TYPES OF MATRIX

DEFINITION OF A MATRIX:

A matrix is an ordered rectangular array of numbers or functions. The number of functions is
called the elements or the entries of the matrix.

ORDER OF MATRIX:

A matrix of order m X n is of the form
A1 Qiz Q13 - Qin
Q1 Qzz Q23 ... Q2p

A=| : - :

Am1 Amz2 Am3 - Amn

where, m represents number of rows and n represents number of columns.

In notation form, it can be rewritten as A = [a;;]mxn

where,1 <i<m,1<j<nandij€N.

Here, a;; is an element lying in the ith row and jth column.

TYPES OF MATRICES:

I  ROW MATRIX: A matrix having only one row, is called a row matrix.
I COLUMN MATRIX: A matrix having only one column, is called a column matrix.
III ZERO OR NULL MATRIX: If all the elements of a matrix are zero, then it is called
a zero matrix or null matrix. It is denoted by symbol O.
IV  SQUARE MATRIX: A matrix in which number of rows and number of columns are
equal, is called a square matrix.
V  DIAGONAL MATRIX: A square matrix is said to be a diagonal matrix, if all the
elements lying outside the diagonal elements are zero.
VI SCALAR MATRIX: A diagonal matrix in which all the diagonal elements are equal,

is called a scalar matrix.
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VII  UNIT ORIDENTITY MATRIX: A diagonal matrix in which all the diagonal elements

are equal to unity(one), is called an identity matrix. It is denoted by L.

EQUALITY OF MATRICES:

Two matrices are said to be equal, if their order are same and their corresponding elements are
also equal i.e. a;; = b;;Vi, j

ADDITION OF MATRICES:

Let A and B be two matrices each of same order m X n. Then, the sum of matrices A+B is a
matrix whose elements are obtained by adding the corresponding elements of A and B.

i.e. if A = [aij]mxn and B = [b;;]mxn

Then, A + B = [a;; + bij]lmxn

PROPERTIES OF MATRIX ADDITION:

Let A,B and C are three matrices of same order m X n, then
i.  Matrix addition is commutative
ie A+B =B+A
ii.  Matrix addition is associative
ie. (A+tB)+C=A+B+C)
iii.  Existence of additive identity Zero matrix(O) of order m X n (same as of A) is called
additive identity as A+O=A=0+A.
iv.  Existence of additive inverse For the square matrix, the matrix(-A) is called additive
inverse if A+(-A)=0=(-A)+A
MULTIPLICATION OF A MATRIX BY A SCALAR:

Let A = [a;j]mxn bea matrix and k be any scalar. Then, kA is another matrix which is obtained

by multiplying each element of A by k
e kA = k[aij]mxn = [k(aij)]mxn

NEGATIVE OF A MATRIX:

If we multiply a matrix A by a scalar quantity (-1), then the negative of a matrix (i.e. —A) is

obtained. In negative of A, each element is multiplied by (-1).
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PROPERTIES OF SCALAR MULTIPLICATION:

Let A and B be the two matrices of same order, then
1.  k(A+B)=kA+kB, where k is a scalar
ii.  (ky+ky)A =kiA+ k,A, where kyand k, are scalars.
. (k)A=k(1A)=1(kA), where | and k are scalars.

DIFFERENCE OF MATRICES:

If A = [a;jlmxn and B = [b;j]mxn be two matrices each of same order m X'n, then difference

of these matrices A-B is defined as a matrix D = [di j], where d;; = a;; — by, Vi, j

MULTIPLICATION OF MATRICES:

Let A = [a;j]mxn and B = [bjx]nxp be two matrices such that the number of columns of A is
equal to the number of rows of B, then multiplication of A and B is denoted by AB and it is given

by cix = Xk=1ijbjk, Where cy is the (i,k)th element of matrix C, where C=AB.

PROPERTIES OF MULTIPLICATION OF MATRICES:

i. Let A,B and C be three matrices of same order. Then, matrix multiplication is associative
i.e. (AB)C = A(BC).
ii. Existence of multiplicative identity: For every square matrix A, there exists an identity
matrix I of same order such that A.I=A=1.A
iii.  Matrix multiplication is distributive over addition. i.e. A(B+C) = AB+AC
iv.  Non-commutativity: Generally, matrix multiplication is not commutative i.e. if A and
B aretwo matrices and AB,BA both exist, then it is not necessary that AB = BA
v.  If the product of two matrices is a zero matrix, then it is not necessary that one of the

matrices 1S zero matrix.
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TRANSPOSE OF A MATRIX:

The matrix obtained by interchanging the rows and columns of a given matrix A is called

transpose of a matrix A. It is denoted by A’or AT or A€,

PROPERTIES OF TRANSPOSE OF MATRICES:
i, @A)y =4

iv. (AB) =B'A’

ii. (AxB)Y =A"%+B’ Q
8
iii.  (kA)' = kA', where k is any constant \\

SYMMETRIC AND SKEW-SYMMETRIC MATRICES: % *
A square matrix A is called symmetric matrix, if A’ = A ar® are matrix A is called skew-

symmetric, if A’ = —A A
QY

PROPERTIES OF SYMMETRIC AND S MMETRIC MATRICES: x=y2

i.  For a square matrix A with real‘n@per entries, A + A’ is a symmetric matrix and = @0
A — A’ is a skew symmetric matrix.

ii.  Any square matrix A can be expressed as the sum of a symmetric and skew-symmetric

matrices. i.e. A = %(A + A" + % (A-A4A"

ELEMENTARY OPERATIONS OF A MATRIX:

There are six operations(transformations) on a matrix, three of which are due to rows and
three are due to.columns. These operations are known as elementary operations or
transformations.

