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I Matrices & Determinant

As for everything else, so for a mathematical theory, beauty can be perceived but not explained..... Cayley

Arthur

Introduction :

Any rectangular arrangement of numbers (real or complex) (or of real valued or complex valued
expressions) is called a matrix. If a matrix has m rows and n columns then the order of matrix is

written as m x n and we call it as order m by n

The general m x n matrix is

where a, denote the element of i"" row & j" column. The above matrix is usually denoted as [a,]

mxn”

Notes :
(i) The elements a,,, a,,, a,,........ are called as diagonal elements. Their sum is called as trace
of A denoted as tr(A)
(i) Capital letters of English alphabets are used to denote  matrices.
(iii) Order of a matrix : If a matrix has m rows and n columns, then we say that its order is "m by n",
written as "m x n".
Example #1: Construct a 3 x 2 matrix whose elements are given by a; =% | i=3j|.
a11 a12
Solution : In general a 3 x 2 matrix is givenby A= |a,, a,,
a31 a32
aij=% |[i-3j|,i=1,2,3andj=1,2
1 5
Therefore a11=§|1—3x1|=1 ay, = |1—3><2|=E
1 1
a21=§|2—3><1|=E ay, = =2

Hence the required matrix is given hy A =

1

o N|—=

N | w D o
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Matrices & Determinant

Types of Matrices :

Row matrix :

A matrix having only one row is called as row matrix (or row vector).General form of row

matrix is A = [a;4, 8,5, 843,

vy Ayqp)

This is a matrix of order "1 x n" (or a row matrix of order n)

Column matrix :

A matrix having only one column is called as column matrix (or column vector).

Column matrix is in the form

a11

A=

mi

This is a matrix of order "m x 1" (or a column matrix of order m)

Zero matrix:

A =3, . ,is called a zero matrix, if a; = 0 Vi &].

0 00

e.g.:(i){0 0 0

|

Square matrix :

(ii)

o O O
o O O
o O O

A matrix in which number of rows & columns are equal is called a square matrix. The general

form of a square matrix is

Ay 8o e a,
Al B e a,,
VO WA A

This is a matrix of order "n x

Diagonal matrix :

which we denote as A = [a],.

n" (or a square matrix of order n)

A square matrix [a;], is said to be a diagonal matrix if a; = 0 fori = . (i.e., all the elements of

the square matrix other than

Note : Diagonal matrix of order n is denoted as Diag (a,4, @y,

e.g. : (i)

o O QD
o T O
O O O

Scalar matrix :

diagonal elements are zero)

O O O D
O O T O
o O O O
O O O O

Scalar matrix is a diagonal matrix in which all the diagonal elements are same. A =[a;],is a

scalar matrix, if (i) a; = 0 for i

|

a o0

e.g.:(i){o .

#jand (i) a; =k fori=j].
a00@o0
0 ao
0 0 a

(ii)
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Unit matrix (identity matrix) :

Unit matrix is a diagonal matrix in which all the diagonal elements are unity. Unit matrix of
order 'n" is denoted by I_ (or I).

i.e. A =[ay], is a unit matrix when a; = 0 forij & a; =1
100

eg. 12{(1) ﬂ yI3=10 1.0
0 0 1

Upper triangular matrix :

A= [aij]m . n IS said to be upper triangular, if a; = Ofori>j (i.e., all the elements below
the diagonal elements are zero).

d
e.g.: () z (ii)
\%

o O QO
o X T
N < O

b
X
0

cC < O
o O QD

Lower triangular matrix :

A =[al, . s said to be a lower triangular matrix, if a; = 0 for i <j. (i.e., all the

elements above
the diagonal elements are zero.)

a 0o a0o00@o0
eg.:()| b c O (i) b c 0O
Xy z xy z 0

Comparable matrices :

Two matrices A & B are said to be comparable, if they have the same order (i.e., number of rows of A &
B are same and also the number of columns).

2 4 4 2

e.g.: (i) A= { 3 _31 o } & B { g {3 } are comparable
2 3 4 30

e.g.: (i) C= & D=| 4 1 are not comparable
3 -1 2 > 3

Equality of matrices :
Two matrices A and B are said to be equal if they are comparable and all the corresponding elements

are equal.
Let A=[a] ., & B=[ol,.q
A=B iff (i m=p, n=q
(i) a;=Db; Vi&j
sing /42 /32 sin®
Example #2: LetA= —1/\/2 cos6| &B=|cos0 cos6 |.Find 0 so that A = B.
cosO tan6 cosb6 -1
Solution : By definition A & B are equal if they have the same order and all the corresponding elements
are equal.
1 1
Thus we have sin0= —,cos0=— — &tan 0 =-1
2 2

- 6=Qn+ﬁn—%.

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
/\ RESDI’IBI’]CE Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow 1= e 5555 | CIN : US0302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Matrices & Determinant, “_

Xx+3 z+4 2y-7 0 6 3y-2
Example #3: If | -6 a-1 0 =| -6 -3 2c+2|,thenfind the values of a, b, ¢, x, y and z.
b-3 -21 0 2b+4 -21 0
Solution : As the given matrices are equal, therefore, their corresponding elements must be equal.
Comparing the corresponding elements, we get
x+3=0 z+4=6 2y—-7=3y-2
a-1=-3 0=2c+2 b-3=2b+4

= a=-2,b=-7,c=-1,x=-38,y=-5,2=2

Multiplication of matrix by scalar :
Let A be a scalar (real or complex humber) & A = [a
defined as AA = [b;];, , , where b; = Aa; V i &].

ilm x n D€ @ matrix. Thus the product 1A is

2 -1 3 5 -6 3 -9 -15
eg.:A= |0 2 1 -3 & -3A=(3)A=| 0 6 -3 9
0 0 1 -2 0 0 3 6

Note : If Ais a scalar matrix, then A = AI, where A is a diagonal entry of A

Addition of matrices :

Let A and B be two matrices of same order (i.e. comparable matrices). Then A + B is defined to be.
A+B = [aij]m xnTt [bij]m xn:
=[Gyl . n Where ¢; = a; + b; Vi &].

1 - -1 2 0 1
eg.: A=| 2 3 ,B=| -2 -3 |,A+B=|0 0
10 5 7 6 7

Substraction of matrices :
Let A & B be two matrices of same order. Then A — B is defined as A + (- B) where — B is (— 1) B.

Properties of addition & scalar multiplication :
Consider all matrices of order m x n, whose elements are from a set F (F denote Q, R or C).
Let M, , , (F) denote the set of all such matrices.

Then
(a) AeM,, ,F)&BeM, . (F) = A+BeM, . (F)
(b) A+B=B+A
(c) (A+B)+C=A+(B+QC)
(d) O =[o0],, . , is the additive identity.
(e) Forevery A e M, (F), —Ais the additive inverse.
(f) L(A+B)=2A+ 2B
(9) AA = Al
(h) (A +2) A=A+ LA
8 0 2 2
Example#4: IFA=|4 -2 andB=| 4 2| ,thenfindthe matrix X, such that 2A + 3X = 5B
3 6 -5 1
Solution : We have 2A + 3X = 5B.

—  3X=5B-2A
- X= %(SB—2A)
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2 21 [8 0 10 -10] [-16 O
—~  X=Msl a4 2|-2/4 2||=1|20 10+ -8 4
305 1] |3 6] 3|25 5 6 -12

o, —10

10-16 —10+0 6 -10 3

= X=120-8 10+4| =112 1a4|=| 4 14

3 3
—25-6 5-12 31 -7 T
3 3

Multiplication of matrices :

Let A and B be two matrices such that the number of columns of A is same as number of rows
of B.i.e,, A= [aij]m ‘p & B= [bij]px o

P
Then AB = [c;] where ¢, = » a,b,. , which is the dot product of i"" row vector of A and j
ijdim x n ij ik™kj
k=1

column vector of B.

01 11
eg.:A= {; 2 ?},B: 0 0 1O0], AB={? g 3 ;}
1120
Notes :
(1) The product AB is defined iff the number of columns of A is equal to the number of rows of B. A
is called as premultiplier & B is called as post multiplier. AB is defined BA is defined.
(2) In general AB = BA, even when both the products are defined.

(3) A (BC) = (AB) C, whenever it is defined.

Properties of matrix multiplication :
Consider all square matrices of order 'n'. Let M, (F) denote the set of all square matrices of
order n. (where Fis Q, R or C). Then

(@) A,BeM (F)=AB e M, (F)
(b) In general AB = BA
(c) (AB) C = A(BC)
(d) I, the identity matrix of order n, is the multiplicative identity.
Al =A=1LA VAeM, (F)
(e) For every non singular matrix A (i.e., |A| # 0) of M, (F) there exist a unique (particular)
matrix B € M, (F) so that AB = I, = BA. In this case we say that A & B are multiplicative
inverse of one another. In notations, we write B= A-' or A = B".
(f) If A is a scalar (AA) B = L(AB) = A(AB).
(9) AB+C)=AB+AC VAB,CeM, (F)
(h) (A+B)C=AC+BC VAB,CeM,(F).
Notes : (1) Let A =[a],, , .- Then AL, = A &I, A=A, where [, & I, are identity matrices of order
n & m respectively.
(2) For a square matrix A, A2 denotes AA, A3 denotes AAA etc.
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1 2 3
Example#5: IfA=|3 -2 1|, then showthat A3—23A—-401=0
4 2 1
1 2 3|1 2 3 19 4 8
Solution : Wehave A2=AA=|3 -2 1||3 -2 1| =|1 12 8
4 2 1|4 2 A1 14 6 15
1 2 3 1 2 3 19 4 8
So AS=AA2=|3 -2 1 3 -2 1|=|1 12 8
4 2 1 4 2 A1 14 6 15
1 2 3 1 2 3 100
Now A3—-23A-401=|3 -2 1|-23|3 -2 1|-40/0 1 O
4 2 1 14 2 1 0 0 1

=69 6 23| +|69 46 -23| +| 0 40 O
92 46 63 -92 46 -23 0 0 40

[63-23-40 46-46+0 69-69+0 00
=] 69-69+0 —6+46-40 23-23+0 =10 0 =0
00

(63 46 69 23 46 69 —40 O 0}
0
0
| 90-92+0 46-46+0 63-23-40 0

Self practice problems :

1) A®) = {C‘,’se _S'”e}, verify that A(a) A(B) = A(o. + B).
sin® coso
Hence show that in this case A(a). A(B) = A(B) . A(a).
4 6 -1 2 4
@2 LetA=[3 0 2|, B=|0 1/andC=[3 1 2].
1 2 5 42

Then which of the products ABC, ACB, BAC, BCA, CAB, CBA are defined. Calculate the
product whichever is defined.
Answer (2) Only CAB is defined. CAB = [25 100]

Transpose of a matrix :

Let A =[a,] Then the transpose of A is denoted by A’( or AT) and is defined as

mxn*
A" =[b],, ,whereb;=2a; Vi&j.

i.e. A’ is obtained by rewriting all the rows of A as columns (or by rewriting all the columns of A as
rows).

1 2 3 4
eg. :A=|a b c d , A=
Xy z w

AWM =
o 0 T o
S N < X
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Results : (i) For any matrix A = [a;], , », (A")" = A

(ii) Let A be a scalar & A be a matrix. Then (AA)' = LA’
(iii) (A+B)=A"+B' & (A-B) = A’— B’ for two comparable matrices A and B.

(iv) (AjxA 2. xA) =AtA+ ...+ A/, where A are comparable.

(v)  LetA=[a],,.,&B=[bj],,,.then (AB) = B/A'

(vi) (AjA, ... A=A AL A, . A/, provided the product is defined.
Symmetric & skew-symmetric matrix: A square matrix A is said to be symmetric if A’ = A
i.e. Let A = [a],. Ais symmetric iff a; = a; Vi &j. A square matrix A is said to be skew-
symmetricif A’ =—-A
i.e. Let A =[a;],.. Ais skew-symmetric iff a; = —a; Vi &].
[a h g
e.g. A=|h b f|isasymmetric matrix.
g f c
[0 x vy
B=|-x o z|isaskew-symmetric matrix.
-y -z 0
Notes :
(1) In a skew-symmetric matrix all the diagonal elements are zero.
(v a=-g = 3; = 0)
(2) For any square matrix A, A + A’ is symmetric & A — A’ is skew-symmetric.
(3) Every square matrix can be uniquely expressed as a sum of two square matrices of
which one is symmetric and the other is skew-symmetric.
A =B+ C, where B = % (A+A)&C= % (A=A,
-2
Example #6:1fA=| 4| ,B=[1 3 —6], verify that (AB)' = B'A".
5
Solution : We have
-2
A=| 4|,B=[1 3 -6]
5
-2 -2 -6 12
Then AB=| 4| [1 3 -6]=|4 12 -24
5 5 15 -30

1
Now A'=[-245,B'=| 3

-6
1 -2 4 5
BA'=| 3|/[-245]=|-6 12 15| =(AB)
-6 12 -24 -30

Clearly (AB)' = B'A'
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2 2 4
Example #7 : Express the matrix B = |-1 3 4| as the sum of a symmetric and a skew symmetric
1 -2 -3
matrix.
2 -1 1
Solution : Here B'=|-2 3 -2
-4 4 -3
o 3 3
4 -3 -3 2 2
1 w1 3
Let P=§(B+B)=§—3 6 2 =-3 3 1
-3 2 -6 3
-— 1 -3
L 2 ]
g =
2 2
. | -3
Now P=|— 8 1 |=P
2
=3 1 -3
L 2 ]
Thus P =% (B + B') is a symmetric matrix.
o VB
1 |08 1 e
Also, Let Q=§(B—B‘)=§ 1 0 6= 3 3
5 6 0 5
- -3 0
L2 ]
0 A
2 3
Now Q'= —% 0 -3|=-Q
_E 3 0
Thus Q= % (B —B') is a skew symmetric matrix.
o 3 B g 1S
X 2 2 1 2 2 2 2 _4
Now P+Q=_?3 f]+35 0 3] =]-13 4/-B
-3 5 1 -2 3
— 1 =3 = -3 0
2 2

Thus, B is represented as the sum of a symmetric and a skew symmetric matrix.

Thus, B is represented as the sum of a symmetric and a skew symmetric matrix.

/\
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Example # 8 : Show that BAB’ is symmetric or skew-symmetric according as A is symmetric or skew-

symmetric (where B is any square matrix whose order is same as that of A).

Solution : Case - 1A is symmetric = A=A
(BAB')" = (B')'A’B' = BAB' = BAB’ is symmetric.
Case -1 A is skew-symmetric = A=-A
(BAB')' = (B'YA'B’
=B(-A)B
=— (BAB)

BAB' is skew-symmetric

Self practice problems :

(8) For any square matrix A, show that A’A & AA’ are symmetric matrices.

(4) If A & B are symmetric matrices of same order, then show that AB + BA is symmetric and
AB — BA is skew-symmetric.

Submatrix: Let A be a given matrix. The matrix obtained by deleting some rows or columns of A is called

as submatrix of A.

abc d a
ed. A=|x y z w| Then|x are all submatrices of A.
p qr s Y

Determinant of a square matrix :

To every square matrix A = [aij] of order n, we can associate a number (real or complex) called

determinant of the square matrix.
Let A =[a],,, be a 1x1 matrix. Determinant A is defined as |A| = a.

eg. A=[-3,4 Al =-3
Let A = {: ﬂ , then |A| is defined as ad — bc.

5 3

e.g. A= {_1 4

},IAI=23

Minors & Cofactors :

Let A be a determinant. Then minor of element a;, denoted by M, is defined as the determinant

of the submatrix obtained by deleting it row & ji" column of A. Cofactor of element a;, denoted

by C;, is defined as C; = (- 1)'*1 M,
0.1 A2 b‘
9. - c d
My =d =Gy
Mip=¢, Cjp=~c
Mpy = b, Cpy = =D
M22=a—022
abc
eg.2 A=|p g r
Xy z
q
M, = y z =qz-yr=_GCy,
a

b
M23=‘X y‘=ay—bx,023=—(ay—bx)=bx—ay etc.

/\
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Determinant of any order :

Let A = [a;], be a square matrix (n > 1). Determinant of A is defined as the sum of products of elements
of any one row (or any one column) with corresponding cofactors.
a11 a12 a13 1
eg1l A=|a, a, ay
a31 a32 a33 i
|Al =a,,Cy; + a;, Gy, + a,3C,5 (using first row).

_ a22 a23 a21 a23 a21 a22
= ayq ~ap 13
a32 a33 a31 a33 a31 a32
|Al =a, Cy, + a5, C,y + a3,C4, (using second column).
a, a a,, a a,, a
- _ a12 21 23 + a22 11 13 - ag, 11 13
a31 a33 a31 a33 a21 a23

Transpose of a determinant : The transpose of a determinant is the determinant of transpose of the
corresponding matrix.

a, b, c a, a, a,
D=|a, b, ¢, = D' = b, b, b,
a, b, c, C; C, Cy

Properties of determinant :

(1) |A| = |A’| for any square matrix A.
i.e. the value of a determinant remains unaltered, if the rows & columns are inter changed,
a, b, c a, a, a,
ie. D=|a, b, c,] = [b, b, by =D
a, b, c, C; C, G4
(2) If any two rows (or columns) of a determinant be interchanged, the value of determinant is
changed in sign only.
a, b, c a, b, c,
e.g. Llet D,= |a, b, ¢, & D,=1a; b, ¢ Then D, =-D,
a, b, c, a, b, c,
(3) Let A be a scalar. Than A |A| is obtained by multiplying any one row (or any one column)
of |A| by A
a, b, c Ka, Kb, Kc;,
D=la, b, c, and E=|a, b, ¢, Then E =KD
aS b3 C3 a3 b3 C3
(4) |AB|=|A[|B].
(5) [AA| = 2" |A], when A = [a],.
(6) A skew-symmetric matrix of odd order has determinant value zero.
(7) If a determinant has all the elements zero in any row or column, then its value is zero,
0 0 O
ie. D= |a, b, c,|=0.
a3 b3 CB
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(8) If a determinant has any two rows (or columns) identical (or proportional), then its value
is zero,
a, b, c
i.e. D=l|a, b, ¢ =0.
aS b3 C3
(9) If each element of any row (or column) can be expressed as a sum of two terms then the
determinant can be expressed as the sum of two determinants, i.e.
a,+x b,+y c,+z a, b, c X y z
a, b, C, = la, b, ¢, + |a, b, c,
3, by Cs a; by c4 a; by cg

(10) The value of a determinant is not altered by adding to the elements of any row (or column) a
constant multiple of the corresponding elements of any other row (or column),

a, b, c a, + ma, b, + mb, ¢, + mc,
ie. D,= |a, b, c,/and D,= a, b, C, . ThenD, =D,
a, b; c, a, + na, by + nb, c¢; + nc

(11) Let A = [a],. The sum of the products of elements of any row with corresponding

cofactors of any other row is zero. (Similarly the sum of the products of elements of
any column with corresponding cofactors of any other column is zero).

a b c
Example #9 Simplify (b ¢ a
c ab
Solution : Let R,—>R,+R,+R,
a+b+c a+b+c a+b+c 1 1 1
= b c a =(@+b+c)|b ¢ a
c a b c ab
Apply C—-C,-C,C,—>C,-C,
0 0 1

=(@a+b+c)|b-c c-a a

c—-a a-b b
=(a+b+c)((b-c)(a—-b)—-(c-a)p
=(a+b+c)(ab+bc—-ca—-b?-c?+2ca-a?
=(a+b+c)(@ab+bc+ca—-az—b2-c? =3abc—-a*-b’-c®

a b ¢
Example # 10 Simplify |a® b* c?
bc ca ab
Solution : Given determinant is equal to
a® b® ¢ a® b* ¢*
_ L ad & ¢ l=1a® p® ¢t
abe abc abc abc 1 1 1

Apply C,-»C,-C,, C,—->C,-C,
a?-b? b®-c? c?
=|a*-b® b*-c® ¢t
0 0 1
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2

a+b b+c c
=(a-b)(b-c)|a®+ab+b®> b?+bc+c® c*
0 0 1

(a—Db) (b—-c)[ab? + abc + ac? + b® + b?C + bc? — a?b — a’c — ab? — abc — b® — bC]
(@a—Db) (b—c)[c(ab + bc + ca) —a(ab + bc + ca)]
(a—b) (b—-c)(c—a)(ab+ bc +ca)

Self practice problems
0 b-a c-a

(5) FindthevalueofA=.|a-b 0 <c¢-b
a-¢c b-c 0
b®’-ab b-c bc-ac
(6) Simplify . | ab-a®* a-b b®-ab
bc-ac c-a ab-a?
a-b-c 2 a 2 a
(7) Provethat | 2 b b-c-a 2 b |[=(a+b+c)s
2c 2c¢c c-a-b

(op
o

1
(8) Show that | 1 ca |=(a-b) (b-c) (c—a) by using factor theorem .
1

o O T o
Q
o

Answers : (5) (6) 0

Application of determinants : Following examples of short hand writing large expressions are:

(i Area of a triangle whose vertices are (x,y);r=1,2, 3is:
” Xp Yy 1
D= > X, Y, 1/If D=0 then the three points are collinear.
Xg Y3 1
x y 1
(i) Equation of a straight line passing through (x,, y,) & (x, y,) is |, y, 1 =0
X; Y, 1
(iii) The lines : ax+by+c,=0..... (1)

ax+by+c,=0....... (2)
ax+by+c,=0....... (3)
a, b, c
are concurrent if, a, b, ¢, =0.
a3 b3 CB
Condition for the consistency of three simultaneous linear equations in 2 variables.
(iv) ax® + 2hxy + by?2 + 2gx + 2fy + ¢ = 0 represents a pair of straight lines if:
a hg
abc + 2fgh—af?—bg2-ch2=0=|h b f
g f ¢

Singular & non singular matrix : A square matrix A is said to be singular or non-singular according as |A|
is zero or non-zero respectively.
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Cofactor matrix & adjoint matrix: Let A =[], be a square matrix. The matrix obtained by replacing

each element of A by corresponding cofactor is called as cofactor
matrix of A, denoted as cofactor A. The transpose of cofactor matrix of
A is called as adjoint of A, denoted as adj A.

i.e. it A =[al,
then cofactor A = [c;], when c; is the cofactor of a; Vi & .
Adj A = [dij]n where dij =GV i &j.

Properties of cofactor A and adj A :
(@) A.adiA=|A|l = (adjA) A where A = [a],.

(b) |adj Al = |A|"~1, where n is order of A. In particular, for 3 x 3 matrix, |adj A| = |A|2
(c) If A'is a symmetric matrix, then adj A are also symmetric matrices.
(d) If Ais singular, then adj A is also singular.
Example # 11 : For a 3x3 skew-symmetric matrix A, show that adj A is a symmetric matrix.
0 a b c® -bc ca
Solution : A=|-a 0 c cof A=|-bc b* -ab
b —< 0 ca -ab a°

adjA=(cof A= |-bc b® —ab| which is symmetric.
ca -ab a°

Inverse of a matrix (reciprocal matrix) :
Let A be a non-singular matrix. Then the matrix ﬁ adj A is the multiplicative inverse of A (we call it inverse of
A) and is denoted by A~". We have A (adj A) = |A| I, = (adj A) A

A [Ladj A] =1 =(iadj Aj A, for A is non-singular

|A| A
- A =|1—| adj A.
Remarks :
1. The necessary and sufficient condition for existence of inverse of A is that A is non-singular.
2. A-'is always non-singular.
3. If A=dia(a;, @y, -.-.., @,,) Where a; # 0 Vi, then A~" = diag (a7 ", a5, ..., &,y ).
4. (A-1)" = (A")~" for any non-singular matrix A. Also adj (A’) = (adj A)'.
5. (A" = A if Ais non-singular.
6. Let k be a non-zero scalar & A be a non-singular matrix. Then (kA)~! = % A,
7. AT = —for |A] % 0.

[A]

Let A be a non-singular matrix. Then AB=AC=B=C & BA=CA=B=C.
. A is non-singular and symmetric = A~ is symmetric.
10. (AB)~' = B-' A-'if A and B are non- singular.

11. In general AB = 0 does not imply A = 0 or B = 0. But if A is non-singular and AB = 0, then B = 0.
Similarly B is non-singular and AB = 0 = A = 0. Therefore, AB = 0 = either both are singular or one of
them is 0.
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1 3 3
Example #12:I1fA=|1 4 3|, thenverify that AadjA=|A|IL Also find A~
13 4
Solution : Wehave |[A|=1(16-9)-3(4-3)+3(3-4)=1+0
NowC,; =7,C;,=-1,C;3=-1,C,;,=-3,C,,=1,C,3=0,C3;,=-3,C3,=0,Cy5 =1
7 -3 -3
ThereforeadjA=|-1 1 0
-1 0

-1 1 0 7-4-3 -3+4+0 -3+0+3
-1 0 1 7-3-4 -3+3+0 -3+0+4

Now A(adjA) = {

_

1

3 3|7 -3 -3 7-3-3 -3+3+0 -3+0+3
4 3

3 4

100 100
=101 0/=(1)|0 1 0f=|ALI
00 1 00 1
7 -3 -3 7 -3 -3
Also A—1=ﬁade=?—1 1 0|=|-1 1 0
-1 0 1 -1 0 1

2 3
Example # 13 : Show that the matrix A = L 2} satisfies the equation A2 —4A + I = O, where I is 2 x 2 identity

matrix and O is 2 x 2 zero matrix. Using the equation, find A-" .

Solution : We have A2=A.A = '/ A = 7 oE
1 2|1 2 4 7

Hence A2—4A+I=7 14 + 1IN0, _ 080 -0
4 7 4 8 0 1 00

Now A2—4A+1=0

Therefore AA—4A =—1

or AAA-")—4 A A-' = —T A" (Post multiplying by A-' because |A| = 0)
or AAAT-—41=-A" or Al — 4] = — A

or Al — Al A= 4 0 (23 _ 2 3
0 4 1 2 -1 2

2 -3
Hence A=
-1 2

Example # 14 : For two non-singular matrices A & B, show that adj (AB) = (adj B) (adj A)

Solution:  We have (AB) (adj (AB)) = |AB| I, = |A|[B|1,
A1 (AB)(adj (AB)) = |A] |B] A
- B adj (AB) = |B| adj A (+ A= —adiA)

[Al
- B1BadJ(A)=|B|B—1ade
= adj (AB) = (adjB) (adj A)
Self practice problems :

9) If Ais non-singular, show that adj (adj A) = |A|"~2 A.
(10)  Prove that adj (A~") = (adj A)~".
(11)  For any square matrix A, show that |adj (adj A) | = |A["".
(12)  If A and B are non-singular matrices, show that (AB)~' = B-' A-'.
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Elementary row transformation of matrix :

The following operations on a matrix are called as elementary row transformations.

(a) Interchanging two rows.
(b) Multiplications of all the elements of row by a nonzero scalar.
(c) Addition of constant multiple of a row to another row.
Note : Similar to above we have elementary column transformations also.
Remarks : Two matrices A & B are said to be equivalent if one is obtained from other using elementary

transformations. We write A ~ B.

Finding inverse using Elementry operations

(i)

(i)

Solution :

Using row transformations :
If A'is a matrix such that A-' exists, then to find A-" using elementary row operations,
Step I : Write A = IA and

Step II : Apply a sequence of row operation on A = TA till we get, I = BA.

The matrix B will be inverse of A.

Note : In order to apply a sequence of elementary row operations on the matrix equation X = AB, we
will apply these row operations simultaneously on X and on the first matrix A of the product AB on RHS.

Using column transformations :

If A'is a matrix such that A-' exists, then to find A~" using elementary column operations,

Step I : Write A = Al and

Step II : Apply a sequence of column operations on A = Al till we get, I = AB.

The matrix B will be inverse of A.

Note : In order to apply a sequence of elementary column operations on the matrix equation X = AB, we
will apply these row operations simultaneously on X and on the second matrix B of the product AB on
RHS.

2
3 | using elementary operations.
1

012 1 0
Write A=1A,ie. |1 2 3|, =|0 0
3 1 1 0 1
[1 2 3 010
or 01 2=(100| A (applying R, <> R.)
13 1 1 0 0 1
1 2 3] [0 1 0
or o1 2|=11 0 (applying R; - R; — 3R,)
0 -5 -8 |0 -3 1
1 0 1] [2 1 0
or 01 2|=;1 0 O|A (applying R, > R,;-2R,)
0 -5 -8 |0 -3 1
(1 0 -1 -2
or 01 2= ] (applying R; — R, + 5R,)
0 0 2

/\
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-2 1 01
10 -1 1
or 01 2|=A|1 0 O0]A (applying R3—>§R3)
00 1 5 -3 1
12 2 2]
11 ]
100 [2 22
or 01 2=|1 0 O0]A (Applying R; = Ry +R,)
0 0 1 5 31
12 2 2]
(1 2 1]
100 2oz Z
or 0 10/ =|-4 3 -1A(ApplyingR,—>R,-2R,)
0 0 1 5 3 1
12 2 2]
11 1]
2 2 2

Hence A-'=—4 3 -1

5 8 1
12 2 2]
System of linear equations & matrices : Consider the system
Ay Xq + ApXo + e +a.X, = by
ApyXy + gy Xp + wereennnns +a,, X, = b,
Ay Xy + ApoXo + e +a,.X,=b,
b,
Ay @y e a, X, b
2
Let A Ay Ay eeeeeeen a,, X = X, 4B -
Qi Bpp  eeeeeen anm X, _.b.r;_

Then the above system can be expressed in the matrix form as AX = B.
The system is said to be consistent if it has atleast one solution.

System of linear equations and matrix inverse:
If the above system consist of n equations in n unknowns, then we have AX = B where A is a square

matrix.
Results :
(1) If Ais non-singular, solution is given by X = A-'B.
(2) If Ais singular, (adj A) B = 0 and all the columns of A are not proportional, then the system has
infinitely many solutions.
(3) If Ais singular and (adj A) B = 0, then the system has no solution (we say it is inconsistent).

Homogeneous system and matrix inverse :
If the above system is homogeneous, n equations in n unknowns, then in the matrix form itis AX = O.
(v inthis case by =b, = ....... b, = 0), where A is a square matrix.
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Results :
(1) If A'is non-singular, the system has only the trivial solution (zero solution) X =0
(2) If A is singular, then the system has infinitely many solutions (including the trivial solution) and

hence it has non-trivial solutions.

X+y+z2=6
Example # 16 : Solve the system x -y +z =2 using matrix inverse.
2x+y-z=1
1 1 1 6
Solution : LetA={1 -1 1|,X=|y| &B=]2
2 1 - z 1

Then the system is AX = B.
|A| = 6. Hence A is non singular.

0 3 3
CofactorA=|2 -3 1
2 0 -2
0 2 2
adjA=|3 -3 0
3 1 -2
2 0 1/3
A—1=ﬁade= 3 -3 0} =|1/2 -1/2 ]
3 1 2 1/2 1/6 -1/3
0 1/3 1/3 |6 X 1
X=ATB=|1/2 -1/2 0 2 i.e. yl =12 = x=1,y=2,z2=3.
1/2 1/6 -1/3||1 z 3
Self practice problems:
01 2
(13) A=|1 2 3|.Findtheinverse of A using |A| and adj A.
3 1 1
(14) Find real values of A and p so that the following systems has
(i) unique solution (ii) infinitely many solutions (iii) No solution.
X+y+z2=6
X+2y+3z=1
X+2y +Az=|

(15) Find A so that the following homogeneous system have a non zero solution
X+ 2y + 32 = AX

3X+y+2z=2Ly
2X+3y+z=2z
1 1 1
2 2 2
Answers: (13) | 4 3 1| (14)()r=3,peR(i)A=3,u=1 (ii)A=3,u=1 (15 r=6
5 3 1
2 2 2
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Bl Exercise-1

= Marked questions are recommended for Revision.

= fiffed we siev drFg e B

PART - | : SUBJECTIVE QUESTIONS

YT - | : fASATH® Y39 (SUBJECTIVE QUESTIONS)

Section (A): Matrix, Algebra of Matrix, Transpose, symmetric and skew symmetric

matrix,

Gug (A) : g, AT BT sreriore, IR, FafId ga faws wwfie simegg,
A-1.  Construct a 3 x 2 matrix whose elements are given by a, = 2i —j.
U% 3 x 2 Higwy g3y e aaud a, = 20 —j 9 A S # |

Ans
Sol. a,=2i—j
a, = 2
a,= 2-
A-2 If {
gfg {
Ans.
Sol. { Xy

2x-y 0 w

A-3.LetA+B+C=B ﬂ ,4A+2B+C={0

Ans. {

Sol. 3A+B-= {_:

:>2A={4
8

2 —1/2
4 -1

2x-y 0 w
(x, ¥, z,w)=(1,2,4,5)

Il

HF!TA+B+C=E

Joeels 3
:

11 4
005

on comparison (F& HR W)

{

—1
0

|

ﬂ ,4A+ZB+C={

1

=

11 4

1 4
,findx, y, z, w.
0 5

A S}ﬁ,ﬁﬁx,y,z,wﬁﬁiﬁﬁﬂl

2x—-y=0 = z=4 = w=5
Hence (31d:) x=1,y=2,z=4,w=5

M andoas3Bsc=|® 2|4
2 2 1

0

-1/2
—1

hen find A

_21} 3IR9A +3B+C= B ﬂ Jq A STd PIfTg —

N\ Resonance”’
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1 2
A-4 fA=|3 -4 andB={‘71r ° 2},wiIIABbeequaltoBA.AIsofindAB&BA.
5 6
12 4 5 6
gt A= |3 4| iR B= {7 8 z}ﬁ,aﬁWTBAsﬁ?ABW@ﬁ?ABGﬂ?BAQﬁW
5 6
HIFTY |
18 -11 10 49 24
Ans. AB=| -16 47 10 ,BA{7 58}
62 -23 42 -
12 4 5 6
Sol. A=|3 4 B={ }
7 -8 2
5 6
4+14 5-16 6+4 18 —-11 10
AB= [12-28 15+32 18-8 = AB=|-16 47 10
20+42 25-48 30+12 | 62 23 42
BA - 4+15+30 8-20+36 y. BA - 49 24
7-24+10 14+32+12 |—7 58
A5 ffA=| S , then show that A® = 7
1 - 3 -5
4 7 12
uﬁA{f Jﬁ,aﬁuﬁaaﬁm%m{s 5}
Sol. Method fasi -1
pee AA= (S THIZ A S| 8
1 —1|({1 -1 2 -3
- Ao Az Ao 5 -8(|3 4 - A= 7 12
2 3|1 1 3 -5
Method fagt — 2 (mathematical Induction TR SR R ¥)
A 3 4
1 -1
Let 777 A" = 1+2m —4m . At — 1+2(m+1) —4(m+1)
m 1-2m m+1 1-2(m+1)
Also . Am = Am A = 1+2m —4m 3 4 _ 3+6m—-4m —4-8m+ 4m
m 1-2m| |1 1 3m+1-2m —-4m-—1+2m
| 1+2(m+1) —4(m+1)
| m+1 1=2(m+1)
If A is true then A™' is also true so A™ is true in general
I AnF & a1 A ) Ig B o I An ol T B
o
0 —tan— .
A6. IfA= 2 showthat(I+A)=(I—A){C(_)SOL _S'”“}
o sina.  cosa
tan— 0
2
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(04
0 —tan— .
afk A= 2 ‘s'\r,ﬂﬁsr‘q’ﬁ?aaﬁﬁmﬁs(nA):(l—A){cc_)SG _S'”“}
o sina  cosa
tan— 0
2
Sol. (I+A)=(I-A) {Cc,’sa _S'”“}
sina  cosa
_ o]
10 0 —tanE 1 —tan—
L.H.S. = 0 1 + =
- tan— 0 tan 1
L ] 2
i OL_ (03
0 —tan— . 1 +tan— .
RHS. 10 B 2 c<?3a —sina - 2 093a —sina
0 1 o sina.  cosa o sina  cosa
tan— 0 tan— 1
L 2 J 2
O A 0 4 .o (04 Ccosa
- cosa + 2sin—sin— sin—| —2cos— +
. o . o 2 2 2 o
cosa +sinatan— —sina +tan—cosa CcosS—
2 2 2
= =
(00 . q (09
—tan—=cosa +sina  sinatan—= +cosa cod
- 2 2 sing| - 222% 4 2c0s cosa + 2sirt &
2 o 2
cos—
L 2 i
1 —tan
N 2
tan > 1
L 2
cosx -sinx O
A-7. GivenF(x)=| sinx cosx 0] .Ifx e R Then for what values of y, F(x +y) = F(x) F(y).
0 0 1
cosx -sinx O
f&ar 1 8 f&% F(x) =| sinx cosx 0.3 x e R, @ y& fod A9 & forg
0 0 1
F(x +y) = F(x) F(y) 2 |
Ans. yeR
cosx -—sinx 0 cos(x+y) —-sin(x+y) 0
Sol. F(x)=|sinx cosx O] ;F(x+y)=|sin(x+y) cos(x+y) O
0 0 1 0 0 1
cosx —sinx 0||cosy -siny 0
F(x). F(y)= | sinx cosx O||siny cosy O
0 0 1 0 0 1
COSXCOSy —sinxsiny —cosxsiny—sinxcosy 0 cos(x+y) —-sin(x+y) 0O
= | sinxcosy+ cosxsiny cosxcosy-—sinxsiny 0 = |sin(x+y) cos(x+y) O|=F(x+Yy)
0 0 1 0 0 1
~yeR
A-8. LetA=[a]  , wherea, =i>—j*. Show that A is skew-symmetric matrix.

a1 A=[a),,, & a =i2—j2, vaRRiq #Ifw A v wafid €
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Sol.

