14 Matrices

Matrix : Any rectangular arrangement or any array of numbers enclosed in brackets such as

[ ]Jor () iscalled a matrix.

ar arn apz... dy

any ans azz... dpy

A=la] = |- . . . is an m X n matrix.
jimxn

A

am2 am3... amn

Here, a, is the element of ith row and jth column.

Equal Matrices : A = B & a,. = b.. for matrices A = [a.] and B = [b.] _,
ij ij ijlmxn ijlmxn
Vi=1,2,3..mand j=1,2,3..n

Types of Matrices :

(1) Row Matrix : A 1 x n matrix [a,, a,, a,5... a,,] is called a row matrix.
a1
a21
a3y
(2) Column Matrix : An m x 1 matrix |. is called a column matrix.
[ @m1 |

(3) Square Matrix : An n x n matrix is called a square matrix.

(4) Diagonal Matrix : If we have a;= 0 whenever i #j in a square matrix A = [aij]’ then A is
called a diagonal matrix. In this matrix, all entries are zero except possibly those on the

principal diagonal. It is denoted as diag [a

) A=

1y a,l

B =[b;l,., = A+B=[a;+b,]

[aij mxn’ ij]an mxn

(6) Zero Matrix : If all elements of a matrix are zero, then the matrix is known as zero matrix.

It is denoted as O , Or 0.

mx

[O is the identity matrix for addition. A+ O =0 +A=A]

e If A and B both are m x n matrices, then the sum of them is possible. They are called compatible

foraddition.
e Additive Inverse : I[f A = [al.j] is any matrix, then — A = [— al.j] is the additive inverse of A.

® Product of a Matrix with a Scalar : [fA=[ a..]

is a matrix and k is any real number,
iiAimxn

then the matrix [kal.j] is called the product of the matrix A by the scalar £.

Thus, if A=[ a then kA = [ ka..]

U]m xn ijimxn
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(D
)
®)
™)

(D

A+B=B+A. 2)(A+B)+C=A+B+0)

A+O0=0+A=A. )A+(-A)=(-A)+A=0

k(A+B)=kA + kB (6) (k+ ) A=FkA+ IA

IA=A &) -HA=-A

Transpose of a Matrix : If all the rows of matrix A = [ a,] are converted into

ijfAmxn
corresponding columns, the matrix so obtained is called the transpose of A. It is denoted by
AT or A
— T —
IfA=][ a[.j]an, then A" = aji]nxm
Symmetric Matrix : If AT = A for a square matrix A, then A is called a symmetric matrix.

Skew-Symmetric Matrix : If AT = —A for a square matrix A, then A is called a
skew-symmetric matrix.

For a skew-symmetric matrix AT =[ a.] =-—qa, Viand].
i Ji

nxmw aij

Now, if i = j then 2al.l.= 0,s0a,=0, i=1,2,..n

Thus, all the elements on the principal diagonal of a skew-symmetric matrix are zero.

(A+B)' =AT +B' 2) (AH'=A (3) (kA)" = kAT

Multiplication of Matrices : A = [a, and B = [b.] are two matrices. Their

tj]mxn ifinxp
produ(;t AB = [cl.j]m is defined by,

xp

C;i kZ:] ik Okj aﬂblj + a12b2j+ v ainbnj

Thus, if A= [a[.j] and B = [b[.j]

mxn nxp’

n
then the product of AB = |:Z Aicby; } .
k=1 "

The product of A and B is possible if A = [aij]an and B = [bl.j]nxp. They are compatible for
product.

Properties of Matrix Multiplication :
(1) Distributive Laws :

(D)

IfA=1[a,,.,: B=Ib,],., and C=1[c],., then A (B +C)=AB +BC

mxn?

Xp’
() IfA= [al.j]mxn; B = [bl.j]an and C = [cl.j]nxp, then (A + B) C=AC + BC
(2) Associative Law : If matrices A = [a., :B=1[b. . and C=][c.] . , then A (BC) = (AB)C
J-mxn j-nxp ij'pxq
o Identity Matrix (Unit Matrix) : A square matrix in which all elements on principal diagonal
are 1 and the rest of them are zero is called an identity or a unit matrix. Identity matrix is
denoted by I.
L =01 =1= [aij]an where a;= I,Ifi=j
0, Ifi=j
o IfA=]a, , then for the identity matrix I we have A1 =1 A=A
ijinxn n n n
Scalar Matrix : If £ €R, then & L is called a scalar matrix.
® The Determinant of a Square Matrix : If all the entries of a square matrix are kept in their
respective places and the determinant of this array is taken, then the determinant so obtained
is called the determinant of the given square matrix. If A is a square matrix, then determinant
of A is denoted by |A| or det A.
e For square matrices A and B, |[AB| = |A| |B]
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® Adjoint of a Matrix :

For a given square matrix A, if we replace every entry in A by its cofactor as in | A | and
then the transpose of this matrix is taken, then the matrix so obtained is called the adjoint of
A and is denoted by adj A.

Al.j is the cofactor of the element a in |Al.

a;p app a3 A Ay Az
IFA= |91 92 93| thenaqj A= |42 42 4
ay; azp a3 Az Ay Asg

® Inverse of a Matrix : If there exists another square matrix B for a square matrix A such
that AB = I = BA, then B is called an inverse of A. Inverse of A is denoted by A",

e Ifan inverse of A exists, then it is unique.

® For asquare matrix A, A-adf A=adi A-A=|A|l

o Non-Singular Matrix : A square matrix is said to be non-singular, if it has an inverse matrix.
® Singular Matrix : A matrix which is not a non-singular matrix is called a singular matrix.

® A square matrix A is non-singular if and only if |A| # 0

. . 1 . )
Inverse of matrix A is A~ = 747 - adj A (if it exists.)

Some Important Results :

e For a non-singular matrix A, the value of the reciprocal of the determinant of A is same

as the value of the determinant of the inverse of A. This means |A~!| = |A[.
® If A and B are non-singular matrices, then AB is also non-singular and (AB)™' = B'A..

e For m x n matrices A and B, (AB)" = BTAT

-1 T
® AT is non-singular if and only if A is non-singular and (AT) = (A_l)

® adi A" = (adj A)"
e Unique solution of a system of linear equations using inverse of a matrix :

Suppose, ax + by +cz=d,

ayx +by+cz=d,

axx + by + ¢z = d, is a system of three linear equations in x, ), z.

ap bl (4] X dl
Ifwetake A= |a, by ¢ [; X=|y|and D = |d, |,
a3 by c3 Z d;

then the system can be written as AX = D.

If A is a non-singular matrix, then A~! exists.
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P1
. X=AD=|P2|. So, X=p Y=p,z=ps
P3
is the unique solution of the given system of linear equations.

Note : This result is also true for a system of two linear equations in two variables.

