Trick : Putting 0x , we get option (a) is correct 

Example: 6 If x, y, z are integers in A.P. lying between 1 and 9 and x51, y41 and z31 are three digit numbers then 

the value of 

zyx

zyx 314151

345

 is     

 (a) zyx   (b) zyx   (c) 0 (d) None of these 

Solution: (c) 15010051  xx , 

      14010041  yy  

     13010031  zz  

 

zyx

zyx 130100140100150100

345

  

 Applying 1322 10100 RRRR   

 zyx

zyx

 2111

345

 

  x, y, z  are in  A.P. ,  02  zyx ,   0  

Example: 7  If cba  , the value of x which satisfies the equation 0

0

0

0









cxbx

cxax

bxax

 is    

         [EAMCET 1988; Karnataka CET 1991; MNR 1980; MP PET 1988, 99, 2001; DCE 2001] 

 (a) 0x  (b) ax   (c) bx   (d) cx   

Solution: (a) Expanding determinant, we get, 0)])()[(()])(()[(  cxaxbxcxbxax    0)2(2 3  xabx  

    Either 0x  or abx 2 . Since  0x   satisfies the given equation.   

  Trick : On putting 0x , we observe that the determinant becomes 0

0

0

0

0 



 

cb

ca

ba

x  

  0 x  is a root of the given equation. 

Example: 8 The number of distinct real roots of 0

sincoscos

cossincos

coscossin



xxx

xxx

xxx

 in the interval 
44


 x  is  [IIT Screening 2001] 

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

sincos1

cossin1

coscos1

)sincos2( 

xx

xx

xx

xx  

 Applying, 122 RRR   and 133 RRR   

 0

cossin00

0cossin0

coscos1

)sincos2( 





xx

xx

xx

xx   0)cos)(sinsincos2( 2  xxxx  

 1,2tan  x  But 2tan x  in 









4
,

4


.  Hence 

4
1tan


 xx    

Example: 9  If 









343

421

3132

234







 tsrqp , then value of t is    [IIT 1981] 

 (a) 16 (b) 18 (c) 17 (d) 19 

Solution: (b) Since it is an identity in   so satisfied by every value of  . Now put 0  in the given equation, we 

have   

 183012

043

421

310









t  

Example: 10  If 

)1()1()2)(1()1(3

)1()1(2

)1(1

)(









xxxxxxxx

xxxxx

xx

xf , then )100(f  is equal to     [IIT 1999, MP PET 2000] 

 (a) 0 (b) 1 (c) 100 (d) –100 

Solution: (a) 

)1()1()2)(1()1(3

)1()1(2

)1(1

)(









xxxxxxxx

xxxxx

xx

xf  

 Applying 233 CCC  , we get 

 0

)1(3)2)(1()1(3

2)1(2

11

)( 





xxxxxxx

xxxx

x

xf  .  Hence 0)100( f  

Example: 11  The value of 

56666

0

0

0

0

4555

0344

0022

0001

 is     

 (a) 6! (b) 5! (c) 4432 6.5.4.3.2.1  (d) None of these 

Solution: (b) The elements in the leading diagonal are 1, 2, 3, 4, 5. On one side of the leading diagonal all the 

elements are zero. 

  The value of the determinant  

  = The product of the elements in the leading diagonal = 1.2.3.4.5 = 5!  

Example: 12  The determinant  0

0









cbba

cbcb

baba







 if      [DCE 2000, 2001]  

 (a) a, b, c are in A.P.   

 (b) a, b, c are in G.P. or )( x  is a factor of 022  cbxax   

 (c) a, b, c are in H.P.  
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 (d)   is a root of the equation 

Solution: (b) Applying 2133 RRRR   , we get  0

00 2









cbba

cbcb

baba







 

 0))(2( 22  baccba   022  cba   or acb 2  

   x  is a root of 022  cbxax  or a, b, c are in G.P. 

   )( x  is a factor of 022  cbxax  or a, b, c are in G.P. 
 

 8.1.5 Minors and Cofactors . 

 (1) Minor of an element : If we take the element of the determinant and delete (remove) the 

row and column containing that element, the determinant left is called the minor of that 

element. It is denoted by ijM  

 Consider the determinant  

333231

232221

131211

aaa

aaa

aaa

 , then determinant of minors 

M

333231

232221

131211

MMM

MMM

MMM

,  

 where 11M  minor of 
3332

2322

11
aa

aa
a  , 12M minor of  

3331

2321

12
aa

aa
a   

   13M  minor of 
3231

2221

13
aa

aa
a    

 Similarly, we can find the minors of other elements . Using this concept the value of 

determinant can be  

   131312121111 MaMaMa   

      or, 232322222121 MaMaMa    or, 333332323131 MaMaMa  . 

 (2) Cofactor of an element : The cofactor of an element ija  (i.e. the element in the thi  row and 

thj  column) is defined as ji )1(  times the minor of that element. It is denoted by ijC  or ijA  or ijF . 

ij
ji

ij MC  )1(  

 If 

333231

232221

131211

aaa

aaa

aaa

 , then determinant of cofactors is 

333231

232221

131211

CCC

CCC

CCC

C  , where 

  1111
11

11 )1( MMC    , 1212
21

12 )1( MMC    and  1313
31

13 )1( MMC    

 Similarly, we can find the cofactors of other elements.  

 Note :   The sum of products of the element of any row with their corresponding 

cofactor is equal to the value of determinant i.e.  131312121111 CaCaCa   

313121211111 CaCaCa       
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  where the capital letters 131211 ,, CCC  etc. denote the cofactors of 131211 ,, aaa  etc. 

             In general, it should be noted  

            jiCaCaCa jijiji  if,0332211  or   jiCaCaCa jijiji  if,0332211  

             If '  is the determinant formed by replacing the elements of a determinant 

  by their corresponding cofactors, then  if 0 , then 0C   , 1'  n , where n 

is the order of the determinant.   
 

Example: 13  The cofactor of the element 4 in the determinant 

1120

1108

2432

1531

 is    [MP PET 1987] 

 (a) 4 (b) 10 (c) –10 (d) –4 

Solution: (b) The cofactor of element 4, in the 2nd row and 3rd column is  

120

108

131

)1( 32  = 

10}16.1)08(3)2(1{   

Example: 14  If 

333

222

111

cba

cba

cba

  and 111 ,, CBA  denote the cofactors of 111 ,, cba  respectively, then the value of the 

determinant  

333

222

111

CBA

CBA

CBA

 is        [MP PET 1989] 

 (a)   (b) 2  (c) 3  (d) 0  

Solution: (b)  We know that 

333

222

111

'.

cba

cba

cba

 .

333

222

111

CBA

CBA

CBA
3

33

22

11

00

00

00

00

00

00



















Aa

Aa

Aa

 

 2'   

  Trick : According to property of cofactors 21'  n      )3Hence( n  

Example: 15 If the value of a third order determinant is 11, then the value of the square of the determinant formed 

by the cofactors will be         [Roorkee 1990; DCE 2000]  

 (a) 11 (b) 121 (c) 1331 (d) 14641 

Solution: (d) 121)11(' 22131  n . But we have to find the value of the square of the determinant, so 

required value is 14641)121( 2  . 
 

 8.1.6 Product of two Determinants . 

 Let the two determinants of third order be, 

   

333

222

111

1

cba

cba

cba

D   and 

333

222

111

2







D . Let D be their product. 
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 (1) Method of multiplying (Row by row) : Take the first row of 1D  and the first row of 2D  i.e. 

111 ,, cba  and 111 ,,   multiplying the corresponding elements and add. The result is 

111111  cba  is the first element of first row of D.  

 Now similar product first row of 1D  and second row of 2D  gives  212121  cba   is the 

second element of first row of D, and the product of first row 1D  and third row of 2D  gives 

313131  cba   is the third element of first row of D. The second row and third row of D is 

obtained by multiplying second row and third row of 1D  with 1st , 2nd ,  3rd  row of 2D , in the 

above manner.  

 Hence, 



333

222

111

cba

cba

cba

D

333

222

111







333333232323131313

323232222222121212

313131212121111111







cbacbacba

cbacbacba

cbacbacba







  

 Note :    We can also multiply rows by columns or columns by rows or columns by 

columns.  
 

 

 Example: 16  For all values of A, B, C and P, Q, R the value of  

)cos()cos()cos(

)cos()cos()cos(

)cos()cos()cos(

RCQCPC

RBQBPB

RAQAPA







 is   [IIT 1994] 

 (a) 0 (b) CBA coscoscos  (c) CBA sinsinsin  (d) RQP coscoscos  

Solution: (a) The determinant can be expanded as 

 

RCRCQCQCPCPC

RBRBQBQBPBPB

RARAQAQAPAPA

sinsincoscossinsincoscossinsincoscos

sinsincoscossinsincoscossinsincoscos

sinsincoscossinsincoscossinsincoscos







0

0sincos

0sincos

0sincos

0sincos

0sincos

0sincos



RR

QQ

PP

CC

BB

AA

 

Example: 17  
4log4log

3log3log

9log8log

3log512log

33

82

43

43     [Tamilnadu (Engg.) 2002]  

 (a) 7 (b) 10 (c) 13 (d) 17 

Solution: (b) 
4log4log

3log3log

9log8log

3log512log

33

82

43

43
 



















3log

4log

8log

3log

3log

4log

2log

3log

3log

8log

4log

3log

4log

9log

3log

512log
 

 






























3

22

2

3

2

29

2log

2log

2log

2log

2log

2log

2log

3log

3log

2log
10

3

2
2

2

3

2

29





















  

 8.1.7 Summation of Determinants . 

 Let 

ncrh

mbrg

larf

r

)(

)(

)(

 , where a, b, c, l, m and n are constants, independent of r. 
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 Then, 
















n

r
n

r

n

r

n

r

r

ncrh

mbrg

larf

1

1

1

1

)(

)(

)(

.  Here function of r can be the elements of only one row or 

one column. 
 

Example: 18  If 

1025

935

815

3

2

p

p

p

Dp  , then  54321 DDDDD      [Kurukshetra CEE 1998]  

 (a) 0 (b) 25 (c) 625 (d) None of these 

Solution: (d)  

10251

9351

8151

1 D , 

10258

9354

8152

2 D , 

102527

9359

8153

3 D , 

102564

93516

8154

4 D , 

1025125

93525

8155

5 D  

    54321 DDDDD

50125225

4517555

407515

 

 )32500(40)7375(75)3125(15  700000130000055312546875   

Example: 19  The value of 


N

n

nU

1

, if 

NNn

NNn

n

Un

33

1212

51

23

2   is      [MNR 1994] 

 (a) 0 (b) 1 (c) –1 (d) None of these 

Solution: (a) 








 








N

n

n

NN
NN

NN
NNN

NN

U

1

2

2

33
2

)1(

1212
6

)12)(1(

51
2

)1(

NNNN

NNN
NN

33)1(3

121224

516

12

)1(

2




  

 Applying 233 CCC   

)1(33)1(3

241224

616

12

)1(

2 






NNNNN

NNN
NN

 = 0 [ 1C  and 3C  are 

identical] 

 8.1.8 Differentiation and Integration of Determinants. 

 (1) Differentiation of a determinant : (i) Let )(x  be a determinant of order two. If we write 

||)( 21 CCx  , where 1C  and 2C  denote the 1st and 2nd columns, then 

      2121')(' CCCCx   

 where iC '  denotes the column which contains the derivative of all the functions in the 
thi column iC . 

 In a similar fashion, if we write 
2

1
)(

R

R
x  , then 

2

1

2

1'
)(

R

R

R

R
x


  

 (ii) Let )(x  be a determinant of order three. If we write 321)( CCCx  , then  
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 321321321 ''')(' CCCCCCCCCx   

 and similarly if we consider 

3

2

1

)(

R

R

R

x  , then  

3

2

1

3

2

1

3

2

1

'

'

'

)('

R

R

R

R

R

R

R

R

R

x   

 (iii) If only one row (or column) consists functions of x and other rows (or columns) are 

constant, viz. 

 Let 

321

321

321 )()()(

)(

ccc

bbb

xfxfxf

x  ,  

 then  

321

321

321 )(')(')('

)('

ccc

bbb

xfxfxf

x   and in general 

321

321

321 )()()(

)(

ccc

bbb

xfxfxf

x

nnn

n   

 where n is any positive integer and )(xf n  denotes the thn  derivative of )(xf .  
 

Example: 20  If 

xaa

bxa

bbx

1  and 
xa

bx
 2 are the given determinants, then  

  [MNR 1986; Kurukshetra CEE 1998; UPSEAT 2000]  

 (a) 2
21 )(3   (b) 21 3)( 

dx

d
 (c) 2

21 )(2)( 
dx

d
 (d) 2/3

21 3  

Solution: (b) abxx

xaa

bxa

bbx

33
1  )(3)( 2

1 abx
dx

d
   and abx

xa

bx
 2

2  

 2
2

1 3)(3)(  abx
dx

d
 

Example: 21  If mxy sin , then the value of the determinant 

876

543

21

yyy

yyy

yyy

, where 
n

n

n
dx

yd
y   is  

 (a) 9m  (b) 2m  (c) 3m  (d) None of these 

Solution: (d) 

876

543

21

yyy

yyy

yyy

mxmmxmmxm

mxmmxmmxm

mxmmxmmx

sincossin

cossincos

sincossin

876

543

2







  

 Taking 6m  common from 13 , RR  and 3R  becomes identical.  Hence the value of determinant is zero.  

 (2) Integration of a determinant : Let 

nml

cba

xhxgxf

x

)()()(

)(  , where a, b, c, l, m and n are 

constants. 

  



b

a

b

a

b

a

b

a

nml

cba

dxxhdxxgdxxf

dxx

)()()(

)(     
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 Note :  If the elements of more than one column or rows are functions of x then the 

integration can be      done only after evaluation/expansion of the determinant.    

Example: 22  If 

1sinsin

cossin1cossin1

cos1cos1

)(

xx

xxxx

xx

x 



 , then  dxx 
2/

0

)(


 is equal to   

 (a) 1/4 (b) 1/2 (c) 0 (d) –1/2 

Solution: (d) Applying 1233 CCCC   

 

1sinsin

0cossin1

0cos1

)(

xx

xx

x

x  xxxxx cossin)sin1(coscos   

  
2/

0

2/

0

2sin
2

1
)(



xdxdxx

2/

02

2cos

2

1












x

2

1
)0cos(cos

4

1
   

 

 8.1.9 Application of Determinants in solving a system of Linear Equations. 

 Consider a system of simultaneous linear equations is given by  














3333

2222

1111

dzcybxa

dzcybxa

dzcybxa

     

.....(i) 
 A set of values of the variables x, y, z  which simultaneously satisfy these three equations 

is called a solution. A system of linear equations may have a unique solution or many solutions, 

or no solution at all, if it has a solution (whether unique or not) the system is said to be 

consistent. If it has no solution, it is called an inconsistent system. 

 If 0321  ddd  in (i) then the system of equations is said to be a homogeneous system. 

Otherwise it is called a non-homogeneous system of equations. 

 Theorem 1 : (Cramer’s rule) The solution of the system of simultaneous linear equations 

    111 cybxa    .....(i)       and     222 cybxa      .....(ii) 

 is given by 
D

D
y

D

D
x 21 ,  , where 

22

11

ba

ba
D  , 

22

11

1
bc

bc
D   and 

22

11

2
ca

ca
D  ,  provided 

that 0D   

 Note :   Here 
22

11

ba

ba
D   is the determinant of the coefficient matrix 









22

11

ba

ba
. 

    The determinant 1D  is obtained by replacing first column in D by the column of the 

right hand side    

                of the given equations. The determinant 2D  is obtained by replacing the second 

column in D by the right most column in the given system of equations.   

 (1) Solution of system of linear equations in three variables by Cramer’s rule : 

 Theorem 2 : (Cramer’s Rule) The solution of the system of linear equations 

   1111 dzcybxa     .....(i) 

   2222 dzcybxa     .....(ii) 

   3333 dzcybxa     .....(iii)  
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 is given by 
D

D
y

D

D
x 21 ,   and 

D

D
z 3 , where ,

333

222

111

cba

cba

cba

D    

 ,

333

222

111

1

cbd

cbd

cbd

D  ,

333

222

111

2

cda

cda

cda

D   and ,

333

222

111

3

dba

dba

dba

D   Provided that 0D  

 Note :  Here D  is the determinant of the coefficient matrix. The determinant 1D  is 

obtained  by replacing  the elements in first column of D by .,, 321 ddd  2D  is 

obtained by replacing the element in the second column of D by 321 ,, ddd  and to 

obtain 3D , replace elements in the third column of D             by 321 ,, ddd . 

 Theorem 3 : (Cramer’s Rule) Let there be a system of n simultaneous linear equation n 

unknown given by  

   

nnnnnn

nn

nn

bxaxaxa

bxaxaxa

bxaxaxa







....

....

....

2211

22222121

11212111


  

 Let 

nmnn

n

n

aaa

aaa

aaa

D









21

22221

11211

  and let jD , be the determinant obtained from D after replacing 

the thj  column by 

nb

b

b


2

1

. Then, 
D

D
x

D

D
x

D

D
x n

n  .....,,, 2
2

1
1 , Provided that 0D  

 (2) Conditions for consistency  

 Case 1 : For a system of 2 simultaneous linear equations with 2 unknowns 

 (i) If 0D , then the given system of equations is consistent and has a unique solution 

given by 
D

D
y

D

D
x 21 ,  . 

 (ii) If 0D  and 021  DD , then the system is consistent and has infinitely many 

solutions. 

 (iii) If 0D  and one of 1D  and 2D  is non-zero, then the system is inconsistent. 

 Case 2 : For a system of 3 simultaneous linear equations in three unknowns  

 (i) If 0D , then the given system of equations is consistent and has a unique solution 

given by 
D

D
y

D

D
x 21 ,   and 

D

D
z 3  

 (ii) If 0D  and 0321  DDD , then the given system of equations is consistent with 

infinitely many solutions. 
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 (iii) If 0D  and at least one of the determinants 321 ,, DDD  is non-zero, then given of 

equations is inconsistent. 

 (3) Algorithm for solving a system of simultaneous linear equations by Cramer’s rule 

(Determinant method)    

 Step 1 : Obtain 21 ,, DDD  and 3D  

 Step 2 : Find the value of D. If 0D , then the system of the equations is consistent has a 

unique solution. To find the solution, obtain the values of 21 , DD  and 3D . The solutions is given 

by 
D

D
y

D

D
x 21 ,   and 

D

D
z 3 . If 0D  go to step 3. 

 Step 3 : Find the values of 321 ,, DDD . If at least one of these determinants is non-zero, then 

the system is inconsistent. If ,0321  DDD  then go to step 4 

 Step 4 : Take any two equations out of three given equations and shift one of the variables, 

say z on the right hand side to obtain two equations in x, y. Solve these two equations by Cramer’s 

rule to obtain x, y, in terms of z.  

 Note:  The system of following homogeneous equations 0111  zcybxa , 

0222  zcybxa , 0333  zcybxa  is always consistent. 

  If 0

333

222

111



cba

cba

cba

, then this system has the unique solution 0 zyx  known 

as trivial solution. But if 0 , then this system has an infinite number of 

solutions. Hence for non-trivial solution 0 .  
 

Example: 23   If the system of linear equations 04,0by3,02  czcyxbzxazayx  has a non-zero 

solution, then a, b, c 

          [AIEEE 2003]  

 (a) Are in A.P. (b) Are in G.P. (c) Are in H.P. (d) Satisfy 032  cba  

Solution: (c) System of linear equations has a non-zero solution, then 0

41

31

21



cc

bb

aa

 

 Applying 322 2CCC  ; 0

21

1

01



cc

bb

a

 

 Applying 122233 and RRRRRR   

  0

20

0

01







bcbc

abb

a

  0)2)(()(  bcabbcb . On simplification 
cab

112
 ;   a, b, c are in H.P. 

Example: 24  If the system of equations 0,0  yazayx  and 0 zax  has infinite solutions, then the value of a 

is   

         [IIT Screening 2003]  

 (a) –1 (b) 1 (c) 0 (d) No real values 
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Solution: (a) 0)(10

10

10

01
2  aa

a

a

a

 113  aa  

Example: 25  If the system of equations 0,0  zbyxzyax  and 0 czyx , where 1,, cba  has a non-

trivial solution, then the value of 
cba 





 1

1

1

1

1

1
 is         []  

 (a) –1 (b) 0 (c) 1 (d) None of these 

Solution: (c) As the system of the equations has a non-trivial solution 0

11

11

11



c

b

a

 

 Applying 122 RRR   and 133 RRR   

  0

101

011

11







ca

ba

a

   0)1)(1(1)1)(1(1)1)(1(  bacacba  

  0
1

1

1

1

1








 cba

a
 0

1

1

1

1
1

1

1








 cba
 1

1

1

1

1

1

1








 cba
 

Example: 26  If the system of equations 0)12(,3)3(,132  zxkzkzyx  is inconsistent, then the value of k 

is  

          [Roorkee 2000] 

 (a) –3 (b) 
2

1
 (c) 0 (d) 2 

Solution: (a) For the equations to be inconsistent 0D  

   0

1012

300

321











k

kD  3k  and 0

100

003

321

1 



D , Hence system is inconsistent for 3k . 

Example: 27.  The equations nmzyxzyxzyx  2,1032,6  give infinite number of values of the triplet 

(x, y, z) if        []  

 (a) Rnm  ,3  (b) 10,3  nm  (c) 10,3  nm  (d) None of these 

Solution: (c) Each of the first three options contains 3m . When 3m , the last two equations become 

1032  zyx  and nzyx  32 . 

 Obviously, when 10n  these equations become the same. So we are left with only two independent 

equations to find the values of the three unknowns. 

 Consequently, there will be infinite solutions.  

Example: 28  The value of   for which the system of equations 122  zyx , 4,42  zyxzyx   has no 

solution is  

[IIT Screening 2004]  

 (a) 3 (b) –3 (c) 2 (d) –2 

Solution: (d) 63

11

121

112





 



D .  For no solution the necessary condition is 2063   . It can be see 

that for 2 , there is no solution for the given system of equations. 

 8.1.10 Application of Determinants in Co-ordinate Geometry. 

 (1) Area of triangle whose vertices are 3,2,1);,( ryx rr  is  
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  )]()()([
2

1
213132321 yyxyyxyyx   

1

1

1

2

1

33

22

11

yx

yx

yx

  

 (2) If )3,2,1(,0  rcybxa rrr  are the sides of a triangle, then the area of the triangle is 

given by 

 

2

333

222

111

3212

1

cba

cba

cba

CCC
 , where 122133113223321 ,, babaCbabaCbabaC   are the 

cofactors of the elements 321 ,, ccc respectively in the determinant  

333

222

111

cba

cba

cba

. 

 (3) The equation of a straight line passing through two points ),( 11 yx  and ),( 22 yx  is 

0

1

1

1

22

11 

yx

yx

yx

 

 (4) If three lines ;0 rrr cybxa  )3,2,1( r  are concurrent if 0

333

222

111



cba

cba

cba

 

 (5) If 0222 22  cfygxbyhxyax  represents a pair of straight lines then 

   

cfg

fbh

gha

chbgaffghabc  02 222  

 (6) The equation of circle through three non-collinear points ),(),,(),,( 332211 yxCyxByxA  is  

      0

1

1

1

1

33
2
3

2
3

22
2
2

2
2

11
2
1

2
1

22











yxyx

yxyx

yxyx

yxyx

  

 

Example: 29  The three lines 0,0,0  baycxacybxcbyax  are concurrent only when  [DCE 2000]  

 (a) 0 cba    (b) cabcabcba  222   

 (c) cabcabcba  333   (d) None of these 

Solution: (a, b)Three lines are concurrent if 0

bac

acb

cba

 or, 03 333  cbaabc  abccba 3333   

 Also, 03333  abccba  0))(( 222  cabcabcbacba  

  0)(  cba  or cabcabcba  222 . 

 8.1.11 Some Special Determinants. 
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 (1) Symmetric determinant : A determinant is called symmetric determinant if for its every 

element jiaa jiij ,  e.g.,  

cfg

fbh

gha

 

 (2) Skew-symmetric determinant : A determinant is called skew symmetric determinant if for 

its every element jiaa jiij ,  e.g.,  

051

503

130







 

 Note :  Every diagonal element of a skew symmetric determinant is always zero. 

         The value of a skew symmetric determinant of even order is always a perfect square 

and that                of odd order is always zero. 