Ans.
Sol.

Hindi.

P 1-22 P£-3° 0 -3 -8
A=|22—1F 22-2%2 2°-3*=3 0 -5

31 3F-22 3*-3% 8 5 0
So A is skew symmetric matrix

ara: A faww amfig ez @

1 4 6][0 2 3|[1 79
fC=|7 2 5{|-2 0 4||4 2 8| ,thentraceof C+C3+C®+ ........ +C%is
9 8 3/|-3 4 0||6 53
1 4 6][0 2 3|[1 79
aeC=|7 2 5(|2 0 4||4 2 8|81 AT C+C3+C%+....... +COFH ARG T —
9 8 3/|-3 4 0||6 53

Zero

C=ABA" whereB"=-B

— CT=(AT)TB'AT=-ABAT=-C

= C is skew matrix = C83, C5%, ........... ,C%° are also skew matrix
=traceof C+ C3+ C%+ ...... + C¥is zero

C=ABATwiEl BT=-B

— CT= (AT)TBTAT=— ABAT=—C

= Cfvg wafdda 8 = C3,C°, ........... ,C% fayn wafag &
=>C+C%+Co4 ...+ CO¥F INW I ©

Section (B) : Determinant of Matrix
@ug (B) : AYE BT GRS

B-1.

Sol.

B-2.

0 1 seca
If the minor of three-one element (i.e. My,) in the determinant |tana. —seca tana | is 1 then find the
1 0 1

value of a.. (0 < a < m).
0 1 seca

& T IRM% |tano -seca tano | § 3@¥d 3-1d SUNRIPOG (3f1id My,) b1 4 1%, I o b1 44
1 0 1
A1d DI 5@l (0 < a < 7).

Ans. O, 3—“, T
4

0 1 seca ’ sec

tana —seca tana| ; M,, = e
—seco tana

1 0 1
tan o + sec? o =1 (*~ 1 +tan? a = sec? a)
tan o = —tanZ a = tana(l +tana) =0 =tana=0,tanoa=-1

T
o=nt ordl a=nn—z ,hel

Using the properties of determinants, evalulate:

RS & ot & ST | e & w9 S e |

23 6 11 0 ¢ b
()|36 5 26 (i) ¢ 0
63 13 37 b -a 0

/\
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103 115 114| [113 116 104 Vi3+ 3 25 B
(iif) 111 108 106| + (108 106 111]. (v) N15+v26 5 10
104 113 116 (115 114 103 3+J65 5 5
Ans. ()0 ()0 (ii)0 (iv) 5(3v2 —543)
23 6 11
Sol. (i) 36 5 26
63 13 37

Applying C, — 2C, + C, ¥

23 23 11

36 36 11

63 63 37

In this two rows are similar so |A| =0

S99 Q1 Ufdadl w9 © sy |A| = 0

0 ¢ b

(i) -¢c 0 a

-b -a 0

It is skew-symmetric determinant of odd order so |A| = 0

g fave Ha & v FAfia eneE & gafey [A|=0

103 115 114 113 116 104
(iii) 111 108 106| + (108 106 111
104 113 116 115 114 103
Applying operation in first determinant
gorq ARfOTS H
C, & G,
115 103 114 113 116 104
-[108 111 106| + [108 106 111
113 104 116 115 114 103
Applying operation in first determinant Y2\ HR{0TH
C, & C,
115 114 10 113 116 104
=1|108 106 111 + [108 106 111
113 116 10 115 114 103
Applying operation in first determinant Y2\ ARf0TH
R, & Ry
113 116 104 113 116 104
—-1108 106 111| +|108 106 111| =0
115 114 103 115 114 103

13+ B3 25 B ¥ 25 5| i3 25 5
(v) |[Vi5+426 5 10| = 15 5 Ji0|+|J26 5 10
3+J65 fi5 5 3 is5 5| \65 i5 5

1 2 1 1 2 1
- J3B\B|\5 B 3|+Ta5{5|\Z VB |2
& BB NN
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Matrix and Determinants
C,—>C,-GC,

—1

2
N

Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029

1
= 53| 0 V2| =5(3v2-5\3)
0 V38 5
B-3. Provethat:
Rrg BTy —
1 1 1
(i) a b c|=(@-b)(b-c)(c-a)(a+b+c)
a® p® ¢
a b+c a°
(ii) b c+a b?|=-(a+b+c)(@a-b)(b-c)(c-a)
c a+b ¢*
b+c a a
(iii) b c+a b |=4abc
C c a+b
1 a® a 11 1
(iv) If |1 b® b*|= (a+b)(b+c)(c+a)la b c
1 ¢® ¢t a® b® ¢
1 a® a 1 ¥
I |1 b® b*|=(a+b)(b+c)(c+a)|a b c
1 ¢® ¢t A b
1 1 1
Sol. (i a b c|=(@-b)(b-c)(c—a)(a+b+c)
a3 B® 8
Applying C; > C, - C,&C, > C, - C, ¥
0 0 1 0 0 1
a-b b-c c|=(a-b)(b-c) 1 1 c
a®-b® pb*-c¢® ¢t a®+b’+ab b®+c®+bc ¢
=(a-b)(b-c)(c—a)(a+b+c)
a b+c a°
(i) b c+a b?
c a+b ¢?
Applying C, - C, + C, (@fhar G, - C, + C, 9)
a a+b+c a° a1 a
b b+c+a b®> |=(a+b+c)|b 1 b?
c c+a+b c? c 1 ¢c?
1 a a
=—(a+b+c)|1 b b? | =—(@a+b+c)(a=b)(b-c)(c-a)
1 c?
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Matrix and Determinants

b+c a a
(iii) b c+a b | byR,—>R;+R,+R;
C c a+b
b+c a+c a+b
=2\ b c+a b | byR, >R, =R,
c c a+b

b a 0
=2 |b c+a b | =2[b((c+a)(a+b)—cb)—a(ab +b2-bc)]
c ¢ a+b

=2 [b(ac + cb + a2 + ab — cb) — a2b — ab? + abc]
= 2 [abc + a%b + ab? — a%b — ab? + abc] =4 abc

1 a® a* 1 1 1
(iv) 1 b2 b* | =K| a b ¢ | =(@-b? (b2-c?) (c2—a?)=K@a-b)(b-c)(c—a)
1 ¢? ¢! a® b? c?

B-4. If a, b, ¢ are positive and are the pt", gi", rt" terms respectively of a G.P., show without expanding that,
loga p 1
logb g 1| =0.
logc r 1
Ife PR 2 & pd, qd TA1 rd IS FHAL: a, b, ¢ TA S B, A I IR & welRia sifse
loga p 1
logb g 1| =0.
logc r 1

loga p 1

Sol. logb g 1|=0

logc r 1

Here a = AR, b = AR*", C = AR
logAR*™ p 1 |logA+(p—1)logR p 1
logARY™" q 1| = [logA +(q—1)logR q 1
logAR™" r 1 logA +(r—1)logR r 1

Applying R, - R, > R, & R, > R, — R,

logA+(p-NlogR p 1 logA+(p—1)logR p 1
logR(q-p) g-p 0| =(r-p)@-p) |logR 1.0 =0
logR(r —p) r-p O logR 10

B-5. Find the non-zero roots of the equation,

frrforaa AHIeRvN & e o = BIfvRI—

a b ax+b 15-2x 11 10
(i) A= b C bx+c | =0. (i) 11-3x 17 16| =0
ax+b bx+c c 7-x 14 13
Ans. (i) x=-2b/a (ii) 4
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a b ax+b
Sol. ()| b c bx+c|l =0
ax+b bx+c C
Applying Sifshar C, - C,-C, ¥

a b ax a b a
b C bx|=0 = x| b c b{=0
ax+b bx+c -bx ax+b bx+c -b
Applying @f$ar C, — C, - C, ¥
0 b a
x| 0 c b| = x(ax + 2b)(b?—ac) =0

ax+2b bx+c -b

. Non zero root of equation FHIHRT BT AT ol X =—@
a

15-2x 11 10
(if) 11-3x 17 16
7—-x 14 13
Applying @f$ar C, - C, - C, 4
15-2x 1 10
11-3x 1 16/ =0
7-x 1 13
Applying Sf$pam R, - R, - R, & W@ R, > R,— R, 4
8-—x 0 -3
4-2x 0 3| =0=-1[B8-x)3+3(4-2x)]=0 =>9x=36 =x=4
7-x 1 13
Sy S S,
B-6.= If S =o +p"+y"thenshowthat|S, S, S,| =(a-B)2B-7)2@-a)?*
S, S, S,
S, S, S,
e S, = of + P+ y" B, A1 YR BINTT 6 (S, S, S,| =(a—B)2B-7)2 (- )3
S, S, S,
S, S, S, 3 a+B+y o +p%+v2
Sol. A=|s, s, s;| =| a+PB+y a2 +p2+92 P +B 4R
S; S S, a®+p2+v2 P +pP+yd ot 4pt4yt
1 1
=l o B v | =(@PBPE-v2-a?
(1,2 BZ ’}/2

a,li+ bm; al,+bm, a/l, +bm,
B-7.». Showthat |a,l, +b,m, a,l, +b,m, a,l, +b,m,;| =0.
aly+b;m, a;l, +bym, a;l; +b;m,

a,L+ bm; al,+bm, a/l, +bm,
UeRid I & |a,l, +b,m, a,l, +b,m, a,l, +b,m,| =0.
a;ly+by;m, a;l, +bym, a;l; +bym,
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a, L+ bm, a/f,+bm, a/f,+bm, a, b, 0 0 L, Ly
Sol. a,l,+b,m —a,f,+bm, a,l;+b,my|= |[a, b, 0[|m m, m; |=0
a, !, +b,m;, a,l, +bym, a,/;+by;m, a, b, 0 0 0 O
e” sinx .
B-8. If = A + Bx + Cx2 + ....., then find the value of A and B.

cosx In(1+x)

X

sinx
cosx In(1+x)
Ans. A=0,B=0

e

g =A+BXx+CxX2+ ..., a9 AQAT B &1 919 1T HITOTT |

Sol. © sinx =A+Bx+ Cx?+ Dx® + ...
cosx In(1+x)
Puttingx=0=A=0.
Further on differentiating w.r.t. x
y , e*  cosx
e sinx 1 =B +2Cx + 3Dx2 + ...
—sinx In(1+x)| |cosX
(1+x)
Puttingx=0=B=0
Hindi. | 5™ |_A+Bx+Cx+Dx+...

cosx In(1+x)
X=0%E9 W = A=0.
X T qTUeT qh ] BT TR

X

e COS X

1 =B+ 2Cx + 3Dx2 + ...

(1+x)

X

e sinx

—sinx In(1+x)| [cosX

X=03g9 W =>B=0

Section (C) : Cofactor matrix, adj matrix and inverse of matrix
@ue (C) : UEEvs AE, GeEvsY g U4 s B Ufdard

c1. tAa=|2 | B={2 2| c=|2 °|andAB-CD=0findD.
3 4 7 4 3 8

uf%A:B _41},5{3 ﬂ,c{z 5} 3R AB-CD =073, oI DS S|

Ans. -191 -110
77 44

o =[5 o= 5 3o [5 ]

Leta D= |2 P thenararaB=|° 9 |guiop= |3@F5C 2b+5d
cd 43 22 3a+8c 3b+8d

3-2a-5¢c -2b-5d | _
43-3a—-8c 22-3b-8d|
a=-191,c=77,b=-110,d = 44

D= -191 -110
77 44

AB—CD={

C-2. ()=  Provethat (adjadj A) = |A|™2 A
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Matrix and Determinants

(i) Find the value of |adj adj adj A| in terms of |A|
(i g #ITT & (adj adj A) = |A]™2 A
(ii) |adj adj adj A| &1 |A| & Y&l § A S HINTT |
Ans. (i) | A
Sol. (i) we know that A. adj A = |A| . T and |adj A| = |A]"!
adj A. (adjadj A) = |adj Al I
Pre mult|ply|ng A = A.adjA. (adjadjA) = A |A]"-1 1
= |A| . T (adj adj A) = A |A|r-D = (adj adj A) = A |A|-2
(i) We know that |adj A| = |A]"T = |adj (adj(adj A))| = |adj (adj A)|-"
= |adjA [ = | A
Hindi. (i) g1 O § f A adjA=A|. 1 3R |adj A| = |A]-
adj A. (adj adj A) =|adj A| I
Aﬁlrcfﬂvrfr
= A. adj A. (adJ adjA)=A AT = |A] . 1 (adj adj A) = A |A|"-D
= (adj adj A) = A |A|"-2
(ii) g O § f& |adj Al = |A]-!
ladj (adj(adj A)| = [adj (adj A)"~" = |adjA [ = | A [V
3 -1 1 1 2 -2
C3. IfA'=| 15 6 -5 |&B=| -1 3 0 [,find(AB)"'
5 -2 2 0o -2 1
3 -1 1 1 2 -2
G A= | -15 6 -5 |3R B=| -1 3 0 |3 d(AB)" &1d S|
5 -2 2 0 -2 1
9 -3 5]
Ans. -2 1 0
10 2]
3 -1 1] 1 2 =2
Sol. A'=|-15 6 -5| B=|-1 3 0
5 -2 2| 0 -2 1
(AB)' = B'A-
3 12
.. Matrix formed by Cofactorsof B= |2 1 2
6 2 5
3 26
Transpose of formed by Cofactorsof B=adiB= |1 1 2
2 25
3 26
1z 9 -3 5
B-Eﬁ:B-EZ 2.5 B'A'=(-2 1 0
Bl 1 1 0 2
3 -1 1 1 2 =2
Hindi. A-'=|-15 6 -5/ B=|-1 3 0
5 -2 2 0 -2 1
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Matrix and Determinants

312
(AB)-' = B-1A- . B® HEEvel ¥ N MPE B=[2 1 2
6 2 5

B & Wewvsl &l uRafid v B =adiB= 991 &

326

112 o 3 5
s_adB g, _[2 2 5] . B'A'=|—2 1 0
Bl 1 1 0 2

C-4.» If Alis a symmetric and B skew symmetric matrix and (A + B) is non-singular and C = (A + B)' (A - B),
then prove that

(i) C"(A+B)C=A+B (ii) C'(A-B)C=A-B
afe A FAfAa 2 1 B fave |afia aregg © den (A + B) Fopaeig 8 3R C= (A + B)" (A-B), 79 fig
IR
(i) C"(A+B)C=A+B (ii) C'(A-B)C=A-B

Sol. (i) (A +B)C=(A+B) (A+B)' (A-B)

(A+B)C=A-B ... (i)

C'=((A+B)"(A-B))"=(A-B)" (A+B)")
—(A=B)"(A+B))" Here{/A+B|#0= (A+B)T|#0=|A-B|=0}
—(A+B)(A-B)" .. (il

By (i) and (i) () d (i) &

C"(A+B)C=(A+B)(A—B)' (A—B)

C'(A+B)C=A+B ... (ii)

(i) Taking transpose of (iii) @1 TRad o W
C'(A-B)C=A-B.

01 2 1/2 -1/2 1/2
C5 IfA=|1 2 3| ,Al=| 4 3 ¢ | ,thenfind values of a & c.
3 a 1 5/2 -3/2 1/2
01 2 1/2 —1/2 1/2
A=|1 2 3|,A'=| -4 3 ¢ | Bdl aiRcH AM I DI |
3 a 1 5/2 -3/2 1/2
Ans. a=1,c=-1
L
012 2 2 2
Sol. A=|1 2 3 Al'=| -4 3 ¢
3 a 1 5 3 1
2 22
012 1 -1 1 2 0 2c+2
AA—1—I:% 1 2 3 -8 6 2 =I:% 0 2 4c+4 | = =1
3 a1 5 -8 1 8-8a 6a-6 4+2ca
2c+2=0,8-8a=0 = c=-1,a=1

Section (D) : Charactristic equation and system of equations
@ug (D) : Afeneldes eI v GHiaRen &1 e

D-1. For the matrix A = { ? ? }find a & b so that A2 + aA + bl = 0. Hence find A" .
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Sol.

D-2.

Ans.
Sol.

D-3.

Sol.

D-4.

3 2

afewa A={1 1} P foTg a3k b® 7F 3d PIRVTY STafd A2 + aA + bl = 0 81 T2 A1 Y SITd ST |

-1 3

SRR il

A2+aA+bI=0:>{11 8}+{3a 2a}+ {b 0}:0: {11+3a+b 8+2a

Ans. a=—4,b=1,A-‘={1 _2}

4 3 a a 0 b 4+a 3+a+b|
8+2a=0,3+a+b=0=>a=-4,b=1
L3
aro adi A [T 8] 1 -2
|A| 1 -1 3

Find the total number of possible square matrix A of order 3 with all real entries, whose adjoint matrix B
has characterstics polynomial equation as A3 — A2 + A+ 1 = 0.

3%H & Al 97 AT A B T F1d DIG T T 3fadd Irafdd & ao s dgaEvss ez
B @ arfierieifdres wHiewer A3 -2+ 1+ 1=02]

0

IB| = — 1= |A]2= -1 = A has not all real entries & IR<II&H aId TEI & |

11 2
fA=| 0 2 1 |, showthat A*=(5A—1)(A-1)
10 2
11 2
I A=| 0 2 1 |8 dIvslR| #ivw f& A= (BA-1) (A-1])
10 2
11 2
A=|0 2 1[;A*=5A2—BAl+I2
10 2
3 37 10 9 23
A2= |1 4 4|and3iR A=|5 9 14
316 9 5 19
10 9 23
5A2-B6A+1=|5 9 14|=A3
9 5 19

Apply Cramer's rule to solve the following simultaneous equations.
AR I & war ¥ FEfoiaa Sieker e &1 8 9 S |
(i) 2X+y+6z=46

5x-6y+4z=15

7x+4y-3z=19

(i) X+2y+3z2=2
X—y+z=3
5x — 11y + z=17

Ans. ()x=3,y=4,2=6

/\
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(i) X=—%+§ ,y=—%—l,z=k, where Sigf k € R
3 3 3 3

Sol. (i) 2X+y+6z=46
5x -6y + 4z =15
7X+4y—-3z2=19

2 1 6 46 1 6
A= 15 6 4|=419, A = |15 -6 4| =1257,
7 4 -3 19 4 -3
2 46 6 2 1 46
Ay=15 15 4| =1676,A, = |5 -6 15/=2514
7 19 -3 7 4 19
A
X = i:S,yz—y=4,Z=£=6
A A A
(i) X+2y+3z2=2
X-y+z=3
5x - 11y + z=17
1 2 38 2 2 3 1 2 3 1 2 2
A=11 -1 1=0,A=|3 -1 1=04A=1 3 1 =0,A={1 -1 3|=0
5 11 1 17 11 1 5 17 1 5 —11 17
given system of equations has infinite solutions.
& g FHHR e & 39 ' B
LetHMTZz =k
X+2y=2-3k
x—y=3-k
x=—5—k+§,y=—2—k—l,z=k,whereG1%°TkeR
3 3 3 3
: ) } 3 6 6
D-5.». Solve using Cramer’s rule: + =-1 & - =-5,
X+5 y+7 X+5 y+7
.4 3 6 6
AR 9 & AT ¥ g DI + =—1 qn - =-5.
X+5 y+7 X+5 y+7
Ans. x=-7,y=-4
Sol. i+3=—&6—6=
X+5 y+7 X+5 y+7
Put 1 =t& ! = IGT R
X+5 y+7

4t + 3y = 1 &6t—6u=—5:t=%1 & u=1/3=x=—7,y=—4

D-6.». Find those values of ¢ for which the equations:
2x+3y=3
(c+2)x+ (c+4)y=c+6
(c+2)°x + (c+4)?y = (c+6)? are consistent.
Also solve above equations for these values of c.
c® I8 WH F1d Doy s fog wfiaxor e
2x+3y=3
(c+2)x+ (c+4)y=c+6
(C+2)2x + (C+4)2y = (C+6)2 ¥d &
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TAT ¢ P 39 A B U HIR & TS AHIBRON Bl A BT |

Ans.

forc=0,x=-3,y=

3% %Q;forc=—10$%rq,x=—%,y=%

2 3 3
Sol.  For consistency of the equation | ¢ +2 c+4 c+6 |=0
c+2? (c+4)® (c+6)
thisgivesc=0andc=-10
forc =0, we get
X=-3
1 4
y=8 andforc=-10,wegetx=——,y=—
2 3
2 3 3
Hindi d¥iaoll & Sqan & fg | ¢c+2  c+4  c+6 | =0
(c+2)? (c+4)? (c+6)?
Jdc=03Rc=-10
c=0d forg—
x=—3
1 4
y=33dRc=—10d W x=——,y=—
2 3
D-7.  Solve the following systems of linear equations by matrix method.
=1 e TR e &1 smegg fafd @ gemar 9 s $Hifog—
(i) 2x-y+3z=8 (i) X+y+z=9
X+2y+z=4 2X + 5y + 72 =52
3Xx+y-4z2=0 2x+y-2z=0
Ans. (i)x=2,y=2,z=2(ii)x=1,y=3,z=5
Sol. (i) 2Xx—-y+32=8
X+2y+z=4
3Xx+y-4z2=0
AX =B
'x] [2 -1 37'[8
= X=A"1B =|y|=|-1 2 A1 4
| Z | 3 1 -4 0
[x ] ] 9 1 7|18 ] 76
= |A|=—38 =y =38 117 5 4:% 76
1z | 7 5 -3|]|0 76
= Xx=2,y=28&z=2
(i) X+y+z=9
2X + 5y + 72=52
2x+y-2z=0
X 11 179
= X=A"B =>|ly| =|2 5 7 52
z 2 1 - 0
X 3 -1/2 -1/21|9 X 1
= |Al=—-4=|y |=|-4 3/4 5/4||52|=|y|=|3 |=>x=1,y=3&z=231
z 2 1/4 -3/4(|0 z 31
®
P\ Resonance
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D-8. Investigate for what values of A, u the simultaneous equations
X+y+z=6; x+2y+3z=10 & x+2y+ A z=p have;
(a) A unique solution
(b) An infinite number of solutions.
(c) No solution.
ATA n®d T8 HF S BHifog e forg a#iaRor e
X+y+2=6; x+2y+3z=10 U4 x+2y+Az=pd
(a) afgia g1 8T | (b) 3971 BT 2 | (c) PIS & &I B |
Ans. (a)A=3 (b)A=3,u=10 (c)r=3,u=10
11 1 6 1 1
Sol. A=1 2 3 =A-3 ; A=[10 2 3[=2L+p—-16
12 2 H 2 X
1 6 1 11 6
Aj=1110 3/ =4r-2u+8 A =112 10/=(n-10)
1 u A 12
(i) For unique solution A= 0 .. A =3
(if) For infinite no. of solution A =0, A =0,A =0, A,=0.
S A=3,u=10
(iif) For no. solution A = 0, & at least are of A , A, A, is non-zero.
SA=3,u=10
11 1 6 1 1
Hindi. A=1 2 3/ =1-3 ; A =10 2 3/ =2L+p—-16
12 2 2 X
1 6 1 11 6
A= 11 10 3/ =4r-2u+8 A =11 2 10/=(u-10)
1 p A 12 u
(orfga g @ foT@ A=0 . A =3
(ii) 3= il BT Fed & folt A=0,A,=0,A,=0,4,=0.
S A=3,u=10
(iif) gl B AT & AU A =0,T A, A, A7 ¥ B W BH U IR B
SA=3,u=10
- 4 4 4 1 -1 1
D-9. Determine the product | — 7 1 3 1 - 2 - 2 | and use it to solve the system of
5 -3 -1 2 1 3
equationsx -y +z=4,x-2y-2z=9,2x+y+3z=1.
-4 4 4 1 -1 1
A% | - 7 3 1 - 2 — 2 | 39 PIRY IR BT ST IRD FHIHI0T B
5 -3 -1 2 1 3
X—y+2z=4,x-2y—-22=9,2x+y+3z=1 @I & DIY |
Ans. x=3,y=-2,z=-1
-4 4 411 -1 A 8 00
Sol. -7 1 3|1 -2 -2|=1(0 80 = AB =8I
5 -8 1|12 1 3 0 0 8
X—-y+z=4 = X—2y—-2z=9 = 2x+y+3z=1
1 -1 1]|x 4
1 -2 2||y| =19 = BX=C
2 1 3|z 1
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AB = 81 = %AB =1
B'B=1 = B-'= A
8
So (3r:) X=B-'C
-4 4 4 ||4
X= 1 -7 1 3|9
8 5 -3 1|1
24 3
y=l -16| = |2 |= x=3,y=—-2,2=-1
z 8 -8 -1
3 -2 3
D-10. Compute A if A = 2 1 -1|.Hence solve the matrix equations
4 -3 2
3 03 X 8 2y
210 y| = |1 + z
4 0 2 z 4 3y
3 2 3 3 03 8 2y
gt A=|2 1 1| & @ Al I s FHaRYT (2 1 0 = 1] + |z
4 -3 2 4 0 2 z 4 3y
BT BA BT
1 5 1
Ans. x=1,y=2,z=3, A*‘=l 8 6 -9
17 10 -1 -7
3 -2 3
Sol. A=2 1 -1
4 -3 2
-1 -5 -1 )
AdjA=| -8 -6 9| = Al =-17 = Al = %
-10 1 7
1 5 1 3x+0+3z 8+2y
Al = 1 8 6 9= 2x+y+0 |=|1+z
17 10 -1 -7 4x+0+2z 4 +3y
= 3Xx+3z2=8+2y= 2X+y=1+z = 4x +2z=4 + 3y
By Solving 1 &% Wx=1,y=2&2z=3
D-11.  Which of the following statement(s) is/are true /=1 # ¥ DI HAT TA -
4x -5y -2z=2
S1:  The system of equations 5x -4y +2z =3 is Inconsistent.
2x+2y+8z=1
4x -5y -2z=2
THIHRUT BT 5x—4y +2z =3 3R B |
2x+2y+8z=1
S2: A matrix ‘A’ has 6 elements. The number of possible orders of A is 6.
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Matrix and Determinants

e e AH 63@ud B, a9 A & 94l §9a HH1 (orders) B AT 6 B |
S3: Forany 2 x 2matrix A, if A (adjA) = FOO 1%} , then |A| = 10.

Roell 2% 2% & AR B R AR A (adjA) = FOO 1%} 21, 1 Al = 10,
S4: If Ais skew symmetric, then B'AB is also skew symmetric.

gfe A favg gafig g, a1 B’AB ¥ favy 9afd 8|
Ans. S1,S3,S4

4 -5 -2
Sol. St1 A=|5 -4 2
2 2 8

A =0, singular

And (adj A) B = 0 system is inconsistent
S2 Obviously the possible orders are 1 x 6,2 x 3,3 x2and 6 x 1.
No. of possible orders is 4

S3 A(ade):FOO 100} - A(ade)=10F| ﬂ =  A(adjA) = |A]l,

S4 if C = B’AB
C'= (B'AB) = B'A (B') = B'A'B = — B'AB here A’ = — A

4 5 -2
Hindi. S1 A=|5 -4 2
2 2 8

A =0, sgeraoi 2

qe (adj A) B = 0 3R o™ &
S2 I WG PHH 1x6,2x3,3x2TAM6x 18
Furfad AT @ T 48
10 0
0 10

10

S3 A(ade):{ o

} £ A(ade)=10{ } = A(adjA) = |A]l,
- |Al =10

S4 IR C=BAB
C'=(B'AB) =B'A (B') = B/AB=-BABTEf A’ = — A

D-12»_. Let A is non scalar matrix of order two satisfying the relation A? + /A + mI = O, then prove that
characterstic equation of matrix A is x2 + /x + m = 0.
AET A QT HH BT AT AT AT & ol §94 A2 + (A + ml= O B G0 -l 2 a9 g diforg fF
3T A BT AMeTeOrd AHBRIT X2+ X+ m =072 |

Sol. LetA=E b}

d
a bjjla b ab 10 00
Now + 0 +m =
¢ dj|lc d c d 0 1 00
= a2+bc+fa+m=0,ab+bd+ ¢b=0,
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ac+dc+¢c=0,bc+d?>+/d+m=0

Now

ba@a+d+/)=0,cla+d+¢=0

Because A is non scalar, so atleast one of the b, cisnon zero,soa+d+ /=0 = /=—(a+d)

Now a2 + bc + a(-a—d) + m

Now characterstic equation is x> — (a + d)x + ad —bc =0

Sol.  HM A{a b}

c d

w2 alle o e a

=0

a?+bc+rla+m=0,

= bc—ad+m=0Pm=ad-bc

= x?+&x+m=0

o 3o

ab + bd + /b =0,

ac+dc+/c=0,bc+d?+/d+m=0

39
9 ARy 8 2 gufan b,

dga’+bc+al-a—-d)+m=

319 IFFAATIOTH FAHIBROT X2 —

ba+d+/)=0cla+d+¢=0

CAUFI A FATH R ea+d+/=0 = /=—(a+d)

0 = bc—-ad+m=0 = m = ad — bc

(a+d)x+ad—-bc=0 = X+X+m=0

PART - 1l : ONLY ONE OPTION CORRECT TYPE

T - Il : A U Hel fddhed YHR (ONLY ONE OPTION CORRECT TYPE)

Section (A): Matrix, Algebra of Matrix, Transpose, symmetric and skew symmetric

matrix,

oS (A) : AGg, ATE BT Ao, IRed, Fafia ga faws wfde smegs,

-, B ~
A-1 XX x + 0 1 = 0 then x is equal to -

. 3 2] |-x+1 x 5 1

(A*) =1 (B) 2 (C) 1 (D) No value of x

- _ ~ N ~

X“+X X N 0 1 _ 0 o xBTS —

| 3 2] |[-x+1 x 5 1

(A) =1 (B) 2 (C) 1 (D) X & PIs A Tl

x+x x| [ 0 -1 0 -2 X2+x x—1 0 -2 X2 +x x—1 0 -2
SOI. + = = = = =

3 2 | —x+1 5 1 -X+4 x+2 5 1 -X+4 x+2 5 1
On comparing a1 &1 TR
X2+x=0=>x=0,-1 X—1=-2=>x=-1

-X+4=5=>x=-1
Hence the value of x is — 1.

X+2=1=>x=-1
d: X BT 949 18
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Matrix and Determinants

1 -5 4 0
A-2. IfA= |2|landB= | 0 2 -1/, then
3 1 -3 2
5 8 0
(AJAB=|0 4 -2 (BYAB=[-2 —1 4]
'3 -9 6
-1
(C)AB=| 1 (D*) AB does not exist
1
1 -5 4 0
afd A= |2| R B=|0 2 1| & d —
3 1 -3 2
5 8 0
(AVAB=|0 4 -2 (B)AB=[-2 —1 4]
|3 -9 6
-1
(C)AB = | 1 (D) AB fazmm™ =&t 2 |
1

Sol.  Matrix A has order (3 x 1) and Matrix B has order (3 x 3).
So multiplication AB is not possible.
Hindi. Mg A &1 % (3 x 1) 21T 3egg B &1 %7 (3 x 3) ®

3c: AB &1 UHHS HHT

TE &

A-3. If AB = O for the matrices

(A*) an odd multiple of

(C) an even multiple of

2 A 2 A
cos .9 cos.ezsme and B - cos“¢  cososing
cos0sin® sin“ 6

) s } then 0 —¢is
cos¢sing sin® ¢

(B) an odd multiple of

(D)0

Nla nola

m‘%A:{ cos® 0 cosesine} B { cos® ¢ cosd)smﬂ & RrT AB -

cosOsin®  sin?0

(A) g &1 v oS
Sol. AB=0

cosdsing sin“ ¢

O=, W O-—¢5 —

(B) n 1 fawe Turet (C)gzmwgum (D) 0

cos? ¢cos0sinf +sinOcosdsing cosOsinOcosdsing + sin® Osin ¢

{cos2 0cos? ¢ + sin@singcosOcosh cos? Ocosdsing + sin? ¢cosesin61 o

cosfcospcos(® —¢) cosOsing(cosd —o)
cosdsinfcos(® —¢h) sinb sing cos® —¢)

=cos(0—-¢)=0 =0-

cos0Ocosd
cospsind

}:0: cos(6 — ¢) {

d=(2n +1) E

Aa ti=| O uo |0 T angpo [0S0 SN0 B~
0 1 10

—sin® coso

uﬁ”:F 0},\]: {O 1}@?8: {cose Sine},gﬁ,?ﬁB:
0 1 -1 0

(A*) Tcosb + Jsino

—sin® cos0

cosOsing |
sinOsing |

(B) TIcos6 — Jsinb (C) Isin® + Jcosb (D) — Icosb + Jsinb

N\ Resonance”’

Educating for better tomorrow

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jh

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029

alawar Road, Kota (Raj.)-324005
ADVQE- 19



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Matrix and Determinants

Sol. |=B ﬂ,d{i cﬂ

I coso + J sind = {cose 0 }+ { 0 sme} ={C°SG S'”e}

0 cos6 -sin6 0 —sin® cosH
A-5.  Inan upper triangular matrix A = [a]  the elements a, = 0 for
(A)i<j (B)i=]j . (CYi>j D)i <j
Uh HI ByeeR Afga A=[a], 4 ¥9ud a, = 0 &l & —
Ai<jd forar B)i=jd ford C)i>ja ford D)i<js forr
Sol.  For upper triangle matrix, elements below diagonal are zero

a,=0, where i > |

Hindi. wﬁ%ﬂgﬁmﬁﬁwﬁﬁiﬁﬁa}%?ﬁwgﬁ‘gﬁ%l

a= 0, ST&fi>j
A-6. If A=diag (2, -1, 3), B =diag (-1, 3, 2), then A°B =
afg A =diag (2, -1, 3), B = diag (-1, 3, 2) &I, @ A2B =
(A) diag (5, 4, 11) (B )dlag( 4 3,18) (C)diag (3,1, 8) (D) B
Sol. A=diag (2, -1, 3), B =diag (-1, 3, 2) then (81 dI) A2B="?
2 0 0] -1 00
A=10 -1 0 ; B=|0 3 0
0 0 3] 0 0 2
4 0 0] -4 0 0
A= 10 10 ; AB=|0 3 0 |=diag(-4,3,18)
0 0 9] 0 0 18
A-7. If Ais a skew- symmetric matrix, then trace of A is
(A) 1 (B) —1 (CHO0 (D) none of these
afe A g fawm |afi dfged 81 @1 A &1 TR (trace) & —
(A) 1 (B) -1 (€0 (D) s & BI$ T
Sol. Traceof A=a, +a, +a,
For skew symmetric matrix a,, = a,,=a,,=0
Trace of A=0

Hindi. A& 3R = a,, + a,, + a,,
fowm qafdd #fgew & fiva, =a,,=a,=0
A B IFRE =0

A-8. LetA= E g} such that det(A) = r where p, g, r all prime numbers, then trace of A is equal to

P q
qp

(A*) 6 (B)5 (C)2 (D)3
Sol. p?-Q@?®=r p=3 g=2,r=5

AT A= { } 9 UHR & B det(A) =r Bl p, g, r 9T TR ©, A1 A B N RN o—

A9, A= | Vand wen (AsArs A ATV ||
2 0 62

(W ere Lis the (2 x 2) identity matrix), then the product of all elements of matrix V is
(STBI 1, (2 x 2) TH T §PIs ME ©), a4 AP V & 1 Jaqgdl & oD o
(A*) (B) 1 (C)3 (D) -2

2
Sol. A2={ 0}
0 2
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Matrix and Determinants
Aopepen [P O] L2 0 a2 00, 1200
0 4 0 22 0o 28 0o 2¢

31 0 ]|x 31
= = = x=1,y=2
o o)l

(A + AS+ A"+ A2+ 1) V= {31}

62
Xy = 2.
3x? (x+2)® 5x* 2x
A-10. LetA=| 1 | ,B=[abclandC=| 5x° 2x (x +1)
6x 2x  (x+2)* 5x?
Where a, b, ¢c and x € R, Given that tr (AB) = tr(C), then the value of (a + b + c).
3x? (x+2)® 5x* 2x
AHfe A=| 1 | ,B=[abc]damn C=| 5x® 2x  (x+1)?
6X 2x  (x+2)y* 5x®
et a, b, c @1 x e R, f&ar 71 8 % tr (AB) = tr(C), 79 (a+ b +¢) &1 949 2
(A") 7 (B)2 (€)1 (D) 4

3ax® 3bx® 3cx?
Sol. AB=| a b C
6ax 6bx 6cx
Now 374, tr (AB) = tr (C) = 3ax? + b + 6¢x = (X + 2)2 + 2X + 5x?
3ax?’+6¢c+b=6x2+6x+4= a=2,b=4,c=1= a+b+c=7.