Multiple Choice Questions

M If A=[“ b} andAZ=[°c B},
b p

a

Aa=a+P,B=a- B a=a+b,B=2ab (C)a.=2ab,B=a*+b* D)o =a*+b%LP=ab

2,2
b b a“+b 2ab
Sol. :  A2=A.A=|" T[|% 7=
b aflb a 2ab  a®+b*
[a B} a’+b>  2ab
B @ 2ab  d®+b’
wo=a*+ b B =2ab Ans. : (B)
0 0 -1
) LetA= 0 -0 . The only correct statement about the matrix A is ....... . (AIEEE : 2004)
-1 0 0
(A) Ais zero matrix (B) A2 =1
(C) A" does not exist (D) A= (-1) I, where I is the unit matrix
[0 0 -1][0 0 -1
Sol. : A’=]0 -1 O 0 -1 0
-1 0 0] |-1 0 O
1 0 0
A2=10 1 0| =1 Ans. : (B)
0 0 1
1 -1 1 4 2 2

(B) LetA=|2 1 -3

(A) -2 (B)5

Sol. :  Here, B=A"is given
L AB =1
10 (AB) = 10 1

~A0B)=101

and (10) B=|-5 0 o|. If B is the inverse of matrix A, then 00 =

1 -2 3

(AIEEE : 2004)

©)2 (D) -1
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“4)

Sol. :

Q)

Sol. :

1 -1 1 4 2 2 1 00
2 1 3||-5 0 aof[=10]|0 1 0
1 1 1 1 2 3 0 01
4+5+1 2+0-2 2-a+3 10 0 O 10 0 5-a 10 0 O
8-5-3 4+0+6 4+0-9| =0 10 O So,|0 10 -5 =0 10 O
4-5+1 24+40-2 2+4+0+3 0 0 10 0 0 oa+5 0 0 10
ot+5=10
~a=5 (Ifa=5then5S5-a=0a-5=0) Ans. : (B)
If A2—A + 1= 0, then inverse of A is ....... )
(A)A+1 (B) A O A-1 (D) I-A  (AIEEE : 2005)
[=A-A2
A7 = (A-A-A)A”!
AT = AATT - (A-A)AT!
= 1-AAAY
= 1-A Ans. : (D)

10 1 0
If A= [1 1} and [ = {0 1} , then which of the following holds for all » € N by the principle of

mathematical induction ? (AIEEE : 2005)
(A) A"=nA—(n-1I B)A"=2"TA—-(n—-1)1
(CO)A"=nA +(n-1)1 (D)A"=2"1TA+ (n-1)I

el

S I
s 0[]

1 0
Suppose A™! = |:n—l J . This is true for n = 2.

1 0 1 0 1 0
11:’,11.80,A=n1 Vn e N

n-1 0 1 0
0 n-1l = ln 1 =A Ans. : (A)




(©6)

Sol. :

™)

Sol. :

®)

Sol. :

(©)

If A and B are square matrices of size n x n such that A2 — B> = (A — B) (A + B), then

which of the following will be always true ? (AIEEE : 2006)
(A) A=B (B)AB=BA
(C) either of A or B is a zero matrix (D) either of A or B is an identity matrix

A2-B>=(A-B)(A+B)
-~ A2-B2=AA +AB - BA - BB
- A2-B2=A2+AB - BA - B2

.. O=AB - BA

BA =AB Ans. : (B)
1 2 a 0

If A= 3 4 and B = 0o bl @ b e N, then ........ (AIEEE : 2006)

(A) there cannot exist any B such that AB = BA

(B) there exists more than one but finite number of B's such that AB = BA
(C) there exists exactly one B such that AB = BA

(D) there exists infinitely many B's such that AB = BA

A=l do- [ )

1 2f{{a O a 2b a 0|1 2 a 2a
- AB = [3 4} [0 b} - [351 4b} and BA = [0 b} [3 4} - [319 4b}
. If a = b, then AB = BA
As a, b € N, there exist infinitely many B's such that AB = BA. Ans. : (D)
o> 5
IfA = { 5 —oc} and |A!°| = 1024, then a0 = ....... (AIEEE : 2007)
(A)-3 B)3 ©)2 (D)2
A0 = 1024
., |A]10 = 210
Al =2
o> 5 o 5
A=[5 _OJ So, |A| = 5 o
S0P —-25=2
so—0?=27. So, ou=-3 Ans. : (A)

: Assertion and Reason Type Questions :

Explanation : Each of these questions contains statement 1 (Assertion) and statement 2 (Reason).
Each question has four choices, option (A), (B), (C) and (D), which are as follows. You have
to select the correct choice.

(A) Statement 1 is true, statement 2 is true. Statement 2 is the correct explanation for statement 1.
(B) Statement 1 is true, statement 2 is true. Statement 2 is not a correct explanation for
statement 1.

(C) Statement 1 is true, statement 2 is false.

(D) Statement 1 is false, statement 2 is true.

Let A be a 2 x 2 matrix with real entries and I be the 2 x 2 identity matrix. Denote by #(A),
the sum of the principal diagonal entries of A, assume that A% = I.

670




(10)

Sol. :

(11)

Sol. :

Statement : 1 If A#1and A #—1, then det A=-1

Statement : 2 [f A #1and A #—1, then #7 (A)#0 (AIEEE : 2008)
a b
Sol. : If A= ¢ d
a bl[a b a*+bc ab+bd
A2 = = 2
¢c d||lc d ac+cd bc+d
Now, A2 =1.
Soat+be=1; bla+d)y=0
“be+d =1 cla+d)=0

@P+bc=bc+d* =>a=-d ora=d
Leta+d=#0.Thenb=c=0
“ad=1=d" So,a=d=1lasa#-dora=d=-1.So,A==%1.

But A==+1.
ca+d=0.%,|A|=]" b|=—a2—bc=—l
c —a
.. Statement 1 is true.
Statement 2 is not true, because Tr(A)=a + d=10 Ans. : (O)

Suppose A is a 2 x 2 matrix.
Statement : 1 adj (adj A) = A
Statement : 2 | adj A| = |A]
We know that |adj A| = |A]™!
Taking n = 2, |adj A| = |A]

Statement 2 is true.

a b d -b
Also, let A = . So, adj A
c d - a

S a b
. adj (adj A) = . d:A

.. Statement 1 is true.
But statement 2 is not a correct explanation of statement 1. Ans. : (B)
Let A be 2 x 2 matrix with non-zero entries and let A% = I; where I is a 2 x 2 identity matrix.

Define Tr (A) = The sum of the principal diagonal elements of A and |A| = determinant of matrix A
Statement : 1 |A|= — 1
Statement : 2 Tr (A)=0

a b
A= a b, c, d#0
c d

, a bl la b a*+bc ab+bd
AT = c d c d " lac+cd be+d?
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(12)

Sol. :

(13)

Sol. :

But A?=1.

a’> + bc =1 ba+d)y=0

bec+d =1 cla+d)y=0

asbh #0,¢c20, a+d=0

tr(A) =a+d=0. So statement 2 is true.

a=-—d (1)
a b‘

o d = ad — bc = —a* — bc = -1

Al =

Statement 1 is true.
Statement 1 is true, statement 2 is true. Statement 2 is the correct explanation for statement |
Ans. : (A)
Suppose A and B are 3 x 3 symmetric matrices.
Statement : 1 A (BA) and (AB)A are symmetric matrices.
Statement : 2 If AB = BA, then AB is symmetric. (AIEEE : 2011)
A and B are symmetric, so AT =A, B' =B
[A BA)T = (BA)AT
= (ATBT) AT
= (AB) A= A (BA)
Similarly, [(AB) A]"= (AB) A
. A (BA) and (AB) A are symmetric matrices.
. Statement 1 is true.
If AB = BA, then (AB)" = BTAT = BA = AB. So, AB is symmetric matrix.
Statement 2 is true.
But statement 2 is not the correct explanation of statement 1. Ans. : (B)
Statement : 1 Determinant of a 3 x 3 skew-symmetric matrix is zero.

