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MATRICES AND DETERMINANTS

INTRODUCTION

(@)
(i)

Elementary matrix already has now becomes as integral
part of the mathematical background necessary in field of
electrical / computer engineering / chemistry.

A matrix is any rectangular array of numbers written within
brackets. A matrix is usually represented by a capital letter
and classified by its dimensions. The dimension of the
matrices are the number of rows and columns.

A mXxn matrix is usually written as

al 1 a]z ...... aln
An =821 8y e a,
ap; Apy ... a .

(where a;; represents any number which lies i row (from

top) & jh column form left)
The matrix is not a number. It has got no numerical value.
The determinant of matrix

A A

mxXm = | m><m|
Abbreviated as :

A :[aij] 1 £1<m; 1 <j < n,idenotes the row and j
denotes the column is called a matrix of order m x n. The
elements of a matrix may be real or complex numbers. Ifall
the elements of a matrix are real, the matrix is called real
matrix.

SPECIAL TYPE OF MATRICES :

A

®)

©

Row Matrix :
A=lag,a5,. . a;, ] having one row . (1 x n) matrix.
(or row vectors)
ar
a1
Column Matrix : A =
Aml

having one column. (m x 1) matrix (or column vectors)

Zero or Null Matrix: (A=0O,,, )

An m x n matrix all whose entries are zero.
00
00

A= is a3 x 2 null matrix &
00

D)

B =

0 0 O
000 is 3 x 3 null matrix
0 0 0

Horizontal Matrix : A matrix of order m x n is a horizontal
matrix ifn>m.

1 2 3 4
2 511

Vertical Matrix : A matrix of order m X n is a vertical matrix

ifm>n.

N W o~ N
A N = W

Note: Every row matrix is also a Horizontal but not the
converse.
|lIlly every column matrix is also a vertical matrix but not the
converse.

Square Matrix : (Order n)
If number of rows = number of columns = a square
matrix. A real square matrix all whose elements are positive
is called a positive matrices. Such matrices have application
in mechanics and economics.

NOTE:

@

(i)

In a square matrix the pair of elements aj; & a;; are called
Conjugate Elements.

a;p Ay

e.g. in the matrix ( j , 8, and a, are conjugate

a Aap

elements.

The elements a;;, a5y, 233, ...... a,, are called Diagonal
Elements . The line along which the diagonal elements lie
is called " Principal or Leading" diagonal.

The quantity X a; = trace of the matrix written as,
(t)A=1(A)
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Square Matrix

Triangular Matrix

Upper triangular
matrix
if a; i 0 Vi>)

Lower triangular
matrix
if a; i 0Vi<j

X X X x 0 0
A=10 x x A=|x x O
0 0 x X X X

Diagonal Matrix

atleast one, a; ;#0 and a ij= 0ifi#]
d 0 0
0 d, 0
0 0 d

3

1
abbreviated as dia (d,, d,, d; .....d,)

[ 1
Scalar matrix

lf d1:d2:d3 ..... =a ¢ O if dl:d2:d3 ----- :1
a 00 1 00
0 a 0 0 1 0|=I
0 0 a 0 0 1

NOTE
()  Minimum number of zeros in an upper or lower triangular
matrix of ordern

=1+2+43+ .. +(n-1)=

(i) Minimum number of cyphers in a diagonal/scalar/unit matrix
ofordern=n(n-1)
and maximum number of cyphers =n%— 1.
"It is to be noted that with every square matrix there is a
corresponding determinant formed by the elements of A in
the same order." If|A| = 0 then A is called a singular matrix

andif |A| #0 then Ais called a non singular matrix.

00
Note: IfA= [O 0} then det. A = 0 but not conversely.

ALGEBRA OF MATRICES :

ADDITION :
A+ B= [aij+bij]where A & B are of the same type .
(same order)

If A and B are square matrices of the same type then,
t. (A+B)=t. (A)+t.(B)

(a) Addition of matrices is commutative :
ie. A+ B =B + A where A and B must have the same
order

(b) Addition of matrices is associative :
(A+B)+C=A+B+0)
Provided A, B & C have the same order.

(¢) Additiveinverse:
If AAB=0=B+ A [A=mxn]
and both A and B have the same order then A and B are
said to be the to be the additive inverse of each other
where O is the null matrix of the same order as that of A
and B. '0' is the additive identity element.

If A+B=A+C =B=C
If B+A=C+A =B=C

cancellation laws hold good.

and

MULTIPLICATION OF A MATRIX BY A SCALAR :

a b ¢ ka kb kc
A= |b ca KA = kb kc ka
c a b kc ka kb

i.e. kK(A+B)=kA+kB
Note:
(i) If A isasquare matrix then t_(kA) = k[t (A)]

)
(ii) A—[z 3}thenA+A+A

1 -2 1 -2 1 -2 3 -6
= + + = =
2 372 3|72 3] |6 9734
Example1:
A matrix A= [aij] of order 2 x 3 whose elements are such

thataij:i-i-jis—
2 3 4 2 3 4
M3 4 5 @5 4 3
(4) None of these

2 3 4
(3){5 5 4}
Sol. (1).a;; is the element of ith row and jt column of matrix A
sap=l+l=2a,=1+2=3a;=1+3=4
ay =2+1=3.ay,=2+2=4,2,,=2+3=5

a a
A—{ 11 a2
az1

313_2 3 4
ajny 323_3 4 5

—
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Example2:
1 -3 2
12 k 5. . .
IfA= is a singular matrix, then find the value
4 2 1
ofk.
Sol. A issingular = |A|=0
1 3 2
R I S
4 2 1

= 1(k-10)+3(2-20)+2(4-4k)=0
= T7k+56=0= k=-8

MULTIPLICATION OF MATRICES

()
(i)
(iii)

(iv)
V)

(vi)

(i)
(iii)

If A and B be any two matrices, then their product AB will
be defined only when number of column in A is equal to
the number of rows in B. If A= [a;.] . and B = [bij]nxp
then their product AB=C= [Cij] , wiH]be matrix of order mx

n
p, where, (AB)ij =¢;= le aj;byj
r=

Sol.

1 2
1 4 2
Ex. IfA—{ }andB— 2 2
23 1
13
1.1+4.2+2.1 1.2+42+23
then AB=|51.35411 22432413

11 16
AB=|9 13

Properties of Matrix Multiplication : IfA, B and C are
three matrices such that their product is defined, then
AB # BA (Generally not commutative)

(iv) If A and B are two matrices of the same order, then

(@) (A+B)?=A2+B2+AB+BA

(b) (A-B)2=A2+B2-AB-BA

(c) (A—B)(A+B)=A2-BZ+AB-BA
(d (A+B)(A-B)=A2-BZ-AB+BA
(¢) A(-B)=(-A)B=-(AB)

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

AZ=A A A=AAA=A’A

Also for any positive integers m, n

(i) AM AN — Am+n

(i) (AP =AM = (An)m

(i) =1, 1m=1

(iv) A° =1, where A is a square matrices of order n.

Example3:

2 -1
IfA= [_1 ) } and A>-4A —nl =0, then find the value of

n.

R g 4 n 0
A=y 5|54 g M =0 0

= A2 _4A-nl

5-8-n —4+4-0] [-3-n 0
“|4+44-0 5-8-n| | 0 3-n

A2—4A-nl=0

= 100 L) )

= -3-n=0=n=-3

Example4:

-1 2
IfA= { 3 _4} then find element a,, of A2,

(AB)C=A(BC) (Associative Law)

IA=A=AI Sol. The element a,, is product of second row of A to the first
(Iis identity matrix for matrix multiplication column of A

A(B+C)=AB+AC (Distributive Law) _

If AB = AC this not implies that B=C ay; =[3 —4] { 3 } =-3-12=-15

(Cancellation Law is not applicable)

IfAB=0

It does not mean that A= 0 or B = 0, again product of twvo ~TRANSPOSE OFAMATRIX

non-zero matrix may be zero matrix.
(vii)tr (AB)=tr (BA)

NOTE

The multiplication of two diagonal matrices is again a
diagonal matrix.

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

The multiplication of two scalar matrices is also a scalar
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 AT or A,

From the definition it is obvious that

If order of A is m x n, then order of AT is n x m.

Ex. Transpose of Matrix

a; b
al a2 33 ) 32 bz
b, b, b 18
b P a3 b3 by,

—
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Properties of Transpose

(iii)

i AHT=A (i) (A+B)T=AT+BT
(iii) (AB)T=BTAT (iv) (kA)T=Kk(A)T
(v) IT=1 (vi) tr (A) =tr (A)T

(vii) (A AyA5. A ADT=A TA T ATATA T

Example5: (iv)

1 2 3 4
IfA=|; olandB=|, ¢ then find (AB)T.
3+2 4+12] [5 16 EER ™)
Sol. AB=19.0 1240[7 |9 12| ~@AB) =16 12

(vi)

Example6:
(vii)
2 -1 4 1

and B= then find BTAT

7 4 7 2
S [4 7][2 7] [8-7 -28+28] [1 0
Sol. BIAT =11 H11_1 4|7 |2-2 —748 | |0 1

SYMMETRICAND SKEW -SYMMETRIC MATRIX
Symmetric Matrix: A square matrix A = [a;] is called
symmetric matrix if ~ a;; = a foralli,j orAT=A

IfA= {

If A is a skew symmetric matrix, then —

(a) A2" is a symmetric matrix forn € N

(b) A2"1 s a skew-symmetric matrices forn € N

(c) kA is also skew -symmetric matrix where k € R

(d) BT AB is also skew - symmetric matrix where B is a
square matrix of order that of A.

If A, B are two symmetric matrices, then —

(a) A= B, AB + BA are also symmetric matrices.

(b) AB — BA is a skew-symmetric matrix

(c) AB is a symmetric matrix when AB = BA.

IfA, B are two skew-symmetric matrices, then —

(a) A+ B, AB — BA are skew-symmetric matrices

(b) AB + BA is a symmetric matrix

If A is a skew-symmetric matrix and C is a column matrix,
then CT AC is a zero matrix.

Every square matrix A can uniquely be expressed as sum
of'a symmetric and skew symmetric matrix i.e.

A= B(A+AT>} . E(A—AU}

Example7:

-1 7
IfA= { P 3} , then find skew-symmetric part of A.

1 1
! Sol. LetA=B+C,whereB=— (A+AT)and C =3 (A—AT)are
a h g
LR respectively symmetric and skew-symmetric parts of A.
g f ¢ 11-1 7 -1 2
(1  Every unit matrix and square zero matrix are symmetric
matrices. 1 0 5 B 0 5/2
(i) Maximum number of different element in a symmetric matrix To|-5 0] |-5/2 0
n(n+1)
57 DETERMINANT OFAMATRIX
. . . . g ap ags
Skew-Symmetric Matrix : A square matrix A=[a;] is called
skew-symmetric matrix. if a;; =—aj; foralli,j or AT=-A IfA=| %21 322 223 | pe g square matrix, then its
h 1431 a3 333
0
& determinant, denoted by | A | or det (A) is defined as
-h o f
Ex
—g -f 0 a2 a3
NOTE |A| =[#21 222 223
(i)  AllPrincipal diagonal elements of a skew-symmetric matrix azr a3 as3
are always zero because for any diagonal element Properties of the Determinant of a matrix :
a;=—a; =a; =0 (@ |A]exists < Ais a square matrix
(i) Trace of a skew symmetric matrix is always 0 () |AB|=|A||B|
. . . . (i) [AT[=]A]
Properties of Symmetric and skew-symmetric matrices (iv) |kA|=k"|A|,ifAis a square matrix of order n.
()  IfAisasquare matrix, then A+ AT, AAT, ATA are symmetric (v) IfAand B are square matrices of same order then
matrices while A— AT is Skew- |AB |=|BA|
Symmetric Matrices. (vi) IfAisaskew symmetric matrix of odd order then | A |=0
(i) IfAisaSymmetric Matrix, then— A, KA, AT, A" A™L BT (i) 1A = diag (a,.2,....a) then | A| =a,a,...a
X DOR 0 N

AB are also symmetric matrices wheren € N,K € Rand B
is a square matrix of order that of A

(viii) [A]*=|A"|,n e N.

—
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ADJOINT OFAMATRIX
If every element of a square matrix A be replaced by its
cofactor in| A |, then the transpose of the matrix so obtained
is called the adjoint of matrix A and it is denoted by adj A.

Thus if A=[a;.] be a square matrix and F.. i be the cofactor
ofa in|Al, tflen Adj. A=[FilT
o2 g
a] a2 o S . - o
. F JF2n
IfA=|%21 222 % | thenadj. A=
apnl 4p  -App Fnl Fn2 ...an

, 9 -4 3 2] [3 4
Ex. ifA= 2 3 then adj A= 4 9 =15 9

Properties of adjoint matrix :
If A, B are square matrices of order n and I is
corresponding unit matrix, then

1 A(adj.A)=|A|l =(adjA)A

(i) [adjAl=]A"
(Thus A (adj A) is always a scalar matrix)

(i) adj(adjA)=]AP2A

(v) Jadi (adj ) |- | A (0"

(v) adj (AT)=(adj A)T

(vi) adj (AB)=(adj B) (adj A)

(vi)) adj (A™)=(adjA)™,me N

(vii) adj (kA)=k™!(adj.A),k e R

(x) adj(I)=I,

® adj0=0

(xi) Aissymmetric = adj A is also symmetric
(xi) A 1is diagonal = adj A is also diagonal
(xii)) A 1is triangular = adj A is also triangular
(xiv) Aissingular = |adjA|=

Example 8 :
20 0
1ifA=|2 2 | then findadj (adj A).
2 2 2
2.0 0
sol. [AI=|2 2 Y= 2)=8
2 2 2

Now adj (adj A)=|AP2A

200 1 0O
—3 220 ~16 110
2 2 2 111
Example9:
1 03
_12 1 1 S
IfA= , then find | adj (adj A) |.
0 0 2

10 3
sol. [Al=]2 1 1]=2
00 2
ladj (adj A)[=| A |(“—‘>2 = A \22 [.. Heren=3]
=24=16
INVERSE OFAMATRIX

If A and B are two matrices such that AB=1=BA

then B is called the inverse of A and it is denoted by A1,

thusA™' =B < AB=1=BA

To find inverse matrix of a given matrix A we use following

f la A-l adj. A
ormula =—

| Al
Note : (i) Matrix A is called invertible if A~! exists.
(i1) Inverse of a matrix is unique.

. Thus A! exists < |A|# 0

Properties of Inverse Matrix :
Let A & B are two invertible matrices of the same order,
then

0 (A T=@nT

i) (AB)!1=B1A"!
(i) (AN T=AHKkeN
(iv) adj(A")=(adjA)"!
v Ahl=A

(Vi) ‘A: ‘_ \A| _|A|71

(vii) IfA=diag(a;.a,.....,a,), then A~!
= diag (al’l, azfl, ......... an’l)
(viii) A is symmetric matrix => A~! is symmetric matrix.
(X) Adis triangular matrix and |[A|# 0 = Al is a triangular
matrix.
()  Adis scalar matrix = A~ is scalar matrix
(xi) Adis diagonal matrix = A~ is diagonal matrix

(xi) AB=AC = B=C,iff|A|#0.
Example 10 :

2 3
Find the inverse matrix of {_ 4 2 }

Sol. Let the given matrix is A, then |A|=—-8
2 4] [23
and adj A= 3 2| Tla 2
LAl — adj A

12 3
|A| 8|4 2

fﬂ
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Example 11 :

. 2 2
M|=6,adjM = 2

C 1z 2] U3 13
M7 =512 117|1/3 1/6

Method of finding the inverse of a matrix by Elementary
transformation :

Let A be a non singular matrix of order n. Then A can be
reduced to the identity matrix I 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
E|,E,, ...... ,Eysuchthat (B, E,_;...... E,EDA=I,

-1_ -1
= (B E_ ... E,EDAAT =1 A o
(post multiplying by A1)
— A1
= (B E ... E,EDI =A
(v LLAT=A"andAAI=1)

...... E.E)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 A=1_A

Step-I1I : Perform a sequence of elementary row operations
successively on A on the LHS and the pre factor I on the
RHS till we obtain the result I = BA

Step-III : Write A =B

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
TOW.

Step-II : After introducing unity at (1, 1) place introduce
zeros at all other places in first column.

Step-1I11 : Introduce unity at the intersection 2"d row and
21 column with the help of 2 and 39 row.

Step-1V : Introduce zeros at all other places in the second
column except at the intersection of 2" and 24 column

Step-V : Introduce unity at the intersection of 3™ 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 12:

Sol.

Using elementary transformation, find the inverse of the
a b
matrix A= | (1+bcj .
—-a
a b
A c [1 + bC]
a
a b
1 0
We write, | [1+bc] o 1 A
a

1 E l 0
a|_| a
or 0 1 < (R, >R, —-cRy)
a a
LA I R N
or a|=|a (R, > aR,)
0 1 —-c a
1+bc
1 0 -b
or =l a A |R; >R -—R,
01 —C a a
1+bc b
= Al=| 28
- a

SOME SPECIAL CASES OF MATRIX

@

Orthogonal Matrix : A square Matrix A is called orthogonal
ifAAT=1 = ATA ie.if A1=AT

1 00
_10 1 0f. .
Ex A= is a orthogonal matrix because here
0 0 1
A-1= AT

=
|68




( MATRICES AND DETERMINANTS )

SOAL

ODM ADVANCED LEARNING

(i)

(iii)

@)

®

v

(vii)

Idempotent Matrix : A square matrix A is called an
Idempotent Matrix if AZ=A

1/2 1/2
Ex. 1/2 1/2 is a Idempotent Matrix because here

A2=A

Involutory Matrix : A square matrix A is called an involutory
Matrix if A>=Tor A=l =A

Ex A=

1 0
0 1 . .

is a Involutory Matrix.
0 0

- o O

Nilpotent Matrix : A square matrix A is called a nilpotent
Matrix if there exist p € N such that AP =0

00
Ex A= {O 2} is a Nilpotent Matrix

The conjugate of a Matrix : The conjugate of a matrix A is
a matrix A whose each element is a conjugate complex
number of corresponding element of Matrix A.

Note : Conjugate transpose Matrix of matrix A is a Transpose
Matrix of conjugate of matrix A and it is denoted by A or

A% e AT=(A)T

Hermition Matrix : A square Matrix is Hermition Matrix if

0_ . - ..
=A.1ie. ;= aj V1i,j

Skew Hermition Matrix : A Square Matrix A is Skew-

HermitionisA=-A% e.q. 3 =—aj Vij.

(viii) Period of a Matrix : Iffor any Matrix A, AK"! = Athen k is

called period of Matrix (where k is a least positive integer)
Ex. IfA3=A , AS=A A7 =A,....then it is a periodic matrix
and A2 = A so its period is =2

(ix) Differentiation of a Matrix :

®

1Sa

f(x) g(x)
“|h(x) 4(x)

differentiation of Matrix A

) x> sinx dAa 2X cosx
Ex. if A= w2 then& =15 0

Submatrix : Let A be m x n matrix, then a matrix obtained
by leaving some rows or columns or both of A is called a
sub matrix of A

A [0 g
then "0 "= hix)  0'(x)

210 ’ 9
Ex.ifA'=

3 2 2|and 5 3} are sub matrices of
2 5 3

(xi)

Q.1

Q2

Q3

Q4

21 0 -1
MatrixA=|> 2 2 4
205 3 1

Rank of a Matrix : Anumber r is said to be the rank of a
m X nmatrix Aif

(a) Every square sub matrix of order (r + 1) or more is
singular and

(b) There exists at least one square submatrix of order r
which is non-singular. Thus, the rank of matrix is the order
of the highest order non-singular sub matrix.

1 23

Ex. The rank of matrix A= 4 56 is
3 45

We have | A | =0, therefore r(A) is less then 3, we observe

56
that [ 4 5} is a non-singular square sub matrix of order

2. Hencer(A)=2.

Note: (i) The rank of the null matrix is not defined and the
rank of every non null matrix is greater than or equal to
one.

(i) The rank of matrix is same as the rank of its transpose
ie.r(A)=r(AT).

(iii) Elementary transformation do not alter the rank of
matrix.

TRYITYOURSELF-1

1 2 2
The matrix A=|2 1 1| be a zero divisor of the
2 21

polynomial f (x) = x2 —4x — 5. Find the trace of matrix A3.
IfA, B are symmetric matrixes of same order than AB— BA
isa

(A) Skew symmetric matrix
(C) Zero matrix

The product of n matrices

o il 7l s

(B) Symmetric matrix
(D) Identity matrix

n
n} is equal to matrix

1 378
0 1 .Findn

-1 5 6
Find the transpose of matrix \/25 i 61

e
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Q.5 Ifoand B are roots of the equation
5

{1 _1}10 0
-1 5 20 -1
then find the value of (1 — a) (1 — ).

5

—_— [\)|>—A

2
[1 25] |:x —5x+20}=[40]

X+2

= N =

Q.6 Using elementary transformation, find the inverse of the
a b
matrix A= [1 + bcj .
c
a
a 00
Q7 If A=|0 a O0|,thenfindthe valueof |A||adjA].
0 0 a
2 -1
Q.8 Matrices A and B satisfy AB = B~!, where B = 2 0|
Find Without finding B!, the value of K for which
KA=2B1+1=0
ANSWERS
1) 123 2)(A) 3)27
-1 3 1+bc
5 5 3 a b
) 5)51 (6)
6 6 -1 —C a
(7 a° @) 2
DETERMINANTS
HISTORICALDEVELOPMENT

Development of determinants took place while mathemati-
cians were trying to solve a system of simultaneous linear

equations.
a1x+b1y:cl b -b
261~ 016 d
e.g. = an
& ayx+byy=c, a1by —a,b
B 3.102 —3201
Y7 aby —ayby
a; b
Mathematicians defined the symbol b, | @8
2

determinant of order 2 and the four numbers arranged in
row and column were called its elements. Its value was
taken as a;b, — a,b; which is the same as denominator.
This kind of definition helped then to state the solution of
the simultaneous equation as

x="p and y="* where
_ |3 b |, _le b A o
D a, b, Dy c, b, > Dy a, ¢,

NOTE : A determinant of order 1 is the number itself.
a; b ¢

The symbol |a, b, c,|is called the determinant of
a3 by ¢

order 3. Its value can be found as

b, ¢ a, ¢ a
D= 31 b2 210 | 2 2 + C] 2 b2
3 C3 az C3 a3 D3
b, ¢ b, ¢
=a[. 2 % -a, bioofy ag, !
by ¢ by c; b, ¢,

In the way we can expand a determinant in 6 ways using
elements of R|,R,,R5,C,, C,, C;.