A-11.  Which one of the following is Correct ?

(i) The elements on the main diagonal of a symmetric matrix are all zero

(i) The elements on the main diagonal of a skew - symmetric matrix are all zero
(iii) For any square matrix A, A A’ is symmetric

(iii) For any square matrix A, (A + A2 = A2+ (A')2 + 2AA’

(A*) FTTF (B) FFTF (B) (A*) FTTT (B) TFFT

/1 # | DI B E E -

(AY)  TEh 9T dfgaa & g el & 99 saad g B E |

(B) e foyA afid #fgaa & e et & 99 saaa = 8 €
(C)  fo<hl o Afcam A s forg, A A FAfT 2 |

(D*) et a7 Afeaw A & T, (A + A')2= A2 4 (A)2+ 2AA" ¥ |

Sol.  The elements of main diagonal of skew symmetric matrix are all zero but not necessarily for symmetric
matrix.

Hindi. fava 997 omeE & 9= a0l & oaua |+l T B & | Ry FAMd MR & ol I8 smawasd el
gl

Section (B) : Determinant of Matrix
@ug (B) : AYE B ARMG

B-1. If Aand B are square matrices of order 3 such that |A| = — 1, |B| = 3, then |3AB| is equal to
If AR B, 3 %A @ a7 Afga 59 UdR & & |A|=—1, |B| =321, d [3AB| &1 91 & —

(A) -9 (B*) — 81 (C) - 27 (D) 81
Sol. |3AB|=|A].|3B|, , =(-1).3°|B| =—81
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B-2.

Sol.

B-3.

Sol.

Hindi.

-1 2

The absolute value of the determinant |3 + 242 2 + 242 1

3 - 202 2 - 22 1

(A%) 1642 (B) 842 (C)8
-1 2 1
ARPB (3 + 242 2 + 242 1| &1 fFrue ae -

3 - 22 2 - 22 1

(A%) 1642 (B) 842 (C)8
-1 2 1

3+22 2+2\2 1

3-22 2-22 1

Applying ©fspar R, » R,— R, & R, » R, - R,
-1 2 1

=|4+2J2 22 0] =1(-8J2 -8 -8\2 +8)= 162
4-22 22 0

So absolute value is —1642  ara: fFRUe aM-1642 B 1

(D) none

(D) ¥ & FI T&

a B vy

If o, B & v are the roots of the equation x2 + px + q = 0 then the value of the determinant By «af=

(A)p (B)a (C) p*-2q

a B vy

y o B

(D*) none

afE o, 3R ¢y FNHT x3+ px+q=0d J &1, Al GRMOG |p y o B AF B —

y o B

(A)p (B)a (C) p*-2q
a, B, yareroots of X3+ px +q =0
a By
o+B+y=0Here| B v «
y a P
Applying C; - C, + C, + C,4
T B v
(o+Bp+y) |1 v a|=0
1 a B
X3+px+q=0% qd o, B, v &
a By
a+B+y=0T= | B 7 «
y a P
wfpar C; - C, + C, + C, ¥
T B v
(c+B+y)|1 v a|=0
1 a B

(D) ¥ & ®Ig TE
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Matrix and Determinants

B-4. Ifab,c>08&X,y,Z e R thenthe determinant |(b’ + b~ )2 (b'—b™)" 1| =
(c"+c )2 (c"—c™ )2 1
(A) aXbyc? (B) a*bYc2 (C) a®b?yc?z (D*) zero
(a"+a~ )2 (a—a~ )2 1
afd a,b, ¢ > 038R x,y,z e RE, @ GRS |(b + b‘V)2 (by—b‘y)2 1] =
(c"+c™ )2 (c"—c™ )2 1
(A) aXbyc? (B) a*bYc2 (C) a®b?yc?z (D) =@
(@ +a>)? (@ —-a*)? 1
Sol. (b +bY)? (> =b¥V)? 1
(G +c7Y2 (cF—c 2P 1
Applying %ifsa1 C, — C, — C,
4 (@ -a”) 1
4 (bY-bYY? 1/ =0
4 (c*-cZp? 1

b’c® bc b +c
B-5.= If a, b & ¢ are non-zero real numbers thenD = c?a® ca c +a| =
a’® ab a+b

(A) abc (B) a2b?c? (C) bc+ca+ab (D*) zero
b’%c® bc b +c

afe a, b 3R ¢ [T aR<fad Fw= 8, @ D=[c%® ca c+a| =
a’®b® ab a+b

(A) abc (B) a2b?c? (C) bc+ca+ab (D) T@
bc 1 1+1
b%c? bc b+c ‘13 ? bc 1 ab+ac
Sol. c’a® ca c+a | = a%%c? | ca 1 2o |- abc |ca 1 bc+ab| = abc (ab + bc + ca)
a’®® ab a+b 11 ab 1 ac+bc
ab 1 —+—
b a
bc 1 1
ca 11|=0
ab 1 1
C,—>Cy+C,

b,+c, c,+a, a+b
B-6. The determinant |b,+c, c,+a, a,+b,| =
b,+c, cy+a, a;+b,

a, b, c a, b, c a, b, c
(A) la, b, c, B2 la, b, ¢, (C)3la, b, c,| (D)none ofthese
a, b, c, a, b, c, a, b, c,
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Sol.

B-7.

Sol.

b,+c, c,+a, a+b
ARMPG |b,+C, C,+a, a,+b,| =
b,+c, c;+a;, a;+b,

a, b, c a, b, c a, b, c
(A)la, b, c, (B2 |a, b, c,|] (C)3la, b, c,| (D)STH A PIS &I
a, b; c, a, b; c, a, b; c,

b,+c, c,+a, a, +b
b,+c, c,+c, a,+b,
b,+c, cy;+a; a;+Db,
Taking two common, applying C, — C, + C, + C, (df#a1 C; - C, + C, + C; ¥ &I IWIMNS oF W)

2(a,+b,+c,) c;+a a+b
=| 2(a,+b,+¢c,) c,+a, a,+b,
2(a;+by+c,) cy;+a, a;+b,
Applying C, > C,-C, &C, - C;—C, (dfha1 C, »C,—C,vd C; > C;—C, )
a,+b,+c, b, -c,
=2| a,+b,+c, -b, -c,
a, +b;+c, —b, -c,
Applying C; - C, +C,+C;  (JfharC, - C, + C, + C, 1)
a, b, c
=2 |a b, c,
a, b, c,
X  X+y X+y+2z
Ifx,y,ze R &A=|2x 5x+2y 7x+5y+2z| =-16thenvalue of x is
3x 7x+3y 9x+7y+3z
X  X+y X+y+2z
afd x,y,z e RAA A= [2x 5x+2y 7x+5y+2z|=— 168l a1 x & 79 & —
3x 7x+3y 9x+7y+3z

(A)-2 (B)-3 (ChH 2 (D) 3
X  X+y X+y+2z
A=|2x 5x+2y 7x+5y+27 =-16

3x 7x+3y 9x+7y+3

Applying R, » R, — 2R, & R, - R, - 3R, (dfka1 R, > R, — 2R, T@ R, > R, - 3R, ¥)
X X+Y X+y+z

A= 10 3x 5x+3y|=-16
0 4x 6x+4y

Applying R, > R,— R, (dfha1R, » R, - R,¥)

X X+Y X+y+z
0 3x b5x+3y|=—16
0 x X+y
Applying R, —» R, — 3R, (dfsa1 R, » R, — 3R, 9)
X X+Y X+y+z
0 O 2X =—16 > —-2x(x2-0)=-16 =x*=8 = x=2
0 x X+Y

/\
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Matrix and Determinants

cos (0+¢) —sin (6+¢9) cos2¢

B-8.=». The determinant | sin0 coso sing | is:
—cos0 sin® cos¢
(A)O (B*) independent of 6  (C) independent of ¢ (D) independent of 6 & ¢ both
cos (0+¢) —sin (6+¢9) cos2¢
ARMPTE | sind cos0 sing | @1 A9 B
—cos0 sin® cos¢
(A) O (B) 09 wa= (C) ¢ & w@d= (D) 0 3R ¢ ST | w@d=
cos(0+ ) —sin(0+d) cos2o cos(0+¢) —sin(0+¢) cos2¢
Sol. sin® cos6 sing |=————| sinBsing  singcos® sin®¢
, singcosd
—cos 6 sin6 cos¢ —cosfcosy sinBcosh cos ¢

Applying R, > R, + R, + R, (@fpar R, > R, + R, + R, )

0 0 2cos® ¢
sin@sing  singcos® sin®¢

" singcos
Inpcos¢ —cos0cosd sinBcosd cos’ o
0 0 2cos®d
=|sin® cosO sing | =2cos? (sin%0 + cos?0) = 2c0s?

—cosO sin® cosd

B-9s.w= Let A be set of all determinants of order 3 with entries 0 or 1, B be the subset of A consisting of all

Sol.

determinants with value 1 and C be the subset of A consisting of all determinants with value —1. Then
STATEMENT -1 : The number of elements in set B is equal to number of elements in set C.
and

STATEMENT-2: (BN C) cA

(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for
STATEMENT-1

(B STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation
for
STATEMENT-1

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

(D) STATEMENT-1 is false, STATEMENT-2 is true

(E) Both STATEMENTS are false

MG A Bife 3 & T ARFMGI {59 /@da 0 A1 1 2, F1 A= & | Gg=ad A & I a1 ARPOm &

Suaead B ? R ARfrel &1 719 18| 9= A & SS9 94 GRFe &1 Suag=ed C 2 9 arfiri

F1 9 —18| 9

Faa-1 : Az B ¥ sraudl &1 A&l 9w C ¥ 3/audl &l AT & SRR 2 |

IR

Fa@a@-2: (B~ C) c A

(A) FHUA—1 I B, P29 B ; FIA-2, FIA—1 B A&l WLIHI 2 |

(B  PUT—19d B, FAUT-2 A B ; T2, HUI—1 FT T TCIHIV] el ¢ |
(C) FYT—1 I B, HUT—2 3 ¢ |

(D) HUT—1IT B, HFAT-29A T |

(E) T HUF 3N T |

If we interchange any two rows of a determinant in set B, its value becomes —1, hence it becomes a
member of set C.

= Number of elements in set B is equal to number of elements in set C.
= Statement - 1 is true.
AlsoBNnC=¢cA = statement-2 is true.

/\
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Matrix and Determinants

But statement-2 is not a correct explanation of statement-1.
Hindi afe wyyzo B & 9Rfe @ fai Q1 ufdqal &1 omue # qea faan < 81, a1 s9a1 91 -1 81 9 &,
3 I8 C HT U TSR 99 SNl & |
= Y=g B # <raudl &) G 9gead C# faudl o 6 & -1 2|
= JqIT- 1 I 2 |
JqaBnNnC=¢pcA = JII- 2 9 B |
Afhd gadeg-2, Iadd-1 BT L] WLIBRUT 8] 2

Section (C) : Cofactor matrix, adj matrix and inverse of matrix.

Gus (C) : G89vsS INE, He@vSY ATE Yd MYg HI Ufra™

C1. IfA= E ﬂ,then adj A=

aﬁ:A:F 2} 81, dl adj A =
2 1
1 -2 2 1 1 -2 -1 2
w7 ef]  eld el
Sol. A={1 2}

2 1

1 =2
Matrix formed by cofactors of A=C = { : 1}
-2 +

1 -2
Transpose of Matrix C=CT =
-2 +1

Adjoint of matrix A=C"=adj A = { 12 _12}

Hindi. A= 12
2 1

A D TEETS J I e:ﬂﬁags'A:C:F2 :ﬂ

L1 o2
Cwqﬁaﬁawng:C_Lz +J

1 =2
Awwwang:@:ade:{ 5 +J

C-2. Identify statements S+, S2, Sz in order for true(T)/false(F)
cos® -sin6 O

Si1:lfA=|sin6 cos® O] thenadjA=A

0 0 1
a 0o a 0o
S2:IfA=|0 b 0|,thenA'=|0 b 0
0 0 c 0 0 c

Ss : If B is a non-singular matrix and A is a square matrix, then det (B-' AB) = det (A)
cos6 -sinb 0

S1:3af A=|sind cos® 0| &, dl adjA=A
0 0 1

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
/\ EESPL—IBHCE Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in ADVQE- 26
ucating for better tomorrow Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Matrix and Determinants

S afe A=

o O o

00
b 0=, dr A=
0 c

o O o

00
b 0
0 ¢

Ss :afd B u& FopAvia dfgad iR A ta a7 #fgad 81, a1 det(B-' AB) = det (A)
P 3 qarsd b Sy, Sp, Ss AA(T)/(F) B |

1T

cos® sin6 O
—sin® cos6 0

0 0o 1

=A'

(D) (AB)-' faemm= =&t £ |

(A) TTF (B) FTT (C* TFT D) T
cos6 -—sinf O
Sol. Sqi: A=|sin6 cos6 O
0 0 1
cos6 -—sinf O
Matrix formed by Cofactors of A=C = | sin@ cos6 0
0 0 1
cosf sing O
AdjA=C"=|-sin® cosd O|=A
0 0o 1
cos® -—sin® O
Hindi. S1:A=|sin6 cos® O
0 0 1
cos® -—sind O
A® FEETS ¥ 91 AE C= | sin@ cos® O AdjA=CT=
0 0 1
a 0o
S,: A=|0 b O ; |A| = abc
0 0 c
190
bc 0 0 SiA 2 1
adj(A)=| 0 ac 0 , AR (VR I
(A) b
0 0 ab ’
0 0 —
L C .
Ss3: det (B-' AB) Since (%) det (AB) = det A.det B
=detB'.det AB =det B . det A. det B =$ det Adet B=det A
C-3. If A, B are two n x n non-singular matrices, then
(A*) AB is non-singular (B) AB is singular
(C) (AB)"' = A" B (D) (AB)" does not exist
IfE N x NHA B I FSHAUIT AE ATd BEl, -
(A) ABahaoig 1 (B) AB 3rJahaeiig €1 (C) (AB)' = A B
Sol. |Aj#0andWd |B|#0 = |AB| =0
: AB is non singular. AB F&HH0IY B |
1 2 10 . .
C-4. LetA= 3 5 and B = 0 2 and X be a matrix such that A = BX, then X is equal to
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Matrix and Determinants

(A*)l{2 4} (B) l{_z 4} (C) {2 4} (D) none of these
2|3 -5 2|3 5 3 -5
1 27 . 1 0] _.
A A = {3 _anB: {0 Z}WWXWW%%A=BX§€[X=
o112 4 1[-2 4 2 4 : .
(A)E{S _5} (B) 5{3 5} (C)) {3 _5} (D) 19 3 BIg el
{1 2} {1 0] ) i i
Sol. A= B= : A =BX =B'A=B"(BX) = B'A=X
3 -5 0 2
-3 0l 2 el )
2|0 1|3 -5 2|3 -5
-1 2 -3
C-5. LetA=|-2 0 3| beamatrix, then (det A) x (adj A-") is equal to
3 -3 1
-1 2 -3 3 -3 1
(A) O, ., (B) 1, CHy|—=2 0 3 MD|3 0 -2
3 -3 1 -1 2 -3
-1 2 -3
AMTA=|-2 0 3 | & Y% 3NYE &I, d (det A) x (adj A1) &1 A9 28—
3 -3 1
-1 2 -3 3 -3 1
(A) O, ., (B) 1, (C|-2 0 3 MD|3 0 -2
3 -3 1 -1 2 -3

Sol.  |A]-(adj(A") = |A| (IA"] - (A")") = [AATT] - A=

C-6. If D is a determinant of order three and A is a determinant formed by the cofactors of determinant D ;
then following statement is True/False

(i) A = D2 (i) D = 0 implies A = 0
(iii) if D = 27, then A is perfect cube (iv) if D = 27, then A is perfect square
Ife DS 09 HH BT IGRFOMG 81 921 A, D & Tg@vsi 9 [AfHd IRfore 81, a1 /9 $oF B, 9,/e/d

(i) A =D?
(i)D=0,AA=0
(iyafs D=27%1, 1 Aol &9 B |
(iv)afe D =27 81 @1 A TS QoiaT 2 |
(A) FTTT (B) TFTT (CHTTTT (D) TTFT
Sol.  For n" order determinant A = |G| = D"~
(A) For 34 order determinant A = D3-' = D? . (1)
(B) From (1) if D=0then A=0
(C) A 27 =3
= (3%)2 =3¢ (a perfect cube)
Hindi. nmw B ARMOTE & WA = IC,l = D~
(A) 3¢ ¥ @ ARMEG & forg A = D' = D2 .. (1)
B)(1) Aalk D=0 d A=0
C)A=27=3
@

A=(FP=3 (b gouieH)

Section (D) : Characteristic equation and system of equations
@ug (D) : Afeneldes eI v GHiaRen &1 e
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Matrix and Determinants

1 0 2
D-1. IfA=| 0 2 1 | isarootof polynomial x3 — 6x2 + 7x + k = 0, then the value of k is
2 0 3
1 0 2
X A=| 0 2 1 |9GIE x*—6x2+ 7x +k=0 &1 V& o & d9 k HT A4 &—
2 0 3
(A%) 2 (B) 4 (C) -2 (D) 1
Sol. |[A-All=0
1-2 0 2
0 2-» 1 |=0 = (1=-2)[2=2) (B=N]+2[~2(2-1)]=0
2 0 3-A

(1-X)[A2-5L+6]+4(L-2)=0 = M—6r2+71+2=0
X3-6x2+7x+2=0 = k=2
ab - .
D-2 If A= c d (where bc # 0) satisfies the equations x2 + k = 0, then

(Aa+d=08&k= Al (B)a-d=0&k=|A
(C) a+d=08&k=—]A| (D)a+d=0&k=|A

afr A= | @ P (STET be # 0) THHROT X2 + k= 0 BT FIT HxaTl &8I, AN —
cd

(A)a+d=08&k=[A| (B)a—d=08&k=|A
(C) a+d=08&k=—-]A| (D)a+d=0&k=|A
sol. A=® Pbcso
c d
Characteristic equationis [A—xI| =0 (3if¥eteifre qHie=or & |[A—xl| =0)
a-x b _, (@a—x) (d=x) —bc=0
c d-x

x2—x(a+d)+ad—-bc=0
On comparing with the given equation x2 + k = 0 (&1 8 FHIBRIT A T BT TR x2 + k = 0)

a+d=0k=ad-bc= A

D-3. If the system of equations x + 2y + 3z = 4, x + py + 2z = 3, X + 4y + pz = 3 has an infinite number of
solutions and solution triplet is
(A)p=2,p=3and (5-41, 1—1,4)
B)p=2,u=4 and (5 -4, }”—_1 2))
(C)3p=2pand (5—4x, A —1,24)
(D*Yp=4,pu=2and (5-4A, 7”7_1 A)

Ifg TN BT x+2y+32 =4, Xx+py+2z=3,Xx+4y+uz =3 3 & & AU TAAR &I, A—

(A)p=2 n=3T (5 4% h—1,2) (B)p=2,u=4ﬁgﬂ(5—4k,%1,2k)
(C)3p = 2@ (542, A—1, 21) (pr=4,u=2auu5—4%3%1,m

1 2 3 4 2 3 1 4 3 1 2 4

Sol. A=1p 20 A=|3 p 2 ; A= 3 2 A=[l p 3
1 4 pu 3 4 u 1 3 u 1 4 3

Forinfinite no. of solution A=A =A =A,=0 =p=2p=4
I Bl B fWA=A=A=A,=0 =u=2p=4
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Matrix and Determinants

D-4. Let ) and o be real. Find the set of all values of A for which the system of linear equations have infinite
solution V real values of a.

A A R o aRAMES B 1A D G AH1 B AR A o e fad g afiexon &1 Fer s
B YT B, 9 ardfde o B I,
AX + (sin o)y + (cosa) z=0
X+ (cosa)y+(sina)z=0
—X+(sina)y+(cosa)z=0
(A) (~,\2) U (V2,%) (B") -1
(C) (-5, —2) (D) None of these g7 & ®IS =gt

Sol.  For non-trivial solution 3R & & forg
A sina  cosa

1 cosa sina| =0 = A = sin 2o + cos 20
-1 sina -cosa
2 <sin2a+cos20<2 = 2 <a<\2 .

D-5. The value of ‘ 2k ‘ for which the set of equations 3x + ky —2z2=0,x + ky + 3z=0,2x + 3y—-4z =0 has
a non - trivial solution over the set of rational is:
(A) 31 (B) 32 (C*) 33 (D) 34

2k &1 g8 A1 o ford FHiaxe A& 3x + ky —22=0,x +ky + 32=0,2x + 3y — 4z = 0 & 3R
T (IR¥ SRl & 9q=ad | W) fJemm g, 8|

(A) 31 (B) 32 (C*) 33 (D) 34
Sol. 3x+ky—-2z=0; X +Kky +3z=0; 2x+3y—-4z=0
3 k -2
a=|t k 3l=0 . k=2
2 3 4 2

PART - lll : MATCH THE COLUMN

HIT - Il : DI BT FATIT HIFTY (MATCH THE COLUMN )

1.»  ColumnI Column I
1 2 3 1
(A) [1 x 1] 4 5 6 2 | =0,thenx= (p) 2
3 25 3
(B) If Ais a square matrix of order 3 x 3 and (Q) -2
k is a scalar, then adj (kA) = k™ adj A, then m is
C) IfA= Li g} and B = Lyf? Q here (A — B) is upper triangular (n 1
matrix then number of possible values of u are
(b+c)?® a° a
D)= If | b? (c+a)® b® |=kabc(a+b+c)? (s) - %
c? c? (a+b)?

then the value of k is

w1 w10
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Matrix and Determinants

1 2 3 1
(A) [1 x 1]| 4 5 6 || 2| =08 d x= (p) 2
325 3
(B) afd AT® 3 x 3HH T a1 IME 3R (a) -2
k srfeer &1, 1 adj (kA) = k™ adj A, @@ m g1
(C) uﬁA:{ZZ “}HWB:{V 7} 7 (A - B) ST FeTaR n 1
W3 49
AR © d9 u & FHIFIA AFT B &1 ©
(b+c)?  a® a?
D= e | b® (c+a)® b?® |=kabc(a+b+c) (s) - %
c? c? (a+b)?
&1, A k & A9 8-
Ans. (A) - (s), (B) = (p), (C) = (p), (D) = (p)
1 2 3|1 1
Sol. (A) [1 X 1] 4 5 6|2 =0 = [1+4x+32+5x+23+6x+5]|2|=0
3 2 5(|3 3
1
= [4+4x 5x+4 6x+8]|2|=0 = 44+4x+10x +8+18x+24=0
3
= 32x+36=0 = X =-9/8
(B) KA adj (kA) = [KA| I
KA adj (kA) = k" |A] I,
kA adj (kA) =k" Aadj A
Pre-multiplying A~
A gd TPH HRA W
adj (kA) = kn-1adj A
(C) (A-aD=0 £ M—4L+5=0
A2 —4A + 51 =0
4 1 1
(D) Leta=b=c=1 = 1 4 1 |=k.27
11 4
54 =27 k = k=2
(b+c)? a’ a’
Alter : b? (c+a)® b?
c? c? (a+b)?
ApplyingC, - C,-C,,C,—>C,-C,
b+c-a 0 a
(@+b+c)2 0 c+a-b b?
c-b-a c-a-b (a+b)?
Applying Rs - Rs - (R1 + Rz)
b+c-a 0 a’ , [alb+c—-a) 0 a?
(@+b+cp| 0 cra-b b? |= @RS, bc+a-b) b?
2  -2a 2ab ab _2ab 2ab  2ab
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Matrix and Determinants

(b+c—a) 0 a
2ab (a + b + ¢)? 0 (c+a-b) b|=2abc(a+b+c)
~1 ~1 1
1 2 3|1 1
Hindi (A) [1 X 1] 4 5 62| =0 = [1+4x+32+5x+23+6x+5](2|=0
3 2 5/(|3 3
1
= [4+4x Bx+4 6x+8]|2|=0 = 44+4x+10x +8+18x+24=0
3
= 32x+36=0 = x =-9/8
(B) kA adj (kA) = [kA| I,
kA adj (kA) = k" |A] T,
kA adj (kA) = k" A adj A
A9 g4 IoH FRA W
adj (kA) =k"-'adj A
(C) (A-A)=0 = M—-4r+5=0
A2_4A +51=0
4 1 1
(D) A9l a=b=c=1 = 1 4 1|=k.27
11 4
54 =27 k = k=2
(b+c)? a’ a
CEA b? (c+a)? b?
c? c? (a+b)?
Hf$ar ¢, - C,-C,,C,>C,-C, &
b+c-a 0 a
(a+b+c)? 0 c+a-b b?
c-b-a c-a-b (a+b)?
dfhar R, > R,— (R, +R,) &
b+c-a 0 a , [ab+c—-a) 0 a?
(@+b+c) of csa—b b2 |- BEbECr |, b(c+a-b) b’
2  -2a 2ab ab _2ab 2ab  2ab
(b+c—-a) 0 a
2ab (a + b + ¢)? 0 (c+a-b) b |=2abc(a+b+c)
—1 ~1 1
2. Column -1 Column -1I
(A) If A and B are square matrices of order 3 x 3, where (p) 7
|A| =2 and |B| = 1, then |(A™") . adj (B™") . adj (2A")| =
(B) If Ais a square matrix such that A2= Aand (I + A)® =1+ KA, (Q) 8
then k is equal to
a b (aa-b)
(C) Matrix |b ¢ (ba—c)| is non invertible (b2 # ac) if —2a. is (n 0
2 1 0
(D) It A=[a],, is ascalar matrix with a,, = a,, = a,, (s) -1
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Sol.

Hindi.

=2 and A(adjA) = KI, then k is

w1 w1
(A)  IfX AT B, 3x3 HH B 7 MR 8, W&l |A| =2 T (p) 7
B|=1%, @ |(A).adj(B").adj(2A")| =
(B) afe ATH I ITE 39 UBR & fh A2=ATd (I+AP=1+kA, (q) 8
al k=
a b (aa—b)
(C) AR |b ¢ (ba—c)| WTarT 21 (b2 # ac) IfE 20 & (r) 0
2 1 0
(D) I A=[a],, TP 3few aegE &, el () -1
a,, =a,=2a,=2dAT A(adjA) =KL, 9k =
Ans. (A) - (q), (B) = (p), (C) > (s), (D) = (9)
6
(A) (A7) adj (B™") . adj(2A7")| = |A'| . |adj B| . |adj . 2A| = |1T| B | 2A7" | = %: 8
(B)I°+3PA+3IA2+ A=1+3A+3A+A=1+7A = k=7
(C) Taking C, » C, - (C,a—C,)
we get
ab 0
|Al= | b ¢ 0 =(1-2a) (ac — b?)
2 1 2a+1
non-invertible if o = % orif a, b, c arein G.P.
(D) AAdjA=|A| I,=KI,=k=|A] =8
. . — . - . _ 1 _1 2 _1 2 26
(A) (A7) adj (B™") . adj(2A7)| = |A-"| . |adj B7| . |adj . 2A-| = m B [F|2A7" |© = i 8
(B) I+ 3PA + 3IA2+ A3=1+3A+3A+A=1+7A = k=7

Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029

() wfpar C,—>C,—(C,a—-C)H
ab 0
Al=|bc 0 = (1 -2a) (ac - b?)
2 1 20+1
mamugmuﬁm% a1 A a, b, ¢ R A0 8
(D)AAdjA= |A|l,= k,=k=|A| =8
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Matrix and Determinants

Bl Exercise-2

= Marked questions are recommended for Revision.

= fiffed we siev drFg e B

PART -1 : ONLY ONE OPTION CORRECT TYPE

ATl : Badd b A8l fddHcd YHR (ONLY ONE OPTION CORRECT TYPE)

Sol.

2.n

Sol.

Sol.

Two matrices A and B have in total 6 different elements (none repeated) . How many different matrices
A and B are possible such that product AB is defined.
AR BT 3MeE H @ 6 -7 o/@ua § (qRERy 721) s -1 aege A ok B 9wa € wdfe
o AB gy 2 |
(A) 5( 6 (B) 3(6!) (C) 12(6") (D*) 8 (6!
Let @) A=[a]pxq
B=[blgxr
pxg+gxr=6
qp+r=6

if @) g=1=>p+r=6

a A~ WO N =
- W W~ O

1 2
fald q=3=p+r=2 {1,1
(5+42+1)x6l=8x6!

ifaﬁ{q=2:>p+r=3{2 1

-4
If X= ﬁ J , then value of X" is, (where n is natural number)

3n —4n 2+n 5-n 3" (4" |, ... 12n+1 —4n
of 3 el el Fle [T e
m‘%x{? :ﬂ &, @ X1 A B (STEF n UThd S B)—

3n -4n 2+n 5-n 3" (-4) w|2n+1  —4n
o 5 e eff e )

X - 3 4 - X 5 -8
1 -1 2 -3
For n = 2 option A, B, C are not satisified. Hence option D is correct.

n=23% fog A, B, C Hg< =&l 2 ard: D Wl 2|

If A and B are two matrices such that AB = B and BA = A, then A2 + B2 =
Ife AR Bl #fcd 59 YR & f& AB=B3R BA=ATl, df A2+ B?=

(A) 2AB (B) 2BA (CHYA+B (D) AB
AB =B
Premultiply both sides by B
BAB = B? = AB = B? = B=B?
Similarly
BA=A = ABA = A? = BA = A2
= A=A?

/\
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Matrix and Determinants

Hindi. AB=B
B® Y@ UM &Ml TR% &R WX
BAB = B? = AB = B? = B=B?
Al UBR
BA=A = ABA = A2 = BA = A2= A=A2

4.»  Find number of all possible ordered sets of two (n x n) matrices A and B for which AB —BA =1

(A) infinite (B) n2 (C) n! (D*) zero
(nx n) %A & APe ATATB & BT A & - T=ag ¥d & Sdfs AB—BA =1
(A) 3/ (B) n2 (C) n! (D*) T

Ans. No such ordered pair is possible. (38T @1 HHd ™ FWd T2l ©)
Sol. Assume C=AB-BA

If C=1
thentrace (C)=1+1+....... +1=n
But trace (C) =0 ( trace (AB) = trace (.BA) )

Which is a contradiction
Hence no such ordered pair is possible.
Hindi. =1 C = AB - BA

geC=1

A IRE(C)=1+1+ ... +1=n

AfeT sRE (C) = 0 ( 319¥@ (AB) = IIXE (.BA) )
SIBRCAENEIGIERS

3Tt VT BIY hiAd T AWI TE B

5. If B, C are square matrices of order n and if A= B + C, BC = CB, C? = O, then which of following is true
for any positive integer N.
IfE B, C,n %9 & a7 Mg & dfc A=B+ C,BC=CB, C2=0, 7@ &l garcdas gorie N & forg o=y &

I B9 GE) B
(A*) AV = BN (B + (N + 1) C) (B) AN =BN (B + (N + 1) C)
(C)AM' =B B+ (N+1)C) (D) AN =BN (B + (N +2) C)

Sol. AV+'=(B+ C)N+
We can expand (B + C)N*' like binomial expansion as BC = CB.
(B + C)V+' &I fguse & SR faRIR == W BC = CB.
(B+ C)N+1=N+1C BN+14 N+1C BNC + N+1C, BN-1C2 + ........... + CN+,
=B"+"+(N+1)BVC+0+0........ +0=B"(B+(N+1)C).