Statement : 2 |A|=|AT| and |-A|=—|A| for any matrix A.

Statement 1 is true.
det A = det (AT) is true.
det (-A) = — det (A) is true for 3 x 3 matrix.

But it is not true for any matrix.

Ao a7

-a -b a b
s det A= ad— bc sodet (A) = o —dl = le¢ 4
sodet (A) =ad — bc # —det A
.. Statement 2 is false. Ans. : (C)
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(14)

Sol. :

(15)

Sol. :

(16)

Sol. :

(17

Let a relation R be defined on the set of 3 x 3 matrices;

R : {(A, B)|A=P'BP, P is some non-singular matrix.}(We call A and B are similar matrices.)

Statement : 1 R is an equivalence relation.

Statement : 2 If inverses of 3 x 3 matrices M and N exist then (MN)™' = N-! M~!

(1) Similarity is reflexive, because A = I"'A 1 for P = L.

(2) If A =P 'BP, then B = PAP"!
B = (P AP (relation for P)

(3) Let A =P'BP, B=Q'CQ, for some non-singular matrices P and Q.
A = (P7'BP) = P7(Q'CQ)P = (QP)'C(QP)
Statement 1 is true. Statement 2 is true.

But statement 2 is not a correct explanation of statement 1.

o 3

1
If P= |1 3 3] isthe adjoint of 3 x 3 matrix A and |A|=4, then o = .....
2

4 4

(A) 0 B)S5 ©) 4

1 oo 3
P=|1 3 3 So, |IP| =—a(4-6)+3(4-6)=20-6

2 4 4

adj A=P

o ladi Al = |P|

AP =200-6

L 16=200-6 So, a=11
sin® —cosO

If A= . ,then Al = ......
cos® sin0

(Symmetry)

(Transitivity)

Ans.

+(B)

(JEE Main : 2013)

D) 11

Ans. :

sin® cosO sin®  cosO —sin®  cosO —sin®
(A) cos® sin0 (B) —cosO sin® (©) cos® —sind (D) —cosO

sin® —cos0O

= — ) 2 =
|A| P L 0+cosc0=1=%0
. sin®  cosO
adj A = —cosO sin®

Al 1 A sin®  cosO
T A

—cosO sin®

N2
Ifa,= M, then A=[a],,= ...

i 3 §42x2
13 -+ 3 : -3
@ * (B) \ © 1>, (D)

Ans. :

cosO

—sin®

(D)

|

(B)
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_(2-2?
> a, = 3 -

_Q-4? 4
a, -3 Uy = 3 =

a1 a9
So, A= =
ary ax

W

Ans. @ (A)

S W=
SSTEN

(18)  Solvingx—2y—4=0and 3x—5y+7=0, we getx = ...... and y = ......
(A) 34,19 (B)-34, 19 (©) 34, 19 (D) -34, -19
Sol. : x-2y=4 and 3x-5y=-7

30 e

Al=-5+6=1=%#0 So, A" exists. So system has a unique solution.

A = TaT adj A d'A=[_5 2}
[a] adi A, ad

3
s 2
AT=1 3

sx-nn=[3 7] [3])- [

Lox=-34,y=-19 Ans. : (D)

0 7| |—-x l4x 7Tx
I 0|0 1 0 | is an identity matrix, then x = .......

2
(19) If |0
1 2 1 x —4x -2x

(A) £ (B) T ©) % D) 3

S = O
- O O

[2x+0+7x 28x+0-28x 14x+0-—14x 1
0 1 0 =10
—x+0+x 14x-2—-4x Tx+0-2x 0

S = O
- o O

[5x 0 0 1 00
0 1 0|=10 1 0
0 10x-2 5x 0 01

S5 =1land 10x-2=0

X = Ans. : (A)
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1 2
20) A= { } and A™' = mA + nl, then m = ...... and n = ...

-5 1
-1 2 2 -l -2 -l
1 2
Sol. : |A| = 5 1 =1+10=11=#0
] | 1 -2 1 2 1 0
SATTI s 1) T s 1) o
-
11|  |mtn 2m
S L -Sm m+n
1111
‘.m+n:ﬁ, 2m=1—2, —SM—%
1 _ 2
m——ﬁ I’l—ﬁ
w 0
(21)  If @ is a cube root of unity and A=| "I, then A = .. (=1)
A) 0 B) -A <€ A
o 0 070
CA— 37 =
Sol. : A 0 o = A 0 o
Now 7 = (0)?0=(1D"”n=n
- w 0
sAT = 0 w =A
5 50 o
@) LetA= " % 3% [£]A% =25, then |of = ......
0 5
2 1
(A) 5 (B) 1 ©) 3
Sol. : |A% =25
- |AP? = 25. So, |A|=%£5
5 50 o
. 0 o 3a —+5
0O 0 5
L250=15
oy =4 1 =1
Lo=% <. So, |0y S

Ans.

(D) A?

Ans.

“(A)

“(C)

(AIEEE 2007)

(D) 5

Ans.

“(C)
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1 —cot9 1 co®! a
@) I cor® 1 —cotf 1 b

(A 1,1 (B) —cos 26, sin 20 (C) —cos 26, —sin 20
1 cot9
Sol. : A = = |A| = 1 + cor’® = cosec’0
—cot 1

1 1 1 —cot®
AT = cosec?® | cot® 1

1 —cot0 1 cot® -1 a -b
cot 1 —cot® 1 b a
1 1 —cot® 1 —cot® a -b
© cosect® | cotB 1 cot 1 b a
—2cot9 |:a —b}
l—cot’0| |b a

_sinze—cosze —2sinecos9] [a —b}

sin29—00s29 b a

1 _1 —cot?0
| 2cot0

" cosec?0

" | 2cosBsind
[ —c0s20 —sin26 a -b
| sin20  —cos26 b a
a=-cos?20,b =sin20
(24) If Ais 3 x 3 matrix and if |A|= 3, then |adj A| = ......

(A) 27 B)9 (C) -3
Sol. : |A adj A| = |AJ]"

Here, A is 3 x 3 matrix. Taking n =3, |A adj A| = |A
Al ladj A| = 3°
ladj A| =32=9
or ladj Al = |AP=9

cosO
,then P1= ...