Example 13 :
) 1+cosO sin
Find the value of | . o {_. .50
l1+cos®  sinB . )
Sol. sin®  1-coso| = (1+cosB) (1 —cosB)—(sinB) (sinb)
=1-cos?0 —sin?0=0
Example 14 :
1 2 3
Find the value of |+ 3 ©|.
2 -7 9
23 3 6 -4 6 -4 3
Sol. |4 3 6 :1_7 9—2 5 9+3 2 7
2 -7 9
=1(3x9-6(-7)2(=4x9-2%x6)+3((-4)(-7)-3%x2)
=(27+42)-2(-36-12)+3(28-6)=231
MINOR & COFACTOR

Minor : The Determinant that is left by cancelling the row
and column intersecting at a particular element is called
the minor of that element.

a1 a1 a3
If A= |221 322 323| then Minor ofa,is
a3 azp aszz
a,, a a, a
_ |322 43| . . _ 821 423
M= a3, aj; , Similarly M|, = ay, a3

e
I70




(MATRICES AND DETERMINANTS )

SOAL

ODM ADVANCED LEARNING

Using this concept the value of Determinant can be
A=a; My —a;; My +a;3 My,
or A=—ay My ay Myy —ay; My;
or A= a3 My — a3 My; 233 Mg,
Cofactor : The cofactor of an element a;; is denoted by F
and is equal to (—1)i T M where M is a minor of element

a1 412 a3
if A=|921 32 a3
a3] a3y 4as3
a,, a
_ 1+1 _ _ 322 a3
then Fi;=(-1) M, =M,, = a3, a3
a,, a
_ 1+2 _ _ 21 @23
=D Mp,=-Mj,=- az; ass

NOTE:
(1)  The sum of products of the element of any row with their
corresponding cofactor is equal to the value of determinant
) ie. A=a;F, +a,F,+a;F; .
(i) The sum of the product of element of any row with
corresponding cofactor of another row is equal to zero i.e.
oAl tap Fy tapk,; =0
(ii)) If order of a determinant (A) is 'n' then the value of the
determinant formed by replacing every element by its

cofactor is ADL,
Example 15:
-1 2 1
Find the cofactor element 0 in Determinant |[—2 3 -3
4 0 -4

-1 1
5 _3‘——[(—1)<—3)—(—2)(1>]
= [342]—

Sol. F;= (-1)3*"2

PROPERTIES OF DETERMINANT
P-1 The value of Determinant remains unchanged, if the
rows and the column are interchanged.
This is always denoted by ' and is also called transpose

a; by ¢ a; a, aj
Ex D= |2 by ¢ andD'=|b1 by b3
a3 b3 C3 € C G

Then D'=D, 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 inter
changed, the determinant is unaltered in numerical value,
but is changed in sign only.

a; by ¢ a, by ¢,
Ex D= 3.2 b2 02 anle: al bl Cl

a3 b3 C3 a3 by ¢c3
thenD'=-D

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

a; b ¢
a; by ¢

Ex LetD=
a; by ¢

then, D=0

P- 4 [fall the elements of any row (or column) be multiplied
by the same number, then the value of Determinant is
multiplied by that number.

Ex.D=|2 b2 ©|andD'=|22 D2 | thenD'=kD.
a3 b3 C3 a3 by ¢

P- 5 : If each elements 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

aj+x bi+y ¢ +z a b ¢ X y z
Ex. |22 by ¢y |—|ay by ¢yl 4]ay by
a3 by o ay by c; ay by c;

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).

a; b ¢
Ex D= |32 D2 Cand
a3 by c3
a;+ma, b;+mb, c;+mc,
Dl — 3.2 b2 Cz
a;—na; by—nb; c3-nc
thenD'=D

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

P-7:If A=1f(x) and f(a) = 0 then (x-a) is a factor of A.

1 1 1
Ex D=|a b ¢
2 2 o2
1 1 1
If we replace a by b then D = Ez Ez :::2 =0

= (a—b)is a factor of D

=
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P-8 : In a determinant the sum of the products of the

2
elements of any row (column) with their corresponding X X2 yz
cofactors is equal to the value of determinant. A |y v x| =x-y)(y-2)(z-x)(xy+yz+zx)
z 7° xy
a b ¢
Let D=|a; by ¢ x x2 yz| |1 2 &
a3 by ¢ 2 23
33 Proof:Let D=7 yz zx |1 yz y4
zZ z° Xy 1 z7 y

Let A;, B;, C, be the cofactors of the elements
a,b,c (i=1,2,3)
Then, aA;+bB,+¢c,C;=D

a,A, +b,B, +¢c,C, =D
Similarly, in a determinant the sum of the products of the 2 X3 xyz )
elements of any row (column) with the cofactors of
corresponding elements of any other row (column) is zero.

Apply R; = xR ; R, = yR,, R; = zR; divide by xyz
balancing.

ie., aAy,+b By +¢,C,=0
or a,A; +b,B; +¢c,C, =0
1 x> x°
SOME IMPORTANT DETERMINANTS TO REMEMBER : 1 yz y3
1 x x2 1 22 7
1 1 2| =(x— —-z)(z—X .
M | z Zz (x=yy=2) ) ApplyingR; - R; -R,and R, - R, —R;.
0 x2—y2 x3—y3
1 x x? =0 y*-72* y'-7°
2
Proof:Let D= Ly y2 1 z’ z’
1 z z

=(x-y)(z—x)(y—2) (xy +yz+zy)

a b ¢
0 x-y x’-y? @ |b ¢ al=—(3+b3+c3—3abc)<0 if a,b,care
-~ D= 0 y-z yz—zz2 c a b
bz z different and positive
0 1 x+y E b c
. c a|_ _a21_h2 _ _ o2
D=(x-Y)(y-2) (1) i YZJ;Z = (x-y)(y=2) (z—%) Proof : © s b a[bc—a?] —[b%—ac] +c(ab—c?)
— 3 3 3
D =(x-y)(y—-2) (z—x). Hence proved. =3abe—(a” +b” + 7).
Example 16 :
1 x x° If a, b, ¢ are pth, qth and rth, terms of a G.P., then find
@ |1y ¥|=x-y-2E-x)(x+y+z)
1 3 loga p 1
zZ Z
logbh q 1
1 x x° loge r 1
3
Proof:Let D= Iy y3 Sol. IfAbe the first term and R be the c.r. of G.P., then
Iz z a=ARP!, b=ARI!, c=AR™!

ApplyR; - R ~R, andR, - R, — R;. Given loga=logA+(p—D)logR

0 x-y x3-y3 0 1 Caxy+y? logA p 1 (p—DlogR p 1
_ 3_,3 2 2 log A 1 —1)logR 1

D= 0 y-z vy 32 —(x—y) (y—2) 01 vy +y3z+z - A= |08 q + (q-1log q
1 z z 1 z z logA r 1 (r—-DlogR r 1

D=(x-y)(y-2)[y> +yz+ 22— x> —xy - y*]

D=(x—y) (y—2) [y(z—x) + 72 —x*] P

=(x-y)(y—2)(z—x) (x+y+2). =0+logR |1
T

1 p-11
Pa-l oo myc,-c]
-1 r-1 1

—_ = =

=
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Example 17 :
1 a+b a
a+b+nc (n-Da (n-1)b —(a+b+¢)|0 c—a b-a [R2—>R2—R1}
_ _ R; > R;—-R
Find determinant (n-1)c b+c+na (n-1)b 0 c—b 3 37Ky
(n—-1)c (n—-1)a c+a+nb
. . c—a b-a
Sel. Applying C, + (C, + C;) and taking n(a+b+c) common =(a+b+c) b oo [expending along C,]
from C,, we get ¢ c-a
R . =@+b+o)[(c—a)~(c-b) (b-a)]
(n=Da  (n-1) =(a+b+c)[(c?+a%—2ac)? - (cb—ca—b®+ab)]
A=n(atb+c) 1 b+c+na (n—-1)b :(a+b+c)[a2+b2+cz—ab—bc—ca]
1 (n-la c+a+nb =a3+b3+c3—3abc =R.H.S.
1 (n-la (n-1)b Example 20 :
=n(a+b+c) 0 a+b+c 0 a—-b-c 2a 2a
0 0 atbre Show that | 20 b-c-a 2b =(a+b+c).
=n(a+b+c) [By R, R ,Ry-R;] 2c 2c c—a-b
Example 18 : a-b-c 2a 2a
btc ¢ b Sol. LHs.=| 20~ bre-a 2D
¢ c+a a |=4abc 2c 2c c—a-b
Prove that
b a a+b [R; >R, +R, +R;]
0 b 1 1 1
s -l ¢ —(a+b+o)2b b-c—a  2b
HS. = |- +
Sol. TR e 5 (G, Cy)] 2¢ 2 c—a-b
—-2a a a+b
1 0 0
0 ¢ b 0 c b
2alt 2alo b =(a+b+c)|2b -b-c-a 0
=— + = -
ajl cta 2 b [R, >R, —R;] 2¢ 0 ~c-a-b
1 a a+b 1 a a+b
CZ —>C2—C1
P L . G >G-6
c —b [expanding along C,]
-b-c- 0
— _(-2a) (-2bc)=4abc =R.H.S. —@+b+o)| O ° ‘
—-c—a-b
Example 19: [expanding along C,]
=(a+b+c)(a+b+c)>=(a+b+c)’=RH.S.
b+c a+b a (a 0@ o=@ ©)
Show that |8 PF€ Bl _ 3 343 3apc. Example 21 :
a+b c+a ¢
a’+1 ab ac
Sol. We have 5
ab b“+1 bc 2,12, 2
b+c a+b a Show that 5 =1+a‘+b*+c-.
b b ac bc ¢ +1
LHS.=[¢F2 PF¢ [C,—>C,+C5]
a+b c+a ¢
a(a2 +1) ab? ac’ Cl - aCl
Sol. LHS.= 1| ;2 2 2 Cy = bC,y
I a+b a 0 abe @b b(b2+1) bzc C; > cCy
=(a+b+c)|l b+c b a’c b c(c”+1)

1 c+a

=
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Now, since A is given to be zero, therefore we have
a’?+1  b? c? (sin B—sinA) (sin C —sin A) (sin C —sin B) =0
abc i.e.sinB—sinA=0or sinC—-sinA=0orsinC-sinB=0
_abel 2 2.1 2 S E e L L
abe a + c ie. sinB=sinA or sinC=sinA orsinC=sinB
5 5 5 ie. B=A or C=A or C=B
a b ¢ +1 In all the three cases, the triangle will be isosceles.
[taking a, b, ¢ common from} Example 23 :
Ry, Ry, R3 respectively Find the coefficient of x in the determinant
1+a2+b2+c> b2 2 1+x)%01 (14+x)%02 (14 x)313
“[1ra2+b2 4+ B2l & 1+x)"2° (1+x)"2°2 (14x)°2°3
1+x)%3%  (1+x)3%2  (14x)¥3%
1+a% +b% +¢? b 41 (1+x) (1+x) (1+x)
[C;>C+C+C5] Sol. If f(x) be a polynomial in x,
n
1 b2 o2 then coefficient of x" in f(x) = f_('())
n!
_ 2 2 2 2 2
=(+a”+b"+c) 1 b7+l ¢ Let the given determinant be denoted by f (x), then
1 b2 P+l
ab 1+ %)M (14 x)3%2 (14 x)"1°3
1 b2 2 £1(x) = [a,by (1+x)°2%171 (14x)%2%2  (14x)2%3
=(1+a’+b%+c¢?)|0 1 0 [Rz >R, - Rl} asb (1+ %)% (14x)23%2 (14 x)23%3
0 0 1 R3 e d R3 — Rl
10 A+x)% ab, (1+x)%1°271 (14 x)1%3
— 2 2 2 :
=(l+a“+b~+c?) 0 1 [expanding along C, ] Has X)a2b1 ayby(1+ X)a2b2_1 1+ X)32b3

- 24012 .2 _
Example 22 :

If A, B, C are the angle of a triangle and B
s s 1+ (14+x)%%2  a;by(1+x)*1037!

! ! ! HA+%)2%T (14x)%2°2  a,by(14x)2%37!
I+sinA 1+sinB I+sinC | _ 0 1+ x)a3b1 1+ x)a3b2 azby(1+ X)a3b3 -1
sinA+sin? A sinB+sin’B  sinC+sin’C
prove that AABC must be isosceles Thus, we have
1 1 1 albl 11 1 albz 1 11 a1b3
Sol. Let A=| l+sinA 1+sinB 14+sinC PO =jagby 1 I+1 agby 1)l 1 azb3=0

asb; 1 1| |1 aszb, 1] |1 1 a»b
sinA+sin’ A sinB+sin’B sinC+sin®C 3 372 373

Hence, we have
. £'(0)
1 0 0 Coeff. of x in f(x) = 1 0
= 1+sin A sinB-sin A sinC—sin A .

: .2 (sinB—sinA) (sinC—sinA)
SInA+SInTA - (GiBrsinA+1) (sinC+sinA+1)
[C,—»C,-C,C;>C-C]
= (sin B—sinA) (sin C —sin A) (sin C — sin B)

—_—
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SYMMETRIC & SKEW SYMMETRIC DETERMINANT
Symmetric determinant : A determinant is called
symmetric Determinant if for its every element.

a h g
h b f

Vi,j Ex.gfc

A T

Skew Symmetric determinant : A determinant is called
skew Symmetric determinant if for its every element

0 3 -1

-3 05
Ex. T_s 0
NOTE

(i) Every diagonal element of a skew symmetric determinant
is always zero.

(i) The value of a skew symmetric determinant of even order
is always a perfect square and that of odd order is always
ZEr0.

MULTIPLICATION OFTWO DETERMINANTS
Multiplication of two second order determinants is

a; b
a; by

4y my
ly my

ajl; +b ¢, am +bm,
a,l; + byl a, m +b,m,

Multiplication of two third order determinants is

a; by ¢ l;p mp o
a; by ¢ x|l my ny
a3 by 3 l3 m3 nj

ajly +bly+c s
ayl; +byly+cyls
azl; +b3ly+cyly

aym; +bm, +cm; a;n;+bn,+cny
a,m; +bym, +comy  a,n; +byn, +cyny
azmy +bym, +c3my  azn; +bzn, +c3ny

Note: In above case the order of Determinant is same, if
the order is different then for their multiplication first of all
they should be expressed in the same order.

To express a determinants as a product of two determinants :
To express a determinant as product of two determinants
one requires a lot of practice and this can be done only by
inspection and trial. It can be understood by the following

examples.
Example 24 :
2bc—a’ c? b2
c? 2ca—b? a’
Let A= , then A can be
b2 a’ 2ab—c?

expressed as

a b ¢ 2 c b a 2
(A) b ¢ a (B) a b c
c a b c a b

a b ¢ 2
©|c b a (D) None
c a b
2bc—a? c? b2
c? 2ca—b? a’
Sol. A=
b2 a? 2ab — ¢?
b ¢ al|c a b
_ a b|b ¢ a
a cll-a -b —c
2
b ¢ al|b ¢ a a b ¢
_lc a c bl _ a
a b c||a c c a
c a b b ¢ a
( - by properties boc aj_jcab )
-a -b -c a b ¢
SUMMATION OFDETERMINANTS
f(r) a ¢
Let A= | 8(1) b m| where a, b, ¢, /, m and n are
h(r) ¢ n

constants, independent of r. Then

Zn:f(r) a [/
r=1

dglr) b m|,

r=1 r=1

i h(r) ¢ n
r=1

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

LIMITOFADETERMINANT
f(x) g(x) hx)
Let A(x)=[/(x) m(x) n(x)|, then
ux) v(x) w(x)

lim f(x) limg(x) lim h(x)
X—a X—a X—a
lim A(x)=|lim /(x) limm(x) limn(x)|,
X—a X—a X—a X—a
limu(x) limv(x) lim w(x)
X—a X—a X—a

provided each of nine limiting values exist finitely.
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DIFFERENTIATION OF DETERMINANTS :

b b b
f(x) gx) h(x) [fxdx [ex)dx [h(x)dx
— b a a a
Let A(X)=|{(x) m(x) n(x)|, then = f[amax=| . .
u(x) v(x) w(x) " o .
f'(x) g'(x) h'x) |f(x) g(x) h(x)
A'(x)=[4(x) m(x) nX)[+['(x) m'(x) n'(x) Example 26 :
u(x) v(x) wx)| |jux) v(x) w(x) secXx  cosx  sec’ X +cotxcosec X
f(x) gx) h(x) Letf(x)= cos’x cos®x cosec’x
+]0(x) m(x) n(x) 1 cos® x cos? x
u'(x) vi(x) w'(x)
/2
n 8
Example 25 : Prove that J- f(x)dx= —[ZJF E) )
0
x> sinx  cosx Sol. Operate R; — R —sec xRy
6 -1 .
Letf(x)= , E where p is a constant. 0 0 sec’ X + ot X cosec X —Cos X
p P P f(x)=|cos’x cos®x cosec’x
} 1 cos? x cos? x

d
Then find —5 [f(X)] atx=0.
dx

= (sec?x + cotx cosec X — cos X) (cos*x — cos?x)

3 )
cos” X
= Ll T—cos3 x) (cos2 x—1)
sin” x
.2 sin? x + cos’ x — cos® xsin? x
= —sin” X —
sin” x
=— (sin2 X + cos’ X)
/2 /2
'[ f(x)dx=—- J (sin2 X + cos’ x) dx
0 0

(1 T 4.2)
== —\—+—| =
2°2 531

(5%
__+_
4 15

APPLICATIONS OF DETERMINANT

d 3x? cosx —sinx
Sol. d—f(X)= 6 -1 0 +0+0
X
p p P
5 6X —sinX —cosx
d
_2f(x) =| 6 -1 0
dx » 3
p p p
3 6 —cosx sinx
d
—3f(x): 6 -1 0
dx 9 )
p p p
1.
3 6 -1 0
d
—3f(x) atx=0is|6 -1 0 [=0
dx 3
p pp
i.e. independent of p.
DETERMINANTS INVOLVING INTEGRATIONS
f(x) gx) h(x)
Let A(x)=| a b ¢ | wherea, b, c, /,mand (i)
/
men (ii)
are constants.
(iii)

Area of triangle : The area of a triangle whose vertices are
(X1, ¥1)s (X5, ¥) and (X3, y3), is given by the expression

1
E[’H(Yz —y3)+ X3 (y3 —y1) +x3(y1 —¥2)]

Now this expression can be written in the form of a

gy 1
y, 1

y; |1

determinantas A= 5%

X3
Since area is a positive quantity, we always take the absolute
value of the determinant in (1).
If area is given, use both positive and negative values of
the determinant for calculation.

The area of the triangle formed by three collinear points is
Zero.

=
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2.  System of linear equations :
Definition-1 :
A system of linear equations in n unknowns

X1 X5 X35 e X, is of the form :
a5 X +apXy +...... +a;,X, =b
471X +322X2 +...... +a2an :b2
......................................................... )
a,X;+a X+, +a,X,=b,
If by, by, ...... , b, are all zero, the system is called
homogeneous and non-homogeneous if at least one b; is
non-zero.

Definition-2 :
The solution set of the system (A) is an n type (al, Oy,
...... , o) of real numbers (or complex numbers if the
coefficients are complex) which satisfy each of the
equations of the system.

Definition-3 :
A system of equations is called consistent if it has at least
one solution; inconsistent if it does not have any solution;
determinate if it has a unique solution; indeterminate if it
has more than one solution.

(A) Non-homogeneous Equations in two unknowns :
Consider the system of equations

.0

alx+by=¢ }

arX + bzy =Cy
We consider the following cases.

(1) apb,c(i=1,2)areall zero:
Then any pair of numbers (X, y) is a solution of the system
(i) since in this case equation reduces to an identity.

So, in this case equations are always consistent and
indeterminate.

(2) a;,b;(i=1,2)areall zero, but at least one ¢; and ¢, is non-
zero. Then the system has solution i.e. the equation are
inconsistent.

(3) Alleastone of a,b; (i= 1, 2) is non-zero
Suppose b, # 0. Then system (i), is equivalent to the
system.

a1x+b1y=cl

ay Cy .

—“=xX+y=—"* L

b, ~ Y b, (ii)
i.e., if the pair (X, yy) is a solution of system (i) then it is
also a solution of system (ii), and vice-versa.
Multiplying the second equation of system (ii) by b; and
subtracting from first, we get

( :%) \ Cy
aj——=b;|x=¢;——=b
k 1 b 1J 1 b 1 ... (i)
Now replacing the first equation of system (ii) by equation

(iii), we obtain the system

@

b)

()

(i)

Lal —a—zbl] X=C —C—Z'bl
b, b,
N\
22y ®)
b, b,
a .
Ifa, —b— b, #0 ie., if a;b,—ab, #0.
2
then we find from the first equation of system (iv) that
_ &by —coby
a;by —ayb; ...(v)

Substituting this value of x into the second equation of
system (iv), we obtain
21Cy —a5C;
Y=—"""
ajby —asb,

For convenience, we write

¢ b
¢, by

a; b
a, b,

a

G .
A= a, ¢ ...(vi)

[Note that A, and A, are obtained by replacing the first
and second columns in A by the column of ¢ and ¢,
respectively]. Then (v) and (vi) can be written as

A, A, .
X=" Y= ...(vii)

This is known as Cramer’s rule. If a;b, —a,b; # 0 then
the system (iv) or system (i) has the unique solution given
by (vii). Hence in this case, the equations are consistent
and determinate.