 For example (i) 0)0()0(

0

0

0









abcabcacbabc

ab

ac

bc

 

      (ii) 220
0

0
aa

a

a



(Perfect square)      (iii) 0

0

0

0









lmef

mlab

feba

    

 (3) Cyclic order : If elements of the rows (or columns) are in cyclic order. 

 i.e.  (i)   ))()((

1

1

1

2

2

2

accbba

cc

bb

aa

  

   (ii)   ))()()((

111

333

222222 cabcabaccbba

cba

cba

abcabc

cba

cba

  

   (iii)   ))()((
32

32

32

accbbaabc

ccc

bbb

aaa

abcabc

abccab

abcbca

  

     (iv)   ))()()((

111

333

cbaaccbba

cba

cba   (v)  )3( 333 abccba

bac

acb

cba

          

 Note :  These results direct applicable in lengthy questions (As behavior of standard 

results) 
 

Example: 30  

01000500

10000100

5001000









ii

ii

ii

 is equal to     

 (a) 100 (b) 500 (c) 1000 (d) 0 
Solution: (d) This determinant of skew symmetric of odd order, hence is equal to 0.  
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Example: 31  
2

2

2

1

1

1

cc

bb

aa

      [Pb. CET 1997; DCE 2002] 

 (a) 222 cba   (b) ))()(( accbba   (c) ))()(( accbba   (d) None of these 

Solution: (c)  
2

2

2

1

1

1

cc

bb

aa

  

 Applying 322211 & RRRRRR   

  
2

22

22

1

0

0

cc

cbcb

baba






21

10

10

))((

cc

cb

ba

cbba 



 ;  

 Applying 211 RRR   

  
21

10

)(00

))((

cc

cb

ca

cbba 



  
21

10

100

))()((

cc

cbcacbba  ))()(()1)()()(( accbbacacbba   

Example: 32  If ))()()((

111

333

cbaaccbba

cba

cba  Where a, b, c are all different, then the determinant  

))(())(())((

)()()(

111
222

bxaxaxcxcxbx

cxbxax



  vanishes when          []  

 (a) 0 cba  (b) )(
3

1
cbax   (c) )(

2

1
cbax   (d) cbax   

Solution: (b)  ))()()((

111

333

cbaaccbba

cba

cba     …… (i) 

 Now, 0

))(())(())((

)()()(

111
222 





bxaxaxcxcxbx

cxbxax  

  0

))()(())()(())()((

)()()(

)()()(

))()((

1 333 








cxbxaxcxbxaxcxbxax

cxbxax

cxbxax

cxbxax
 

 Applying )(),(),( 332211 cxCCbxCCaxCC   

  0

111

)()()(

)()()(
333 



cxbxax

cxbxax

 

  0))](())][(())][(()[(  cxbxaxaxcxcxbxbxax  

  0)](3)[)()((  cbaxcabcab  or  )(
3

1
cbax   ][ cba   

Example: 33 If ,  and   are the roots of the equations 03  qpxx  then value of the determinant 







 is 

 [AMU 1990] 

 (a) p (b) q (c) qp 22   (d) 0 

Solution: (d) Since  ,,  are the roots of 03  qpxx , 0   
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





  

 Applying 3211 RRRR  , We get, 





 

 = 0

000





  

Example: 34 If 

1)1(2

)2(1)1(

)1(21

2

2

2









xxxx

xxxxx

xxxx

65
2

4
3

3
4

2
5

1
6

0 pxpxpxpxpxpxp  ,then ),( 65 pp  

 (a) (–3, –9) (b) (–5, –9) (c) (–3, –5) (d) (3, –9) 

Solution: (b)  Putting 0x  in both sides, we get,  6

102

010

021

p  96 p  by expansion. 

 5p  is the coefficient of x or constant term in the differentiation of determinant.  

 Differentiate both sides,  

 

1122

)2(1)1(

)1(21

1)1(2

23112

)1(21

1)1(2

)2(1)1(

1221
2

2

2

2

2

2

2























xx

xxxxx

xxxx

xxxx

xx

xxxx

xxxx

xxxxx

xx

 

                                                                                       54
2

3
3

2
4

1
5

0 23456 pxpxpxpxpxp   

 Putting  0x both sides, we get 55 p ;  )9,5(),( 65  pp . 

 

 
*** 



 

 

 

 
318 Determinant 

            

 

 

 

 

 

 

  
 

1. If  a, b and c are non -zero real numbers, then 

baabba

accaac

cbbccb








22

22

22

is equal to                  [AMU 1992; Karnataka 

CET 2000, 2003] 

 (a) abc  (b) 222 cba  (c) cabcab   (d) None of these 

2. If   is a cube root of unity and 
2

21




 , then 2 is equal to    [Rajasthan PET 1984] 

 (a)   (b)   (c) 1 (d) 2  

3. The determinant 

631

321

111

 is not equal to      [MP PET 1988] 

 (a) 

632

322

112

 (b) 

634

323

112

 (c) 

691

351

121

 (d) 

6310

326

113

 

4. If   is the cube root of unity, then 







1

1

1

2

2

2

=            

[MP PET 1990, 2002; Karnataka CET 1992, 93, 2002;  Rajasthan PET 1985, 93, 94] 

 (a) 1 (b) 0 (c)   (d) 2  

5. If 0 cba , then the solution of the equation 0







xcab

axbc

bcxa

 is    [UPSEAT 2001] 

 (a) 0 (b) )(
2

3 222 cba   (c) 0, )(
2

3 222 cba   (d) 0, 222 cba   

6. 

rqp

zyx

cba

 

 (a) 

rcz

pax

qby

 (b) 

crz

apx

bqy

 (c) 

rzc

xpa

qyb

 (d) 

pax

rcz

qby

 

BBaassiicc  LLeevveell 
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7. 

abcc

cabb

bcaa

2

2

2

/1

/1

/1

 =      [Rajasthan PET 1990, 99] 

 (a) abc  (b) abc/1  (c) cabcab   (d) 0 

8. 
2222

2222

2222

bacc

bacb

aacb







 =      [IIT 1980] 

 (a) abc  (b) abc4  (c) 2224 cba  (d) 222 cba  

9. If 0

132

23

31





k

k

, then the value of k is      [IIT 1979] 

 (a) –1 (b) 0 (c) 1 (d) None of these 

10. The value of the determinant 

cbabacacb

baaccb





111

 is    [Rajasthan PET 1986] 

 (a) abc  (b) cba   (c) cabcab   (d) None of these 

11. 





y

x

111

111

111

          [Rajasthan PET 1996] 

 (a) 1 (b) 0 (c) x (d) xy 

12. 







baccc

bacbb

aacba

22

22

22

     [Rajasthan PET 1990, 95] 

 (a) 2)( cba   (b) 3)( cba   (c) )()( cabcabcba   (d) None of these 

13. The value of the determinant 

1114

111

164







is     [Rajasthan PET 1992, 96] 

 (a) –75 (b) 25 (c) 0 (d) –25 

14. The value of the determinant  

bac

acb

cba







1

1

1

 is             [MP PET 1993; Karnataka CET 1994; Rajasthan PET  

1985] 

 (a) )( cba   (b) 2)( cba   (c) 0 (d) cba 1  

15. 
1log

log1

b

a

a

b        [MP PET 1995] 

 (a) 1 (b) 0 (c) balog  (d) ablog  

16. 

abc

cab

bca

1

1

1

 is equal to        [Rajasthan PET 1995] 

 (a) 3333 cbaabc   (b) ))()(( accbba   (c) ))()(( accbba   (d) ))()(( cacbba   

17. 

prrqqp

xzzyyx

accbba







=       [MNR 1987] 

 (a) crqpbzyxa  )()(   (b) 0 
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 (c) pqrxyzabc     (d) None of these 

18. 







abcc

acbb

bcaa

2

2

2

1

1

1

                      [IIT 1988; MP PET 1990, 91; Rajasthan PET 

2002] 

 (a) 0 (b) abccba 3333   (c) 3 abc (d) 3)( cba   

19. 







0

0

0

cb

ca

ba

       [MP PET 1992] 

 (a) abc2  (b) abc  (c) 0 (d) 222 cba   

20. 
333

111

cba

cba      [AMU 1979; Rajasthan PET 1990; DCE 1999] 

 (a) abccba 3333   (b) abccba 3333   (c) ))()()(( accbbacba   (d) None of these 

21. 

bac

acb

cba

 [MP PET 1991] 

 (a) 3333 cbaabc   (b) 3333 cbaabc   (c) 333 cbaabc   (d) 333 cbaabc   

22. If   is a cube root of unity, then 













x

x

x

1

1

1

2

2

2

  [MNR 1990; MP PET 1999] 

 (a) 13 x  (b) 3x  (c) 23 x  (d) 3x  

23. 







abcc

cabb

bcaa

1

1

1

 [Rajasthan PET 1988 ] 

 (a) 0 (b) ))()(( accbba   (c) abccba 3333   (d) None of these 

24. The value of the determinant 

2410531

715831

923731

 is  [MP PET 1992] 

 (a) –2  (b) 0 (c) 81 (d) None of these 

25. The value of the determinant 

20148

753

321

 is  [MNR 1991] 

 (a) 20 (b) 10 (c) 0 (d) 250 

26. The value of the determinant 

5555

4114

7997

 is  [MP PET 1992] 

 (a) –7  (b) 0 (c) 15 (d) 27 

27. 

111

789

151719

 [MP PET 1990] 

 (a) 0 (b) 187 (c) 354 (d) 54 



 

 

 

 
 Determinants 321  

28. 





1

1

1

cb

ca

ba

  [MP PET 1991] 

 (a) 2221 cba   (b) 2221 cba   (c) 2221 cba   (d) 2221 cba   

29. The value of the determinant 

271

1065

482

  is  [MP PET 1994] 

 (a) – 440 (b) 0 (c) 328 (d) 488 

30. 

61128

15321

7619

 is equal to  [Rajasthan PET 1995] 

 (a) 150 (b) –110 (c) 0 (d) None of these 

31. 







cacba

bcbac

abacb

 [MP PET 1990] 

 (a) abccba 3333     (b) 3333 cbaabc    

 (c) accbbacba 222333   (d) ))(( 222 cabcabcbacba   

32. For non-zero a, b, c if  0

111

111

111











c

b

a

, then the value of 
cba

111
  [Kerala (Engg.) 2002] 

 (a) abc  (b) 
abc

1
 (c) )( cba   (d) None of these 

33. The value of the determinant 

222

2

111

e  is equal to  [AMU 1982] 

 (a) 0 (b) e (c)   (d) )2(2 e  

34. If 

ac

cb

ba

D

1

1

1

 , then 

111

acb

cba

 equals [AMU 1988, 90, 92] 

 (a) O (b) D (c) –D (d) None of these 

35. The value of the determinant 

3333

2222

1111

bmblaa

bmblaa

bmblaa







 is  [AMU 1987] 

 (a) 0 (b) l (c) m (d) lm 

36. If   is a complex cube root of unity, then the value of the determinant 

11

11

11













 is  [AMU 1989] 

 (a) 0 (b)   (c) 2 (d) 4 

37. If 

240

112

131

 , the value of 

8160

448

4124

 is  [T.S. Rajendra 1990] 

 (a) 12  (b) 64  (c) 4  (d) 24  
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38. If  rqp TTT ,,  are pth, qth and rth terms of an A.P., then 

111

rqp

TTT rqp

 is equal to  

 (a) 1 (b) –1 (c) 0 (d) rqp   

39. 









beae

bdad

bcac

111

111

111

 [MP PET 1996] 

 (a) 1 (b) 0 (c) 3 (d) cba   

40. The value of the determinant  

411

213

311

 is  [Rajasthan PET 1985] 

 (a) 2 (b) –2 (c) 0 (d) 5 

41. If 

860

875

430

A , then the value of A is  [Rajasthan  PET 1984] 

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

42. The value of 

422

213

421

  is  [Rajasthan  PET 1984] 

 (a) 88 (b) – 8 (c) – 40 (d) 56 

43. The value of 

2317

4735

6143

 is  [MNR 1991, 95; Rajasthan PET 1996] 

 (a) 1 (b) – 1 (c) 0 (d) None of these 

44. 

20148

753

321

 [MNR 1991] 

 (a) 20 (b) 10 (c) 0 (d) 5 

45. The value of 

181198219

198225240

219240265

 is  [Rajasthan  PET 1989] 

 (a) –100 (b) 0 (c) 100 (d) 1000 

46. The value of 

211

121

112

 is  [Rajasthan  PET 1986] 

 (a) 4 (b) 6 (c) 8 (d) 10 

47. The value of the determinant  

abcabc

cba

cba
222  is  [Rajasthan  PET 1988] 

 (a) ))()(( accbbaabc     (b) ))()()(( cbaaccbba    

 (c) ))()()(( cabcabaccbba   (d) None of these 

48. The value of the determinant 

333

222

111

bmaa

bmaa

bmaa

 is  [Rajasthan  PET 1989] 

 (a) 0 (b) 321 aama  (c) 221 abma  (d) 321 bbmb  
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49. 

abcc

cabb

bcaa

/1

/1

/1

 equals to  [Rajasthan  PET 1989] 

 (a) ))()(( accbba   (b) abccba 3333   (c) 0 (d) None of these 

50. 
222

222

222

2

2

2

abcbc

bcaba

cabac







 equals  [Rajasthan  PET 1998] 

 (a) abc4  (b) abc4  (c) 0 (d) 2333 )3( abccba   

51. The value of the determinant 

151413

876

321

 is  [Rajasthan  PET 1991] 

 (a) 0 (b) 10 (c) 46 (d) 50 

52. The value of the determinant 

zyx

zyx

zyx







 is  [Rajasthan  PET 1991] 

 (a) 0 (b) xyz (c) 2 xyz (d) 4 xyz  

53. If a, b, c are all different and 

baaccb

cba

cba



222 = 0, then correct statement is  [Rajasthan  PET 1991] 

 (a) 0 cba  (b) 0 cabcab  (c) abcabccba  222  (d) None of these 

54. If cba   and 0

111

333



cba

cba , then the value of )( cba   is   [Rajasthan  PET 1990] 

 (a) 1 (b) 0 (c) 2 (d) a  

55. The value of 

211815

201714

191613

 is  [Rajasthan  PET 1992; MP 1996] 

 (a) 652 (b) 576 (c) 0 (d) None of these 

56. If   is a cube root of unity, then one root  of the equation 0

1

1

1

2

2

2















x

x

x

 is   [MNR 1990; DCE 1998] 

 (a) 1 (b)   (c) 2  (d) 0 

57. If 0







abc

cba

cba

cba

  then   equals [Rajasthan  PET 1998] 

 (a) –4 (b) 4 (c) 2 (d) None of these 

58. If cba   and 0

1

1

1

32

32

32









ccc

bbb

aaa

 then  [EAMCET 1989] 

 (a) 0 cba  (b) abc = 1 (c) 1 cba  (d) 0 cabcab  

59. 

10sin

coscos0

01sin







  is equal to [Rajasthan  PET 1996] 
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 (a) )cos(    (b) )sin(    (c) )cos(    (d) )sin(    

60. 

1loglog

log1log

loglog1

yx

zx

zy

zz

yy

xx

 = (where x, y, z being positive) [IIT 1993; UPSEAT 2002] 

 (a) xylog  (b) yzlog  (c) zxlog  (d) 0 

61. If ,kxyz

yxxy

xxzz

yzzy









then k = [Roorkee 1980; Rajasthan  PET 1999] 

 (a) 1 (b) 2 (c) 3 (d) 4 

62. Let 

1sin1

sin1sin

1sin1









 , then   lies in the interval  

 (a) [2, 3] (b) [3, 4] (c) [1, 4] (d) (2, 4) 

63. If rcqbpa  ,,  and 0

rba

cqa

cbp

, then the value of 
cr

r

bq

q

ap

p








 is  

 (a) 0 (b) 1 (c) –1 (d) 2 

64. The value of the determinant 

zyx

zyx

zyx

3log3log3log

2log2log2log

logloglog

  is  [AMU 1993] 

 (a) 0 (b) )log(xyz  (c) )6log( xyz  (d) )log(6 xyz  

65. If a, b, c are negative distinct real numbers, then the determinant 

bac

acb

cba

 is   

 (a) 0  (b) 0  (c) 0  (d) 0  

66. If A, B, C are the angles of a triangle, then the value of 

1coscos

cos1cos

coscos1









AB

AC

BC

 is   [Karnataka CET 2002] 

 (a) CBA coscoscos  (b) CBA sinsinsin  (c) 0 (d) None of these 

67. 

xqq

qxp

qpx

 [Karnataka CET 1994] 

 (a) ))()(( qpxqxpx   (b) ))()(( qpxqxpx   (c) ))()(( qpxqxpx   (d) ))()(( qpxqxpx   

68. 

151413

141312

131211

 [Karnataka CET 1991] 

 (a) 1 (b) 0 (c) –1 (d) 67 

69. 







yxz

xzy

zyx

4

4

4

 [Karnataka CET 1991] 

 (a) 4 (b) zyx   (c) xyz  (d) 0 

70. The value of the determinant 

111

111

111







 is equal to  [Roorkee 1992] 
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 (a) –4 (b) 0 (c) 1 (d) 4 

71. 

 21210

1sincos

1cossin
22

22

xx

xx

 [EAMCET 1994] 

 (a) 0 (b) xx 22 sin10cos12   (c) 2cos10sin12 22  xx  (d) x2sin10  

72. If a, b, c are in A.P., then the value of  

cxxx

bxxx

axxx







76

54

32

 is  [Rajasthan PET 1999] 

 (a) )( cbax   (b) cbax 29  (c) cba   (d) 0 

73. The value of the determinant given below

20148

753

321

 is  [UPSEAT 2000] 

 (a) 20 (b) 10 (c) 0 (d) 5 

74. 

xnxnnx

xnxnnx

)2sin()1sin()sin(

)2cos()1cos()cos(

111



  is not depend  [Rajasthan  PET 2000] 

 (a) On x (b) On n (c) Both on x and n (d) None of these 

75. The value of 
222

222

222

543

432

321

 is  [Kerala (Engg.) 2001] 

 (a) 8 (b) –8 (c) 400 (d) 1 

76. The value of 

ababa

baaba

babaa

2

2

2







 is equal to  [Kerala (Engg.) 2001] 

 (a) )(9 2 baa   (b) )(9 2 bab   (c) )(2 baa   (d) )(2 bab   

77. The value of 

494847

464544

434241

 [Karnataka CET 2001] 

 (a) 2 (b) 4 (c) 0 (d) 1 

78. Let .
2

3

2

1
i  Then the value of the determinant 

42

22

1

11

111



  is  [IIT Screening 2002] 

 (a) 3  (b) )1(3   (c) 23  (d) )1(3    

79. If cos2C , then the value of the determinant 

C

C

C

16

11

01

  is  [Orissa JEE 2002] 

 (a) 




sin

4sin
 (b) 





sin

2sin2 2

 (c) )1cos2(cos4 2   (d) None of these 

80. 
2

2

1

1

111



  [Rajasthan  PET 2002] 
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 (a) i33  (b) i33  (c) 3i  (d) 3 

81. 

abc

cab

bca

1/1

1/1

1/1

 [Rajasthan  PET 2002] 

 (a) 0 (b) abc (c) 1/abc (d) None of these 

82. 













1)()(

1)()(

1)()(

22

22

22

xxxx

xxxx

xxxx

cccc

bbbb

aaaa

 [UPSEAT 2002] 

 (a) 0 (b) 2abc (c) 222 cba  (d) None of these 

83. The determinant 

012

cbcb

baba





 is equal to zero if  a, b, c are in  [UPSEAT 2002] 

 (a) G.P. (b) A.P. (c) H.P. (d) None of these 

84. If ))(( 222 abcabccbacbak

bac

acb

cba

 , then k = [Rajasthan  PET 2003] 

 (a) 1 (b) 2 (c) –1 (d) –2 

85. The value of the determinant 

!14!13!12

!13!12!11

!12!11!10

 is  [Orissa JEE 2003] 

 (a) 2(10!  11!) (b) 2(10!  13!) (c) 2(10!  11!   12!) (d) 2(11!  12!   13!) 

86. The value of 
2

2

2

cbcca

bcbab

acaba







 is  [Tamilnadu (Engg.) 2002] 

 (a) 224 ba  (b) 224 cb  (c) 224 ac  (d) 2224 cba  

87. 

x

x

x







111

111

111

 is equal to                              

 (a) )3(2 xx  (b) 33x  (c) 0 (d) 3x  

88. If iyx

i

i

ii





320

134

136

, then   

 (a) 1,3  yx  (b) 3,1  yx  (c) 3,0  yx  (d) 0,0  yx  

89. The determinant 0

2)(232

)2()(

2
222 







dadada

dadaa

dadaa

, then   

 (a) 0d  (b) 0 da  (c) 0d  or 0 da  (d) None of these 
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90. The value of the determinant   

























































3

4
2sin

3

2
cos

3

2
sin

3

4
2sin

3

2
cos

3

2
sin

2sincossin





















is   

 (a) 0 (b) sin2  (c) 2sin  (d) None of these 

 

 

 

91. If 12

121232

333132

21

2

2

2









Ax

xxxx

xxxx

xxxx

, then the value of A is [IIT 1982] 

 (a) 12 (b) 24 (c) –12 (d) –24 

92. 







bababa

bababa

bababa

654

432

32

 [MNR 1985; IIT 1986; MP PET 1998] 

 (a) abccba 3222   (b) ab3  (c) ba 53   (d) 0 

93. 







bacc

bacb

aacb

 [Roorkee 1980; Rajasthan PET 1997, 99, Karnataka CET 1999, MP PET 2001] 

 (a) abc (b) 2abc (c) 3abc (d) 4abc 

94. If a, b, c are unequal what is the condition that the value of the following determinant is zero 

1

1

1

32

32

32









ccc

bbb

aaa

 

  [IIT 1985; DCE 1999] 

 (a) 01  abc  (b) 0))()((  accbba  (c) 01  cba  (d)  None of these 

95. If 0
111


cba
, then 

c

b

a







111

111

111

 is equal to  [Karnataka CET 1991; Rajasthan PET 2000] 

 (a) 0 (b) abc (c) –abc (d) None of these 

96. The value of the determinant 

2222

2222

2222

2222

7654

6543

5432

4321

  is equal to  [AMU 1994] 

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

97. If 222

2

2

2

cba

cbcac

bcbab

acaba









 then the value of   is  [MP PET 1999; Kurukshetra CEE 1990, 2002] 

 (a) 1 (b) 2 (c) 4 (d) 3 

98. The parameter, on which the value of the determinant 

xdppxxdp

xdppxxdp

aa

)sin(sin)sin(

)cos(cos)cos(

1 2



  does not depend upon is 

AAddvvaannccee  LLeevveell 
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  [IIT 1997] 

 (a) a (b) p (c) d (d) x 

99. The value of the determinant 

!5!4!3

!4!3!2

!3!2!1

  is  [Karnataka CET 1991] 

 (a) !2  (b) !3  (c) !4  (d) !5  

100. If 
2

0


   and 0

4sin41cossin

4sin4cos1sin

4sin4cossin1

22

22

22















 than   is equal to  [MNR 1992] 

 (a) 
24

5
,

24


 (b) 

24

7
,

24

5 
 (c) 

24

11
,

24

7 
 (d) None of these 

101. The value of  

1)cos()cos(

)cos(1)cos(

)cos()cos(1













 is  [Rajasthan PET 2000; Pb. CET 1992] 

 (a) 

2

1sincos

1sincos

1sincos







 (b) 

2

0cossin

0cossin

0cossin







 (c) 

2

sincos0

cos0sin

0sincos







 (d) None of these 

102. If a, b, c  are all different  and 0

1

1

1

43

43

43









ccc

bbb

aaa

, then the value of )( cabcababc   is  [Kurukshetra CEE 2002] 

 (a) cba   (b) 0 (c) 222 cba   (d) 222 cba   

103. 
22

22

22

xcbcca

bcxbab

caabxa







 is divisor of  [Rajasthan PET 2000] 

 (a) 2a  (b) 2b  (c) 2c  (d) 2x  

104. If 0

0









cbba

cbcb

baba

, then a, b, c  are in [AMU 2000] 

 (a) A.P. (b) G.P. (c) H.P. (d) None of these 

105. If 3

222

222

222

)(

)(

)(

)(

cbaabck

bacc

bacb

aacb









, then the value of k is  [Tamilnadu (Engg.) 2001] 

 (a) –1 (b) 1 (c) 2 (d) –2 

106. If 0a  and discriminant of cbxax  22  is negative, then 

0cbxbax

cbxcb

baxba







 is   [AIEEE 2002] 

 (a) Positive  (b) )2)(( 22 cbxaxbac   (c) Negative  (d) 0 

107. The determinant 0

0











cbxbax

cbxcb

baxba

, if a, b, c are in  [UPSEAT 2002] 

 (a) A.P. (b) G.P. (c) H.P. (d) None of these 

108. The value of the determinant 

1coscos

cos1)cos(

cos)cos(1











 is  [UPSEAT 2003] 
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 (a) 22    (b) 22    (c) 1 (d) 0 

109. In  a ABC , if 0

1

1

1



cb

ac

ba

, then   CBA 222 sinsinsin  [Karnataka CET 2003] 

 (a) 
4

9
 (b) 

9

4
 (c) 1 (d) 33  

110. If rcqbpa  ,,  and 02 

rba

cbqap

cbp

, then 






 cr

r

bq

q

ap

p
 [EAMCET 2003] 

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

111. If 

1)cos()sin(

1)cos()sin(

1)cos()sin(













A , then  [Orissa JEE 2003] 

 (a) 0A  for all   (b) A  is an odd function of   (c) 0A  for    (d)A is independent of  

112. l, m, n are the pth, qth and rth term of a G.P., all positive, then 

1log

1log

1log

rn

qm

pl

 equals    [AIEEE 2002] 

 (a) –1 (b) 2 (c) 1 (d) 0 

113. If a, b, c are respectively the ththth rqp ,,  terms of an A.P., then 

1

1

1

rc

qb

pa

 [Kerala (Engg.) 2002] 

 (a) 1 (b) –1 (c) 0 (d) pqr 

114. The value of the determinant 

111

rqp

abcabc

, where a, b, c are the ththth rqp ,,  terms of a H.P. is 

 (a) crbqap   (b) ))(( rqpcba   (c) 0 (d) None of these 

115. The value of 

332211

332211

332211

axbaxbaxb

yaxbyaxbyaxb

ybxaybxaybxa







 is equal to  

 (a) 22 yx   (b) 0 (c) 2
321

2
321 ybbbxaaa   (d) None of these 

116. If ,  are non-real numbers satisfying 013 x  then the value of 













1

1

1

 is equal to 

 (a) 0 (b) 3  (c) 13   (d) None of these 

117. The value of the determinant 

1

1

14

5
5

2
5

4
5

1
5

3
5

0
5

CC

CC

CC

 is  

 (a) 0 (b) – (6 !) (c) 80 (d) None of these 

118. 