(for 3 x 3 matrix)

sin®
(25) IfP= [

—cosO  sind

(A) PT B)P (C) P!

sin®  cosO
Sol. : |P| = .| = sin?0 + cos?0 = 1

—cosO  sind
1 sin® —cosO ; sin® —cosO

P = cosO  sind and P* = cosO  sind

s pl=pT

-b
, then a = ....
a

and b= ....; 0 eR-{kn | k €Z}

(D) cos 20, —sin 26

Ans. : (B)
(D)3

Ans. : (B)
(D) P

Ans. : (A)
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1 2 2

(26) Ifmatrix A= |2 1 -2/| satisfies AAT =9I, then (a, b) = ...... (JEE Main : 2015)
a 2 b
(A) 2.-1) B) (2. 1) © @1 (D) =2, -1)
Sol. : AAT=91
12 2711 2 a 9 0 0
2 1 =2||2 1 2/=]0 9 0
a 2 b||2 =2 b 009
9 0 a+4+2b 9 0 0
0 9 2a+2-2b| =0 9 0
a+4+2b 2a+2-2b a’+4+b? 009
“at+4+2h=0 = at+t2b=-4 (1)
20+2-2b=0 = 2a—-2b=-2 )
So, 3a=-6. So,a=-2and b =-1
(a, b) = (=2, —1) (See that @ + 4 + b2 =9) Ans. : (D)

(27)  For 3 x 3 matrices M and N, which of the following statement(s) is/are false ? (JEE adva : 2013)
(A) N™N is symmetric or skew-symmetric according as M is symmetric or skew-symmetric.

(B) MN — NM skew-symmetric, for all symmetric matrices M and N.
(C) MN is symmetric, for all symmetric matrices M and N.
(D) (adjM) (adjN) = adj (MN), for all invertible matrices M and N.
Sol. : (A) If M is symmetric, then MT = M
(NTMN)T = NTMT(NT)T = NTMN
~. NTMN is symmetric.
If M is skew-symmetric, then M = -M"
(NTMN)T= NTMT(NTY"
= N'"(M)N M'=-M)
= -NT MN
~. NTMN is skew-symmetric, so statement (A) is true.
(B) Here, M and N are symmetric matrices, so M = MTand N = NT
(MN — NM)' = NTMT — MITNT = NM — MN = —-(MN - NM)
- MN — NM is skew-symmetric.

.. Statement B is true.

(C) M and N are symmetric matrices.

(MN)T = N™MT = NM # MN. So, (C) is false.
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(D) (adj M) (adj N) = adj (NM) # adj (MN).

So, (D) is false.

Ans. : (C), (D)
1 00 1 0
(28) IfA=|2 1 O] and for column matrices u, and u,, Au,=|0| and Au,=| 1|, then u +u,= ......
3 21 0 0
1 -1 -1 -1
(A) | -1 B) -1 O |1 (D) |1
-1 0 -1 0
1 00 a 1 0 0f |a
Sol A=12 1 0| Letu =|b So,Au, =12 1 0] |b
3 21 c 3 21 c
a 1
Au = |2a+b =10
3a+2b+c 0
1
a=1,2a+b=0giving b=-2and 3a +2b + ¢=0givingc = 1. So, u;, = | -2]|.
1
)4 1.0 0| |p 0
Similarly, letu, = | g |. So,Au,=|2 1 0| |q|=|1
r 3 21 r 0
)4 0
2p+q =11
3p+2g+r 0
Sop=0,2p+qg=1,3p+2¢+r=0.S0o,p=0, g=1,r=-2
0 1 0 !
_ _ _ |-l .
u, = | 1 So, uytu,=|-2|+|1]|= 1 Ans. : (A)
-2 1 2 -
5 7] -16 -6 .
29 If 5 3 X = 7 2| then 2 x 2 matrix X = ......
1 4 -1 4 -1 4 1 -4
A3 -2 ®)| 3 5 ©;3 O ,
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a b
Sol. : LetX = ¢ d

5 7| |a b -16 -6

2 3]|c d] |7 2

Sa-T7c 5b-7d -16 -6

“2a+3c -2b+3d| | 7 2
S5a—Tc=-16 5b—-7d=-6
—2a+3c=17 —2b+3d=2
Solving the equations; we get a =1, c=3and b =4, d=-2

1 —4
X = 3 o Ans. : (A)

5 7 -16 -6 3 7 -16 -6
Second method : X = 5 3 7 ) = |, s 7 5| =

1 3 2 1
30) If[lx1] |2 5 1 2| =[0], then x = ......
15 3 2 X
(A) 2, 14 (B)-2, 14 (C)-2,-14 (D) 2,-14
1 3 2 1
Sol. : [Tx1] [2 5 1| |2]=10]
15 3 2 X
1
[T+2x+15 3+5x+3 2+x+2]|2|=][0]
X
1
[16 +2x 6+5x 4+x] |2|=][0]
X
[16 + 2x + 12 + 10x + 4x + x*] = [0]
xX*+16x+28 =0
x=-2 or x=-14 Ans. : (C)
1 0 0 1 2
(31) Let A=|2 1 0| and U,, U,, U; are column matrices such that AU, = |0|; AU, = |3 |;
3 2 1 0 0
.
AU, = |3 |. If Uis 3 x 3 matrix having as columns U,, U,, U; in the sequence, then [U| = ......
1_
3
(A)2 B) 5 ©)-3 (D)3
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Q

Sol. : Let, U = |b

c
1
U =2
1
X
Let, U,= |y
z
2
U, = -1
-4
p
Let, U, = | g
r
2
U= -1
-3
1

- U= |2
1

1 2
Second method : AU = B, where B= |0 3
0 o

-~ U=A"B.

a 1
So, AU1 = |2a+b =10
3a+2b+c 0

na=1,2a+b=0,3a+2b+c=0

ca=1, b=-2, c=1

X 2

So, AU, = | 2x+y =13
3x+2y+z 0

SLx=2,2x+y=3,3x+2y+z=0
Lx=2, y=-1, z=-4

p

2
AU, = |2p+gq =13
1

3p+2g+r
p=22p+q=3,3p+2q+r=1
ap=2 g=-1, r=-73

1 =1[34] -2 [6+1] +2[8+1]=—1 — 14+ 18 =3

»—U.)N

So, |U| =|A[B|=13=3

Ans.

- (D)
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r

r—1
(32) If matrices A = [ 1 }, r=1,2,3.., then [A |+ |A|+ ... + |A
7 r

(A) 101 (B) (101)? (C) 100

1 2 1 2

0 3
Sol. : A, = [o 1} S1A=1,A,= L 2} = A, =3,A, = {2 3} = A,/ =5...

A +]A |+ .. +]A =1+3+5+.+201 =(101)>

10]|

3 3 3
(33) IfA=1|3 3 3| then A’= ...
3 3 3
(A)27 A (B)81 A (C)243 A
33 3][3 3 3
Sol. :A2=1(3 3 3| (|3 3 3
3 3 3|3 33
11 1]t 11 i i 111
=91 1 1|11 1/=9 =271 11
11 1)1 11 i | 111
11 1] i
AS=A2-A=27|111
111 |
(1 1 1] [1 1 1] 3 33
=81 (1 1 1| |1 1 1| =811(3 3 3| =81A
11 1) |11 1] 3 3 3
2" 0 0
(B4 IfA"=|0 2" 0| then A= ...
o o 2"
(A)5121 (B)2561 (C) 10241
1 00
Sol. :A=210 1 0|=2I
0 0 1

A2 = (21) (21) = 412 = 41
A3 = (21) (21) (21) = 8I°= 81

Al0= 2101 =1024 |

(D) (100*

Ans.

(D) 729 A

Ans.

(D) 128 A

Ans.

= (B)

= (B)

(O
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2 2 2 1
G5 A=, 5 and B = , then B'AB = ......