6. How many 3 x 3 skew symmetric matrices can be formed using numbers -2, -1, 1, 2, 3, 4, 0 (any
number can be used any number of times but 0 can be used at most 3 times)
FqERll -2, -1,1,2,3,4, 0 ® G H 3 x 3HA & [dv9 FARK MMGE I -1 Sl & (el |
B! Bl f IR ST H <l o Hahell & g 0 DI AP A AP 3 IR IUAM A o1 o1 Al & |
(A) 8 (B) 27 (C*) 64 (D) 54

Sol. 4x4x4=64

7. If Ais a skew - symmetric matrix and n is an even positive integer, then A" is
(A*) a symmetric matrix (B) a skew-symmetric matrix
(C) a diagonal matrix (D) none of these
afs AU favm 9T 3egg iR n Udh gTId |9 Yulids 81, a1 Ang —
(A) T HHfAT TR (B) ts faww wHfAT 3megs
(C) U& famvl gz (D) 37 | B &I
Sol. A'=-A = (A")T = (AAA ------- A)T=(ATATAT - AT = (AT foralln e N
N
(A = (<1)7 Ar - (AT = {A if niseven
—A"if nis odd
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Matrix and Determinants

Hindi. A"=—A = (A)T = (AAA - A)T = (AT AT AT —eeee AT) = (AT, T & g n e N
CAP =(ipa s (e (A TTENTTE
-A" gfgnfawm 2
8.».  Number of 3 x 3 non symmetric matrix A such that AT= A2 —1and |A| =0, equals to
(A*) 0 (B) 2 (C) 4 (D) Infinite
3 x 3%H BT AMYE A1 6 FAfdd &1 8, & A 8rft Safes AT = A2 —131R |A| # 0, SRR 38—
(A") 0 (B) 2 (C) 4 (D) 3=

Sol. A=(AT2-1=(A2-1)2-1
=>A*-2A2-A=0=A3-2A-1=0
=>A+D)(A°-A-D=0=A+)(AT-A)=0
Because |A + 1| # 0 = AT = A = A is symmetric which contradict given condition
= no such matrix possible

Hindi. A=(AT2-1=(A2-1)2-1
=>A*-2A2-A=0=A*-2A-1=0
=>A+)(A2-A-1)=0=(A+I) (AT-A)=0
FNEH A+1#0=AT=A= AFafAd g o iRy 10 ufdey &1 fRiem s 2 |
9 UPR B PIs AAYE 69T 2 |

9.%m Matrix A is such that A2 = 2A — 1, where I is the identity matrix. Then forn>2, A" =

(A*) nA—(n—1)I (B) nA -1 (C)2-TA—(n—1) (D)2»-"A—1
A ASH UBR & fh A2=2A—1, Sial [ TTH® SMYE 8 A9 N> 2% forg An =
(A*) nA = (n=1)I (B) nA -1 (C)2-TA—(n—1)I (D)2»-"A—1
Sol. A2—-2A+1=0 - (A=12=0
A" =(A-TI+I) ="C,(A=I)"+....... +"C _,(A-I?2-1I"-2+"C__(A-1I)-I"-"+"C_I"
=0+0+ .. +0+nA=I)+I =nA—-(n-1)I
3ot
10 lfP=|2 2 ,A=P 1} and Q = PAPT and x = PTQ2%5P, then x is equal to
1B g
2 2
V3ot
g p=| 2 2 ,A=P 1} 3R Q = PAPT@T x = PTQ2%P &1, I x =
1B g
2 2
1 2005 4+ 200543 6015
(A%) { } (B)
0o 1 2005 4-20053
©) 1 2+Jy3 1 0) 1 2005 2-3
4| 1 2-3 412+3 2005

Sol. A=

1
QO =

ﬂ and Q=PAPT and X=PTQ¥%* P

We observe that Q = PAPT

Q@ =(PAP)(PAP")=PA(P'P)AP" =PA(IA)P"= P A2 PT
Proceeding in the same way, we get

QZOOS - P A2005 PT

AIsoA=1 ! A2=1 2
0 1 0 1

And proceeding in the same way

s _ |1 2005
0 1
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Matrix and Determinants

31 B 1
PP = 2 2 2 2 = P 0} Now,
1 B 1 3 0 1
2 2]l 2 2
X = PT QZOOSP = PT (PA2005 PT) P = (PT P) A2005 (PTP) = IA2005 I

_ pos _ {1 2005}

0 1

Hindi A= {(1) :IJ Tg Q =PAPT g2 X = PTQ20s P
Q=PAPT Q =(PAP)(PAP)=PA(PPP)APT=PA(IA)PT= PA2 PT
SRS

02005 = P A2005 PT

H?ATA=1 1 A2=1 2
0 1 0 1

g s bR

pews _ |1 2005
0 1
V31|81

pp_| 2 2|2 2 {1 0}
1 48| 1 3] 01
2 2 2 2

X = PT Q%P = PT (PA%05 PT) P = (PTP) A2005 (PTP) =] A2005 ] = A2005 = {1 2005}

0 1

sinbcos¢d sinBsing cosoO
11.=. LetA=| cosbcos¢ cosbsind —sin6 [, then
—sinfsing sinbcos¢ O
(A) Ais independent of 6 (B*) A is indepedent of ¢

(C) Ais a constant (D) none of these
sinfBcos¢ sinBsing cosH

AT A= | cosfcosp cosOsing —sin@ |, dl
—sinBsing sinBcosd 0

(A)A, 0 a2 | (B)A, ¢ WIS B |
(C) AT® =R B | (D) S | P &I

sinfbcosy sinBsing cosd cos¢ sing cotd

Sol. A= |cosfOcosp cosbsing —sind ; A =sin%0 cosO |cosd sing —tan6

—sinBsing sinb cosd 0 —sing cos¢ 0

Applying R, - R, - R, (feman R,—->R, - Rzﬁ)
0 0 coto+tan6
A =sin?0cosO |cos¢ sing —tano ; A = sinf
—sing cos¢ 0

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
/\ EESPL—IBHCE Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
ucating for better tomorrow = o 800 258 5555 | CIN : UB0302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Matrix and Determinants

1+a®+a* 1+ab+a’b® 1+ac+a’c®
12. A=[1+ab+a’® 1+b*+b* 1+bc+b’c?| isequalto
1+ac+a’c® 1+bc+b’c® 1+ +c’
1+a®+a* 1+ab+a’® 1+ac+a’c®
A=[1+ab+a’b® 1+b?>+b* 1+bc+b?c?| &1 AF 8 —
1+ac+a’c® 1+bc+b’c® 1+ +c’
(A*) (a—=Db)* (b —c)? (c —a)? (B)2(a—b) (b—c) (c—a)
(C) 4(a—b) (b—c)(c—-a) (D) (a + b + ¢)°
1+a®+a* a+ab+a’® 1+ac+a’c® 1 a a° 1 1
Sol. A=|1+ab+a’® 1+b*+b* 1+bc+b’c® |=|1 b b? a b ¢
1+ac+a’c® 1+bc+b’c® 1+ +c* 1 ¢ c? a® b® c?
=(a-b)?(b-c)?(c-a)?
a®+1 ab ac
13= If D=| ba b’+1 bc | thenD=
ca cb  cZ+1
(A" 1+ a2+ b2+ c? (B) @2+ b2+ c? (C) (a+b +c)? (D) none
a®+1 ab ac
afd D=| ba b?’+1 bc |dI D=
ca cb  c*+1
(A)1+a2+b2+c2 (B) a2+ b2+ c? (C) (a+b+c)? (D) 3 & PIs &l
a®+1 ab ac a@+1) a» a’c a?+1  a? a?
Sol. ba b2+1 be |= ——| b%a b+l b | =28 2 p2i1 b2
ca cb  c?+1 abe c’a c®  c(c®+1) abe c? c®  c?+1
Applying R, >R, +R,+R, (i R, >R, + R, + R,
1 1 1
(@ +b®>+c?+1)p* b*+1 b?
N A
ApplyingC, > C,-C,&C, > C,-C, (dfsha1 C,—»C,-C,&C,—>C,-C,¥)
1 0 0
(@ +b®>+c?+1)p®> 1 0|=(a2+b2+c2+1)
B> JiNN
a®-x a*-x a’-x
14. Value oftheA=|a°-x a®-x a’'—x| is
a’-x a®-x a’-x
a®-x a*-x a®-x
A=|a°-x a®-x a’'-x| ®MAAT —
a-x a®-x a’-x
(A") 0 B) (@—1) (@ —-1)(@-1)
C)@+1)(@+1)@+1) (D) a™® -1
a®-x a'-x a’-x
Sol. a®-x a®-x a’ -x

a-x a®-x a’-x

Applying R, » R, - R,, R, > R,— R, (&fa1 R, > R,, R, > R,-R, 9)

Resonance®
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Matrix and Determinants

15.

Sol.

16.=

Sol.

Hindi.

17.

Sol.

a®-x a'-x a’-x a®-x a*-x a°-x
a®-a® a®-a' a’-a°| = |a®-1 a®-a a'-a°| =a%’ =0
a-a° a*-a® a’-a’ a®-1 a*-a a'-a°
2a b e f 2d e
lfA,=|2d e f |,A,=[2z 4x 2y |, thenthevalueof A, —A,is
4x 2y 2z e 2a b
2a b e f 2d e
I A, =|2d e f |,A,=|2z 4x 2y|,8, A A —A, & 98 —
4x 2y 2z e 2a b
(A)x+%+z (B) 2 (C* 0 (D) 3
22 b e a b e f 2d e f d e
Aj=12d e f |=4|d e f ; A,=12z 4x 2y |=4|2z x y
4x 2y 2z Xy z e 2a b e ab
C, < C, followed by @211 C, <> C, &
d e f
A= X y z
aboc
ab e
R, <> R, followed by @2 R, <> R, =/ d e f | 9
Xy z
A, = A, = Aj—A,=0
From the matrix equation AB = AC, we conclude B = C provided:
(A) Ais singular (B*) A'is non—singular (C) A is symmetric (D) A'is a square
e AHIARUT AB = AC 9 I8 f=py Miderar & b B = C Safd—
(A) A Jgeraeig 811 (B) A ahAvli &l | (C) A wHfa &1 | (D) AT AfeaT &1
AB = AC
Pre-multiplying A-' = B = C hence A must be invertible matrix.
AB = AC
A ¥ IO @R1 R = B = C 37d: I8 URIAIHg g 81 amfey |
2 7 B
LetA=| 0 0 -2|andA*=Altheniis
0 2 0
2 7 B
AMA= |0 0 —2| T A*=)I1dd L& A4 & —
0 2 0
(A)-16 (B*) 16 (C) 8 (D) -8
[A—=x1=0
2-x 7 3
0 X 2|=0=>(-2x)(x*+4)=0
0 2 X

x+2)(x*+4)=0=>x3+2x2+4x+8=0
According to calley hamiltan theorem

Pl efteed g 9

/\
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Matrix and Determinants
Ad+2A2 +4A+81I=0 L (1)

A*+ 2A% + 4A2+ 8BA=0 .. (2)
A+ 2(-8)=0=>A*=161

18.w=. If Ais 3 x 3 square matrix whose characterstic polynomial equations is A% — 322 + 4 = 0 then trace of

adjA is

(A") 0 (B) 3 (C) 4 (D) - 3

AT A, 3 x 3FHA & I ATHE & RoTAD! FIAATEAOTH 98U FHIART A3 — 302 + 4= 02 I adjA FT A
3

(A") 0 (B)3 (C) 4 (D)-3

Sol. A3-3A2+4[=0....... (i)
Multiply equation of (A=')3 we get 1 —-3A~' + 4(A7")3 =0
= 161 - 12 (-4A") + (4A")2 =0
= (adjA)® — 12 (adjA) - 161=0
= Trace of adjA is zero
Hindi: A3-3A%2+41=0....... (i)
(A7) 7T HRT W we get - 3A + 4(A")3 =0
= 161 - 12 (-4A") + (-4A")2 =0
= (adjA)® — 12 (adjA) - 161=0
= Trace of adjA is zero

19. If a, b, ¢ are non zeros, then the system of equations
(a+a)X+ay+0z=0
oX+ (e+b)y+az=0
oXx+oy+(a+c)z=0
has a non-trivial solution if
(AYa'=—=(a'+b'+c) B)a'=a+b+c
Caoa+a+b+c=1 (D) none of these
afs a, b, ¢ 3R B, A FHIHRU R
(a+a)xX+ay+0z=0
oX + (e +b)y+az=0
oXx+ay+(a+c)z=0
$ I 'A BN Al
Aart=—(a'+b'+c) B)ya'=a+b+c
Ca+a+b+c=1 (D) 7 | B T2
Sol.  For non-trivial solution (3= &1 & fofv)
(a+a) «a o
o a+b o | =0

a o a+C

Taking o as common from each row (&% Ufdd ¥ o SIS ofd )

1+2 1 1
o

o | 1 1+B 1 |=0
(04

11 1+S

o

Applying C, - C, - C,, C, » C, - C, and expanding
(@fbar C, » C, - C,, C, > C, — C, T TR &R &)

3{ab bc = ac abc} 1 (1 1 1)
= | S+—+—+—|=0 = — == —+—+-

o? o a® o a a b c
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Matrix and Determinants

20.»=

Sol.

21.»

Sol.

a?+x® ab-cx ac+bx X ¢ =-b
STATEMENT-1:1fA= |ab+xc b*+x’ bc-ax| andB= |—c x a |,then|A|=|BJ
ac—bx bc+ax c®+x? b -a x

STATEMENT-2 : If Acis cofactor matrix of a square matrix A of order n then |A¢| = |A|™".

(A% STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for
STATEMENT-1
(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct
explanation for
STATEMENT-1
(©) STATEMENT-1 is true, STATEMENT-2 is false
(D) STATEMENT-1 is false, STATEMENT-2 is true
(E) Both STATEMENTS are false

a?+x®> ab—cx ac+bx X ¢ -b
FUT1:3fC A=|ab+xc b*+x® bc-ax|3RB=|-c x a [& A =|B:
ac—bx bc+ax c?+x? b -a x

FUA2:ARQ nHH B I AR A P GEEUS I Ac &I, T |A| = |A]™.
AY  BUA-1 I B, FUF-2 T B ; FYA-2, FAA—1 B el WLIHI ¢ |

(
(B) PAT—1 T B, PAT—2 T & ; PAT—2, HUT—1 BT &I WEIDHRU &I 2 |
(C)  HUT—1 9T 8, HIT—2 3N ¢ |
(D)  BUT—1 A B, A2 FHA ® |
(E) W $UF3NTH 2 |
X ¢ -b
B=|-c x a
b -a x

a’+x® ab-cx ac+bx
Transpose matrix formed by cofactors of B= [ ab+cx b? +x* bc —ax
ac—bx bc+ax c?+x®

a?+x? ab-cx ac+bx
B @ WeWUSl ¥ 1 3ME &1 URdd g B=|ab+cx b?+x® bc-ax

ac—bx bc+ax c®+x?

=  adiB=A = ladiB|= |A| = [B[" =|A|
a 0 b||x 0
LetA=|1 e 1| |y|=|0| whereab,c,d,e {0, 1}
c 0 d||z 0
then number of such matrix A for which system of equation AX = O have unique solution.
(A) 16 (B) 6 (C)5 (D) none

a 0 b||x 0
AT A1 e 1| |y|=|0| <=&fabcde {01}
c 0 d||z 0
ql 39 UBR B ARl A B G e ol FHie)eT e AX = O 3ifgedia g I 8-
(A) 16 (B) 6 (C)5 (D) 37 A B eI
|Al =0 = a(ed—-0) +b (0—ce)
|A| = aed—bce=e (ad—-bc)= 0
e=1andd2m ad—bc=0
ad—bc =1 ifafd  [ad=1, bc=0]Total =3
ad-bc=-1 ifald [ad=0,bc=1] Total=3
Total AT =3+3=6

/\
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Matrix and Determinants

22.» If the system of equationsax +y+z=0,.x+ by+z=0and x +y + cz = 0, where

a, b, c # 1, has a non-trivial solution, then the value of

1 1
+ +
1-a 1-b 1-c

is

(A) 1 (B)2 (C)3 (D) 4
afg FNHR e ax+y+2=0,.x+by+z=03R x+y+cz=0 & forg &&f

a, b, c = 1, 1ef®w (Non-trivial) 4 &1, @1 1 +1 + 1WW%I
1-a 1-b 1-c
(A") 1 (B)2 (C)3 (D) 4
Ans. 1
a 1 1
Sol. A=|1 b 1 =0
11 ¢
R,—-R,-R,& R,—>R,-R,
a-11-b 0
A= 0 b-1 1-¢ = = (@a=1)[b-1)c—-(1-c)+(1-b)(1—-c)]=0
1 1 C
N c . 1 1 -0 — 1 . 1 1 i

PART-Il: NUMERICAL VALUE QUESTIONS

HIT-Il - HTHD YR (NUMERICAL VALUE QUESTIONS)

INSTRUCTION :
placed.

o

The answer to each question is NUMERICAL VALUE with two digit integer and decimal upto two digit.
If the numerical value has more than two decimal places truncate/round-off the value to TWO decimal

< 39 9IS § UAP U HI SR HHATHD A & w0 H © fOrGH I YoIieh 3id 1 1 3 SeHeld & 15 A © |

< I AEgTrs A9 A Q) 9 e ¥ UM B, A AIicHd A Bl GIFAd B &l UMl 6 gde/JSS

3% (truncate/round-off) & |

1. Let X be the solution set of the equation

0

Ax =1, where A = |4 -3 4

1

-1

3 -3 4
Z:(cosxe+sinX 0),0eRis:

X

0o 1 -

and I is the unit matrix and X < N then the minimum value of

AMET X FHIROT AX = [ &1 8 A9zad 8 o8l A= |4 -3 4 | T [ 3PTs MR & a1 X c N T4

3 -3 4

Z(cosxe+sinxe),6 € R&1 A9 99 ©

X

Ans. 02.00

Sol. A2=1 = At=A%= . ... =1

N\ Resonance”’

Educating for better tomorrow

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jh

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029

alawar Road, Kota (Raj.)-324005
ADVQE- 42



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Matrix and Determinants

Ans.
Sol.

Hindi.

Ans.

Sol.

Ans.

Sol.

Now g Ax=1 = x=2,4,6,8, ........

D (cos* 0+sin* 0) =cos?0 + COS*0 + ......... + Sin20 + sin%0 + sin®0 + ........
X
2 s 2
- 8 g + Sm. S = cot?0 + tan?0
1-cos“® 1-sin“06
which has minimum value 2.

Rt ~gFTaw A9 22 |

If A is a diagonal matrix of order 3 x 3 is commutative with every square matrix of order 3 x 3 under
multiplication and tr(A) = 10, then the value of |A| is :

I A, TP 3 x 34 BT [0l e & S YoM & =<1 3 x 3HH & YD 71 M8 & A1 HAAHI
2 9T tr(A) =10 79 |A| BT A B

37.03 or 37.04

A diagonal matrix is commutatives with every square matrix if it is scalar matrix. So every diagonal

.10
elementis —.
3

SO Al = ——

e fadol g, UG 9F IR @ WY %A fafE § afe I8 ke g © swfet wde Al srawa
10 1000

?%| ESIRI A= =

A, is a (3x3) diagonal matrix having integral entries such that det(A) = 120, number of such matrices is
10n. Thennis:

A, & (3x3) A BT fawol reE 8 Rrad quife sfaua g9 UdR B f& det(A) = 120 @ 39 USGR &
MR B F=AT 10n e T9 N BT AN B

36.00

00
given (f&m ®) | b 0| = abc =120 = 2% x3' x5
0 c

Il
o O o

Case - | All are Positive (81 &=1@® 8) = 5C,x*C, x °C,= 90

Case - | one Positive and two negative (Y& &-TcH® 21 1 FOTHD )
=3 x (°C,x3C,x 3C,) = 270

So number of possible matrices = 90 + 270 = 360

3T T TRl bl F&dl = 90 + 270 = 360

b+c c+a a+b
If| c+a a+b b+c | >0, where a, b, c € R, then _° is
a+b
a+b b+c c+a
b+c c+a a+b
aff | c+a a+b b+c ZO,G‘aﬁa,b,CGRnﬁaﬁ%—
+
a+b b+c c+a

00.50
b+c c+a a+b

Let #MT A= |c+a a+b b+c Operate :C, > C,+C,+C, ¥
a+b b+c c+a

2(a+b+c) c+a a+b 1 c+a a+b
= A=| 2(a+b+a) a+b b+c|=2(a+b+c) |1 a+b b+c
2(a+b+c) b+c c+a 1 b+c c+a

Operate : R, >R,-R,;R,>R,-R, &

/\
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Matrix and Determinants

Ans.

Sol.

Ans.

Sol.

1 c+a a+b
=>D=2@a+b+c) |0 b-c c-a
0 b-a c-b
=2(@+b+c)1. b-c c-a open w.r.t. R,
b-a c-b

R, & fo y9aR

=2(@+b+c)[(b—-c)(c—-b)—(c—a)(b—a)] =2(a+b+c)[bc—b?>-c?+cb—(cb—ac—ab + a?)]

[
=2(@+b+c)(ab+bc+ca—-az-b?2-c?)<0 =

a=b=c

a3

a,| , 21D &1 A
a9

are in A.P.

n

1

Ch

+(n—1) n

20 20

=k(oa + Bb +vc)® , then @d (200 + B + y)* is (o, B, v, k € 2*) B

a1 aZ aB
Ifa,a,a,,54a,a,a,aareinHP.andD=|5 4 a4, thenthe value of Dis
a7 a8 a9
02.38
a, a,
afta,a,a,, b4 a,a,a,asdd 400 78 qa D=|5 4
a'7 a8
a, a, a,
D-|5 4 a L .
a, a, 5 4 3,
a, a a,
1 1 1 1 1 3 1 1
d=—--—=-=— = —=—+— = —=—
4 5 20 5 a 20 a, 20
20
= a=—
n
op 20 20 11
2 3 2 3
3
Hence (31c:), D = a) 2V @:(20) 1 42
4 5 6 4 x7 5 3
20 20 20 (77
7 8 9 8 9
R,—» R,— R, and (G2 R,—» R,— R, e
-3 -1
0 Sy
10 3
3
_ 207y =8 1_9%0_  oip_50
4x7 40 9 21
i
8 9
a+b+2c a b
If ofe c b+c+2a b
c a c+a+2b
16.00
a+b+2c a b
LHS = c b+c+2a b
c a c+a+2b

Operate ifshat : C, —» C, + C, + C, &M W

/\
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Matrix and Determinants

7=

Ans.

Sol.

Ans.
Sol.

Ans.

Sol.

2(@a+b+c) a b 1 a b
= | 2(a+b+c) b+c+2a b =2(a+b+c) |1 b+c+2a b
2(@a+b+c) a c+a+2b 1 a c+a+2b
Operate @fha1 : R, > R, - R, ; R, > R;— R, &M W
1 a b

=2(@a+b+c) | 0 (a+b+c) 0
0 0 (c+a+b)

Expand by C, ¥ U6R &X+ W
a+b+c 0

=2(a+b+c)P’= k=2andRoa=p=y=1
0 a+b+c

=2(a+b+c).1.

If A is a square matrix of order 3 and A’ denotes transpose of matrix A, A’ A =1and det A = 1, then

det (A — 1) must be equal to
00.00
afe Agd 9 %9 &1 99 A B dAT A YR A &) uRad e b1 UeRid dRar ® ar AA=1'd

det A =149 det (A —I) IRTsR &1 ARY—

AA =T
IA—1|=|A-AA| - IA—1|=|All-A
- A-T=—1.]A=1I = A—T=—|A—1| = IA=1/=0

Suppose A is a matrix such that A2= A and (I + A)® = 1 + kA, then k is
AMT AUS g 39 UBR & f6 A2=A T (1+ A =1+KkA B, A k&I AF 23—
63.00
A2=A = AT AZ = ATA = A=1
T+AP=(I+1)° =(21)® =641 =1+KI =(K+1)I L Kel1=64 = K =63

-bc  b?+bc c?+bc

If la®> +ac -ac ¢ +ac| =64, then (ab + bc + ac) is :

a®+ab b?’+ab -ab

-bc  b?+bc c®+bc
af |a® +ac  -ac c?+ac| =64, Td(ab+bc+ac)?:
a®+ab b®’+ab -ab
04.00
-bc  b%+bc c®+bc —abc  ab®+abc ac?+abc
a®+ac  -ac c®+ac = 1 a’b+abc  -abc  bc? +abc
a®+ab b®*+ab -ab abe a’c+abc b’c+abc  —abc

b -bc ab+ac ac+ab
— 3| apibc -ac  bc+ab
abc
ac+bc bc+ac -ab
Applying R, > R, + R, + Ry  (df$aT R, »> R, + R, + R 9)
1 1 1
(@b+bc+ca)| ab+bc -ac bc+ab

ac+bc bc+ac -ab
Applying C, - C,-C,, C; > C;—C, (df%arC, —» C,-C,, C; > C;—C, )
1 0 0
= (ab+bc+ca)| ab+bc —(ab+bc+ac) 0 = (ab + bc + ca)?
ac +bc 0 —(ab+bc +ca)

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
RESDI’IBI’]CE Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in ADVQE- 45
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Matrix and Determinants

1+sin®x  cos®x 4sin2x
10.  Letf(x)=| sin®x 1+cos?x 4sin2x |then value of f(1/12) + f(n/6) + f(/4) + f(w/3) + f(m/2) is
sin® x cos’x  1+4sin2x
1+sin®x  cos®x 4sin2x
afg f(x) =| sin®x  1+cos®x  4sin2x |8 a f(/12) + f(n/6) + f(/4) + f(n/3) + f(n/2) &1 A & —
sin® x cos®x  1+4sin2x
Ans. 22.92 or 22.93
1+sin®x  cos®x 4sin2x
Sol. f(x)= sin®x  1+cos’x  4sin2x | Applying C, — C, + C, + C, (df#a1 C, » C, + C, + C, 9)
sin® x cos’x  1+4sin2x
=(+4sin2x) R,—»R,-R,,R, > R,—-R,
1 cos®x 4sin2x
=(2+4sin2x) 1 1+cos’x  4sin2x
1 cos®x  1+4sin2x
1 cos®’x 4sin2x
f(x)= (2 +4sin2x) 0 1 0 | =  f(x)=6
0 0 1
n 1 5 N N
s IfU,=[n" 2N+1 2N+1/and > U, =2) n?, theniis
n®  3N*  3N+1 " ast
n 1 5 . N
Af& U, =[n® 2N+1 2N+1| 3R DU, =2> n?,d@re-
n® 8N°  3N+1 " n=1
Ans. 02.00
N(N+1) : .
" 1 p 3 N(N 122N 1
Sol. U= [0 2N+1 2N+1= YU, = (N+ 23( DNt @N+)
n® 3N 3N+1 i NN 11T
[ (N+ )} N2 (3N+1)
2
1 1 5
_ N(N+1)(2N+1) 1 1 1
- 2 3
N(N2+1) 3N? 3N+1
Applying R, - R, =R,
2 0o 4
3
N
N(N+1)(2N +1) l 1 1 -2 znz
2 3 n=1
NN+D v N
12. The absolute value of a for which system of equations, a3x + (a + 1)3y + (a + 2)3z2 =0,

ax+(@a+1)y+(@+2)z=0,x+y+z=0, has a non—zero solution is:

/\
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Matrix and Determinants

Hindi. a &1 ffRUe w4 8 s forg aiaon adx + (@ + 1)%y + (a + 2)3z2 = 0,
ax+(@+1)y+(@+2)z=0,x+y+2z=0,® MM, R & @A & —

Ans. 01.00

a® (a+1® (a+2)°

Sol. a (a+1) (a+2)|= 0fornon - zero solution (3 & & fory)

1 1 1

C,—>C,-C, C,—C,-C,

a® (@a+1°®-a° (@a+2P°-a°

a 1 2 =0

1 0 0

=>2(@a+1)P-a%)—(a+2)P-a%)=0 =2(B3a?+3a+1)=6a>+12a+8
=>6a+2=12a+8 = —-6=6a > a=-1 = la] =1

13.a. Consider the system of linear equations in x, y, z:
(sin30)x-y+z=0
(cos20) x +4y +3z=0
2X+7y+72=0
sum of all possible values of 6 € (0, ) for which this system has non — trivial solution, is
Hindi. w1 f& x, y, z # IRa®s afiaxon &1 [Har
(sin30)x-y+z=0
(cos20)x +4y +3z=0
2X+7y+72=0
0 € (0, n) § wHIHxvT & G FAwifdas AFT & A B, R forg 98 e s g @A B |
Ans. 03.14
Sol.  For non-trivial solution 3= & & forg

A=0
sin36 -1 1
cos20 4 3| =0
2 7 7

7sin30 + (7c0s20 — 6) + (7c0s26 —8) =0
sin30 + 2c0s20 —2 =0
3sinB — 4sin%0 + 2 —4sin20 -2 =0
Let AT siNG =t
3t—4t3-4t2=0
t(4t2 + 4t-3)=0
t(4t2 +6t—-2t-3)=0
t2t—1)(2t+3)=0

2 2 2
%/_/
not possible <iwa T
sind = 0sind = 1/2
0=nn 6=nrt+(—1)nE nel = 9=E,@
6 6 6
14. A =[a]
A2=_a2 as}
a, a,

1212 43 iy
Where a = [ log,r ] ([.] denotes greatest integer). Then trace of A,
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Matrix and Determinants

A =[a]
el 2
a, as

3 37 g
Ag=]8g A1 Apq|ereereeemeenenns Ay =[]
1212 43 Ay

Siel a, = [ log,r ] ([.] #&<E QUife @1 FafRfa #xar 8) dl s A, &l 411 & :
Ans. 80.00
Sol. FirstelementinA isa™, ., .. o= g and [a,]=38

and last element is a,,,

8,4, = [l09,385] = 8

Sum = 80

Hindi. A1o ®T UH 3agd % a-12+22+32+ ................ 9241 a-‘286 e [azse] =8

T Irf~a¥ 3raYd a8

385

a,, = [109,385] = 8 JITHA = 80

A
y 18 -2 3 2 3 4
15, If {%(A—A’H)} =% 17 10 -1| forA=| 5 -4 -3| ,theniis:
7 -11 5 7 2 9
A
2 3 4 L8 33
IRA=|5 -4 -3 EFH%N,{%(A—A’H)} =% 17 10 1| ,J@r3-
7 2 9 7 -11 5
Ans. 39.00
y 2 3 4
Sol. {% (A - A + 1)} fora forg A=|5 -4 -3
7 2 9
1 2 37" p
%(A—AT+I)-1=%2 1 -5 =[%Bj :‘%B‘:%
3 5 1
26 17 77 26 -13 13 26 -13 13
Aij=% -13 10 -11| = % -17 10 -1 :‘%B‘ ‘:3 -17 10 -1
13 -1 5 7 -11 5 7 -1 5
2 0 -«
16. GivenA=|5 a 0 | Fora e R-{a, b}, A~ exists and A~' = A2 - 5bA + cI, when o = 1. The value of
0 o 3
a+b+cis:
2 0 -«
fRm T 2A=|5 a 0|, aeR—-{ab}® forg A1 fdemm= 8 dom A1 =A2-5bA +¢cl,d9 a=1dd
0 a 3
a+b+cd AF T :
Ans. 12.20
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Matrix and Determinants

2 0 —a 2 0 -«
Sol. A=l5 a 0 : Al =5 o 0]=0
0 a 3 0 o 3
6o — 502 =0 = o6 —5a) =0
a=0,6/5 o € R-{0, 6/5}
Foro=1 (& fom)
2 0 -1 3 11
A=|5 1 0| = |A| =6-5=1 ; AdiA=|-15 6 -5
0 1 3 5 -2 2
3 -1 1
A'=|-15 6 5
5 -2 2
By characteristic equation |A—xI| = 0 (if¥eTeifored FHeRor 3 |A - xI| = 0)
2-x 0 -1
5 1-x 0| =0 =>x3-6x2+11x—-1=0
0 1 3-x

By cayley hamilton theorem (2ffees U#a %)
A*—6A2+11A =1 = A"=A?-6A + 11.1

17.= Let a, b, ¢ positive numbers. Find the number of solution of system of equations in x, y and z

X2 y2 22 .X2 y2 22 J X2 y2 22 o )
= +b—2 —E= E Ty +c_2=1’_a_2+b_2 +C—2=1hasfmltelymanysolutlons
AT a, b, ¢ TFTHSG AN 7, X, y 3R z H AHISHR0T
2 2 2 2 2 2 2 2 2
X—2+y—2—z—2=1;x—2—y—2 +Z—2=1;—X—2+y—2+2—2=1${ﬁ?ﬁr&qﬁﬁﬁwwm%,a‘)sa‘i
a b c a b C a b c
B H&IT HA DI |
Ans. 08.00
11
a? b o
L
Sol. A=| 5 - | byR >R +R, R, >R, + Ry
-1 1 1
a? b’ ¢
2
= 0 O
2 2( -2 -4
A= 00 & ;(WJH
S
@ b o

A = 0 Here equations are of second degree so, more than one finite solution.

1 1 -
a? b

o 1 -1 1

Hindi. A=| - & — | byR >R +R,, R - R+ Ry
41
a? b
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Matrix and Determinants

2
¥0 0
2 2( -2 -4
selooo B\ ) s
-1 1 A
@ o &

A= 0P I8 ) R0 fgd o &1 g o U ¥ Sara1 uRfia &a 8 |
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Matrix and Determinants

PART - lll : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE

YR -1l : U T U 9§ 0P Fal Qv UopR

Sol.

Sol.

Suppose a,, a,, a; are in A.P. and b,, b,, b; are in H.P. and let
a;—b, a;-b, a-b,
A=|a,-b, a,—-b, a,-b,|,then
a, -b, a;-b, a;-b,
(A*) Ais independent of a,, a,, a,, (B)a;—A,a,-2A,a;—-3Aarein A.P.
(C*) by + A, b, + A2, by + A are in H.P. (D*) A'is independent of b,, b,, b,

a,—b, a,-b, a -b,

AT @y, 8y, 8, TAR AL H & 3R by, by, by, 8¥HS 5 4 €13 A=|a,-b, a,-b, a,-b,|8
a,-b, a;-b, a;-b,

(A) A, a,,a, a; ¥ Wa= 2 | (B) a, — A, @, — 2A, 8, — 3A AR A< H © |

(C) b, + A, b, + A2 by + A STHS 51T H © | (D) A &1 A by, by, b, ¥ W= 2|

a;—b; a;—b, a;—bj
a,—b; a,—-b, a,—by
az—b; az—b, az-—Dbs
R,—»R,-R, & R,>R,-R,

a;—b; a;—by a, a;—b; a;—b, a
a,—a; a,—a; a,-a =| d d d| =0
a;—a, az—a, az-a, d d d
A=0

Let 6 == , .
sin@ cosoO

T+ X+ X2+ ... + X" = O, then n can be

0 —sind
I x-= {COS e } O is null maxtrix and I is an identity matrix of order 2 x 2, and if

o cosO —sin0O
AT 0 =— , X = , O Y MY © AT [, 2 x 2 HA B qo99d IMIT ©
5 Lin(a cose} K g
IR T+ X+ X2+ ... + X" =0, dd n BT AF B Fhdl o—
(A*) 9 (B*) 19 (C) 4 (D*) 29
T 2n nn ( . T . nnj
COS—+COS—+...... + COS— —| SIt—+ ...+ SIn—
X4+ X4 o X0 5 5 5 5
. T . 2n nm oL nn
SIN—+SIN— +....+ COS— COS— + ....+ COS—
5 5 5 5 5

n n
2cosr—”:—1 andSﬁ?Zsinr—n:O = n=9 19 29, ...
r=1 5 r=1 5

X 2y-z A
fA=|y 2x-z -z , then
y 2y—-z 2x-2y-z
(A*) x —yis a factor of A (B*) (x —y)?is a factor of A
(C) (x —y)®is afactor of A (D) A is independent of z
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X 2y-z A
afd A=|y 2x-z -z 81, al
y 2y—-z 2x-2y-z

(A)X—y,A BT Th TOFETS 2 | (B) (X —y)?, AT U& OHETS £ |
(C) (x—y)*, A®I (& TOHETS T | (D)A,z¥ wWa= 2|
X 2y—-z -z
Sol. A=|y 2x-z -z

y 2y—z 2x-2y-z

Applying R, - R, - R, & R, - R, — R, (&fa1 R, » R,— R, @1 R, - R, - R, 9)

3

X 2y—z -z X 2y—-z -Z
=|ly—-x 2(x-y) 0 |=Kx-y? |-1 2 0| =4(x-yy(x+y-2)
y—X 0 2(x—y -1 0 2

So Ais divisible by (x —y) & (x —y)2. (T@: A, (x —y) TAT (x — y)2 A fawrfra B)

-x a b
4. Leta,b>0andA=|b -x a],then
a b —x
(A*) a+ b—xis a factor of A (B*) x2 + (a + b)x + a2 + b>— ab is a factor of A
(C*) A =0 has three real rootsifa=b (D) a+ b+ xis afactor of A
-Xx a b
AT a,b>03R A=|b —x al &
a b —x
(A)a+b—x,Ad T&H JOETS 2 | (B)x2+ (@+ b)x + a2+ b>—ab , A FT & PHETS T |

(C)afs a=Dbal, @ A=0d dF I=RAF q 2,
(D) a+ b +x, AP Th OHETS R |

-x a b 1 a b
Sol. A= |b —x al|=(@+b—-x)[1 —=x
a b =x 1 b —x
Applying R, - R,-R,, R, >R, -R, (fepam R,—»R,-R,, R3—>R3—R1®)
1 a b

=(@+b-x)|0 —(x+a) a-b |=(@+b—-Xx){(x+a)(Xx+Db)+(a-b)3}
0 b-a —(x+b)
If (1fd) a=bthen (8, A1) (2a—x){(x + a2} = 0then x = —a, x = 2a i.e., A x is real IS z.

b C ba+c
5. The determinentA=| ¢ d co+d is equal to zero if
bo+c ca+d aa®-ca
(A) b, c,darein A.P. (B*) b, c, darein G.P.
(C) b, c,dareinH.P. (D*) avis a root of ax® —bx?— 3cx—-d =0
b C ba+c

ARPS | ¢ d co+d | & AN YA BN, AR

ba+c coa+d ac®-ca

(A)b,c,d8. H & | (B)b,c,d 4. H B |
(C)b,c,d&sr # &1 (D) a, ax® —bx?—3cx —d =0 &1 & 9o B |
b c ba +c
Sol. A= c d ca+d [=0

ba+c co+d ac®-ca
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Applying C, » C,— (C,a + C,) (dfhar C, - C,— (C,a + C,) )
b c 0
A= c d 0 =0 (ac®—bo?—-3ca—d)(bd-c?) =0
ba+c ca+d aa®—ba?—3co—d
. Eitherb, ¢, din G.P. or ais root of ax®—bx?—-3cx—-d =0

( AT ATb, ¢, d OITR 6T 7 & AT ax®—bx2—3cx —d = 0 T I o )

a’(1+x) ab ac
6.»  ThedeterminantA=| ab  b*(1+x) bc is divisible by
ac bc c?(1+x)
a?(1+x) ab ac
ARPE A=| ab  b*(1+x)  bc BT TP JOEETS B
ac bc c?(1+ x)
(A*) x +3 (B) (1 + )2 (C*) x2 (D) x2 + 1
a®(1+x) ab ac 1+x) 1 1
Sol. A= ab b%(1+x) bc |=a®b*® | 1 (1+x) 1
ac bc c?(1+x) 1 1 (1+x)
Applying C, —» C, + C, + C, (dfha1 C, - C, + C, + C,)
1 1 1
a%b?c?(3+x) 1 (1+x) 1
1 1 (1+x)
Applying R, > R-R,, R, >R, —R, (@& R, »R-R,R, —>R,—R )
0 x O
=0 x -x| a%b?c?}(3+x) = a?b?c?(3+x) x?
1 1 1+x

Which is divisible by x2 (ST & x231 faufo@ )

7. If Ais a non-singular matrix and AT denotes the transpose of A, then:
afe A Tdh hAv g & iR AT, A& uRad &1 yafia &=ar 81, ar —
(A) [A] = [AT] (B*) |A. AT = |AP
(C*) IAT. Aj = |ATP (D*) |A[+AT} 0

Sol.  |A[+|AT|=2|A[%0

2sinx  sin®x 0

8. Letf(x)=| 1  2sinx sin®x |, then
0 1 2sinx
(A) f(x) is independent of x (B*) f'(m/2) =0
/2
(CY) J' f(x)dx =0 (D*) tangent to the curvey =f(x) atx=0isy =0
-n/2

2sinx sinfx 0
If f(x)=| 1  2sinx sin’x | &, @

0 1 2sinx
(A) f(x), x 9 ad g | (B*) f/(n/2) = 0
(C* Tf(x)dx=0 (D)x=0WR Tk y=f(x) @ W @ y=07% |
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2sinx  sin®x

Sol. f(x)= 1 2sinx sin®x | = 2 sinx (4 sin2 — sin2x) — sin2x(2sin x) = 6sin® — 2sin3x
0 1 2sinx
f(x) = 4 sin®x = f'(x) = 12sin?x cos x
(B) f'(n/2) = 12 sin? (n/2) cos (n/2) =0
(C) f(—x) = —f(x) odd function
Eﬁf(x)dx =0
B
dy
(D) atx=0,y=0 = — = 0 tangent at (0, 0)
dx Jo0)
dy
y-0=|— x=-0) = y=0
dx Jo0)
2sinx  sin®x
Hindi. f(x) = 1 2sinx sin®x | = 2 sinx (4 sin?x — sin?x) — sin(2sin x) = 6sin®* — 2sin3x
0 1 2sinx
f(x) = 4 sin® = f'(x) = 12sin?x cos x
(B) f'(n/2) = 12 sin? (n/2) cos (n/2) = 0
(C) f(—x) = —f(x) o9 werT 2 f(x)dx =0
2
dy
(D) atx=0,y=0 = = =0,
dx Jo0)
(0, 0) TR W} N@T & FHIHIT y — 0 = (g—yj (x-0), y=0
(00)
1/x logx X"
9%  Letf(x)=| 1 —1/n (-1)" , then (where f(x) denotes n* derivative of f(x))
1 a a’
(A*)  fr (1) isindepedent of a
(B*)  fr(1)isindepedent of n
(@) fn(1) depends on a and n
(D*)  y=a(x-f(1)) represents a straight line through the origin
1/x logx x
A f(x)=| 1 —1/n (=1)"| 21, a1 (ST f(x), f(x) BT ndl JaH 2 |)
1 a a
(A fr(1),ad w@ad 2|
(B  f(1),n¥ w@dF g |
(C) fn(1),avd n R AR F=ar g
(D) y=a(x-f (1)) U® IR Y@ HI USRI &al & ol Jo 05 A ol © |
1/x logx X" -1/x* 1/x nx™
Sol. f(x)= 1 —1/n (1) ; f'(x) = 1 =1/n (=1)"
1 a a’ 1 a a’

N\ Resonance”’
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10.=

Sol.