CB

AB

AC

cossin0

tan0sin

0tancos

  has the value 

 (a) 0 (b) 1 (c) CBA cossinsin  (d) None of these 

119. The value of 

1

1

1

2

2

2

xyzz

zxyy

yzxx







 is  
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 (a) 1 (b) –1 (c) 0 (d) –xyz 

120. If i1  and   is non real cube root of unity then the value of 

111

11

11

2

22













i

ii

i

 is equal to  

 (a) 1 (b) i (c)   (d) 0 

121. The value of 
876

345

21







mmm

mmm

mmm

iii

iii

iii

, where 1i , is   

 (a) 1 if m is a multiple of 4 (b) 0 for all real m (c) –i if m is a multiple of 

3 (d) None of these 

122. If the determinant 

xxx

xxx

xxx

2coscos4cos

cos2cossin

4cossin2cos

2

22

2

 is expanded in powers of xsin then the constant term in the expansion 

is    

 (a) 1 (b) 2 (c) –1 (d) None of these 

123. Let 

2
2

1
1

2
2

1
1

21

)(

















n
n

n
n

n
n

n
n

n
n

n
n

CCC

PPP

nnn

nf  where the symbols have their usual meanings. The f(n) is divisible by  

 (a) 12  nn  (b) !)1( n  (c) !n  (d) None of these 

124. 

321

321

321

CCC

CCC

CCC

zzz

yyy

xxx

 is equal to   

 (a) ))()(( xzzyyxxyz   (b) ))()((
6

xzzyyx
xyz

  (c) ))()((
12

xzzyyx
xyz

  (d) None of these 

125. 







14107

853

421

xxx

xxx

xxx

       [MNR 1985] 

 (a) 2 (b) –2 (c) 22 x  (d) None of these 

 

 

 

 
 

126. The roots of the equation 0

521

521

2041

2



xx

 are  [IIT 1987; MP PET 2002] 

 (a) –1, –2 (b) –1, 2 (c) 1, –2 (d) 1, 2 

127. The roots of the equation 0

111

111

111









x

x

x

 are [MP PET 1989; Roorkee 1998] 

 (a) 0, –3 (b) 0, 0, –3 (c) 0, 0, 0, –3 (d) None of these 

128. If –9 is a root of the equation 0

67

22

73



x

x

x

, then the other two roots are [IIT 1983; MNR 1992; MP PET 1995] 

BBaassiicc  LLeevveell 
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 (a) 2, 7 (b) –2, 7 (c) 2, –7 (d) –2, –7 

129. If 0 cba , then one root of 0







xcab

axbc

bcxa

is  [UPSEAT 2001; Karnataka CET 1993] 

 (a) 1x  (b) 2x  (c) 222 cbax   (d) 0x  

130. If 0

433

33

334

x , then x equals [Rajasthan PET 1988] 

 (a) 2 (b) 3 (c) 4 (d) None of these 

131. The number of roots of the equation 0

301

21

11









x

xx

xx

 is [AMU 1998] 

 (a) 1 (b) 2 (c) 3 (d) 4 

132. The roots of the equation 0

111



xbb

axa  are [Rajasthan PET 1992] 

 (a) 1, 1 (b) 1, a (c) 1, b (d) a, b 

133. If 0

521

521

2041

2



xx

, then the values of x are [IIT 1991] 

 (a) 1, 2 (b) –1, 2 (c) –1, –2 (d) 1, –2 

134. If 0

8333

3833

3383









x

x

x

, then x  [Kurukshetra CEE 1991] 

 (a) 8/3 (b) 2/3 (c) 1/3 (d) None of these 

135. The factors of 

xba

bxa

bax

 are [Karnataka CET 1993] 

 (a) bxax  ,  and bax  (b) bxax  ,  and bax   (c) bxax  ,  and bax   (d) bxax  ,  and bax   

136. The roots of the equation 0

111

111

111









x

x

x

 are  [Karnataka CET 1992] 

 (a) 1, 2 (b) –1, 2 (c) 1, –2 (d) –1, –2 

137. A root of the equation 0

633

336

363









x

x

x

 is  [Roorkee 1991; Rajasthan PET  2001] 

 (a) 6 (b) 3 (c) 0 (d) None of these 

138. One of the root of the given equation 0







bxac

acxb

cbax

 is  [Tamilnadu Engg. 2002; MP PET 1988, 2002] 

 (a) )( ba   (b) )( cb   (c) a  (d) )( cba   
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139. If 0

0

0

0



ab

ba

ba

, then  [Karnataka CET 1999] 

 (a) a is one of the cube root of unity  (b) b is one of the cube root of unity 

 (c) 








b

a
 is one of the cube root of unity (d) 









b

a
 is one of the cube root of –1 

140. If cba ,,6  satisfy 0

4

3

22



ba

cb

cba

, then abc = [EAMCET 2000] 

 (a) cba   (b) 0 (c) 3b  (d) bcab   

141. At what value of x, will 0

1

1

1

2

2

2















x

x

x

 [DCE 2000, 01] 

 (a) 0x  (b) 1x  (c) 1x  (d) None of these 

142. 3

1

1

1

2

2

2















x

x

x

 is an equation of x, where 2,   are the complex cube roots of unity, what is the value of x 

 [DCE 2001] 

 (a) 0 (b) 1 (c) –1 (d) 2 

143. If 5 is one root of the equation 0

87

22

73



x

x

x

, then other two roots of the equation are [Karnataka CET 2002] 

 (a) –2 and 7 (b) –2 and –7 (c) 2 and 7 (d) 2 and –7 

144. Solutions of the equation 0

213

11

11







xx

xppp

x

 are [AMU 2002] 

 (a) 2,1x  (b) 3,2x  (c) 2,,1 px   (d) px  ,2,1  

145. If 3
3

2
210

222

111

111

111

111

xAxAxAA

xcxbxa

xcxbxa

cxbxax









, then 1A  is equal to  [AMU 2002] 

 (a) abc (b) 0 (c) 1 (d) None of these 

146. If 0

333

222

111









x

x

x

, then x is  [Kerala (Engg.) 2002] 

 (a) 0, –6 (b) 0, 6 (c) 6 (d) –6 

147. The values of x in the following determinant equation 0







xaxaxa

xaxaxa

xaxaxa

 [MP PET 2003] 

 (a) axx 4,0   (b) axx  ,0  (c) axx 2,0   (d) axx 3,0   
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148. If 0

653

432

031





x

x

, then x = [Rajasthan PET 2003] 

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

149. If 1i  and  ,,,14   then 









 is equal to  

 (a) i (b) –i (c) 1 (d) 0 

150. If 0







xaxa

xaxa

xaxa

, then x is  

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

151. The sum of two non-integral roots of 0

45

33

52



x

x

x

 is  

 (a) 5 (b) –5 (c) – 18 (d) None of these 

 

 

 

152. The solution set of the equation 0

376

12

32
2 m

m

 is  [AMU 1997] 

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

153. If a, b, c  are in A.P., then the value of  

cxxx

bxxx

axxx







76

54

32

 is  [Rajasthan PET 1999] 

 (a) )( cbax   (b) cbax 29  (c) )( cba   (d) 0 

154. The value of x obtained from the equation  0







yx

x

x







 will be  [UPSEAT 1999]   

 (a) 0 and )(    (b) 0 and )(    (c) 1 and )(    (d) 0 and )( 222    

155. If 0 cabcab  and 0







xcab

axbc

bcxa

, then one of the value of x is  [AMU 2000] 

 (a) 2

1

222 )( cba   (b) 
2

1

222 )(
2

3








 cba  (c) 

2

1

222 )(
2

1








 cba  (d) None of these 

156. If 

74

315

27

1

x

x

x

 , 

47

531

72

2

x

x

x

  then 021   for  

 (a) 2x  (b) All real x (c) 0x  (d) None of these 
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157. If 

754

4717

3410

1



 , 

715

4127

354

2









x

x

x

 such that 021   then 

 (a) 5x  (b) x has no real value  (c) 0x  (d) None of these 

158. Let  







xdxcxbxax

xxx

xxx

xxx
2345

2

2

2

1

1

1

 be an identity in x, where a, b, c, d, ,  are independent of 

x. Then the value of   is      

 (a) 3 (b) 2 (c) 4 (d) None of these 

159. Using the factor theorem it is found that accb  ,  and ba   are three factors of determinant 

cbcac

cbbab

cabaa

2

2

2







. The other factor in the value of the determinant is 

   

 (a) 4 (b) 2 (c) cba   (d) None of these 

160. The roots of 0

1

1

1

1



v

x

bx

bax






 are independent of  

 (a) v,,   (b) a, b (c) bav ,,,,   (d) None of these 

 

 

 

 

 

161. If 5
dc

ba
, then 

dc

ba

33

33
  

 (a) 15 (b) 45 (c) 405 (d)  None of these 

162. If 

1393

752

321

  and 

1393

752

29207

' , then  

 (a)  3'  (b) 



3

'  (c) '  (d)  2'  

163. If 
333

111

cba

cbaA   , 
333

222

111

cba

cbaB  , 
333

222

cba

cba

cba

C  , then which relation is correct  

 (a) BA   (b) CA   (c) CB   (d) None of these 

164. If 

rqp

zyx

cba

 , then 

krkqkp

kzkykx

kckbka

is equal to  [Rajasthan PET 1986] 

 (a)   (b) k  (c) k3  (d) 3k  

165. If the entries in a 33  determinant are either 0 or 1, then the greatest value of this determinant is  [AMU 1988] 

BBaassiicc  LLeevveell 
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 (a) 1 (b) 2 (c) 3 (d) 9 

166. If the elements of the first row of the product of 
ab

ba


 and 

cd

dc


 are respectively A and B then the 

elements of the second row of the product are [Rajasthan PET 1987] 

 (a) A, B (b) B, A (c) –B, A (d) –B, –A 

167. If for every element of any determinant of odd order ijji aa  ,  then the value of determinant is  

 (a) 0 (b) 1 (c) –1 (d) 2  

168. The sum of the products of the elements of any row of a determinant A with the corresponding cofactors of the 

same row is always equal to  [Karnataka CET 2000] 

 (a) || A  (b) 2/|| A  (c) 1 (d) 0 

169. If 

cac

abb

bca

  and 
222

222

222

'

cac

abb

bca

 , then  [Kurukshetra CEE 1997] 

 (a) '222  cba  (b)  222' cba  (c) ' abc  (d) None of these 

170. If 

cba

rqp

zyx

 , then 

ccrrz

bbqqy

aappx

642

642

642







 is equal to  [Rajasthan PET 1999] 

 (a) 2  (b) 4  (c) 6  (d)   

171. If every element of a third order determinant of value   is multiplied by 5, then the value of new determinant 

is [Roorkee 1993] 

 (a)   (b) 5  (c) 25  (d) 125  

172. If 01
5265

22






npn

p

nnn

xxx

px

xxx

, then p is given by  

 (a) nx  (b) (n + 1) (c) Either A or B (d) Both A and B 

173. If 

cba

rqp

zyx

 , then 

cba

rqp

zyx

2

242

2

 equals  [Rajasthan PET 1999] 

 (a) 2  (b) 4  (c) 3  (d) None of these 

174. If k

zyx

pnm

cba

 , then 

zyx

pnm

cba

3

3

226

  [Tamilnadu (Engg.) 2002] 

 (a) 6/k  (b) k2  (c) k3  (d) k6  

175. If 

242

013

421





A  and 

842

026

242





B , then B  is given by  [Tamilnadu (Engg.) 2002] 

 (a) AB 4  (b) AB 4  (c) AB   (d) AB 6  

176. Let 

333

222

111

1

cba

cba

cba

  and 

333

222

111

2







 , then 21   can be expressed as the sum of how many 

determinants  

  [Tamilnadu (Engg.) 2001] 

 (a) 9 (b) 3 (c) 27 (d) 2 
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177. If 
222

1

111

cba

cba , 

cab

bca

abc

1

1

1

2   then  

 (a) 021   (b) 02 21   (c) 21   (d) None of these 

 

 

 

178. In a third order determinant, each element of the first column consists of sum of two terms, each element of 

the second column consists of sum of three terms and each element of the third column consists of sum of four 

terms. Then it can be decomposed into n determinants, where n has the value    [Roorkee 1993] 

 (a) 1 (b) 9 (c) 16 (d) 24 

179. If 

yxzzz

yxzyy

xxzyx









22

22

22

1  and 

yxzxz

yxzyz

yxzyx

2

2

2

2







 , then   

 (a) 21 2  (b) 12 2  (c) 21   (d) None of these 

180. Consider the following statements with reference to determinants   

(I) The value of determinant is unchanged if the rows and columns are interchanged  

 (II) If any two rows or columns of a determinant are interchanged, the sign of the determinant is changed. 

(III) If any two rows or columns are identical, the value of determinant is zero  

 (a) I and III are correct  (b) II and III are correct (c) Only I is correct (d) I, II and III are correct  

181. Let ija  denote the element of the ith row and jth column in a 33  determinant ( 31,31  ji ) and let 

jiij aa   for every i and j . Then the determinant has all the principal diagonal elements as  [AMU 1992] 

 (a) 1 (b) –1  (c) 0 (d) None of these 

182. If 5

333

222

111



cba

cba

cba

, then the value of 

122112211221

311331133113

233223322332

babaacaccbcb

babaacaccbcb

babaacaccbcb







 is  

  [Tamilnadu (Engg.) 2002] 

 (a) 5 (b) 25 (c) 125 (d) 0 

183. Two non-zero distinct numbers a, b are used as elements to make determinants of the third order. The number 

of determinants whose value is zero for all a, b is   

 (a) 24 (b) 32 (c) ba   (d) None of these 

 

 

 

 

 

184. If in the determinant 111

333

222

111

,,, CBA

cba

cba

cba

  etc. be the co-factors of 111 ,, cba  etc., then which of the 

following relations is incorrect                                                              

 (a)  111111 CcBbAa  (b)  222211 CcBbBb  (c)  333333 CcBbAa  (d)  212121 CcBbAa  
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185. If ,....,, 111 CBA  are respectively the co-factors of the elements ,.......,, 111 cba  of the determinant 

333

222

111

cba

cba

cba

 , 

then 
33

22

CB

CB
 

   

 (a) 1a  (b) 31aa  (c)  )( 11 ba  (d) None of these 

186. The cofactors of 1,–2, –3 and 4 in 
43

21




 are   

 (a) 4, 3, 2, 1 (b) –4, 3, 2, –1 (c) 4, –3, –2, 1 (d) –4, –3, –2, –1 

187. The cofactor of 2 in 

931

321

111

 is   

 (a) 1 (b) –5 (c) 8 (d) –8 

188. If cofactor of 2x in the determinant 

01

121

21

xx

xx

x







 is zero, then x equals to 

 (a) 0 (b) 2 (c) 1 (d) –1 

189. The cofactor of element 0 in determinant 
22

01
 is 

 (a) –1 (b) 0 (c) 2 (d) –2 

190. The cofactor of element 0 in determinant 

404

332

121







is 

 (a) 2 (b) 5 (c) –5 (d) 9 

191. The minors of the element of the first row in the determinant 

211

324

412 

 are   

 (a) 2, 7, 11 (b) 7, 11, 2 (c) 11, 2, 7 (d) 7, 2, 11 

 

 

 

192. The value of the determinant   of 3rd order is 9 then the value of 2'  where '  is a determinant formed by 

cofactors of the element of   is   

 (a) 9 (b) 81 (c) 729 (d) 6561 

 

 

 

 

 

193. If 
ba

01
1   and 

dc

01
2  , then 12  is equal to  [Rajasthan PET 1984] 

 (a) ac (b) bd (c) ))(( cdab   (d) None of these 

BBaassiicc  LLeevveell 

Product and Summation of Determinants 
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194. 
31

01

51

32





 equals  

 (a) 
151

02
 (b) 

150

32 
 (c) 

72

161
 (d) 

161

72


 

195. The value of 
31

21

31

33

31

14

31

42
  is 

 (a)  
124

1010
   (b) 

31

1010
 

 (c) 
31

2424
   (d) 

811

2424
 

196. If 

112

12

1

22

22





nnnr

nnnnr

nn

Dr  and 




n

r

rD

1

56 , then n equals 

 (a)  4 (b) 6 (c) 7 (d) 8 

 

 

 

197. 
4log4log

3log3log

9log8log

3log512log

33

82

43

43  [Tamilnadu (Engg.) 2002] 

 (a) 7 (b) 10 (c) 13 (d) 17 

198. If 







22

22

22

bacbca

bcacba

acabcb

 square of determinant   of the third order then   is equal to  

 (a) 

0

0

0

ab

ac

bc

 (b) 

bac

acb

cba

 (c) 

0

0

0

ab

ac

bc







 (d) None of these 

199. If 

151312

5.43.22 111







nnn

rrr

r zyxD , then the value of 




n

r

rD

1

 

 (a)  1 (b) –1 (c) 0 (d) None of these 

200. Let 

)18(4)8(7

)14(2)4(3

122

16

16

16








r

r

r

r

c

b

a

D ,  then the value of 


16

1r

rD  is  

 (a) 0 (b) cba   (c) cabcab   (d) None of these 

201. Let m be a positive integer and ,)0(,

)1(sin)(sin)(sin

121

112

2222

2 mr

mmm

mm

Cr
m

r
m

r 







  then the value of 




m

r

r

0

 is given by 

 (a) 0 (b) 12 m  (c) m2  (d) )2(sin2 2 mm  

202. If 

1025

935

815

3

2

n

n

n

Un  , then 




5

1n

nU  

 (a) 0 (b) 25 (c) 625 (d) None of these 
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203. If 

nnna

nna

na

a

333)1(

242)1(

61

233

22







 , then 




n

a

a

1

 is equal to  

 (a) 0 (b) 1 (c) 






 







 

2

)1(

2

)1( aann
 (d) None of these 

204. If 

)1(24

)32(16

)1(2

33

22









nnznrr

nnyr

nnxr

r , then the value of 




n

r

r

1

 is independent of  

 (a) x (b) y (c) z (d) n 

205. If 

2

)13(
23

12
2

)1(

2









nn

zr

nyr

nn
xr

Dr , then 


n

r

rD

1

is equal to 

 (a) )12)(1(
6

1
 nnn  (b) 22 )1(

4

1
nn  (c) 0 (d) None of these 

 

 

 

  

206. Let f, g, h and k be differentiable in (a, b). If F is defined as 
)()(

)()(
)(

xkxh

xgxf
xF  , then )(' xF  is given by  [SCRA 1999] 

 (a) 
'' kh

gf

kh

gf
  (b) 

''

''

kh

gf

kh

gf
  (c) 

'

'

'

'

kh

gf

kh

gf
  (d) 

kh

gf

kh

gf '

'
  

207. If 

x

x

x

xf

cos10

1cos1

01cos

)(  , then )3/(' f  equals 

 (a) 
8

311
 (b) 

8

35
 (c) 

8

35
 (d) None of these 

208. If 
xex

xx sin2

 , then 
0








 

xdx

d
 is equal to  

 (a) 0 (b) –1 (c) 1 (d) 2 

209. Let 

1tan

2sin2

1cos

)( 2

xx

xxx

xx

xf  ,then 
x

xf
Lim
x

)('

0
 equals 

 (a) 0 (b) 1 (c) –2 (d) None of these 

210. If 

xcx

xxx

xxxxx

xf
22

222

22

oseccos1

coseccoscos

coseccotseccossec

)(



 , then  
2/

0

)(


dxxf  

 (a) 
15

8

4



 (b) 










15

8

4


 (c) 










15

8

4


 (d) None of these 
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211. If 

xxx

xxx

xxx

xf

2sin41cossin

2sin4cos1sin

2sin4cossin1

)(
22

22

22







  , then maximum value of )(xf  is  

 (a) 0 (b) 2 (c) 4 (d) 6 

212. If )(')( xxfxf

xxx

xxx

xxx

xxx











,  then )(xf  is equal to 

 (a) ))()()((   xxxx   (b) ))()()((   xxxx  

 (c) ))()()((2   xxxx   (d) None of these 

213. If )(),( xGxF  and )(xH  are three polynomials of degree 2, then 

)('')('')(''

)(')(')('

)()()(

)(

xHxGxF

xHxGxF

xHxGxF

x   is polynomial of degree 

 (a) 2 (b) 3 (c) 4 (d) 0 

214. Let 
32

3

016

cossin

)(

ppp

xxx

xf  , where p is a constant, then )]([
3

3

xf
dx

d
 at  0x  is   [IIT 1997] 

 (a) p (b) 2pp   (c) 3pp   (d) Independent of p 

215. If 

32
2

cos
2

sin!

cossin

)(

ppp

nn
n

xxx

xf

n


 , then ))(( xf

dx

d
n

n

 at x = 0 is  

 (a) 0 (b) p (c) 3p  (d) Independent of p 

216. If 
2

222

222

2sin02sin

)sin()cos()sin(

)cos()sin()cos(

)(

xx

xxxxxx

xxxxxx

xf 



 , then )0('f  

 (a) 4 (b) 2 (c) 3 (d) 0 

   

 

 

 

 

217. If ,0 zyx  033  zyx  , 03  zyx  has non-zero solution, then                     [MP PET 1990] 

 (a) –1 (b) 0 (c) 1 (d) –3 

218. The number of solutions of the equations 03,043,04  zyxzyxzyx  is             [MP PET 1992] 

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

219. The following system of equations ,023  zyx 01514  zyx , 032  zyx  has a solution other than 

0 zyx  for   equal to  [MP PET 1990] 

 (a) 1 (b) 2 (c) 3 (d) 5 

220. The number of solutions of equations ,0 zyx  ,03  zyx  03  zyx  is [MP PET 1992] 

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

221. If the system of following equations ,0532  yx  ,05  kyx  01412  ykx  be consistent, then k =  

BBaassiicc  LLeevveell 
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 (a) –2, 
5

12
 (b) –1, 

5

1
 (c) –6, 

5

17
 (d) 6, 

5

12
  

222. If the equation yxzaxzyzayx  ,,  have non-zero solutions, then  

 (a) 012 a  (b) 013 a  (c) 01 a  (d) 01 a  

223. If the system of equations 0343  zyx , 0232  zyx , 0356  zyx   has infinite number of 

solutions, then    

 (a) 7 (b) –7 (c) 5 (d) –5 

224. The system of equations 1822 and 3245,2254  zyxzyxzyx  is  

 (a) Consistent (unique solution)  (b) Inconsistent 

 (c) Consistent (infinite solutions)  (d) None of these 

225. The system of equations 0 zyx , 0 zyx  , 0 zyx  , will have a non-zero solution if real values 

of   are given by [IIT 1984] 

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

226. The equations 172 and04,132  zyxzyxzyx   have  [Karnataka CET 1992] 

 (a) Only one solution (b) Only two solutions (c) No solution (d) Infinitely many 

solutions 

227. The number of solutions of 653,22,42  yxyxyx  is [Karnataka CET  1991] 

 (a) 0 (b) 1 (c) 2 (d) Infinitely many 

228. The existence of unique solution of the system 105,632,  azyxzyxbzyx  depends on [Kurukshetra CEE 2000] 

 (a) b only (b) a only (c) a and b (d) Neither a nor b 

229. The value of k for which the set of equations 023  zkyx , 03  zkyx  and 0432  zyx  has a non-trivial 

solution is  

 [Kurukshetra CEE 1996] 

 (a) 15 (b) 16 (c) 31/2 (d) 33/2 

230. 12and2 , 6  zyxzyxzyx  then x, y, z  are respectively 

 (a) 3, 2, 1 (b) 1, 2, 3 (c) 2, 1, 3 (d) None of these 

231. Consider the system of equations 0111  zcybxa , 0222  zcybxa , 0333  zcybxa  if 0

333

222

111



cba

cba

cba

, then 

the system has  [Roorkee 1990] 

 (a) More than two solutions   (b) One trivial and one non-

trivial solutions 

  (c) No solution    (d) Only trivial solution (0, 0, 0) 

232. If 7532  zyx , 6 zyx , 1243  zyx , then x = [MP PET 1987] 

 (a) 

241

116

537

123

611

752









 (b) 

243

111

532

241

116

537













 

 (c) 

243

111

532

241

116

537











 (d) None of these 

233. The system of equations 2 zyx , 623  zyx  and 183  zyx  has  [Kurukshetra CEET 2002] 

 (a) A unique solution    (b) No solution  

 (c) An infinite number of solutions (d) Zero solution as the only solution 
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234. If 115105,10394,9432  zyxzyxzyx  then find the value of x [UPSEAT 2002] 

 (a) 

5105

394

432

51011

3910

439

   (b) 

5105

394

432

10511

9310

349

  

 (c) 

5510

349

423

10511

3310

949

   (d) None of these 

235. Equations 322,2  yxyx  will have  [UPSEAT 1999] 

 (a) Only one solution  (b) Many finite solutions (c) No solution (d) None of these 

236. If the system of equations 0,0  zykxzkyx  and 0 zyx  has a non zero solution, then the possible 

value of k are   

 [IIT Screening 2000] 

 (a) –1, 2 (b) 1, 2 (c) 0, 1 (d) –1, 1 

237. The system of equations 2321  xxx , 623 321  xxx  and 183 321  xxx  has  [AMU 2001] 

 (a) No solution  (b) Exactly one solution  (c) Infinite solutions (d) None of these 

238. The existence of the unique solution of the system 632,105,  zyxzyxzyx   depends on   

 [Kurukshetra CEE 2002] 