The interchange of any two rows or two columns Symbolically, the interchange of

ith and jth rows is denoted by R; < R; and interchange of ith and jth columns is denoted
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ii.  The multiplication of the elements of any row or column by a non-zero number
Symbolically, the multiplication of each element of the itch row by k, where k # 0, is
denoted by R; = kR;. The corresponding column operation is denoted by C; — kC;.

iii. ~ The addition to the elements of any row or column, the corresponding elements of
any other row or column multiplied by any non-zero number Symbolically, the
addition to the elements of itch row, the corresponding elements of jth row multiplied

by k is denoted by R; = R; + kR;. The corresponding column operation is@ted by

C; - C; + kC; 0\0
Q

INVERTIBLE MATRIX: Q
A square matrix A of order m is said to be invertible, if there ex%up er square matrix B of
the same order m such that AB=BA=I, where I is a unit matrix of same order m. The matrix B

is called the inverse matrix of A and it is denoted by A_1:

PROPERTIES OF INVERTIBLE MATR!CE%Q
Let A and B be two non-zero invertible matrices of same order.
i.  Uniqueness of inverse If inver: quare matrix exists, then it is unique.
ii. AAT1=A71A=1 (¢
iii. (AB)'=B"1471
iv. AH1t=4
(A")™1 = (A7)  where A’ is transpose of a matrix A.
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PBACTICE QUESTIQNS:

1. Multiplication of real valued square matrices of same dimension:

a) Associative

b) Commutative @
¢) Always positive definite N Q

d) Not always possible to commute \
2. If a matrix A4 is symmetric as well as Skew symmetric, then: Q
a) A isa diagonal matrix O

.
b) A is a unit matrix @

¢) A is a triangular matrix

d) A is anull matrix A

3. If A is a Skew Symmetric matrix, then A% \@
a) Symmetric Q
b) Skew-Symmetric C)
¢) Diagonal \®
d) Scalar K
4. If the order of A is &order of B is 4 X 5 and the order of C is 7 X 3, then the
order of (ATBT &
a) 5x3
b) 4%5
¢) 5x%x7
d 4x3

M=y 2

=3+ (n-1)d
g+‘\-) 'F (ﬁq}

&

1 La0]

I Lavel
ciz)

Bas g G fi +1 = Yi+ OXn/@)(a-Yi
> -ad_dt':_cfl-.-ﬂ-)d! Ny v W= (lﬂlﬂ.) 4 3__“,{“,_)

_.d—'-"a ‘2-'545: L bY = (ashy?
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5. IfA = (1) (1)-,then the value of A% is
1o
N I
11
) 0 Ol
0 0
9l 4l
0 1
11 O

6. Consider the following question and decide which of the statement\@ﬁcient to
answer the question. \
Find the value of n , if OQ
Statements:
.

i. AB=A @

. m 9, [l 0 @
i, A—[z 1],3_[0 . A

a) Only i. is Sufficient . @
b) Only ii. is Sufficient

c¢) Either i. or ii. is Sufficient 0

d) Both i. and ii. are not @M
7. A square matrix A is call &1 onal if  where A’ is the transpose of A
a) A= A?
b) A =471 @
9

0 A=4”
) A4%a "

8. Ifamatrix has p elements, where p is a prime number then what is the number of possible

orders it can have ?
a) 1
b) 2
c) P
d) None of these

I Q. = Bzt fi+1 = Yivr On/2)Ca=Yi)[ | T
x @y +(n-1d . f=t: Kot = (Xnl2) (3-axa®)| | _ - )"’f

coth (2) = [ cot GzpMhiz) =i sin(iz) Ay=3¢in-d

o2

o' = Zab +b¥ = Caghyt e d
i i,.. T WA cominim bl s le Y05 6
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9. IfA=14 1 3 =5(P+Q)
0 6 7
Where P is a symmetric and Q is a skew- symmetric matrix then P and Q are ?
6 6 5] [0 -2 5
a) P=|6 2 9|andQ=|2 0 -3
5 9 141 -5 3 0
6 6 5] 0 —2 5]
by P=|6 2 9|andQ0=|2 0 -3 @
5 9 141 5 3 0. N Q
6 6 5] (0 2 5] \
c) P=16 2 9landQ=|2 0 -3 \
5 9 141 -5 3 0.
6 6 5] 0 2 5 O
d P=|6 2 9|andQ=|2 0 3 %0
5 9 14] 5 3 0 K