A= L A=

Now let A=a;b, —ab; =0.
Then the system (iv) has the form
0x = Clb2 — C2bl
a4 )

L xXx+y=—"22
by 7 b,

... (viii)

Obviously this system has no solution if
c.lbzfcszZAX;tO . . .
thus in this case, the equations are inconsistent.
Butif A, =0, then any pair of numbers (x, y),
) . .
where y = b bl X, X € R, is a solution of system (viii).
2 2
In this case, the equations are consistent and indeterminate.
We summarize the whole discussion given in (A) as
follows:
If A # 0, then the system is consistent and determinant
and its solution is given by

_ 2x _ 0y . .
X= Y= (i.e., unique solution)

If A =0, but at least one of the numbers A, Ay 1S non-
zero, then the system is inconsistent i.e., it has no solution.

=
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(iii)

(iv)

®)

©

)

@

©)]

Q)
®)

IfA=0,and A, = A = 0butatleast one of the numbers a,
by, a,, b, is non-zero, then the system has infinite number
of solutions and hence it is consistent and indeterminante.
If a;=b;=c¢;=0(i=1, 2), then system has infinite number
of solutions and so it is consistent and indeterminante.

Homogenous linear equations in two unknowns :
Consider the system of equations

a;x+byy=0
aXx+byy=0
The system always has the solution x =0, y = 0. If follows
from the discussion in part (A) that if A # 0, then the
system (ix) has the unique solution x =0, y = 0.

And if A=0, and at least one of a|, a,, b, b, is non-zero
then system (i) reduced to the single equation so that any
pair of numbers (X, y) is a solution.

Thus system (ix) is always consistent.

Non-homogeneous linear equations in three unknowns :
Consider the system of equations

X +b1y+ C1z= dl

arx+byy+cyz=dyr (1)
a3X + b3y+ C3Z= d3
Let us introduce the following notations
a b ¢ d b ¢
A= ay b2 Cy , A = d2 b2 C2
a; by c;| X |d; by c;
a, d ¢ a, b d,
A =% d, ¢, LA =% b, d,
Volay dy oo “ Jag by ds

Without going into details, we give the following rule for

testing the consistency of the system (1).

Let a;=b;=c;=d;=0,i=1,2,3

In this case any triplet (X, y, z) is a solution of the system.

Hence equations are consistent and indeterminate.

If a;=b,=c;=0,i=1,2,3 and atleastone d; (i=1, 2, 3) is

non-zero, then the system has no solution, i.e., the

equations in this case are inconsistent.

Let A # 0. In this case the system (1) has the unique
Ay Ay A

: - -2y Bz
solution x A YT ACET T e 2)

This is known as Crammer’s rule. So equations in this
case are consistent and determinate.

IfA=0,A, =0 (or Ay #0or A, = 0), then the system has no
solution so the equations are inconsistent.

If A=A, =A,=A,=0and at least one of the cofactors of
A is non-zero, then the system will have an infinite number
of solutions. In this case, any one of the variables can be
given arbitrary value and other variables can be expressed
in terms of that variable.

D)

)

@
()

(i)
(iii)
(iv)
V)

In such cases, the three equations reduce to two equations
If all the cofactors A, A, A , A, are zero but elements of A
are not all zero, then in this case the system will reduced to
single equation and any two variables can be given arbitrary
values. So equations are consistent and indeterminate.

Homogeneous linear equations :

Ifin (1), we take d; =0 (i= 1, 2, 3) then the system is called
the homogenous system of equations.

For such a system if A # 0, then it has the unique solution
x=0,y=0,z=0. (Trivial)

So such system of equations is always consistent.

Three equations in two unknowns :
Consider the equations

HxX + bly =C

a)Xx+bryy=cy

a3X + b3y =Cy
The system (3) will be consistent if the solutions set of
any satisfies the third equations, i.e., if

a; b ¢
a, by ¢f_ 0.
a; by ¢

Note : The factors of the following two determinants be
remembered.

b2
=(a-b)(b—c)(c—a)

o
c
o
Il
—
c

3
11 1 1 a
a b cl|=[1 b b
a3b3c3 lcc3

=(a-b)(b-c)(c—a)(a+b+c).

Gist of discussion in simple language :

Consistent : Solution exists whether unique infinite number
of solutions.

Inconsistent : Solution does not exist.

Homogeneous Equations : constant terms zero.

Trivial solution : All variables zeroi.e.,x=0,y=0,z=0.
Non-trivial solution : Infinite number of solutions.

For example

ax+bjy=c

a,x+by=c,

! b, ¢ b
A=la, b, M=o b,

e
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(€)

Q)

()
(i)

(iii)

®)

4 ¢
AzorAy— a, ¢,

Case-I : Intersecting lines
2x+3y=10andx+y=4

x=2,y=2
2 3
A= 1 1 :—I,A?&O.
Casell: 2x+3y=10
4x +6y=20
2 3
Here A=y 6 =0,

10 2
butA1: 20 4 :0,A2:0

As a matter of fact on division by 2 the second equation
reduces to first. Thus we have got only one line

2x + 3y = 10 on which lie infinite number of points. Thus
there are infinite number of solutions and the system is

10-3k

consistent. (k, —2 ] are infinite number of solutions

by giving different values to k.

2x+3y=10 2x+3y=10

4x +16y =15 OF 2x +3y=15/2

i.e. parallel lines which we know do not intersect and hence
no solution.

i.e. inconsistent. Here A=0but A; #0,A, 20

Case-111

NOTE
A # 0 Unique (Intersecting lines) Consistent
A=0,A;=0,A, =0 (Identical lines) Consistent, Infinite
solution.
A=0,A; =0 (Parallel lines)
Inconsistent. No solution.
Homogeneous : ax+by=0
a,Xx+b,y=0
A#0,Uniquex=0,y=0, Trivial.
A =0, Identical line through origin, Non-trivial solution.

Concurrent lines : Two variable, three equations :
ax+bjy=c,a,x+byy=c,, a3x +byy=c;

The point of intersection of any two lines should satisfy
the third.

is the required condition.

Example 27 :
For what value of A the equations
2x+3y=8,7x—5y+3=0and4x—-6y+A=0
are consistent ? Also find the solution of the system of
equations for the values of A.

Sol. Here the equations are linear. We have 3 equations in 2
unknowns.
2 3 -8
they are consistent if > 3 |=0
4 -6 A

or 2(-5A+18)-3(7Ty—12)—-8(—42+20)=0

or —10A+36-21A+36+176=0

or -31A+248=0; .. A=8

. for A = 8§ the system has a solution which can be
obtalned by solving any two of the three equations.

Solving 2x+3y—-8=0
7x —5y+3=0by Cramer's rule,
X oy 1
3 -8 2 -8 2 3
-5 3 7 3 7 =5
X -y 1
o 9-40 6+56 -10-21
x -y 1
— == Lx=ly=2
31 62 3 Y
Example 28 :
For what values of p and q the system of equations
2x +py+6z2=28
X+2y+qz=5
x+y+3z=4

has (i) unique solution (ii) no solution
(ii1) infinite number of solutions?
Sol. Here the system of linear equations in x, y, z are
2x+py+6z2-8=0
x+2y+qz—-5=0

x+y+3z-4=0
2 p 6 2 p-2 0
A= 1 2 q|=|1 1 q-3 ,
1 13 1 0 0
C,>C-C,C3>C5-3%xC,
p—2 O
=11 q-3 =(-2)(q-3)

Ifp#2,q#3then D=0
and so the system will have unique solution, i.e., the system
will be independent/solvable/consistent.
Ifp=2orq=3thenA=0.
and so the system cannot have unique solution.

4
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When p=2,
p 6 8 |2 6 -8 3 4
AX:Z q -5|_[2 q -5 :22 =5 -0
3 -4 |1 3 -4 3 -4
(- Ry=Ry)
2 -8 1 3 4
1 -5 1 -5
A= =2/ 9 =0 (vR,=Ry
1 3 4 1 3 4
2 p -8 |2 2 -8 11 -4
A=l 2 S -]t =, 12 -5,
11 -4 |1 -4 11 -4
(- Ri=Ry)

S whenp=2,A=0, AX:Ay:AZ.

.. the system of equations will have infinite number of
solutions (the system of equations will be dependent) for
p =2 and any real value of q.

When q=3,
p 6 -8 |[p 6 -8 p-2 0 0
AX:2 q -5 _12 3 -5 ) 2 3 —5’
1 3 4 1 3 4 3 4
=(p-2)3 R, >R, -2R,

.. p#2, Ax # 0 and so the system of equations will have no
solutions, i.e., the system is solvable/inconsistent when
q=3butp=2.

Thus we find that the system of equations will have

(1) unique solutionifp#2andq#3

(i) no solutionifp#2andq=3

(iii) infinite number of solutions ifp = 2.

Example29:

Sol.

Find values of k so that the following system of equations
has non-trivial solution
X+ ky+3z=0; kx+2y+2z=0; 2x+3y+4z=0

1k 3
k22|
2 3 4

= 8+9k+4k—12-4k2—6=0 = 4k2— 13k +10=0
~k=2,5/4

Here A=0=

Example 30 :

Sol.

The system of equations x +y +z=2,2x +y—z=3,
3x + 2y + kz =4 has unique solution if
(Hk=0 2)k=0
3)-1<k<1 (4)2<k<2
(2). Given system will have unique solution, if

1
-1
k

1
2 #0=k=#0
3

N = =

Q.2

Q3

Q4

Q5

Q.6

Q.7

TRYITYOURSELF-2

a—-b-c 2a 2a
2b b-c-a 2b
2¢ 2¢ c—a-b

Show that =(a+b+c).

If a, b, ¢ are in A.P., then the determinants

X+2 x+3 x+2a

Xx+3 x+4 x+2b|is—
x+4 x+5 x+2¢

(A)O

©O)x

(B)1
(D)2x

If o, B, vy are the roots of x3 — 3x +2 =0, then the value of

a By
the determinant | By o | is equal to —
vy oa B
(A)-3 B)2
O1 (D) None of these

Without expanding the determinant at any stage show
that

x2+x x+1 x-2
2x2+3x-1  3x  3x-3|=Ax+B
x2+2x+3 2x-1 2x-1

If o, B are the roots of ax? + bx + ¢ =0, then the value of the

1 cos (a—P) cosa
determinant | cos (o — ) 1 cosP | =
cosal cosf 1
(A)a+b B)0
(C)a-b (D)a+b+c

For what value of A the equations
2x+3y=8,7x—S5y+3=0and4x-6y+A=0

are consistent? Also find the solution of the system of
equations for the values of A.

1 X x+1
T (x) = 2x x(x-1) x+Dx
3x(x-1) x(x-D)(x-2) x-Dx(x-1)
then £ (100) is equal to —
(A)0 B)1
(©)100 (D)-100
ANSWERS
@A) 3) (D)
(5) B) ©6)A=8,x=1,y=2
M (A)

£
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USEFUL TIPS

Some important determinants to remember :

1 x x?

L1y ¥ |=G-yy-2@Ex

1 z 722

=x=y -2 z-x)x+ty+tz)

X X~ yz
3. Yy Y zX|=x-y)(y-2)(z—x) (xy +yz+zx)

z z° Xy

a b
4 b ¢ a
a b

o

=—(a3+b3+a’—3abc)<0

if a, b, c are different and positive.

ADDITIONAL EXAMPLES
Example1:

IfA=

1
2 S

then find adj (adj A)
3

—_ W N

3
1
2
Sol. We know adj (adj. A)=|A"2A
Now ifn=3thenadj (adjA)=|AlA
1 23

:i 3 ;A:{1(6_1)—2(4—3)+3(2—9)}A

=(5-2-21)A=—18A

Example2:
cosa. —sino 0 cosp 0 sinf
IfM (o) = sinaa cosa 0 : M(B)= 0 1 0
0 0 1 —sinfB 0 cosf

then find [M(a) M (B)]"! .
Sol. [M(c) M(B)I™" =M(B) ! M(a) ]

cosa. sino 0
—sina cosa 0

0 0 1

Now M(a)) ! =

cos (o) —sin(-a) 0
sin(-a) cos(-a) O] _ M(-a)
0 0
cosp 0 —sinf
mpy'= 0O
sinf 0 cosf
cos (—B) 0 sin(-P)
N )

—sin () 0 cos (—p)
[M(c) M(B)]™ = M(-B) M(-0)

Example3:

1 0 [0 1 cos® sin®
FI=19 ’J:_—l 0] ™4B=1_§no coso]’

then find B in terms of I and J.

cos® sin®] [cos® 0 0 sin 0
Sol. Here —sin©O cose_: 0 cosH * —sin© 0

1 0 0 1
=cos0 + sind =1 cosO +J sinO

0 1 -1 0
Example4:

1 0
IfA= L 1} then find A ™.

Example5:
1 23
A= © | then find adj A.
2 6 7
04 54 50 .
‘67‘ —‘27‘ ‘26‘ 24 27 30
23 13 12 -
SOlHere[Aij]: _‘67‘ ‘27‘ _‘26‘: 4 1 2
8 11 -10
23 13 12 -
o3 53] [59)
24 4 8]
Hence transposing [Aij] we get adj A= =27 1l
30 -2 -10]

B
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Example6:
a b c ka kb kc
1A= X Y 7| thenfind |* KV k2
p qr kp kq kr
Sol. We know that if any row of a determinant is multiplied by

k, then the value of the determinant is also multiplied by k,
Here all the three rows are multiplied by k, therefore the
value of new determinant will be k3 A.

Example7:
b2 +c? a? a?
. b2 ¢ +a? b2
Find
¢? ¢? a? +b?
Sol. Applying R|— (R, +R;), we get
0 -2¢2  -2b? 0 - -
Det = |b? c?+a? b2 =0 |6 P4’ B2
? ? aZ +b’ 2 ? a2 +b?
0 - -b’

=2|b* a* o

¢ 0 a?

(by R, +R|,R; +R))

=2 (a?b2c2 + a?b2c?) = 4a%b2c?

Example 8 :

a+b b+c c+a

b+c c+a a+b

The determinant is equal to

c+a a+b b+c
(A)2(3abc—a’— b3-c3)  (B)2(a3+b3+c3 —3abc)
(C) 2(@+b3+c3+3abc)  (D)3abe - > a’

Sol. (A).C;:C;+Cy+Cjgives,

2(a+b+c) b+c c+a
2(a+b+c)
2(a+b+c)

c+a a+b

a+b b+c

D=

Taking 2(a + b +c) as common factor and then R, : R, — R
and R3 : R3—R; . gives

1 b+c c+a

0 a-b b-c

0 a—c b-a

D=2(a+b+c)

=2 (atb+c) [~ (a—b)>—(b—c)(a—c)]
=—2(a+b+c) {a?+b++c2—ab—bc—ca}
=—2(a+b3+c3 -3 abc)

Example9:

1 tan x

—tanx 1

Sol. A'_ 1 —tan x
tan x 1

If A= { }, then find the value of ‘A' A_l‘

Al 1 1 —tanx
" 1+tan’x |tanx |
ol cos2x -—sin2x
A'AT =] =|AA =1
sin2x  cos2x
Example 10 :
Find the number of positive integral solutions of the
x> +1 x2y X’z
. 2 3 2| _
equation | xy y+1 yz|=11
xz* y22 2 +1
x> X’y  x%z 1 x’y  x%z
23 2
Sol. LHS=|XY" Y +1 ¥z |[4]0 y’+1 y*z
xz*  yz 72+l 0 yz2 Z+1
x> 00
y2 1 0
=x|" +P+ )@+ D) -y A=+ +3+1
z- 0 1

As 10 =23+ 13 + 13, the solutions are
(2,1,1),(1,2,1),(1,1,2).

Example 11 :
Let M be a 2 x 2 symmetric matrix with integer entries.
Then M is invertible if —
(A) The first column of M is the transpose of the second
row of M.
(B) The product of entries in the main diagonal of M is
not the square of an integer.
(©) M isadiagonal matrix with nonzero entries in the main
diagonal.
(D) Both(B)and (C)

a b

Sol. (D).LetM= L } ,wherea,b,c el

C

For invertible matrix, det(M) #0 = ac—b% # 0
i.e. ac # b?

[#
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Example 12 : So, the given system of equation has a unique solution

Sol.

Let M and N be two 3 x 3 matrices such that MN = NM. givenby X=A"1B
# N and M2 =N#%, then

(A) Determinant of (M2 + MN2) is 0 9 6 -3 9 -3 6

(B) There is a3 x 3 non-zero matrix U such that adi A= 3 2 7| =6 =2 =2
(M2 +MN?) U is the zero matrix. adl

(C) Determinant of (M2 + MN2) > 1

(D) Both (A) and (B)

(D). M2-N*=0= (M—N2) (M+N2)=0 1 R
M — N2 =0 not Possible = A= adiA= ol 2 2
M+N2=0;|M+N2|=0 8 4 7
M-N2%0;|M-N2|=0 ;
Inany case |M+NZ2|=0 Now, X=A"'B

(A) (|M2+MN?|=| M| [M+N?|=0 9 3 677 63-33+6

(B) If |A|=0then AU = 0 will have solution. 1
Thus (M2 + MN2) U = 0 will have many 'U". = X=75| 6 -2 211} =g 42-22-2

-3 7 2|1 —-214+77-2

T

6 2 2 -3 7 2

Example 13 :

Sol.

Example 14 :

Sol.

If ais a characteristic root of a non-singular matrix, X 36 2
1
= |Y 18 1I8)=111= x=2,y=1, z=3
z

A
then prove that |:E} is a characteristic root of adj A. 54 3

Since a is a characteristic root of a non-singular matrix,

therefore a = 0. Also a is a characteristic root of A implies
that there exists a non-zero vector X such that

AX=0X a 0

= (adj A) (AX) = (adj A) (X) a0 a

= [(adjA)A]X=a(adjA) X - 0 0

= |A] IX=o(adjA)X [~ (adj)A]A=|A|I]

A Sol. |A]| [adjA| = |[Aadj Al=]| |A| T|

= |AlX=a(adjA)X = o X=(adjA)X

Example 15:

0
0 , then find the value of |A| |adj Al.
a

Al 0 0

|A| _| 0 |A] 0

A = AP = (233 =79
= (ade)X:TX =lAP=(@°)=a

A 0 0 |A]
Since X is a non-zero vector, therefore {E} is a

characteristic root of the matrix adj A. Example 16 :

By the method of matrix inversion, solve the system.

Solve the following system of equations, using matrix I 1 1(x w0 9 2
metho.d:x+2y+z:7,x+.3z:.11, 2x—3y=1. 25 7([xy y,|=52 15
The given system of equation is 21

x+2y+z=7, x+0y+3z=11, 2x-3y+0z=1 1% y3] [0 1

1 2 X 7 1 1 1 X1 Y1 9 2
or L0 3)y=1 or AX =B, where Sol. 25 T||x y2[=[52 15
2 -3 0f|z 1 21 -1||x3 vy3 0 1
_ = AX=B ...()
b2 X 7 Clearly |A|=-4#0. Therefore
A= 03 , X = and B= 1 T
2 =30 z 1 -12 16 -8 -12 2 2
121 2 1 3 -8 1 3
Now, A=l 0 3-8
-3 0

[#
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Example 18 :

P -
=26 3 -5
Al 4

8 1 3

1—12 2 2779 2
A—lB:_T 16 -3 -5([52 15

From equation (i),
Xl yl 1 -1
X3 y3] [5 1

= x=1, x,=3, x3=5 or

X=A"1B =

Y1:_15 Y2:27 Y3:1

Example 17 :
If A,Band Care n % n matrix and det(A) =2, det(B) =3
and det (C) = 5, then find the value of the det (A2BC1).
Sol. Giventhat |A|=2, |B|=3, |C|=5.

|APB| 4x3 12

det (A’BC") =|AZBC!|= C| s s

Sol.

2 0
Find (i) without finding B!, the value of K for which
KA=2B1+1=0, (ii) without finding A~!, the matrix X
satisfying A"'XA =B.

2 -1
Matrices A and B satisfy AB=B~!, where B = { } .