 (a)   only (b)   only (c)   and   both  (d) Neither   nor   

239. The number of solutions of the following equations 132  xx , 22 31  xx , 32 21  xx  is   [MP PET 2000] 

 (a) Zero (b) One  (c) Two (d) Infinite  

240. The number of values of k for which the system of equations 13)3(,48)1(  kykkxkyxk  has infinitely 

many solutions, is    [IIT Screening 2002] 

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

241. For what value of  , the system of equations 122,1032,6  zyxzyxzyx   is inconsistent [AIEEE 2002] 

 (a) 1  (b) 2  (c) 2  (d) 3  

242. The values of the x, y, z in order, of the system of equations 42,332,323  zyxzyxzyx  are  [MP PET 2003] 

 (a) 2, 1, 5 (b) 1, 1, 1 (c) 1, –2, –1 (d) 1, 2, –1 

243. The number of solutions of the system of equations 534,123,72  zyxzyxzyx  is [EAMCET 2003] 

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

244. The system of equations   zyxzyxzyx 2,1032,6  has no solution for  [Orissa JEE 2003 ] 

 (a) 10,3    (b) 10,3    (c) 10,3    (d) None of these 

245. The system of equations 02,03,04  zycxzybxzyax  has non-trivial solution if a, b, c are in   

 (a) AP (b) GP (c) HP (d) None of these 

246. The system of equations 02,02,02  zyxzyxzyx   [has infinite number of nontrivial solutions for]  

 (a) 1  (b) 5  (c) 5  (d) No real value of   

247. The system of equations 064,0357,832  yxyxyx  is solvable if   is   

 (a) 6 (b) 8 (c) –8 (d) –6 

248. The system of the equations 6543,5432,432  zyxzyxzyx  has  

 (a) Infinitely many solutions (b) No solution  (c) Unique solution (d)None of these 

249. If the equations xazyzayx  ,  and yaxz   are the consistent having non-trivial solution, then   

 (a) 13 a  (b) 013 a  (c) 01 a  (d) None of these 
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250. The value of a for which the system of equations 0)2()1( 333  zayaxa , 0)2()1(  zayaax  and 

0 zyx  has a non-zero solution is  [Pb. CET 2000] 

 (a) –1 (b) 0 (c) 1 (d) None of these 

251. The values of   which make the system of linear equations  1 zyx ,   zyx 42 , 2104  zyx  to have the solution are 

[Kurukshetra CEE 1991] 

 (a)  3 or 4   (b) 0  or    

 (c)  1 or 2   (d) K , where K is an arbitrary constant  

252. If the equations cxazybzcyx  ,  and aybxz   have a solution other than 0,0  yx  and 0z , then a, b 

and c are connected by the relation   [MP PET 1998] 

 (a) 03333  abccba  (b) 12222  abccba  (c) 0222  abcabccba  (d) None of these 

253. If ,
zy

x
a


  

xz

y
b


  and 

yx

z
c


  where x, y, z are not all zero, then   cabcab  

 (a) 0 (b) 1 (c) –1 (d) 2 

254. Let a, b, c be positive real numbers.  the following system of equations in x, y, and z  

 1
2

2

2

2

2

2


c

z

b

y

a

x
, 1

2

2

2

2

2

2


c

z

b

y

a

x
, 1

2

2

2

2

2

2


c

z

b

y

a

x
 has  [IIT 1995] 

 (a) No solution  (b) Unique solution (c) Infinitely many solutions  (d)Finitely many solutions   

255. The system of the linear equations 423,32,2  kzyxzyxzyx  has a unique solution if   

 [EAMCET 1994; DCE 2000] 

 (a) 0k  (b) 11  k  (c) 22  k  (d) 0k  

256. If cba   and the system of equations 0 czbyax , 0 azcybx , 0 bzaycx  has a non-trivial solution 

then both the roots of the quadratic equation cbtat 2  are   

 (a) Real (b) Of opposite sign (c) Positive  (d) Complex 

257. If mba eyx  , ndc eyx  , 
dn

bm
1 , 

nc

ma
2 , 

dc

ba
3 , then the values of x and y are respectively  

 [Tamilnadu (Engg.) 2002] 

 (a) 31 /  and 32 /  (b) 12 /  and 13 /  (c) log )/( 31  and )/log( 32   (d) 31 / 
e  and 32 / 

e  

258. If the equations xzya  )( , yxzb  )( , zyxc  )( , where  ,1a 1b , 1c , admit of nontrivial solutions 

then 111 )1()1()1(   cba  is  

 (a) 2 (b) 1 (c) 
2

1
 (d) None of these 

259. If the system of equations 0 cbyax  , 0 acybx  and 0 baycx  has a solution then the system of 

equations 

  0)()()(  zbayacxcb  

  0)()()(  zcbybaxac  

  0)()()(  zacycbxba , has  

 (a) Only one solution (b) No solution (c) Infinite number of solutions (d) None of these 
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260. The value of 

cfg

fbh

gha

 is  

 (a) 2222 chbgaffghabc    (b) 222 chbgaffghabc   

 (c) 2222 chbgaffghabc    (d) None of these 

261. The value of 

0

0

0

bcac

cbab

caba







 is  

 (a) 0 (b) abc  (c) ))()(( accbba   (d) None of these 

262. The value of the determinant 

0

0

0

fg

fh

gh





 is  

 (a) fgh  (b) fgh  (c) 0 (d) fgh/1  

263. The value of an even order skew symmetric determinant is  

 (a) 0 (b) Perfect square (c) 1  (d) None of these 

264. The value of an odd order skew symmetric determinant is  

 (a) Perfect square    (b) Negative 

 (c) 1    (d) 0 

265. In a skew-symmetric matrix, the diagonal elements are all  [MP PET 1987] 

 (a) Different from each other (b) Zero (c) One  (d)None of these 

 

 

 

266. The value of 

0475
2

3
47032

5
2

3
320

ii

ii

ii







 is   

 (a) Purely real (b) Purely imaginary  (c) Non real complex (d) None of these 

 

 

 

 

 

267. If

321

321

33

22

11 111

1

1

1

aaa

bbb

yx

yx

yx

 , then the two triangles whose vertices are ),( 11 yx , ),( 22 yx , ),( 33 yx  and ),( 11 ba , 

),( 22 ba , ),( 33 ba , are 

 (a) Congruent  (b) Similar  (c) Equal in area (d) None of these 
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268. If A, B and C are the angles of a triangle and  

 0

sinsinsinsinsinsin

sin1sin1sin1

111

222







CCBBAA

CBA , then the triangle must be  

 (a) Equilateral  (b) Isosceles  (c) Any triangle  (d) Right angled. 

269. If 

74123

3272

42732

)(
2

2

2

23456









xxx

xxxx

xxxx

gfxexdxcxbxaxxf , then g  

 (a) –200 (b) 100 (c) 112 (d) –108 

270. If a, b, c are the sides of a ABC  and A, B, C are respectively the angles opposite to them, then 

1)cos(sin

)cos(1sin

sinsin2

CBAc

CBAb

AcAba



  is equal to 

    

 (a) CBA sinsinsin   (b) abc (c) 1 (d) 0 

271. If 

22

2

2

)(2)(

11)(

)(11

xz

yxy

xz

zyx

zx

zyy
xxx

zy
z

yx

zz













 , then   is independent of   

 (a) x (b) y (c) z (d) 0  

272. If 

aaxax

aax

a

xf
2

1

01

)( 



 , then )()2( xfxf   is equal to   

 (a) ax (b) )32( xaax   (c) )32( xax   (d) None of these 

273. If f(x) is a polynomial satisfying 





















x
f

xf
x

fxf

xf
1

1

)(
1

)(

2

1
)(  and 17)2( f , then the value of )5(f  is 

 (a) 126 (b) 626 (c) –124 (d) 624 

274. If 

xhxhx

hxxhx

hxhxx

tan)2tan()tan(

)tan(tan)2tan(

)2tan()tan(tan







 , then 
20

lim
hh




 is equal to  

 (a) xx 4sectan  (b) xx 2sectan9  (c) xx 4sectan  (d) xx sectan9  

275. If 1222  zyx , then 







cos)()cos1()cos1(

)cos1(cos)()cos1(

)cos1()cos1(cos)(

222

222

222

yxzyzzx

yzxzyxy

xzxyzyx







  is independent of 

 (a) x, y, z (b) y only (c) z only (d)  only 
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276. If  zyx , then the value of the determinant 

0tan)cos(

tan0sin

cossin)sin(

ABA

AB

CBzyx







 is  [Pb. CET 1999] 

 (a) 0 (b) CAB costansin2  (c) 1 (d) None of these 

277. If [a] denotes the greatest integer less than or equal to a and 21,10,01  zyx , then 

1][][][

][1][][

][][1][







zyx

zyx

zyx

 is equal to 

 (a) [x] (b) [y] (c) [z] (d) None of these 

 

 

*** 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

d b a b c a d c d d d b d c b c b a c c 

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

b d d b c b a a b c b d a b a d b c b b 

41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

a b c c b a c a c d a d a b c d b b d d 

61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

d d d a c,d c b b d d a d c b b b c b d a 

81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 

a a a c c d a d c a b d d a b b c b c c 

101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 

b a d b c c b d a b d d c c b b d a c d 

121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 

b c c c b b b a d d a d b b a b c d d c 

141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 

a b d a b a d d d a b c d a a b a a a b 

161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 

b c d d b c a a d a d d b d b c a d b d 

181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 

c b b d a a c c d c b d b d b c b a c a 

201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 

a d a a,b,c,d c b b a c d d a d d a,d b d b d d 

221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 

c c d b a d b b d b a c a a c d c a a b 

241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260 

d d d b a c b a d a c b c b a b d a b a 

261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 

a c b d b b c b d d a,b,c,d b b b a a c 
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 8.2.1 Definition . 

A rectangular arrangement of numbers (which may be real or complex numbers) in rows 
and columns, is called a matrix. This arrangement is enclosed by small ( ) or big [ ] brackets. 

The numbers are called the elements of the matrix or entries in the matrix. A matrix is 
represented by capital letters A, B, C etc. and its elements by small letters a,b,c,x,y etc. The 
following are some examples of matrices:  











32

41
A , 














531

232

i

i
B , ]9,4,1[C ,  ][, lE

h

g

a

D 

















  

 8.2.2 Order of a Matrix. 
A matrix having m rows and n columns is called a matrix of order m×n or simply m×n 

matrix (read as 'an m by n matrix). A matrix A of order m×n is usually written in the following 
manner 

nmij

mnmjmmm

inijiii

nj

nj

aA

aaaaa

aaaaa

aaaaa

aaaaa

A 



























 ][or 

......

.........................

......

.........................

......

......

321

321

22232221

11131211

, where 
nj

mi

,.....2,1

,.....2,1




 

Here ija denotes the element of ith row and jth column. Example : order of matrix 














726

513
is 2×3 

Note  :  A matrix of order m×n  contains mn elements. Every row of such a matrix 

contains n elements and every column contains m elements. 

 8.2.3 Equality of Matrices . 
Two matrix A and B are said to be equal matrix if they are of same order and their 

corresponding elements are equal Example: If 









125

361
A and 










321

321

bbb

aaa
B are equal 

matrices. 

Then 1,2,5,3,6,1 321321  bbbaaa  

 8.2.4 Types of Matrices. 
(1) Row matrix : A matrix is said to be a row matrix or row vector if it has only one row and 

any number of columns. Example :  [5  0  3] is a row matrix of order 1× 3 and [2] is a row 
matrix of order 1×1. 
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(2) Column matrix : A matrix is said to be a column matrix or column vector if it has only 

one column and any number of rows. Example : 

















 6

3

2

is a column matrix of order 3×1 and [2] is a 

column matrix of order 1×1. Observe that [2] is both a row matrix as well as a column matrix. 

(3) Singleton matrix : If in a matrix there is only one element then it is called singleton 

matrix.  

Thus, nmaijA  ][ is a singleton matrix if 1 nm Example : [2], [3], [a], [–3] are singleton 

matrices. 

(4) Null or zero matrix : If in a matrix all the elements are zero then it is called a zero matrix 

and it is generally denoted by O. Thus nmijaA  ][ is a zero matrix if 0ija for all i and j. 

Example : ]00[,
000

000
,

00

00
],0[ 
















are all zero matrices, but of different orders.  

(5) Square matrix : If number of rows and number of columns in a matrix are equal, then it is 

called a square matrix. Thus nmijaA  ][ is a square matrix if nm  . Example : 

















333231

232221

131211

aaa

aaa

aaa

is a 

square matrix of order 3×3 

(i) If nm  then matrix is called a rectangular matrix. 

(ii) The elements of a square matrix A for which nnaaaaeiji ,....,,.., 332211 are called diagonal 

elements and the line joining these elements is called the principal diagonal or leading diagonal 

of matrix A. 

(iii) Trace of a matrix : The sum of diagonal elements of a square matrix. A is called the 

trace of matrix A , which is denoted by tr A. 



n

i

nnii aaaaAtr
1

2211 ...  

Properties of trace of a matrix : Let nniiaA  ][ and nnijbB  ][ and  be a scalar 

(i) )()( AtrAtr     (ii) )()()( BtrAtrBAtr   (iii) )()( BAtrABtr     

(iv) )'()( AtrAtr   or )( TAtr  (v) nItr n )(    (vi) tr (0)= 0   

(vii) BtrAtrABtr .)(   

(6) Diagonal matrix : If all elements except the principal diagonal in a square matrix are 

zero, it is called a diagonal matrix. Thus a square matrix ][ ijaA   is a diagonal matrix if 

,0ija when ji  . 

Example : 

















400

030

002

is a diagonal matrix of order 3×3, which can be denoted by diag [2, 3, 

4] 

Note  :  No element of principal diagonal in a diagonal matrix is zero. 
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          Number of zeros in a diagonal matrix is given by nn 2  where n is the order of the 

matrix. 

  A diagonal matrix of order nn   having nddd ,.....,, 21 as diagonal elements is denoted 

by   ],...,,[diag 21 nddd . 

 (7) Identity matrix : A square matrix in which elements in the main diagonal are all '1' and 

rest are all zero is called an identity matrix or unit matrix. Thus, the square matrix ][ ijaA  is an 

identity matrix, if 









ji

ji
aij

if,0

if,1
  

 We denote the identity matrix of order n by nI . 

 Example : [1], 


























100

010

001

,
10

01
 are identity matrices of order 1, 2 and 3 respectively. 

 (8) Scalar matrix : A square matrix whose all non diagonal elements are zero and diagonal 

elements are equal is called a scalar matrix. Thus, if ][ ijaA  is a square matrix and 










ji

ji
aij

if,0

if,
, then A is a scalar matrix. 

 Example : [2], 


























500

050

005

,
10

01
 are scalar matrices of order 1, 2 and 3 respectively. 

 Note  :  Unit matrix and null square matrices are also scalar matrices. 

 (9) Triangular Matrix : A square matrix ][ ija is said to be triangular matrix if each element 

above or below the principal diagonal is zero. It is of two types  

 (i) Upper Triangular matrix : A square matrix ][ ija is called the upper triangular matrix, if 

0ija  when ji  .  

 Example : 

















600

340

213

 is an upper triangular matrix of order 3×3. 

 (ii) Lower Triangular matrix : A square matrix ][ ija is called the lower triangular matrix, if 

0ija when i< j. 

 Example : 

















254

032

001

 is a lower triangular matrix of order 3×3. 

  Note  :  Minimum number of zeros in a triangular matrix is given by 
2

)1( nn
where n is 

order of matrix. 

 Diagonal matrix is both upper and lower triangular.  
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 A triangular matrix nnijaa  ][ is called strictly triangular if 0ija for ni 1  

 

Example: 1 A square matrix ][ ijaA  in which 0ija for ji  and kaij  (constant) for ji  is called a   [EAMCET 2001]      [IIT Screening 1990]   

  

 (a) Unit matrix (b) Scalar matrix (c) Null matrix (d) Diagonal matrix 

 

Solution: (b) When 0ija for ji  and ija is constant for ji  then the matrix nnija ][ is called a scalar matrix  

Example: 2 If A, B are square matrix of order 3, A is non singular and ,0AB then B is a     [EAMCET 2002] 

 (a) Null matrix (b) Singular matrix (c) Unit matrix  (d) Non singular matrix 

Solution: (a) AB = 0 when B is null matrix.  

Example: 3 The matrix 















 

900

1130

752

is known as    

 (a) Symmetric matrix (b) Diagonal matrix (c) Upper triangular matrix  (d)Skew symmetric matrix 

Solution: (c) We know that if all the elements below the diagonal in a matrix are zero, then it is an upper 
triangular matrix.  

Example: 4 In an upper triangular matrix n×n, minimum number of zeros is    [Rajasthan PET 1999] 

 (a) 
2

)1( nn
 (b) 

2

)1( nn
 (c) 

2

)1(2 nn
  (d) None of these 

Solution: (a) As we know a square matrix ][ ijaA  is called an upper triangular matrix if 0ija for all i>j 

 
















































nn

nnnn

nnn

nnn

nnn

nnn

a

aa

aaaa

aaaaa

aaaaaa

aaaaaaa

A

00....0000

0....0000

....000

....00

....0

....

)1()1)(1(

4)1(4)2(444

3)1(3)2(33433

2)1(2)2(2242322

1)1(1)2(114131211

.  Number of zeros 

= 12.....)2()1(  nn
2

)1( nn 
  

Example: 5  If ][ ijaA  is a scalar matrix then trace of A is    

 (a) 
i j

ija  (b) 
i

ija  (c) 
j

ija   (d) 
i

iia  

Solution: (d) The trace of 




n

i

iiaA

1

Sum of diagonal elements. 

 8.2.5 Addition and Subtraction of Matrices. 

If nmijaA  ][ and nmijbB  ][ are two matrices of the same order then their sum A+B is a 

matrix whose each element is the sum of corresponding elements. i.e. nmijij baBA  ][  

 Example : If 



















14

31

25

A  and 



















33

22

51

B , then 











































47

53

76

3134

2321

5215

BA  

 Similarly, their subtraction BA  is defined as nmijij baBA  ][   
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 i.e. in above example 

















































21

11

34

3134

2321

5215

BA   

 Note  :  Matrix addition and subtraction can be possible only when matrices are of  the 

same order.  

 Properties of matrix addition : If A, B and C are matrices of same order, then  

 (i) ABBA  (Commutative law)   

 (ii) )()( CBACBA  (Associative law) 

 (iii) ,AAOOA  where O is zero matrix which is additive identity of the matrix. 

 (iv) AAAA  )(0)( , where )( A is obtained by changing the sign of every element of 

A, which is additive inverse of the matrix. 

 (v) CB
ACAB

CABA









(Cancellation law) 

 8.2.6 Scalar Multiplication of Matrices. 

Let nmijaA  ][ be a matrix and k be a number, then the matrix which is obtained by 

multiplying every element of A by k is called scalar multiplication of A by k and it is 

denoted by kA.  

Thus, if nmijaA  ][ , then nmijkaAkkA  ][ . Example : If 



















64

13

42

A ,  then 



















3020

515

2010

5 A  

Properties of scalar multiplication: 

If ,A B are matrices of the same order and ,  are any two scalars then  

(i) BABA   )(     (ii) AAA   )(  

(iii) )()()( AAA      (iv) )()()( AAA    

Note :  All the laws of ordinary algebra hold for the addition or subtraction of matrices 

and their multiplication by scalars. 

 8.2.7 Multiplication of Matrices. 

  Two matrices A and B are conformable for the product AB if the number of columns in A 

(pre-multiplier) is same as the number of rows in B (post multiplier).Thus, if nmijaA  ][ and 

pnijbB  ][ are two matrices of order m×n and pn  respectively, then their product AB is of order 

pm  and is defined as 



n

r

rjirij baAB
1

)(  

 





















nj

j

j
inii

b

b

b
aaa



1

2
21 ]...[ = (ith row of A)(jth column of B) .....(i),  where i=1, 2, ..., m and 

j=1, 2, ...p 

 Now we define the product of a row matrix and a column matrix. 



 

 

 

 
352 Matrices  

 Let  naaaA ....21 be a row matrix and 





















nb

b

b

B

2

1

be a column matrix.  

 Then  nnbababaAB  ....2211   …(ii). Thus, from (i), 

 ijAB)( Sum of the product of elements of ith row of A with the corresponding elements of jth 

column of B. 

Properties of matrix multiplication 

If A,B and C are three matrices such that their product is defined, then  

(i) BAAB   (Generally not commutative) 

(ii) )()( BCACAB    (Associative Law) 

(iii) AIAIA     , where I is identity matrix for matrix multiplication 

(iv) ACABCBA  )(  (Distributive law) 

(v) If CBACAB    (Cancellation law is not applicable) 

(vi) If AB= 0 It does not mean that A= 0 or B = 0, again product of two non 

zero matrix may be a zero matrix. 

Note  :  If A and B are two matrices such that AB exists, then BA may or may not exist.   

 The multiplication of two triangular matrices is a triangular matrix. 

 The multiplication of two diagonal matrices is also a diagonal matrix and 

 diag ),....,(diag),....,(diag ),....,( 22112121 nnnn babababbbaaa   

  The multiplication of two scalar matrices is also a scalar matrix. 

  If A and B are two matrices of the same order, then  

 (i) BAABBABA  222)(    (ii) BAABBABA  222 )(  

 (iii) BAABBABABA  22))((   (iv) BAABBABABA  22))((  

 (v) )()()( ABBABA   

 8.2.8 Positive Integral Powers of A Matrix. 

The positive integral powers of a matrix A are defined only when A is a square matrix. Also 

then AAA .2  , AAAAAA 23 ..  . Also for any positive integers m ,n. 

(i) nmnm AAA       (ii) mnmnnm AAA )()(   

(iii) IIII mn  ,      (iv) nIA 0 where A is a square matrix of 

order n. 

 8.2.9 Matrix Polynomial . 

Let nn
nnn axaxaxaxaxf  


1
2

2
1

10 ...)( be a polynomial and let A be a square matrix of 

order n. Then nnn
nnn IaAaAaAaAaAf  


1
2

2
1

10 ...)( is called a matrix polynomial. 

Example : If 23)( 2  xxxf  is a polynomial and A is a square matrix, then IAA 232  is a 

matrix polynomial. 
 

Example: 6 If 









 2then,

cossin

sincos
AA




      [Rajasthan PET 2001]   
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 (a) 
















cossin

sincos
 (b) 

















cossin

sincos
 (c) 

















cossin

sincos
 (d) 

















cossin

sincos
  

Solution: (c)  Since 





























cossin

sincos

cossin

sincos
.2 AAA 
















2cos2sin

2sin2cos
 

Example: 7 If 









ab

ba
A  and 












2A then     [AIEEE 2003]   

 (a) abba   ,22  (b) abba 2,22    (c) 2222 , baba    (d) 22,2 baab     

Solution: (b) 


























ab

ba

ab

ba
A



2  

















22

22

2

2

baab

abba
. On comparing, we get, abba 2,22    

Example: 8 If Nn
i

i
A 








 ,

0

0
, then nA 4 equals      [AMU 1992]   

 (a) 








10

01
 (b) 









i

i

0

0
 (c) 









0

0

i

i
 (d) 









00

00
  

Solution: (a) 






























10

01

0

0

0

02

i

i

i

i
A ,  IAAA 



































10

01

10

01

10

01
. 224 ; 










10

01
)( 4 IIA nn    

Example: 9 If 
























1

1
,

12

11

b

a
BA and 222)( BABA  then value of a and b are    [Kurukshetra CEE 2002]   

 (a) 1,4  ba  (b) 4,1  ba  (c) 4,0  ba  (d) 4,2  ba   

Solution: (b) We have BABABABA  .)( 222  

 ∵ 0BAAB    0
12

12

32

2



























bb

aa

ba

ba
 

 0
422

122














ba

aba
. On comparing, we get, 01 a  1a  and 04 b   4b  

Example: 10 The order of 

































z

y

x

cfg

fbh

gha

zyx ][ is      [EAMCET 1994]   

 (a) 3×1 (b) 1×1 (c) 1×3 (d) 3×3  

Solution: (b) Order will be )11()13)(33)(31(    

Example: 11 Let 















 



100

0cossin

0sincos

)( 



F . Then )'().(  FF is equal to        [AMU 1995]   

 (a) )'(F  (b) )'/( F  (c) )'(  F  (d) )'(  F   

Solution: (c) We have 















 



100

0cossin

0sincos

)( 



F , 























100

0cossin

0sincos

)( 



F  

 



































 



100

0cossin

0sincos

100

0cossin

0sincos

)().( 







 FF























100

0)cos()sin(

0)sin()cos(





)(   F  

Example: 12 For the matrix 



















012

121

011

A , which of the following is correct    [Kerala (Engg.) 2001]   

 (a) 03 23  IAA  (b) 03 23  IAA  (c) 02 23  IAA  (d) 023  IAA   
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Solution: (b) 





















































143

265

132

012

121

011

012

121

011

.2 AAA , 





















































4129

61915

397

012

121

011

143

265

132

.23 AAA  

 IAA 























































100

010

001

3129

61815

396

4129

61915

397

.3 23   03 23  IAA  

Example: 13 If 


















15

01
,

11

0
BA


, then the value of  for which BA 2  is   [IIT Screening 2003]   

 (a) 1 (b) –1 (c) 4 (d) No real values  

Solution: (d) 
































11

0

11

0

11

0 2
2




A   ∵ BA 2  (given) 

 Then 





















 15

01

11

02




 12  and 51  . Clearly no real value of   

 8.2.10 Transpose of a Matrix.  

The matrix obtained from a given matrix A by changing its rows into columns or columns 

into rows is called transpose of Matrix A and is denoted by TA or A  . 