10. Which one of the following matrices is an elemezt atrix?

10 0]

a) [0 1 0 o @
o 0 1l N\ Nhwr
1 5 0] \Q

b [o 1 0 O =B+ (n-1)d
0 0 1. \@ q+‘\-)‘;F(’-n)
0 2 0] K z -F

¢ [1 0 o % ¢
0 0 1l
1 0 0

d [0 1
0 5

11.If A and I?are t:)vo n X n non singular matrix then
a) “AB is non singular
b) AB is singular
¢) (AB)"=A"1B1

d) (AB)™! does not exist -
1 La

I Lavel

Ciz)

an = = . A et lit1 = Yi+ (Xn/2)(a-Yi
> 344-[?!—1)4 ] j =Y x-ﬂ“ = (anﬂ)cs_‘txnz)
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12. A is a scalar matrix with k # 0 of order 3. Then A™1 is
a) =1
b) =1
c) =1
d) kI

1 2 2
3<2 1 —2) then (AAT) =22
-2 2 -1 . Q

13.1fA =

c) 31 %,
d) -31 K
_[cosB —sind ~1_0 @
14, If A [sinB P ],thenA . l
[ cos@  sinf ¢ @
a) | —sin cosO Q\
[cosO sin6
®) Lsinf cos6O C)
0 [ cos®  —sinf \'@'
l—sinf  cosO K

[cos§ —sinf
Lsinf@ co

d)

15. From the matri tion AB = AC we can conclude B =C provided
a) A issingular
b) .A is non-singular
c) A is symmetric
d) A issquare
16. Let A and B be two non-zero square matrices and AB and BA both are defined. It means
a) No. of columns of A #No. of rows of B
b) No. of rows of A #No. ofcolumns of B
c) Both matrices (A) and (B) have same order
d) Both matrices (A) and (B) does not have same order

: Vi 414 = Yi+r (Xn/2 a...y;)
S = m_a ‘_a, i+1 ?I -
T Konet = (Xnl2) (3-axn®)
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17.If A [g _53], then which of the following statements are correct?

A. A is a square matrix

B. A7t exists

C. A is a symmetric matrix
D. |A[=19

E.A is a null matrix. @

Choose the correct answer from the options given below
a) A,B,Conly
b) A,D.E only OQ
c) A,B,D only N
d) C,D,E only %
18. The number of all possible matrices of order 2&@ each entry 0 and 1 is :
a) 27
R~
b) 18
M=y 2
c) 16 0

=a|+(rl—1)d
d) 81 @ oth) =F Co)
Xy oz \, z-F
19. If [ 2 u vl is skew%&ie ric matrix, then value of x? + y2 + z2 + u? + v2 + { [ ]
-1 6 w

w?is : @
a) 1
b) &.6
c) 3

d) 41

20. If the system of equations x+2y—3z=1, (p+2)z=3, (2p+1)y+z=2 is consistent,

then the value of p is
1 [e0]

a) -2 {4 Lo
b) -1/2 Ciz)
c) 0 ’
d) 2




21. If for a matrix 4, A2 + I = 0, where I is the identity matrix, then A equals

9 [p 5
v o 2
% —11 i
U

<

.
2. 1f A= [g (1)],Iis the unit matrix of order 2 and a,b are &:onstants,

then(al + bA)?is equal to O
a) a’l —abA

.
b) a2l + 2abA @
c) a’l + b%A @
d) None of the above @A
.

0 AQ)
a ,then A" is e u@
° >
0

r AN \
a

a) g w
o

b) |0
L0 . 0

O

23.Let A =

Q © O
= = =

Q © O

a
[0 0 a"

na 0 0]

d) [0 na O

Mo+l = Yfi- Xn/Q ﬂ'Yf )
WKonst = (Xnl2) (3-axn?)

Lk E ) LY o=l z | — R T A
a” = Zab + b* = (& , ..a :‘ . coth (2) = | cot Gzpmh(z) =i siniz) A, =3d¢in-1d

N T

L
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24. If A(6) = [_ ey

and AB = I, then (sec 20)B is equal to

a) A(0)

o a()
c) A(-6)

D 4(=3)

1 -1 1

25.1fA = [0 2 3|and B = (adj A), and C = 54, then 2251 I Lis equalQ
2 1 0

a) 5

) -1 600
%)

] then A is equal to A

26.IfA =
—a2 —ab

a) Idempotent

b) Involuntary C)Q\
’0

c) Nilpotent

d) Scalar
27. Let A—[ - 1] and %+ yI, then the value of x and y are
a) x =—

cosx —sinx O cosx 0 sinx

28. If F(x) = [sinx cos x 0] and G(y) = 0 1 0 ], then [F(x)G(y)] ™t
0 0 1 —sinx 0 cosx y [0
is equal to it Tl

a) F(—x)G(-y) i)
b) Fx™)G(y™) ’
¢) G(=y)F(=x)
A G(vOF(x— 1

Haw = (anﬂ) (3-«::.-. )



29.1f X and Y are 2X 2 matrices such that 2X + 3Y = 0 and X + 2Y = I, where O and [

denote the 2X 2 zero matrix and the 2X2 identity matrix, then X is equal to

o [y

b %9

o [

o 39 <

1 1 17x 0 X \
{3 <3| )] - s OQ

30. If[
1 3 1
_ L
N 2] \%

b) | _23_ .\@
c) |-2
ol o

31. Consider the S}@ of equations
a1x+b1§7¥c1'z=0

a,x+b,y+c,z=0
a3x+b3y+C3Z=0

a b ¢
if [a, by c¢,| = 0, then the system has
as bz ¢

a) More than two solutions
b) One trivial and one non-trivial solutions
¢) No solution

d) Only trivial solution (0,0,0)

g, = Bu-ait Vi +1 = Yi+ (Xu/2)(a-Yi%)