(i) AB=B! = ABZ=I

KA-2B'+1=0 = KAB-2B !B+IB=0
= KAB-21+B=0 =KAB2-2B+B2=0
= KI-2B+B2=0

= o 122 o) o)[3 oo o
S P
{ {zHﬁ o) k-2

= AAIXA=AB=IXA=AB = XAB=AB?
= XAB=1 = XAB2=B= XI=B=X=B

[£
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QUESTION BANK

CHAPTER 3 : MATRICES AND DETERMINANTS

EXERCISE - 1 [LEVEL-1]

Q.1

Q2

Q3

Q4

Q5

Q.6

Q.7

QS8

PART-1-MATRICES
If1 is a unit matrix, then 31 will be

(A) A unit matrix (B) A triangular matrix
(C) A scalar matrix (D) None of these

If Ais a symmetric matrix, then matrix M'AMis

(A) Symmetric (B) Skew-symmetric
(C) Hermitian (D) Skew-Hermitian
If A is a square matrix, then A+ AT is

(A) Non singular matrix (B) Symmetric matrix
(C) Skew-symmetric matrix (D) Unit matrix

If A is a square matrix satisfying the equation
A% —4A—51=0then A! is equal to —

1

(A)A—-41 (B) 3 (A-4])

(©) 5 (A-4D ©) £ (A-4D)

(1 a)
IfA= LO 1 J , then A" (where n € N) equals
(1 na\ (1 nza\
@l 1) ®ly )
(1 na) (n na)
©lo o) ® g o)

If Aand B are two square matrices of the same order such
that AB = B and BA = A then A% + BZ is always equal to
A1 (B)A+B

(O)2AB (D)2BA

Inverse of a diagonal non-singular matrix is —

(A) diagonal matrix

(B) scalar matrix

(C) skew symmetric matrix

(D) zero matrix

If the multiplicative group of 2 x 2 matrices of the form

(a a) 2 2
La aJ,fora;thndaeR,thentheinverseof y 9

(

10 (1 1)

8 8 4 4
@)1 1J (B)L 1J

8 8 4 4

(1 1)

i
Ol1 1 (D) Does not exist

22

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

L2114 5 6
0 0 1 then P,, =

-2 0
0 -4

(A)40 (B)-40
(©)-20 (D)20

P q r s
IfA= ,B= then

-q p -s T
(A)AB=BA (B)AB =BA
(CO)AB=-BA (D) None of these

0 1
IfA= 0 0 and a and b are arbitrary constants then —
(al + bA)?2 =
(A) a%l + abA (B) a%l +2abA
(C) a1+ b%A (D) None of these

a B

If [ y - OJ is square root of identity matrix of order 2
then —
(A)1+o2+By=0
(C)1—02+By=0

(B)1+a2—By=0
(D)o +Py=1

(2 2 )
If A= and A< =0, then (a, b) =
la b
(A)(-2,-2) B)2,-2)
© (2,2 D)(2,2)
1
If A=|2|, thenAA'=
13 1
(A)14 ®)*
3
1 2 3
% 46 (D) None
369
35 1 17 .
IfA= and B= then | AB |is equal to
20 0 -10
(A)80 (B) 100
(©)-110 (D)92
If A is non singular matrix, then —
(A) A=A (B)|A™![= A
(©)[A1=0 (D) [A![=1/]A]
IfAis a3 x 3 nonsingular matrix and if | A | = 3, then
[2A) =
(A)24 B)3
©)1/3 (D) 124

[4
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Q.19

Q.20

Q.21
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12 -l | [ | 200
If|1 x-2 1 |issingular, then the value of x is — (A) 72 0 (B) 0 30
x 1 1 |10 | |10 0 4
(A)0 ®)1 i ; i
©)3 (D)2 . 0 0 172 0 0
If Aand B are symmetric matrices of the same order, then © 2 010 D) 0 1/3 0
which one of the following is NOT true? 0 0 1 0 0 1/4
(A)AB —BAis symmetric  (B) AB+BA is symmetric B B B
(C) A—B is symmetric (D) A+ B is symmetric
If A and B are square matrices of order ‘n’ such that PART-2-DETERMINANTS
A2—B2=(A-B) (A +B), then which of the following will 4 1
be true? Q.26 IfA= {2 3} , then find the value of | A |
(A) Either of A or B is zero matrix
(B)A=B (A)2 B)3
(C)AB=BA ©1 D) 10
(D) Either of A or B is an identity matrix Ax 6x+2  8x+1
23 ion [6X+2 9x+3  12x |=
If the matrix { 5 J =A+ B, where A is symmetric and Q27 Solve the equation | X X x 0
- 8x+1 12x 16x+2
B is skew symmetric, then B = for value of x
2 4 0 -2 (A)-11/97 (B)10/97
A4 B,y o (C)-8/97 (D)-3/97
0 1 0 -1 sin(@+a) cos(@+a) 1
© {_1 O} (D) L 0 } Q.28 If A=|sin(0+B) cos(0+P) 1| ,then
sin(0+7y) cos(@+vy) 1

Q.22

Q.23

Q.24

Q.25

If Ais 3 X 4 matrix and B is a matrix such that A'B and BA'
are both defined, then B is of the type

(A)4x4 (B)3x4
(©)4x3 (D)3 %3
(1 2 4)
The symmetric part of the matrix A = L6 8 ZJ is
2 =27

0 -2 -1 1 4 3)

-2 0 - 2 80
(A) J B)

-1 -2 0 307

0 -2 1) 1 4 3)

2 0 2 4 8 0
© J (D) J

-1 2 0 3.0 7
If A is a matrix of order 3, such that A (adj A) = 10 I, then
ladj A |=
A1 B)10
(C)100 (D)101

2 00
The inverse of the matrix isA= |0 3 0| is
0 0 4

Q.29

Q.30

Q.31

(A)A=0forall 6

(B) Ais an odd Function of 0

(CO)A=0for 06=a+B+y

(D) A is independent of 6

The parameter on which the value of the determinant

1 a a?

cos(p—d)x cospx cos(p+d)x does not depend upon

sin(p—d)x sinpx sin(p+d)x
(A)a B)p
©d (D)x

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

cos(A—-P) cos(A—-Q) cos(A—R)
cos(B—P) cos(B-Q) cos(B-R) i

cos(C—P) cos(C—-Q) cos(C—R)
(A0 (B) cos Acos B cos C
(C)sinAsinBsin C (D) cos P cos Q cos R
1 X x+1
If fx)=| 2x x(x=1) (x+Dx

3x(x—-1) x(x-Dx-2) (x+Dx(x-1)

then f(100) is equal to
(A)0
(C)100

B)1
(D)— 100
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Q.32

( MATRICES AND DETERMINANTS )
a; b ¢ a; B 1
Let A] =lap b2 Cy and Az =0y Bz Y2 .
a3 by ¢ as Bs vs

Q.33

Q.34

Q.35

Q.36

Q.37

Q.38

then A; x A, can be expressed as the sum of how many

determinants
(A9 B)3
(C)27 (D)2
If C=2cos0 , then the value of the determinant
cC 10
A=|1 C 1] 18
6 1 C
sin 40 2sin” 20
A B ——
(A) sin 6 ® sin©
(C) 4cos’0(2cos@—1) (D) None of these
Xx b b
X
If Ay=la x b| and A, = are the given
a
a a x

determinants, then

d
(A) A =3(Ay)° (B) 3 (A =34,

d
(©) 5 (A= 2(A,)° (D) A, =332

1 1 1

b+c ct+a a+b

Find the value of

b+c—a c+a-b a+b-c
(A)2 ®)3
©0 D)4
19 6 7
Find the value of the determinant 21 3 15 .
28 11 6
(A)2 B)3
O1 (D)0
X x2 1+x°
2 3
1+
Ifx, y, z are unequal and vy Y= 0 then find
z z© l+z
the value of xyz.
(A)2 B)-1
©4 (D)4
a b c d
If in the multiplication of b a and | d ¢ ,A,Bare

Q.39

Q.40

Q.41

Q.42

Q.43

Q.44

Q.45

the elements of the first row then the elements of the
second row will be

(A)-B,A (B)A,B
(O)B,A (D)-B,-A
a 5x p 3a 3b ¢
1f|® 10Y S 1=125 then find the valueof | X 2 2
c 15z 15 p 5 5
(A)12 (B)22
©10 (D)25
a -1 0
Iff(x)= a -l , then find f(2x) — f (x) equals —
ax” ax x
(A)a(2a+3x) (B)ax(2x+3a)
(C)ax(2a+3x) (D)x(2a+x)
cosaa —sina 0
Iff(a)=| % €% O then (F(ay )=
0 0 1
(A) (o) (B) f(-o)
O () (D) None of these
a b 0
If{0 a b|=0,(a#0) then—

b 0 a

(A) a is one of cube root of unity
(B) b is one of cube root of unity
(C) (a/b) is one of cube root of unity
(D) (b/a) is one of cube root of —1

I+i 1-i i
1-1i i 1+i|=
i 141 1-i

(A)—4-Ti B)4+7i
(O)3+7i (D)7 +4i

x+1 x+2 x+4

x+3 x+5 x+4+8|=

x+7 x+10 x+14
(A)2 (B)-2
(C)x2-2 (D) None of these
If a, b, ¢ are unequal what is the condition that the value

of the following determinant is zero

a a2 a3+1
A=|b b2 b+l
c 2 S+l
(A)l+abc=0 (B)atb+c+ 1=0

(C)(a=b)(b—c)(c—a)=0 (D) None of these

e
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AP430 A—1 A+3 a b a+b
A+l 2—-A A—4 52 If| b b+c|=0;thena,b,carein
Q46 If pAt+ g’ +m2+sh+t= " . Q ¢ ¢
A=3 A+4 31 a+b b+c 0
the value of t is (A)A.P. B)GP.
(A)16 (B)18 (CO)H.P. (D) None of these
©17 D) 19 L .
X2 +x x+1 x-2 Q.53 1 0 ol=
Q47 If|2x>+3x-1 3x 3x-3|=Ax-12, 1 o o
2
X“+2x+3 2x-1 2x-1 (A) 33 (B) —3/3i
C) i 3
then the value of A is © i3 D)
(A)12 (B)24 1 1 1
(©)-12 (D)-24
Q.54 The value of be ca ab is
a2 b2 o2 b+c c+a a+b
(@+D)?> (b+1)? (c+1)?|= (A)1 (B)0
Q.48 5 5 5 (C)(a-b)(b—c)(c—a) (D)(a+b)(b+c)(c+a)
(a=-1)" (b-D)" (c-1
a b c
Q.55 If|b ¢ a|=k(a+b+c)a?+b?+c* —bc—ca—ab)
a® b a’? b c? c ab
(A)4la b c B)3la b thenk =
L1 11 1 (A)1 (B)2
©)-1 (D)-2
a2 b2 2 cosl15°  sinl5°
.56 Evaluate | . - o
©2la b ¢ (D) None of these Q VAUAE | sin75°  cos75
1 A1 B)0
©)2 (D)3
1 1 1 a b a+b a ¢ a+c
Q49 2| a b ¢ |- Q57 LetD, = |¢ ¢ ¢+d)4pg p,=|b ¢ brd
a2 —be b2—ac c*—ab a b a-b a c a+b+c
D
(A)0 B)1 then the value of —- where b # 0 and ad # be, is
©2 (D) 3abc 2
> (A)-2 ()0
a4 ap o ac (C)—2b (D)2b
Q.50 If| ab —b*  be |=Ka’b%c?, thenK = o L
ac  bc —c? 1 1-x
Q.58 The value of the determinant
(A)—4 (B)2 y x lx-y
©4 D)8 depends on
a 2b 2c (A) onlyx (B) 0n¥y y
) (C)bothx and y (D) neither x nor y
Q51 Ifa=6b,c satisfy |3 b ¢ |=0, thenabc = Q.59 If ois an imaginary cube root of unity, then the value of
4 a b
1 o 1-o*
(A)a+b+c B)0 s
©)b3 (D)ab +be ® 1 l+o” | 15—
1 o o’
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(A)4 (B) o
©)o?-4 (D)-4

PART -3 -APPLICATION OF DETERMINANTS

o 2 Q.63 Ifthe systemofequation: x +2ay+az=0; x+ 3by+bz=0;
Q.60 If A= { } and | A3 =125 ,then o= X +4cy + ¢z =0 has non-zero solution then a, b, ¢ are in—
2 o (A)AP. (B)GP.
(A) =1 (B)+2 (OHP (D) Satisfyata+2b+3c=0
©) £3 (D)£5 Q.64 The system of equationsax+y+z=0-1,
Q.61 Ifthe determinant of the adjoint of a (real) matrix of order xtay+z=a-1, x+y+az=a-1hasnosolutionif o=
3 is 25, then the determinant of the inverse of the matrix is (A)-2 B)ax-2
(A)0.2 B)+5 (C)either—2or 1 D)a=1
1 Q.65 Ifx+y-z=0,3x-ay—-3z=0,x-3y+z=0
© 625 (D)+0.2 has non zero solution, then o =
A)-1 0
Q.62 Consider the following statements: EC)) 1 EBD)) _3
@) ¥f any two rows or columns of a deFermu.lant ar® (.66 The value of k for which the set of equations
identical, then the value of the determinant is zero. 5 Ay e
(b) If the corresponding rows and columns of a x+ky+3z2=0, 3x+ky-22=0, 2x+3y-4z=0
determinant are interchanged, then the value of has a non trivial solution over the set of rationals is
determinant does not change. (A)15 (B)31/2
(c) If any two rows (or columns) of a determinant are ©16 (D) 3372
interchanged, then the value of the determinant Q.67 Theequation x+2y+3z=1,2x+y+3z=2,
changes in sign. Sx+ 5y.+ 9z=4 hgve -
Which of these are correct? (A) Unlque solution .
(A) (a) and (c) (B) (a) and (b) (B) Inﬁnlte.ly many solutions
() (a), (b) and (¢) (D) (b) and (c) (C) Inconsistent
(D) None of these
EXERCISE -2 [LEVEL-2]
statements is true —
coso  sina . (A)AB=BA (B)A?=B
Q1 Iff(a)= —sino. coso. and if o, B, y, are angle of a ) { 5 9 }
triangle, then f (ct). £ (B). f(y) equals © BB =16 12 (D) None of these
(A1, B)-1,
©0 (D) None of these *C, *Cy, Xy
Yo, Yc, Yoy .
122 Q.6 , ! , 2 , 3 is equal to -
_ C C C
Q2 Ifk 2 ! is an orthogonal matrix then k = ! 2 }
2 2 -1
Xyz
W13 ®1 W76 -2 -%) (B) o x-Y)y-2)z-)
©)1/4 (D)1/16 Xyz
(2 -1 (4 1) © 1 x-y)y—2)(z—x) (D) None of these
Q3 IfA= L_7 4J and B = L7 5 J then which statement
r—1 n 6
is true ? 5 2 n
(A)AAT =T (B)BBT=1 Q7 1A= |7 AT A2y find YA,
(C)AB=BA (D) (AB)T=1 (r-1° 3n% 3n%-3n =
1 2 2 (A)0 B)3
©1 D)4
Q4 IfA= 21 20 hen A2 4a=
221 Pk 4 32434k
2 2 42
(A)3I B4l s 1|t TR T IR g thenk =
©)s1 (D) None of these 24k 62 52+5+k
b2 34 . . (A)2 B)3
Q5 IfA= L 0} ;B= L 6} then which of the following ©1 (D)4

v
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. . (4)2 (B)4
S5+sin“x  cos“x 4sin 2x ©6 D) 8
Q9 f(x)= sin®x  S+cos’x  4sin2x then — ab b2
.9 5 . Q.17 If A= and A" = O, minimum value of n is
sin” x cos”x  5+4sin2x —a? —ab
(A) domain of function f (x) € (0, ) (A)2 ®)3
(B) domain of function £ (x) & (—o0, 0) ©)4 D)5
(C) Range of function f (x) is [50, 100] i 0
(D) Period of function f (x) is 7t Q18 If A= { . } i= J-1 ), then Al=
Q.10 If o, B &y arereal numbers, then 0 i/2
i 0 -i 0
1 cos(B—a) cos(y—a
(Pma) costy=o) (A) {0 i/ 2} ® { 0 —21}
D= [cos(a—f) 1 cos(y—-P)| =
cos(a—vy) cos(B—v) 1 Po 0 i
©1lo 2 D12 o
(A) -1 (B) cos o cos P cosy
(C) cosa+cosPB+cosy (D) zero 1 2 3
Q.11 Find the number of real roots of the equation Q19 If A=|1 4 9 |,thenthe value of|adjA]is
-12 -18 -5 18 27
10 x*+2 1[=0 (A)36 B)72
-2 2 x° (©)144 (D) None of these
A)2 3 (a b)
EC))I EBD)) 4 Q.20 IfA= LC dJ satisfies the equation x2 — (a+d)x + k=0,
cos® sin6 1 . then
Q12 IfA=|_. g cogp| then lim ;A“ is — (A)k=bc (B)k=ad
, P : (O)k=a?+b2+c?+d>  (D)k=ad-bc
(A) anull matrix (B) an identity matrix
0 1 {1 3} {1 0}
21 Given A= ;1= A AT ingul
© {_1 o} (D) None of these Q iven BRI 0 1 is a singular
matrix then
1 tan x » Ared (B)A2—31—4=0
QI3 IfA=|_ | | thenthevalucof [A’ A7 (C) A2 +30+4=0 (D))2—31-6=0
(A)2 ®B)1 1 sin0 1
©4 ©3 _ | —sin® 1 sin®
Q.14 Ifaj.ar, a3, .ccccereennene are positive numbers in G.P. then Q22 LetA= 1 —sing 1 , where 0 <6 <2r, then
loga, loga,,; logay,, (A) Det (A)=0 (B) DetA e (0, o)
the value of | 108%n+1 1088ni2 10gans | 4 (C) Det(A) [2,4] (D) DetA € [2,0)
loga, loga, loga,
= + " 01 2 1/2 -1/2 1/2
A1 (B)4 _
©)3 D)0 Q23 Ifa=|' % 3| a1 * 3 then
3 a 1 5/2 =3/2 1/2
m
2r-1 G 1 N (Aya=1,c=—1 (B)a=2,c=—1/2
Q15 IfA = m*-1 om m+1 | then A = (C)a=—1,c=1 (D)a=1/2,c=1/2
. . . =0
sin”(m®) sin’(m) sin’(m+1| n@n+1) 2n+1 6n(n+1)
(A)O (B)4 Q.24 Iff(r)=| n+l 2n+2 2n(n+1)r
(©)3 D)1 n 2n+1 473
n
y+tz X—-z X-Y find value of X f(r).
Q.16 If|y—z z-x y-—x|=kxyz, then the value ofk is !

Z—-y Z—-X X+Y

(A)2n3 (n+1)2(2n+1)
(©)n3(m+1)>@2n+1)

(B)2n3 (n+1)2 (2n-1)
(D) 2n3 (n—1)2(2n-1)

]
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Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

If a, b, ¢ are real then the value of determinant

a’?+1 ab ac

ab  bZ+1 be | =1 if

ac be  c?+1
(A)at+b+c=0 (B)at+tb+c=1
Catb+c=-1 (D)a=b=c=0
3
. 1 . -1
Leta:leL— ;b:leﬂ-
x—-1 Inx  xInx x>0 4x +x°2

o= Ligg MAEsINX) @ gl o (x+1)°
x>0 X x—>—1 3(sin(x +1) = (x +1))

a b
then the matrix c is

d
(A) Idempotent (B) Involutary
(C) Non singular (D) Nilpotent
a b c
LetAa=|P 9 and suppose that det.(A) = 2 then
X y z
4x 2a -p
the det.(B) equals, where B = 4y 2b —q
4z 2¢ -r
(A)-2 (B) -8
©-16 (D)8

The characteristic equation of a matrix A is
A3 =502 —3)L+2=0then|adj(A)]

(A)4 ®)9
©2s (D)21
x 1 1
IfA=|1 x 1 andB:‘X ,thend—A:
X dx
1 1 x
(A)3B+1 (B)3B
(O)-3B (D)1-3B
I 1 1
a b ¢
If =(a—b)(b—c)(c—a)(a+b+c)thenthe
3 3 3
a> b’ ¢
solution of the equation
1 1 1
(x—a)’ (x-b)* (-0 | _

(x—=b)(x—c) (x—c)(x—a) (x—a)(x—b)

at+b+c
3

(A) B)1

C a+b+c
©—

Suppose a,, a,, .......

(D) {/abe

real numbers, witha # 0.

Ifaj, a5, a5, .o are in A.P. then

(A) A=|a4 a5 ag
a5 3a¢ ay

is singular

(B) The system of equations a;x +a,y +a;z = 0,. '
ayx +agy +a,z=0, a;x + agy + agz = 0 has infinite

number of solutions

a; ia

(D) All of these

2. . .
a } is non singular ; where i = /—1
1

If a determinant of order 3 x 3 is formed by using the
numbers of 1 or — 1 then minimum value of determinant is

(A)-2 B)-4
©o (D)-8
If A is a square matrix of order 3 such that | A| = 2 then
| (adj A=)~ [is -
(A)1 B)2
©3 D)4
6 8 5
IfA=|4 2 3| isthesum ofasymmetric matrix B and
9 7 1
skew symmetric matrix C, then B is —
6 6 7 [0 2 2
6 2 5 -2 5 2
(A) ®)
7 5 1 12 2 0
6 6 7 [0 6 -2
-6 2 -5 0 -2
© D)
-7 1 |2 2 0
2 3
1+x) (1+x)° (A+x)
4 5 6
1+ 1+ 1+
If (+x)" +x7 d+x) :a0+alx+azx2+ .......
a+x)" a+x)® (1+x)’
then a, is equal to —
(A)1 (B)2
©3 D)0
01 -1
itA=|2 1 3| then (AGadj A)A A=
3 2 1
30 0 -6 0 O
A)2/0 3 0 ®| 0 6 0
00 3 0 0 -6
0 1/6 -1/6
2/6 176 376 (D) None of these

3/6 2/6 1/6

B
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Q.37

Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

1 1+ac 1+bc
The valueof A=|1 1+ad 1+bd| is—
1 1+ae 1+be
A1 B)0
©3 (D)a+b+c
2
X“+X x+1 x-2
2x?+3x-1  3x  3x-3
If = Ax — 12, then the

x2+2x+3 2x-1 2x-1

value of A is —

(A)12 (B)24
©)-12 (D)-24
1 -1 1
_ diB
1ta=|0 2 3| &B=(adjA)and C=5Athen ol
2 1 0 €l
(A)5 B)25
©-1 D)1
For a fixed positive integer n, if
n! (m+1)! (n+2)!
D= (n+1])! (n+2)! (n+3)!
m+2)! (n+3)! (n+4)!
(D 4\
then L (n!)g J is divisible by —
(A) n? (B)n
(©)n’ (D)3n
al b
IfA=| ; ;landif|a|<1,|b|[<]1then
b a

z det (A;) is equal to —
i=1

a2 b2 a2 b2
A - B)————
( )(1—a2) (1-b%) ( )(l—az)(l—bz)
a? N b2 a b
© Wz a-vh O T

IfA, B are symmetric matrices of the same order then

(AB-BA)is—
(A) symmetric matrix (B) skew-symmetric matrix
(C) Diagonal matrix (D) Unit matrix
(i 0 —i) (- i)
pr—to - ‘J andQ-{o OJ then PQ =
-1 1 0 i -

(2 -2) (2 -2)
1 -1 -1 1
(A)t J (B)[ J
1 - -1 1
. \ (2 =2 0)
2 =2
0 10
© (D)L J
) 0 0 1
Q.44 The value of determinant
sin2 13° sin2 77° tanl135°
sin>77° tan135° sin?13° | is —
tan135° sin®13° sin? 77°
(A)-1 B)0
O1 (D)2

Directions : Assertion-Reason type questions.

(A) Statement- 1 is True, Statement-2 is true, statement-2
is a 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.

Statement 1 : For a singular square matrix A, if

AB=AC=B=C.

Statement 2: If|A|=0then A~! does not exist.

Statement 1 : If f;(x), 5(X) ...covevvene , f (x) are polynomials

whose degree > 1, where f} (o) = f,(a)) ......... =15 (a)=0

fix) fH(x) f3(x)
fa(0) 50 fo(x) |, 4 A (x)
f;(x) fg(x) fo(x) Xx—-a

amatrix of 3 x 3 whose entries are also polynomials.
Statement 2 : x— o is a factor of polynomial f(x) if f{at)=0.
Let x, y, z are three integers lying between 1 and 9 such
thatx 51,y 41, z31 are three digit numbers.