11.

Sol.

12.

n(n_‘])xr"2 Xn+1 X"

(=1)" ;

—1/x?
-1/n

2/x3

anddem y=a (x —f(1))
y =ax

Let A, B, C, D be real matrices such that AT = BCD ; B" = CDA ; C" = DAB and DT = ABC for the matrix

M = ABCD, then find M6 ?

A f6 A, B, C, D a<fd® a1efg §9 UdR & fb AT = BCD ; BT = CDA ; CT = DAB 3R D' = ABC @9

Mg & fIg M = ABCD & forg Moo &1 14 & 2

(A) M (B¥) M2 (C) M2
M = ABCD = A(BCD) = AAT

M2 = (ABCD) (ABCD) (ABCD) = (ABC) (DAB) (CDA) (BCD) = D" C" BT AT =
Similarly amH=ITan Mek = M.

(D) M#

Let A and B be two 2 x 2 matrix with real entries. If AB = O and tr(A) = tr(B) = 0 then
(A*) A and B are comutative w.r.t. operation of multiplication.

(B) A and B are not commutative w.r.t. operation of multiplication.

(C) A and B are both null matrices.

(D*YBA=0

AT ATATB, ] 2 x 2 BT IRAfdD Mg & dfa AB = O e tr(A) = tr(B) = 0 81 T
(A*) o Efshar & |t A e B SRR © |

(B) o= wifshan & \TUe A T B SAfafe SR B |

(C) AT B <l Rad e ® |

(D*) BA=0

a, b

Let (A1) A {
c, -a,

b
} and (@2r) B = {az b, } — AB- ﬁaﬁ 12
2

c, -—a Cqas —ayCy
= aa,+bc,=ab,-ba,=ca,-ac,=cb,+aa,=0

ab,—b,a; | |0 0
c,b,+a,a, | |0 0

BA {azaﬁrbp1
C,a, —a,C;
1 -1 0
fA1'=| 0 -2 1
0 0 -
(A)[A]=2

, then

(B*) A is non-singular

1/2 -1/2 0

(C*) Adj. A= 0 -1 1/2

0 0o -1/2

1 -1 0

Jc A= 0 -2 1

0 0 -1
(A)[A]=2

(D) A is skew symmetric matrix

g1, —

(B*) A Ao 2 |

(BCD)TAT = AAT = M.

aib, - bya;
cb, + aja,

Resonance®
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Matrix and Determinants

Sol.

13.

Sol.

14.

Sol.

15.

Sol.

1/2 -1/2 0
(C*) Adj. A = 0o -1 1/2 (D) A faws gwfag dfgat €1
0 0 -1/2

1 -1 0 172 1/2 0

0 -2 1=1|0 -1 1/2
0 0 -1 0 0o -1/2
A

_ 1 1
, |A1| - W and (derm) |A| =5

If A and B are square matrices of order 3, then the true statement is/are (where 1 is unit matrix).

(A*) det (-A) = —det A (B*) If AB is singular then atleast one of A or B is
singular
(C)det (A+1)=1+detA (D*) det (2A) = 23 det A

Ife AR B, 3 %A &1 a7 3N &1, d@ 1 § | I8 $o+ & (STEf [331S MyE &) —
(A*) det (-A) = —det A

(B*) af& AB 3rhaofid MefE & G4 AT BH ¥ &9 | $H Udh JGahAvid ® |

(C)det (A+1)=1+detA

(D*) det (2A) = 28 det A

det (=A) = (—1)" det (A) where n is order of square matrix.

(det (<A) = (—1)" det (A) ST&f n ¥ T3 BT AR B)

Let M be a 3 x 3 non-singular matrix with det(M) = 4. If M- adj(adj M) = k2, then the value of 'k’ may be

AT M T& 3 x 3 HH & JhAvIT M8 © wiel det(M) = 4 Ifs M-1 adj(adj M) = kA 1 k' &1 A9 &I
AGdAT B

(A%) +2 (B) 4 (C*) =2 (D) -4
M- adj(adj M) = kI

Pre-multiplyingby M (M Qv &R+ WR)

adj(adj M) = k*M

det(adj(adj M)) = det(k?M)

= k& det (M)

(det M) = k° (det M)

(det M)? = ke

det M = k? = k=qa = k=4

If AX=B where Ais 3 x 3 and X and B are 3x1 matrices then which of the following is correct?
(A) If |A] = 0 then AX = B has infinite solutions

(B*) If AX = B has infinite solutions then |A| =0

(C*) If (adj(A)) B =0 and |A| = 0 then AX = B has unique solution

(D*) If (adj(A)) B = 0 & |A| = 0 then AX = B has no solution

IfE AX =B S8l AT® 3 x 3 FH BT YT & IR X 3AR B, 3x1 ¥ &1 MMhg © a9 1 A | DI4A1 T2
87

(A)IfE |A|=0T9 AX=B & 3 & 2 |

(B*) afE AX=B & 3 &1 & a9 |A| =0

(C*) afe (adj(A)) B = 0 3R |A] # 0 79 AX = B 31fg<ig a1 39T & |

(D*) afE (adj(A)) B= 0 3R |A| = 0T9 AX = B &1 ®Is & 8l & |

Obvious

/\
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0 1b -1 1 -1
16=_. LetM=|1 2 djandadjM=| 8 -6 2
ac 1 -5 3 e

than which of the following option is/are correct ?
(AYa+b+c+d+e=8 (B*) M| =-2
(C)a=3 (D)b=3

0 1b -1 1 -
ATM=|1 2 d|RadM=|8 -6 2

a c 1 -5 3 e

q9 9 7 9 T Qb 98 272
(AYa+b+c+d+e=8 (B*) IM| =-2
(C)a=3 (D)b=3

Sol.  adj(adj M) = M| M
compare their element of 3" row and 3 column
= M (1)=(6-8)= [M=-2
e=(0x2—1x1)=—1
Now [M|xb=2-6 =b=2
M|xa =24-30= a=3
IM[xd =—(=2+8) =>d=3
IMxc =—(-3+5) =>c=1 = a+b+c+d+e=8
Hindi. adj(adj M) = M| m
3 Ufdd ok 3 & W ol BT W

= M (1)=(6-8)= |[M=-2
e=0x2-1x1)=-1

39 Mxb=2-6 =b=2
IM|xa =24-30= a=3
M xd =—(-2+8) =d=3

Mxc =—(-3+5) =>c=1 = a+b+c+d+e=8
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2 3 6
17=_. LetP=|6 2 -3|, PPTisdiagonal matrix, Trace of PTAP = 49, where in matrix A = [ aj],
ab c

ar + az2 = 0, ass = 1, then which of the following statement is/are correct ?

(A*) |Det(P)| = 343 (B*) |a] + |b| + |c| = 11

(C*) Tr(PPT) = 147 (D) APPT is diagonal matrix
2 3 6

AMIP =6 2 -3|,PPTus fa®vl amegg & PTAP &1 JgR@ = 49 S8l g A = [ aj]
ab c¢

art+an=0an=1d9 79 § ¥ B4 HJF Tad & —

(A*) |Det(P)| = 343 (B*) |a| + |b| + |c| = 11
(C*) Tr(PPT) = 147 (D) APPT fa@vt aregs
23 61[2 6 a
Sol. 6 2 -3||3 2 b| =diagonal matrix = 2a+3b+6¢c=0,6a+2b—-3c=0
ab c||6 -3 c
_2 NEEE —~  a=-34,b=6)c=-2A
-21 42 14

Now trace of PTAP = trace of PPTA

49 0 0 ay1 32 343
=traceof | 0 49 O y1 ag apg
0 0 492||ay azp ag

= 49(ar + az) + 49a A2 =49 = 49)2 = 49 = A=+

a 10 a f a X
18, If A=|1 b d|, B=|0 d c|,U=|g|, V=|0]| ,X= |y
1 b c f g h h 0 z

and AX = U has infinitely many solution. Then which of the following statement is/are correct
(A) BX =V has unique solution

(B*) BX =V has no unique solution

(C*) if afd = 0, then BX = V has no solution.

(D) if afd = 0, then BX = V has unique solution.

a 10 a 1 1 f a X
¢ A=|1 b d|, B=|0 d c|,U=|g|, V=|0]| ,X= |y| 3R AX=U® @< & &I, al
1 b c f gh h 0 z

9 § 9 PN/ P BUF 9 |

(A) BX = V &1 3ffg<lid 8 ©

(B*) BX =V &I 313 &1 el 2 |

(C*) afs afd = 0, @@ BX = V &1 2ifg<g g1 B |
(D) I afd = 0, @@ BX = V &1 S1fgiig & ¥ |

Sol. S_ince AX = U has infinitely many solution
gfe AX=U D 3 8 © |
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a
IAl=0 |1
1

O T =~

O o o
1]
o

albc—db) +1(d-c)=0
(d-c)(@-1)=0

ab=1,d=c
f 10
Al =g b d|=0 = c=d,g=h
h b c
a 1 f
|Asl= |1 b g|=0 = g=h
1 b h
a f 0
|A,l=11 g d| =0 = g=h,c=d
1 h ¢
g=h,c=d
BX=V
a 1 1
Bj=|0 d c|=0
f gh
By (1) C,andC; areequal (1) C,Td C; &R & |
a® 1 1
IB| =0 : B/=|0 d c|=0
0 g h
Since (Hf¥) c=d and (T@) g = h
a a® 1
B)J={0 0 c| =a?cf=a?df
f 0 h
adf = 0 - IB,| # 0

IB| = 0 and (3d) |B,| # 0
BX = V has no solution BX =V &1 &3 &< &l © |

PART - IV : COMPREHENSION

HET - IV : 3TJ%& (COMPREHENSION)

Comprehension # 1

ITDT #1

1.=

Let #Zbe the set of all 3x3 symmetric matrices whose entries are 1,1,1,0,0,0,—1, -1, —1. B is one of the
matrix in set s and

X 0 1
X=1y U=10 V=|0].
z 0 0

Number of such matrices B in set & is X, then A lies in the interval
(A*) (30, 40) (B) (38, 40) (C*) (34, 38) (D) (25, 35)

/\
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2.» Number of matrices B such that equation BX = U has infinite solutions
(A*) is at least 6 (B) is not more than 10 (C*) lie between 8 to 16 (D) is zero.
3.=»  Theequation BX=V

A*) is inconsistent for atleast 3 matrices B.

B) is inconsistent for all matrices B.

C*) is inconsistent for at most 12 matrices B.

D) has infinite number of solutions for at least 3 matrices B.

o~~~ —

Sol. (1) Let any symmetric matrix B =

< X QO
N O X
O N <

so total matrices possible =3 ! x 3! = 36.

(2) For homogeneous system infinite solution are possible if |B| = 0
|B| = abc + 2xyz — by? — cx? — az?
abc = xyz =0 (one of a,b,c and one of x, y, z is zero)

if a=0 z=0 = |IB| =0 - 4 cases
b=0 y=0 = Bl =0 - 4 cases
c=0 x=0 = Bl =0 - 4 cases
o] total cases are 12.
(3) BX = V is always inconsistent. when |B| = 0
so 12 cases
I # 1

AT sz W 3x3 HH & FAMd AhE B Ggedd 7, e sr@@a 1,1,1,0,0,0-1, -1, —1 & A1 B
Agead S BT UH AT B 3R

X 0 1
X=ly U=1|0 V=10
z 0 0

a1 FefaRed ol & SR AT |
1*n IR Gg=g = 4 39 UHR & Tgel B & WA AE, a1 A T H Rerd 2

(A*) (30, 40) (B) (38, 40) (C*) (34, 38) (D) (25, 35)
2*.» IR ISR BX = U 3= 8 &l ©, Al el B &1 ww=n e —

(A*) B9 | FH 6 (B) 10 ¥ 31fdas =&

(C*) 8% 16 % #ey (D) T B

3= G BX =V
(A*) B9 | $H 9 e B & oy 3™ 2 |
(B) 941 a1egE B & forg 3/ & |
(C*) a1 12 3regg B & forg &/ d © |
(D) B9 | P AN 3yE B & foly o= gt fdem 2 |

a x y
Sol. (1) 91 ¥4fAd 38 B=|x b z
y z ¢
3[d: |Hg IATgE DI Kol A= =3 ! x 3!
= 36.

(2) e FHNHRYT B & M g @ forg |B| =0

|B| = abc + 2xyz — by? — cx? — az?
abc=xyz=0 (a,b,c ¥ | PIg UH T X,y,zH I BIs TP AT Y &)
I a=0 z=0 = IB|=0 - 4 cases
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b=0 y=0 = IB|=0 - 4 cases
c=0 x=0 = IB|=0 - 4 cases
A FA 12 IATE &
(3) BX = V 9gd 3Ri@ &t afq |B| =0
3 12 Yz

Comprehension # 2
Some special square matrices are defined as follows :

Nilpotent matrix : A square matrix A is said to be nilpotent ( of order 2) if, A2 = O. A square matrix is said to be
nilpotent of order p, if p is the least positive integer such that AP = O.

Idempotent matrix : A square matrix A is said to be idempotent if, A% = A.

1 0], . .
e.g. 0 1 is an idempotent matrix.

Involutory matrix : A square matrix A is said to be involutory if A2 = 1, I being the identity matrix.

eg.A= 10 is an involutory matrix.
0 1

Orthogonal matrix: A square matrix A is said to be an orthogonal matrix if A’ A=1=AA'.

4, If A and B are two square matrices such that AB = A & BA = B, then A & B are
(A*) Idempotent matrices (B) Involutory matrices
(C) Orthogonal matrices (D) Nilpotent matrices
Sol. AB=A
Premultiplying by B
BAB = BA
BB=B
B2=B = B is idempotent
similarly on post mutliplying by A
ABA = A2 = AB = A?
A=A = A is idempotent
0 28 vy
5. If the matrix | B —y | is orthogonal, then
a B v
(A)oa== s B)p== 1 C)y=1= 1 (D) all of these
N 6 3
Sol.  For orthogonal matrix AA’ = 1
0 28 v 0 o « 100 4 + 5% 2 B -2y 2 2
= a B -y 28 B Bij=]010| = 2B° - ¥ & +°p % vy % o=
a By Y oY Y 00 1 2B +y fa EBE-y7
100
010
0 0 1
= 42 +y2=1,282-y2=0,-282+y2=0,? = P2 =92 =0, ® + 2+ 2= 1
1 1 1
a=t—, B=t— ,y=t —
N AN N
1 1 3
6. The matrix A= 5 2 6| is
-2 -1 -3
(A) idempotent matrix (B) involutory matrix
(C*) nilpotent matrix (D) none of these
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1 1 3
Sol. A=|5 2 6
2 -1 -3

T #2

00
0 0| = A?is nilpotent
00

o R o ameE fFremer aRafia &

YTl g (Nilpotent matrix) : afe @15 a7 oefg A S UBR © b A2= O &I, A1 3TE A 31 Y9! AE
(@9 2) e 2| TP a1 ATHE p HH DI YLIWE AHE Hel Wl & IQ p FIH HH gAHS Pl 59

JhR 8 & AP =0

TIEH g (Idempotent matrix) :

TH I Mg A Bl IIH HEl STl § Al A2 =
a4 B ﬂwaﬂmmgﬁl

I<Tdeg g (Involutory matrix) : U& a7 Mg A &1 < $8l ol & i A2 = 1,1 58T

AR B |

i@ Seg (Orthogonal matrix) :

am{(‘) ﬂwmﬁaﬁumﬁ|

Tdh I e A B IS AT HET Il &

4. Ifd AR BT 97 oNegE 39 USR 2 f6 AB=ATd BA=B&, o ARBE —

(A*) T 3B (B) Iradeig M (C) fad 3T D) ¥l 3MgE
Sol. AB=A
B ¥ Q@ &1 W
BAB = BA
BB =B
Be=B = B a9 ®©
S IR A ¥ ST dRA W
ABA = A?
AB = A?
A=A = A T4 3fTegE 2
0 28 vy
5. I YR o B —y | ATED AT B, A—
a B v
1
A) P =+ — C)y=+ — (D*) STRIET A
(A) o= 7 f C)y NG
Sol. offg® aegE @ forg AA' =1
0 28 vy 0 o 100 4p% + 2 2B% —y° —2B% +v2
= a B -y 2 B -B = 0 10| 2[32—y2 a2+B2+y2 ag—Bz—yz =
o B v || v v v 0 0 1 22 +v% a®-pE—y* o +B7+y°
1 00
010
0 0 1
= 42 +y2=1,282-y2=0,-282+y2=0,® = P2 =92 =0, ? + 2+ 2= 1
I IS B
e PTTETE
1 1 3
6. AMFE A=|5 2 6|8 -
-2 -1 -3

N\ Resonance”’
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(A) A JMMGE CESERRIREEIE
(C*) Tl 3T (D) 379 ¥ PIs &I
1 1 3 0 0O
Sol. A=|5 2 6| =A2=|0 0 0| = A?isnilpotent
-2 -1 -3 0 00O
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Matrix and Determinants

N
-
J

= Marked questions are recommended for Revision.

= faffed uea qevm a9 g B |

PART - | : JEE (ADVANCED) / lIT-JEE PROBLEMS (PREVIOUS YEARS)

AT - | : JEE (ADVANCED) / IT-JEE (fU8a aui) & yed

* Marked Questions may have more than one correct option.

* fafted ue e 9§ e 9 fAeey gt yeA ® -

Comprehension (Q. No. 1 to 3)

Let p be an odd prime number and T, be the following set of 2 x 2 matrices :

c
1. The number of A in Tp such that A is either symmetric or skew-symmetric or both, and det (A) divisible
by pis [IT-JEE 2010, Paper-1, (3, —1), 84]
(A) (p—1) B) 2(p-1) (C) (p-1)+1 (D*) 2p -1
b
Sol. A= {a a} where a, b, ¢ € {0,1,2,...p — 1}
c
Case-|1 A is symmetric matrix = b=c

= det(A) = a2 — b2 is divisible by p = (a—b) (a + b) is divisible by p
(a) a—bisdivisible by pif a = b, then 'p' cases are possible
(b) a+ bisdivisible by pif a + b = p, then (p—:) x 2 = (p — 1) cases are possible
Case -l
A is skew symmetric matrix
ifa=0,b+c=0,then det (A) = b= b? can never be divisible by p. So No case is possible
Total number of A is possible = 2p — 1

2. The number of Ain T, such that the trace of Ais not divisible by p but det (A) is divisible by p is
[Note : The trace of matrix is the sum of its diagonal entries.] [IIT-JEE 2010, Paper-1, (3, -1), 84]
(A) (p=1)(p>-p+1) (B) p?—(p-1)
(C) (p—1)? (D) (p-1)(p*-2)

Sol. a2-bc+p = a can be chosen in p — 1 ways (a # 0)
Letabe4 &p=5 = so a2 = 16 and hence bc should be chosen such that a? — bc + p
Now b can be chosen in p — 1 ways and c in only 1 (one be is chosen)
Explanation: If b=1=c=1 ; b=2=c=3

b=3=c=2 ; b=4=c=4

Hence a can be chosen in p — 1 ways
and then b can be chosen in p — 1 ways
¢ can be chosen in 1 ways

so (p—1)2
3. The number of Ain T, such that det (A) is not divisible by p is[IIT-JEE 2010, Paper-1, (3, —1), 84]
(A) 2p? (B) p°—5p (C)p*-3p (D) p® - p?

Sol. As=Total cases — (a0 and |A| is divisible by p) —(a =0 and |A] is divisible by p)
=pP—(p-1)2-(2p—-1)=p%-p2=-bc psince b & ¢ both we coprime to p
= one of them must be zero.
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If b=0= ccanbechosenin{0,1,...p— 1}
If c=0 = bcanbechosenin{0,1,...p— 1}

I (7 1-3 o)

w11 6 p U fawH 3TST AT (odd prime number) B @I T, 2 x 2 3TegEl @1 7 Sy ©
Tp={A:[a b}: a b cefo 1, 2., p—1}}
a

c

1. T, % W AP e o i, v wHiEe sierar <M1 ueR @ €, vl e oy det (A), p ¥ fawrsy &,

fopey 8- [IIT-JEE 2010, Paper-1, (3, 1), 84]
(A) (p-1)2 B) 2(p-1) (C) (p—1)2+1 (D*) 2p—1
Sol. A= E :} weia, b, ¢ € {0,1,2,...p 1)

Case-1 A SAfT T8 © = b=c
= det(A)=a2—b2,pd fwiisid 8 = (a—-b) (a+b),pw fAwfioa &
(@) a—b, p¥ fawiia 8 af} a=b, g9 wwifaq Rufedi p' @

(b) a+b, p AW 2 X a+b=p,dd Gurfad Reff (p_;” x2=(p—1)2

Case - Il

A fava T 3regE B

afd a=0,b+c=0,dd det (A)=b2 = b2, p¥ N fAwforg =€1 g ®1g wwifaa Rerfy =g
A @ o dvifag Refd = 2p — 1

2, T, ® 08 A \e e oy trace (A), p 9 fasrsy =il 2, 1Reg det (A), p & fawrsy &, fr1 8-

[[re :trace (A), A & @i ufafear &1 T 8@ g [IT-JEE 2010, Paper-1, (3, 1), 84]
(A) (p=1)(P?=p+1) (B) pP—(p—1)?
(C) (p—1)? (D) (p-1)(P*-2)

Sol. a?-bc=:p

a®dl p—1Td § g1 o 2 (a#0)

AT a=43R p=5

ey a2 = 16 37: be 39 UHR F1 9T & f& a2 —be + p

T b P p—1 TP A G ST 8 3R ¢ DI DHad 1 Td q AT O 8

T i 7= 1 ZCEER b=2=c=3
b=3=c=2 ; b=4=c=4

3 a, p— 1 TI®I | G S FHal ©

3R 9 b, p—1TDI F A1 SN AHT ©

C TP TP I 1 Sl Foball 8
Fafe (p - 1)2

3. T,% T A @ wem Re fore det (A), p @ fawsa 7€t &, f= 3-[IT-JEE 2010, Paper-1, (3, -1), 84]
(A) 2p*>  (B) p®-5p (C)p*-3p (D) p® —p?
Sol. o Rl — (a= 0T |Al, p 3 AWId 8 ) — (a=0der |A|, pd A ©)

=p*=(p-1)2-(2p-1)=p°-p?
—bc pHfF bR cIA p & HSIMIA ©

= S 9 TE BT YA B2
T b=0= @ ¢l {0,1,...p— 1} ¥ T &1 F&H B
Al c=0 = A b®I {0,1,...p— 1} F FT SN Fhal &
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4.».  The number of all possible values of 0, where 0 < 0 < m, for which the system of equations
(y + z) cos 30 = (xyz) sin 30
2co0s36 N 2sin36
y z
(xyz) sin 30 = (y + 2z) cos 36 + y sin 36

xsin30 =

have a solution (x,, y,, Z,) withy, z, # 0, is [IT-JEE 2010, Paper-1, (3, 0), 84]
0<0<m @ AT P dTad 0B F9 F9IfIa A1 & Fwn, e foay aiiaxor g
(y + z) cos 30 = (xyz) sin 30
2c0s360 N 2sin30
y z
(xyz) sin 30 = (y + 2z) cos 36 + y sin 30
BT TP BA (Xg Yor Zg) B TTRI Y2, # 0,8

Xxsin30 =

Ans. 3
Sol. Letxyz=t
tsin30 —ycos36-zcos36=0 ... (1)
tsin30 —2ysin30—-2zcos36=0 ... 2
tsin30 —y (cos 360 + sin30 ) —2zcos30=0  .......... (3)
Yo- Zo # 0 hence homogeneous equation has non-trivial solution
sin30 —cos 30 —cos 30
D= | sin36 —2cos 30 —2cos30 | =0
sin30 —(cos360+sin30) —2cos360
= sin30 cos30 (sin 30 — cos30) = 0 = sin30 = 0 or cos30 =0 or tan30 = 1

Case - Isin30 = 0
From equation (2)
z = 0 not possible
Case - Il cos30 =0, sin30 =0
t. sin30 =0 = t=0 = x=0
From equation (2)
y = 0 not possible

Case- Il tan30 = 1 = 30 = nm + % nel
= X.y.zsin30 =0 = 9=n?n+%,nel
= x=0,sin30=0 = 0= 15_119_11
12 12 1
Hence 3 solutions
Hindi #MTxyz =t

tsin30 —ycos36-zcos306=0 ... (1)

tsin30 —2ysin30—-2zcos36=0 ... (2)

t sin30 —y (cos 30 + sin30 ) —2zcos 30 =0 .......... (3)

Yo- Z # 0 3T FHE FHHRYT & IR & 8
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Ans.

Sol.

sin30 —cos 30 —cos30
D= sin30 —2co0s 30 —2cos3 | =0
sin30 —(cos30+sin30) —2cos3
= sin30 cos30 (sin 30 — cos36) =0 = sin30 = 0 IT cos360 = 0 JT tan360 = 1
Case - Isin30 = 0
JHHRT (2) |
z =099 7TEl ¥
Case - Il cos30 =0, sin360 =0
t. sin30 =0 = t=0 = x=0
JHHRT (2) |
y =09qg & ?
Case- lll tan30 = 1 30 = nm + % nel
= X.Y.zsin30 =0 = 6=n—n+£,nel
3 12
= x=0,sin30 =0 = 0= 1’5_11,9_11
12 12 12
Jd: 3 A
Let k be a positive real number and let [IT-JEE 2010, Paper-2, (3, 0), 79]
k-1 24k 2vk 0 2k-1 +k
A=|2¢k 1 —2k|andB= [1-2k 0 2vk|.If det (adj A) + det (adj B) = 10¢, then
2k 2k -1 ~k 2k o0

[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].

AT fh k U g9IcHd aR<fdd a1 8 del
k-1 24k 2k 0 2k-1 +k

A=|2k 1 —2k|w@B=|1-2k 0 2k| .3afR det (adj A) + det (adj B) = 10¢, 1 [K] &1
2k 2k -1 Jk 2k o0

IR

(A : adj M & a7 sregg M &1 adjoint @2 [K], 3if¥@ad quries St k& &9 a1 k & |AM 8, B UsRid
HRal B 1)

4
k-1 24k 24k

det(A)=| 2¢k 1 -2 C,—C,-C,
2k 2k

k-1 0 2k
2k 1+2k -2k R,—>R,-R,
2k 2k+1 1

k-1 0 2k
4k 0 1-2k| =(2k+1)
2k 2k+1 -1
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B is a skew-symmetric matrix of odd order therefore det(B) = 0
Now det (adj A) + det (adj B) = 10¢

= {(Ck +1)32+0=1060 = 2k+1=10, ask>0 = k=45 = K] =4
k-1 24k 24k
Hindi det(A)=| 2k 1 -2k C,—C,-C,
2k 2k
k-1 0 2k
= | 2k 1+2k -2 R, > R,-R,
2k 2k+1 1

k-1 0 2k

4k 0 1-2k| =(2k+1)

2k 2k+1 -1

B faws &\ @1 favd wafiq g & s9fag det(B) = 0

s/ det (adj A) + det (adj B) = 10°
= {k+1)2+0=10° =  2k+1=10,

Fifdh k>0 = k=45 = K] = 4

6. Let M and N be two 2n x 2n non-singular skew-symmetric matrices such that MN = NM. If PT denotes
the transpose of P, then M2 N2 (M™ N)-' (MN-")T is equal to
(A) M2 (B) — N2 (C*) — M2 (D) MN

A g M 3R N &1 U 2n x 2n apAviiE 3R faww §9fid 3egg (non-singular skew-symmetric
matrices) 8, ST MN = NM &1 g€ &<d & | afe PT, aregg P & uRad (transpose) :Tegs &1 UaRid &=ar

g, ar
M2 N2 (M™ N)-' (MN-)T 571 5 9 fheaa aRTeR 8— [NT-JEE 2011, Paper-1, (4, 0), 80]
(A) M2 & (B) — N2 D (C*) = M2 & (D) MN &

Ans. C (In JEE this question was bonus because in JEE instead of 2n x 2n, 3 x 3 was given and we

know that there is no non-singular 3x3 skew symmetric matrix).

Ans. C (JEE# I8 W 9199 o1 ®ifds JEEH 2n x 2n &1 S8 3 x 3 f&am /™1 o vd &9 oi9d & &

3 x 3 H1 Yahalig AR favq FARG 38 (non-singular skew-symmetric matrices) ¥%7d 781 2)
Sol.  Data inconsistent

A 3 x 3 non-singular matrix cannot be skew-symmetric

However considering M, N matrices as even order, we obtain correct answer.

M2 N2 (MT N)-' (MN-1)T= M2N2 N-' (MT)=' (N-1)T M7 = —M2N2N-"M-'"N-'M

= —M2NM-'N-"M = — MNN-"M = —M?
Hindi sifes sroaia &

TH 3 x 3 AT e faww |afid Jgg &1 81 Al o |

R 9 M 3R N 3Tegg b1 §9 HH Pl ol U BH Ael SR TG B © |

M2 N2 (MT N)-' (MN-1)T= M2N2 N-' (MT)=" (N-')T M7 = —M2N2N-"M-"N-'M

= —M2NM-'N-'M = — MNN-"M = — M2

Comprehension (7 to 9)

Let a, b and ¢ be three real numbers satisfying
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Sol.

7.

[a b c] =000 (E)

N 60—
[CS 2\ I (o]
N N

A B a, baik ¢ v dF aedfie demd € o

197
[abcl|8 2 7| =[000] e (E)
7 3 7]
P HIT A B | [IT-JEE 2011, Paper-1, (3, 1), 80]

If the point P(a, b, c), with reference to (E), lies on the plane 2x + y + z =1, then the value of 7a + b + ¢
is

Ifes afie<oT (E) & wed ¥, g P(a, b, ¢) 990d 2x +y+z=1WR Ryd 8, @ 7a+ b + ¢ &1 919 23—
(A) 0 (B) 12 (C) 7 (D*) 6

Ans. (D)

Let o be a solution of x> — 1 = 0 with Im (@) > 0. if a = 2 with b and c satisfying (E), then the value of

3 1 3 .
— + — + — lsequalto
() (O] (O]
AT & o, THIBRUT X2 —1 =0 P &4 8, 51 Im (0) > 02 | IR a =2 3R FId W= b iR ¢ FHHI0
(E)aﬁﬁg@aﬂ—cﬁ%aﬁ%+lb +% H1 A4 B
(O] (O) (O]
(A") -2 (B) 2 (C)3 (D) -3
Ans. (A)

Let b = 6, with a and c satisfying (E). If o and B are the roots of the quadratic equation ax? + bx + ¢ = 0,

then i (l+%j is

n=0 \ &

I b = 6 3R T AN a ’R ¢ B0 (E) B G IRl @), IR a , p fGocia Fiexo
ax?+bx+c=0% Ha &, i[l+%J BT AM B
n=0 a

. 6

(A)6 (B9 7 (0)7 (D) =
Ans. (B)
(Q.No. 7 to9)
a+8+7¢c=0 ... (i)
9a+2b+3c=0 ... (i)
a+b+c=0 . (iii)

1 8 7
A=1]9 2 3| =1.(-1)-806)+7(7) =0

1 1 1
Letc=2

-6 A
soa+8b==7A = a+b=-1 = b=77\.&a=7
" (a,b,c)z(i , -6 , k]whereXGR
7 7

P(a, b,c) liesontheplane2x + y + z= 1
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3 __2}\'_%4_}\‘:1 :}i:'] = A =—7
7 7 7
~ 7a+b+c=7+6-7=6
8 a=2 = =-14
b=12 &c=-14
Now= 2+ ,3 8 1 30" 30+143% =30+0?)+1 =—2
(O] Q) () Q)

9. b=6 => A=-7
=a=18&c=-7
now ax?+bx+c=0

SERIA

n=0 n=0

= X2+6x—-7=0 = Xx=—=7,1

7
Hindi (Q.No. 7to9)
a+8b+7c=0 ... (i)
9a+2b+3c=0 ... (i)
a+b+c=0 .. (iii)
1 8 7
A=1]9 2 3 [=1.(-1)-86)+7(7) =0
1 1 1
AT C =2
S a+8b=-7A
a+b=-A = b=_—6x qeIT a= ]
7 7
(a,b,c)= [i : o : KjﬁﬁkeR
7 7
7. P(a, b, c) T9da 2x +y +z= 1 T Rerd ¥ |
" ﬂ—%+k=1 3i=1 = A==
7 7 7
~ 7a+b+c=7+6-7=6
8. a=2 = =_14
b=12 TeIm1c=-14
39 ia+ib+ic = i+%+3.co14 =30+1+30® =3(@+0?)+1 =-2
() Q) ()
9. b=6 = A=-7 = a=1d&A1 c=-7
A ax?+bx+¢c=0 = X2+6x—-7=0 = X=—7,1
(1 1) &(eY 6 (6Y 1
—+—| = = =1+ =+ =| +. = —=7
nZo[oc B] HZO(J +7+£7j fe® s
7
1 ab
10. Let = 1 be a cube root of unity and S be the set of all non-singular matrices of the form, | ® 1 ¢
o o 1

where each of a, b and ¢ is either ® or @?. Then the number of distinct matrices in the set S is
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Matrix and Determinants

Ans.
Sol.

Hindi

11.

Sol.

Hindi

1
A9 Y @ # 1 S®BIE & 999 8 3R S, | o

(,02

wU drell GEpavia MRl (non-singular

e = o
- 0 T

matrices)

[IT-JEE 2011, Paper-2, (3, -1), 80]
P AT 2| el a, b AR cH A TP AT A 0T, I o? 99 G S & A= aregel &1 | =
Bl

(A") 2 (B)6 (C) 4 (D)8
(A)
a, b, ce{on 0’}
1 ab
LetA=| o 1 ¢ = |A|=1-(a+c) o+ ace?
o o 1

Now  |A| will be non-zero only whena=c=o
(a,b,c)=(0, ®, ®)or (v, ®?, ®)
number of non singular matrices = 2
a, b, ce{n 0?}
1 a b
AT A=|o 1 ¢ = |A|=1—-(a+c) o+ ace?
o 1

0)2

3§ |A| 3T BT
PIA Sd a=C=o

(a,b,c)=(0, ®, o) or (o, @, )
b A MYEl DI & = 2

Let M be a 3 x 3 matrix satisfying

0 -1 1 1 1 0
M([1|=|2|,M|-1|=|1|,andM |1| =| 0 | . Then the sum of the diagonal entries of M is
0 3 0 -1 1 12
AT & M & 3 x 338 & W1 1 efiaxeii [NIT-JEE 2011, Paper-2, (4, 0), 80]
0 -1 1 1 1 0
M [1|=[2[,M|[-1|=|1|,d@TM=|1]=|0|. P I &l & | 99 M D [Pl & 3fazdi H1
0 3 0 —1 1 12
AR A DI |
Ans. 9
a11 a12 a13
LetM = a,, Ay, Ay
A3 Ap A8
thena,,=-1, a,—a,=1 = a, =0, a,+a,+a,=0 = a,=1
a22=2’ 8.21—322=1 = =9, a21+a22+a23=0:>azs=_5
a, =3, a,—a,=-1 = a, =2, a,+a,+a,=12= a,=7

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

AT M = Ay Axp Ay

a31 a32 a33
dda,,=-1, a,—a,=1 = a, =0, a,+a,+a,=0 = a,=1
a,=2, a, —a,=1 = a, =3, 8, +a,+a,=0 = a,=-5
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Matrix and Determinants

12.»