2
x B +(n-1d I~ WMot = Xnl2) (3-axa®)

e, 2% E ) o el ."_ i — - - ., Al
A= 2ab vbT o Cagay _..a-‘ comoni = by GV €. coth (2) = [ cot GzpMhiz) =i siniz) dn=diin-d
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32.1f a4, a,,a3,a4,as,a¢ are in AP with common difference d # 0,then the system of
equations a4 X + a, y = az, a,x + asy = aghas
a) Infinite number of solutions
b) Unique solution
c) No solution

d) Cannot say any thing

X1 1 -1 2 3
33.LetX = [*%2|,A=|2 0 1|andB = |1
X3 3 2 1 4

Q
IfAX = B, then X i@?
) [ O

M=y 2

e ar"(rl—l)d
g-{"\-} 'F (’-q}

&

d)_g- \Q.

34. The real value of k ich the system of equations 2k x — 2y + 3z =0,x + ky +
2z =0,2x + kz@, as non-trivial solution is

a) 2 .
oo

O3
d) -3

1 [a0]
I Lol

Ciz)

i Y‘ ¥ (Xn/d) d-Yi’
Kner = (Xnl2) (3



35.If 1, w, w? are the cube roots of unity and if
[1_;;)‘) _2(1‘;] + [C;; g)] = [g ai] ,then a? + b? is equal to
a) l+w?
b) w?—1
¢) 1+w
d) (1+w)?
36. If a system of the equations (a + 1)3x + (a + 2)3y — (a + 3)3=0, @
(a+Dx+(@+2)y—(a+3)=0,andx+y—1=0is consist&\ at is the value

K S
¢) -3 K
d) -2 AQ

cosa —sina 0 1
37.Letf(a) =|sina cosa O, where‘\ hen, (F(a))  is equal to
1

a) F(—a) 0 0 C\)Q

b) F(a™)
c; i(Za) &
O

d) None of these
38.1f A and B are square matrices of size n X n such that A2 — B2 = (A — B)(A + B) then
which of the fo@ng will be always true?
a) AB \ BA
b). Either of A or B is a zero matrix
c) Either of A or B is an identity matrix
d A=B

i +1 = Yi+ (Xu/2)(a-Yi?)

| Sﬂ':g a,L-—-;a'l‘n’ ~
X B+(n-1d 1=° Kt = (Xnl2) (3-axn®)

AL 2;1: SR S .--1 comon = gl sbe VR €, coth (2) = [ cot GzpMhiz) =i siniz) dn=diin-d
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39. If the system of linear equations x + 2ay + az = 0,x + 3by + bz = 0 and x + 4cy +

cz = 0 has a non-zero solution, then a, b, ¢

a) Arein AP
b) Arein GP
¢) Arein HP
d) Satistya+2b+3c=0
[2 0 -=3]
40.If A= 4 3 1| is expressed as the sum of a symmetric and skew-@netric
-5 7 2] . 1 [a0]
matrix, then the symmetric matrix is \\ o]
2 2 -y O L
a) |2 3 4 O
= a2 * 5in(x)
(2 4 =5 @
by [0 3 7
-3 1 2 !@
4 4 -8
) |4 6 8 N @ R
5 8 4 N x=y
-1 0 0 =a|+(rl—1)d
d |0 1 0] 0 oth) =F Gtg)

0 0 1 \5? 7 -F
41.1fA = [aif]mxn is a matri &ra r, then t

a) r = min(m, %. A 1

T
b) r < mi ) ;
¢) r < min(m,n) ?_
o A
d) f these
R N '|
1 La0]
1a* [ael
ciz)
o +b)*
Kin ()

K:

y:

An= 1 ‘5..= aL-opr Vit = Yi+ (Xn/2)(a-Yi%)
3y +(n-1d j 1~ M= (Xala) -_(3_“,("_?.) ® ) . >f-'=72

A" = Zab ¢ b = (agh 2&d |
- - T WK . 4‘-@ R VIMA S S Ga)
- = ¥ - -

coth (2) = | cot GzpMhiZ) =i siniz) An=8(n-1)d

o 2D
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42. If w is aroot of unity and A=|1 w wzl, then A1 is equal to

2

1l w w
1 o ?
a) |w? 1 w
0w w> 11
. 1 1 17
b) |1 w? w
3
1 w w2

N

1 1 o w
d 11 0
1 1 1 O

43.If A = [a;}] is a scalar matrix, then trace of A is % -

a) XiXjai é
by Xray; A
c) Zj Qij ‘\@
d) Xiay C)Q

c) 1 w? w
[ W w] ’Q
1 1 12 A
Q\

44.1f [

45. A square matrix P satisfies P2 = I — P, where I is the identity matrix. If P* = 5] — 8P,
then n is equal to
a) 4
b) 5
c) 6
d) 7

Mo+l = Yfi- Xn/Q ﬂ'Yf )
WKonst = (Xnl2) (3-axn?)
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46. If w is a complex cube root of unity, then the matrix A =

a) Singular matrix
b) Non-symmetric matrix
c) Skew-symmetric matrix
d) None of these
47. Matrix A such that A2 = 24 — I, where I is the identity matrix. Then, for n% A" is

equal to ’\Q
a) nA—(n—1)I Q\
b) nA—1 O
c) 24— (n—1)I % .
d) 2mta—1 K
48. Let A be a square matrix all of whose enﬁieﬁ@gers. Then, which one of the

following is true?