Statement 1 : The value of determinant

Q.45

Q.46

and A (x) = is also

Q.47

5 4 3
x51 y4l =z31|.
is zero.
X y z

Statement 2 : The value of determinant is zero. If the
entries any two rows (or columns) of the determinants
are correspondingly proportional.

—cosa, 1
sina. 0
0 1

Statement—1: A~! =adj (A)
Statement-2 : |A|=1

sin o

Q48 LetA= [Coga

4
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Passage (Q.49-Q.51) :
a a2 aj
A=|b;, by, by
d dy dj

Consider the determinant

M;; =Minor of the element if ith row and j column
C;; = Cofactor of the element if i row and jh column

Q.49 Value of b;.C5; +b,.C5, +b3.Cs5is
A0 (B)A
(©)2A (D) A2
Q.50 Ifall the elements of the determinants are multiplied by 2,
then the value of new determinant is —
A0 (B)8A
(©)2A (D)2°.A
Q.51 a;M,; — b3.My; + d;M55 is equal to —
(A)O (B)4A
©)2A (D)A

Passage (Q.52-Q.53) :
Let A and B are two matrices of same order 3 x 3 where

1 =2 2 2 31
A=|5 k 6 |andB=|4 4 2
31 =2 3 52

Q.52 Ifmatrix (A+ 2B) is singular, then the value of K is —

7 22 35 =35
By B3 O O3
Q.53 IfC=A-BandTr(C)=2,thenK is equal to —
A)11 B)9
©10 D)5

NOTE : The answer to each question isa NUMERICAL VALUE.

Q.54 Ifthe system of the equations : x +y+2z=6
x+3y+3z=10 ... (2) x+2y+Az=p
has infinite number of solutions, then find the value of
4(A+p).

Q.55 Ifa,P,yare different from 1 and are the roots of
ax> +bx2+cx+d=0and (B —y) (y—a) (a—P) =25/2 then
2(a+b+c+d)A
— = , where
d
ST N
-a 1-B 1-v
A=| «a p Y
o2 B2
1 2 2
o121 2 ..
Q.56 Let the matrix A = be a zero divisor of the
2 21

polynomial f (x) = x2 — 4x — 5. Find the sum of all the
elements in the matrix A3,

Q.57 Ais an involutary matrix given by

0o 1 -1
. A )
A=|4 -3 4| thenthe inverse of — is xA. Find the
2
3 3 4
value of x.
Q.58 If a2+b2+c2=-2and
1+a’x (1+b2)x (1+02)x
f(x)= (1+a2)x 1+b%x (1+cz)x
(+a®)x (1+b%)x 1+c’x

then f (x) is a polynomial of degree

Q.59 Foranon -zero, reala,bandc,
a? +b?
C
C
2,2
a b7 +e = o abc,
a
2.2
c”+a
b b
b

then the values of a. is

Q.60 The number of positive integral solutions of the equation
X+l x? y x’z
Xy2 y3+1 yzz =11is
xz? yz2 2 +1

Q.61

21 3 4
Let three matrices A= 4 ;B= and

2 3
3 4
C= 2 3 then

( Y[ )
tr(A)+tr(A];Cj +trLA(]zC)2J +trLA(]ZC)3J 4ot =

Q.62 A isa?2 x 2 matrix such that

[ el

The sum of the elements of A, is

A matrix has 12 elements. Find the possible number of
orders it can have.

If matrices A and B satisfy AB=A, BA=B, A2= kA,
B2=/B and (A + B)3 =m (A + B), then find the value of
k+/+m.

Q.63

Q.64

e
|93




SOAL

ODM ADVANCED LEARNING

QUESTION BANK

STUDY MATERIAL : MATHEMATICS

2n . . 2m
Q.65 Let @ be the complex number COSTHSIHT' Then

the number of distinct complex numbers z satisfying

z+1 ® o?
© z+0’ 1 |[=0 isequalto
o’ 1 Z+®

Q.66 Letk be a positive real number and let

k-1 2vk 2Jk 0 2k-1 +Jk
U I TS N B S -
2Jk 2k -1 Jk 2Jk o0

If det (adj A) + det (adj B) = 109, then [k] is equal to
[Note : adj M denotes the adjoint of a square matrix M
and [k] denotes the largest integer less than or equal to
k].

Q.67 LetMbe a3 x 3 matrix satisfying
0 -1 1 1 1 0
M|l|=|2 [ M|-1|=|1 |and M|1|=| 0
0 2 0 -1 1 12

Then the sum of the diagonal entries of M is

Q.68

Q.69

Q.70

Q.71

Q.72

The total number of distinct x € R for which

x  x? 1+x°
2x 4x? 148 =10 is—
3x 9x? 1+27%°
1 00
LetP= 146 i (1) and I be the identity matrix of order

3.IfQ = g5 ] is a matrix such that P50 — Q = I, then

-t

of linear equations, has infinitely many solutions, then
1+a+a?=

How many 3%3 matrices M with entries from {0, 1,2} are
there, for which the sum of the diagonal entries of MTM
857

If a, b, c are in A.P., then the determinants

d31 t 432

equals:
qd21 q

1 a
1

N < x

For a real number a, if the system
o o

X+2 Xx+3 x+2a
X+3 x+4 x+2b|is—
x+4 x+5 x+2¢
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EXERCISE -3 [PREVIOUS YEARS JEE MAIN QUESTIONS]

Q.1

Q.2

Q3

Q4

Q5

Q.6

Q.7

i 0 0 -1 0 i
IfA= 0 —i ,B= 1 0 andC= i 0 , then

A2=BZ=CZ= [AIEEE 2002]
(A 12 B)1
(©)-1 (D)21
1 2 3 -5 7 1
A= 1 2| B=|1 7 7 |thenaB=
2 31 7 1 =5
(A1, (B)21,  [AIEEE2002]
Q)41 (D) 181,
If pth, qth, rth term of a GP are ¢, m, n then the value of
log? p 1
logm g 1} ;0o oual to- [AIEEE 2002]
logn r 1
(A)0 B)1
(CO)f+m+n (D) None of these

If 1, , »? are the cube roots of unity, then

1 o m2n
A=| 0" o™
isequal to—  [AIEEE 2003]
Co211 1 mn
(A) o? ®)0
O1 Do
a a’ l+a’
b b> 1+b’ 5 5
If =0 and vectors (1, a,a%), (1,b,b") &
c ¢ l+c

(1,c, ¢2) are non-coplanar, then the product abc equals-
(A)O B)2 [AIEEE 2003]
©)-1 D)1

a b oa B
IfA= |y 4 and A2 = B o ,then [AIEEE 2003]

(A) o.=2ab, p =a2+b?
(B)a=a%+b2, B=ab
(C) a=a%+b2, B=2ab
(D) a=a2+b2 B =a’—b?

(0 0 -1
10 -1 0
LetA= . The only correct statement about
-1 0 0
the matrix A is- [AIEEE 2004]

Q8

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

(A) Ais azero matrix
(B)A=(-1)I, where I is a unit matrix
(C) A1 does not exist

(D)A2=1
(1 -1 1) (4 2 2)
LetA= Lz ! ‘3J and (10)B = {‘5 0 “J 1IfBis
1 1 1 1 -2 3
the inverse of matrix A, then o, is- [AIEEE 2004]
(A)-2 B)-1
©2 D)5
Ifa, a,, as,......, a,..... are in GP., then the value of the
loga, loga,,; loga,,,
determinant log an43 log Anig log an4s ,is-
loga,,s loga,,; loga,,g
(A0 B)1 [ATEEE 2005]
©2 (D)-2

The system equations ax +y+z=o0—1,
x+ay+z =o-1,x+y+az=a—1hasno solution, if o

is - [AIEEE 2005]
(A)—=2 (B) either—2 or 1
(C)not—2 D)1
Ifa?+b2+c¢2=-2and
l+a’x  (1+bH)x (1+c?)x

(1+ad)x  1+b%x  (1+c)x
f(x)=

(+a®)x (1+b%)x  1+c%x
then f(x) is a polynomial of degree - [AIEEE 2005]
(A)1 ®)0
©3 D)2
IfA%2— A+1=0, then the inverse of A is -[ATEEE-2005]
(A)A+1 (B)A
(C)A-1 (D)I-A

10 1 0
IfA= 11 and I = 0 1 , then which one of the

following holds for all n > 1, by the principle of
mathematical induction - [AIEEE-2005]
(A)A"=nA-(n-1)1 (B)A"=2"1A_(n—-1)I
(C)A"=nA+(n-D)1 (D)A" =22 1A+ (- 1)1
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)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

v
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Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

(1 2) (a 0)
LetA:k3 4J andB:LO bJ,a,beN.Thenf

[AIEEE 2006]
(A) there exist more than one but finite number of B's
such that AB = BA
(B) there exist exactly one B such that AB = BA
(C) there exist infinitely many B's such that AB = BA
(D) there cannot exist any B such that AB = BA

5 50 a
LetA= 0 o Sof e |A2| =25, then | a | equals-
0

(A) 52 (B)1 [AIEEE 2007]
©)1/5 (D)5

1 1 1
IfD=|! "X 1| forx=0,y=0thenDis

1 1 14y

(A) divisible by neither x nor y [AIEEE 2007]

(B) divisible by both x and y

(C) divisible by x but not 'y

(D) divisible by y but not x

Let Abe a square matrix all of whose entries are integers.

Then which one of the following is true ? [AIEEE 2008]

(A) If det A = + 1, then A~! exists and all its entries are
non-integers.

(B) If det A=+ 1, then A~! exists and all its entries are
integers.

(C) If det A==+ 1, then A~! need not exist.

(D) Ifdet A==+ 1, then A~! exists but all its entries are not
necessarily integers.

LetAbea 2 x 2 matrix with real entries. Let I be the 2 x 2

identity matrix. Denote by tr (A), the sum of diagonal

entries of A, Assume that AZ = 1. [AIEEE 2008]

Statement- 1: [fA=Iand A= -1, thendetA=-1

Statement -2 : [fA=Tand A= —I, thentr (A) #0

(A) Statement-1 is true, Statement -2 is true; Statement-2
is a 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, b, ¢ be any real numbers. Suppose that there are

real numbers X, y, z not all zero such that x=cy +bz,y=

az+cx, and z=bx +ay. Then a2 + b2 + ¢ + 2abc is equal

to [AIEEE 2008]
(A)-1 B)0
O1 D)2

Let Abea?2 x 2 matrix

Statement- 1: adj (adj A)=A

Statement -2 :|adjA|=]|A|

(A) Statement-1 is true, Statement -2 is true; Statement-2
is not a correct explanation for Statement-1.

(B) Statement-1 is true, Statement -2 is false.

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

[ATEEE 2009]

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

(D) Statement-1 is true, Statement-2 is true
Statement-2 is a correct explanation for Statement-1.
Let a, b, ¢ be such that b(a+c) # 0. If

a a+l a-1 a+l b+1 c—1
b b+l b-1} a-1 b-1 c+l | _
C C_l c+1 (_1)n+2a (_1)]'1+1b (_1)nc
0, then the value of n is : [AIEEE 2009]
(A) any even integer (B) any odd integer

(C) any integer (D) zero

The number of 3 x 3 non-singular matrices, with four

entries as 1 and all other entries as 0, is —[AIEEE 2010]

(A)5 B)6

(C) atleast 7 (D) less than 4

Let Abe a 2 x 2 matrix with non-zero entries and let

A2 =1, where I is 2 x 2 identity matrix. Define Tr(A) = sum

of diagonal elements of A and | A | = determinant of matrix

A. [AIEEE 2010]

Statement-1: Tr (A)=0

Statement-2: |A|=1

(A) Statement-1 is true, Statement-2 is true; Statement-2
is not the correct explanation for Statement-1.

(B) Statement-1 is true, Statement-2 is false

(C) Statement-1 is false, Statement-2 is true

(D) Statement-1 is true, Statement-2 is true; Statement-2
is the correct explanation for Statement-1.

Consider the system of linear equations:

Xy F2Xy +X3 = 352X +3%, X373 ;3% 5%, +2x3 =1

The system has [AIEEE 2010]

(A) exactly 3 solutions

(B) a unique solution

(C) no solution

(D) infinite number of solutions

Let A and B be two symmetric matrices of order 3.

[AIEEE 2011]

Statement-1 : A(BA) and (AB) A are symmetric matrices.

Statement-2 : AB is symmetric matrix if matrix multiplica-

tion of A with B is commutative.

(A) Statement-1 is true, Statement-2 is true; Statement-2
is a correct explanation for Statement-1.

(B) Statement-1 is true, Statement-2 is true; Statement-2
is true; Statement-2 is not a correct explanation for
S-1.

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

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

The number of values of k for which the linear equations

4x+ky+2z=0;kx+4y+z=0;2x+2y+z=0

posses a non-zero solution is : [AIEEE 2011]
(A)3 (B)2
©O1 (D) zero

T
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Q.35 The set of all values of A for which the system of linear
(1.0 0) equations 2x; — 2%, + X3 = AXy ; 2X; — 3%y +2X3 = AX, ;
Q.28 LetA= 210 . If u; and u, are column matrices —X; 2%, = Ax; has a non-trivial solution
3 2 1 (A) Is a singleton [JEE MAIN 2015]
(B) Contains two elements
M (0) (C) Contains more than two elements
0 (D) Is an empty set
such that Au; = L J and Au, = L IJ , then u; +u, is Q.36 The system of linear equations,
0 0 x+Ay-z=0; Ax—y-z=0; x+y—-Az=0
7 has a non-trivial solution for : [JEE MAIN 2016]
equal to [AIEEE 2012] (A) exactly one value of A
(-1 (-1 (-1 (1) (B) exactly two values of A
1 1 -1 -1 (C) exactly three values of A
(A) (B) ©) D) (D) infinitely many values of A
0 -1 0 -1
Sa -
Q.29 LetPand Qbe 3 x 3 matrices P = Q. If P3 = Q3 and Q.37 IfA= { 3 o } and Aadj A=AAT then5a+b=
P2Q = Q?P, then determinant of (P2 + Q2) is equal to :
[AIEEE 2012] (A)S5 (B)4  [JEEMAIN2016]
(A)-2 B)1 © 13 D)-1
©0 (D)-1 Q.38 If S is the set of distinct values of 'b' for which the
Q.30 The number of values of k, for which the system of following system of linear equations
equations : (k+ 1) x + 8y =4k ; kx + (k +3) y=3k - 1 xtytz=1;x+ay+tz=1;ax+by+z=0
has no solution, is — [JEE MAIN 2013] has no solution, then S is : [JEE MAIN 2017]
(A) infinite B)1 (A) a finite set containing two or more elements
©)2 D)3 (B) a singleton
(C) an empty set
I a 3 (D) an infinite set
Q31 1tP=| ! 3 3| istheadjoint ofa3 x 3 matrix A and 2 - , .
2 4 4 Q39 IfA= 41 , then adj (3A2 +12A) is equal to —
| A|=4, then o is equal to — [JEE MAIN 2013] [JEE MAIN 2017]
(A) 4 03) 1 51 84 72 84 51 63
©3 )0 @5 melh ol ok )
Q.32 If Aisan 3 x 3 non-singular matrix such that AA' = A'A . .
and B=A"1A', then BB'equals —  [JEEMAIN2014] Q.40 If the system of linear equations
(A)I+B (B)I x+ky+3z=0;3x+ky—2z=0;2x+4y—-3z=0
(©)B! DB xz
Q.33 Ifo, P #0,and f(n)=o"+p"and has a non-zero solution (X, y, z) , then ? is equal to:
3 I+£(1) 1+£(2) (A)-30 (B)30 [JEE MAIN 2018]
I+f (1) 1+f(Q2) 1+f(3) (©)-10 (D) 10
1+f(2) 1+f3) 1+f(4) x-4 2x  2x
=K (1-)?(1-B)2 (e~ P)2 then K is equal to - Qa1 If| 2 X4 =(A+Bx) (x-A)’, thenthe ordered
[JEE MAIN 2014] xooex o xm
(A)ap B)1/ap pair (A, B) is equal to: [JEE MAIN 2018]
©1 (D)-1 (A)(-4,5) B)(4,5)
L ©)(4-5) (D43
34 fA=2 1 —2|; . fvine th . Q.142 The system of linear equations: [JEE MAIN 2019 (Jan)]
Q. = —2| 18 a matrix satistying the equation X+y+z=2;2x+3y+2z=5
a 2.b 2x+3y+(a2-1)z=a+1
AAT =91, where I is 3 x 3 identity matrix, then the ordered (A) has infinitely many solutions for a = 4.
l(f’zi)r((?; bl))is equal to B0 1)[‘]EE MAIN2015] (B) is inconsistent when |a | = /3 .
(©)(2.-1) (D) (2.1 (C) is inconsistent when a = 4.

(D) has a unique solution for |a|= /3 .

e
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Q.44

ODM ADVANCED LEARNING QUESTION BANK
cos® —sin6 Q.49
IfA= sin®  coso , then the matrix A% when
0=m/12,isequal to: [JEE MAIN 2019 (Jan)]
Bi2o12 172 372
O IRYPRN 9P (B) 32 172
Q.50
172 =372 2 -1/2
© 32 172 1/2 372
N
sino.  cosa

Q.45

Q.46

Q.47

Q.48

Q.51
(0

_ﬂ
A¥ =l; ¢/ Thena value of ot is

[JEE MAIN 2019 (April)] Q.52

(A) /16 B)0
(©C)yw/32 (D) /64
Let the number 2, b, ¢ be in an A.P. and

1 1 1 Q.53
A=12 b ¢ . Ifdet (A) € [2, 16], then c lies in the

4 b ¢?
interval : [JEE MAIN 2019 (April)]
A)[2,3) (B) (2+2%4,4)
(©)[3,2+234] (D) [4.6] Q.54

Let a and 3 be the roots of the equation
x2+x+1=0.Thenfory=0inR,

v+l B

o y+p 1 |=  WEEMAIN2019(ApriD]

B 1 y+o
Ay’ (B)y*- 1 Q.35
©y@>-1) D)y (y*-3)

11001 2171 3] [1 n=1] [o 78
o 1llo 1llo 110 1 [Tlo 1]
1 n Q.56

then the inverse of {O 1 } is [JEE MAIN 2019 (April)]

1 -13 10
Mo 1 (B)Lz 1}

1 12 1o
©lo 1 (D)Ls 1}

If o is a roots of equation x2 +x + 1 = 0 and

111 Q.57
A= |1 @ o2 |thenA3!=[JEE MAIN 2020 (Jan)]
\/5 1 o> a
(A)A (B)A2
(C)A3 (D) A*

If system of equations : 2x +2ay +az=0

2x + 3by + bz = 0 ; 2x + 4cy + cz = 0 have non-trivial
solution then [JEE MAIN 2020 (Jan)]
(A)a+b+c=0 (B)a,b,careinA.P.

© i,%,% are inA.P. (D)a,b,cin GP.

Let A= [aij], B:[bij] are two 3 x 3 matrices such that

by =414, and | B|=81.Find |A|if 2=3.

[JEE MAIN 2020 (Jan)]
(A)1/9 (B)3
(€) 1/81 (D) 1727

The number of all 3 x 3 matrices A, with enteries from the
set {—1,0,1} such that the sum of the diagonal elements
of AAT is 3, is [JEE MAIN 2020 (JAN)]
Let ABCis a triangle whose vertices are A(1,—1), B (0, 2),
C(x',y")and area of A ABCis 5 and C (x', y') lie on

3x+y— 4L =0, then [JEE MAIN 2020 (JAN)]
(A)L=3 (B)rL=-3
(C) =4 (D)A=2

The system of equation 3x +4y +5z=p ; x+2y+3z=1;
4x + 4y +4z =0 is inconsistent, then (J, ) can be

[JEE MAIN 2020 (JAN)]

(A)(4,06) B (3.4
©“.3) D)(1,0)

11

. _|1 3 4 o

If the matrices A= ,B=adjAand

1 -1 3

|adj B| .

C=3A,then W isequal to :[JEE MAIN 2020 (JAN)]
(A)72 (B)2
©)8 D) 16

If for some a and b in R, the intersection of the following
three places x +4y—2z=1; x+7y-5z=f;
X+ 5y+az=5isalinein R3, then o+ P is equal to :

[JEE MAIN 2020 (JAN)]
(A)10 (B)-10
©2 D)o
The following system of linear equations
Tx+6y—2z=0
3x+4y+2z=0
x—2y—6z=0, has [JEE MAIN 2020 (JAN)]

(A) infinitely many solutions, (x, y, z) satisfying x =2z
(B) no solution

(C) only the trivial solution

(D) infinitely many solutions, (X, y, z) satisfying y =2z

Xx+a x+2 x+1

Xx+b x+3 x+2

Leta—2b+c=1.1If f(x)= , then

X+c x+4 x+3

[JEE MAIN 2020 (JAN)]
(B)f(~50)=—1
(D) f(50)=—501

(A) £(-50)=501
(©)f(50)=1

e
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ANSWERKEY
EXERCISE - 1
Q(1(2|3|4]|5|6(7|8(9]10(11(12|13(14|15(16|17|18(19]|20(21|22|23(24|25
A|C|A|B|D|(A|B|A|D|A|A|B|D|A|C|B|D|(D|D|A|C|D|(B|D|C|D
Q|26]|27|28]29]|30]|31]|32|33|34|35|36|37|38]39(40|41|42(43|44(45(46|47(48(49(50
A|D|A|D|B|A|J]A|C|D|B|fC|D|B|A|D|(C|B|(D|B|B|A|B[B|]A|JA]|C
Q|51(52|53|54]|55|56(57|58(59|60|61|62)|63(64|65| 66| 67
A|C|B|A|C|(C|B|A|D|C|C|D|[C|C|A|[D|D|A
EXERCISE - 2
Q1|2 (3|4]|5]|6 8(9]10(11)12(13|14( 15 [16| 17 |18]|19|20|21| 22| 23(24| 25 (26| 27
A|B]J]A|D|C|C|C C|ID|ID(A(A[{B|D|A|D|A|B|IC|{D|B|C|A|A|D|D|C
Q[28|29(30(31|32(33|34|35(36|37(38|39|40(41| 42 |43| 44 |45|46(47)|48(49|50|51(52|53| 54
A|lA|B|A|D|B|D D|IA|B|B|D|B|B[B|B|B|D|A|D|(A[A[C|D|C|A|42
Q| 55|56 (57(58|59|60/61|62|63|(64(65(66|67|68| 69 |70 71 (72
A|25|3751 22|43 516615 9]2]103] 1198 0
EXERCISE - 3
Q(1]2)3|4|(5(6|7|8|9|10(11[12|13|14|15(16(17|18]|19|20|21|22(23|24]|25
A|C|D|A(BfC|C|D|D|A|A|D|D|JA|JA|JC|C|B|B|JC|C|A|[B|C|B]|C
Q|26(27]|28|29|30|31|32|33|34|35|36|37|38|39|40|41|42|43|44(45(46(47(48(49(50
A|B|B|D|fC|(B|B|B|C|C|{B|C|A|B|D(D|A|B|A|D|[D[A]JA|JC]|C|A
Q|51]|52)|53|54(55| 56|57
Al672l A|C|I[C|[A|A]|C
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HAPTER-3: MATRICE D
DETERMINANTS
SOLUTIONSTOTRYITYOURSELF

TRYITYOURSELF-1
1) A3 =A.A2=A(4A+50)=4A2+5A

=4(4A+5D)+5A=21A+20I =|42 21 21

42 42 21

21 42 42]

Trace A3 =123
?2) (A). A and B are symmetric matrices of same order
S A'=AandB'=B
Now, (AB-BA)' =(AB)'-(BA)' [~ (A-B)'=A'-B']
=B'A'-AB' [ (AB)'=B'A"]
=BA-AB [*- A'=Aand B'=B]
=—(AB-BA)
This shows that AB — BA is skew symmetric matrix.