From the definition it is obvious that if order of A is m×n, then order of TA is n×m  

Example : Transpose of matrix 
32321

321












bbb

aaa
 is 

2333

22

11

 


















ba

ba

ba

  

Properties of transpose : Let A and B be two matrices then 

(i) AA TT )(        

(ii) ABABA TTT ,)(  and B being of the same order 

(iii) kkAkA TT ,)(   be any scalar (real or complex) 

(iv) AABAB TTT ,)(  and B being conformable for the product AB 

(v) 
TTTT

n

T

n
T

nn AAAAAAAAAA 12311321 .......).....(    

(vi) IIT       

 8.2.11 Determinant of a Matrix . 

If 



















333231

232221

131211

aaa

aaa

aaa

A be a square matrix, then its determinant, denoted by |A| or Det (A) is 

defined as  

     

333231

232221

131211

||

aaa

aaa

aaa

A   

Properties of determinant of a matrix 

(i) || A exists A is square matrix   (ii) |||||| BAAB   

(iii) |||| AAT        (iv) |,||| AkkA n if A is a square matrix of 

order n 
(v) If A and B are square matrices of same order then |AB|=|BA| 
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(vi) If A is a skew symmetric matrix of odd order then 0|| A  

(vii) If ),.....,(diag 21 naaaA  then naaaA ...|| 21  (viii) .|,||| NnAA nn   
 

Example: 14 If A and B are square matrices of same order then   
                         [Pb. CET 1992; Roorkee 1995; MP PET 1990; Rajasthan PET 

1992, 94] 
 (a) BAAB )(    (b) ABAB )(   

 (c) 0||0||if,0  BorAAB  (d) IBorIAAB  ||if,0   

Solution: (b)  nnjknnij bBaA   ][,][ , nniknnjknnij cbaAB   ][][][ , where jkijik bac   

 nnkinnik ccAB   ][][)( nnjinnkj ab  ][][ = AB   

 Alternatively, Let 
2222

40

31
,

43

21




















 BA ; 










253

111
AB  

 









2511

31
)( 'AB  …..(i)  and 



























2511

31

42

31

43

01''AB  …..(ii) 

 From (i) and (ii), ABAB )(  

Example: 15 If A,B are 3×2 order matrices and C is a 2×3 order matrix, then which of the following  matrices not 
defined   
         [Rajasthan PET 1998]  

 (a) BA t   (b) tCB   (c) CA t   (d) tt BA    

Solution: (a)  Order of A is 3 × 2 and order of B is 3 × 2 and order of tA is 2 × 3 then 

 32][  tt ABA + 23][ B is not possible because order are not same. 

 8.2.12 Special Types of Matrices. 
 (1) Symmetric and skew-symmetric matrix  

  (i) Symmetric matrix : A square matrix ][ ijaA  is called symmetric matrix if jiij aa  for all i, j 

or AAT   

 Example : 

















cfg

fbh

gha

 

 Note  :  Every unit matrix and square zero matrix are symmetric matrices. 

           Maximum number of different elements in a symmetric matrix is 
2

)1( nn
 

 (ii) Skew-symmetric matrix : A square matrix ][ ijaA  is called skew- symmetric matrix if 

jiij aa  for all i, j 

 or AAT  . Example : 





















0

0

0

fg

fh

gh

 

 Note  :  All principal diagonal elements of a skew- symmetric matrix are always zero 

because for any diagonal element. 0 ijijij aaa  

          Trace of a skew symmetric matrix is always 0. 

 Properties of symmetric and skew-symmetric matrices: 

 (i) If A is a square matrix, then AAAAAA TTT ,, are symmetric matrices, while TAA  is skew- 

symmetric matrix.  

 (ii) If A is a symmetric matrix, then ABBAAAKAA TnT ,,,,, 1  are also symmetric matrices, 

where Nn , RK   and B is a square matrix of order that of A 
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 (iii) If A is a skew-symmetric matrix, then  

 (a) nA 2 is a symmetric matrix for Nn ,  

 (b) 12 nA is a skew-symmetric matrix for Nn , 

 (c) kA is also skew-symmetric matrix, where Rk  , 

 (d) ABBT is also skew- symmetric matrix where B is a square matrix of order that of A.  

 (iv) If A, B are two symmetric matrices, then 

 (a) BAABBA  ,  are also symmetric matrices,  

 (b) BAAB  is a skew- symmetric matrix, 

 (c) AB is a symmetric matrix, when BAAB  . 

 (v) If A,B  are two skew-symmetric matrices, then 

 (a) BAABBA  , are skew-symmetric matrices,  

 (b) BAAB  is a symmetric matrix.  

 (vi) If A a skew-symmetric matrix and C is a column matrix, then TC AC is a zero matrix. 

 (vii) Every square matrix A can uniquelly be expressed as sum of a symmetric and skew-

symmetric matrix i.e.  

 
















 )(

2

1
)(

2

1 TT AAAAA . 

 (2) Singular and Non-singular matrix : Any square matrix A is said to be non-singular if 

,0|| A and a square matrix A is said to be singular if 0|| A . Here || A (or det(A) or simply det 

|A| means corresponding determinant of square matrix A.  

 Example : 









54

32
A  then AA  21210

54

32
||  is a non singular matrix. 

 (3) Hermitian and skew-Hermitian matrix : A square matrix ][ ijaA  is said to be hermitian 

matrix if AAeijiaa jiij  ... . Example : 




































2225

2543

25433

,

ii

ii

ii

dicb

icba
 are Hermitian 

matrices. 

 Note  :  If A is a Hermitian matrix then  iiii aa iia  is real ,i  thus every diagonal element 

of a Hermitian matrix must be real. 

 A Hermitian matrix over the set of real numbers is actually a real symmetric 
matrix and a square matrix, A=|aij| is said to be a skew-Hermitian if 

AAeijiaa jiij  ..,. .   

 Example : 




































0421

42223

1233

,
02

20

ii

iii

iii

i

i
 are skew-Hermitian matrices. 

 If A is a skew-Hermitian matrix, then 0 iiiiiiii aaaa i.e. iia must be purely 

imaginary or zero.  
 A skew-Hermitian matrix over the set of real numbers is actually a real skew-

symmetric matrix. 

 (4) Orthogonal matrix : A square matrix A is called orthogonal if AAIAA TT   i.e. if TAA 1  

 Example : 

















cossin

sincos
A is orthogonal because TAA 
















cossin

sincos1  
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 In fact every unit matrix is orthogonal. 

 (5) Idempotent matrix : A square matrix A is called an idempotent matrix if AA 2 . 

 Example : 








2/12/1

2/12/1
is an idempotent matrix, because AA 























2/12/1

2/12/1

4/14/14/14/1

4/14/14/14/12 . 

 Also, 


















10

00
and   

00

01
BA  are idempotent matrices because AA 2  and BB 2 . 

 In fact every unit matrix is indempotent.  

 (6) Involutory matrix : A square matrix A is called an involutory matrix if IA 2 or AA 1  

 Example : 









10

01
A is an involutory matrix because IA 










10

012  

 In fact every unit matrix is involutory. 

 (7) Nilpotent matrix : A square matrix A is called a nilpotent matrix if there exists a 

Np  such that 0pA  

 Example : 









01

00
A is a nilpotent matrix because 0

00

002 







A    (Here P = 2)  

 (8) Unitary matrix : A square matrix is said to be unitary, if AA ' I since |||| AA  and 

|||'||'| AAAA  therefore if A A=I, we have 1|||'| AA  

 Thus the determinant of unitary matrix is of unit modulus. For a matrix to be unitary it 

must be non-singular. 

Hence IAAIAA   

 (9) Periodic matrix : A matrix A will be called a periodic matrix if AAk 1 where k is a 

positive integer. If, however k is the least positive integer for which ,1 AAk  then k is said to be 

the period of A. 

 (10) Differentiation of a matrix : If 









)()(

)()(

xlxh

xgxf
A  then 














)()(

)()(

xlxh

xgxf

dx

dA
is a differentiation of 

matrix A. 

 Example : If 









22

sin2

x

xx
A then 










02

cos2 xx

dx

dA
 

 (11) Submatrix : Let A be m×n matrix, then a matrix obtained by leaving some rows or 

columns or both, of A is called a sub matrix of A. Example : If 



















352

223

012

'A and 








35

22
are sub 

matrices of matrix















 



1352

4223

1012

A   

 (12) Conjugate of a matrix : The matrix obtained from any given matrix A containing complex 

number as its elements, on replacing its elements by the corresponding conjugate complex 
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numbers is called conjugate of A and is denoted by A  . Example : 

























7878

766554

433221

i

iii

iii

A  then 

























7878

766554

433221

i

iii

iii

A  

 Properties of conjugates : 

 (i)   AA      (ii)   BABA   

 (iii)  ,)( AA  being any number (iv) ABAAB ,)(  and B being conformable for 

multiplication.  

 (13) Transpose conjugate of a matrix : The transpose of the conjugate of a matrix A is called 

transposed conjugate of A and is denoted by .A The conjugate of the transpose of A is the same 

as the transpose of the conjugate of A i.e. AAA  )()( . 

 If nmijaA  ][ then mnjibA  ][ where ijji ab  i.e. the thij ),( element of A the conjugate of 

thji ),( element of A. 

 Example : If 

























7878

766554

433221

i

iii

iii

A ,  then 

























77643

876532

85421

ii

iii

ii

A  

 Properties of transpose conjugate 

 (i) AA  )(  (ii)  BABA  )(       (iii) ,)(  AKkA  K being any number (iv) 
 ABAB )(  

  

Example: 16 The matrix 























0117

1105

750

is known as       [Karnataka CET 2000] 

 (a) Upper triangular matrix (b) Skew-symmetric matrix (c) Symmetric matrix (d) Diagonal matrix  

Solution: (b) In a skew-symmetric matrix, 3,2,1,  jiaa jiij and ij  , iiii aa    each aii =0 

 Hence the given matrix is skew-symmetric matrix ][ AAT  . 

Example: 17 The matrix 























321

431

42 

is non singular if      [Kurukshetra CEE 2002]  

 (a) 2  (b) 2  (c) 3  (d) 3   

Solution: (a) The given matrix 

























321

431

42 

A is non singular If |A|  0  

   0

321

431

42

|| 











A   0

321

431

031









][ 211 RRR   

  


































133

322
,0

350

110

031

||
RRR

RRR
A





  

                   0)53(1     02    2  
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Example: 18 The matrix 





















122

212

221

3

1
A is      [Kurukshetra CEE 2002] 

 (a) Orthogonal (b) Involutary (c) Idempotent (d) Nilpotent  

Solution: (a) Since for given 

122

212

221

3

1



A . For orthogonal matrix )33(  IAAAA TT   

  








































122

212

221

122

212

221

3

1TAA I3

900

090

009

3

1


















 . Similarly IAA T 3 . Hence A is orthogonal  

Example: 19 If 













132

24

xx

x
A is symmetric, then x =      [Karnataka CET  1994] 

 (a) 3 (b) 5 (c) 2 (d) 4  

Solution: (b) For symmetric matrix, TAA    

























132

24

12

324

xx

x

xx

x
  232  xx   5x  

Example: 20  If A and B are square matrices of order n×n, then 2)( BA  is equal to          [Karnataka CET 1999; Kerala 

(Engg.) 2002] 

 (a) 22 BA   (b) 22 2 BABA   (c) 22 2 BABA   (d) 22 BBAABA    

Solution: (d) Given A and B are square matrices of order n×n we know that 

 222 ))(()( BBAABABABABA   

Example: 21 If ,
cossin

sincos







 





A then which of the following statement is not correct   [DCE 2001]  

 (a) A is orthogonal matrix (b) TA  is orthogonal matrix (c) Determinant  1A  (d) A is not invertible   

Solution: (d) ,01|| A therefore A is invertible. Thus (d) is not correct    

Example: 22 Matrix A is such that IAA  22 where I is the identity matrix. Then for  nAn ,2     [EAMCET 1992] 

 (a) InnA )1(   (b) InA   (c) InAn )1(2 1   (d) IAn 12   

Solution: (a) We have, IAA  22   AIAAA )2(.2  ; IAAA  23 2 IAIA  ]2[2   IAA 233   

 Similarly IAA 344   and hence InnAAn )1(   

Example: 23 Let 

























001

010

100

A , the only correct statement about the matrix A is    [AIEEE 2004] 

 (a) IA 2    (b) IA )1( , where I is unit matrix  

 (c) 1A does not exist   (d) A is zero matrix 

Solution: (a)  















































001

010

100

001

010

100

.2 AAA I



















100

010

001

.  Also, 1A exists as 1|| A      

 8.2.13 Adjoint of a Square Matrix. 

 Let ][ ijaA  be a square matrix of order n and let ijC be cofactor of ija in  A. Then the 

transpose of the matrix of cofactors of elements of A is called the adjoint of A and is denoted by 

adj A 
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 Thus, adj  jiij
T

ij CAadjCA )(][ cofactor of jia in A. 

 If ,

333231

232221

131211



















aaa

aaa

aaa

A then  ;

332313

322212

312111

333231

232221

131211





































CCC

CCC

CCC

CCC

CCC

CCC

Aadj

T

 

 Where ijC denotes the cofactor of ija in A. 

 Example : pCqCrCsC
sr

qp
A 








 22211211 ,,,,  

 


























pr

qs

pq

rs
Aadj

T

 

 Note :  The adjoint of a square matrix of order 2 can be easily obtained by interchanging 

the diagonal elements and changing signs of off diagonal elements. 
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 Properties of adjoint matrix : If A, B are square matrices of order n and nI is corresponding unit matrix, 

then  (i) AAadjIAAadjA n )(||)(   (Thus A (adj A) is always a scalar matrix) 

 (ii) 1||||  nAAadj    (iii) AAAadjadj n 2||)(   

 (iv) 
2)1(|||)(|  nAAadjadj    (v) TT AadjAadj )()(   

 (vi) ))(()( AadjBadjABadj     (vii) NmAadjAadj mm  ,)()(  

 (viii) RkAadjkkAadj n   ),()( 1    (ix) nn IIadj )(  

 (x) OOadj )(    (xi) A is symmetric  adj A is also symmetric. 

 (xii) A is diagonal  adj A is also diagonal.  (xiii) A is triangular  adj A is also triangular. 

 (xiv) A is singular  |adj A|= 0 

 8.2.14 Inverse of a Matrix. 

 A non-singular square matrix of order n is invertible if there exists a square matrix B of the same order 

such that BAIAB n  . 

 In such a case, we say that the inverse of A is B and we write BA 1  

 The inverse of A is given by Aadj
A

A .
||

11   

 The necessary and sufficient condition for the existence of the inverse of a square matrix A is that 

0|| A  

 Properties of inverse matrix: 

 If A and B are invertible matrices of the same order, then  

 (i) AA  11)(     (ii) TT AA )()( 11    

 (iii) 111)(   ABAB    (iv) NkAA kk   ,)()( 11  [In particular ])()( 2112   AA  

 (v) 11 )()(   AadjAadj    (vi) 11 ||
||

1
||   A

A
A  

 (vii) A = diag )...( 21 naaa )...( 11
2

1
1

1   naaadiagA  (viii) A is symmetric  1A  is also symmetric. 

 (ix) A is diagonal, 10||  AA is also diagonal. (x) A is scalar matrix  1A is also scalar matrix. 

 (xi) A is triangular, 0|| A  1A is also triangular. (xii) Every invertible matrix possesses a unique 

inverse. 

Note  :  (Cancellation law with respect to multiplication) 

 If A is a non singular matrix i.e., if 0|| A ,then 1A exists and )()( 11 ACAABAACAB     

  CAABAA )()( 11     CBICIB    0||  ACBACAB  
   

Example: 24 If 









43

24
A , then || Aadj is equal to      [UPSEAT 2003]  

 (a) 16 (b) 10 (c) 6 (d) None of these  

Solution: (b) 













43

24
Aadj  



 

 

 

 
360 Matrices  

 10616
43

24
|| 




Aadj   

Example: 25 If 3, – 2 are the Eigen values of non-singular matrix A and |A| = 4 . Then Eigen values of adj (A) are   

                 [Kurukshetra CEE 2002]   

 (a) 3/4, –1/2  (b) 4/3, –2 (c) 12, –8  (d) –12, 8  

Solution: (b)  Since 
||

1

A

Aadj
A  and if  is Eigen value of A then 1 is Eigen value of 1A , thus for ||)()( 1 AxAxAadj   

 IA 1.||    

 )(Aadj corresponding to Eigen value 

 3  is = 4/3 and for 2 is = 2/4   = –2  

Example: 26 If matrix 



















110

121

423

A and )(
11 Aadj
K

A  , then K is       [UPSEAT 2002] 

 (a) 7 (b) –7 (c) 1/7 (d) 11  

Solution: (d) We know that 
||

)(1

A

Aadj
A  .  We have )(

11 Aadj
K

A   i.e. || AK    

 and 

110

121

423

K  )1(4)1(2)3(3  11429   

Example: 27 The inverse of matrix 









dc

ba
A is 

         [AMU 2001]                  

 (a) 












ac

bd
 (b) 













 ac

bd

bcad

1
 (c) 









10

01

||

1

A
 (d) 













cd

ab
  

Solution: (b) Here bcad
dc

ba
A || ,  














ac

bd
Aadj )( . Hence 
















ac

bd

bcad
A

11   

Example: 28 Let 























111

312

111

A and 





















321

05

224

.10 B . If B is the inverse of matrix A, then  is    [AIEEE  2004] 

 (a) 5 (b) –1 (c) 2 (d) –2  

Solution: (a) We have, 























111

312

111

A ,   10)1(1)5(1)4(1|| A  and 





















321

505

224

)(Aadj   

 Then 





















321

505

224

10

11A   

 According to question, B is the inverse of matrix A. Hence 5  

Example: 29 Matrix 















 



10

312

01

K

K

A is invertible for       [UPSEAT 2002] 

 (a) 1K  (b) 1K  (c) 0K  (d) All real K  

Solution: (d) For invertible, 0|| A  i.e., 0

10

312

01





K

K
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 0)()1(1  KK   01|| 2  KA , which is true for all real K . 

Example: 30 Let p be a non-singular matrix,      [Orissa JEE 2002] 

 0.......1 2  nppp  (0 denotes the null matrix), then 1p =         [] 

 (a) np  (b) np  (c) ).....1( npp   (d) None of these 

Solution: (a) We have, 01 2  nppp   

 Multiplying both sides by 1p , 111 .0.....   pIpIpIp n  

 0)....1( 11   nppIp    )....1( 121   npppIp
nn pp  )( . 

Example: 31 Let ,

100

0cossin

0sincos

)(















 

 



f where R ,then 1)]([ f is equal to     [AMU 2000] 

 (a) )( f  (b) )( 1f  (c) )2( f  (d) None  

Solution: (a) 1

100

0cossin

0sincos

|)(| 



 



f  , adj  of 

100

0cossin

0sincos

)( 



 f  

 

100

0cossin

0sincos

)]([ 1 



 f  ......(i)      and   

100

0cossin

0sincos

)( 



 f ......(ii)  

 From (i) and (ii),   ][)(
1

 


ff  

Example: 32 If I is a unit matrix of order 10, then the determinant of I is equal to     [Kerala (Engg.) 2002] 

 (a) 10 (b) 1 (c) 1/10 (d) 9  

Solution: (b) Determinant of unit matrix of any order =1.  

Example: 33 If 













2

2
A and 125|| 3 A then  =      [IIT Screening 2004] 

 (a) 3  (b) 2  (c) 5  (d) 0  

Solution: (a) 5||||||125 33  AAA  and 54|| 2  A   92    3  

Example: 34 If |A| denotes the value of the determinant of the square matrix A of order 3, then  |2| A  [MP PET 1987, 89, 92, 2000] 

 (a) ||8 A  (b) ||8 A  (c) ||2 A  (d) None of these 

Solution: (a)  We know that, det. AA n det)1()(  , where n is order of square matrix  

 If A is square matrix of order 3, Then 3n . Hence ||8||)2(|2| 3 AAA  . 

Example: 35 For how many value (s) of x in the closed interval [–4, –1] is the matrix 























213

213

213

x

x

x

singular 

          [Karnataka CET  2002] 

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

Solution: (d) 0

213

213

213









x

x

x

  

 0

213

213

0









x

x

xx

      ][ 211 RRR    ,     0

213

0

0









x

xx

xx

       ][ 322 RRR   

 0

213

00









x

xxx

x

         ][ 322 CCC   

 0)]3()[(  xxxx  0)4( 2  xxx    4,0 x  
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 Hence only one value of x in closed interval [–4,–1] i.e. 4x  

Example: 36 Inverse of diagonal matrix (if it exists) is a  

 (a) Skew-symmetric matrix (b) Diagonal matrix (c) Non invertible matrix (d) None of these 

Solution: (b) Let )......,,,(diag 321 nddddA    

 As A is invertible, therefore 0)det( A   0.......,,, 321 ndddd   0
i

d  for i = 1, 2, 3…..n 

 Here, cofactor of each non diagonal entry is 0 and cofactor of iia  

 niinii
i dddddddddddddiag ,......,......,,)].....,,.....,,,([det)1( 1132111321

1


 
i

nii

i d

A
didddddd

d

||
].....,,,.....,,,[

1
11321    

 ,
1

.......,
1

,
1

)(
||

1

21

1
















nddd
diagAadj

A
A  which is a diagonal matrix 

 8.2.15 Elementary Transformations or Elementary Operations of a Matrix. 
 The following three operations applied on the rows (columns) of a matrix are called elementary row 
(column) transformations 

 (1) Interchange of any two rows (columns) 

 If ith row (column) of a matrix is interchanged with the ith row (column), it will be denoted by 

)( jiji CCRR   

 Example : 



















423

121

312

A , then by applying 32 RR  , we get 





















121

423

312

B  

 (2) Multiplying all elements of a row (column) of a matrix by a non-zero scalar 

 If the elements of ith row (column) are multiplied by a non-zero scalar k, it will be denoted by 

)(kRR ii  , )]([ kCC ii  or ][, iiii kCCkRR   

 If























321

210

123

A , then by applying 22 3RR  we obtain 























321

630

123

B  

 (3) Adding to the elements of a row (column), the corresponding elements of any other row (column) 
multiplied by any scalar k. If k times the elements of jth row (column) are added to the corresponding elements 

of the ith row (column), it will be denoted by  jiijii kCCCkRRR    

 If ,

1310

2011

1312

















A then the application of elementary operation 133 2RRR  gives the matrix 

 ,

3934

2011

1312

















B  If a matrix B is obtained from a matrix A by one or more elementary transformations, 

then A and B  are equivalent matrices and we write BA ~  

 Let ,

4213

3412

4321

















A then ,

4213

1111

4321

~

















A   applying 122 )1( RRR   

 



















2211

2111

1321

~ , applying 344 )1( CCC   

  An elementary transformation is called a row transformation or a column transformation according as it 
is applied to rows or columns. 
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 8.2.16 Elementary Martix. 

 A matrix obtained from an identity matrix by a single elementary operation (transformation) is called an 

elementary matrix. Example : 

















































010

100

001

,

001

010

100

100

010

031

 are elementary matrices obtained from 3I by 

subjecting it to the elementary transformations 31211 ,3 CCRRR   and 32 RR  respectively. 

 Theorem 1 : Every elementary row (column) transformation of an m×n matrix (not identity matrix) can be 

obtained by pre-multiplication (post- multiplication) with the corresponding elementary matrix obtained from the 

identity matrix mI )( nI by subjecting it to the same elementary row (column) transformation. 

 Theorem 2 : Let ABC  be a product of two matrices. Any elementary row (column) transformation of 

AB can be obtained by subjecting the pre-factor A (post factor B) to the same elementary row (column) 

transformation.     

 Method of finding the inverse of a matrix by elementary transformations : Let A be a non singular 

matrix of order n. Then A can be reduced to the identity matrix nI by a finite sequence of elementary 

transformation only. As we have discussed every elementary row transformation of a matrix is equivalent to 

pre-multiplication by the corresponding elementary matrix. Therefore there exist elementary matrices 

kEEE ....., 21 such that  

  nkk IAEEEE  )( 12...1   

 11
121 )...( 

  AIAAEEEE nkk    (post multiplying by 1A ) 

 1
121 )...( 

  AIEEEE nkk           )and( 111
nn IAAAAI    nkk IEEEEA )...( 121

1


   

 Algorithm for finding the inverse of a non singular matrix by elementary row transformations 

 Let A be non- singular matrix of order n 

 Step I : Write AIA n  

 Step II : Perform a sequence of elementary row operations successively on A on the LHS and the pre 

factor nI on the RHS till we obtain the result BAIn   

 Step III : Write BA 1  

 Note :  The following steps will be helpful to find the inverse of a square matrix of order 3 by using 

elementary row transformations. 
 Step I : Introduce unity at the intersection of first row and first column either by interchanging two rows or 

by adding a constant multiple of elements of some other row to first row. 
 Step II : After introducing unity at (1,1) place introduce zeros at all other places in first column. 
 Step III Introduce unity at the intersection of 2nd row and 2nd column with the help of 2nd and 3rd row. 
 Step IV : Introduce zeros at all other places in the second column except at the intersection of 2nd row 
and 2nd column. 
 Step V : Introduce unity at the intersection of 3rd row and third column. 
 Step VI : Finally introduce zeros at all other places in the third column except at the intersection of third 

row and third column. 