.
a) Ifdet (A)=%1, then A~! need =y 2
b) Ifdet (A)=+1, then A™1 exi all its entries are not necessarily integers ~Betn-0)d
c) Ifdet(A)# %1, then "%ts and all its entries are non-integers. oth) -F (ta)
d) Ifdet(A)=% 1,then1(&9(ists and all its entries are integers {% = F]
49.If A is a non-zero co atrix of order m X 1 and B is a non-zero row matrix of :
order 1 X n, then AB equals
N 7~
b) 2
)3
d) 4

cos® —sinB 0
50.Iff(8) = [sin® cos® 0] then{f(6) '} is equal to
0 0 1 [e0]
1 La

a) f(—@) la* Lol
b) f(&)™* ¢iz)
c) f(26) |
d) None of these

i +1 = YF ¥ (Xn/d ) {!--.Yf /
st = (Xnl2) (3-axn®)

aﬂ = 1 S“::
> :
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1. Let A, B and C be the matrices a, b, and ¢ be scalars and the sizes of matrices are such
that the operations can be performed then The multiplication of real-valued square
matrices of the same dimension is: Associative, which means that for any three matrices
A, B, and C of the same dimension, the following holds true: (AB)C = A(BC) Not
Commutative, which means that the order of the matrices matters. In oth s, AB
is not necessarily equal to BA, unless one or both of the matrices ar di al or scalar
matrices. Not always positive definite, since the determinant (Q\roduct of two
matrices is equal to the product of the determinants of the matt @ d the determinant

of a matrix is positive if and only if the matrix is inverti Therefore, the product of

two invertible matrices is invertible, and hence po%e nite. However, the product
of two non-invertible matrices may not be inverti

The order of the multiplication matters s@

matrices. That is, AB is not necessa il

nd hence not positive definite.
ot always possible to compute the
Baubles one or both the matrices are
diagonal or scalar matrices
2. Consider a matrix A is skew.sy@mc
Then AT = —A
And A is a symmetric, then AT = A

=3+ (n-1)d

Calculations:

Since, A is symmetric
AT = A
—-A=A
-22A=0-A=0
Hence, A is a null matrix
Given : A is a skew symmetric matrix
- AT = —A
Now take (42)T = (4 A)T = ATAT = A x -A =A%
- (4D = A2

Hence A%is Symmetric .




a = Zab + b* -

Conh e -t 1N

4. Given:
Order of A is 4 x 3, the order of B is 4 X 5 and the order of Cis 7 x 3
The transpose of the matrix obtained by interchanging the rows and columns of the
original matrix.
So, order of ATis 3 x 4 and order of CT is3x 7
Now, ATB={3 x4} {4x5}=3x5
— Order of ATB is 3 5 @
Hence order of (ATB)T is 5 x 3 e Q
Now order of (ATB)TCT = {5x3} {3x7}=5x7 \\
Hence Order of (ATB)TCT is 5x 7 OQ

5. Given A = [(1) (1) @0

2 a0 1770 1
AAA10[10

0+0 1+0

Now, a*=4242 = [ O|[0 9]~ 1\@\
’ 0 1110 1
Hence 1% option is correct a%

<
=01 0+0H(1) (1) . @A

6. From Statementl:
AB=A @
We cannot find a‘@mm this statement

From statemenl’Z' AN

-l Jo=ls ¢

We cannot find anything from this statement

Combining statement 1 and 2

Mx14+9%x0) (nx0+9x%x1)

AB= 0o x14+41x0) 2x0+1x1)

g
Also, A= [711 3

We cannot find the value of n from both statements together

: Ao Vi +1 = Yi+ (Xu/2)(a-Yi%)
S, = ay-apt B +1 \fl e | _
R Kust = (Xnl2) (3-axn?)



7. Suppose A is a square matrix with real elements and of n X n order and AT or A’ is

(Vo

the transpose of Athen according to the definition

AAT =1

Pre multiplication by A™!

ATAAT =AU = IAT =415 AT =A"10RA = A1

Then A is a orthogonal matrix

. Let A be the matrix of order m X n such that if it has p elements where p is @ue
O

the possible

m-n=p
As we know that prime factorization of a prime number is p =

orders of matrix A are (px1),(1xp). Hence, the no. possible or@ an have is 2.