1
3) N P LR N VY

n(n+1) F 378} ()

>
Il
Q‘ |
W] —
[V
N o
>
Il
Q‘ |
W] —
[V
= e
Il
W
W

(C) ®

S
w
|
—_
)
o8}
|
—_
(@)}
(@)}
|
—_

G [

N[ = | —

0
Let A=
-1

Here, AB=BA=1 .. ASBIOAS=]

1 0] x%-5x+20
1 25 =[40
[ ]{0 1“: X+2 } [40]

2
= [1 25]{){ —5x+20}:[4o] M
X+2

[0}
x2—5x+20+25x +50=40 = x2 +20x +30=0 <B

(1-0)(1-B)=1—(au+P)+ap=1-(-20)+30=51

)

6 A=

1 b/a

i 1/a 0 A
- =
¢ [ij 0 1

a

R
(ko
a

1 b/a__ 1/a 0 A
or 10 l/a__ —c/a 1 [RZ_)R27CR1]
(1 b/al [1/a 0 A R, - aR)]
or = a
K I —-c a 2 2
- 4 [1+bc
1 0 -b b
or = a A [RI —>R ——Rz)
0 1 a
- 4 -c a
1
B +bc b
= A =| a
| —c a

|AlladjAl=|Aadj A[=[[A[T]

Al 0 0
0 [A] O —|AP=(@33 =2’
0 0 |A]

AB=B 1= AB2=1

Now, KA-2B1+I=0= KAB-2B'B+IB=0
= KAB-2I+B=0

= KAB?-2B+B?=0=KI-2B+B2=0

=l 23 S o) o o
o s e P R

K-2 0 ][00
= | 0o k-2 |o o|™Kk=2

TRYITYOURSELF-2

a-b-c 2a 2a
LHS. = 2b b-c—-a 2b
2¢c 2¢c c—a-b

[R; >R +R, +R,]
1 1 1
=(a+b+c)|2b b-c—a 2b

2c 2c c—a-b

1 0 0

=(a+b+c)|2b —-b-c-a 0
2¢ 0 —-c—a-b

C2 _)CZ_CI
C3 —)C3—C1
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-b-c—a 0
—-c—a->b

[Expandin% along C, ]
=(a+b+c)(atb+c)’=(a+b+c)’=R.H.S.

X+2 X+3 x+2a

=(a+b+c¢)

©)

@) (A). Let A= x+3 x+4 x+2b

x+4 x+5 x+2c|

Operating R, — 2R, —R| R,

x+2 x+3
0 0

x+4 x+5

Buta,b,careinA.P,, ©)

X +2a
2b—a-c

X+2¢

L
2

. Xx+2 x+3 x+2a
2b:a+c:E 0 0 0 =0
x+4 x+5 x+2¢
a+P+y By
Y a
a B
[C;—>C,+C,+C5]
=0 [ a+B+y=0fromthe equation x> —3x +2=0]

a B v

3) D). Wehave, |P 7V |=|atB+y
y Bl |a+B+y

X2+X

2x%+3x-1  3x

x2+2x+3 2x-1

x—2
3x-3
2x—1

x+1

@) LHS.=

[R; >R +R;-R,]
Cl —)CI—C3
C2 _>C2_C3

2

4 0 0
=[2x*+2 3 3x+3
x2+4 0 2x-1

4 0 0
=12 3 3x-3
4 0 2x-1

2
R3—>R3—%FR1

=xA+B=R.H.S.

Il

>
N NS
S W O
N W O

+

o8}

|

o8}

1 cos (a—f) cosa
(B). We have, | cos (a.—f3) 1 cosf
cosa cosf 1
[expanding along R ]

= (1 —cos?p) + cos (o.— B) [cos o cos B — cos (o.— B)]

+ cos o [cos (o — ) cos B — cos a]
= sin?B + cos (a.— B) [2 cos a cos B —cos (o — B)]
=sin?B + cos (a.— B) cos (o + B) — cosZa.
= sin?B + (cos2a — sin?B) — cosZo = 0
Here the equations are linear. We have 3 equations in 2
unknowns.

2 3 -8
They are consistentif |7 -5 3 |=0
4 -6 A

or 2(-5A+18)-3(7A—12)—-8(—42+20)=0
or —10A+36-21A+36+176=0
or —31A+248=0 SoA=8
for A = 8 the system has a solution which can be
obtained by solving any two of the three equations.
Solving, 2x+3y—-8=0
7x—5y+3=0By Cramer’s rule,

X oy 1
3 -8 |2 =8| [2 3
-5 3 7 3 7 =5
X -y 1 X -y
or = = T =——=—

9-40 6+56 —10-21 "7 31 62 -31
x=1,y=2

1 1 1

(A). We have, f(x)=x (x+ 1) (x—1) 2x x-1 x o

X X—-2 X

[C;—>C,-Csand C, - C, - C5]
Hence, £(100)=0

B
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CHAPTER-3: fa 0) (0 b) (a b)
MATRICES AND DETERMINANT (11) (B).Hereal +bA= LO aJ LO OJ LO aJ
EXERCISE-1
(1)  (C).Itis based on fundamental concept. (2240 ab+ba) (a2 2ab)
@ (A (M'AM)' = M'A’M = M'AM sabar= oo o )7 )

{A is symmetric. Hence M'AM is a symmetric matrix).
3 (B). A+ AT is a square matrix.

A+ AT 2 AT L ATYT 2 AT 4 A a B aBaBZIO
UCAUR a ‘D"[v _J—JI_;L —oﬂv [0 1

Hence A is a symmetric matrix.

=221 +2abA

1 =a2+py=1
2 —0- N
@ (0).A2-4A-S1=0;A(A-4D=S1;A" = = (A-4D 2 22 2 [#m ] oo
13)  (A). _L b}[a b}_ 2a+ab 2a+b’| {0 0}
(1 a) (1 a) (1 2a)
) A.WehaveA?=| (] 1o )=y 1) = 4+2a=0,4+2b=0, 2a+2b=0
2a + b2 = 0 must be consistent.
N (1 2a)(1 a) (1 3a) =a=-2,b=-2
A=AA=1o 1) lo 1)l 1) (14) (C). A’ =[1 2 3] , therefore
(1 na) 1 123
Ingeneralbyinduction,An:L0 1J,¥neN] AA'=[2[[123]=]2 4 6
6) (B).A2+B2=A.A+B.B=A(BA)+B(AB) 3 369
= (AB) A+(BA)B=BA+AB=A+B (15) (B). Since A and B are square matrix
0) (1/d; 0 ) - |AB|=|A[|B] ; |A|=-10;| B]=-10
M @A k o) IL : ) AR |-
0 1/d, - |AB|=100.

. -1 .
@) (D). Given, Amultiplicative group of2 x 2 matrices of the (16) (D[:'As_l}lcjl‘ i‘xt_ 10 Atherefore A exist such that

(a a)

2 1 11
form . Let A= since |A| =0, therefore  (17) (D).|(2A)!|= - =
. o) 12 | - |2A| T3 A| 23 24
o of A does not exist. (18) (D). Expanding:x—2—1-2(1-x)—1(1-x2+2x)=0
©) @ X—3-2+2x—1+x2-2x=0
M 2 3 -1 =2 x2+x-6=0. x=2satisfies the above equation
_ -4 -5 -6 (19) (A). AB—BA is skew symmetric
P=|2 3 4 -2 0 2_R2_A2 2
0 0 1 (20) (C).A“-B“=A“-BA+AB-B
3 45 0 -4 23 — -
L 3x3 3x2 = 0=-BA+AB=AB=BA
r 1 1{(2 3) (2 5)
-3 -14 21 -.B=—(A-A")=— -
s | B =
P=| -8 -20
0 0 1 2x3
|-11 =26, , :l[o —):[o —}
282 0 1 0
12 15 4 22) (B
P=|32 40 28 = Py, =40 . ! '
|44 55 404, . (23) (D). Symmetric part of A= E(A+A)
pr—gs  ps+qr 1(1 2 4 (1 6 2)] (1 4 3)
(10) (A)-HereAB=|_ .. _qoipr =3 t6 8 2J+L2 8 2J _L4 8 OJ
2 27 4 2 7 307

p—(s qr+sp
—Sp—qr —qs+pr

(24) (C). WeknowA.AdjA=|A|l
Clearly |A|=10
|AdjA|=|AP~1=|AP=102=100

Also BA= { } Clearly AB=BA

Py
I 102




(MATRICES AND DETERMINANTS )

Q.B.-SOLUTIONS

SOAL

ODM ADVANCED LEARNING

(a 0 0) (1/a 0 0
(25) (D).IfA=L0 b oJ,A‘1= 0 1/b OJ

0 0 ¢ 0 0 1/c
Whena=0,b#0,c#0

4 1

(26) 2 3

(D). A=

‘ —(4x3 - 1%x2)=12-2=10
. (31)
ifAz{a“ alz},then

a1 axp

ar 4

2
A= =(ajjag —apayy)
az1 an

4x  6x+2 8x+1
(A). Determinant = 6x+2 9x+3 12x |
3 4 3

R; < Ry +R, 2R,

@n

12x+1 14x+3 50x+10| C; «C;+C,
_|18x+2 21x+3 75x+9 | C, «C3+C,
0 -1 0 C; «4C;5+3C,

-11
=— —11.Sothatx= —.
97x So that x 97

sin (0+ o)
(D). Given A =|sin (0+p)
sin (O+7y)

cos(@+a) 1
cos (0+B) 1
cos(0+y) 1

2%

Operate R2 4 R2 - RI’R3 4 R3 - Rl
o A={cos(B+y)—cos(0+a)}
{sin(0 + ) —sin(0 +a)} — {cos(0 + )

(32

—cos(B+a)} {sin(0+vy)—sin(0+a)}
= sin(f—7y)—sin(f— o) —sin(o. — )
which is independent of 6.

(B). C; > C;+C5-2C, cosdx gives (33)

29

1+a? —2acosdx a a’

A= 0

0 sin px

cospx cos (p+d)x
sin (p+d)x

=1+ a? —2acos dx)sin dx ,(which is independent of p).

(A). The determinant can be expanded as (34)

30

cosAcosP+sinAsinP  cosAcosQ+sinAsinQ
cosBcosP+sinBsinP  cosBcosQ +sinBsinQ

cosCcosP+sinCsinP  cosCcosQ +sinCsinQ

cosAcosR +sinAsinR
cosBcosR +sinBsinR

cosCcosR +sinCsinR

This determinant can be written as 8 determinants and
the value of each of these 8 determinants is zero;

cosA cosA cosA

€.8., cosPcosQcosR |cosB cosB cosB|=0

cosC cosC cosC

Similarly other determinants can be shown zero.
(A). Given determinant

1 X x+1
f(x)=| 2x x(x=1) (x+Dx

3x(x-1) x(x-D(x-2) x+D)x(x-1)

1 X 1
=x(x+1)| 2x
3x(x-1) x-D)(x-2) x(x-1

x—1 X

1 1 1
=x(x+)(x-1)|2x x-1 x

3x x-2 X

Applying C; —C; and C, - C;4

0 0 1
= x(x+)xx-) x -1 x
2x -2 X

=x(x+D(x-1)[2x+2x]=0
S f(x)=0=1100)=0
(C).Eachtermin A; x A, isthe sum of three terms. So
eacheentry in C; or C, or C; in A x A, is the sum of

three terms. Hence, A; x A, can be written as the sum of
3 x 3 x 3 =27 determinants.

cC1 0
D). A=[1 C 1|=C[C?-1]-1[C-6] "~ C=2cos0
6 1 C

= A =2c0s0(4cos’ 0—1)—(2cosO—6)

= A=8c0s>0—4cos0+6

X b b d
B). Aj=|a x b = x> —3abx jd_xAl =3(X2 —ab)
a a X
25|, L |TX = " (A))=3(x"—ab)=3A,

103
I'_
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(35) (C).Determinant

1 1 1 “1)

b+c
—(a+b+c)

a+b
—(a+b+c)

c+a

—(a+b+c)

Applying [R; — 2R, ], We get 2)
1 1 1

b+c c+a a+b

=—(atb+c) =0
1 1 1

(36) (D). Applying C;—~(C,+C;) we get

6 6 7 “3)

Det_|3 3 15

—0 (..C,=C,)
1111 6 b2

(37) (B). Writing the given determinant as the sum of two

determinants, we have

(44)
1
= (1+xyz)=0
|

= (x=y)(y-2)(z-x)(1 +xyz)=0
= 1+xyz=0 (v x#2y#2z)
=>xyz=-1
a b
-b a

c d
-d ¢

ac+bd -—ad+bc
—-bc+ad bd+ac

38 (A). = 45)

ac+bd —bc+ad
—(bc+ad) bd+ac

..Required elements are -B, A.

A B
“|-B A

3a 3b ¢ 32 x p
x 2y z|_|[3b 2y 5
p 5 5 c z 5

39 (D).

[changing rows into columns] (46)

32 x p 3 1a 5 p

Zu- 1
3b 2y 5 3><5 b 10y 5 — — (125)=25
3¢ 3z IS ¢ 15z 15 3

1
=3

40) (O). ApplyingR, —xR|, R; —xR, then

(47)
a -1 0
0 a+x -1
0 0

f(x)= =a(a+x)?

a—Xx

o f2x)-f(x)=a(a+2x)>—a(a+x)*=ax (2a+3x)
(B). (f()!

+coso.  —sina 40

—(—sina) +cosa —0|=
+0 -0 +1

(D). a3+b3=0 (- a=0)

cosa. sina 0
—-sina cosa O |=f(—a)

0 0 1

b’ b
b3=—ad; _3=_1:>_=(_1)1/3
a a

1 1 i

B). A=(2+D)|1 1+2i 1+i
12 14
0 -2 -1
1420 2i |, Ri2Ri-Ry

o
7(2+1) 1 1— sz _>R2_R3

= (2+1) {~4i% + (=14 2i)} = 2 +1) (4 -1+ 2i)
= 2+i)(3+2i)=4+7i .

-1 2 x+4| o e g,
B).8=-2 3 x+8l.byc Lo
3 4 x+14
-1 -1 X
2 a1 x ’by22_>c2‘cl
I 3 — C3 +4C,

=—(—x-2+x)+1.(2x—-4+3x)+x(2-3)
=2+x—-4-x=-2.
(A). Splitting the determinant into two determinants, we

1 a a’ 1 a a2
get A=[1 b b%|+abc[l b b*|=0
1 ¢ c? 1 ¢ ¢

= (1+abc)[(a—Db)(b—c)(c—a)]=0

Because a, b, ¢ are different, the second factor cannot be
zero. Hence, option (A), 1 +abc =0, is correct.

(B). Since it is an identity in A so satisfied by every value
of L. Now put A = 0 in the given equation, we have

0 -1 3
t={1 2 —4|=-12+30=18
-3 4 0

(B). Put x =1, then we have

2 2 -1 0 2 -1
4 3 0[|=A-12=|1 3 0|=A-12
6 1 1 51 1

£
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{Apply € = C -G, }
= 2+(-)(-14)=A-12=>A=24 .
(48)  (A). Apply R, — R; and note that

(x+y)? —(x—y)* =4xy

T A=4 a b [
@a-1? (b-1)% (c-1?

(52)

(33)

4

2 2 2
=4/a b c| {Applying R3—(R;-2R;)} .
1 1
1 1 1
(49) (A).Wehave 2| a b c

a?—bc b*—ac c*—ab

1 1 1 1 1 1
=2la b c¢|-2la b ¢
a2 b2 2 bc ac ab
1 1 1 a b c
=2la b ¢ —i a? b? 2
abc
a2 b2 2 abc abc abc

Applying C;(a),C,(b),Cs(c)

1 1 1 a b ¢

abc
1 1

2 b2
—a> ab ac —a b ¢
50 (O).| ab —b> bc|=abc|a -b ¢
ac  be —c’ a b —c
-1 1 1
=(abc)(abc)| 1 -1 1|=ab’c?(=1)(-4)
1 1 -1

= 4a2b%c? = Ka2b2c? |, (given) =>K=4.

a 2b 2c a=6 0 0
s1) ©.]3 b c|z0=| 3 b ¢=0
4 a b
4 a b

[R; R, —2R,]

=2la b ¢ —%(abc) a2 b2 ?|=0

(35)

(56)

(7

(38)

(39)

(60)

= (a—6)(b2 —ac):0:>b2—ac:0 (- a#6)

" ac=b> = abc=b.
(B). Leta,b,carein GP.and assumea=1,b=2,c=4

1
A=|2
3

N BN

3
6|=0
0

1 1 1

1 o o 3((0(02)3{
(A). 5

—1+\/§i—1—\/§i}3\/§i

2 2
1 o o

1 1 1 0 0 1
_|c(b—a) a(c-b) ab
b+c c+a a+b b-a c+a a+b

(©). be ca ab
{Cl 4 Cl _C27C2 - C2 —C3}

0 0 1
=(b—a)(c—b)|c a ab
1 1 a+b

=(a-b)(b—c)(c—a)

=(b—a)(c—a) (c—a)

a b c
b ¢ a :a(bc—az)—b(bz—ca)+c(ab—c2)

c a

©).

——a’-b —c?+3abc = -1 [a3+b3+c3—3abc]

= [(a+b+c)(a’+b>+c? —ab—bc—ca)] =k=—I.

(B). A=cos 15cos 75 —sin 15sin 75
=cos(15+75)=cos 90

(A). Using - C3 —» C; —(C; +Cy),

a b a+b a ¢ a+c
D1: c d c+d andD2: b d b+d
a b a-b a ¢ a+b+c
D, —2b(ad-bc)
"D, b(ad —bc)
D).C, > C,+C4
0 o0 -1
p=| I 1 I=x 1y =1
I+x x I+x-y

©).1[0*—0-1]-0?[1-1-0?]+ (1 —o) [e?—1]
=?-o-ltote’-1-1+o
=@?-3+ota’=w’—4

©).|A3 |=]AP=125=53 . |A|=5=a%-4=5
a2=9=0=+3

B
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61) D).|adjA|=25 ;x=3

We have |adj A =AM~ -1 2 2 -1 2 2
s AP (Al—ss - al L] @  AnLeta=k| 2 1 2| . aT—g|2 12
=lAFF=|Al=£5 . |A |:m:ig:io.2 2 2 1 2 2 1
62) (©. Since A is orthogonal . AAT=1
1 2a a -1 2 2|-1 2 2
63) (C).A=0=|1 3b b|=0 Lel2 22 a2
1 4¢c ¢ 2 2 —1f2 2 -
—-bc+2ac—ab=0 ; 2ac=ab+bc M l4dsd —D—24d4 D442
£=l+l : a, b, carein H.P. 2| 22+4 A+l+d4 4-2-2
b a ¢ | 2+4-2 4-2-2  4+4+1
a 1 1 )
64) (A.A=0=|1 o 1]=0 900
11« —12[0 % O g 12m9 k2= 19 k=2 1/3
=(@-1)2(@+2)=0; a=1,-2 009
Butaz1 (. A=A, =A;=0) Soa=-2 (2 -I\(2 -7\ (1 0)

(65) (D). The given system of homogeneous equations hasa  (3) (D). Here AAT= L 4 4J L | 4J L 0 J

non-zero solution if, A=0
(BBT),, =(D)?>+(A)?=1

1 -l (AB);;=8-7=1,(BA),;=8-7=1
ie,|3 —-a -3|=-20-6=0,ic.ifa=-3. .. AB # BA may be not true
et 530
(66) (D). Given set of equations will have a non trivial solution NowAB=1_7 4) {7 2
if the determinant of coefficient of x, y, z is zero
((8-7 2-2) (1 0 T (1 0)
|t k3 1 “l 28428 7487 ko 1) AB)I={g ) =T
ie,|3 k —2|=0=2k-33=0 0rk=7
2 3 _4 1 2 201 2 2
|2 1 2|12 1 2
(67) (A).Here |A|#0 .Henceunique solution. @ (O)-HereA®=
2 2 12 21
EXERCISE-2
1+4+4 2+42+4 2+4+2| |9 8 8
cosa sina || cosfp  sinf _
) (B)‘f(“)f(ﬁ)_{—sina COSJ {—sinﬁ cosB} _[2+2+4 4+1+4 4+2+21=8 9 8
2+4+2 44242 4+4+1 8 8 9
cosacosP—sinasinf  cosasinf+sinocosf
~ | —sinoccosp—cosasin  —sinosin+coso cosp 9-4 8-8 3-8 100
8-8 9-4 8-8|=5(0 1 O
_ _ AZ_4A = =5]
[ cos(a+p) s1n(oc+l3)} 8-8 8-8 9-4| [0 0
'—fsm(“m cos(a+p) (5)  (C).Wehave (AB),,=1.3+2.1=5
Similarly f(cr) f(B) f(y) (BA)1 =3.143=15

ABiBAAgam(Az)M—l 1+23=6%3=(B),,

T oTaT 3 1|1 3
) ' Also (AB)' =B 'A' = 4 6ll2 o
cosT sinT

" |-sinm cosn}aS(HBJrY_Tc 342 940 |5 9|

i “l4+12 1240| |16 12| 1S correct.
-1 0] [t o0
“lo -1]” [0 1] Tk

[ cos(a+B+7y) sin(a+P+7)
~ | -sin(a+B+y) cos(a+P+7)

£
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(©)

™

®

x(x=1) x(x-1)(x-2)

2 6
|, Y- yy-D(y-2)|_ xyz
(C).Det.=|y : S T
z2(z-1) z(z—-1)(z-2)
2 6

x x—-1 x-1)(x-2)

y y-1 (y-D(y-2)
z z-1 (z-1)(z-2)
1 x x2
=22y ¥ by G+ €y, Gyt CH3Cy)

12
1 z 22

_xye
=5 =0 (y=2)(z-%)

A 2 T=D=14+2+ . +(n-1)=

r=1

n

r=1 6
L 2 2
2= =343 +(n—1)3:$
r=1

n
Z Ar

r=1

n(n—-1) 6
2

%n(n ~D2n-1) 20> 2(2n-1)

%nz(n -D> 30’ 3n(@n-1)

6 n 6
nm-1) 2@n-1 20 2@n-1) _,
12 3n(n-1) 3n° 3n (n-1)

(C)

1

~(x2-4)

(C). Breaking the given determinant into two, determinants,

we get

324k 4% 34k| |32+k 4% 3
421k 57 47+k N 42+k 5% 4
24k 6% 5%+k| |54k 6% 5

=0

(12)

(10)

9+k 16 3
—o+| 7 2 M=o
9 11 1

[Applying R; — R, and R, — R in second det.]