-1 2
1 0] 5 0 -1 0 1 0
(A) 0 6] B) 1o 30 © 1o 6 D)o 6
2 212 1 2 6
Sol. : AB= 2 5| -1 2 1.1 12
Also, B|=4+1=5
IR B A
SO,B = IBI ad]B :g 1 o)
L | 2 1] [2 6]
Now B'AB = < o2 |12
1[5 o] [1 0]
=3 0 30] |0 6 Ans. : (A)
4 3
G6) IfA=|, 5|and A? — mA + nl = 0, then

(Aym=-9,n=-14  B)ym=-9,n=14 (C)m=9,n=14 DYm=9,n=-14
o [4 3[4 3 22 27
Sol. : A =15 5112 s| 7|18 31
A2 —mA +nl=0. So, A>=mA — nl
22 27 4 3 n 0
“l1g 31 "~ ™|2 5| |0 =&

dm—n 3m
B 2m Sm—-n

o From 4m — n =22 and 3m =27, m =9, n = 14, which also satisty 2m = 18, 5m — n = 31.
Ans. : (C)

a b

. d},thenAz(ade)AJr IA|I=0

N0te:IfA=[

m=a+d=9 n=I|Al=14

1 m
(37 If A= 0 1 , then A" = ...

1 m" 1 mn n o n n mn
Sl Wit ef] el
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2lmlm 1 2m
Sol. :A=10 1 11lo 1]~ |o 1

o AS=AZA = =

o AY=ABA = =

1 mn
Similarly, A” = 0 1 Ans.

4 4 0 -1
(38 IfA= 3 43B=1 0 , then (B'A™) 1 = ...

4 4 4 —4 4 —4 I3
(A) E{4 3:| (B) {4 4:| ©) |:4 3:| (D)ﬁ{_4 4

4 4]0 -1 4 —4
Sol. :  (B'Ay = (A7) (B)'=AB = [_3 4} [1 0} =L 3} Ans. :

sin®  cosO
(39) IfA = , then AAT = .......

—cos® sin®
(A) 1 (B)A (C)AT (D) None of these

sin0 c0s9:| {sine —cose}

—cosO sin®

Sol. : AAT = {

cosO® sin0

0 1

—cos0sin0+ sinBcosO cos26+sin26

{ sin” 0+cos’0 —sin9c056+sinecos6} [1 0}
= =1

(If AAT=1 or AT= A", then A is known as an orthogonal matrix.) Ans.

(40)  The unique solution of x + 3y +4z=8 2x+y+2z=55x+y+z=7, is

+(B)

|

©)

(A)

A)x=1,y=1,z=1 @B)x=1l,y=2,z=1 (CO)x=-l,y=1,z=1 O)x=1ly=1,z=-1

Sol. :  x+3y+4z=28
2x+y+2z=5

Sx+y+z=7

[T ST
—_ = W
— N B
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1 3 4
Al=[2 1 2[=101-2-32-10)+4@2-5=-1+24-12=11%0
51 1

. A7l exists.
AL =-1A,=8A,=-3,A,=1A,=-19,A,, = 14 A, =2, A, =6,A,=-3

-1 1 2
vadiA=|8 -19 6|, A=< adjA
-3 14 -5
X -1 1 2 (18 -8+5+14 11 1
- L - L _ - L _
Y =17 8 -19 6|5 = 1 64 — 95 +42 | = 11 111 =11
z -3 14 5|7 -24 +70 - 35 11 1
Lx=1ly=1,z=1 Ans. @ (A)
Note : Clearly (1, 1, 1) is the solution by verification.
sino.  —cosol
@41 IfA= : and A+A'=1, then ot = ....... . 0<o<Z
coso.  sinQ 2
A) (B) £ ©) 3 (D)o
sind, —coso. sino.  coso
Sol. : A= . , A'= .
coso Sin ol —CcoSsOL.  Ssino
Now A+ A'=
sino.  —coso., sino  coso. 1 0 2sina 0 1 0
coso  sino - —cosa. sino| |0 1] So, 0 2sina| |0 1
w 2sino=1
" sinoc=%. So, oc=% (O<0c<%) Ans. : (B)
(42)  If square matrices A and B are such that AB = A and BA = B, then B> = ......
(A)B B)O0 O)1 (D)A
Sol. : B> =B-B
=(BA)B (B =BA)
=B (AB) (Associative law)
=BA (AB =A)
~. B’=B (BA = B)
Ans. : (A)
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(43)

Sol. :

(44)

Sol. :

(45)

1 -3
w2l 7]
3 8 1 2 2 6
ER{ R
1 3
I

1 cot9
—cot0 1

If A= { :| satisfies (A™)? =16 ) { 5in20

(A) sin* 0 (B) cos? 6

1 cot©

Al = —cot9 1

=1+ cof* O = cosec?* 0

1
ATl = TA7 adj A

1 1 —cotB
cosec?® | cot® 1
1 —cot0 1 —cot0
| cotO 1 cot® 1

_l—cotzf) —2cot 0
| 2cot0

Al =

(A™)? = sin*0

= sin*0

—cot29+1

sin®0 —cos*0

—2sin0Bcos6
= sin’0

2s5inBcos6 sin29 —c0s26

[—cos26

= 1172
sin"9 | sin20

—sin20
—cos20

o fB) = sin’0

1 3
} and A2 —5A =Kkl then k= .......

(A) 8 B)7 C)5

—cos20

(C) cos 6

Ans. : (D)

—sin20
—cos26 | then £(0) = .......

(D) sin ©

Ans. : (A)

(D) 6
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Sol. :

(46)

Sol. :

47)

Sol. :

IR

Ans.

A2 =
, 10 15 -5 -15
A=A =15 95| T 215 —20
50 1 0
“lo 5| =20 1|7t
k=5
a b
Note : IfA=| , then A? —~(a+d)A + (ad — bc)l = O, so A> -~ 5A-51=0
3 2
IfA=[2-3 4,B=[2|,X=[0 2 3]and Y =|2|, then AB + XY =
_1 4
(A) [20] (B) [-20] ©)20
3 2
AB+XY =[2-3 4]|2|+[0 2 3]|2
1 4

—[6-6+4]+[0+4+12] = [4]+[16]= [20]

1 1
IfA= [0 J, B=... satisfty AB = BA. where B 2 |
X X Xy X y
W1 o By . © o |
M
Let B =
P q

Here, AB = BA
1 1] [x x yl||[1l 1
0 1] |p ¢q] |p 4]|0 1

[x+p y+q} [x x+y}

L P q P Ptq
Xtp=x ytq=x+ty q=pr*tgq
Lp=0 q=x

wh]

Ans.

Ans.

(O

(A)

+ (B)

686



(48)

Sol. :

(49)

Sol. :

(50)

Sol. :

If A = diag [3 2 1], then the sum of the elements of A™'= ...... .
5
(A) £ ®) 5 © (D)6

A =diag [3 2 1]

1]
1 34+2+6 11

.. The sum of the elements of A~! = §+%+1 =— =% Ans. : (B)

A= diag [%

|-

IfAx +2y—2z=1, 4x +2Ay —z =2 and 6x + 6y + Az = 3, have unique solution, then

(A)A#-2 B)A#3 C)A=2 (D)A#1
A +2y—2z=1
dx + 20y —z =2
6x + 6y + Az =3
A2 2| |x 1
4 20 1| |y| |2
6 6 A |z B
A2 2
If |Al= 2 22 ;1 # 0, then A exists and we get a unique solution.