Sol.

Hindi.

13.

a, =3, a

- -a,=-1 = a, =2, a,+a,+3,=12= a,=7

31 32 31

da M & fadeuif &1 dhd = a,, +a,+a,=0+2+7=9

Let P =[a] be a 3 x 3 matrix and let Q = [b], where b, = 2a, for 1 <i, j < 3. If the determinant of P is 2,
then the determinant of the matrix Q is [IT-JEE 2012, Paper-1, (3, 1), 70]
a1 f P =[a] U 3 x 33Mg (matrix) & 3R Q= [b)], 5FET b, = 2+a, &9 1<i,j<3%| AR P& ARPS
(determinant) &1 A 28 A1 egg Q & WRMTE &1 A1 <1 & [IIT-JEE 2012, Paper-1, (3, —1), 70]

(A) 210 (B) 2" (C) 212 (D*) 21
Ans (D)
Given P=[a],, b, =2 aij
Qz[bij]ax(i
Ay QA by by, by 4a,, 8 a, 16 a;
P= Ay Ay Ay [Pl =2 ; Q= b21 b22 b23 = 8321 16 ay 32 Ay
A3y Qg QAgg Dy b Dy, 16a; 32 a; 64 ay
4a,, 8 a, 16 a;, a4 QA Qi3
Determinantof Q= |8a,, 16 a,, 32 a,| =4x8x16|2a,, 2 a, 2 ay
16a,, 32 a,, 64 a, 4a,, 4 a,, 4 a,

a11 a12 a13
—4x8x16x2x4 |8, @, ay| =R.2°.2¢ 21 22 21 =21

Q3 Az Ag
Ans (D)
fear w8 P=[a],, b,=2aij
Q= [bij]3x3
iy 3 8y by, b, by 4a,; 8 a, 16 a;,
P=|a, a, axy||Pl=2 ; Q= |b,, by, by |=|8a, 16 a, 32 a,
a31 a32 a33 b31 b32 b33 16a31 32 a32 64 a33
4a11 8 a12 16 a13 a11 a12 a13
Q@ GRS = |8a, 16 @, 32 a,|=4x8x16(2a,, 2 a, 2 a,
16a,, 32 a,, 64 a, 4a,, 4 a,, 4 a,

a11 a12 a13
—4x8x16x2x4la, @, @y, =22.2°.2¢.21.22. 2 =20
a31 a32 a33

If Pis a 3 x 3 matrix such that PT = 2P + I, where PT is the transpose of P and I is the 3 x 3 identity

X 0
matrix, then there exists a column matrix X = |y | = | 0| such that [IT-JEE 2012, Paper-2, (3,
z 0

-1), 66]
TH 3 x 3 3MAE (matrix) P 39 UHR &1 8 f& PT= 2P + I, S8l P73 P &1 URdd 38 (transpose)
3R

0
13 x 31 T9S MYE © | 99 Y &I™9 3MFE (column matrix) X = #|0| @1 IRTA 39 UPR ©
0

N < X

f
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Sol.

Hindi.

14*,

Sol.

Hindi.

15.*

Sol.

0
(A) PX=|0 (B) PX=X (C) PX=2X (D) PX==-X
0
Ans. (D)
PT=2P +1 = POHT=(2P +D)T = P=2P"+1
= P=22P +1) +I=> 3P =-3I = P=-1
= PX=-1IX=-X
PT=2P +1 = P)T=2P +1)T = P=2PT+1
= P=22P +1) +I=> 3P =-3I = P=-1

= PX=-1IX=-X

If the adjoint of a 3 x 3 matrix P is

—_ N =
—_ a2 N

4
7| , then the possible value(s) of the determinant of P is
3

(are)
[NIT-JEE 2012, Paper-2, (4, 0), 66]

1 4 4
afg 3 x 3 MY (matrix) P &1 AgE@ew (adjoint) (2 1 7| 8 @ P & 9RMM& (determinant) &1 (&)
113
T 79§ () [NT-JEE 2012, Paper-2, (4, 0), 66]
(A") -2 2 (C)1 (D") 2
Ans. (AD)
1 4 4
LetA=[a],, ; adjA=12 1 7
113
ladj A|=1(8-7)—4(6-7)+4(2—-1)=4
= |Al = 4 = |AR= = |A|=+2
1 4 4
ATA =[a],, ; adjA= 12 1 7
113
ladj A|=1(83-7)—-4(6-7)+4(2—-1)=4
= |A = 4 = |AR=4 =|Al=%2

For 3x3 matrices M and N, which of the following statement(s) is (are) NOT correct ?
[JEE (Advanced) 2013, Paper-1, (4, — 1)/60]
(A) NT"M N is symmetric or skew symmetric, according as M is symmetric or skew symmetric
(B) M N — N M is skew symmetric for all symmetric matrices M and N
(C*) M N is symetric for all symmetric matrices M and N
(D*) (adj M) (adj N) = adj(MN) for all invertible matrices M and N

3x3 el M Tt N & forg 79 4 & &9 Jded 9 81 © (8) ?
[JEE (Advanced) 2013, Paper-1, (4, — 1)/60]
(A) M & |aid a1 fAva—aafd 89 & AR NTM N |8fd a1 fava—aafia 2 |
(B) T+ AT ameggl Mam N& forg MN — NM faws —asifid 2 |
(C*) =¥l |9 gl Maenm N& forg MN |91f9d 2 |
(D*) ¥l FepHoia amegel M @ N & ol (adj M) (adj N) = adj(MN)

(C,D)
(A) (NTMN)™ = NT M™ N is symmetric if M is symmetric and skew-symmetric if M is skew-symmetric.
(B) (MN=NM)T = (MN)"— (NM)" = NM —MN =— (MN — NM)
skew symmetric
(9] (MN)T =NTMT = NM = MN hence NOT correct
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Hindi.

16*.

Ans.

Sol.

Hindi.

(D) standard result is
adj(MN) = (adjN) (adj M)] = (adjM) (adjN)

(A) (N'MN)T = N"M™ N |@f@ 2 afs M aafia 8 iR faww afia & afe M faws a+9i#d g |
(B) (MN-=NM)™ = (MN)"— (NM)" = NM — MN = — (MN — NM)
[ELGESEIE |
(C) (MN)™ = NTMT"= NM = MN 31d: |81 &1 &
(D) AM® gReTH
adj(MN) = (adjN) (adj M)] = (adjM) (adjN)

Let M be a 2 x 2 symmetric matrix with integer entries. Then M is invertible if

[JEE (Advanced) 2014, Paper-1, (3, 0)/60]
A) the first column of M is the transpose of the second row of M
B) the second row of M is the transpose of first column of M
C*) M is a diagonal matrix with nonzero entries in the main diagonal
D*) the product of entries in the main diagonal of M is not the square of an integer
A191 {6 2 x 2 |AfHT ATHE (symmetric matrix) M & |+ 1999 (elements) guif& (integer)

21 a9 M gewmavhia (invertible) 8, afa

(
(
(
(

(A) M &1 ggaT W™ M &1 g8 ufaq &1 ufkad (transpose) ? |

(B) M @& a1 ufdd M & dgal T &1 uRad 2 |

(C*) M & famef amegz (diagonal matrix) @ f5¥® q'a faswel (main diagonal) @ 379399
3[R (non-zero) &

(D*) M & q=g fa®wvl (main diagonal) & ¥gFal &1 urAwd fHH i quifs &1 97 F87 2 |

(CD)
M - {a b}
b ¢

(A) {a} & [b c] are transpose.

b
So {ﬂ:{b} is given = a=b=c
b c
M{a a} ~  |M|=0 A is wrong.
a a

(B) [bc] & {ﬂ are transpose.

Soa=b=c B is wrong
(@) M = E ﬂ = |[M|=ac=0 Cis correct
a b| . .
(D) M = {b c} given ac # A2. D is correct

(C, D) are correct.

M={a b}
b c
(A) m et [b ¢] TRad ararE

Pt - e
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17* .=

Ans.
Sol.

Hindi.

M{a a} ~  |M|=0 AT ¥
a a
B) [bds& E qRad s

a=b=c B oid
(C) M{g 2 —  |M|=ac#0 Cu&3

a bl| .

(D) M= o | given ac # A2 D wel 8

(C, D) W& 2|
Let M and N be two 3 x 3 matrices such that MN = NM. Further, if M # N2 and M2 = N4,
then [JEE (Advanced) 2014, Paper-1, (3, 0)/60]

(A*) determinant of (M2 + MN2) is 0
(B*) there is a 3 x 3 non-zero matrix U such that (M2 + MN?)U is the zero matrix
(C) determinant of (M2 + MN?2) > 1
(D) for a 3 x 3 matrix U, if (M2 + MN2)U equals the zero matrix then U is the zero matrix
AT f5 Q1 3 x 3 3MYE (matrices) M T N 9 UaR & f MN = NM 2| afe M = N2 qdem M2 = N¢
8, dr
(A*) (M2 + MN2) & 9RfI% (determinant) &1 A9 ¥ B |
(B*) T& V91 3 x 3 YT (non-zero) Mge U 8 s fod (M2 + MN2)U T[T 18 € |
(C) (M2 + MN?) & WRfOr% |91 > 1 2|
(D) 3 x 3 amegg U s ford (M2 + MN2)U T *iegg & o U Y Tab 3 S8 81T |
(AB)
MN =NM & M2 -N*=0

(M=N*)(M + N =0

|

[ I |
M-N=0 M+ N =0 M+N|=0
Not Possible M —N?#0 IM-N’|=0

L |
In any case [M + N°| = 0

(A) M2 + MN?| = [M| |M + N2|
(A) is correct

(B) If |JA] = 0 then AU = 0 will have « solution.
Thus (M2 + MN?) U = 0 will have many 'U’
(B) is correct

(C) Obvious wrong.

(D) If AX=0 & |A| = 0 then X can be non zero.

(D) is wrong

MN = NMaem M2-N+=0
(M—=N)(M + N =0
|
[ I |
M-N°=0 M+N*=0 IM+N|=0
Not Possible M—-N°=0 IM=N|=0
L |
In any case [M + N°| =0

(A) M2 + MN2| = M| M + N?|
=0
(A) I
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18*.

Ans.

Sol.

19*,

Ans.

Sol.

(B) Ifg |A| =09 AU = 0 3= & I&
ara: (M2 + MN2) U = 0 SH9SR & = 'U' 81
(B) @& &
(C) w=a: TTd § |
(D)  IfT AX =03 |A|=0T9 X3 B Fhal 2 |
(D)  TTed B

Let X and Y be two arbitrary, 3 x 3, non-zero, skew-symmetric matrices and Z be an
arbitrary 3 x 3, non-zero, symmetric matrix. Then which of the following matrices is (are)
skew symmetric ?

a1 f6 X wd Y &1 W (arbitrary), 3 x 3, YRR (non-zero) favd |&fd (skew-symmetric)

AmgE  (Matrix) & 3R Z T8 W8, 3 x 3, YUK, WA (symmetric) @ 2| 99 fFr=ifalRad § 4

DI (W) fawm Fafia eregg 2 (8) ? [JEE (Advanced) 2015, Paper-1 (4, —2)/88]
(A) Y3Z4 = Z#Y3 (B) X4 + Y44 (C*) X4Z8 — Z3X* (D*) X23 4 Y23
(C,D)

(C) (X4 Z8 = 73 X4)T = (X4Z3)T (Z3 X4
= (ZT)3(X7)* = (XT)*(Z7)?
= 73X4 — X473
= —(X*Z3 — Z3X¥)
(D) (X33 4 Y23)T = —X23 Y23 = X2 4+ Y2 is skew—symmetric fasq afsrd &

(1+a)® (1+20)® (1+3a)?
Which of the following values of o satisfy the equation [2+a)? (2+20)® (2+3a)? = —
B+a)® (3+20)? (3+3a)?
6480 ?
(1+a)® (1+20)® (1+3a)?
o @ FfaRed AFl & B9 A1 (F) 79 e [(2+0)?  (2+2a)® (2+30)?| = — 648a B AT
B+a)® (3+2a) (3+3a)?

BT (BRd) ' (B1) ? [JEE (Advanced) 2015, Paper-1 (4, —2)/88]
(A) -4 (B*) 9 (C*) -9 (D) 4
(B,C)

R, - R,—-R, R,—>R,-R,
(1+a)® (1+20)® (1+3a)?
3+2a0 3+4a 3+6a | =—648a
5+200 5+4a 5+ 6a
R,—»R,—-R,

(1+0)? (1+20)? (1+3a)?
3+2a0 3+4a 3+6a | =-648a
2 2 2
¢, »C,-C,C,—»C,-C,

(1+0)® a(2+30) o(2+5a0)
3+2a 20 20, =—648a
2 0 0

= 202(2+ 30) — 202(2+ 5a) = — 3240
= 402 =-3240 = a=0,+9
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3 -1 -2

20.» LetP=|2 0 «a |,wherea e R. Suppose Q = [qj] is a matrix such that PQ=k 1, where k e R, k=0

Ans.

Sol.

21.

3 -5 0

2
and I is the identity matrix of order 3. If g23 = — % and det (Q) = k? , then

[JEE (Advanced) 2016, Paper-1 (4, —2)/62]

3 -1 -2
A fE P={2 0 o | 9@ acRz| a4 Y f& Q=[qi] T& VAT 3MIE (matrix) & & PQ=KI,
3 -5 0

&l k € R, k= 0 3R 19 ®Ife (order 3) &1 do@¥d AR (identity matrix) 8 | I ges = — % 3R det

k2
(Q=—7=ar,
2
(A)o=0,k=8 (B)4o—-k+8=0 (C) det (P adj (Q)) = 2° (D) det (Q adj (P)) =2
(B,C)
As fd PQ = kI = Q= kP
; 1 - - - 100
3T Q= — (adjP) I =——— |- - (Ba-4)[|0 1 0
o IPl(aJ)  © (20 +12a) (-30.-4)
- - - 0 0 1
-k k -k
Q= — —— _(Ba-4)=— 23 +4)=5+3
=g T Gorieg ¢T3 = Ba+4)=5+3a
3o=—3 = a=—1
3 2 3
alsoaﬁ’\fﬂ-‘l’r|Q|=k T = K__ kK
| P 2  (20+12a)
(20 + 120) = 2k = 8=2k = k=4

(A) incorrect Ietd

(B) correct &gl
(C) IP(adjQ)| = |P| |adjQ| = P| |Q[? = 2%(2%) = 2° correct Wl
(D) |Q(adiP)| = |Q |adiP| = |Q| P2 = 23(2)2 = 2° incorrect TTeid

2

X X 14+ x°

The total number of distinct x € R for which |2x 4x? 1+8x%| =10is
3x 9x® 1+27x°
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Ans.

Sol.

22,

Ans.

Sol.

X X2 1+X

T 9 T (distinct) x e RS forg [2x 4x® 1+8x% | = 108, & |ol | 8-
3x 9x%2 1+27x°

3

2 [JEE (Advanced) 2016, Paper-1 (3, 0)/62]

xx2[0 2 6x3-1|=10 =  x(12x3+2)=10

0 6 24x%-2
6x6+x3-5=0 = 6x8+6x3-5x3-5=0
(6x3—5)(x3+ 1) = 0 = x3=—1,x3=%
NG _
X=-1,X= (gj so two solutions 3fd: a1 &4 = 2

1 0 0
LetP=|4 1 0] andI be the identity matrix of order 3. If Q = [qj] is a matrix such that P — Q=1,
4 1
equals [JEE (Advanced) 2016, Paper-2 (3, —1)/62]

1 0 O
A fe P=| 4 1 0| 3R I3 @Ifc (order 3) &1 d@da Mg (identity matrix) g1 Ifd Q = [qi]
4 1

16
+
T AYE 39 UGR © fb PO -Q=1%, 4 Go1+ %2 o oy 3
Q24
(A) 52 (B) 103 (C) 201 (D) 205
(B)
1 00 1 00 1 0 0
P=(4 10 = P2 = 8 10| ,P3= 12 1 0
16 4 1 16(142) 8 1 16(1+2+3) 12 1
1 0 0 1 0 O
Pso 4x50 o) S P¥=)200 1 0 2 PR Q=
16(1+2+...+50) 4 x50 1 20400 200 1
1 0 Of |Gy G G 100
= | 200 1 0|—|0Qy Op Gp|=]0 1 0 = 200 - 21 =0 = gz =200
20400 200 1| |Gy Gy G| |0 O 1

20400-g3=0 = Qa1 = 20400 and 31X 200-q22=0 = gs2 = 200

Qs +T5 20400+ 200

=103
ey 200
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23.

Ans.

Sol.

24.

Let a, A, u € R. Consider the system of linear equations
ax+2y=»>A
3x—-2y=p [JEE (Advanced) 2016, Paper-2 (4, —2)/62]
Which of the following statement(s) is(are) correct ?
(A) if a =— 3, then the system has infinitely many solutions for all values of A and p
(B) If a = -3, then the system has a a unique solution for all values of A and p
(C) If & + u = 0, the the system has infinitely many solutions for a = -3

(D) If A+ p= 0, then the system has no solution for a = -3

A1 6 a, A, p e RE | 39 g% Iidro & Aad™ (system of linear equations) &R fa@rR HifvTe
ax+2y=»>A
3x—-2y=1pn
fofaRad & @ &9 &1 @) B 8 ® @) ?
(A)afda=-3,q@Ardd p& T a4 & forg e & a@= (infinitely many) &1 8 |
(B)afa=-3,d9 AT p & W Al & forg Aer &1 sifgd™ (unique) & 2 |
(C)IRAL+pu=0,d9 a=-3% fory eI & 3 & B |
(D) afeA+p=0,d9 a=-3 & T NpT &1 B 81 8T & |

(B,C,D)
ax+2y=»
3Xx-2y=p
(A) =—3 gives f&a 71 &
=—H
ordam A+u=0 notforallx, u (1 A, p@& forg =2 B)
e, a 2
(B) a=z-3 = A#0 where Bl A = 3 2‘ =—-2a—6

(B) is correct &I 8
(C) correct Hal
(D) iR A+p=0

= “3X+2y=A ... (1)
&TAT IX—-2y=p ... (2)
inconsistent 3T = (D) correct Tl

Which of the following is(are) NOT the square of a 3 x 3 matrix with real entries?
[JEE(Advanced) 2017, Paper-1,(4, —2)/61]
=1 3§ 9§ FI@) arafde G@el & 3 x 3 3R (matrix) BT a3 (square) el B(@E)?

100 1.0 0 10 0 100
A0 1 0 B)|0 -1 0 C)|o -1 0 (D)0 1 0
00 -1 0 0 -1 0 0 -1 00 1
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Ans. (A,C)
Sol. A=B? = |A|=|BJ2=+ve
10 0
(A) 0 1 0| =1(-1)=negative (EUTTH®)
00 -1
Matrix B can not be possible (3Tegg B &= =&l &)
1 0 O
(B) 0 -1 0| =1 (1-0) = positive ETHD)
0O 0 1
Matrix B can be possible (3Tg B ¥=1a &)
10 Oj(1 O O 1 0 O
Ex.0 1 =10 1 -14=|0 -1 O
02 -14102 -1 [0 0 1
-1 0 O
(C) 0 -1 0| =-1=negative (EUTTHD)
0O 0 -1
Matrix B can not be possible (3TTegg B &=7a =&l &)
100
(D) 0 1 0| =1 = positive (&-TcHSD)
0 0 1
Matrix B can be I (&g B, I 9914 &)
25. For a real number a, if the system [JEE(Advanced) 2017, Paper-1,(3, 0)/61]
1 a of| [x 1
o 1 al|y|=]|-1
a? o 1 z 1

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

Jrafad @ (real number) o @ forg, afe YRaw FHfiavor wm™ (system of linear equations)

1 o a? X 1
o 1 al|y[=]-1
o> o 1 z 1

% = & (infinitely many solutions) €, 81 + o + a2 =

Ans. (1)
Sol. D=0
o o
a 1 a|=0
a® a 1

(I+a+0?) o+1) (0 +a+1)
o 1 o =0

a o 1
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26.

Ans.

Sol.

27.

(1+a+0?) (Ra+1) 0
o 1 0 |=0 =>(1-®)(1+a+a?-202-a)=0 =(1-0a?)=0

o? a 1-a

a=-1 or 1
for a = 1, system of linear equations has no solution

o =13 foU = @1 e &1 BIE g T8I 2

oa=-1 so3dM1+a+a?=1

How many 3 x 3 matrices M with entries from {0, 1, 2} are there, for which the sum of the diagonal
entries of MTM is 5 ? [JEE(Advanced) 2017, Paper-2,(3, —1)/61]
T foa 3 x 3 g M B fo9ar ufafiedt (entries) {0, 1, 2} # 8 waq MTM @1 aofi ufafkeat
(diagonal elements) &1 3177 5 87?

(A) 198 (B) 162 (C) 126 (D) 135

(A)
abc|ljadyg

de f||b e h

g h i|jc f i
a+b?+c?+d?+e?+f2+g?+h2+i2=5

Case RIfdi -1 : Five uf@ (1's) and four 3R @R (0's)

°%Cs =126
Case- ReIfti Il : One T& (2) and one 3R T& (1)
%Cox 21=72 Total {1 = 198
b1
Let S be the set of all column matrices | b, | such that b1, bz, b2 € R and the system of equation (in real
bg
variables)
—X+2y +52=b1
2X —4y + 3z =Db2
X—2y +2z=bs
has at least one solution. Then, which of the following system(s) (in real variables) has (have) at least
b1
one solution for each |b, |€ S ? [JEE(Advanced) 2018, Paper-2,(4, —2)/60]
bg

(A)x+2y +3z=bi,4y+5z=b2and x + 2y + 6z = bs
B)x+y+3z=b1,5x+2y+6z=b2and -2x -y —3z = bs
(C)—x+2y—5z=b1,2x -4y + 10z=b2and x — 2y + 5z = bs
(D)x+2y +5z="Db1,2x + 3z=bz2and x + 4y — 5z = bs

b1
A f6 S 99 | W SRl (column matrices) | b, | @1 T (set) & fo9a T by, be, bz € R 3R
bS
grafd® @R (real variables) Tl FHIGRYT &R (system of equations)
—X+2y +5z=b
2x—4y + 3z=b2
X—2y +2z=bs
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B HH F HH (S & (solution) & | d9 F=feRed arafds ==Ri aral el # 4 fea (@9 ) Fom
b
(frrah) &1 ff s b; eSS U &9 | HH TP 8 & ?
bs
(A)Xx +2y +3z=by,4y + 52 = b2 3R x + 2y + 6z = bs
(B)x+y+3z=b1,5x+2y+62=b23R —2x—y -3z = bs
(C)—x+2y—5z=bi,2x—4y + 10z = b2 3R x — 2y + 5z = bg
(D) x + 2y +5z=b1, 2x + 32 = b2 3R x + 4y — 5z = bs

Ans. (AD)
Sol. A =0soforatleast one solutions A1 =A2=A3=0=b1+7b2=13bs ... (1)
A=03Zaf0 &7 A B Udh 8 & fIT A1=Ae=As=0=b1+7b2=13bs ... (1)

option (A) A= 0
fawed (A) & forg A= 0
option (D) A= 0
faweq (D)@ fow A= 0

option (C) A=0
fawed (C) & AW A=0

unique solution = option (A) is correct
g g = fape (A) T B 1

unique solution = option (D) is correct

g g = fAdea (D) ¥ & |

equations are x—2y + 5z = b
NEIEoY X — 2y + 5z = —bq

Uy Ju Ul

b
X—2y +5z= -2
y + 5

X—2y +5z=bz
There planes are parallel so they must be coincident

DT TS AR © s9fery 9 FHU B |

= —bi= b—2 = bs

All b1, b2, bs obtained from equation (1) may not satisfy this relation so option (C) is wrong.

FHIHROT (1) § 9T A1 by, bz, bs 9 THIGRUT ST FE &1 HRd = | 31d: faddwey (C) Ted B |
11 1

option fdwea (B) & forg A= |5 2 2| =0.Also @ A1=0
2 1 1

For infinite solutions, A2 and Az must be 0

I A B folg A2 3R A3, 0 BT |
1 by 1
=15 b, 2/=0 = —bi - b2 + 3bs = 0 which does not satisfy (1) for all b1, b2, bs so option(B)
2 by 1

wrong
1 by 1
=|5 b, 2|/=0 = —b1—b2+3b3=0@ﬁ5WUT(1)@@@@*@[@%@0,@,%3@%’?
2 by 1
fa®wed (B) Toid ' |

28.» Let P be a matrix of order 3 x 3 such that all the entries in P are from the set {-1, 0, 1}. Then, the
maximum possible value of the determinant of P is . [JEE(Advanced) 2018, Paper-2,(3, 0)/60]
A 6 P, 3 x 3®IfC (order) &1 U U1 AMGE (matrix) 8 f6 P @1 9+ ufaRredt s9=aa (set) {1, 0, 1}

# A 2P ARMOG (determinant) &1 21fdwad |WIfdd A9 (maximum possible value) & I

Ans. (4)
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Sol.

29.

Ans.

Sol.

a8y 8 a3
det (P)=|b; b, bg| = a1 (b2cs—bscz) —az(bics — bsct) + as(bicz —bac1) <6
C; Cy C4
value canbe 6 only if a1 =1, a2=-1,as =1, b2cs = bica = bica = 1, bac2 = bact1 = bect = — 1
HE ddd 68 Idbd & IR ar=1,a2=—-1,a3=1, bacz = bica=bicza =1, bacz = bact = beci = — 1
= (bacs) (bsct) (bicz) =—1 & AR (bics)(bscz) (b2ct) = 1

i.e. bibzbscicacs = 1 and iR — 1
hence not possible 3/d: FHa 8

Similar contradiction occurs when a1 =1, a2 =1, a3 =1, bac2 = bsc1 = bic2 = 1 bsc2 = bics = bico = — 1
3 IR fARIGMRT T 8 O9 ar=1,a2=1,as =1, boco = bact = bicz = 1 bacz = bics = bico = — 1

Now for value to be 5 one the terms must be zero but that will make 2 terms zero which means answer
cannot be 5

9 5% foly U S @9 YA BN W J8f 2 UG A 994 © 3 5 SR A8l 81 Fabal

1 0 1
Now [-1 1 1| =4 Hence max value = 4
-1 -1 1

g |1
-1 -1 1
sn‘e  -1-sin0

Let M = 5 4
1+cos“ 6 cos™ 0

} =al+pM™ [Matrices & Determinants]  [T]

Where a =a (0) and B =p(6) are real numbers and I is the 2 x 2 identity matrix.
If a* = is the minimum of the set {a (6) : 6 € [0, 2x]} and {[MT-AI]-T-305}
B* = is the minimum of the set {B(0) : 6 € [0, 2n)} [JEE(Advanced) 2019, Paper-1,(4, —1)/62]

Then the value of o* + B* is

.4 .2
= 5 M=| 0 92 _1_S'4n 9 =al+pM™’
1+cos“ 0 cos™ 0

SEl a=o (0) 3R B=P(6) IIAF (real) TET B, 3R 1 TH 2 x 2 TAABG-IMHE (2 x 2 identity
matrix) g | I

F=I {a (0) : 0 € [0, 2n]} BT R (minimum) o* ¥ &R

|z {B(6) : 0 € [0, 2n)} &1 fF=1a¥ (minimum) p* 2

al o +B*H AN T -

-37 -29 -31 -17
(A) —

16 16 16 16
(B)

m = sin*0 . cos*0 + (1 + sin?0)(1 + cos?0)

2 + sin*cos*0 + sin20cos?20
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30.

Ans.

Sol.

sin*0 —(1+sin26)}={oc O}+B=L{ cos0  1+sin?0

1+cos?0  cos*o 0 « Im| |-1-cos?6 sin*0
sint0 = 24P cost0, 1 —sinzo = P (1 + sin0)
Im]| [m|
p=—m|
ind 4 in2 2 2 . 37
B =—[sin“0cos*0 + sin“0cos<0 + 2] = [t +t + 2] = Bmln=—ﬁ
a = sin*0 + cos*0 = 1 — 2sin®0cos?0 = 1 — % (sin?20) = mino = %
37 1 37 8 29
a+f=——+—-—=—+ — =— —
16 2 16 16 16
01 a -1 1 -1
LetM=|1 2 3|andadjM=| 8 -6 2 {Matrices Determinant[MT-Al]-M-305}
3 b 1 -5 3 -1
where a and b are real numbers. Which of the following options is/are correct ?
(A) det(adj M?) = 81 (B)a+b=3
o 1
C)If M{B|=1|2|,thena—B+y=3 (D) (adjM)" + adj M~ =— M
Y 3

[JEE(Advanced) 2019, Paper-1,(4, —1)/62]

0 1 a -1 1 -1
A M=|1 2 3|3RadjM=|8 -6 2
3 b 1 -5 3 -1
el a 3R b aR<Ifd® F&T (real numbers) © | /1 3 &1 @19 A1 (H) f[dded 981 & (3) ?
(A) det(adj M2) = 81 (B)a+b=3
o 1
(C)afe M{B|=|2|,@@a—-PB+y=3 (D) (adj M)" + adj M~ =— M
Y 3
(BCD)
01 a -1 1 -1
M=|1 2 3|and3iR adfM=|8 -6 2
3 b 1 -5 3 -1

(adjM)11 = 2 — 3b, (adjM)22 = —-3a
=2-3b=-1

=>b=1& -3a=-6=a=2

|adjM| =—-1(6 —6) —1(-8 + 10) — 1(24 - 30) = 4
det {adj(M?)} = |det(adjM)|*> = 16
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0 1 2][a 1
Now 3d |1 2 3||B|=|2|=B+2y=1,0a+28+3y=2,3a+P+y=3
31 1||y 3

Onsolving a=1,p=-1,y=1s0a-B+y=3

Now (adj M)~" + (adj M) = 2(adj M)~ = 229KadM) _ 1 yaay,
|adjM| 2
31. Let x € R and let
and R = PQP".

o O X

1 1 1 2 X
P=|0 2 2|, Q=0 4

0 0 3 X X
Then which of the following is/are correct

(A) there exists a real number x such that PQ= QP

2 X X
(BydetR=det |0 4 0|+8forallxeR [Matrices & Determinants_T] {[MT-Al]-E-305}
X X 5
o 0
(C) For x = 1 there exists a unit vector oc7+[3]+yl2 for which are R{B |=|0
Y 0
1 1
(D) Forx=0ifR|a|=6 |a| thena+b=5
b b
[JEE(Advanced) 2019, Paper-2 ,(4, —1)/62]
A1 & x e R &R AFIfG
1 1 1 2 X X
P=|0 2 2|, Q=|0 4 0| @mR=PQP'dl /=1 & & &9 a1 (A) fAdey I& & @)
0 0 3 X X 6
(A) T& T Irafdes G x 9949 © o forg PQ= QP
2 X X
B)daN x cR® feldetR=det|0 4 0|+8
Xx x 5
o 0
(C)x=1% Y, Ud 5ab1E AR oi+pj+yk T= B, s e R|B |=(0
Y 0

1 1
D)x=0a fagaflR R |a|=6|a|,da+b=5
b b

[JEE(Advanced) 2019, Paper-2 ,(4, —1)/62]
Ans. (BD)
Sol. det R=detP x detQ x det (P)

= det R =det Q = 4(12 — x?) = 48 — 4x?
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Hindi.

2 X X
Now 0 4 0 =4(10—-x3) =40 — 4x2
X X 5

2 X
= detR=det |0 4
X X

X
0|+8vxeR
5

Atx=1,detQ=48-4=44=detR

Because det R = 0 so

RIB|=10 = a=B=y=0
Y 0
So oﬁ+[3]+y|2 is not a unit vector
11 1 2 00
P=|0 2 2/,Q(x=0)=|0 4 0
0 03 0 0 6
R=PQP"
2 4 6 6 -3 0 12 6 4
=0 8 12 03—2=€0248
0 0 18 0 0 2 0 0 36
2 1 2/3
R=|0 4 4/3
0 0 6
1 4 1 2/3] (1
(R-6l)|a|=| 0 -2 4/3| |a
b 0 0 O b
—4+a+2—b=
3
—2a+ib=0
3
—8+§=O = b=3
3
a=2
PQ=QP = aiz2 for both are same
= X+4+x=2+2x+0 = Xed = No value exist

det R = det P x det Q x det (P)
—  detR=detQ=4(12 —x?) = 48 — 4x?

2 X X

39 0 4 0 =4(10-x3) =40-4x2

X X 5

2
= detR=det |0
X

X H~ X

+8VvxeR

O O X

Atx=1W,detQ=48-4=44=det R

Fifd det R = 0 gAferlg
o 0

R|{p|=10 = o
Y 0

—p=y=0

Resonance”’
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AT o +Bj+7k TH 3PS Afkw T8 |

1 1 1 2 00
P=(0 2 2|,Qx=0)=|0 4 0
0 0 3 0 0 6
R=PQP-
2 4 6 6 -3 0 12 6 4
=(0 8 12 0 3 -2|=—=—1]0 24 8
0 0 18 0O 0 2 0 0 36
2 1 2/3
R=|0 4 4/3
0 0 6
1 -4 1 2/3] (1
(R-6l)|a|=|0 -2 4/3|]a
b 0O O 0 b
—4+a+2—b=
3
—Za+ib=0
3
8+3.0 = b=3
3
a=2
PQ=QP = a2 & ford I9H 21
= X+4+Xx=2+2x+0 EN Xeo = PIs 94 faeme =
1 00 1 0 0] [0 1 0]
32. Let Pi=I=|0 1 0], P2=10 0 1|, Pz={1 0 Of,
00 1 0 1 0] 0 0 1
010 0 0 1] 0 0 1]
Ps=10 0 1|, Ps=|{1 0 0f, Ps=|0 1 0],
100 0 1 0] 10 0]
s [2 13
andX= >R |1 0 2|P]
K 3 2 1

Where P«" denotes the transpose of matrix Px. Then which of the following options is/are correct ?
[Matrices & Determinants_T] {[MT-AI]-T-305}

(A) Xis a symmetric matrix

(B) The sum of diagonal entries of X is 18.

1 1
(C) X |1]=a |1], then a =30
1 1

(D) X —30I is an invertible matrix
[JEE(Advanced) 2019, Paper-2 ,(4, —1)/62]

® Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
/\ Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow PAGE NO.-24

Toll Free : 1800 200 2244 | 1800 258 5555 | CIN: U80302RJ2007PLC024029



mailto:contact@resonance.ac.in

Matrix and Determinants

010 00 1 00 1
Ps=|0 0 1], Ps=|1 0 0], Pe=|0 1 0,
100 010 100
6 2 13
IR X=DPR |10 2|P]
k=t 13 2 1

&l 3ME (matrix) Pk & dRad (transpose) &1 PkT & <9ifn 711 8 | a9 791 § 9 v (A) Reey 98 & @)
(A) X T AT ME B |
(B) X & famuif & 3raudl &1 AT 18 BT |

1 1
(C) s X [1|=a |1], T a=30
1 1

(D) X — 301 T& Fhaolia Mg BT |

[JEE(Advanced) 2019, Paper-2 ,(4, —1)/62]

Ans. (ABC)
Sol.  Clearly e Py =P =P}’
P,=P; =P5'
P; =Ps =P’
2 13
and 3R AT=A, where SigiA=|1 0 2
3 2 1
Using formula = & (A + B)T = AT + BT
X7 = (PAPT +...+PART || = PATRT 4.+ P,ATRI = X — X is symmetric. T ¥ |
1
LetHMTB = |1

1

XB = P,AP/B+P,AP,B +....+ P;APJB = P1AB + PAB+ ......+PsAB
.