Example: 37 Using elementary row transformation find the inverse of the matrix 

























053

102

213

A          [] 
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 (a) 























4/12/34/5

8/14/38/3

8/14/58/5

 (b) 





















130

133

155

8

1
 (c) 





















21210

163

155

8

1
 (d) None of these 

Solution: (a) We have A=IA  A









































100

010

001

053

102

213

 

Applying )( 211 RRR   A















 

























100

010

011

053

102

111

 

Applying 122 2RRR   and 133 3RRR  , A















































133

032

011

320

120

111

 

  Applying ARR















































133

02/31

011

320

2/110

111

,2/22  

Applying 211 RRR   and 233 2RRR  , A



































 

165

02/31

02/10

400

2/110

2/101

 

  Applying 4/33 RR  , A

































 

4/14/64/5

02/31

02/10

100

2/110

2/101

 

  Applying 322311
2

1
 and

2

1
RRRRRR  , A









































4/12/34/5

8/14/38/3

8/14/58/5

100

010

001

 

               

























4/12/34/5

8/14/38/3

8/14/58/5
1A  

 8.2.17 Rank of Matrix . 

 Definition : Let A be a m×n matrix. If we retain any r rows and r columns of A we shall have a square 

sub-matrix of order r. The determinant of the square sub-matrix of order r is called a minor of A order r. 

Consider any matrix A which is of the order of 3×4 say,

1051

7621

5431

A . It is 3×4 matrix so we can have 

minors of order 3, 2 or 1. Taking any three rows and three columns minor of order three. Hence minor of order 

0

051

621

431

3    

 Making two zeros and expanding above minor is zero. Similarly we can consider any other minor of order 

3 and it can be shown to be zero. Minor of order 2 is obtained by taking any two rows and any two columns. 

 Minor of order 0132
21

31
2  . Minor of order 1 is every element of the matrix. 

Rank of a matrix: The rank of a given matrix A is said to be r if 

 (1) Every minor of A of order r+1 is zero 
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 (2) There is at least one minor of A of order r which does not vanish  

 Note :  If a minor of A is zero the corresponding submatrix is singular and if a minor of A is not zero 

then corresponding  submatrix is non-singular. 

 Here we can also say that the rank of a matrix A is said to be r if 

 (i) Every square submatrix of order r+1 is singular. 

 (ii) There is at least one square submatrix of order r which is non-singular. 

 The rank r of matrix A is written as rA )(  

 Working rule  :  Calculate the minors of highest possible order of a given matrix A. If it is not zero, then 

the order of the minor is the rank. If it is zero and all other minors of the same order be also zero, then 

calculate minor of next lower order and if at least one of them is not zero then this next lower order will be the 

rank. If, however, all the minors of next lower orders are zero, then calculate minors of still next lower order 

and so on.   

Note :   The rank of the null matrix is not defined and the rank of every non-null matrix is greater than or 

equal to 1.  

            The rank of a singular square matrix of order n cannot be n. 

 8.2.18 Echelon form of a Matrix.  

 A matrix A is said to be in Echelon form if either A is the null matrix or A satisfies the following conditions: 

 (1) Every non- zero row in A precedes every zero row. 

 (2) The number of zeros before the first non-zero element in a row is less than the number of such zeros 

in the next row. 

 It can be easily proved that the rank of a matrix in Echelon form is equal to the number of non-zero row of 

the matrix. Example : The rank of the matrix 



















0000

5200

1230

A is 2   because it is in Echelon form and it has 

two non-zero rows. The matrix





















400

100

520

A is not in Echelon form, because the number of zeros in second 

row is not less than the number of zeros in the third row. To reduce A in the echelon form, we apply some 

elementary row transformations on it. Applying ,4 233 RRR  we obtain ,

000

100

520

~

















A which is in Echelon 

form and contains 2 non zero rows. Hence, 2)( Ar    

 Rank of a matrix in Echelon form : The rank of a matrix in Echelon form is equal to. the number of non-

zero rows in that matrix. 

 Algorithm for finding the rank of a matrix : Let ][ ijaA  be an m×n matrix. 

 Step I : Using elementary row transformations make 111 a  

 Step II : Make 13121 ,....,, maaa all zeros by using elementary transformations, 

111313312122 ,....., RaRRRaRRRaRR mmm   

 Step III :  Make 122 a by using elementary row transformations. 



 

 

 

 
366 Matrices  

 Step IV : Make 24232 ,....,, maaa all zeros by using 222424423233 ,..., RaRRRaRRRaRR mmm   

 The process used in steps III and IV is repeated upto thm )1(   row. Finally we obtain a matrix in Echelon 

form, which is equivalent to the matrix A. The rank of A will be equal to the number of non-zeros rows in it. 

Example: 38 The rank of the matrix 





















2420

1210

4132

A is      [Kurukshetra CEE 2002 ] 

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

Solution: (a) We have 

43
2420

1210

4132




















A ,  Considering 3×3 minor 

33
420

210

132




















its determinant is 0. 

 Similarly considering , 





















220

110

432

, 





















240

120

412

  and 





















242

121

413

, their determinant is 0 each rank can not 

be 3 

 Then again considering a 2×2 minor, 








 20

32
, which is non zero. Thus, rank =2 

Example: 39 The rank of the matrix 























121

442

521

a

a is       [Roorkee 1988] 

 (a) 1 if  a = 6 (b) 2 if a =1 (c) 3 if a = 2 (d) 1 if a = – 6 

Solution: (b,d) Let 

























121

442

521

a

aA  

121

600

600









a

a

a

121

600

000





a

a  

 When 6a ,    

521

000

000



A       , 1)(  Ar  

 When 1a , 

221

700

000



A      2)(  Ar ,  When 6a , 

721

1200

000



A  , 2)(  Ar  

 When 2a , 

321

800

000



A    , 2)(  Ar  

Example: 40 The value of x  so that the matrix 























cxba

cbxa

cbax

has rank 3 is   

 (a) 0x  (b) cbax    

 (c) 0x and )( cbax    (d) cbaxx  ,0  

Solution: (c) Since rank is 3, 0|| 33 A , 0

33










cxba

cbxa

cbax

 

  0







cxbcbax

cbxcbax

cbcbax

       , Applying  )( 3211 CCCC    
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  0

1

1

1

)( 





cxb

cbx

cb

cbax   0

1

1

1

,0 





cxb

cbx

cb

cbax  

 )( cbax  , 0

1

0

0









cxb

xx

cx

  0x   

 8.2.19 System of Simultaneous Linear Equations .  

 Consider the following system of m linear equations in n unknowns 

11212111 ... bxaxaxa nn   

22222121 ... bxaxaxa nn   

...       ...    ...    ...     ... 

            ...       ...    ...    ...     ... 

          mnmnmm bxaxaxa  ...2211  

 The system of equations can be written in matrix form as 

























































nnmnmm

n

n

b

b

b

x

x

x

aaa

aaa

aaa


2

1

2

1

21

22221

11211

...

...

...

 or ,BAX   

 Where 

nmmnmm

n

n

aaa

aaa

aaa

A






















...

...

...

21

22221

11211



, 

1

2

1

1

2

1

     and










































mmnn b

b

b

B

x

x

x

X


 

 The m×n matrix A is called the coefficient matrix of the system of linear equations. 

 (1) Solution : A set of values of the variables nxxx ......, 21 which simultaneously satisfy all the equations 

is called a solution of the system of equations.  Example : 3,2  yx   is a solution of the system of linear 

equations 12,33  yxyx , because 3(2) +(–3)=3 and 2(2)+(–3)=1 

 (2) Consistent system : If the system of equations has one or more solutions, then it is said to be a 

consistent system of equations, otherwise it is an inconsistent system of equations. Example : the system of 

linear equation  1064,532  yxyx is consistent, because x=1,  y =1 and 3/1,2  yx are solutions of 

it. 

 However, the system of linear equations 1064,532  yxyx   is inconsistent, because there is no 

set of values of x, y which satisfy the two equations simultaneously. 

 (3) Homogeneous and non-homogeneous system of linear equations: A system of equations AX=B 

is called a homogeneous system if 0B . Otherwise, it is called a non-homogeneous system of equations. 

 Example : The system of equations,  53,032  yxyx  is a homogeneous system of linear equations 

whereas the system of equations given by 53,132  yxyx  is a non homogeneous system of linear 

equations. 

 8.2.20 Solution of a Non Homogeneous System of Linear Equations.   

 There are three methods of solving a non homogeneous system of simultaneous linear equations. 

 (1) Determinant Method (Cramer's Rule)      (2) Matrix method  (3) Rank method 

 We have already discussed the determinant method (Cramer's rule) in chapter determinants. 
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 (1) Matrix method : Let BAX  be a system of n linear equations with n unknowns. If A is non-singular, 

then 1A  exists. BAAXABAX 11 )(   , [pre-multiplying by 1A ]   

 BAXAA 11 )(   ,   [by associativity]  

 BAXBAXIn
11    . Thus, the system of equations BAX   has a solution given by BAX 1 . 

 Now, let 1X and 2X be two solutions of BAX  . then,  BAX 1  and BAX 2  

)()( 2
1

1
1

21 AXAAXAAXAX     2
1

1
1 )()( XAAXAA    21 XIXI nn   21 XX  . 

 Hence, the given system has a unique solution. 

 Thus, if A is a non-singular matrix, then the system of equations given by BAX  has a unique solution 

given by BAX 1 . 

 If A is a singular matrix, then the system of equations given by AX=B may be consistent with infinitely 

many solutions or it may be inconsistent also. 

 Criterion of consistency : Let BAX  be a system of n-linear equations in n unknowns. 

 (i) If ,0|| A  then the system is consistent and has a unique solution given by BAX 1  

 (ii) If 0|| A and (adj A) 0B , then the system is consistent and has infinitely many solutions. 

 (iii) If 0|| A and 0)( BAadj , then the system is inconsistent  

 Algorithm for solving a non-homogeneous system of linear equations : We shall give the algorithm 

for three equations in three unknowns. But it can be generalized to any number  of equations.    

 Let BAX   be a non-homogenous system of 3 linear equations in 3 unknowns. To solve this system of 

equations we proceed as follows 

 Step I : Write the given system of equations in matrix form, BAX  and obtain A, B.  

  Step II : Find || A  

 Step III : If 0|| A , then write "the system is consistent with unique solution". obtain the unique solution 

by the following procedure. Find 1A by using Aadj
A

A
||

11   obtain the unique solution given by BAX 1   

 Step IV : If ,0|| A then write "the system is either consistent with infinitely many solutions or it is 

inconsistent. To distinguish these two, proceed as follows: Find (adj A) B. 

 If 0)( BAadj , then write "the system is inconsistent”. 

 If 0)( BAadj , then the system is consistent with infinitely many solution. To find these solutions proceed 

as follows. Put kz  (any real number) and take any two equations out of three equations. Solve these 

equations for x and y. Let the values of x and y be  and   respectively. Then x , y kz  is the 

required solution, where any two of k,, are functions of the third.      

 (2) Rank method : Consider a system of m simultaneous linear equations in n unknowns nxxx ....,, 21 , 

given by  11313212111 ....... bxaxaxaxa n   

 

22323222121 ....... bxaxaxaxa nn   

 mnmnmmm bxaxaxaxa  ....332211  

 This system of equations can be written in matrix form as  
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























































mnmnmmm

n

n

b

b

b

x

x

x

aaaa

aaaa

aaaa


2

1

2

1

321

2232221

1131211

....

....

....

 

 or BAX  ,where

1

2

1

321

2232221

1131211

,

....

....

....








































nnnmmnmmm

n

n

x

x

x

X

aaaa

aaaa

aaaa



    and 

1

2

1






















mma

b

b

B


 

 The matrix A is called the coefficient matrix and the matrix 

 





















mmnmmm

n

n

baaaa

baaaa

baaaa

BA

....

....

....

]:[

321

22232221

11131211



is called the augmented matrix of the given system of 

equations. This matrix is obtained by adding )1( n  column to A. The elements of this column are 

mbbb ....,, 21  

 For example, the augmented matrix of the system of equation      

 132  zyx  

 52  zyx  

 1 zyx is  

 























1111

5211

1312

 

 A non-homogeneous system of linear equations may have a unique solution, or many solutions or no 
solution at all. If it has a solution (whether unique or not) the system is said to be consistent. Otherwise it is 
called an inconsistent system. The following theorems tell us about the condition for consistency of a system of 
linear equations  

 Theorem 1 : The system of linear equations BAX   is consistent iff the rank of the augmented matrix 

]:[ BA  is equal to the rank of the coefficient matrix A. 

 Theorem 2  :  Let BAX  be a system of m simultaneous linear equations in n unknowns.  

 Case I :  If nm  , then 

 (i)  if ,):()( nBArAr  then system of linear equations has a unique solution. 

 (ii) if ,):()( nrBArAr   then system of linear equations is consistent and has infinite number of 

solutions. In fact, in this case )( rn  variables can be assigned arbitrary values. 

 (iii) if ),:()( BArAr  then the system of linear equations is inconsistent i.e. it has no solution.   

 Case II : If nm  and ,):()( rBArAr  then nmr  and so from (ii) in case I, there are infinite number 

of solutions. 

 Thus, when the number of equations is less than the number of unknowns and the system is consistent, 
then the system of equations will always have an infinite number of solutions. 

 Algorithm for solving a non-homogeneous system AX=B of linear equations by rank method 

  Step I: Obtain A, B. 

 Step II : Write the Augmented matrix [A : B]. 

 Step III : Reduce the augmented matrix to Echelon form by applying a sequence of elementary row-

operations. 
 Step IV : Determine the number of non-zero rows in A and [A : B] to determine the ranks of A and [A :B] 

respectively. 
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 Step V: If ):()( BArAr  then write "the system is inconsistent" STOP else write "the system is 

consistent", go to Step VI  

 Step VI : If ):()( BArAr  = number of unknowns, then the system has a unique solution which can be 

obtained by back substitution. 

 If ):()( BArAr  < number of unknowns, then the system has an infinite number of solutions which can 

also be obtained by back substitution. 

Example: 41 If 





















100

74

2

2

wzyx

zxyx
  then values of wzyx ,,, are       [Rajasthan PET 2002] 

 (a) 2, 2, 3, 4 (b) 2, 3, 1,2  (c) 3, 3, 0, 1 (d) None of these  

Solution: (a) We have 





















100

74

2

2

wzyx

zxyx
 

 ,4 yx  72  zx , 0 yx and 102 z   2x and 4,3,2  wzy   

Example: 42 The system of linear equation 2 zyx , ,32  zyx 423  kzyx has unique solution if  [EAMCET 1994] 

 (a) 0K  (b) 11  K  (c) 22  K  (d) 0K  

Solution: (a) The given system of equation has a unique solution if 00

23

112

111

 K

k

 

 

 8.2.21 Cayley-Hamilton Theorem . 

 Every matrix satisfies its characteristic equation e.g. let A be a square matrix then 0||  xIA is the 

characteristics equation of A. If 0754 23  xxx is the characteristic equation for A, then 

0754 23  IAAA  

 Roots of characteristic equation for A are called Eigen values of A or characteristic roots of A or latent roots 

of A. 

 If  is characteristic root of A, then 1 is characteristic root of 
1A . 

 8.2.22  Geometrical Transformations . 

 (1) Reflexion in the x-axis: If )','(' yxP is the reflexion of the point ),( yxP on the x-axis, then the matrix 










10

01
 describes the reflexion of a point ),( yxP in the x-axis. 

 (2) Reflexion in the y-axis : Here the matrix is 








10

01
  

 (3)  Reflexion through the origin : Here the matrix is 












10

01
 

 (4)  Reflexion in the line  y = x : Here the matrix is 








01

10
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 (5)  Reflexion in the line y = – x : Here the matrix is 












01

10
 

 (6)  Reflexion in y = x tan  : Here matrix is 








 



2cos2sin

2sin2cos
 

 (7)  Rotation through an angle  : Here matrix is 






 





cossin

sincos
 

 8.2.23  Matrices of Rotation of Axes .  

 We know that if x  and y axis are rotated through an angle  about the origin the new coordinates are 

given by  sincos YXx   and  cossin YXy   

 






 
















 



















cossin

sincos

cossin

sincos

Y

X

y

x
is the matrix of rotation through an angle  . 

 

Example: 43  Characteristic equation of the matrix 





















442

331

311

A  

 (a) IAA 8203   (b) IAA 8203   (c) IAA 20803   (d)  None of these 

Solution: (a) The characteristic equation is 0||  IA  .  

 So, 0

442

331

311















 i.e. 08203    

 By cayley-Hamilton theorem , 08203  IAA  

Example: 44  The transformation due to the reflection of ),( yx through the origin is described by the matrix   

 (a) 








10

00
 (b) 













10

01
 (c) 













01

10
 (d) 









10

01
 

Solution: (b) If  yx ,  is the new position  

 ,.0)1( yxx  ydxy )1(.0   

 

































y

x

y

x

10

01
 

 Transformation matrix is 












10

01
  

Example: 45 The rotation through 
0180 is identical to   

 (a) The reflection in x -axis (b) The reflection in y-axis (c) A point reflection (d) Identity transformation 

Solution: (c) Rotation through 
0180  gives xx   

 yy  .  Hence this a point reflection. 
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1. If 

















10

030

002

b

  be a diagonal matrix, then b    

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

2. Which of the following is a diagonal matrix   

 (a) 

















200

020

202

 (b) 

















200

020

002

 (c) 

















000

002

022

 (d) None of these 

3. If I is a unit matrix, then I3 will be    

 (a) A unit matrix (b) A triangular matrix (c) A scalar matrix (d) None of these 

4. If  















 



615

743

121

A , then the value of X where A+X is a unit matrix, is      [MNR 1986] 

 (a) 























615

733

120

 (b) 























671

132

530

 (c) 















 

615

733

210

 (d) None of these 

5. If A is diagonal matrix of order 22 , then wrong statement is    

 (a) BAAB  , where B is a diagonal matrix of order 22  (b) AB is a diagonal matrix 

 (c) AAT     (d) A is a scalar matrix 

 

 

 

 

6.  If  









32

21
M  and OIMM  2

2  , then       [MP PET 1990, 2001] 

 (a) –2 (b) 2 (c) –4 (d) 4 

7. If 






 






cossin

sincos
A  and 







 






cossin

sincos
B , then the correct relation is    

 (a) 22 BA   (b) ABBA   (c) BAAB   (d) None of these 

8. If 









00

10
A  and 










00

01
B , then    

BBaassiicc  LLeevveell  

Types of Matrices 

BBaassiicc  LLeevveell  

Algebra of Matrices  

372 



 Matrices 373 

 (a) BAAB   (b) OBAAB   (c) OBAOAB  ,  (d) OBAAB   

9. If 









10

11
A , then nA        [Rajasthan PET 1995]  

 (a) 








10

1 n
 (b) 









n

nn

0
 (c) 









n

n

0

1
 (d) 









n0

11
 

10. If 













11

11
A , then 2A    

 (a) A (b) 2A (c) – A (d) –2A 

11. If 















 


34

73

02

12
2A , then A     

 (a) 








32

85
 (b) 









2/31

42/5
 (c) 









32

65
 (d) None of these 

12. If ][ nm ]25[








n

m
 and nm  , then ),( nm     

 (a) (2, 3) (b) (3, 4) (c) (4, 3) (d) None of these 

13. If  
















2

2

sincossin

cossincos
A , 

















2

2

sincossin

cossincos
B  and   and  differs by 

2


, then AB =   

 (a) I (b) O (c) –I (d) None of these 

14. If 

























0

0

0

pq

pr

qr

A and  

















2

2

2

rqrpr

qrqpq

prpqp

B , then  AB =   

 (a) 

















r

q

p

00

00

00

 (b) 

















100

010

001

 (c) 

















000

000

000

 (d) 

















111

111

111

 

15. If 









23

14
A  and 










10

01
I , then  AA 62      [MP PET 1987]  

 (a) I3  (b) I5  (c) I5  (d) None of these 

16. If 















1

1
A ,then for what value of OA 2,      [MP PET 1992]  

 (a) 0 (b) 1  (c) –1 (d) 1 

17. If 















aba

bab
A

2

2

 and OAn  , then the minimum value of n is    

 (a) 2 (b) 3 (c) 4 (d) 5 

18. If 











320

23/1

x
A , 












10

63
B  and AB = I, then x =      [MP PET 1987]  

 (a) –1 (b) 1 (c) 0 (d) 2 

19. If 











116

46
2 BA  and 










26

20
BA , then A    
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 (a) 








 34

22
 (b) 









 34

02
 (c) 









34

22
 (d) None of these 

20. If  A=[1 2 3] and 

























231

120

045

B , then AB      [MP PET 1988]  

 (a) 























693

240

045

 (b) 

















1

1

3

 (c)  412   (d) 























661

340

085

 

21. If 

























323

432

111

A and 















 



5105

6126

121

B , then AB  is    

 (a) Diagonal matrix (b) Null matrix (c) Unit matrix (d) None of these 

22. If 



















200

020

002

A , then 5A        [MP PET 1995, 99]  

 (a) A5  (b) A10  (c) A16  (d) A32  

23. If 









00

10
A  and OAB  , then B      [MP PET 1989]  

 (a) 








11

11
 (b) 









 01

10
 (c) 







 

01

10
 (d) 









00

01
 

24. If )(tR 








 tt

tt

cossin

sincos
,then )()( tRsR      [Roorkee 1981]  

 (a) )()( tRsR   (b) )(stR  (c) )( tsR   (d) None of these 

25. If 



















654

432

210

A  and 



















141512

1256

634

43 BA ,then B    

 (a) 

















001

010

100

 (b) 

















100

010

001

 (c) 

















001

100

001

 (d) None of these 

26. If 









10

1 a
A ,then 4A  is equal to      [MP PET 1993]  

 (a) 












10

1 4a
 (b) 









40

44 a
 (c) 













40

4 4a
 (d) 









10

41 a
 

27. If 






 










32

15

14

13
X , then X       [MP PET 1994]  

 (a) 












1314

43
 (b) 













1314

43
 (c) 









1314

43
 (d) 













1314

43
 

28. If 






 


42

35
A  and 







 


63

46
B , then  BA  [Rajasthan PET 1995]  

 (a) 






 

105

711
 (b) 













21

11
 (c) 









105

711
 (d) 













105

712
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29. If IYX  23  and OYX 2 , where I and O are unit and null matrices of order 3 respectively, then[MP PET 1995]  

 (a) 
7

2
,

7

1
 YX  (b) 

7

1
,

7

2
 YX  (c) IYIX

7

2
,

7

1
  (d) IYIX

7

1
,

7

2
  

30. If 











11

24
A  and I is the identity matrix of order 2, then  )3)(2( IAIA  [Rajasthan PET 2002]  

 (a) I (b) O (c) 








00

01
 (d) 









10

00
 

31. If 









01

10
A , then 4A  [EAMCET 1994]  

 (a) 








10

01
 (b) 









00

11
 (c) 









11

00
 (d) 









01

10
 

32. If 











21

13
A , then 2A  [Karnataka CET 1994]  

 (a) 












35

58
 (b) 







 

35

58
 (c) 













35

58
 (d) 









 35

58
 

33. If 













11

43
X , then the value of nX  is  [EAMCET 1991]  

 (a) 












nn

nn 43
 (b) 













nn

nn 52
 (c) 
















nn

nn

)1(1

)4(3
 (d) None of these 

34. If 









i

i
A

0

0
, then 2A  [EAMCET 1983]  

 (a) 








10

01
 (b) 













10

01
 (c) 









10

01
 (d) 









10

01
 

35. If 









11

01
BA  and 














10

11
2BA , then A   [Karnataka CET 1994]  

 (a) 








12

11
 (b) 









3/23/1

3/13/2
 (c) 









3/13/2

3/13/1
 (d) None of these 

36. If 









10

11
A , B 










01

10
, then AB  [EAMCET 1984]  

 (a) 








00

00
 (b) 









01

11
 (c) 









10

01
 (d) 









01

10
 

37. If 



















200

121

031

A , 





















211

321

432

B , then AB  [EAMCET1987]  

 (a) 





















421

421

1395

 (b) 





















422

421

1395

 (c) 





















422

421

421

 (d) None of these 

 

38. If 



































12

42

36

53

43

12

1

0

y

x
, then      [Rajasthan PET 1994]  

 (a) 2,3  yx  (b) 2,3  yx  (c) 2,3  yx  (d) 2,3  yx  
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39. If 






 


03

21
A , ,

32

41








B 







 


01

10
C , then  CBA 235      [Rajasthan PET 1992, 94]  

 (a) 








97

208
 (b) 













97

208
 (c) 













97

208
 (d) 









 920

78
 

40. If 









00

10
A , I is the unit matrix of order 2 and a, b are arbitrary constants, then 2)( bAaI   is equal to   [Rajasthan PET 1992] 

 (a) abAIa 2  (b) abAIa 22   (c) AbIa 22   (d) None of these 

41. If  432 U ,  320X , 



















1

2

3

V and 



















4

2

2

Y , then  XYUV    [MP PET 1997] 

 (a) 20 (b) [–20] (c) –20 (d) [20] 

42. Which one of the following is not true     [Kurukshetra CEE 1998]  

 (a) Matrix addition is commutative (b) Matrix addition is associative  

 (c) Matrix multiplication is commutative (d) Matrix multiplication is associative 

43. If  321A , 



















4

3

2

B  and 









20

51
C , then which of the following is defined   [Rajasthan PET 1996]  

 (a) AB (b) BA (c) CAB).(  (d) BAC ).(  

44. If 



















213

132

321

A and I is a unit matrix of 3rd order, then )9( 2 IA   equals   [Rajasthan PET 1999]  

 (a) 2A (b) 4A (c) 6A (d) None of these 

45. If 









i

i
A

0

1
, then 4A  equals      [AMU 1999]  

 (a) 






 

10

41 i
 (b) 













10

41 i
 (c) 









i

i

0

4
 (d) 









10

41
 

46.   

