3 25 . N
. Given:A=1[4 1 3]= E(P+Q) %
0 6 7 \§

Where P is symmetric and Qis a skew symmetric
Here we have to find the matrix P and e know, any square matrix can be
expressed as the sum of the symmetri @t;w symmetric matrices. If A is a square
matrix then A can be expressed & A+A’ is symmetric and A —A’ is skew

symmetric @.
By comparing K\'
o)

[3 2 5]
A=|4 1 3|=(PrQWith A=Z(A+4) +(4— A"
0 6 7.
We get P =A+A’ and Q=A-A’
3 2..5] 3 4 0
A=14 1 3|ANDA =2 1 6]
06 7. 5 3 7
3 2 5 3 4 0] [6 6 5
P=(4 1 3[{+|2 1 6|=6 2 9
0 6 7 5 3 7115 9 14
3 2 5] 3 4 00 -2 5
Similarly, Q=14 1 3|—[2 1 6| 2 0 -3
0 6 7l 5 3 7111-5 3 0
Hence,
6 6 5 0 -2 5
P=[6 2 9 |andQ =
5 9 14

ﬁn =d+(n-1)d
exp fixorh) -F (ko)

e

M

)=y 2

=3+ (n-1)d
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[ + -
( 05?=— z ,21 wi

(x+a) (x-a)

Conh e -t 1N

A

10. Let’s check option b

1 50
LetE=]10 1 O
0 0 1

Apply R, R;-5R,

1 0 O
E=10 1 0 =I3X3

0 0 1 @
We can see that option b can be converted in to identity matrix % elementary

operation So, b option is correct
11. A and B is nonsingular matrices of order nxn Q
|A|#0 and [B|#0. A and B are of the same order , so AB is defined and is on the same
order Thus, |AB|=|A||B|

|AB|# 0 é

Thus AB is non singular N @
0
12. Since A is a scalar matrix, we have A k 0)
o
|Al=k?

k2
Adj(A)= ( 0
0

k2
1 1
A 1———k3< 0

. 1 2 2
13. Given matrix 4 = 3 2 1 =2
-2 2 -1

1 2 =2
Now its transpose will beAT = %(2 1 2 )
2 =2 -1

L 1 2 2 L 1 2 =2 L 9 0 O
The product will be AAT = §< 2 1 —2) -§<2 1 2 ) = 5(0 9 0)

-2 2 -1 2 -2 -1
JAAT =11

(AATY =Nt =]

_'a_ﬂ__= | S = Ar-e® :'..i'-sl-'-j_ = ‘-ff%- Xn/a _ R-Y‘f )
—>x DD T T X = (Xn/2) (3-axn?)



ﬁn = dit(n-1)d
exp £lxorh) -F ()

AT %'F
Mo - [

cosf@ —sinf
sin@ cos@

Det(A)=|A|=(cos8x cos 0)-( sinf X —sinf) =1

Ay = (=1 cosB=cosO , Ay, = (—1)1+2 sinf=—sinb, A, = (—1)?*1(—sinf) =

14. Given =[

sinf

Ay = (—1)%*2 cosh= cosO

Cofactors of matrix A =4;; = [cose —sing

sin@ cos@
Now, Adj(A)= [Aij]T cos  sinf ’ Q‘Z’

~ l—sin® cos@
i cosf sin6 ) \\
Hence A—l_AdJ(A)_ —sinf _cosol _ [ cos@  sind Q
>

A 1 —sinf cos6 O
Option 1 is correct

S
15. Since,|A|# 0. So, A" exists. @
AB=AC = A"(4B)=4"(AC) : 74)

(4'4)B=(4'4)C = B=C ;\Q -

16. A and B be two non zero square matri 5 ”
=adrt(n-1
Calculations :Matrix AB is deﬁned@e’ns Columns is equal to the rows of Band BAis [ 0 <5
defined means Columns of K' 1 to the rows of A .Hence , Both matrices (A) and {% = F]
[§

(B) have some order is ¢ :

17. In the above matrix A = [g _53], we can see the number of rows and columns are 2
respectively. Since the order of the matrix is 2 X 2,henche A is a square matrix

B. The given we can 2 X 2 matrix A = [g _53].We first find the determinant of A.

DetA=(2 x 5)- (3 x-3) =10 +9 = 19=|A| = 19 '
Since, |A| =0 = A~ exists.

C. To know if a matrix is symmetric, find thetranspose of that matrix. If the transpose

1 La0]

of that matrix is equal to itself, it is a symmetric matrix. That is A = AT T

Ciz)

Here A = [g _53] then AT = _23 g] Here , A# AT. Thus A is not a symmetric eyt

matrix

D. We have already derived |A|=19

Sin (%)

aﬂz _1 S_:: a;:4§1'-l“
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a”: 2 ab v bt = (AP

A _+f 1+0034 X iy
| * -—
C,m?:— gt & W

1

x —Aal (x+a) (x-a)

Conh e -t 1N

E. Null Matrix: If in a null matrix all the elements are zero then it is called a null matrix

. Here we can see A is not a null matrix. Thus A,B,D is the correct answer

18. The number of all possible entries of 2 X 2 matrix is 4 Every entry has two choice 0
or 1 Thus , the total no. of choicesis 2 X 2 X 2 X 2 = 2* =16

19. An odd order Skew Symmetric matrix having 0 at its diagonal and a;;=—a;;

Calculations:

2= -y >y=-2 @
z=-(-1)=1 \\Q
v=-6

Hence, the value of x2 + y2 + z2 + u? + v> +w? =0+0 6+4 =41

Hence the correct option is 41 @ ¢

20. (b) is the correct option

21. We have, A@
Q2

a=[y —Oi N
A2 = [?)l _Ol] [—Ol _Ol] _ [—01@
S A =[5 A+]1=0 @»
22. (al + bA)? = (al + bA) & )
= a?I? + al(bA) 1) + (bA)?
Now,[? =Iland[A =4
~ (al + bA)? = a?l + 2abA + b?(A?)

o 2300 2 110810
~ (al-+ bA)? = a®1 + 2abA

23 We know that, if A = diag. (d; d5, ... .....,d;) is a diagonal matrix, then for any k € N
AF = diag (d¥, d¥, ..., d5)

Here, A = diag. (a, a, a)

a® 0 0
=~ A™ = diag (@™, a™,a") =0 a* 0
0 0 a"

S = By-2et :'.f'+',1 - ‘-ff%- Xn/a ] a—Y{ )
o A il

—>x 3 +(n-1d 7 Kt = (Xnl2) (3-axn®)
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24 AB=1=> B=A"1
1 1 —tanB]_ 1 [1 —tan®
" 1+tan20 ltan O 1l secz6 ltan @ 1

2 _[1 —tan®] _ ,,
= (sec*0)B= tan 6 1]—A( 0)

311]

25.B=adj(4d) =|-6 —2 3
—4 -3 2

5-5 5]

0 10 —15
10 5 0 \
0 10 — 15| =625 Q
10 5 0 O
1-1 1
02-3
2 5 0

Therefore, adj(B)=

5 -5 5
Now, |adj B| =

and |C|=125|4| = 125

. ladi®)]_625 _ 4 A
" Jcl 625 @
0\
26. A A = [ab bz][ab bzc\)o
' -a‘ - ab =
_ [ 2b2 _ a
~l—a?b+ a3b — a? 3&
A?
~ A is nilpotent 1X.0 order2

1111 _ 171 -2
7.7 =k 5%_115 :
Also, A=Y =xA+ yI
1 -2 x 2x y 0
 ERY Rl IS £ [

= x+y—— Zx—a

-1 2
=1 X = — = —
11’ y 11 1 [a0]

I Lavel

Ciz)

. We have,
[F) G =16 If ]!
S[FX) 6]t =6(=y)F (—x)

fi +1 = Yivr (xn/2)(a-Yi
Konsr = (Xnf2) (3-axp® )
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29. Given, 2X +3Y =0 ... (i)
and X +2Y =1 ...(i)

_[0 0 _[10
where 0—[0 0]andl = [0 1
On solving Egs. (1) and (i), we get
_ o7 _[-3 0
x=-31="_J]

1 1 17 0 Xt+ty+z 0
30.Given, |1 —2 —2 M= 3|=[x—2y—2z|=|3 @
1 3 1zl lal lx+3y+z] 4 ,Q
On Comparing both sides, we get \

x+y+z=0 ...(1) OQ\

x—2y—2z=3 ...(11)
and x+3y+z=4 .. () K%’
On solving Egs. (1), (i1) and (iii) , we get
x=1y=2 and z=-3

31. DO IT YOURSELF \Q
32. Letd= [} o7 \Q
. LetA= a, as 0

= A105 — Az04 @
=a1(a1+4d)—(a1+d& d)
=a? + 4a,d — a? — 3d2=-3d%2#0

equations has unique solution.

Hence, given syst

(1 2
33.Since, A=12 -0 1
3 2 1

Now, |4 =1(0-2)+1(2-3)+2(4—-0)=5

1[-2 5 -1
N =§ 1 -5 3
1

[ 4 -5 2
-2 5 -=17713 X1 -1
Now, A™1B = |1 =5 3||1|= |%2|=|2
4 -5 2114 X3 3

— _'_ S o m'ﬁ"rﬂ '..i"""l = ‘!r*’ . .Kn a a-yf )
" K &y +(n-13d A =Y NE = (Xrllﬂ) (3._““’_)

At 2.k b = by a ] ¥ il -
i 2‘h b.h o _ e ﬁ‘ comin =yl s e TGS £, CQ“‘ (,2) gl ot (vz. A

N
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34. Given, 2kx — 2y +3z=0,x+ ky+2z2=0,2x+kz=0 L

2k —2 3
For non-trivial solution | 1 k 2| =0
2 0 k

= 2k(k2—0)+2(k—4)+3(0—2k) =0 =2k3—4k—8=0
S (k—2)2k2+4k+4)=0=> k=2

ss.aiven, [0 2T+ (5,2 T= L= [ T2 H

> 1+w+a=02-b=1=> a=-1-wb=1

.Q
s a?+bhr=(-1-w)’+12=1+w?+ 2w + 12 \\
=04+w+1=1ltw OQ

36. Given equations are
(@a+1)3x+ (@+2)3y—(a+3)3=0 %
(a+Dx+(@+2)y—(a+3)=0andx+y— %
Since, this system of equations is consistent.