XB=(P1+Pz2+....+P¢) |3

6_

6x2+3x2+6x2| [30]

=[{6x2+3x2+6x2|=[30|=30B = o =30

6x2+3x2+6x2| |30

1 1
since @ifd X[ 1| = 301
1 1
1
= (X —301)B = 0 has a non trivial solution B = |1
1
= [X-301=0

X = PAP +.....+PAP]
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trace (x) =t (P,AP] ) + ........ +#t(PAPT) =(2+0+ 1)+ . +@2+0+1) =3x6=18

PART - Il : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

AT - Il : JEE (MAIN) / AIEEE (0ol 9ui) & ged

1.=

Ans.

Sol.

Hindi

The number of 3 x 3 non-singular matrices, with four entries as 1 and all other entries as 0, is
(15 (2) 6 (3*) atleast?7 (4) less than 4
[AIEEE 2010 (8, -2), 144]
HIfe 3 x 3 a1l Yool sregEl, o arR yffiedt 12 qen 9w @i 08, & o dw -
(1)5 (2) 6 (3*) HI—H—FH 7 (4) 49 P4
[AIEEE 2010 (8, -2), 144]

(3)
a1 a2 a3

LetA= | b, b, b, |= det (A) = a, (b,c, —c,b,) — a, (b,c,—c,b,) + a, (b,c,—c,b,)
C; C, C,4

=abec.—acb.+acb,—a bc.+abc —a.cb

17273 17273 27173 2 7173 37172 3 T172
if any of the terms is non-zero, then det (A) will be non-zero and all the element of that term will be unity
Now there are 6 elements remaining out of which any one can be unity.

Hence number of non-singular matrices = °C, x °C,

choosing any one triplet choosing any one element

Hence correct option is (3)

a, a, a,

AT A=| b, b, by, | = det(A)=a, (b,c,—cb,)—a,(b
C, C, Cg

=ab,c,—achb,+achb,—a,bc,+abc,—a,cb,

afe BIE U IR € T9 det (A) I BN R SH U & FHAK A9 FHIS BT | 374 6 AT AY BN

o H & @18 N Th gPbIs B Adhdl o | 3 AU YR DI AT = °C,

choosing any one triplet

1C3 — C1b3) +3, (b1C2 - C1b2)

6
x C,
choosing any one element

I 98 fdwea (3) & |

Let A be a 2 x 2 matrix with non-zero entries and let A2 =1, where I is 2 x 2 identity matrix.

Tr(A) = sum of diagonal elements of A and |A| = determinant of matrix A. [AIEEE 2010 (4, —1), 144]

Statement -1 : Tr(A) =0

Statement -2 : |A| =1

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

1.

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

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

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

AMT A, 2 x 2 PIfE B I UfAREAT aTel1 U MR 2 AR A1 A2= [, S8l [ T 2 x 2 Il BT dT9D

IAMGE & | Tr(A) = e A & w0l R Rerd ufafkeal &1 AMhd g dor |A| = 3MYE A &1 IRMFOS 2 |
[AIEEE 2010 (4, —1), 144]

gHE-1: Tr(A) =0

UHeH-2: |Al =1

(1) 9H2H-1 & B, IHF-2 9 T ; IHYA-2, THIH-1 & Fgl ARAT T2l & |
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Ans.

Sol.

Hindi

Ans.
Sol.

(2*) 9HUF-1 9T B, THI-2 feat g |

(3) TdherH-1 e &, UHeH-2 9 & |

(4) 9HYF-1 T 8, THAF-2 TA ¢ ; THUA-2, UhA=-1 B F&! ARAT B |
(2)

2
2
LetA=ab ; A2=ab ab=a+bc b(a+d)=10
c d c d||c d c(a+d) bc+d? 0 1
= a+d=0 and az+bc=1

= Tr(A) =0

Statement-1 is true

Statement-2 |A|=ad-bc=-a?>-bc=-1
Statement-1 is true statement-2 is false.
Hence correct option is (2)

ab a blfa b a®+bc b(a+d) 10
AT A = : A2 = - -

c d c d||c d c(a+d) bc+d? 0 1
= a+d=0 3R a?+bc=1
= Tr(A) =0
HUYA-1 9T ¢ |

HIU-2 |A|=ad-bc=—-a*—bc=-1
BHUF-1 T B BT -2 3 ¢ |
ra: |8 faded (2) B 1

Consider the system of linear equations : [AIEEE 2010 (4, -1),
144]
X, +2X, +X;=3
2X, + 3X, + X, = 3
3X, + 5%, + 2x, = 1
The system has
(1) exactly 3 solutions (2) a unique solution  (3*) no solution (4) infinite number of solutions
o= YRg FfraxeT e @1 R ¢ [AIEEE 2010 (4, —1), 144]
X, + 2%, + X, =3
2X, + 3X, + X, = 3
3X, + 5%, + 2x, = 1
o &
(1) ®ad 38 B | (2) THIH B & (3*) @IS 8 el &1 (4) 3 BA B |
(3)
Equation (2) —equation (1) = x, +x,=0
@) -2(1) =x, +x,==5
No solution &g & &I
Hence correct option is (3)

ara: el fdweu (3) 2 |

Let A and B be two symmetric matrices of order 3. [AIEEE 2011, 1, (4, -1), 120]

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

Statement-2 : AB is symmetric matrix if matrix multiplication of A with B is commutative.

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

(2*)  Statement-1 is true, Statement-2 is true; Statement-2 is true; Statement-2 is not

a correct explanation for Statement-1.

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

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

|11 A 31X B ®ife 3 & I AT gz z— [AIEEE 2011, I, (4, —1), 120]
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$9-1 : A(BA) 211 (AB)A wafia snegze 7 |

$9-2 : AB UH 9ufHT s © afs areg@l A 91 B &1 o wa-fafiaasd 2 |
(1)  H2U9-1 G 8, $AUT-2 GG © | $AUA-2, HAF-1 | GE| AT % |

(2*)  ®UF-1 G &, HAA-2 I § | HUA-2, HAF-1 B GE AIEIT A8 ¢ |

(3)  PUA-1 T T, HAT-2 JFT T |

(4)  HUA-1 JAI B, HAA-2 I B |

Sol. (2)
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

Statement(2) is correct but not correct explanation of statement (1).
Hindi A'=A, B =A

P = A(BA)
P’ = (A(BA))' = (BA)' A’ = (A'B") A’ = (AB) A = A(BA)
. A(BA) w9fdd 2 |

sl UBR (AB) A ¥ HAMRGT 2 |
DU (2) I B Afbd U (1) B FE IRAT TE BT 2 |

5. The number of values of k for which the linear equations [AIEEE 2011, 1, (4, -1), 120]
4x + ky + 22 =0
kx + 4y + z=10
2x+2y+z2=0
posses a non-zero solution is :

k@ 89 9191 &1 d&a1 fgqaa fay s ghieor [AIEEE 2011, I, (4, —1), 120]
4x + ky + 22 = 0
kx + 4y + 2z =0
2x+2y +z2=0

D AT A B, ©

(1) 3 (2*) 2 (3) 1 (4) zero 31~F
Sol. (2)
4 k 2
A=k 4 1|=0 = 8-kk—2)—2(2k—8)=0
2 21
= 8-k +2k-4k+16=0 = -k2-2k+24=0
= k+2k-24=0 = (k+6)k—4)=0 = =-6,4
Number of values of k is 2
4 k 2
Hindi A= |k 4 1]|=0 = 8-k(k—2)—-2(2k—-8)=0
2 21
= 8-k +2k-4k+16=0 = -k2-2k+24=0
= k¥+2k-24=0 = (k+6)k—4)=0 = k=-6,4
A k® A B T = 2
. . , o 0 )
6. If o = 1 is the complex cube root of unity and matrix H = {0 } , then H? is equal to -
()

[AIEEE 2011, 1, (4, -1), 120]
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Sol.

Sol.

Sol.

IfE 0~ 1 SHS & TH AR °9 o © AT M8 H = B O} g, d H® s_meR ® : [AIEEE 2011, 1, (4,
o

-1), 120]
(1o (2)-H (3) H? (4 H

=0 oo O[5 8

k k+1
If He = {"(’) O}JhenHk*‘:{m 0}

3
® 0 wk+1

So by mathematical induction, T = Rigr< |
o — o® 0 _[e 0]_ H
0 o° 0 o

If the trivial solution is the only solution of the system of equations [AIEEE 2011, I1, (4, -1), 120]
x—ky+z=0

kx + 3y —kz=0

3X+y-z=0

then the set of all values of k is :

Ifg g FHraxeT e [AIEEE 2011, 11, (4, —1), 120]
x—ky+z=0

kx +3y —kz=0

3xX+y-z=0

@1 YA TA (trival solution) B Hael 8a B, A1 kd | Al BT A= B ¢

8;) R-{2 -3} (2)R-{2} @) R—{-3} (4) {2, -3}
x—ky+z=0

kx +3y —kz=0

3X+y-z=0

this system will have non trivial solution if S5 /&R @1 3= &< (non-trival solution) 81T AfS
1 -k 1

k 3 —k|=0

3 1 -1

1(-3+k) +ki(—k+3K) + 1 (k=9) =0

k—3+2k®+k-9=0

2k?+2k—-12=0

k2+k-6=0

k=-3,k=2

so the system of equations will have only trivial solution when k € R — {2, — 3}
3T FHIART B &1 I & fdeE 8 Afe k e R—{2, — 3}

Statement - 1 : Determinant of a skew-symmetric matrix of order 3 is zero.[AIEEE 2011, II, (4, —-1),
120]

Statement - 2 : For any matrix A, det (A)T = det(A) and det (-A) = — det(A).

Where det (B) denotes the determinant of matrix B. Then :

(1) Both statements are true (2) Both statements are false

(3) Statement-1 is false and statement-2 is true. (4*) Statement-1 is true and statement-2 is false

HUF -1: PIfc 3% I F9HT e & ARMTH & A9 02 | [AIEEE 2011, I, (4, -1), 120]
HUYA -2: T aegE A @ foly det (A)T = det(A) @2 det (-A) = — det(A).

STel det(B), T8 B &1 ARG S ©

(1) TFT HUT I B | (2) TFT HYF I E |

(3) B2 -1 3T B TAT HAF-2 9A ¢ | (4*) AT -1 9 ¢ TAT HUF-2 3 2 |

(4)

Statement-1 : Determinant of a skew sysmmetric matrix of odd order is zero
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Sol.

10.=

Sol.

Hindi.

11.

FUH-1 : v 39 & fww I9fAd e & ARPE &1 719 T Bl 2 |
Statement-2 : det (A7) = det(A)

det(—A) = (— 1)" det (A) where A is a n x n order matrix
HY-2 : det (A7) = det(A)

det(-A) = (— 1)"det (A) SET A, n x n FH HT AYE ¢ |

100 1 0
LetA=|2 1 0].Ifu, and u, are column matrices such that Au, = |0 |and Au, = 1| , thenu, + u,is
3 2 1 0 0
equal to : [AIEEE-2012, (4, —1)/120]
-1 -1 -1 1
(1] 1 @] 1 (3) | -1 (47 | -1
0 -1 0 -1
100 1 0
AT A=[2 1 0| 2813 u, T u, VA WY AFE & fb Au, = | 0| T Au,= | 1| & @ u, + u, TRTR
3 2 1 0 0
&
[AIEEE-2012, (4, —1)/120]
-1 -1 -1 1
(1) ] 1 (2| 1 (3) | -1 () | -1
0 -1 0 -1
1 1
Alu, +uy) = |1 ; u, +u,=A" 1
0 0
A*1=Lade ; Al =1
[A]
1.0 0 1 0 0] |1 1
A'=1-2 1 0 Nowu, +u,=|-2 1 0| [1]|=|-1
1 -2 1 1 -2 1] |0 —1

Let P and Q be 3 x 3 matrices P = Q. If P® = Q% and P2Q = Q?P, then determinant of (P2 + Q?) is equal
to:
[AIEEE-2012, (4, —1)/120]
(1-2 (2)1 (310 (4) -1
AT P Al Q,3 x 33MPE & a1 P Q2| Afd PP=Qdam P2Q = Q2P &, A1 IRMG (P2 + Q?) TRIeR &
[AIEEE-2012, (4, —1)/120]
(1)-2 (2)1 (370 (4)-1
Subtracting PP—P2Q=Q*-Q%®P = PP-Q)+Q¥P-Q)=0
(PP+Q@)(P-Q)=0
If |P2+ Q? #0then P2+ Q?isinvertible =P -Q=0 contradiction
Hence |[P2+ Q2| =0
e W PP-P2Q=Q°*-QP = P(P-Q+QP-Q) =0 = PP+Q@)P-Q)=0
afe P2+ Q2 = 0 a1 P2+ Q2 ufcrell®a & | =>P-Q=0 faRgm™
d: P2+ Q3 =0

The number of values of k, for which the system of equations :
[XI] JP & JP*[AIEEE - 2013, (4, — 1) 120 ]
(k + 1)x + 8y = 4k
kx + (K + 3)y =3k —1
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Sol.

Hindi.

12

Sol.

13.=

has no solution, is
(1) infinite 29 1 (3) 2 (4) 3
k® 39 9 & b=, e forw =1 aiiaxer fam

(k + 1)x + 8y = 4k

kx + (k + 3)y = 3k -1

B PIs &A T8l 7, B— [AIEEE - 2013, (4, - 1) 120 ]
(1) 3= (2*) 1 (3) 2 (4)3
(2)

k+1 8 4k

= # = k? + 4k + 3 =8k = kr—4k+3=0
k k+3 3k-1
k=1,3
If k=1 then iq&ﬂ False
1+3 2
8 43

And If k=3 then — = — True
6 9-1

therefore k = 3/ Hence only one value of k.

(2
k+1 8 4k

= # = k? + 4k + 3 = 8k = kk—4k +3=0
k k+3 3k-1
k=1,3
gfe k=18 d9 i;tﬂ T
1+3
IR Ife k=3d9 §¢£ I
6 9-1

AT k = 3 31d: kK &1 $del Teb T &1 G¥d © |

1 a 3
IfP={1 3 3| isthe adjoint of a 3 x 3 matrix A and |A| = 4, then acisequalto: [XII] Only JP*
2 4 4
[AIEEE - 2013, (4, — 1) 120 ]
1 a 3
IGfEP= |1 3 3|U& 3 x 3ATHE A HT FeESH & a0 |A| =42 A o RTK B :
2 4 4
[AIEEE - 2013, (4, — 1) 120 ]
(1) 4 (2*) 11 (3)5 4)0
(2)

|P|=1(12-12) — (4 — 6) + 3(4 — 6) = 20.— 6
|P|=|AP=16 =20 -6=16=a=11.

3 1+f(1) 1+1(2)
Ifo,p=0andf(n)=a"+prand [1+f(1) 1+f(2) 1+f3)=K (1 —a)? (1 - PB)? (e —P)?, then K'is equal
1+f(2) 1+1(3) 1+1(4)
to

[JEE(Main) 2014, (4, — 1), 120]
3 1+f(1) 1+1(2)
Al o, B2 0T f(N) = an + praem |[1+f(1) 1+f(2) 1+f(3)|=K (1 —a)? (1 = B)2 (a —P)2 8, A1 KRR
1+f(2) 1+f(3) 1+1(4)
a—

[Matrices & Determinant]
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Sol.

14.

Sol.

15.

Ans.
Sol.

16.

[JEE(Main) 2014, (4, — 1), 120]

(1)1 (2) -1 (3) o 4) —
ap
Ans. (1)
1+1+1  1+a+f 1+c2+p%] [ 1 1] 1 1 A 11 1f
1+a+f 1+a®+p% 1+’ +p°| =1 a Bix[1 a B| =1 a B
1+0®+p% 1+a®+p® 1+a* +p* 1 o P2 1 o® p? 1 of p?

=(1-a)? (1-B) (o —P)?
If Ais an 3 x 3 non-singular matrix such that AA’ = A’A and B = A-'A’, then BB’ equals :

[JEE(Main) 2014, (4, - 1), 120]
Ife AUH VT 3 x 3 FahAv neg & f AA’ = AATAT B = A-A’ 8, A1 BB’ aRTeR 28—
[Matrices & Determinant]
[JEE(Main) 2014, (4, - 1), 120]
(1) B~ (2) (B7) (3 I+B (491
Ans. (4)
BB™ =B(A'AT)"

= AT(A)T
= AT(AT)
=1

1.2 2

IfA=|2 1 —2| isa matrix satisfying the equation AA™ = 91, where I is 3 x 3 identity matrix, then the
a2 b

ordered pair (a, b) is equal to :
(1) (2,-1) (2) (=2,1) (3) (2, 1) (4) (=2,-1)

1 2 2
I A=|2 1 —2| TS VAT M © Sl A ARV AAT = 91, Bl HI< Il & ofef 1,3 x 3 I
a2 b
qHAS SR &, A1 HAd JH(a, b) BT A9 2 : [JEE(Main) 2015, (4, — 1), 120]
8; 2,-1) (2) (=2, 1) (3) (2, 1) 4)(=2,-1)
AAT = 91
1 2 2 1 2 a 1 0 0
=2 1 -2 2 1 2/ =9 1|0 1 0
a 2 b 2 -2 b 0 0 1

= a+4+2b=0,2a+2-2b=0,a%2+4+b2=9
= a=-2,b=-1.

The set of all value of A for which the system of linear equations :
2X, — 2X, + X5 = AX,

2x, = 3X, + 2X, = AX,

— X, + 2X, = AX,

has a non-trivial solution, [JEE(Main) 2015, (4, -1), 120]
(1) is an empty set (2) is a singleton
(3) contains two elements (4) contains more than two elements
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A® G w1 @, e fog Yae weier e
2X, = 2X, + X, = AX,

2X, — 3X, + 2X, = AX,

=X, + 2X, = AX,

FT TP IS A ¥, [JEE(Main) 2015, (4, —1), 120]
(1) & Raaq aq=ag 2 | (2) TP Tl T B |
(3) H a1 raud B | (4) 5 T | P T B |
Ans. (3)
A-2 2 A
Sol. 2 -3-2 2 |=0
—1 2 -
= (A—2) B+ 2r2—4)—2(-21+2)-1(4-3-21)=0
= (=2 (A2 +3L—4)+4r—-1)+(A—1)=0
= (h-1)(R2+2.-8+5)=0 = (L-1)(x2+21L-3) =0

Two elements (A—1)2(A+3)=0
r=2 2 —1
Hindi. 2 -3-A» 2 |=0
-1 2 -
A—2)BA+22—4)-2(-2A+2)—1(4-3-1)=0
rA=2)(2+3r -4 +4A-1)+(L—-1)=0
= A=A +21.-8+5)=0 = A=-1)(2+21L-3)=0
gl e@ad (A —12 (L +3)=0

=
=

17. The system of linear equations [JEE(Main) 2016, (4, —1), 120]
X+Ay—-2=0
AX-y-z=0
X+y—-2z=0
has a non-trivial solution for :
(1) Exactly one value of A. (2) Exactly two values of A.

(3) Exactly three values of 2. (4) Infinitely many values of A.

Rgep a0 [JEE(Main) 2016, (4, -1), 120]
X+Ay—2z=0
AX-y-z=0
X+y—-iz=0

BT TP TS 8A B D [olU:

(1) A &1 q2Ia: U A & | (2) A D T T A T |
(3) A & deIa: dIF A B | (4) LB = A B |
Ans. (3)
1 r -1
Sol. [~ -1 —1/=0
1 1 -
1+ 1) =A(22+1) =1 (A+1)=0

1
A+T+23-A—-A—-1=0
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AB—-A=0
Three values (3 AT

5a -b
18. If A= { 3a 5 } and A adj A = A AT, then 5a + b is equal to [JEE(Main) 2016, (4, —1), 120]

afs A= {5331 _ﬂ dar AadjA=AATZ, @ 5a+b&ER & : [JEE(Main) 2016, (4, 1), 120]

(1)5 (2) 4 (3) 13 (4)-1
Ans. (1)

Sol. |AI=AAT

— (10a + 30) B ﬂ:ﬁa _zb} Ez 2}

=252+ b?=10a+3b & 152a-2b=0 & 10a+3b=13

~ 102+ 2158 _4g — 65a2=2x 13
:>a=g = ba=2
5
= 2b=6 = b=3
Sh5a+b=5

19.= It Sis the set of distinct values of ‘b’ for which the following system of linear equations
X+y+z=1 [JEE(Main) 2017, (4, -1), 120]
X+ay+z=1
ax+by+z=0
has no solution, then S is :
(1) an empty set
(2) an infinite set
(3) a finite set containing two or more elements
(4) a singleton
afs S’ & 99 A= 7=l &1 9=y & e forg e WRae wiexor fem
X+y+z=1
X+ay+z=1
ax+by+z=0
FT HIS & 81 8, A1 S
(1) vo Rad A== ©
(2) TP JURfT T 2
(3) To uRfT w=g & foRTH a1 A1 Af¥d /aud ©

(4) T® B Iagd a1l Ay g

Ans. (4)
11 1
So. D=|1 a 1=—(a-1)2=0
a b 1
a=1

For a = 1 we have first two planes co-incident
a=1 & fog ygm Q1 G9da F=rh 2
X+y+z=1

ax+by+z=0
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For no solution these two are parallel

DI T A8l B oI QI FANK & |
LIS
a b 1

20. IfA= { 24 _13] then adj (3A2 + 12A) is equal to

2
-4

- 1 84 2 -
O % 0] @l Olan %)
Ans. (2)

Sol. A= {2 —3}

A2-3A—-101=0
A2 =3A + 101
3A2 + 12A = 3(3A + 10I) + 12A = 21A + 301

21A+301={42 —63}{30 0}={72 —63}

afg A= _13} 7, dl adj (3A2 + 12A) SRR © : [JEE(Main) 2017, (4, -1), 120]

-84 21 0 30 -84 51

51 63
adj (21A + 301) =

84 72

21, If the system of linear equations [JEE(Main) 2018, (4, —1), 120]

X+Kky+3z=0
3Xx+ky—-22=0
2x +4y—-3z=0

has a non-zero solution (x, y, z), then X—f is equal to :
y

gfe IRged FHHNeT Harg

Xx+ky+3z=0

3Xx+ky—-22=0

2x +4y—-3z=0

mw%@mga(x,y,z)%,a‘f%w%‘:

1) - 30 (2) 30 (3) =10 (4*) 10
Sol. é4;

D=0

1 k 3.

3 k -20=0

2 4 -3

~3k+8—k(-9+4)+3(12-2k) =0
—3k+8+5Kk+36—6k=0
—4k=—44 k=11

x+11y+3z=0
3x+11ly+22=0
2x +4y—-3z=0
z=t
x+111y=—3t
3x+ 1ly=2t
2x = 5t

5t
X=_

2
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5t
e U T L
11 1 2x11 2
Ext
%- 2t2 _2x4—10

x—4 2X 2X

22, If | 2x x-4 2x | = (A + Bx) (x=A)? then the ordered pair (A, B) is equal to :

2X 2x x-4
x—-4 2x 2X

afd| 2x  x-4  2x | = (A + Bx) (x-A)? a1 Hffd g (A, B) RI&R & : [JEE(Main) 2018, (4, -1),

2X 2x x-4

120]
(1%) (-4,5)
Sol. (1)
x—-4 2x 2X

2X 2x x-4
5x-4 2x 2X

(2) (4, 5) (3) (-4, -9)

2x  x—-4 2x |= (A+Bx) (x -A)?

(4) (-4, 3)

= 5x -4 x-4 2x |= (A+Bx) (x —A)?
5x-4 2x x-4
1 2x 2x
= (5x—4)[1 x—-4 2x |= (A+Bx) (x —A)?
1 2x x-4
1 2x 2x
= (5x—4)|0 -x-4 0 |=(A+Bx) (x =A)?
1 0 -Xx—4
(5x—4) (x+ 4)? = (A + Bx) (x=A)?
A=-4, B=5
23. The system of linear equations [JEE(Main) 2019, Online (09-01-19),P-1 (4, — 1), 120]
X+y+z=2
2x+3y+2z=5

2x+3y+ (@2-1)z=a+1
(1) is inconsistent when a

—4

(2) has infinitely many solutions for a = 4

(3) is inconsistent when |a| = J3

(4) has a unique solution for |a| = J3

Rgd TR0
X+y+z=2

2x +3y+2z=5

2x +3y+ (@2-1)z=a+1
(1) 3T & 519 a=4

2)® a=4% fov o= 8 B |

(2)
(3) 3T ¥ 9 |a] = V3
(4)

4)@jal = V3 & forg A1 TF & B |
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),P-1 (4, —1), 120]

A) &1 9 919 82, 1 d

Ans. (3)
1 1 1
Sol. D=2 3 2 Co—>C2—-Cirand Tt Cz —» C3—Cq
2 3 a®-1
11 0
D=2 1 0 |=a2-3
2 1 a®-3
Since if a? # 3 then only it will have unique solution. So at a = 4 unique solution exist.
TfF afe a2 » 3 79 I8 Afgfo o var & o a = 4 fgfow a1 ar & |
cosO -sin0O o T,
2= IfA=|", , then the matrix A-° when 6 = — , is equal to :
sin® cosoO 12
cos6 -sind T
afz A = , AT 3TE A OIg 0 = — SRTER 8—
Line cose} 12
[JEE(Main) 2019, Online (09-01-19
1.4 B
1 2 2 ) 2 2
Vs Y1 B
L 2 2 L 2 2
31 1 B
2 2 2 2
(3) (4)
1 B B
2 2 L 2 2
Ans. (2)
Sol. _ cc?se —-sin® LadjA= co§9 sin® . AT = co;s@ sin©
sin® cos0 —sin® cos6 —sin® cos6
50 _ cos(-500) —sin(-506)
sin(-500) cos(-506)
25mn . 251
i cos— slnT
Aato=—is
12'°|  25¢ 25z
—sin— cos——
6 6
cosE  sint ﬁ 1
_ 6 6|_|2 2
—sinZ cosZ -1 ﬁ
6 2 2
-2 4+d (sin6-2)
25. LetdeR,andA=| 1 (sinf)+2 d , 6 € [0, 2x]. If the minimum value of det(A) is 8,
5 (2sin®)-d (-sinB)+2+2d
then avalue of d is :
-2 4+d (sin6-2)
AT d e RTTA=| 1 (sinf)+2 d ,0¢[0,2n] | AT det(
5 (2sinB)-d (-sinB)+2+2d

¥ Uh A9 © : [JEE(Main) 2019, Online (10-01-19),P-1 (4, — 1), 120]
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(1) -5 (2)2(V2+2) (3) 2(v2 +1) (4) =7
Ans. (1)
2 4+d (sin0—2)
Sol. |Al=[1 (sin0)+2 d
5 (2sin6)—-d (-sinB)+2+2d
2 4+d (sin6-2
=|1 (sinf)+2 d (New Rs = Rs — 2Rz + Ry)
1 0 0
= (4 + d)d —sin?0 + 4 = (d + 2)2 — sin%0
Because minimum value of |A|=8 = (d+2)?=9=d=10r-5
b |A| P YAdH A =8 = (d+2)?=9=>d=131-5
0 29 r
26. LetA=|p q -—r|.lfAAT =13, then|p|is
p -q r
0 29 r
AT A=|p q -—r|3R AAT=I5 @ |p| RR 2 -
p -q r
[JEE(Main) 2019, Online (11-01-19),P-1 (4, — 1), 120]
1 1 1 1
(1) —= (2) = @) = 4) —=
V5 NE) V6 V2
Ans. (4)
0 29 r 0O p p 1 00
Sol. AAT=I=|p q -r||29 g -q|=|0 1 0
p —-q r r —-r r 0 0 1
47 +r2 27 —r? —29° +r? 100
= | 2¢°-r* pP+q+r® p°-¢°-r®|=|0 1 O
202 +r® p’—=°-r® p’+q®+r’| [0 O 1
=p?+P+r?=4g?+rP=1and dR292-rP=0,p> -2 -r?=0
Now 37dr? = 292 and 3R 12 + 4¢? = 1 = q2=%,r2=%
Hence a1d: p? = 1 = |p| = s
2 2
27.  LetA=[%S*7SN%) o Rysuchthat A% =[° 1| Thenavalue of ais :
Sino. cosa 1 0
A A=| O TINY ] ( cR) TE TER & 5 AR - 0 - , @ a P TP AT B
Sino. cosa 1 0
T T T
1) — 2) — 3)0 4) —
(1) 75 @ 5 © @ o
[JEE(Main) 2019, Online (08-04-19),P-1 (4, — 1), 120] [Matrices]
Ans. (4)
Sol. A% {Cf)Sa —sna}{csmoc —Slnoc}
sna cosa | Sha cosa
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28.

Ans.

Sol.

29.

Ans.

Sol.

A2 - cos2o. —sin2a
sn2a  cos2a

similarly we observe that 3! &R A" = {

cosno. —sSinna
sinno.  cosna

hence 31d: cos32a = 0 and sin32a = 1

320 = 2nm + ~
2
nm T .
o= —+—,Nei
16 64

Jo Mo 30 9
w0 T 3
i)

10
() {12 1}

......... Ton-1)_11 78 , then the inverse of !
0 1 0 1 0

0o 1 0

1 -12
s 7

(4) {

nj.
IS
1}

P n_q:P 718} g, B ﬂ T GohH (inverse) 2—

1 -13
0 1

(4)  [JEE(Main) 2019, Online (09-04-19),P-1 (4, — 1), 120] [Matrix & Determinant]

o 1o 1o Lo

TW{S?}

L () R ST
A 1 13 So AT 1 -13
0o 1 0o 1
If A'is a symmetric matrix and B is skew symmetric matrix such that
A+B= 2 31 , then AB is equal to

af v aufid omegg A @ Ua faws §9fid (symmetric matrix) 3 B 39 UaR ® f&

o 37

A+B= , a1 AB RTER & —

5 -1

072 et

b @)

-4 -2
-1 4

(2) [JEE(Main) 2019, Online (12-04-19),P-1 (4, — 1), 120] [Matrices & Determinant]
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30.

Ans.

Sol.

31.

Ans.

Sol.

0 2y 1
The total number of matrices A=|2x y -1/, (x, yeR, x#y) for which ATA = 3l s :
2x -y 1
0 2y 1
MRl A=|2x y -1/, (x,yeR, x=y) 5@ fau ATA = 313 8, & ol &1 53—
2x -y 1
(13 (2) 4 (3) 6 (4) 2

(2)  [JEE(Main) 2019, Online (09-04-19),P-2 (4, — 1), 120] [Matrices & Determinant]
If A’A = 31, then AA’ = 3I
0 2y 1 0 2x 2x
AAT=|2x y 1|2y y -y
2x -y +#1|{1 -1 1
(4y? +1) (2y* -1) 2y + 1) 300
= (2y*-1) (@xX+y*1) @ -y -1)|=/0 3 0
(<2y% +1) (4 -y*—1) 4%+ V¥ +1) 0 0 3

LAy 41=8 yP= —
4x2 +y2+1=3

4x2+l+1=3
2

(4 such matrices)

If the system of equations 2x + 3y —z=0,x + ky —2z2=0 and 2x —y + z = 0 has a non-trivial solution
(x, Y, z), then X Y2 ks equal to:

y z X
fe FHIROT D 2x + 3y —z2=0,x + ky =2z =0 TN 2x -y + z = 0 BT T 3P (non—trivial) &

oy, 2) 8 22k R -
y z X

(1) -4 @3 @ 5 @ -
(3) [JEE(Main) 2019, Online (09-04-19),P-2 (4, — 1), 120] [Matrices & Determinant]

2 3 -1

1 k -2/=0
2 -1 1
Ri— R1—Rs and R3 - R3—2R2
0 4 -2
=11 k -2/=0
0 1-2k 5
= k=g
2
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Equation 1 = oXi3-2_0 ... (iv)
y y

Equation 3 = 2oX 11Z -0
y

adding these two equation we get 4Xi2-0 =X- 5 e (v)
y y
Putting this value in equation (iv) we get Z_» N Y))
y
Equation (v) divided by equation (vi) = X_ —%
z
So, XY 2k =—l + l—4+ 9 = 1
y z X 2 2 2 2
] 1 1 A
32. Let o be a root of equation x>+ x + 1 =0and the matrix A= —|1 « a?|, then the matrix A3 is
\/5 1 2 4
(04 (03
equal to:
1 1 A
I TSI+ X +1=0F T ol a7 qAT AT A=% 1 a o, 3 A e AY! WK 2 :
3 1 o® o
(1) A3 (2) A? (3) I 4) A
Ans. (1) [JEE(Main) 2020, Online (07-01-20),P-1 (4, — 1), 120]
; 11 11 1 A1 100
Sol. A2=§1 o o1 o o’°[=|0 0 1
1 0 ol 0® o 010
= A=

= A% = A A3 = A

33. Let A = [aj] and B = [bi] be two 3 x 3 real matrices such that bj = (3)(+1-2)a;, where i, j = 1, 2, 3. If the
determinant of B is 81, then the determinant of A is:
AT A =[ay] @21 B = [bj], 3 x 3 & 31 aR<fAd MR 39 UGR B & by = (3)1+1-2)gy, w8l i,j=1, 2, 3.

Iafs B &1 ARM® 818, 1 A &1 AR 2: [JEE(Main) 2020, Online (07-01-20),P-2 (4, —1), 120]
(1)1/9 (2) 1/81 (3)3 (4)1/3
Ans. (1)

byy by by [3%ar; 3'ar, 3%ay, 1
Sol. |Bl=loy by bug|=[3'ay; 3%a, 3%a|= 81=333.32|A| =34 =3°|A| = |Al= 5
b3y bz bgs 32331 33332 34333
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Il High Level Problems (HLP)

Sol.

Sol.

a® + (b® +c?)cos¢ ab(1-cos¢) ac(1-cos¢)

If a2 + b2 + c2= 1, then prove that | ba(1-cos¢) b® +(c® +a®)cos¢ bc (1-cos¢)

is independent of a, b, ¢

ca(1-cosd) cb(1-cos¢) c®+(a® +b®)cos¢

T a2 + b2 +c2 =131, a1 Rig PR fr IrfoTH

a® +(b® +c?)cosd ab(1-cos¢) ac(1-cos¢)
ba(1-cos¢) b® +(c® +a®)cos¢ bc(1-cos o)
ca(1-cos¢) cb(1-cos¢) c?+(a® +b?%)cosd

BT A a, b, ¢ ¥ I 2|
a2+b2+c2=1
a® +(b® +c?)cos¢
A=| ba(1-cos¢) b?
ca(1-cos¢)

ab(1-cos¢) ac(1-cosd)
+(c® +a%)cos¢ bec(1-cos o)

cb(1-cosd) c?+(a® +b®)cos¢

a® +a(b® +c?)cosd b%a(1-cos¢) ac?(1-cos¢)

A= ba?(1-cos¢)
abc

b® +b(c? +a%)cos ¢ bc?(1-cos ¢)

ca?(1-cos¢) cb?(1-cos ¢) c® +c(@® +b?)cos ¢
o a® +(b® +c?)cosd b?(1-cos¢) c?(1-cos¢)
aT a®(1-cos¢) b® + (c® +a°)cos ¢ c?(1-cos¢)
ane a®(1-cos¢) b?(1-cos¢) c? +(a® +b?)cos¢
C,—>C,+C,+GC,
1 b*(1-cos ) c?(1-cos¢)
=(@2+b%2+c?) |1 b®+(c®+a’)coso c?(1-cos¢)
1 b*(1-cos¢) c? +(a® +b®)cosd

Applying R, - R, — Ry and R; — R; — R

% Ry, > R, — R, W@ Ry — Ry— R,
1 b?(1-cos¢) c?(1-cos¢)

(@+b2+c?) | 0 (a®+b®+c?)cosd 0 = (a2 + b2 + ¢?)3 cos?p = cos?P
0 0 (@® +b® +c?)cosd

This is independent from a,

b,c.dg a,b, c¥ WdH & |

If a, b, c, x,y, z € R, then prove that,

If€ a, b, ¢, x,y, z € R, a9 g FIfw &

(@a-x)* (b-x)? (c-x)° (1+ax)®? (1+bx)® (1+cx)?

(a-y? (b-y)? (c-y)
¥ (b-2? (c-2z2)? (1+az)® (1+bz)® (1+cz2)?

2

=.|(1+ay)® (1+by)® (1+cy)?