 112

2

1

1

       [MP PET 2000]  

 (a) [–1] (b) 





















2

1

2

 (c) 























224

112

112

 (d) Not defined  

47. If 




















20

23

47

21
2X , then X is equal to      [Rajasthan PET 2001 ]  

 (a) 








47

22
 (b) 









22/7

21
 (c) 









12/7

22
 (d) None of these 

48. If 











43

20
A  and 










242

30

b

a
kA , then the values of bak ,,  are respectively    [EAMCET 2001]  

 (a) –6, –12, –18 (b) –6, 4, 9 (c) –6, –4, –9 (d) –6, 12, 18 

49. If 









10

21
A , then nA        [Kerala (Engg.) 2001]  
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 (a) 








10

21 n
 (b) 









10

2 n
 (c) 









10

21 n
 (d) 









10

1 n
 

50. If matrix 






 


01

10
A , then 16A      [Karnataka CET 2002]  

 (a) 






 

01

10
 (b) 









01

10
 (c) 









10

01
 (d) 









10

01
 

51. If 













24

53
A , then  AA 52      [Rajasthan PET 2002]  

 (a) I (b) 14I (c) 0 (d) None of these 

52. If 









11

11
A , then 100A        [UPSEAT 2002]  

 (a) A1002  (b) A992  (c) A1012  (d) None of these 

53. Which is true about matrix multiplication     [UPSEAT 2002]  

 (a) It is commutative  (b) It is associative  (c) Both (a) and (b) (d) None of these 

54. If 
























0

0

0

ii

ii

ii

P  and 






















ii

ii

Q 00 , then PQ is equal to     [Kerala (Engg.) 2002]  

 (a) 






















11

11

22

 (b) 






















11

11

22

 (c) 












11

22
 (d) 

















100

010

001

 

55. 


































2

4
2

5

4

3

1

2

29

17
 is equal to       [DCE 2002]  

 (a) 








44

43
 (b) 









45

43
 (c) 









44

45
 (d) 









45

44
 

56. If 















 



054

203

121

A , 



















310

012

001

B , then AB is      [MP PET 2003]  

 (a) 















 

0514

623

315

 (b) 

















330

321

3411

 (c) 

















020

692

481

 (d) 

















281

345

210

 

57. For 22  matrices A, B and I, if IBA   and IBA  22 , then A equals      [AMU 1992]  

 (a) 
















4

1
0

0
4

1

 (b) 
















2

1
0

0
2

1

 (c) 
















4

3
0

0
4

3

 (d) 








10

01
 

58. If 



















100

010

001

A , then AA 22   equals     [AMU 1988]  

 (a) A (b) 2 A (c) 3 A (d) 4 A 
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59. If 













5

2

10

61
A  and 



















1

2

2

B , then AB equals     [AMU 1987]  

 (a)  38  (b) 








3

8
 (c) 













5

2

20

122
 (d) 









 10

4

20

122
 

60. Let 









02

01
A , 










121

00
B , then      [DCE 1999]  

 (a) OBAOAB  ,  (b) OBAOAB  ,  (c) OBAOAB  ,  (d) OBAOAB  ,  

61. If A, B are square matrices of order nn  , then 2)( BA   is equal to      [KarnatakaCET 1999]  

 (a) 22 BA   (b) 22 2 BBAA   (c) 22 BBAABA   (d) 22 2 BABA   

62. If 











42

53
A and 














72

31
B , then BA 32   is equal to     [Rajasthan PET 1989,90]  

 (a) 






 

2910

193
 (b) 









 2910

193
 (c) 









2910

193
 (d) None of these 

63. If 









30

42
A , 










50

21
B , then BA 34   is equal to       [Rajasthan PET 1993]  

 (a) 








 20

21
 (b) 









70

147
 (c) 









 30

105
 (d) 













120

21
 

64. If 






 


43

21
A , 












34

12
B  and 












917

122
C , then CBA  35  equals    [Rajasthan PET 1993]  

 (a) 








 201

101
 (b) 







 

2010

11
 (c) 









 2010

11
 (d) 









201

11
 

65. If 






 


24

12
A , 










21

32
B  and 










10

01
C , then CBA   equals     [Rajasthan PET 1992]  

 (a) 








35

23
 (b) 









55

25
 (c) 









53

25
 (d) 









55

23
 

66. If 


























 2

32

04

1

22 y

xyx
, then x and y are     [Rajasthan PET 1994]  

 (a) 1, 1 (b) 1, 2 (c) 2, 2 (d) 2, 1 

67. If 









10

1 a
X  and 



















10

31

20

32
3X , then the value of a is     [Rajasthan PET 1987]  

 (a) –2 (b) 0 (c) 2 (d) 1 

68. If 









01

10
A  and 







 


0

0

i

i
B , then      [Rajasthan  PET 1985]  

 (a) BAAB   (b) 2BAB   (c) BAAB   (d) None of these 

69. If 









21

32
A  and 










4

2

32

31
B , then AB is equal to     [Rajasthan PET 1989, 90, 98]  
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 (a) 








10

16

95

158
 (b) 

















1016

915

58

 (c) 








915

58
 (d) None of these 

70. If 









12

25
A  and 














52

21
B , then  AB equals      [Rajasthan PET 1991]  

 (a) 








11

00
 (b) 









01

10
 (c) 









10

01
 (d) 









00

11
 

71. 

















77

14

13

21
A , then A equals     [EAMCET 1996]  

 (a) 








32

11
 (b) 









 32

11
 (c) 







 

32

11
 (d) 









32

11
 

72. If 























521

203

164

A , 





















21

10

42

B  

















 21

10

42

and 



















2

1

3

C , then which of the following is not defined    [MP PET 1987]  

 (a) AB (b) CB '  (c) CC   (d) ABA 222   

73. If a matrix B is obtained by multiplying each element of a matrix A of order 22 by 3, then relation between A 

and B is   

         [Rajasthan PET 1986]  

 (a) BA 3  (b) BA 3  (c) BA 9  (d) BA 9  

 

 

74. For each real number x such that 11  x , let )(xA  be the matrix 











 

1

1
)1( 1

x

x
x  and 

xy

yx
z






1
. Then    

 (a) )()()( yAxAzA   (b) 1)]()[()(  yAxAzA  (c) )()()( yAxAzA   (d) )()()( yAxAzA   

75. If  











0

0

i

i
A , then the value of 40A  is      [Rajasthan PET 1999]  

 (a) 








01

10
 (b) 









10

01
 (c) 









00

11
 (d) 













10

11
 

76. If 





















113

110

121

A , then        [Kurukshetra CEE 2002]  

 (a) 093 3
23  IAAA  (b) 093 3

23  IAAA  (c) 093 3
23  IAAA  (d) 093 3

23  IAAA  

77. If 













21

12
A  and I is the unit matrix of order 2, then 2A  equals     [Kerala (Engg.) 2002]  

 (a) IA 34   (b) IA 43   (c) IA   (d) IA   

78. If 



















c

b

a

A

00

00

00

, then nA    

AAddvvaannccee  LLeevveell  
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 (a) 

















nc

nb

na

00

00

00

 (b) 

















c

b

a

00

00

00

 (c) 
















n

n

n

c

b

a

00

00

00

 (d) None of these 

79. If 
















cossin

sincos
A , then which of following statement is true   

 (a)  AAA .  and 


















 nn

nn
nA

cossin

sincos
)(  (b)  AAA .  and 

















nn

nn
A n

cossin

sincos
)(  

 (c)   AAA .  and 


















 nn

nn
nA

cossin

sincos
)(  (d)   AAA .  and 

















nn

nn
A n

cossin

sincos
)(  

 

 

 

 

80. 0AB , if and only if                                             [MNR 1981; Karnataka CET 

1993]  

 (a) 0,0  BA  (b) 0,0  BA  (c) 0or0  BA  (d) None of these 

81. If  21
43

21









A , then the order of A is    

 (a) 11  (b) 12  (c) 21  (d) 22  

82. If CAB  , then matrices A, B, C are     [MP PET 1991]  

 (a) 322332 ,,  CBA  (b) 233223 ,,  CBA  (c) 333233 ,,  CBA  (d) 333223 ,,  CBA  

83. nmijaA  ][  is a square matrix, if    

 (a) nm   (b) nm   (c) nm   (d) None of these 

84. If 





















022

300

020

A  and 





















045

543

321

B , then the element of 3rd row and third column in AB will be    

 (a) –18 (b) 4 (c) –12 (d) None of these 

85.  If A and B be symmetric matrices of the same order, then BAAB   will be a    

 (a) Symmetric matrix  (b) Skew-symmetric matrix (c) Null matrix (d) None of these 

86. If A and B are square matrices of order 2, then  2)( BA       [MP PET 1992]  

 (a) 22 2 BABA   (b) 22 BBAABA   (c) 22 2 BBAA   (d) None of these 

87. If the order of the matrices A and B be 32  and 23  respectively, then the order of BA   will be    

 (a) 22  (b) 33  (c) 32  (d) None of these 

88. In a lower triangular matrix element 0ija , if    

 (a) ji   (b) ji   (c) ji   (d) ji   

 

89. If A  is a square matrix of order n and kBA  , where k  is a scalar, then || A    [Karnataka CET 1992]  

 (a) || B  (b) || Bk  (c) || Bk n  (d) || Bn  

90. Let 























521

203

164

A ,  





















21

10

42

B and  213C . The expression which is not defined is    [MP PET 1992]  
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 (a) BB'  (b) CAB  (c) 'BA   (d) AA 2  

91. If  baA  ,  abB  and 











a

a
C , then the correct statement is    [AMU 1987]  

 (a) BA   (b) BABA   (c) BCAC   (d) CBCA   

92. If A and B  are two matrices and 22))(( BABABA  , then      [Rajasthan PET 1995]  

 (a) BAAB   (b) 2222 BABA   (c) ABBA ''  (d) None of these 

93. If A and B are square matrices of same order, then       [Roorkee 1995]  

 (a) ABBA   (b) BABA   (c) ABBA   (d) BAAB   

94. Which of the following is incorrect   

 (a) ))((22 BABABA    (b) AA TT )(  

 (c) nnn BAAB )( , where A,B  commute  (d) IAAIIA  20))((  

95. Which of the following is/are incorrect    

 (i) Adjoint of a symmetric matrix is symmetric,  

 (ii) Adjoint of unit matrix is a unit matrix,  

 (iii) IAAAadjAadjA ||)()(   and  

 (iv) Adjoint of a diagonal matrix is a diagonal matrix  

 (a) (i) (b) (ii) (c) (iii) and (iv) (d) None of these 

96. Let nnijaA  ][  be a square matrix and let ijc  be cofactor of ija  in A. If ][ ijcC  , then     

 (a) |||| AC   (b) 1||||  nAC  (c) 2||||  nAC  (d) None of these 

97. A, B are n-rowed square matrices such that 0AB and B is non-singular. Then      

 (a) 0A  (b) 0A  (c) IA   (d) None of these 

98. If A and B are two matrices such that BAB   and ABA  , then  22 BA    [EAMCET 1994]  

 (a) 2 AB (b) 2 BA (c) BA   (d) AB 

99. If A and B are two matrices such that BA   and AB are both defined, then   [Pb. CET 1990]  

 (a) A and B are two matrices not necessarily of same order  

 (b) A and B are square matrices of same order 

 (c) Number of columns of A= number of rows of B 

 (d) None of these 

100. If 









01

1x
A  and 2A  is the identity matrix, then x =     [EAMCET 1993]  

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

101. If 









01

10
A , 







 


0

0

i

i
B , then 2)( BA   equals      [Rajasthan PET 1994]  

 (a) 22 BA   (b) ABBA 222   (c) BAABBA  22  (d) None of these 

102. If 









i

i
A

0

0
 and 














0

0

i

i
B , then ))(( BABA   is equal to                           [Rajasthan PET 1994]  

 (a) 22 BA   (b) 22 BA   (c) ABBABA  22  (d) None of these 

103. If A is 43  matrix and B is a matrix such that BA' and 'BA  are both defined. Then B is of the type    [Himachal Pradesh PET 1986]  

 (a) 43   (b) 33  (c) 44   (d) 34   

104. Which of the following is not true      [Kurukshetra CEE 1996]  

 (a) Every skew-symmetric matrix of odd order is non-singular 
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  (b) If determinant of a square matrix is non-zero, then it is non-singular  

 (c) Adjoint of a symmetric matrix is symmetric  

 (d) Adjoint of a diagonal matrix is diagonal 

105. Which one of the following statements is true       [MP PET 1996]  

 (a) Non-singular square matrix does not have a unique inverse (b) Determinant of a non-

singular matrix is zero 

 (c) If AA ' , then A  is a square matrix  (d) If 0|| A , then ,|||.| )1(  nAAadjA where nnijaA  )(  

106. If matrix 






 


11

11
A , then        [MP PET 1996]  

 (a) 











11

11
'A    (b) 












11

111A   

 (c) IA 2
11

11
. 










   (d) 







 


11


A , where   is a non-zero scalar 

107. If 











03

21
A  and 










32

01
B , then      [MP PET 1996]  

 (a) AA 2  (b) BB 2  (c) BAAB   (d) BAAB   

108. Which one of the following is correct     [Kurukshetra CEE 1998]  

 (a) Skew-symmetric matrix of odd order is non-singular. (b) Skew-symmetric matrix of 

odd order is singular  

 (c) Skew-symmetric matrix of even order is always singular (d) None of these 

109. Choose the correct answer       [Karnataka CET 1999]  

 (a) Every identity matrix is a scalar matrix 

 (b) Every scalar matrix is an identity matrix  

 (c) Every diagonal matrix is an identity matrix  

 (d) A square matrix whose each element is 1 is an identity matrix. 

110. If A and B are two square matrices such that BAAB 1 , then 2)( BA  =   [EAMCET 2000]  

 (a) 0 (b) 22 BA   (c) 22 2 BABA   (d) BA   

111. For a matrix A, AAI   and IAA T   is true for      [Rajasthan PET 2000 ]  

 (a) If A is a square matrix  (b) If A is a non singular matrix  (c)If A is a symmetric matrix (d) If A is any matrix 

112. If two matrices A and B are of order qp   and sr   respectively, can be subtracted only, if   [Rajasthan PET 2000]  

 (a) qp   (b) srqp  ,  (c) sqrp  ,  (d) None of these 

113. The set of all 22  matrices over the real numbers is not a group under matrix multiplication because  [Karnataka CET 2000]  

 (a) Identity element does not exist  (b) Closure property is not 

satisfied  

 (c) Association property is not satisfied  (d) Inverse axiom may not be satisfied 

114. If the matrix OAB  , then                                                                   [Pb. CET 2000; Kurukshetra CEE 1998; 

Rajasthan PET 2001]  

 (a) OA   or OB     (b) OA   and OB    

 (c) It is not necessary that either OA  or OB   (d) OBOA  ,  

115. If )23(
2

1
jiaij   and 22][  ijaA , then A is equal to      [Rajasthan PET 2001]  
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 (a) 








 12/1

22/1
 (b) 







 

12

2/12/1
 (c) 









 2/12/1

12
 (d) None of these 

116. Assuming that the sums and products given below are defined, which of the following is not true for matrices  [Karnataka CET 2003]  

 (a) ABBA     (b) ACAB   does not imply CB    

 (c) OAB   implies OA   or OB   (d) '')'( ABAB   

117. Which of the following is true for matrix AB     [Rajasthan PET 2003]  

 (a) 111)(   BAAB  (b) 111)(   ABAB  (c) BAAB   (d) All of these 

118. If A and B are 33  matrices such that AAB   and BBA  , then      [Orissa JEE 2003]  

 (a) AA 2  and BB 2  (b) AA 2  and BB 2  (c) AA 2  and BB 2  (d) AA 2  and BB 2  

119. If A and B are symmetric matrices of order )( BAn  , then    

 (a) BA   is skew symmetric   (b) BA   is  symmetric 

 (c) BA   is a diagonal matrix   (d) BA   is a zero matrix      

120. The possible number of different order which a matrix can have when it has 24 elements is    [Pb. CET 1998]  

 (a) 6 (b) 8 (c) 4 (d) 10 

121. If 















aba

bab
A

2

2

 and 0nA , then minimum value of n  is    

 (a) 2 (b) 4 (c) 5 (d) 3 

122. If A, B, C are square matrices of the same order, then which of the following is true     [JMIEE 1997]  

 (a) ACAB   (b) 222)( BAAB   (c) 00  AAB  or 0B  (d) BAABIAB   

123. If a matrix has 13 elements, then the possible dimensions (order) it can have are   [MNR 1985]  

 (a) 113,131   (b) 126,261   (c) 213,132   (d) None of these 

 

 

 

 

124. If A, B, C are three nn   matrices, then )'(ABC       [MP PET 1988]  

 (a) ''' CBA  (b) ''' ABC  (c) ''' ACB  (d) ''' CAB  

125. If 



















3

2

1

A , then 'AA =       [MP PET 1992]  

 (a) 14 (b) 

















3

4

1

 (c) 

















963

642

321

 (d) None of these 

126. If 






 


35

21
A , then TAA  equals      [Rajasthan PET 1994]  

 (a) 








63

32
 (b) 







 

610

42
 (c) 









 610

42
 (d) None of these 

127. If 






 


3

1

12

21
A  and 



















11

23

12

B , then TAB)(    [Rajasthan PET 1996, 2001]  
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 (a) 






 

710

23
 (b) 













72

103
 (c) 













27

103
 (d) 









72

103
 

128. If 






 


3

1

12

21
A  and 



















11

23

12

B , then TAB)(  is equal to      [Rajasthan PET 2001]  

 (a) 






 

710

23
 (b) 













72

103
 (c) 









210

73
 (d) None of these 

129. If 























052

501

210

A , then        [MNR 1982]  

 (a) AA '  (b) AA '  (c) AA 2'  (d) None of these 

130. Transpose of a row matrix is a    

 (a) Row matrix (b) Column matrix (c) A square matrix (d) A scalar matrix  

131. If 









41

23
A and 














11

21
B , then correct statement is      [Rajasthan PET 1987]  

 (a) BAAB   (b) 2AAA T   (c) 2BAB   (d) None of these 

132. If matrix A is of order nm   and B is of order pn , then order of TAB)(  is equal to    

 (a) Order of AB (b) Order of BA (c) Order of TT BA  (d) Order of TT AB  

133. If 









8

7

06

24
A , then TAA  is       [Rajasthan PET 1991]  

 (a) 








10080

8069
 (b) 









69100

8069
 (c) 









6980

8069
 (d) 









69100

10069
 

134. Let A is a skew-symmetric matrix and C is a column matrix, then ACC T  is       [Rajasthan PET 1995]  

 (a) 








10

01
 (b)  0  (c)  1  (d) 









01

10
 

135. If A and B are matrices of suitable order and k is any number, then correct statement is    [Rajasthan  PET 1987]  

 (a) TTT BAAB )(  (b) TTT BABA  )(  (c) 111)(   BAAB  (d) TT kAkA )(  

136. If A and B are matrices of suitable order, then wrong statement is      [Rajasthan  PET 1988]  

 (a) BAAB TT )(  (b) AA TT )(  (c) TTT BABA  )(  (d) TT AA )()( 11    

137. If A is a square matrix such that 2|| A , then |'| A , where A’ is transpose of A,  is equal to    

 (a) 0 (b) –2 (c) 1/2 (d) 2 

 

 

 

 

138. An orthogonal matrix is    

 (a) 








 



cossin2

sin2cos
 (b) 









 



cossin

sincos
 (c) 













cossin

sincos
 (d) 









11

11
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139. Matrix 























051

504

140

 is    

 (a) Orthogonal  (b) Idempotent  (c) Skew-symmetric (d) Symmetric  

140. The inverse of a symmetric matrix is    

 (a) Symmetric  (b) Skew-symmetric   (c) Diagonal matrix (d) None of these 

141. If A is a symmetric matrix and Nn , then nA  is    

 (a) Symmetric  (b) Skew-symmetric  (c) A diagonal matrix (d) None of these 

142. If A is a skew-symmetric matrix and n is a positive integer, then nA  is    

 (a) A symmetric matrix (b) Skew-symmetric matrix (c) Diagonal matrix (d) None of these 

143. If 













132

24

xx

x
A  is symmetric, then x       [Karnataka CET 1994]  

 (a) 3 (b) 5 (c) 2 (d) 4 

144. If A is a square matrix, then TAA   is      [Rajasthan PET 2001]  

 (a) Non-singular matrix  (b) Symmetric matrix (c) Skew-symmetric matrix (d) Unit matrix  

145. For any square matrix A, TAA  is a      [Rajasthan PET 2000]  

 (a) Unit matrix  (b) Symmetric matrix (c) Skew-symmetric matrix (d) Diagonal matrix 

146. If A is a square matrix for which 22 jiaij  , then A is      [Rajasthan PET 1999]  

 (a) Zero matrix (b) Unit matrix (c) Symmetric matrix  (d) Skew-symmetric 

matrix 

147. If A is a square matrix and TAA   is symmetric matrix, then  TAA     [Rajasthan PET 1996, 97]  

 (a) Unit matrix  (b) Symmetric matrix (c) Skew-symmetric matrix (d) Zero matrix 

148. The value of a for which the matrix 









42

2a
A is singular if      [Kerala (Engg.) 2002]  

 (a) 1a  (b) 1a  (c) 0a  (d) 1a  

149. The matrix 













021

21

i

ii
A  is which of the following      [Kurukshetra CEE 2002]  

 (a) Symmetric  (b) Skew-symmetric (c) Hermitian  (d) Skew-hermitian  

150. The matrix, 

























431

431

431

A  is nilpotent of index     [Kurukshetra CEE 2002]  

 (a) 2 (b) 3 (c) 4 (d) 6 

151.If 








vu

yx
 is symmetric matrix, then    

 (a) 0 vx  (b) 0 vx  (c) 0 uy  (d) 0 uy  

152. The matrix 























321

431

422

 is a    

 (a) Non-singular  (b) Idempotent  (c) Nilpotent  (d) Orthogonal  

153. For any square matrix A, which statement is wrong   

 (a) )()( 11   AadjAadj  (b) TT AA )()( 11    (c) 3113 )()(   AA  (d) None of these 
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154. If 























10987

0654

0032

0001

A , then A is    

 (a) An upper triangular matrix   (b) A null matrix 

 (c) A lower triangular matrix   (d) None of these 

155. If A is a square matrix, then A will be non-singular if     

 (a) 0|| A  (b) 0|| A  (c) 0|| A  (d) 0|| A  

156. The matrix 

















cfg

fbh

gha

 is    

 (a) Symmetric  (b) Skew-symmetric  (c) Scalar (d) None of these 

157. If 

























100

010

001

A , then 2A  is      [MNR 1980]  

 (a) Null matrix  (b) Unit matrix  (c) A (d) 2A 

158. If A is a symmetric matrix, then matrix AMM '  is       [MP PET 1990]  

 (a) Symmetric  (b) Skew-symmetric  (c) Hermitian  (d) Skew-Hermitian  

159. If A is a square matrix, then which of the following matrices is not symmetric     

 (a) 'AA   (b) 'AA  (c) AA'  (d) 'AA   

160. Square matrix nnija ][  will be an upper triangular matrix, if     

 (a) 0ija  for ji   (b) 0ija  for ji   (c) 0ija  for ji   (d) None of these 

161. If  the matrix 























03

301

210



 is singular, then        [MP PET 1989]  

 (a) –2 (b) –1 (c) 1 (d) 2 

162. In order that the matrix 

















53

654

321



 be non-singular,   should not be equal to    [Kurukshetra CEE 1998]  

 (a) 1 (b) 2 (c) 3 (d) 4 

163. If A is involutory matrix and and I is unit matrix of same order, then ))(( AIAI   is    

 (a)  Zero matrix (b) A (c) I (d) 2A 

164. If 



















001

110

101

A , then A is        [MP PET 1991]  

 (a) Symmetric  (b) Skew-symmetric  (c) Non-singular  (d) Singular  

165. If 





















1

010

001

ba

A , then 2A      [MNR 1980; Pb. CET 1990]  

 (a) Unit matrix  (b) Null matrix  (c) A (d) – A 
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166. If the matrix 















 

1053

842

231 

 is singular, then         [MP PET 1990; Pb. CET 

2000]  

 (a) –2 (b) 4 (c) 2 (d) –4 

167. Out of the following a skew-symmetric matrix is      [MP PET 1992]  

 (a) 





















065

604

540

 (b) 





















165

614

541

 (c) 





















365

624

541

 (d) 























i

i

i

65

64

541

 

168. If 



















653

442

231

A , then A is    

 (a) Singular  (b) Non-singular  (c) Unitary (d) Symmetric  

169. If A, B, C are three square matrices such that ACAB   implies CB  , then the matrix A is always   

                                         [MP PET 1989; Karnataka CET 

1992]  

 (a) A singular matrix  (b) A Non-singular matrix (c) An orthogonal matrix  (d) A diagonal matrix 

170. The matrix 















2/12/1

2/12/1
A  is      [MP PET 1988]  

 (a) Unitary  (b) Orthogonal  (c) Nilpotent  (d) Involutary  

171. If a matrix A is symmetric as well as skew symmetric, then    

 (a) A is a diagonal matrix (b) A is a null matrix (c) A is a unit matrix (d) A is a triangular matrix. 

172. A and B are any two square matrices. Which one of the following is a skew symmetric matrix   

 (a) 
2

'AA 
 (b) 

2

BA 
 (c) 

2

' AA 
 (d) None of the above. 