9+k 16 3
= 7 o 1 0 [Applying R; —R,]
2 2 0
9+k 7-k 3
=7 2 1oy [Applying C, - C,]
2 0 0

=2(7-k-6)=0 =k=1

(D). ApplyingR; - R; -R,and R, - R, —R;
5 -5 0
F(x)= 5 -5
sinx cos”x  5+4sin2x
After solving, f(x)=150+ 100 sin 2x
Clearly, domain — (—oo, )
Range — [50,250] ; Period >t
(D). Write 1 as sin? o + cosZa. etc. to get
sin? o+ cos® o cosPcosa+sinfsina  cosycoso +sinysina
coso cosP+sinasinf cos? B+ sin’ B cosy cosP+siny sinf
cosocosy +sinasiny cosBcosy +sinfsiny sinzy +coszy
can be factorized into 2 determinant
coso. sino X ||cosa cosP cosy
cosfp sinfB x| |sina sinf siny | _ 0
cosy siny X X X X
(A). Observe that the sum of all the elements in a column
is x2—4 . Therefore the determinant
1 1 1 1 0 0
2 2
10 x“+2 1:(x2—4) 10 x -8 9
2 0 x° 2 14 x*+2
=(x2—4) (x*-6x2+110)
=x4—6x2+110=(x2-3)2+101>0
so that real roots are + 2.
cosn®  sinnd
An | cos ng sinn@| L,n_| n n
(A). | _sinn® cosnd |°1 _sinnb cosnd
n n

But—1<cosnb<land—1<sinnb <1

. sinn6 . cosnf
lim =0, lim =
n—oo n n—oo n

0

B
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n—o0 N 00
1 —tanx
13) @B). A'=
tan x 1
17
. 1 1 —tan x an
ATl =————
1+tan’ x | tanx )
D cos2x —sin2x
A'AT =] =|AA =1
sin2x  cos2x
(14) (D). If the GPbea, ar, ar?, ... then a, = ar" " !
loga+(n—1)logr loga+nlogr loga+(n+1)logr
D= loga+nlogr loga+(n+1)logr loga+(n+2)logr (18)
loga+(n+1)logr loga+(n+2)logr loga+(n+3)logr
R3:R3-Ryand R, : Ry - R gives,
loga+(n—1)logr loga+nlogr loga+(n+1)logr
logr logr logr
logr logr logr
=0, since R, =Rj3
19)
2r—1 mC, 1
(15 (A). A,=| m?-1 2m m+1
s 20D ) -2
sin“(m”) sin“(m) sin“(m+1)
m m m
d@r-n Y "C, 1
r=0 =0 =0
m
= Y A= m’-1 2" m+1
=0 sinz(m2) sinz(m) sinz(m+l)
(20)
m? ~1 om m+1
= m? -1 om m+1 |=0
sinz(mz) sinz(m) sinz(m+l)
y+z X—-zZ X-Yy y+zZ X—-Z X-Y
_ —x| = 21
16) (D). y—z Z+X y-—X 2y 2x 0 (21)
Z-y Z—-X X+Yy 2z 0 2x

R2 —)Rz +R1 and R3 —)R3 +R1

y+z X—z X-Y
=4| y X 0

z 0 X

= 4(y+2)(x*) = (x —2)(xy) +(x—y)(-2x)]

2

:4[x2y+zx —x2y+xyz—zx2+xyz] =8xyz

Hence, k=38.

W2 a a_| @ b7 |[ab b7
(A). . —a® -ab||-a® -ab

{azb2 —a%b? ab> —ab’ 1

—a’b+a’b  —a’b? +a’b?

— A3 =AAZ=0andA"=0, foralln>2.

i 0 _ [i/2 0
(B).For A=| . |, adi(A)=]" " |and

Al=—t.

2

i/2 0] [-i o0

N LI TN T i T
: A T2 0 il o il

1 2 3
©).A=|1 4 9

1 8 27

Let c;; be co-factor of a;; in A.
Then co-factor of elements of A are given by

e =|* P lesec, =|* 2= 30
=g 2707 77217 g 27| 77
36 30 6
c31=‘2 3‘=6. ladjA|=|18 —24 6 |=144
49 14 -6 -2
fa b) (a b) (a2 +bc ab+bd)

(D)'Azch dJ Lc dJ:Lac+cd bc+d2J

bc—ad 0
0 be — da =(bc—ad)l

AsA2—(a+d)A+kI=0, we get (bc —ad)[ + kI =0
= k=ad-bc

137 [ o] [1-a 3
B)-A-AI=\s H1=10o &|7| 2 2-a

=(1-1)(2-2)=A2-31+2=0

i.e. for A=A Itobesingular A2 —3A+2=0

since A— Al is singular = det. (A—AI)=0
I-» 3

2 2-A
or A2—3h—4=0]

A2 —(a+d)A= (

hence { }—0 = 2-A-2A+A2-6=0

2
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22

23

249

25

26
1 sin O 1 (26)

(C).|A|= —sin© 1 sin
-1 —sin® 1

= 1(1 + sin?0) — sin@ (— sind + sind) + (1 + sin%6)

=2 (1 +sin%0)

|sinf|<1 = —1<sinf<1 = 0<sin?0<1

= 1<1+sin20<2 = 2<2(1 +sin?0) <4

= |A|€[2,4]

(A).|A|=2(a-2) = a=2

cofactor of 0 in | A | is 2 — 3a. According to value of A1,
2-3a 1

(27)
_ 2, 273 __
|A[ 2 2a-2) 2
= 2-3a=a-2 = a=1

2
T 2(1-2)
=1

0 2
cofactor of ain | A | 1 3
|A] C 2(a-2)

Againc =

Alternative : AA™1 =1 (28)

(A). Applying the result
a bl
C dl

a b, a b +b,

=lc d; +d, repeatdely

Tle d, 29)

n
n(2n+1) 2n+1 én(n+1)Tr’
' (30)

n
n+1 2n+2 2n(n+1)Zr
1

n 2n+1

n
4313
1

n(2n+1) 2n+1 n*(n+1)>Qn+1)

n+l  2n+2 n’(n+1)?

n 2n+1 nz(n+l)2

n 1 1

—n2(n+1)2@2n+1) [P 2042 N3 (12 2n+1)
n 2n+1

(D). Multiply R by a, R, by b & R; by ¢ & divide the

determinant by abc. Now take a, b & ¢ common from ¢,

cy & cs.

Now use C; — C; +C, + C; to get

1 1 1
2 42 2

(a2 +b2+c2+1) b7 bl b
c? c? 2 +1

Nowusec, >¢,—-¢c,&c,—>cC,—C
12 12 22 2 2 3
weget 1+a+b“+cc=1 =a=b=c=0

D).a=+2;b=—-4;c=1;d=-2
LetA:B :ﬂ

2 —41|12 -4 0 0 .
now |1 _21|1 =2|=l0 0 =null matrix

hence A is nilpotent

2

note that any matrix of the form ﬁ —_a } is a nilpotent

a
4x 2a -p X a p
(C).det(B)=]4y 2b —q|=A2)D|y b ¢
4z 2¢ -r Z Cc T
Xy z a b ¢
=-8la b c|=-8|p q r|{=-8x2=-16
p qr X y z
1 _ ~1,_ -1 = 1
[AAT [=[T[=]A].[AT =1 VA I*m
(A). If the char eqnis A3 + aA2 + bA+ ¢ =0,
|[A|l=-c LAI==2
Order of A=3 %3 ~n=3

jadj A|= A1 =(-2)31=4
B). A=x(x-1)-1(x-1)+1(1-x)=x>—x—x+1+1-x

dx
(A). Multiply column 15t by (x —a)
Multiply column 2" by (x — b)
Multiply column 3™ by (x —c)

A=x3-3x+2; =3x2-3 (B=x*-1)=3B

1 (X a) (x- b) (x- C)
: (x-a)’  (x-b’  (x-¢)’
H(X a) H(x a) H(X a) H(x a)
Take H(x—a) out from 3™ row
(x—a) (x-b) (x-¢)
“l(x-a) (x-b)} (x-c)|=
1 1 1
1 1 1
=|(x—-a) (x-b) (x-c¢)|=0
(x-a)' (x=b)’ (x-¢)’
1 1 1
Using b =(a-b)(b—c)(c—a)a+b+c)
a b’ ¢
s (b—a)c-b)a-c)[3x—(a+tb+c)]=0
~_atb+c
LX= T

B
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@31

(32)

(33)

(34

35

(36)

(D). Let We have

ap 4ap az| |a; ap 4as
ag|=3d 3d 3d| _
a5 a6 a7 d d d

as as

A= 0

[ UsingR; > R; —R,,and R, - R, — Ry ]

= Ais singular

.. The given system of homogeneous equations has
infinite number of solutions.

Also |B|= al2 + 322 # 0. Thus B is non- singular.

37

a2 413

a
a2 a3 .C2—>C2—£CI
’ a

ar
az]
a3]

(B). Let

a3y 433

a
C3 g C3 S EX Cl
an

a1 0 0 (38)

( a|n \ ( a3 \
a Lazz—axazlj Lazs—axazlj

[ ap )

az) Lasz —axale =13

( h
Laz.z —*XamJ

a1

so minimum value =—4

1
D). |(@dj Al [=|AT = —
[(adj A" [=]AT] AP

. 2 2

adi Ayl |= ————=|A['=2° =4
[(adj A7) | i AL
(A). We know that every square matrix A can be written as
sum of a symmetric & skew-symmetric matrix

CA+AT A-AT
2 2

A

6 8 5/ [6 49
4 2 3|+|8 2 7
CA+AT |97 1] |5 31

= B
2 2

Il
=~ o o
(90 SR
—

1 (1+x) (1+x)?

2
D). (1+x 1+ (17|
1 (1+x) (1+x) 39)

=a,ta;x+ a2x2 Foeeeeens
Since all the rows are identical so the value of determinant
is zero. soa;=0
-1
31=6
1

N = =

0
(A). Wehave |A|=|2
3

(A(adj A)A DA = (A(adj A)) (A'A) = (JAT) I=| A1

6 0 0 300
_10 6 0{=2/0 3 0
0 0 6 00 3

1 1+ac 1+bc

(B). Wehave, A=|1 1+ad 1+bd

1 l+ae 1+be

Applying C, > C,-C[,C3 > C5-C4

1 ac be 1 ¢ ¢
A=|1 ad bd|=ab|1 d d
1 ae be 1 e e
X2+X x+1 x-2
B). 2x2+3x-1  3x  3x-3 =Ax—12
x?+2x+3 2x-1 2x-1
x2+x 3 x-2
2x%+3x—1 3 3x-3
—Ax-12
x24+2x+3 0 2x-1
R, >R, R,
x2+x 3 x-2
X2 4+2x-1 0 2x—1|=Ax—12
x2+2x+3 0 2x-1
R; > R;-R,
x2+x 3 x-2
x242x—1 0 2x-1
=Ax-12
4 0 0

4(6x—-3-0)=Ax—12=>24x—12=Ax—12
= A=24
1 -1 1

0 2 -3

(D). GivenA= ,B=(adjA)and C=5A
2 1

|A|=1(0+3)+1(0+6)+1(-4)=5

2 2
ladjB| |adjadjA| |A[®D7  (5G D7 s

= :—:1
|C| S |A| S |A| 535 54

B
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(40)

(1)

(42)

(43)

(44

45)

(46)

1 (n+1) (n+2)(n+1)
I (n+2) (n+3)(n+2)
I n+3) (n+4)(n+3)

(B).D=n! (n+1)! (n+2)!

ApplyingR; - R; —R,,R, > R, —R;
0 -1 -2(n+2)
D=n!(n+)!(n+2)! |0 -1 -2 (n+3)
0 n+3) (n+4)(n+3)
Now expanding along C,
D=2n!(n+1)! (n+2)!
D 2n! ! 2)!
S 3_43 n(n+)3(n+)_4
> (n!) (n!)

=2.m+1)(n+2)(n+1)-4
=n (2n2+8n+ 10). So divisible by n

(B). D_det (A;) =det (A)+det (Ay) +...0

i=1
ad b
b al

=(a2—b?) +(a* b + (@ —bO) +......
=@ +at+al+....)—(LE+b*+b0+....)

a’ b’

+22+
b° a

a b
b a

az bz aZ_bZ
— :—
1—a2 1-b>  (1-a®)(1-b?)

(B). It is obvious form the properties of symmetric & skew
symmetric matrices.

Si240-i2 i240+i2) (2 -2)
B). PQ=| 0+0+i> 0+0-i ﬂ‘l IJ
i2+0+0 -i2+0+0 -1 1

3x2

(B). ApplyingC, ->C,+C,+C4

sin®13°  cos>13° -1 0 cos’13° -1
cos?13° -1 sin®13° |0 -1 sin?13° [=0
-1 sin?13°  cos®13° 0 sin13° cos>13°

(D). A~! exist only for non-singular matrix.
AB=AC = B=CifA exist.

If A1 exist
fi(w) fr(a) f3(a) 000
A). Aa) = | f4@ fs(@) fe(@) |=) 0 0 0
f7(0) fg(a) fo(a) 000

x—aovis a factor of f{(x), £,(X) covvvevne. , o ()

f)=x-a)¢(x)

f(a) =0 = x—ais afactor of f(x)

5 4 3
D). A=|100x+50+1 100y+40+1 100z+30+1

X y z

@n

5 43
1o
= (Ry—>R,~100R; ~ 10R,)#0

X y z

(48)  (A).Since|A|=1
We know Al =1/]A]adjA = A! =adj(A)
(49) (A), (50) (O), (51) (D).

a a3 ap as a  a
by b3 b, b; by by
(ii) Value of new determinants = 23A = 8A
(iil) a3M3-b3. M55 +d3. M33=a5C 5 b5.Cy5 +d5.C55=A
By definition

=b1 —b2 +b3 :0

(52) (C).Given matrix A+ 2B is singular = |A+2B |=0
1 -2 2 4 6 2 5 4 4
A+2B:5 K 6[+/8 8 4|_|13 K+8 10
31 =2 6 10 4 9 11 2
5 4 2
A+2B|=0=2 |13 K+8 51
9 11 1
2[5(K+8-55)-4(13-45)+2(143-9K-72)]=0
5(K-47)-4(-32)+2(71-9K)=0
5K—-235+128+142—-18K=0
35
—13K+35=0=K=—
13
(53) (A).GivenC=A-BandTr(C)=2
-1 =5 1]
c=| I K=4 4 1 0)=2
0 -4 -4
=-1+K-4-4=2=K=11
112 6] 1 1 2 6
(54) 42.13310~02 1 4
1 2 A p| |01 A=2 u-6
11 2 6 11 2 6
~10 1 1/2 2 |~|0 1 1/2 2
01 2=2 u=6] | o, 5 ¢
2
5
7u=5,u=8 4(A+p)=42

B
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(35)

(56)

(57

—1 1 —1 1 B —1
Also (KA) :E(A) ; hence EA =2(A)"'=2A

(38)

1 1 1
l-oo 1-B 1-y
25.A=afy| 1 1 1

_aﬁv(—l)(ﬁ—a)(y—a){l—v 1—{1
T (- -pa-y |11
_ oy (@-B)B-v)(v-a)

(1-a) (1-B) (1-7)

Since, ., B, y are the roots of ax> + bx2 +cx +d =0
saxd +bx2+ex+d=a(x—a) (x—PB) (x—7y) and

d (_9 (%)

B o 25d
apy=-7 """ (@a+b+c+d)  2(a+b+c+d)
a

.. Required value =25
375. Given A2 —4A—51=0
A3=A-AZ=A(4A+51)=4A2+5A
=4 (4A+5I)+5A=21A+201
21 42 421 [20 0 0
=142 21 42]+| 0 20 0 |[=315+60=375

42 42 21 0 0 20

2. Ais involutary = A2 =1 = A=A"!

2. C1—>C1+C2+C3

1+b%)x  (I+cH)x
1+b%x  (1+cH)x
1+bH)x  1+c%x

1+2x+x(@>+b% +c?)
1+2x +x(a +b%+c?)
1+2x+x(@*+b%+c?)

1 (1+bH)x (1+c?)x
1 1+b%x  (1+c¢)x
1 (1+b2)x 1+c%x

R, >R,~R, & R;>R;—R,

1 (1+b)x (I+cH)x
0 1-x

0 0 1-x

fx)=(1-x)2=1-2x+x2

(59

(60)

(61)

(62)

a+b? c? c?
1
4. a’ b2 +c? a?
abe b2 b2 c? +a?

use Ry > R - (R, +Rj)

0 -2b> -2a’
L a? bZ+c? a’

b2 b2 c?+a’

R, >R, +1/2R; and Ry > R;+12R,

| 0 -2b> -2a’
? az C2 0
abc
b> 0 ¢
1 4a%b%c?
e 92 (a2 02 92 (12 02\ T = —4
abe [ 2b“ (a c)—2a“ (- b= c”) ] o abc
x*+x x3y
3.0 ' vty vz =11
xz* yz3 2t 4z
X+l X x>
— R I R .
Y2l 2 z} z2>+1
use R;—> R; + R, + R,
1 1 1
D=(3+y3+2+D|yY Y+ ¥ |=11
z° z} 2> +1
hence x3 +y3 + 23 =10
2,1,1),(1,2,1),(1,1,2)
3 4/|13 -4 1 0
6.BC=|, 3l 3 =BC= 0o 1]7!
A A 1
t(A)+t, o)t 2_2 +..... =t(A)+ Etr(A)
1 t.(A)
+ 2 t(A)+...... = 1_(1/2) =2t(A)=2(2+1)=6
1 -1
s.A| |7, (1)
1 1
A wl2)
. a b
Let Abe given by A= c dl-
The first equation gives
a—b=-1 .(3) and c—d=2..(4)

For second equation,

[F
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(63)

(64

(65)

(66)

(67)

(68)

S CR(NIEN

)
J

This gives—a+2b=1 -.(5)
and—c+2d=0 ...(6)
3)+O6) = b=0 and a=-1
@H+6) = d=2 and c=4

sothesum a+b+c+d=5.

6. Possible orders (1 x 12);(12%x1);(2%6);(6x2);

(3x4);(4x3)

6.

AZ=A.A=(AB).A=A(BA)=BA=A ok

B2=B.B=(BA)B=B(AB)=BA=B ol

(A+B)2=(A+B)(A+B)=A2+AB+BA+B?)

=(A+A+B+B)=2(A+B)

(A+B)’=(A+B)%. (A+B)=2(A+B)(A+B)
=22(A+B)

~ k+/+m=6

1
1

z+1 O wz 1 o) o’

2

(69)

o zZ+o =05 z|o z+0? 1 (=0

®2 1 1 Z+m

Z+® 1
= z[z+ o))zt -1-o(EzZ+to-1)
+0? (1 -z—0?)]=0
= 23=0
= z=0is only solution.
5. |A|=(2k+1)3, |B|=0
(Since B is a skew.symmetric matrix of order 3)
det (adj A) = |A" 1 = ((2k + 1)3)2 =106
2k+1=10= 2k=9= [k]=4.

Uy

a1 4y a3
ap1 dyp ans
a31 43y 433

9. LetM=

thena;, =—-1,2,,=2,a3, =3

aj —ap=l=a;; =0,

G —ay=1=ay =3,

a3 —agp=1l=az =2,

ajptaptap=0=a;3=1

A taptap=0=ay3=-5

az; tagp tayz=12=ay;3=7

Hence sum of diagonal of Mis=a;; + a5, +a33=0
= 0+2+7=9

X X2

1+x3

1+8x°

1+27x°

2x  4x2 =10

2.
3x  9x?

(70)

1.

2 1 2 3

X X X X X

2x 4x? 1]+|2x 4x? 8x° |=10
3x 9x% 1| [3x 9x% 27x°

1 x x2 1 x x2

1 2x 4x% |+x-2x-3x|1 2x 4x%|=10
1 3x 9x? 1 3x 9x?