AQRM+6)—2 @L+6)—2(24—120) %0
o200+ 22060 # 0
SAHTITA-3020

A=) R+ 2A+15) %0

For real roots A # 2 is required Ans. : (C)
2 2 4

IfA=|-1 3 4| isan idempotent matrix, then x = ......
1 2 x

(A)-1 (B)-5 ()4 D) -3

2 -2 -4 2 2 4
Al=|-1 3 4 -1 3 4
1 -2 x 1 -2 x

2 -2 -16—4x 2 -2 -4
AZ=| -1 3 16+4x | = (-1 3 4| =A
44x -8-2x —12+x° I 2 x
4+x =1 16+4x=4, —12+x*=x
", All the equations are true for x = —3. Ans. : (D)
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3a¢ b ¢
(51 IfA=|b 3¢ al;a b ce R,abc=I,AAT=64Iand|A|>O,then @+ b+ 3P =

c a 3b
(A)343 B) 729 (C)256 (D) 512
Sol. : Here, AT = A and AAT = 641
o A2 =641
s AP =64 =|A| =8 (|A] > 0)
3a¢ b ¢
Now, |A| = b 3¢ a
c a 3b

=3a [9bc — a*] — b [3b* — ca] + ¢ [ab — 3c?]

Al =8 = 29abe -3 (@ + B+ F)=8
(taking abc = 1)

L@+ +AE=T

@+ b+ 3P =343 Ans. : (A)
-1 -2 2
(52) IfA=|2 1 2| thenadiA=...
2 -2 1
(A) A (B) AT ©) 3A (D) 3AT
-3 6 6 -1 2 2
Sol. : adiA=|-6 3 -6|=3|-2 1 -2|=23A"T Ans. : (D)
-6 -6 3 -2 -2 1
(53) Ifa, b, c are positive real numbers, then the system of equations,
2 22 ’ 2 B2 2 T2 B2 o2 > NAVE ...
(A) unique solution ~ (B) no solution  (C) more than one finite solution (D) infinite solution.
- N _L_
a’ > 2 X 1
P IS s S U ) R
Sol. : | —— > 1Y | =1
a b c 5 |
ISR N B
| 42 b>  *
4 1
a’ b? c?
11 1
Al = 2 B2 2
U R B
2 pr 2
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1
= =55 -1 1 -1 C1 (Clz), C2 (bz), C3 (62)
a“bc
-1 -1 1
4 40
a’b’c?

". The equations have unique solution. Ans. : (A)

(54) 3 x 3 matrix A satisfies the equation A — 5A + 71 = 0. If A3 = gA +bl, then 2a — 3b = ...... .
(A) 3135 (B) 1453 (C) 1435 (D) 4135
A[SA-T71] = 5A2-T7A = 5[5A-T7I1-7A =18A-351 (A?=5A-7I)

Sol. : A= AA?

A* = A-A> = A[18A —35I] = 18A%-35A
A* = I18[5A-71]-35A = 55A—1261

AS=A-A* = A[S5A—1261] = 55A2—126A = 55[5A—7I] - 126 A
AS = 149A -3851=aA + b1

a =149, b=-385
2a —3b =2(149) — 3 (-385) = 298 + 1155 = 1453 Ans. : (B)

(55)  If [x] is the greatest integer function, then the value of | [7] |:7Z'2 —6} [e] |is ... )

(A)8 (B)0 ©)1 (D)-8
Sol. : We know that,

2<e<3=le]=2

3<n<4=|[n]=3

3<m?-6<4=[n*-6]=3

Ans. : (D)

DWW
W N W
Il
|
oo

2
. The given determinant = |3
3

X X X

(56) A unit matrix for the set of matrices = {|x x x|,x€ R,x#0; under multiplication is ...... .

X X X

(A) (B) © (D)

W= W~ W~
W= W= W=
= = =
= = =
D= = o=
[ S —
[ S —
(S k. .
o O =
O = =
- O O

=~
=~

k
Sol. : Let |k &k
k k

==

be the required unit matrix.

==
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x x x| |k k k X 3kx 3kx 3kx X X x
x x x| |k k k|=|x v X So, |3kx 3kx 3kx|=|x x x
x x x| |k k k X X X 3kx 3kx 3kx X X X
s 3ke=x Vx
1
.'.k=§ (x#0)
111
3 3 3
. Required unit matrix is % % % Ans. : (A)
111
3 3 3
1 2
(57) IfA= 5 1 ,then I +A) (1-A)"= ... .
1 0 0 1 1 1 0 1
Al 1 B O 1.1 o D17 o
(1 0] [1 21 [2 2]
Sol. : T+A= 0 1] + 2 1 = 2 0]
1 0] [-1 2] [o =2
F=A=1o 1] 2 1] 72 2
B 1 . 1|2 2
T-Ay=1"ai e 1-A) =% | 5 ¢
1 1[2 212 2
s (IT+A)A-A) _Z_—2 ol 122 o
([0 4 0 1
_Z_—4 al 721 4 Ans. : (B)

(58) If a non-zero solution of x + 3y + z =0, 2x —y — z = 0, kx + 2y + 3z = 0 exist,
then k= ... x#0,y#0,z#0)

13 9 15 13

(a) 2 B) 2 (©) -2 (D) -8
1 3 1 X 0 1 3 1
Sol. : 2 -1 -Lyp 10 = AX=D where A = 2 -1 -l
k2 3 Z 0 k2 3

As non-zero solution does not exist.

301
Al=[2 -1 -1 =0
2 3
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1[3+2] 3[6+k+1[4+k=0
118 -3k+4+k=0

-15-2k=0
=-2 Ans. : (C)
(59)  If non-zero solution of the equations y + z = — ax, z + x = —by, x + y = — ¢z exists, then
1 1 1
1—a +1_b+1_c = e (x+y+2¢0)
(A) 1 (B) 2 <) -1 (D) 2
Sol. :y+z=—-ax, z+x=-by, xty=-—cz
_-_a:y_+z _b:z+x _c:x+y
X y Z
lma=1+22 1 op=2E2 o o= 222 4y
X y z
+y+
| —g= X+y+z 1_b= Xty Z; o= xX+y+z
y Z
1 1 1 _ X Y Z _ .
1-a "1-6 T 1=¢ ~ x+ty+z x+y+z Xx+ty+z =1 Ans. @ (A)
11
60) IfA= 11 , then A0 = .
(A)2” A (B) 21T A (C) 210 A (D)1
, 1)1 2 2 11
Sol..A—AA—11 11:_22:211
Do 1 1] [t 1] S
AEAA=2 L g 1) T2
11
Similarly, A = 2% 11 =2A Ans. : (A)
1 tanx .
oh IfA=|_ | |-thenATA7 = ...
—cos2x sin2x cos2x —sin2x sin2x cos2x tanx 1
(A) —sin2x cos2x (B) sin2x  cos2x cos2x D) -1 tanx
Sol. : |A] =1 + tan’*x = sec’x # 0