173. Choose the correct answer       [Karnataka CET 1999]  

 (a) Every scalar matrix is an identity matrix   

 (b) Every identity matrix is a scalar matrix  

 (c) Every diagonal matrix is an identity matrix  

 (d) A Square matrix whose each element is 1 is an identity matrix 

174. For a square matrix A, it is given that IAA ' , then A is a                                       [DCE 1998]  

 (a) Orthogonal matrix (b) Diagonal matrix  (c) Symmetric matrix  (d) None of these 

175. A square matrix can always be expressed as a                                        [DCE1998]  

 (a) Sum of a symmetric matrix and a skew-symmetric matrix  (b) Sum of a diagonal 

matrix and a symmetric matrix  

 (c) Skew matrix   (d) Skew- symmetric matrix 

176. If A is a skew-symmetric matrix and n is odd positive integer, then nA  is           

 (a) A symmetric matrix  (b) A skew-symmetric matrix  (c) A diagonal matrix (d) None of these 

177. If A, B symmetric matrices of the same order then AB – BA is     

 (a) Symmetric matrix (b)  Skew-symmetric matrix (c) Null matrix  (d) Unit matrix  
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178. If k is a scalar and I is a unit matrix of order 3, then )( Ikadj     [MP PET 1991]  

 (a) Ik 3  (b) Ik 2  (c) Ik 3  (d) Ik 2  

 

 

179. If 















 



100

0cossin

0sincos





A , then Aadj    

 (a) A (b) I (c) O (d) 2A  

180. If A is a nn   matrix, then )( Aadjadj    

 (a) AA n 1||   (b) AA n 2||   (c) nA n||  (d) None of these 

181. Adjoint of the matrix 















 



344

101

334

N  is      [MP PET 1989]  

 (a) N (b) 2N (c) – N (d) None of these 

182. If A is a non-singular matrix, then )( AadjA     

 (a) A (b) I (c) IA ||  (d) IA 2||  

183. If 















cossin

sincos
A  and 










k

k
AadjA

0

0
, then k is equal to      [MP PET 1993]  

 (a) 0 (b) 1 (c)  cossin  (d) 2cos  

184. Let 





















161

025

001

A , then the adjoint of A is      [MNR 1982]  

 (a) 





















200

610

3252

 (b) 























161

025

001

 (c) 























161

025

001

 (d) None of these 

185. If  









41

23
A , then )( AadjA                                        [MP PET 1995; Rajasthan PET 

1997]  

 (a) 








100

010
 (b) 









010

100
 (c) 









101

110
 (d) None of these 

186. If A is a singular matrix, then Aadj  is       [Karnataka CET 1993]  

 (a) Singular  (b) Non-singular  (c) Symmetric (d) Not defined  

187. The adjoint of 





















312

321

111

 is       [Rajasthan PET 1993]  

 (a) 























145

314

593

 (b) 























135

419

543

 (c) 























135

419

543

 (d) None of these 

188.  ).)(.().( AAdjBAdjABAdj        [MP PET 1997]  

 (a) BAdjAAdj ..   (b) I (c) O (d) None of these 
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189. If 


















102

210

021

A , then Aadj       [Rajasthan PET 1996]  

 (a) 






















124

412

241

 (b) 






















142

214

421

 (c) 




















124

214

421

 (d) None of these 

190. If 



















2781

941

321

A , then the value of || Aadj  is      [Rajasthan PET 1999]  

 (a) 36 (b) 72 (c) 144 (d) None of these 

191. If A is a matrix of order 3 and || A = 8, then || Aadj                                           [DCE 1999; Karnataka CET 

2002]  

 (a) 1 (b) 2 (c) 32  (d) 62  

192. If A and B are non-singular square matrices of same order, then )(ABadj  is equal to     [AMU 1999]  

 (a) ))(( BadjAadj  (b) ))(( AadjBadj  (c) ))(( 11  AadjBadj  (d) ))(( 11  BadjAadj  

193. If d is the determinant of a square matrix A of order n, then the determinant of its adjoint is    [EAMCET 2000]  

 (a) nd  (b) 1nd  (c) 1nd  (d) d 

194. If 






 


32

11
A , then Aadj  is equal to      [Rajasthan PET 2001]  

 (a) 












12

13
 (b) 









 12

13
 (c) 







 

11

23
 (d) 













12

13
 

195. If 









75

43
A , then )(. AadjA       [Rajasthan PET 2002]  

 (a) I (b) || A  (c) IA ||  (d) None of these 

196. If 













75

62
A , then )(Aadj  is      [UPSEAT 2002]  

 (a) 












25

67
 (b) 













75

62
 (c) 













26

57
 (d) None of these 

197. The adjoint matrix of 























110

432

433

 is      [MP PET 2003]  

 (a) 

















120

612

384

 (b) 























332

432

011

 (c) 

















196

821

3911

 (d) 























332

331

121

 

198. If 











xx

xx
A

cossin

sincos
, then ))((. AadjA      [Rajasthan PET 2003]  

 (a) 








10

01
 (b) 









01

10
 (c) 









00

11
 (d) 













20

02
 

199. If 



















a

a

a

A

00

00

00

, then the value of |||| AAdjA  is       [AMU 1987]  

 (a) 3a  (b) 6a  (c) 9a  (d) 27a  
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200. If 



















a

a

a

A

00

00

00

, then the value of || Aadj  is      [AMU 1989]  

 (a) 3a  (b) 6a  (c) 9a  (d) 27a   

201. If 

























112

211

121

A , then determinant ))(( Aadjadj  is    

 (a) 1)14(  (b) 2)14(  (c) 3)14(  (d) 4)14(  

202. If A is a square matrix, then )'()'( AadjAadj   is equal to    

 (a) ||2 A  (b) IA ||2  (c) Null matrix (d) Unit matrix 

203. If 

























513

104

321

A , then 23)( Aadj  is equal to      [Rajasthan PET 1984]  

 (a) 13 (b) – 13 (c) 5 (d) – 5 

204. For a third order non-singular matrix A, |)(| AadjA  equals   

 (a) || A  (b) 2|| A  (c) 3|| A  (d) None of these 

 

 

 

205. If A be a square matrix of order n and if DA ||  and '|| DAadj  , then    [Rajasthan PET 2000]  

 (a) 2' DDD   (b) 1'  nDDD  (c) nDDD '  (d) None of these 

 

 

 

 

206. Inverse of the matrix 





















102

114

123

 is      [MP PET 1990]  

 (a) 

















 542

733

321

 (b) 















 

724

647

531

 (c) 

















 542

752

321

 (d) 





















253

548

421

 

207. If A and B are non-singular matrices, then                                   [MP PET 1991; Kurukshetra CEE 

1998]  

 (a) 111)(   BAAB  (b) BAAB   (c) '')'( BAAB   (d) 111)(   ABAB  

208. If )1(,
2/0

0









 i

i

i
A , then 1A      [MP PET 1992]  

 (a) 








2/0

0

i

i
 (b) 













i

i

20

0
 (c) 









i

i

20

0
 (d) 









02

0

i

i
 

209. If 






 






cossin

sincos
A , then 1A    

AAddvvaannccee  LLeevveell  

BBaassiicc  LLeevveell  

Inverse of a Matrix 
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 (a) 








 



cossin

sincos
 (b) 













cossin

sincos
 (c) 

















cossin

sincos
 (d) None of these 

210. If 









bd

ca
A , then 1A        [MP PET 1988 ]  

 (a) 












 ad

cb

cdab

1
 (b) 













 ad

cb

bcad

1
 (c) 









 ac

db

cdab

1
 (d) None of these 

211.The element of second row and third column in the inverse of 

















 101

012

121

 is    [MP PET 1992]  

 (a) – 2 (b) – 1 (c) 1 (d) 2 

212. The inverse of the matrix 

















100

010

001

 is                                      [MP PET 1989; Pb. CET 1989, 

93]  

 (a) 

















001

010

100

 (b) 

















100

010

001

 (c) 

















001

100

010

 (d) 

















010

100

001

 

213. The inverse of 












24

32
 is        [MP PET 1993]  

 (a) 








24

32

8

1
 (b) 









42

23

8

1
 (c) 









24

32

8

1
 (d) 









42

23

8

1
 

214. The inverse of the matrix 






 

41

23
is      [MP PET 1994]  

 (a) 


















14

3

14

1
14

2

14

4

 (b) 














 

14

4

14

1
14

2

14

3

 (c) 














 

14

3

14

1
14

2

14

4

 (d) 
















14

4

14

1
14

2

14

3

 

215. If a matrix A is such that 0523 23  IAAA , then its inverse is    

 (a) )523( 2 IAA   (b) IAA 523 2   (c) IAA 523 2   (d) None of these 

216. If 















 



100

0cossin

0sincos

)( 



F  and 



























cos0sin

010

sin0cos

)(G , then 1)]()([  GF    

 (a) )()(  GF   (b) )()(  GF   (c) 11 )]([)]([   GF  (d) 11 )]([)]([   FG  

217. If 











12/tan

2/tan1




A  and IAB  , then B      [MP PET 1995, 98]  

 (a) A.
2

cos 2   (b) TA.
2

cos 2   (c) I.
2

cos 2   (d) None of these 

218. If 




























10

11

35

23

23

12
A , then the matrix A    

 (a) 








01

11
 (b) 









10

11
 (c) 









11

01
 (d) 









11

10
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219. If A is an invertible matrix, then which of the following is correct      

 (a) 1A  is multivalued  (b) 1A  is singular  (c) 11 )()(   TT AA  (d) 0|| A  

220. If 



















c

b

a

A

00

00

00

, then 1A =                                    [AMU 1988]  

 (a) 

















c

b

a

00

00

00

 (b) 























c

b

a

00

00

00

 (c) 

















c

b

a

/100

0/10

00/1

 (d) None of these 

221. 







1

103

31
           [EAMCET 1994; DCE 

1999]  

 (a) 








13

310
 (b) 













13

310
 (c) 









103

31
 (d) 













103

31
 

222. If 









13

25
A , then 1A        [EAMCET 1988]  

 (a) 












53

21
 (b) 













53

21
 (c) 













53

21
 (d) 









53

21
 

223. 











1

67

56
       [Karnataka CET 1994]  

 (a) 












67

56
 (b) 













67

56
 (c) 









67

56
 (d) 













67

56
 

224. The inverse of matrix 



















100

001

010

A is      [Karnataka CET 1993]  

 (a) A (b) TA  (c) 

















100

010

001

 (d) 

















010

001

001

 

225. The inverse of 



















211

132

753

 is       [EAMCET 1989]  

 (a) 























025

1113

2637

 (b) 





















125

1113

2637

 (c) 





















125

2637

1113

 (d) None of these 

226. The inverse of 

















100

210

321

 is        [EAMCET 1990]  

 (a) 





















000

210

121

 (b) 





















100

210

121

 (c) 

















100

210

121

 (d) None of these 

227. The matrix 























211

103

41

 is invertible, if       [Kurukshetra CEE 1996]  

 (a) 15  (b) 17  (c) 16  (d) 18  

228. If 









10

23
A , then 31 )( A  is equal to      [MP PET 1997]  
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 (a) 






 

270

261

27

1
 (b) 









270

261

27

1
 (c) 













270

261

27

1
 (d) 













270

261

27

1
 

229. The matrix 

















112

521

21 a

 is not invertible, if ‘a’ has the value      [MP PET 1998]  

 (a) 2 (b) 1 (c) 0 (d) – 1 

230. Inverse matrix of 








21

74
           [Rajasthan PET 1996, 

2001]  

 (a) 












41

72
 (b) 













47

12
 (c) 













41

72
 (d) 













47

12
 

231. If the multiplicative group of 22  matrices of the form 








aa

aa
, for 0a and Ra , then the inverse of 









22

22
 

is  
         [Karnataka CET 1999]  

 (a) 



















8

1

8

1
8

1

8

1

 (b) 



















4

1

4

1
4

1

4

1

 (c) 



















2

1

2

1
2

1

2

1

 (d) Does not exist  

232. The element in the first row and third column of the inverse of the matrix 















 

100

210

321

 is   [MP PET 2000]  

 (a) – 2 (b) 0 (c) 1 (d) 7 

233. If 3I is the identity matrix of order 3, then 1
3
I  is      [Pb. CET 2000] 

 (a) 0 (b) 33I  (c) 3I  (d) Does not exist 

234. If a matrix A is such that OIAAA  724 23 , then 1A  equals    [MP PET 2001]  

 (a) )724( 2 IAA   (b) )724( 2 IAA   (c) )724( 2 IAA   (d) )724( 2 IAA   

235. If 











23

22
A  and 







 


01

10
B , then  111 )( AB      [EAMCET 2001]  

 (a) 






 

32

22
 (b) 







 

22

23
 (c) 









 32

22

10

1
 (d) 









 22

23

10

1
 

236. If 02  IAA , then 1A       [Kerala (Engg.) 2001]  

 (a) 2A  (b) IA   (c) AI   (d) IA   

237. If 









64

32
A , then 1A        [Karnataka CET 2001]  

 (a) 








 32/3

21
 (b) 







 

64

32
 (c) 













63

42
 (d) Does not exist 

238. If for the matrix A, IA 3 , then 1A      [Rajasthan PET 2002]  

 (a) 2A  (b) 3A  (c) A (d) None of these 

239. For two invertible matrices A and B of suitable orders, the value of 1)( AB  is              [Rajasthan PET 2000, 02; 

Karnataka CET 2001]  

 (a) 1)( BA  (b) 11  AB  (c) 11  BA  (d) 1)'( AB  

240. If 













12

21
A  and 










1

3
B , BAX  , then X      [MP PET 2002]  

 (a)  75  (b) 








7

5

3

1
 (c)  75

3

1
 (d) 









7

5
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241. If 











53

21
A , then 1A        [MP PET 2002]  

 (a) 












13

25
 (b) 


















11

1

11

3
11

2

11

5

 (c) 




















11

1

11

3
11

2

11

5

 (d) 








13

25
 

242. If 









02

30
A  and ))((1 AadjA  , then        [UPSEAT 2002]  

 (a) 
6

1
 (b) 

3

1
 (c) 

3

1
 (d) 

6

1
 

243. The multiplicative inverse of matrix 








47

12
 is      [DCE 2002]  

 (a) 












27

14
 (b) 













27

14
 (c) 







 

27

74
 (d) 













27

14
 

244. The inverse matrix of 

















113

321

210

 is      [MP PET 2003]  

 (a) 



























2

1

2

3

2

5

134
2

1

2

1

2

1

 (b) 



























121

361
2

5
4

2

1

 (c) 

















324

123

321

2

1
 (d) 























135

268

111

2

1
 

245. Inverse of the matrix 






 

43

21
 is       [Karnataka CET 2003]  

 (a) 








 13

24

10

1
 (b) 







 

43

21

10

1
 (c) 













13

24

10

1
 (d) 









 13

24
 

246.  If A is an orthogonal matrix, then 1A  is equal to   

 (a) A (b) 'A  (c) 2A  (d) None of these 

247. The multiplicative inverse of the matrix  



















001

010

100

A  is      [AMU 1989]  

 (a) 

















100

010

000

 (b) 























001

010

110

 (c) 























101

010

001

 (d) 

















001

010

100

 

248. Let A be an invertible matrix. Which of the following is not true      [Karnataka CET 1992]  

 (a) 11 ||   AA  (b) 2112 )()(   AA  (c) )()'( 11   AA  (d) None of these 

249. Inverse of 

















643

432

321

 is        [Kurukshetra CEE 1995]  

 (a) 























121

230

102

 (b) 

















643

432

321

 (c) 























121

230

102

 (d) None of these 

250. If 











14

21
A , then 1A       [Karnataka CET 1997]  

 (a) 








 14

21

7

1
 (b) 







 

14

21
 (c) 









14

21

9

1
 (d) 







 

14

21

7

1
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251. If 













0

2

22

10
A , 



















11

01

10

B  and ABM  , then 1M  is equal to      [Roorkee 1980]  

 (a) 






 

12

22
 (b) 









 6/13/1

3/13/1
 (c) 







 

6/13/1

3/13/1
 (d) 













6/13/1

3/13/1
 

252. If for a square matrix A, IAA 1 , then A is      [DCE 1998]  

 (a) Orthogonal matrix  (b) Symmetric matrix  (c) Diagonal matrix  (d) Invertible matrix  

253. If matrix 

















53

654

321



 is invertible, then       [Kurukshetra CEE 1998]  

 (a) 4  (b) 3  (c) 2  (d) 0  

254. If 






 


















 


ab

ba
1

1tan

tan1

1tan

tan1








, then    

 (a) 1,1  ba  (b)  2sin,2cos  ba  (c)  2cos,2sin  ba  (d) None of these 

 

 

 

255. If 

























122

410

321

A , then 1)'(A    

 (a) 





















145

278

289

 (b) 





















143

212

201

 (c) 























122

478

589

 (d) 

















100

010

001

 

256. If  is a cube root of unity and 






















2

2

1

1

111

A , then 1A    

 (a) 
















1

1

1

2

2

2







 (b) 

















2

2

1

1

111

3

1



  (c) 
















111

1

1
2

2





 (d) 
















111

1

1

2

1 2

2





 

257. If 

























110

432

433

A , then 1A       [DCE 1999]  

 (a) A (b) 2A  (c) 3A  (d) 4A  

258. If )d....,,d,d,(ddiag n321D , where 0id  for all ni ...,,2,1 , then 1D  is equal to    

 (a) D (b) )....,,(diag 11
2

1
1


nddd  (c) I (d) None of these 

259. If )d....,,d,d,(ddiag n321A , then nA  is equal to    

 (a) diag ).....,,,( 11
3

1
2

1
1

 n
n

nnn dddd  (b) diag )....,,,( 321
n
n

nnn dddd   

 (c) A   (d) None of these 
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260. If  A is a square matrix of order 3, then true statement is (where I is unit matrix)   [MP PET 1992]  

 (a) det AA det)(   (b) det A = 0 (c) det AIA det1)(   (d) det 2A = 2 det A 

261. If 



















200

020

002

A  and 



















200

310

321

B , then || AB  is equal to     [Rajasthan PET 1995]  

 (a) 4 (b) 8 (c) 16 (d) 32 

262. If A and B are square matrices of order 3 such that 3||,1||  BA , then |3| AB    [IIT 1988; MP PET 1995, 99]  

 (a) – 9 (b) – 81 (c) – 27 (d) 81 

263. Which of the following is correct    

 (a) Determinant is a square matrix (b) Determinant is a number associated to a matrix  

 (c) Determinant is a number associated to a square matrix  (d) None of these 

264. Let A be a skew-symmetric matrix of odd order, then || A  is equal to     

 (a) 0 (b) 1 (c) –1 (d) None of these 

265. Let A be a skew-symmetric matrix of even order, then || A    

 (a) Is a perfect square  (b) Is not a perfect square (c) Is always zero (d) None of these 

266. For any 22  matrix A, if A(adj.A) 









100

010
, then || A      [MP PET 1999]  

 (a) 0 (b) 10 (c) 20 (d) 100 

267. If 









12

31
A , then determinant of AA 22   is      [EAMCET 2000]  

 (a) 5 (b) 25 (c) – 5 (d) – 25 

268. If 























51

211

432

x

x

 is a singular matrix, then x is       [Kerala (Engg.) 2001]  

 (a) 
25

13
 (b) 

13

25
  (c) 

13

5
 (d) 

13

25
 

269. The product of a matrix and its transpose is an identity matrix. The value of determinant of this matrix is   [AMU 2001]  

 (a) – 1 (b) 0 (c) 1  (d) 1 

270. If 



















123

012

101

A , then  det A =       [EAMCET 2002]  

 (a) 2 (b) 3 (c) 4 (d) 5 

271. If OA   and OB   are nn   matrix such that OAB  , then      [Orissa JEE 2002]  

 (a) 0)( ADet  or 0)( BDet   (b) 0)( ADet  and 0)( BDet   

 (c) 0)()(  BDetADet    (d) 11   BA  

272. If A is a square matrix such that AA 2 , then det (A) equals     [AMU 1991]  

 (a) 0 or 1 (b) – 2 or 2 (c) – 3 or 3 (d) None of these 

273. If A is a square matrix such that 2|| A , then for any +ve integer n, || nA  is equal to    [AMU 1991]  

 (a) 0 (b) 2n (c) n2  (d) 2n  

274. If A is a square matrix of order 3 and entries of A are positive integers, then || A  is      

 (a) Different from zero (b) 0 (c) Positive  (d) An arbitrary integer. 

275. If A and B are any 22 matrix, then det 0)(  BA  implies       [Karnataka CET 1993, 98]  

 (a) 0DetBDetA  (b) 0DetA  or 0DetB  (c) 0DetA  and 0DetB  (d) None of these 
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276. If 









































7

5

9

zy

yx

zyx

, then (x, y, z) =   

 (a) (4, 3, 2) (b) (3, 2, 4) (c) (2, 3, 4) (d) None of these 

277. The solution of the equation 























































2

1

1

110

011

101

z

y

x

 is (x, y, z) =     [MP PET 1991]  

 (a) (1, 1, 1) (b) (0, –1, 2) (c) (–1, 2, 2) (d) (–1, 0, 2) 

278. If BAX  , 



















0

52

9

B  and 































4

3

4

1
2

4

5

4

3
4

2

1

2

1
3

1A , then X is equal to     [MP PET 1996]  

 (a) 

















5

3

1

 (b) 



























2

2

1
2

1

 (c) 

















3

2

4

 (d) 
























4

3
4

3

3

 

 

 

 

 

 

279. If A is a non-zero column matrix of order 1m  and B is a non-zero row matrix of order n1 , then rank of AB is 
equal to   

 (a) m (b) n (c) 1 (d) None of these 

280. If 























112

211

121

A , then   

 (a) 2)( A  (b) 1)( A  (c) 3(A)    (d) None of these 

281. If nI is the identity matrix of order n, then rank of  nI is     

 (a) 1 (b) n (c) 0 (d) None of these 

282. The rank of a null matrix is    

 (a) 0 (b) 1 (c) Does not exist  (d) None of these 

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

 (a) Equal to n (b) Less then n (c) Greater then n (d) None of these 

284. If A and B are two matrices such that rank of mA   and rank of nB  , then    

 (a) rank (AB) = mn   (b)  rank (AB)   rank (A)  

 (c) rank (AB)   rank (B)   (d) rank (AB)  min (rank A, rank B 

285. If A is an inevitable matrix and B is a matrix, then     

 (a) rank (AB) = rank (A) (b) rank (AB) = rank (B) (c) rank (AB) > rank (A) (d) rank (AB) > rank (B) 
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286. If the points ),(),,( 2211 yxyx and ),( 33 yx  are collinear, then the rank of the matrix 

















1

1

1

33

22

11

yx

yx

yx

 will always be 

less than    

         [Orissa JEE 2003]  

 (a) 3 (b) 2 (c) 1 (d) None of these 

287. If A is a matrix such that there exists a square submatrix of order r which is non-singular and every square 

submatrix of order 1r  or    more is singular, then      

 (a) rank (A) = r +1  (b) rank (A) = r  (c) rank (A) > r  (d) rank (A)   r +1 

288. The rank of the matrix 





















5786

3123

2342

0321

 is    

 (a) 1 (b) 2 (c) 3 (d) 4 

289. The system of equations BAX   of n equations in n unknown has infinitely many solutions if    

 (a) 0det A  (b) 0)(,0det  BAadjA  (c) 0)(,0det  BAadjA  (d) 0)(,0det  BAadjA  

290. The trace of skew symmetric matrix of order nn   is    

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

 

 

 

 

 

 

291. If 









30

12
A  and xxxf 32)( 2  ,then )(Af  equals   

 (a) 








 90

114
 (b) 









90

114
 (c) 







 

90

114
 (d) 













90

114
 

292. The construction of 43   matrix A whose element ija  is given by 
2

)( 2ji 
 is    [IIT 1988]  

 (a) 

















49

18

25

18258

549

82/92

   (b) 

















251825

52/52/9

2/252/92

  

 (c) 

















2/49

18

2/25

182/258

2/2582/9

82/92

  (d) None of these 

293. If A is a square matrix of order n such that its elements are polynomial in x and its r-rows become identical for 

kx  , then  

 (a) rkx )(   is a factor of || A   (b) 1)(  rkx  is a factor of || A   

 (c) 1)(  rkx  is a factor of || A   (d) rkx )(   is a factor of A  

294. If ][ ijaA   is a scalar matrix of order nn   such that kaij   for all i, then trace of A is equal to  

  (a) nk (b) kn   (c) kn /  (d) None of these 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

b b c d d d c c a b b b b c c b a b a c 

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

b c d c b d a b c b a d d b c b b b b b 

41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

d c a,b d a c c c a d b b b b a a c c b b 

61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

c b c b a b c c a c c d b c b d a c d d 

81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 

c d c b b b d d c c c a a a d b b c b d 

101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 

a a a a c c c b a b a c d c b c b c b b 

121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 

a d a b c a b b b b d d a b b a d b c a 

141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 

a d b b b c,d c b d a d b d c d a b a d b 

161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 

d d a c a b a a b c b c b a a b b b a b 

181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 

a c b d a a b c b c d b b b c a b a c b 

201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 

d c a c c c d b a a b b a a a d b a d c 

221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 

b b a a d b b a b a d d c b a c d a b b 

241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260 

b a d a a b d a c d c d a b a b c b b a 

261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 

c b c a a b b b c a a a c d d c d a c c 

281 282 283 284 285 286 287 288 289 290 291 292 293 294 

b c a d b b b c c a c c a a 

398 
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