—x x—xx2x(1+6x3)=10

2x3 (1+6x3)=10

X (1+6x3)=5 ; X>=t

t+6t2=5 6t2+t—5=0

6t2+6t—5t—5=0
6t(t+1)=5(t+1)=0 ; t=—1,t=5/6
x3=-1, x3=5/6

x=-1and x = (5/6)!3

1 00 1 00
103.P={4 1 0,P’=[8 1 0
16 4 1 48 8 1

1 0 0 1 00

PP=|12 1 0o,P*=|16 1 0

9 12 1 160 6 1

Pattern of element P4, is 16[1, 3,6, 10,......]
50t termis 16 x 1275
[By observing that T of S=1+3+6+10+.....is

2

n-+n
5 ]
1 0 0
P = 200 1 0
16x275 200 1
0 0 0
Q=pP-1=| 200 0 0
16x275 200 0
q31+q32 _ 16><1275+200
B 200 =102+1=103
1 a otz
11 al|=@?-1)*=0
1 o 1

o?=1 ; a==+1
a=1 (two planes are parallel) (Rejected)
o =—1 (two planes are coincident)

B
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a; b ¢ iZ 0| [-1 o0 10
SHES TS [0
a3 by ¢3
a2 12 3 507
ay by ¢ fla; ap a3 @ ®M.A=[3 1 2|,B=|1 -5 7
M'M=|a, b, ¢, [|b b, by 2 3 1) 7 1 -5
a3 by c3{c ¢y ¢
1 2 -5 7 1
T.(M™™) = (a} +b? +c?)+ (a3 +b3 +¢3) —AB=[3 1 2|1 -5 7
+(a§+b§+c§)=5 2 3 17 v -5

5=12+12+12+ 12+ 02+ 02+ 02 +0? -
—5+2+21 7-10+3 1+14-14

—-15+1+14 21-5+2 3+7-10
_—10+3+7 14-15+1 2+21-5

= 51°,4,0° = °Cs

12422+ 02+ 02+ 02+ 02+ 02+ 02+ 02
= 151,152,7-50°=°C, x ’C )
18 0 0 100
= 126+?x2:198 =10 18 0|=18{0 1 0[=18I4
0 0 18 001

3)  (A)./,m&narep®, g™ & r terms of G.P.

X+2 x+3 x+2a
Xx+3 x+4 x+2b

(72) 0.Let A= ) Let first term of G.P. is a and common ratio is R
X+4 x+5 x+2¢ o f=aRP!
. m=aRd!
Operating R, — 2R, —R| = R; n=aR-!
x+2 x+3 x+2a bl
Ly 0 2b-a-c logl¢ p 1 logaR p 1
2 x+4 x+5 x+2¢ Now, [logm q 1|=|logaR%" q 1
1 1 r-1
Buta,b,careinA.P, .. 2b=a+c ogn T logaR ro 1
x+2 x+3 x+2a
:l 0 0 0 |=o0 10ga+long_] p 1
2 _
x+4 x+5 x+2c —|loga+logR4™! g 1
EXERCISE-3 loga+logR™ r 1
i 0 5 |1 01 O
®  (©. A= 0 —i = A= 0o —illo = loga p 1| |(p-1loga p 1
_|loga q 1|+|(q—1)loga q 1
i 0 _{—1 o}_ {1 o}_ . loga r 1| | (r=1)loga r 1
- 0 i2 0 -1 0 1
p-1 p 1
p=|® Top2o|? 1O —0+logR |47 a1
1 0 1 041 O r-1 r 1
[—1 0}_ {1 o}_ . Applying C; - C; + G5
10 -1 0 1 ppl
0 i o illo i = logR|q q I|=logRx0=0
C=|. =C* =] : ror 1
i 0 i Of|1 O

B
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)

©)

(©)

(B). 1, ® & w? are the cube roots of unity,
L ltote’=0and’=1=0’=1

Y
1 (Dn m2n
A=| 0" o™ 1
2n 1 (Dn
We write 1 as @ in R; and 0" common from R
(D?m (Dn (D2n wZn 1 (Dn
(Dn 2n 1 =(Dn mn Q)Zn 1
- 2n 1 (Dn 2n 1 (Dn =0
{* Ry,Rjareidentical}
a a’ l+a’
b b> 1+b%|=0
©. 5 3
c ¢ l+c
a a’ 1 a a’ a’
b b2 1[+|b b* b |=0 ®
c 1 c & &
1 a a3
=(a-b)(b—c)(c—a)+abc [l b b*|=0
1 ¢ c3
=(a-b)(b—c)(c—a)+abc(a—b)(b—-c)(c—a)=0
=(a-b)(b—c)(c—a)+[1+abc]=0
(1,a,a%) (1,b,b?), (1, c, c2) are non coplanar
1 a a’
1 b b2|20=(-b)(b-c)(c—a)=0
1 ¢ ¢
)

S 1+abc=0=abc=-1

b a b
ol 2]
AZ— a blla b 8.2+b2 2ab

_L’ aMb a}_ 2ab  al+b?
but A® =[oc B} (given)
B «

a®+b>  2ab _{a B}
"] 2ab  a?+b? p o

=a=a2+b> &P =2ab

0 0 -l
M).A=l0 -1 0| (1)
-1 0 0

Clearly from (1) A # 0 (first option cancelled)

0 0 -1
IAl={ 0 -1 0 |[=-1(0-1)=20
1 0 0

. Al exist (third option cancelled)

0 0 -I
A=(DI {w -I=[0 -1 0
-1 0 0

(IInd option cancelled)

0 0 —1f0o 0 -17 [1 0 0
and |0 -1 0|[0 -1 0|=|0 1 o=t
10 oll-1 0 of o o1

(1 -1 1) (4 2 2)
(D).A:LZ 1 —Jand(lO)B—L_S 0 O‘J
. B:A71

BA=A"'A=1; (10B)A=10I

(4 2 2 {1 -1 1 {10 0 0]
=5 0 al|2 1 =3/_]|0 10 0
12 31 11 0 0 10
10 0 0 10 0 0
=S+a S5+a S5+a|_|0 10 O
0 0 10 0 0 10

On comparing, -5+ a=0 =>a=>5

loga, loga,,; logap,,
@A), | 0833 logan,y logans| )
loga, ., loga,,; loga,,g

W a1,8,85 s a,arein GP.

Soatpy = agag, = 2logay . =loga, +loga,,,
again a“ 4 = a3 2,5

= 2loga .4 =loga, ;+loga,, sand a2n+7 =a,168.48
=2loga,;=loga,,+loga g

Putting these in the second column of the given determi-
nant (1) we get

loga, loga, +loga,,, loga,.,
loga, 3 loga,,3+loga,,s loga,,s

loga,,¢ loga,s+loga,,g loga,,g

A=—

1
= 5(0) =0 {- C, is the sum of two elements, first

identical with C; and second with C}

B
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10

(11

(12)

(13)

A).ax+y+tz=a-1
x+tayt+tz=o-1; x+tytaz=a-1
System of equation has no solution

o 11 a+2 1 1
el :O;C1—>C1+C2+C3:> a+2 a 1]=0
L'l a a+2 1 «o

11
= (@+2)|1 a 1]=0
11

a
R; >R, -R; R, >R, —R;
0 1 I-a
= (@+2)|0 a-1 1-a|=0
1 1 a

=(a+2)[(1-a)[0—(a—-D)]]1=0
=S@+2)(l-aP=0=2a=-2&1
But o = 1 makes three equation same
.. the system of equation have infinite solution
La==2

l+a’x  (1+b%)x (1+c?)x
M).f(x)=| (+a)x  1+b*x  (I+cd)x

(1+a®)x (1+bH)x  1+c’x

C,—=>C+C+Cy

(1+¢%)x

(1+¢%)x

l+ax +x+b2x + x +¢°x (1+b2)x

f(x)= x+a2x+1+b2x+x+c2x 1+b2X

2

x+a’x+x+b’x+1+c%x (1+b2)x 1+¢x

1 (1+b%)x (1+c%)x

1 1+b%x  (1+¢?
=(1+2x+a2x+b3x +c%x) x X
1 d+bH)x  1+c%x
ApplyingR, >R, —R; R; >R;-R;

= {1+2x+a2x +bZx +c2x)}

1 (1+b%)x (1+c?)x
0 1-x 0

o o L a?+b? +c?=-2 (given)}

=[1+2x+(-2)x][1 {(1-x)*-0}]=1.(1 —x)?
which is polynomial of degree 2.

D).+ AZ-A+1=0

= ATAZ_ATA+AI=0

= ATA A-T+A1=0

= A-I+A1=0=> Al=

I-A
1 0 5 1 0 10
.A= A = 3:
(A) [1 J: [2 1:| and A [3 J

(14

15)

(16)

)

(18)

Similarly, A" = Lo 1

imilarly, il PR R )
n 0

Now, nA= nonl e 2)

n-1 0
and(nl)I—{ n n—l} .......... 3)
Now fromeq. (1), (2) and (3)

A'=nA-(n-1)I
(A). .~ AZ-BZ=(A-B)(A+B)
A2-B2=A2+AB-BA-B?
this will be value if AB—-BA=0
= AB=BA

(C).A=@ 3 and Bz[: 3

(a 2b) _(a 2a)
Now, AB=L3a 4bJ and BA_L3b 4bJ

According to option AB = BA
[ a 2b] _[ a Za]
= (3a 4b) 3b 4b

On comparing, 2b=2a=a=b

.. For AB = BA there are infinitely many value of B’s are

possible.
(5 50 o]
(©).A=|0 a 5o w |AZ|=|AP
0 0 5|
(5 50 o]
S JAI=]0 o So | =5((5a-0)=250
0 0 5|
then | A2 = (250)% =25 x 2502
but given |A2 |=25=|A2 {. |AP=|A"|}

1 1
g 25:25x25m2:a2:2—5:>|a|=—

5
1 1 1
(B).D: 1 1+x 1
11 l+y
R, >R, -R; andR, >R, R,
0 0 -y
. D=10 x -y =—y[0-x]=xy
1 1 I+y

.. Dis divisible by bothx & y
(B). All entries of matrix A are integers

. cofactors of matrix A will be integer and all the entries

of adj A will be integer.

B
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19

20

(e3)

22

ifdetA=1

A_l _ adj A
det A

. A1 exist and all its entries are integers.

{|A]=%x1}=+(adjA)

a b
(O).LetA= ¢ d

A2 = a® +bc
ac+dc

ab+bd |

be+d? |

According to question, A2 =1

a’+bc ab+bd| [1 0}
ac+dc be+d?| L0 1

On comparing, a2+bc=1=bc+d? .. )
and ab+bd=ac+dc=0
= b(atd)=c(a+d)=0
= at+d=0=a=-d
IfA#1and A#—Ithentrace (A)=a+ d =0 statement (2)
is incorrect.

det. of A=ad —bc

=—d2 —bc {from (2)}
=—(1-bc)-bc=-1+bc—bc=-1

statement (1) is correct.

(©).x=cy+bz L. @)
y=az+cx e 2
z=bx+ay . 3)
Put value of x in (2) & (3) we get
y=az+c(cy+bz) = yzw ............ 4
—c
1-b?
andz=b(cytbz)tay=> y=—........... )

a+bc
Fromeq. (4) & (5)

(a+be)z _(l—bz\ ,
1-¢? ka+ch
= (a+bc)2=(1-b2)(1-c?)
=aZ+a2b?+2abc=1-c?—b%+ b2
=aZ+b2+c2+2abc=1

a b di d -b
i = adj A =
(A). Consider A c d J —c a

a b
= adj(adjA)= ¢ d

Also | adj A|=]|A]| but this does not explain the S-1.
(B). The given eqaution can be written as

a a+l1 a-1

a a+l a-1
—b b+l b=l o)y byt bot|=0
¢ c¢c—1 c+l1

¢ c¢c—1 c+l

= n has to be any odd integer.

23

29

25

(26)

@n

(28)

29

30

(C). First row with exactly one zero;
Total number of cases = 6
First row 2 zeros we get more cases
Total we get more than 7.

(a b)
(B)'LetA:Lc dJ,abcdiO

_(a b)(a b) 5
“le dJle )= A=

=a2+bc=1,bc+d?=1
ab+bd=ac+cd=0;cz0andb#0=a+d=0
TraceA=a+d=0

|A|=ad —bc=—-a%—bc=—1.

(a2 +bc ab+bd)

A2
Lac+cd be+d?2

1 21 321
(©).D=|2 3 1|=0; D;={3 3 1|#0
3 5 2 1 5 2

= Given system, does not have any solution.
= No solution.
(B). A'=A,B'=A; P=A(BA); P'=(A(BA))'
=(BA)'A'=(A'B)A'=(AB)A=A(BA)
.. A(BA) is symmetric. similarly (AB) A is symmetric
S-2 is correct but not correct explanation of S-1.
4 k 2
B).A=|k 4 1]|=0
2 21
=8-k(k-2)-22k-8)=0
=8-k2+2k—4k+16=0
=-k2-2k+24=0=k>+2k-24=0
=(k+6)(k-4)=0=k=-6,4
Number of values of k is 2

(1) |
D). AQu+uy)=|1];|A|=1; A =—adjA
0 Al
1 10 0] [1
(u+uy)=A1| Al=|2 1 o|=|-1
o 1 =2 1] |-

(C). Subtracting P3 —P2Q =Q3 - Q?P
P2(P-Q)+Q*(P-Q)=0

(P2+Q?) (P-Q)=0

If| P2+ Q2| # 0 then P2 + Q2 is invertible
= P — Q=0 contradiction
Hence | P2+ Q?|=0

kel _ 8 4k
k  k+3 3k-1
k? +4k+3=8k;k?~4k+3=0; k=1,3

(B). For no solution,

B
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Itk =1 then —— = -1 Fal
T33O alse

AndIfk = 3 then — %+ T

N = en6 9_1 ruc

Therefore, k=3
Hence only one value of k.
B).|P|=1(12-12)-a(4-6)+3(4—6)=20-6
[P=|AP=16
200-6=16=a=11.
(B).B=A"TA"'= AB=A'
ABB'=A'B'=(BA)'=(AA'A)=(A"1AA") =A
= BB'=I

@31

(32)

3 I+a+f 1+(x2+B2

I+a+p 1+oc2+[32 1+0L3+[33

33 (©. 2 @2 3,43 4 4
I+a”+B° 1+a”+B° 1+a +B

it oo 0

a B 2l=]1 B—1

1 o a°|= a—1
1 o? p? 1 a?-1 p2-1

1B p?
=((@-1)(B2-1)—(B-1) (02~ 1))

=(a-1D?(B-1)? (a—P)?
= k=1

1
©. |?

a

2 241 2 a 9
1 212 1 2|=|0
2 b2 2 b 0

S o O

0

(34) 0
9

at4+2b=0; 2a+2-2b=0;a+1-b=0

2a—2b=-2; at+2b=-4

Solving, b=-1,a=-2 ; (-2,-1)
B). x; (2-A)—2x, +x3=0

2X Xy (A=3)+2x3=0 ; —X; +2x,-Ax3=0

35

2-A -2

2 -A-3 2
-1 2 -\
Q-2 (A2 +30—4)+2 (21 +2)+(4—1—-3)=0
A-DA+3)(A—1)=0=A=1,1,-3 Two elements
1 A -1

ho-1 -1[=0
©-
11 -

=0

(36)

A+ D)=L A2+1D)—A+1)=0
A+1D)A+r(A-1)-1)=0; A=—1lor Oorl
(37) (A).A(adjA)=|A|I =AAT (Given);|A|=10a+3b

AT = 5a 3 AAT S5a —b||5a 3 _ 10a+3b 0
-b 2| 3 2]|-b 2 0 10a +3b

153_2b}_{10a+3b 0 }

25a% + b2
= 0 10a +3b

15a—-2b 13

= 15 -2b=0=a=2b/15and 10a+3b=13

a_13—3b 2b _13-3b 4b=39_9b
= 0 15 10 T
2 6 2
= = =—x3=—=—=5a=2
= 13b=39 =>b=3=a 15>< 53 a
Sa+b=2+3=5
1 11
AN .2
38) (B). 1 a l|=(-b)—-(1-a)+(b—a”)
a b1
—a-b—l+a+b-a?=—(a2-2a+t)=—(a—1)>=0
a=1
xtytz=1
x+by+z=0

= Two plane should be parallel, b= 1

L2 3
() O-A=|,
, [2 372 -3] [4+12 —6-3] [16 -9
AZ = = =
4 1||-4 1| |-8-4 12+41] |-12 13
, [48 27 24 -36
3A° = : 12A =
-36 39 48 12

72 —63}

3AZ £12A =
84 51

51 63
Adj BA% +12A) =
84 72

1 k 3 .
3 k 2|=0=>k=—
@0) (D). R
-3
x+ky+3z=0 ... (1)) 3x+ky—-2z=0 ...(i)
2x+4y—3z=0 ....(ii)
Onsolving (i) and (ii)), 2x—-5z=0 ....(iv)
On solving (iii) and (iv), 4y=-2z
Xz —ZXZ
—2—7-2 -10
y z° /4
x—4 2x 2x
@) @A) X X X S (A+Bo(x-AR
X 2X X-—
-4 0 0
_ A3
Putx=0, 0 -4 01=A ; A=—-4
0 0 4

rre
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-3 2 2 B cos3a  —sin3a
Putx=1, 2 3 2|=(A+B)(1-A) “|sin3a cos3a

2.2 3 Similarly
-309-4)-2(-6-4)+2(4+6) 3 | c0s320 —sin320| [0 -1
—15+20+20=(4+B)25 AT = sin320. cos32a | |1 0

1=(-4+B); B=5 .
= co0s320=0&sin32a=1

1 1 1 T
B ) = 32a=(n+1)5,nel
) ®.D=|2 3 2 |=a®-3 2
2
2 3 a1 (x:(4n+1)£,nel . a="forn=0
64 ’ 64
2 1 1 2

c
in determinant of A

(45) (D).Putb=

¢ —6c2+12¢-8

|A|:+ €[2,16]
12 1 = (c-2)e[8,64]=ce[4,6]
D,=|2 5 2 |=aZ2-3 (46)  (A). Roots of the equation x% +x + 1 =0 are

a=wmand p = ®?

where o, »? are complex cube roots of unity
11 2 y+1 o o’
Dy=|2 3 5 |=a-4 A=| ® y+0> 1 |R >R +R,+R,
2 3 a+l 2
® 1 y+o
D=0at|a|=+3 butD;=+3-4%0
1 1 1
So the system is inconsistent for |a | = /3
T = A=yl o y+u)2 1
(43) (A).Here,AA* =1
2
. T cosf sinB @ ! yro
= AT =A== 60 cosd Expanding along R, we get

A:y.y2:>D:y3

CHRNCY Ll) ﬂ{é ﬂ{é ﬂ{é nl_l}{g 718}

A—so{cos(”)e Sin(SO)G} {1 1+2+3+....+n—1}:{1 78}

Also, A" = { cos (nf) sin (ne)}

—sin(nB) cos (nH)

—sin(50) 0 cos (50) 6

0 1 0 1
{ﬁ/z 1/2} #=78:>n:13,712(reject)
~1/2 B/2
1 13 1 -13
@4 ) A:{cosa —sina} Wehavetoﬁndinverseof{o 1} L) | }
sina.  cosa
5 |cosa —sina || coso —sina 11 1 1 11 1 1 00
:Lina cosa}{sina cosa} 48) (C).Azzgl o ol o o? :g (1) (1)
cos20.  —sin2a 1 o o]l o o
:|:Sin20t cos2a} = A=1=A0=A28xAI=A3

sino.  cosa

Ad cos2o0 —sin2a || cosa  —sina
sin2o.  cos2Za

TS
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(49) (O). For non-trivial solution Now letPy=4x+4y+4z-5=0.
If the system has solutions it will have infinite
2 2a a 1 2a a solution, soP;=a P, +B P,
2 3b b{=0 . |1 3b b|=0 Hence3o+P=4&40+2B=4 =>a=2&B=-2
2 4¢c ¢ 1 4¢c ¢ So for infinite solution2p—2=6=2u#6+2
System inconsistent
(3bc —4bc) — (2ac —4ac) + (2ab—3ab)=0
—bc+2ac—ab=0 1 1 2
ab +bc=2ac 54 (©.A=|1 3 4| =|A|=6
a,b,cinH.P. 1 -1 3
i
= atple M adi B|_ |adj @diA)| _ |A[* _|A] _(6) g
lc |9A | Bal 3 @Y
3% 3la 3%a . :
b b b 11 12 13 (55) (A). For planes to intersect on a line
L 31a21 32a22 33 a3 There should be infinite solution of the given

(50) (A). [B|=|by; by by

2 3 4 system of equations
by; by bi; 3%a3; 3azp 3ag

For infinite solutions

= |81|—33/.3.32|A|:34—36|A| 1 4 -
= |A|=1/9
1) 672.00 A=117 =51=0  354+9=0=0=-3
5 1 5 a
Trace (AAT) = Eaij =3
Hence, number of such matrices = 9C3 x 23 =672.00 141
0 2 1 A= 7 BI=0 o 13 g=0=p=13
1 1 55
(32) (A.D==|1 -1 1
2 x' yv 1 (X,+B:*3+13:10
(56) (A).7x+6y—-2z=0 (D)
~2(1-x)+(y'+x)=£10 3x+4y+22=0 - 2)
242Xy +x'=£10 X—2y—62=0 w(3)
x'+ty'=120r3x'+y'=-8
=322 76 -2
3 4 A=13 4 21=0 5 Infinite solutions
1 -2 -6
(83) ©.D=[1 2 (R3 > R3—2R; +3R,)
4 4 Now (1) +(2) = y=—=xputin (1), (2) & (3)
all will leadto x =2z
3 4 57) (O.R; >R;+R;-2R,
=11 2 3|=0 a+c—2b 0 0
000 f(x)= x+b  x+3 x+2

X+C x+4 x+3
=(a+c—2b)((x+3)2—(x+2) (x +4))
=x2+6x+9-x2—6x—8=1

= fx)=1=f(50)=1

£
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