1 —tanx}

1
I R S A 2
A = TA] ad]A—cosx[mnx 1
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. 1 —tanx
AT = tanx 1

1 —tanx 1 —tanx| I—tan’x  —2tanx
ATA = cos’x = cos®> x )

tanx 1 tanx 1 2tanx 1—tan“x

2 _ o2 . - _
COoS X—SIin"x -2sinxcosx cos2x —sin2x
- [ 2sinxcosx coszx—sinzx] B | sin2x cos2x:| Ans. : (B)
3 1
62 IfA=| g ;4 ,then I +2A + 3A2 +4A3+ . o0 = ..
9 1 4 1 7 2 7 2
A9 o B 9 © |18 s D)5 18
5 3 1 3 1 [ 9-9 3-3 0 0
Sol. :AT=1 o 3] |90 3| 7 |-27+27 —9+9] ~|o o™
1 0 6 2 7 2
S IR2A =10 | T o8 6|7 |-18 5
7 2
[+2A+3A2+4A°+ Lo = 1+2A=| o0 & Ans. : (O)
1 6 7
(63) If a symmetric matrix X and a skew-symmetric matrix Y satisfy X + Y=A=[2 5 9|,
3 4 8
then X = .....
0 4 4 0 2 2 1 8 10 43
A4 0 6 ®|2 0 2| ©fs8 5 13 o4 5 B
4 -5 0 5 10 13 8 13
2 2 12
L 2 0_ _5 2 8_
Sol. :A=X+Y = AT= XT+Y'=X - Y
“X =% [A+AT]
16 711 2 3 453
1 13
=312 5 9+6 5 4 =45 F Ans. : (D)
3 4 8 7 9 8
5 % 8

692



6 7 5 2
(64) IfA=|g o|and BT =| o ;| then (AB)'= ...

_61 41 6 4

2 2 2 2
(B)

87 67 8 0

2 2

2 2

(A)

Sol. :[A| =54~ 56 =2 % 0. Now A = T3] adj A. So,A” == {

(ABy' =B1AT = %{5 —2} {9 _7}

1 0 2 X
65 If[x-5-1]110 2 1 4| =1[0], thenx = ......
2 0 3] |1
(A) £243 (B) +4/3 (©)£443

102
Sol. :[x -5 —1]|0 2 1
2 0 3

X
[(x—2) —10 x-5-3)] |4]=]0]
1

X
Cx=2 —10 2x-8] 4] =1[0]
1
X—2x—40+2x—-8=0
x? =48. So, x=%,/48 =1 4.3

2

Ans.

(D) V3

Ans.

_47

_67

2

(A)

()
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66) If A2—3A=1 then A = ...
(A)1-3A (B)3A -1 (C)A—31 (D)31-A
Sol. :A2-3A=1
A (A2-3A) = Al

(A7A) A - 3(A7A) = Al

IA - 31=A"
LAT=A-31 Ans. : (C)
1 2 2 4
67) IfA= |2 :B=1|, _;|and AB =1 thenx= ...
0 2x-3 -
(A)2 (B) -1 ©1 (D)0
Sol. : |AB| = 1|
Al [B] =1

o3 [2x-3](-2)=1.S0,2x 3 =1

Lox=1 Ans. : (C)
a 0 1 0
68 IfA=|, ,[.B=|s ;|and A’>=B, thena = ...
(A)-1 B)1 ©)4 (D) a does not exist
. [a 0]fa o a?> 0 ) a? 0 10
SoLsAT= 1y 0] 1 1] Tlarr 1) ATBE e 1] T s
“a*=1, a+1=5
a = 4. Given equations are inconsistent. Ans. : (D)
0 -1
(69) If a skew-symmetric matrix A = [1 0} is given, then (I + A) I - A)! = ... .
0 -1 0 1 11
™y o ®)1 O o o |

1 0 0 -1 1 -1

Sol. : 1+ A= 0 1 + Lol Tl
1 0 0 -1 1 1]

I=A=1o 11711 o] 7|21 1

1 [

I-A)'= a7 adi 1 -A) = 5|,
(U al o 2] fo -
NOW’(HA)(I_A)]:EL 1}[1 1}:5[2 0}:[1 0}
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0

0 —tan—=
(70) A= ,then I+A)(I-A)"= ... .
z‘ang 0
2
cosO sind cos® —sind —cosO sin0
A | . B)| . O] .
sin® cosO sin®  cosO sin®  cosO
Sol. : 1 is a 2 x 2 unit matrix.
0 0
1 —tanE 1 tanE
+A= ~A=
I+A tan® 1 and T-A —tan® 1
2 2
1 —tan®
AN — » 8 2
(I-A) cos™ 5 ran % 1
I 1 —tan® 1 —tanl
o 5 0 2 2
+ _ — -
(+A) T-A) OS2 | an 1 tan 1
L 2 2
0 _l—tanzg —2tan%
oSy 2tanl —tan2%+1
20 . 20 . 0 0
cos” 3 —sin” 3 —2sm560s5 [cose
.0 0 20 . 20| — :
2smicos3 cos” S—sin” = sin®

(71)

(A)1+B

If AAT = ATA and B = A'AT, then BBT =

B)1 (€) B

Sol. : BBT = (A'AT) (A7AT)T = (ATAT) (A (A™)T) = [A(ATA)] (A™)T

+ BB = [(A(AAT)] (A7) = [(A"'A) (AT) (A) = AT(ATY =

13 2]t
(72) If[1 x 1]]0 5 1 1| =[0], thenx= ...
03 2] |x
-9++/35 -7£~/53 -9++/53
(A) 225 (B) T2 () 22
1
Sol.: [I 3+5x+3 2+x+2]|'|=10]
X
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D) |:cos9
sin®

—5in0
cosO

(D) BHT

Ans.

(D) 2283

—cose:|

Ans.

sind

(B)

where A is a 3 X 3 non-singular matrix.

(B)




[l 6+5x  4+x] = [0]

L1l+6+5x+4x+x2=0

X+ +7=0

9+81-4(7)  —9+4/53 .
= 20) = Anms. : (C)
3 —14+x 2
(73) If| 3 -1 x+2/| issingular and x € [4, —1], then x = ....... .
x+3 -1 2
(A)—4 B)3 ©)0 (D)2
Sol. : Given matrix is singular.
3 x-1 2
3 -1 x+2 _ 0
x+3 -1 2

R21 1. R32 D

x+3 -1 2
0 1 -1
2l -1 o0 =0
x+3 -1 2
Rl (2=x=3)=1(1)} =0
Lx(x+4)=0

Sx=0 or x=-4

. 0¢[4,-1] and —4 e[-4, —1]. So, x = —4 Ans. : (A)

Bo1 11
(74) P= | 2 j— y A= [0 J and Q = PAPT then PT Q%" P= ......
1 A3
2 2
1 205 205 205 1 205
(A) 0 1 (B) 0 1 (C) 0 205 (D) none of these
BB 3.1 A3 B
SoL:ppT—| 2 2||2 Z|_| xE_ Tama 1O
R T T3 N NV F S O N B
2 72 2 2 44 4%

- PT=P. Also, P'P=PP (PP' = PP = 1)
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Now PTQ*P =PT[Q x Q X ....
PT [(PAPT) (PAPT) x ...