(a+1)? (@+2) —(a+3)3 _’\@
(a+1) (a+2) —(a+3) %
Applying C, = C, — C; and (s —@F Ci
(a+1)3 (a+2) — (x
(a+1)3 = (a+

5| (@+1) (a+2) +1) —0
—(a+3) 1)
7~

((a+1)% 3a?+9a+7 —6a?—24a—26
> | (@+1) 1 2 |=0
L o1 0 0

> =2@a’+9a+7)+6a’+24a+26=0=>6a+12=0 =>a=-2
. We have,

—sina cosa O
0 0 1

cosa —sina 1
1 LaD]

F(a)F(—a)=[sina cosa 0
0 0 1

cosa sina 0]

10 0 =
=>F(a)F(—a)=[0 1 0]=1=>F(—a)= [F(a)]™!

0 0 1
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38. Solve on your own.
39. Since, A2—B?2=(A-B)(A+ B)
=A? —B? + AB — BA
= AB =BA

Since, the system of linear equations has a non-zero solution , then

1 2a a

1 3b b]=0

1 4c c @
Applying R, > R, —Ry,R3 = R3 — Ry \\Q
1 2a a

=0 3b—2a b-—al=0

0 4c—2a c—a O

= (3b-2a)(c—a)— (4c —2a)(b—a) =0 %’

= 3bc — 3ba — 2ac + 2a® = 4bc — 2ab —4ac®&

= 2ac =bc+ab A

On dividing by abc both sides ,we get @
2 1 1 Q\
b-a'c 0
= a,b,c arein HP. @,

&

40. We know that
1 1
A = E (A + AT) + =

Clearly, % (A +% a symmetric matrix and % (A — A7) is a skew-symmetric matrix

Now,
. L 2 0 -3 2 4 =5
5(A+AT)=5{[4 3 1 + 0 3 7]}
5 7 - 2
-8
L1 (A+Ar)-_[ ] [ ]
4 4

41. It is a direct consequence of the definition of rank

n=_ S = By-apeh Vi +1 = i+ | Xn/@)(a-Yi%)
- K a3 +(n-1d f =r N = CXald) (3_’““’_)
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mxnt [
= A 2

111 100
42. Since, 1ww 1w ) 010
“il @ @ 001
A‘l—lllw w]
B
1 w w?

43. In a square matrix, the trace of 4 is defined as the sum of the diagonal elements

Hence, trace of A = Y)[-; a;;

2+x 3 4 @
44. Since, | 1 -1 2 ] is a singular matrix . Q
X 1 -5 \\
2+x 3 4 Q
1 -1 2([=0 O
X 1 -5

& 2405 -2)—3(=5-2x)+41+x) =0 @’
> 64+3x+15+6x+4+4x=0= 13x+2®) > x=-2

45.+ P63 =P(I—P) +P:=]—P)
=pPl—-P2=pPl— (I -P) \@
Now, P*=p:p3 \Q
> P*=pPR2P-1)> P*= Q
= p*=2[-2P-P> @—3}7
And PS5 =P(2I —3P
= P5=2pP-3 = P5=5P—3]

Also, P® = P(5P,~ 3I)

=> P®=5p? =3P > p®=5(—-P)—3P> P®=5]—-8P
So, n=6

1 w? w
46.Now, [w? w 1
o 1 w?
=1(w® - 1) — w*(0* — w) + w(w? — w?) s L0
=11-1)-w?* (w—w)+0=0 [ Cace]

ciz)
Hence, matrix A is singular



a}: ?Qlﬁ l-b-l = (a8

Rl gav = X = L
! +* -
C,os—=~ e 2w

(x+a) (x-a)
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6‘1

47. Given, A> =24 —1
Now, A3 =A%-A=24%2=-IA
—2M2—A=202A-1) -4
—34—21=34-(3—1)I

A" = nd — (n— )] @
48. As det(4) = +1, A texists * Q

and A~ =—(adjA) = +(adj 4) Q\\

det(4)
All entries in adj (A) are integers. O

~ A~1 has integer entries @ o

49. As det(4) = +1, A Lexists

and A™1=— (adj A) = +(adj 4) AQ

T det(4)

*
All entries in adj (A) are integers. . A1 h& er entries.

ajq

a
LetA=| -'|andB = [b11 b1 b1,] be two non-zero column and row matrices

am1 \

ay1 byy ay1 b1z a4 byz - aq1 by g
. a1 by1 a,1 b1y ay1 b a,. b
respectively.We ha / 21: 11 21: 12 21: 13 21: 1n

Am1 b11 Ay b1z Ay D13 Ay b1y

Since A and B are non-zero matrices. Therefore, the matrix AB will also be a non-zero
matrix. The matrix AB will have at least one non-zero element obtained by multiplying
corresponding non-zero elements of 4 and B. All the two-rowed minors of A obviously

vanish. But, A4 is a non-zero matrix. Hence, rank (4 = 1)

1f(8)] = 1(cos?0 + sin?0) = 1

cos® sin6 O
Now, adj{f(0)} = [—sin® cos® 0

0 0 1
cos® sinb 0

—sin® cos® 0|=f(—0)
0 0 1

= {f@} 1=

b +] = ‘-!f + Kn Ll _' R-Yf )
Kt = (Xnl2) (3-axn®)

{  G.= Bu-art
—>x  3+0n-d =

&7 : -