x Q 205 times] P
x 205 times] P

= (PTP)A (PTP)A (PTP)A... 205 times = A x A x ... 205 times = A*»

. 1 1] [1 1 1 2 L 1 2] [1
AT=AA=Tg 1] o 1] T o 1] ATAAT 0 1] o

1 4
i 4 _
Similarly, A {0 1}

0057—67r sin A%
(75) A= " 2 |» then A= ..
sin—=% —cosL
6 6
1 0 0 1 0 0
A B C
@y 1] @\ o Sl
[ T - = 3
cos(n+€) sm(ZTC F) _% _%
Sol. : A = =
szn(Zn—%) —cos(n+£) 1 ﬁ
2 2
SCRNN I I E R 3,10 BB
A2 = 2 2 2 2| 44 4
B I I ] B_ B 1,3 01
L 2 2 2 2 4 4
1 3 -1 2 4 5 6
(76) |2 3 4| |2 0 L; _0 _1}: ......
3 5 0 4
20 25 16 12 -15 4
12 15 18
(A) |32 40 28| (B)|32 40 28 (C){
-4 2-2]
Sol. : Required product is | —2—6 —4-16 {0 0 1 }
-3-8 —6-20
-5 -14 15 6 20 25 16
- |-8 20 {_ B _} - 32 40 28
0 0 1
~11 26 44 55 40

2 -1 4
(77) 1f2A + 3B = andA+2B= | 0 3| then B =
325 16 2

g8 1 2 8 1 2 8
(A) L 10 —1} (B) [—1 10 1} © L

q pws_ |1 205
: 0 1

-]

1 3

y

Ans.

Ans.

} (D) none of these

Ans. :

(A)

(A)

(A)




[10 0 6]
Sol. : 2A +4B = 2 12 4] (1)
SO
2A +3B = 325 2)
Subtracting (2) from (1),
10 0 6 2 -1 4 8 1 2
B =12 120 4713 25 -1 10 -1 Ans. : (A)

i 0
(78) IfAz[O l},then A2 =

1 1
(A) [0 0}

1 0 0 0
o] ]

AIZZ(A4)3:I3:I: |:1 Oi|

0 1 Ans. : (C)
coso.  sinaQ. r 1 0 -
(79) IfA= _sino. coso and A+A"'= 0 1 ,then a0 = ...... 0<Oc<3
(A) £ B) T © 3 (D) 7
coso.  Sino T coso.  —sino.
Sol. : A= . and A = .
—sino.  coso. sinot  coso.
1 0
T —
A AT = [O 1}
2cos O 0 1 0
0 2coso| |0 1
s 2cosa=1. So, o= % Ans. : (C)
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0 1
(80) IfA=L O},

0 1 1 1 1 0 0
TSI ® |, o ©l, | o |,
, 01 0 1 1 0
Sol. :A"=A-A = 10 1 ol =lo 1
A s 1 0 1 0 1 0
ATZATAT= 10 1l o 1 T lo 1
A =A% A*=1
cos® sin0 . \/_ o
8 IfA=|_ o o and A+AT= V31 then 6= ..... 0c(-£%)
(A) £ B) 3 ©) -% (D) -3
cosO sin0 ; cos® —sind
Sol. : A= —sin® cosO |’ AT = sin® cos0
Now A + AT = 31
-._co.se sin© c?se —sin0 _ ﬁ 1 0
| —sin® cos0O sin® cosO 0 1
[2cos0 0 3o
L0 2c0s0| ~ 0 3
cos O = @

4 5

(82)  Find the inverse of [3 4} by using reduced row echelon method.

) 4 5 10
Sol. : Let the matrix A = 3 4 and L= 0 1

Now A = 12A

LR s

Ans. : (A), (C)




5 1
bal_|7 9y 51 (4
o L 3 (R, - R, -3R)) So, 4 = A (R,—4R)
4 i 1 -3 4
10 4 5]
= =5
o )-S5 T R(@.R, (F)
4 s
AT=13
2 1 4
(83)  Find the inverse of -3 4 by using reduced row echelon method.
1 2
2 1 4 1 00
Sol. : Let matrix A= | = 4 1| and I, = 010
1 2 3 0 01
Now A=LA
(2 1 4] [1 0 O]
-3 4 -1 =]0 1 0|A
1 2 3] [0 o0 1]
1 2 3] [0 O 1]
-3 4 -1 =]0 1 0|A R, < R,
| 2 4 ] |1 0 0]
1 2 3] 0 0 1
0 108 ) =101 3)A R, >R, +3R,, R, R, 2R,
0 3 2| |10 -2
12 3 0 0 1
4| _ 13
0 1 5 0% A R, —» +R,
0 -3 =2 [1 0 -2
123 0 0 1
01 2 |g L 3
SIT]7 1010 |A R, - R,+ 3R,
00 2 1 A =u
L 3 10 10
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1 2 3 0 0 1
4] = L 3
01 5 0 10 10 A R3%5R3
00 1] [5 3 -u ’
2 4 4
e B A 7
1 2 0 2 4 4
01 0/=|2-+ 2|4
22 R, - R,- £R,, R, = R 3R,
0 0 1 5 3 -
L2 4 "4
Z S5 1
1 00 2 4 4
=l -1 3|A
0 10 2 2 R, >R, —2R)
0 0 1 5 3 -1
L2 4 4
-1 5 1
2 4 4
5 3 -
2 4 4
1 5 40]
84) A=|7 9 72|. To find A~! using elementary row operations, after some steps, we have
5 3 29]
1 5 40 | 1 00
0 1 8 |=|pf o 0] A.Find o and .
0 -22 171} -5 0 1
_ 1 a_ -l I _ 1 a_ - _ 1 a_
Ao=5.B=35 Bla=%.p=73% ©a=5.p=3 D)oa=5.B=5
1 5 40 1 00
Sol. : |7 9 72| =({0 1 0|A
5 3 29 0 0 1
15 40 1 00
0 -26 -208| =|-7 1 O|A R,>R,-7R R, —>R,~5R,
0 22 -171] |-5 0 1 ’
15 40 0 0
_ | 1 1
0 1 8 =12 "6 0lA (R2 —)—2—6R2)
10 22 —171] -5 1
— =L g= L .
co=50,P= 3¢ Ans. : (B)
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(85)

Sol. :

1 5 40
If for A= |7 9 72|, using elementary row transformations to obtain inverse of A, we get

5 3 29
9
1 0 x 56 Y 0
0 1 8 | = % _% 0| A, then x and y are ........ and ......... respectively.
0 -22 -171 S50 1
5 5 5 5
(A) Tand = (B) = and | (€)1 and = (D)1 and =
1 5 40 1 00
79 72| =101 0|A
5 3 29 0 0 1
1 5 4] [1 00
0 =26 =208} =1-7 1 0}A R, > R,— 7R R, - R, - 5R,
0 -22 -171] |-5 0 1 ’
1 5 40 7] [1 0 0 X
- _L (R2—>_—R2)
0 1 8 T 0 A 26
10 22 -171] 5 0 1
i o s
10 1 % 36 ©
_ 7 1
0 1T 8 1= /5% -2 0A R, = R, ~5R,
0 22 -171] |5 ¢ 1
x=1 and y=% Ans. : (A)
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