(a-x)? (b-x)? (c-x)? (@® +x*—2ax) (b°+x*-2bx) (& + X —2cx)

X
@-y)? (b-y)® (c-y)|=]| (@ +y*-2ay) (b*+y*-2by) (¢+y -2cy)
z? (b-2? (c-2z2)? (@®+z°-2az) (BP+7Z2-2bz) (+Z-2cz)

/\
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x* x 1 1 1 1 x> x 1| a® b* c? (1+ax?® (1+bx? (1+cxf
= |y* y 1 2a 2o 2c|=|y® y 1||2a 20 2c| =| (1+ay)®? (1+byP (1+cyf
22z 1 a® b® c? 22z 1 1 1 1 (1+az)® (1+bzP? (1+czf
1+a, 1 1
3. If a,, &,, a, are distinct real roots of the equation px® + px? + gx + r = 0 such that 1 1+a, 1| =
1 1 1+a,
0, then Prove that L 0
p
1+a, 1 1
FAET px3+ px2+gx +r=0 & a1 AR a,, a,, a, F=-F= aafds € sMvdR | 1 1+a, 1
1 1 1+a,
— 0,8 @ frg PR 5 L <0
p
1+a, 1 1 1+a; O 1
Sol. D=| 1 1+a, 1 =11 a, 1 |1=0
1 1 1+a, 1 -a; 1+a;
Applying C, - C,-C,
Expanding above determinant
aaa,+aa,+aa, +aa =0
Product of roots + £a, a,=0
a,a, = q/p, a,a,a, = —1/p
—t/p+alp=0 = q=r
o PXO 4 PXE 41X 4T =0 =  (x+DEe+n=0 = xt=—— = L <0
p p
By By+B'y By’
4. ProvethatA = |ya ya'+t+y'a y'a'| =(ap'—a'B) By —B'Y) (yo' —y'a)
af af+a'p a'B’
By Br+By By
g PN & : A=|ya ya'+y'a y'a'| = (o' —oB) (By' - BY) (va' —v'o)
oaf af'+a'fp a'p’
apy ofy'+ ap'y op'y’
Sol. — |apa  Bya'+By'a  By'a'
apy

afy ap'y+a’By o'f'y
Multiplying R, by o, R, by p and R, by y and dividing the whole determinant by of}y we have
] 1 ofy'+op'y op'y’
piere afy [ 1 Bya'+Bay’ Py'a’
1T yap'+ya'p ya'p’
by R, > R;— R,

R, > R, - R,
1 apy'+af'y ap'y’ 1 afy'+ap'y of'y’
= |0 y(@'B-op) y'(a'B-af) =(a'B—af)(ay—ay) | O Y Y
0 Bla'y-—ay’) B'(a'y—oy) 0 B B'

= (a'B —ap’) (a'y — oy ) (vB" = BY')
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Sol.

Sol.

’ afy ofy'+ o'y af'y’
— |aBa Bya'+By'a  Py'a
afy : . .

afy of'y+a'fy a'B'y

R, o , R, BA T Ry &1 y A o q2 H=gol AR &l apy § fAAford o= wR
] 1 apy'+ap'y of'y’
pros afy | 1 Bya'+Bay’ Py'a’
1 yop'+ya'f yo'p’
W Ry —» Ry— R,

R, > R, — R,
1 afy'+af'y ap'y’ 1 afy'+ap'y of'y’
= [0 y(a'B-0aB’) y'(a'B-af) =(aB—of)(ay—ay)| O Y Y
0 Bla'y-—ay’) B'(a'y—oy) 0 B B'

= (a'B — af’) (a'y — ay')(vB" — BY')

2 2 2 _ =
If ax,2+by2+cz,2=d axXg + by,ys + €2,25 =1

ax,? + by,? + cz,2=d and  axgX, + by,y, + cz3z, = f
ax,® + by,2+cz,2=d ax,X, + by,y, + cz,z, = f
2
Xi Y1 %
then prove that (x, y, z,| =(d-f)? %:f , Where a, b, c # 0.
X3 Y3 Z3
gfe  ax,2+by2+cz2=d SR aXXg + Dy,ys + CZyzy = f
ax,2 + by,? + cz,2 =d axgX, + by,y, + €zgz, = {21, I
ax,? + by, +cz,2=d ax,X, + by,y, + €z,z, = f
il d+2f .
g #IfST d |x, y, z,| =(d-f)? kLl b, c# 0.
X3 Y3 Z3
ax; by, czi||x; X, X Xi Y1 %4 : d f f X Y 7 :
ax, by, cz,||y; vy, ys;| =abc Xo Yo Zo| a% fdfl=x, vy, 2z,
ax, by, cz;||z, z, z, Xy Vs Zg f fd Xy Vi3 Zg
1 f f
LHS.= —— (d+2)|1 d f|R,>R,~R, &R;—> Ry—R,
abc
1 f d
1 R (d—f)?(d+ 2f)
o= (de2h 0 df o0 = e
0 0 d-f
(=%) + (vi-v2) =22 x, y, 1[
If (x;—%; )+ (yo-Ys) =Db?, provethat 4| x, y, 1| =(@a+b+c)(b+c-a)(c+a-b)a+b-
(Xs_x1)2 + (ys_Y1)2 = Xs Yg 1
c).
X1_X2)2+ (y1_y2)2 = a?

AR (x,-%5) + (Ya-Ys) =Db? &, a1 Rig AR fF

(X3—X1)2+ (YS_y1)2 :CZ

/\
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2

X1 y1 1
4/ x, y, 1| =(@+b+c)(b+c-a)(c+a-b)(a+b-c).
Xg Yy 1

2

(X1_X2)2+ (Y1_Y2) = a2
Sol. (xz—x3)2+ (y2—y3)2 = b®
(Xs_x1)2+ (ys_y1)2 = c®

plX:ys)
a C
R
(X2y2) b (XsYs)
] Xg oy 1
AareaofAPOR:E X, Yo, 1[=A
X; Y3 1
Xg Yy 1
2A= | X, y, 1
X; Y3 1
x, yi 1[
4 X, ¥, 1| =16s(s—a)(s—b)(s—c)=2s(2s—2a) (2s - 2b) (2s — 2c)
Xs Y3 1

=(@+b+c)(b+c—-a)(a+c—-b)(a+b-c)

(X1_X2)2+ (Y1_y2)2 = a2

Hindi. (xz—x3)2+ (y2—y3)2 = b?
2
(Xs_x1)2+ (ys_Y1)2 A
plX:ys)
a C
) b by
’ X, y; 1
APQRW@TWH:E X, ¥y, 1]=A
Xg Ys 1
X, Y, 1
2A= | X, Yy, 1
Xg Y5 1
x oy 1[
4 | x, y, 1| =16s(s—a)(s—b)(s—c)=2s(2s—2a) (2s - 2b) (2s — 2¢)
Xg Yg 1

=(a+b+c)(b+c—-a)(a+c—-b)(a+b-c)
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Sol.

Sol.

Sol.

cos”'x cos'y cos'z
LetA=|cos”'y cos”'z cos'x| such that|A| =0, then find the maximum value of x + y + z
cos'z cos”'x cosTy

cos™'x cos'y cos'z
AFT A= |cos”'y cos”'z cosT'x|ZAUBGR B fH |A| =0, x+y+2z BT AABIA A B |
cos"'z cos'x cos'y

Ans. 3
Let 9191 a = cos™'x, b = cos™'y, ¢ = cos'z,
a b c
|AlI=0 =| b ¢c a| =(@+b+¢) B{(a—b)g+(b—c)2+(c—a)2}}=0
c ab
= a+b+c=0 = x=y=z=1
, u v
Ify=E,whereu&varefunctionsof'x‘, show that, v3d—¥= u v’ v
v X u” v" o2v’
) u v
m‘%’y:g,G%Tuaﬁ?v,x‘iﬁwgia‘fu‘q'f?haﬁﬁrrq%v3d—g= uov
v dx u" v" 2v’
u d vu'—uv’ d VZ(VU" + VU — UV —uv"”) — 2w/(u'V —uv’
SR - )
) v 2V 0 ) u v
v3d—)2/=v(vu"—uv”)—2v’(u'v—uv’) =|u u u :>v3d—)21= u v
X dx
v v v u" v"o2v’

If o, B be the real roots of ax?+ bx+c = 0 and s,= a" + p", then prove that as,+ bs, ; + cs, , =0 for all
3 1+s, 1+s,

n =2, n € N. Hence or otherwise prove that (1+s, 1+s, 1+s,;| >O0forallreal a, b, c.
1+s, 1+s; 1+s,

S o, B FHBRUT ax?+ bx+c = 0 P IRAIfAd ol & AR s,= o + P8I, A Rig P fd

as,+bs, ; +CS, ,=0, SB[ N>2,n e N T 38 a, b, ¢ & TN <A Ml & Y Rig I &

3 1+s, 1+s,

1+s, 1+s, 1+s;| =0,

1+s, 1+s; 1+s,

b c
ax2+ bx+c=0 = a+P-—=oaf=—
a a
s, =a" +p" = as, +bs,_;+cs _,=a("+p") +b (@™ +p"") +c(a" 2+ pn3)

=a(@+pMN+b {Q—H+Ej +C (Q—Z+B—Zj =a" (a+9+%j +p" (a+9+%)
a B a® B a o B B

= o2 (02a + ba +¢) + P2 (ap2+bB+C) =0+0=0
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Matrices & Determinant, “_

Hindi.

10.

Sol.

3  1+s, 1+s, 1+1+1  1+a+B  1+a® +p?
and [1+s, 1+s, 1+s;| =|1+a+p 1+a®+p* 1+a’+p°
1+s, 1+s; 1+s, 1+a®+p* 1+a®+p° 1+a* +p*
1 111 Tt 1 1f
=1 a B 1 o B =1 a B | =0
1 o p? 1 o p? 1 a® p?
2 b c
ax+bx+c=0 = o+p-——=af=—
a a
s, =o" +p" = as,+bs,_;+cs ,=a("+p") +b (@ +p"") +c(a" 2+ B3
=a(@@"+pM+b 01_+l3_ +C oc_2+l3_2 =" (a+9+%j +p" a+9+£2
a B a B o o B B
=a"2(a?a +bo +c)+pr2(@B2+bp+C) =0+0=0
3 1+s, 1+s, 1+1+1 1+a+p 1+ +p°
qar (1+s, 1+s, 1+s5| =[1+a+pf 1+a®+p® 1+a’+p°
1+s, 1+s, 1+s, 1+a®+p° 1+a 4 p° Hrat+p
LA S TN IS I 11 1Ff
=1 a B 1 o B =1 o B | =0
1 o p? 1 o p? i o B
1 1 1
a a(a+d) (a+d) (a+2d)
- - 1 1 1
Leta> 0, d > 0. Find the value of determinant @+d (@-d@+2d @+2d (@as3d)
1 1 1
@+2d) (@a+2d) @+3d) (a+3d) (a<+4d)

1 1 -
a a(a+d) (a+d) (a+2d)
1
+

1 1
% a>0,d> 0% T HRPD d (@+d @+2d) (@+2d (a+3d)

1 1 1
@+2d) (@a+r2d) (@+3d) (a+3d (ar+4d

(a

BT AE ST DI |
44*

Ans.
a(a+d)®*(a+2d)’ (a+3d)°(a+4d)

1 1 1
a a(a+d) (a+d) (a+2d)
1
+

A=

1 1
@+d) (@+d (@axr2d) (ar2d) (a+3d

1 1
(@a+2d) (a+2d) (a+3d) (a+3d) (a+4d)
by taking common a(a + d) (a + 2d) from R, (a + d) (a + 2d) (a + 3d) from R, and (a + 2d) (a + 3d)
(a + 4d) from R, in denominator, we have

/\
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(a+d)@a+2d) (a+2d) (a)
s D 0159 000
(a+d)a+2d) (a+2d) a
Let A = (a+2d)2d d d
(a+3d)(2d) d d
by R,-»R,-R,R,»>R,—-R,
(a+d)@a+2d) (a+2d) a
=| (a+2d)2d d d |byR,—>R,-R,
2d? 0 0
A’ = 2d%a + 2d — a) = 4d*
A= 4a*
a(a+d)*(a+2d)*(a+3d)*(a+4d)
1 1 1
a a(a+d) (a+d) (a+2d)
Hindi. A= |7 ! 9 @+d) 1(a Tod) @+ 2d)1(a T 3d)
(@ +12d) @+ 2d)1(a +3d) (@+ 3d)1(a + 4d)
R, R, R, # & %we: a@a + d) (@a+2d), (@+d) (a+2d) (a+3d), (a+2d) (a+ 3d)
(a + 4d) IWIFTS o W
(a+d)@a+2d) (a+2d) (a)
= - 3 - (a+2d)(a+3d) (a+3d) (a+d)
a@+d(@+ad(@a+3di@+ad | s4arad) (a+4d) (a+2d)
(a+d)(a+2d) (a+2d) a
A B A= | (a+2d)2d d d
(a+3d)(2d) d d
Wik R,—»R,-R,, R, > R,-R,
(a+d)(a+2d) (a+2d) a
=| (a+2d)2d d d|byR,>R,-R,
20° 0 0
A =2d%a + 2d — a) = 4d*
A= 4a*
a(a+d)*(a+2d)*(a+3d)*(a+4d)
11. Let Zr = x,f + yr] + er, r=1, 2, 3 be three mutually perpendicular unit vectors, then find the value of
Xy Xy Xg
Yi Y2 Vs
Z, Z, Z,

N

X; X, Xg

AT ar = X,0 + Y, ] + 2K, ,r=1,2 3 ISR ofraq 3b1S ART B TG |y, y, y,| @AM L]

Ans. +1

Zy Zp Z3
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X1 Xo X3l (X1 Y1 4 X Y 2 XY 4
Sol. A=ly; Yo Vs3|=[%2 Y2 25| ; A=l Y, Zo| X2 Yo Zy
21 Zp Z3| X3 Y3 <23 Zy Y3 Z Xz Y3 23
X12 +y12 +Z12 XiXg +Yi¥o +2:Z, XXz +YiY3 +24Z5 100
=X Xy +Y,Y, + 2,2, XD +Y, +2, XoXg +YoY3 +2,Z4) =[0 1 0[=1 = A=41
XXy +YsY1 + 232y XpX3+YoY3+2,7Z5 X32 +YS2 +232 001
Xk k+2 Xk+3
12 If | y* y2 y*?l=(x-y)(y-2)(z-x) [l+l+1J then find the value of k.
k k+2 k+3 X y z
z¢ z z
Xk k+2 k+3
g |y oy Y= (x—y) (y-2) (z-X) (l+l+lJ8‘I Al Kk &1 99 S BT |
k k+2 k+3 X y z
z¢ z z
Ans. k=-1
Xk Xk+2 Xk+3 1 X2 X3
SOI- yk yk+2 yk+3 — Xkykzk 1 y2 yS
Zk Zk+2 Zk+3 1 ZZ 23
=(X=Y) (Yy=2) (Z=X) (Xy + 2y + 2x) xkykzk at k=—1 W
1 1 1
= (x=y) (y-2) (%) (—+—+—J
X y z
a+p {+x u+f
13. If the determinant |b + g m+ y v + g | splits into exactly K determinants of order 3, each
C+r n+ z w+h
element of which contains only one term, then find the value of K =
a+p f(+x u+f
I ARMPG |b+q m+y v+g| @ 3P & KIRO H yaika & I 9@ s gxs
C+r n+ z w+h
IIYT Hadl Y UG Y&l & dl K BT AT ST B |
Ans. 8
a+p f{+x u+f a+p f+X U a+p f+x f
Sol. b+gm+y v+g|=|b+g m+y v|+|b+g m+y g
C+r n+z w+h C+r n+z w c+r n+z h
a+p ¢ u a+p x u a+p ¢ f a+p x f
=|lb+gm v|+b+qg vy v|+|b+gm g|+|b+g y g
cC+r n w c+r z w cC+r n h c+r z h
Now each det. may splits in 2 det. So, total determinants are 8.
a+p f{+x u+f a+p f+Xx U a+p f(f+x f
b+gm+y v+g|=|b+gm+y v|+|b+g m+y g
C+r n+z w+h C+r n+z w c+r n+z h
a+p ¢ u a+p x u a+p ¢ f a+p x f
=|lb+gm v| +b+qg vy v|+|b+g m g|+|b+qg vy g
C+r n w C+r z w cC+r n h c+r z h
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a a® a*-1
14. If a, b, c are all differentand |[b b® b*-1/=0: then find the value of abc (ab + bc + ca) — (a+ b +c).
c ¢® ¢
a a’® a'-1
afTa, b, cEf A=-M=T 2 g2 |b b® b*—1=0 9 abc(ab+bc+ca) — (a+b+c) & A S BT
c ¢® c¢*-1
Ans. 0
a a® a*-1 a a® a' a a® 1
Sol. b b® b*-1=0 =lb b b* |=|b b* 1
c ¢® c¢*-1 c ¢ ¢! c ¢

abc(a—b)(b-c)(c—a)(ab+bc+ca)=(a—-b)(b—-c)(c—a)(a+b+c)
abc(ab+bc+ca)=(a+b+c)

0 b —
15. If a, b, c are complex numbersandz=|b 0 -a| then show that z is purely imaginary.
c a O
0 b —
af a,b,c A TN 8 dA z=|b 0 -a|t 79 W & 2z & fAYE BT & |
c a o0
0 b —
Sol. z=|b 0 -a|=bac —cab
c a o0

Letz, = bac =2z, - z, = 2Im(z,) Purely Imaginary.

0 -b -c
Hindi. z=|b 0 -a| =bac —cab
c a o0

AT z, = bac =z, - z; = 2Im(z,) fAg€ Bredfd

f(x)gx)  [FEQIE 1
16. If f(x) = log,,x and g(x) = e™ and h(x) = | f(x*)g(x?) [f(x*)"*" 0 |, then find the value of h(10).

) [f(
) IF)

f(C)g0x®) O 1
fx)g(x) OO 1
Ifg f(x) = Iogwxsﬁ?g(x) = e™ 3R h(x) = | f(x?)g(x?) [f(xz)]g(xz} 0| ,dd h(10) &1 99 &8—
f(x*)g(x®)  [F(x)
Ans. 0
Sol.  f(x) =log,x, g(X) = €™ = cosnx + i sinmx
f(10) =1 g(10) =1

11 1
h(10)=|2 2 0 (=0
3 3 1
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a 1+2i 3-5i
17. If a, b, ¢, are real numbers,and D = | 1-2i b -7 -3i| then show that D is purely real.
3+5i -7+3i c
a 1+2i 3-5i
It a, b, ¢, IS A=W & @M D=|1-2i b  -7-3i| 79 sz & D RAgg aafds 2 |
3+51 -7+3i c

a 1+2i 3-5i
Sol. D=|1-2i b -7 -3i
3+5 —-7+3i c

By expanding above determinant we get
abc — 58a — 5¢c — 34b + 164 i.e., purely real.

ol
Il
O

Aliter : observe that D = DT and D=D" =D i.e.
i.e. D is real

D is a conjugate of D
a 1+2i 3-5i
Hindi D= [1-2i b -7 -3i
3+51 -7+3i @
SRIK ARG BT THR HRA TR
abc — 58a — 5¢ — 34b + 164 Siifé arafd® &

Iofea® :faeeivr 9 D=DT @1 D=D' =D 3uiq D=D 3@ D Irafds® g |

D &1 wg## D 7|
1 a N 1 8
18. Ifafe A= o B then @9 find lim —A" SITd I |.
n—)oon
Ans. 0 a
00
0 a
Sol. Leta T X = 0 0 £ x"=0 V n =2 = A=X+1
TIA = (X+1)"="C X"+ "C X" ..ocevrrrrnee. +'C ,x*+"C _ x+"CI=nx+I

1o 7]

. 111 na 0 a
lim — =
e 00 1 00

cosZ sing
19. Let P = and o, B, y be non-zero real numbers such that op® + Bp® + yI
—sing cos ~

is the zero matrix. Then find value of (o + 7 +vy?)@PXF-l=e)

T . T
COS§ Sin—
A P =

. T I
—SIn— COS—

9 9
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Ans.

Sol.

20.

Sol.

21.

Hindi.

Tl 0, B, v ITY IRKIAD AN 59 UPR & b ap® + Pps + yI YA M@ B, Al (o + B2 +y2) P10

BT H19 ST DHITT |
1

T LT T LT
COS— Sin— COS — SIin —
p2 = 9 9| _ 9 9
LT T LT T
—SInN— COS— —SInN— COS—
9 9 9 9
ST . o T T, M . T b1 2n . 2
COS™ ——sIn" — COS—SIN—+SIN—CO0S— COS— Sin—
_ 9 9 9 9 9 9| _ 9 9
LT b T, T L o T o T . 2 2n
—SIN—CO0S— —CO0S—SINn— —SIn® —+C0S™ — —SIn— COS—
9 9 9 9 9 9 9 9
2 . 2% T LT 3 . 3n 1 \E
COS— Sin— COS— Sin— COS— SiIn— — —_—
P3= 9 9 9 9 . P3= 9 9 — 2 2
—sin@ cos@ —sinE cosE —sinS—TE cos3—n _ﬁ l
9 9 9 9 9 2 2
1 B 1 B 1B
Ps_ Ps. P3— 2 2 2 2 |_ 2 2
BRI T I B B
2 2 2 2 2 2

oP®+BP*+al=0

o B BB
STQITH —E+§+'Y ?oc+?[3 :|:0 0:|
00

a=—-f 3R B=—y = a=y= a+Pf=0;PB+y=0; a—y=0 = (®+p2+y?)=1

Consider an odd order square symmetric matrix A = [a, ] ... It's element in any row are 1, 2, ...... , nin
some order, then prove that a,,, a,,, ........... , @, are numbers 1, 2, 3, ......, n in some order.

faws o0 & wAfd 9 Mg A =[a ], P e @ 9fed & s 1, 2, ..., n B BE AR O Rig
DI 16 a,,, a,, -, a, &6 Ha 71,23, ..., nTAN 5|

It is symmetric matrix, so each number should appear atleast once in diagonal (As each number in
matrix will appear n times and n is odd). There are n diagonal places and n numbers so each number 1,
2,3, ... ,n will appear once in some order.

T8 FAMT SR B A TAD G $H A HH UH IR fAH0l W Il A1l | (S & udss e
Mg H n IR AN & a1 n w9 B) F&81 fAavt R n M= 8 don n §=mg & e ol 9@ 1, 2, 3,
...... N fa@wol w® 5l ff w9 9 U aR ar e |

111 2 -1 -1
Let A= |1 1 1 ; B=|-1 2 -1/andC=3A+7B
111 -1 -1 2

Prove that

(i) (A + B)®13 = A2013 4 B2013

(i) Prove that An=3"-" A ; B=3"-"B ; C'=3*-" A +7.21"-' B.
111 > 1 1

AA= |1 1 1 : B=|-1 2 -1
11 1 -1 -1 2

IRC=3A+7B

g +Ifse P

(i) (A + B)®13 = A2013 4 B2013

/\
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Sol.

Hindi.

22,

Sol.

Hindi

23.

(i) Rrg @IV fF An=3-1A ; B =3"-"B ; C'=3*-"A +7.21"-' B.
(i) Notethat -+ AB=BA=0
s (A + B)2013 = A2013 4 B2013 (By using Binomial Theorem)
(ii)) A2=3A and sois B>=3B
Using induction it can be proved that A" = 3"-" Aand B" = 3"-" B.
C 3A+7B
(o (BA+ (7B = 3*-TA+7.21"'B
(l) % AB = BA = O
(A + B)2013 = A28 4 B2013 (feue v & I 9)
(ii)) A2=3A sufey B2=3B
AT RIETT &1 \erIal 3 g &) 96d e An=3"-1 Aden B = 3"~ ' B.
C 3A+7B
(o (BA+ (7B = 3 "A+7.21"'B

Let 'A' is (4x4) matrix such that sum of elements in each row is 1. Find out sum of all the elements in
A",
AT AL (4x4) ITE 39 ISR & b $HD UAD Ufdd & agal &I Ihel 18, O A 91 e@gal &

B ST DIIY |
Ans. 4
4
Given Y a, =1V ie{1,23 4}
k=1
Let's consider B = A? B = [ bij],,

4
bij= > a,.a,
k=1

Sum of elements of i"row in A2 is
4

4 4 4 4 4 4
PATEDIPICNCNEIDIPIC N IEESD I ICH
= j=1k=t K=1J = K=1 j=t
4 4
v Y ag=1= > a =1= Sumof elementsin arow of A?is 1.
i=1 K=1

= Similarly sum of elements in a row of A"%is 1= Sum of all elements = 4

fear @ iaik=1 Vie{1,2 8,4}

4

qM B=A B=[bil,, = Y bi=a,.a,
k=1
A2 ihOfdd & raIdl BT ANTH 1 B
4 4 4 4 4 4 4
Dbi=D D aay = D> A = D> &) 3y
J =1 j=1k=1 K=1J =1 K=1 j=1

4 4
v Y ag=1= DY a =1=A® & & J@Fdl 31 ATHA 8
i=1 K=1

= I YR A" P Ufdd & 3[gydal BT ATHA 18
= 941 qIAl BT ATHA 4 7

X+A X X
Let A= X X+A X |,then provethat A-' existsif 3x + L =0, A= 0
X X  X+A
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Sol.

Hindi.

24.

Sol.

Hindi.

25.

Sol.

X+A X X
AMTA=| x x+A x |,d9 Suisy fH A faemE B AR 3x + A2 0,4 %0
X X X+ A
X+h X X 1 X X
A= X X+A X ; |Al=(3x+A) |1 x+A X
X X  X+A 1 X  XxX+A
by R, » R, - R,, R; > R;—R;
1 x X
=@Bx+2)|0 A 0| =(3x+1) (A3
0 0
|A| # 0 for non-singular matrix .. 3X+A=0,A=0
X+A X X 1 x X
A= X X+A X ; |Al=3x+A) |1 x+A X
X X  X+A 1 x XxX+A

dfpar R, > R,— R, ,R; > R;—R, &

=(3x +A) = (3x + 1) (?)

D © © =
o > x
> o x

Fopaoig Afged & forg |A|=0
3X+A#0,A=0

Prove that if A and B are n x n matrices, then det (I — AB) = det (I, — BA).

g #x1 f& afe AT B, nx n%¥ &1 APs ©, 9 det (I, — AB) = det (I, — BA).

Let us assume first that B is invertible. Then I — AB = B' (I, — AB) B and hence

det (I, — AB) = det (B-") det (I, — BA) det B = det (I, — BA).

If B is not invertible, consider instead the matrix B, = xI| + B. Since det (xI, + B) is a polynomial in
x, the matrices B, are invertible for all but finitely many values of x. So we can use the first part of the
proof and conclude that det(I, — AB,) = det (I, — B A) for all except finitely many values of x. But these
two determinants are polynomials in x, which are equal for infinitely many values of x, so they must
always be equal. In particular, for x = 0, det (I, — AB) = det (I, — BA).

A1 f& B gohaoid e @d [ — AB = B-' (I, — AB) B aer

det (I, — AB) = det (B-") det (I, — BA) det B = det (I, — BA).

gfe B ufeerda &1 & A & amegs B, = xI, + B &b (xI, + B), x ¥ 9gue 8, 3Mgg B A «fbT x &
AHT od AFI & oy AT 2| ofd: 89 §AUA &1 U2 AN & YART &R Gdhd @ dol =py
ffeprerd & 6 @ft cifb x & g dean § a9 B srea) 9l @ & fu det(l, — AB) = det (I, -
BA) e ¥ Tl RIS x ¥ 98U ot fb x & 3 AMI & U aReR 8 3 I8 BH IRM@R Bl
=M1eY | faeiya: x = 0% oy det (I, — AB) = det (I — BA).

Let A be an n x n matrix such that A" = aA where a is a real number different from 1 and — 1. Prove that
the matrix A + 1 _is invertible.

AMET A UH N x N HA B YE 39 UPR © b A= 0A T8l o , -1 3R 19 = ta arafdsd &1 2 |
g o)1 & amegs A + 1 afaadig 8 |

LetB=A+1 .Since A=B -1, the condition A" = oA can be written in the form (B -1 )" = a (B-1).
This implies

Bn—m B“-W{Ej B2 4 .+ (1)1 = aB — ol

/\
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Matrices & Determinant

Hindi

26.

Sol.

Hindi.

27.

Sol.

or Bn—m BM+{2J B2 4 .4 (-1)"" B—aB=—al — (1)1,

Thus B = {BM _m B2 +®B"-3 ot ()L —ocInJ (1) —a) I,

which clearly means that B is invertible, since (—1)™' — o # 0.

AT B=A+1 3@ A=B—1 9eg A" =aA D B-1)"=a (B-1)d w7 ¥ fora ST AP & |
[ j B"“+{ j B2+ ... + (=11 =aB—-al

oot

Rl

379 B = [Bn—1 _[1J Bn—2 +{;j8n—3 ¥ ( 1)n 1I —al ] ((_1 )n+1 —OL) In’

wead B ufdddia g fd (1) — o = 0.

Let p and g be real numbers such that x2 + px + q = 0 for every real number x. Prove that if n is an odd
positive integer, then X2 + pX + gl = O_for all real matrices X of order n x n.

AT p 9AT q IRAfAD A 39 UHR & 6 TA$ aRafdd Il x & oY x2+ px + q = 0 1§ &1 &
I n P fave g QUIfe 8 1 nox n A B G araafds gl & fer X2 + pX + gl = 0,
Assume X2 + pX + gl = O  for some n x n matrix X. This equality can be written in the form
(X+Elnj2 = pz—_4q I.

2 4 "
Taking determinants on both sides and using the fact that det(AB) = det A . det B we obtain

ool - (5

This left side is nonnegative, and the right side is strictly negative by hypothesis. This contradiction
ends the proof.

A1 f6 BB nx NHA B IAGE x b ¢ X2 + pX + gl = O, I8 A1 7 w4 = 1 ¥ foredl o wepehl
g |

2 2
[X+Blnj =w 1.
2 4 "

Tl 3R ARMUI® o< TR T21 det(AB) = det A . det B &1 T &”1 W

4
fIveg Fomdsd & ol & ReER e 2

2 n
N U Eﬁ?ﬂ%\’[det(X+gInD = [p"-—_4qj JEf §1 Ue SPRUITHE § AT ST Y&l UREIAT A

Let A, B, C be three 3 x 3 matrices with real entries. If BA + BC + AC =1 and det(A + B) = 0 then find
the value of det(A + B + C — BAC).

AT A, B, CTF 3 x 3%H & arxifdd dIdl &l AE o | Afc BA + BC + AC = 1 @1 det(A + B) = 0 9
det(A + B + C — BAC) & A S0 I |
Ans. 0

BA=I1-AC-BC = BAC = C - AC2-BC?
= C-BAC=AC?+BC? = C-BAC = (A + B)C?
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28.

Sol.

29.

Sol.

30.

Sol.

31.

Sol.

—~ A+B+C-BAC=-A+B+(A+B)C2=(A+B)(+C?)
det(A + B + C — BAC) = det((A + B) (I + C?)) = det(A + B) - det(I + C?) =0

z, -z,| [z 2z % 0
If |z, = |z,| = 1, then provethat |- 2 2o = |
z, Z, 0 %

AR [z, = [z, = 1, &1 & Rig Aire s F —_Zz} {2_1 Zz}z {/ o}

Z, 2z -Z, z, 0 %

-1 — - — -1
z, -z, Z z| (|7 z| |z 2z (- A B = (BAY)
z, 2z, -z, z -z, z,| %, zZ ' '

_ _ 1 ~
| zzi+ 22 0 ~ |z1|2+|z2 2 0 ~ {2 0}1 ~ {% O}
0 2,22+ 221 0 lz [P+ 2 P 0 2 0 %

If A and B are two square matrices such that B = —A-' BA, then show that (A +B)2 = A2 + B2
afg AR B3l o oMegg 39 UaR B f B=—A-' BA, d9 q¥Iigd & (A +B)2= A2 + B2
B=—A"BA = AB = —AA-' BA

AB =-BA = AB+BA=0 (A+B)2=A2+B?

If the system of equations x = cy + bz, y = az + cx and z = bx + ay has a non-zero solution and at least
one of a, b, ¢ is a proper fraction, prove that a® + b® + ¢* < 3 and abc > — 1.
afg FHaRo & x=cy + bz, y=az+cx Az =bx + ay & 3 &A & AT a, b, c ¥ 7 4 HH T

Sfaa A= &1, @ Rig #IfY f a% + b3+ c® < 3Tmabe > — 1.
We have given that system has non-trival solution f&3 & \Hiaxvl 6™ & R &d

1 —¢c -b
= |-c 1 -a =0 = 1(1-a%)+c(—c—ab)—b(ac+b)=0
-b -a 1

= 1-2abc-a?-b?-c*=0 = (a+bc)2=(1-b?(1-c?
Similarly 39 9®R (b + ac)?= (1 —a?) (1 —b?), (c + ab)>= (1 —a?) (1 —b?)
Hence ra: (1-2a%),(1-b3),(1-c?)

All have same sign. Since atleast one of them is

N e s 2 gfF sad W HA A P9 1-a2>0,1-b2>0,1-c2> 08

= a?+b?+c?<3 = 1-2abc<3 = abc > —1

If D = diag {d,, d,,......... , d.}, then prove that f(D) = diag {f(d,), f(d,),........ , f(d)}, where f(x) is a
polynomial with scalar coefficient.

afe D = diag {d,, d,,..cne. ,d }, 79 Rg BIIY & f(D) = diag {f(d,), f(d,),........ ,f(d )}, ST8T f(x) arfeer ot
T 1 98U B |

Let AT f(x) = @, + a,X + a,X? + ......... +a X"

= f(D)=aJl+aD+aD+...... +aDn
=a,xdiag{1,1, ... , 1}
+a, xdiag{d,, d,, ......... ,d}

+a, x diag {d?, d.2,......, d 2}
+a, xdiag {4, d......., 4}

=diag{a,+ad, +a,d?..... +ad” ,a,+ad +ad?+.. +ad"
= diag {f(d,), f(d,), ....c....... f(d )}
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Matrices & Determinant “_

32.

Sol.

-1 3 5
Given the matrix A=| 1 -3 -5| and X be the solution set of the equation Ax = A, where x ¢ N —
-1 3 5
3
{1}. Evaluate I1 X3+11 ; where the continued product extends V x € X.
-1 3 5 3
Uh A A=| 1 -3 5| T AR Ar= A\—rrs'”TXEN—{1}Emgawiz—szg*r,aﬁHX3+1 ,
13 5 X=
TRV x € X& ol |aq PrEd 2, aRee S |
-1 3 5 -1 3 5 -1 3 5
A>=l1 -3 -5 i 83 5|=| 1 -8 -5 =A
-1 3 5 -1 3 5 -1 3 5
= A=AV x=1{23,4, ..cc........ }
o X3+1:H (x+1) (x2 x+1)
=2 x> -1 x2 (x=1) (x*+x+1)
_im (34556 n_(n+1)(3 7 13 ®n+ 1
=lim |2 n-2) n & TR A
= lim n(n+1). = E =§ Ans.
N 2 (n+n+1) 2

Comprehension (Q. NO. 33 to 35)

33.

Sol.

34.

Sol.

35.

Sol.

Any non-zero vector, X, is said to be characteristic vector of a matrix A, if there exist a number A such

that AX = AX. And then A is said to be a charactristic root of the matrix A corresponding to the
characteristic vector X and vice versa.

Also AX=2X = (A=ADX=0

Since X# 0 = [A=AI =0

Thus every characteristic root A of a matrix A is a root of its characteristic equation.

Prove that the two matrices A and P-' AP have the same characteristic roots and hence show that
square matrices AB & BA have same characteristic roots if at least one of them is invertible.

P-'AP =B

so B—Al=P'AP — Al = P-'AP — P-'AIP = P-'(A — AI)P

= [B=All=|P||A=AL||P| = |A = AJ|

as P-' ABP and AB have same characteristic roots by assuming P = A we get

P-' ABP = A-' ABA = BA = BA and AB have same characteristic roots.

If g is a characteristic root of a non singular matrix A, then prove that % is a characteristic root of a
adj A.

AX =gX = (adj A)(AX) = (adjA)(gX) = |A] I X = g(adjA)X

= |A|]X = g(adjA)X = (adjA)x = %x

Show that if o, o, ........ , o, are n characteristic roots of a square matrix A of order n, then the roots of
the matrix A2 be a2, a.2,......... a,2.

AX = aX = A(AX) = A(aX) = o?X = aAX = a.aX = a?X

= A2X=0a2X hence proved

I (T H=AT 36 ¥ 38)
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TP I Aae X, B IS A, BT A& A de1 ol © I e G814 39 ISR e & b
AX = AX TAT A BT AT A BT AMTEOd g e X & FIG Pel Sl & a1 f[aand |

T AX = 2X = (A—AD)X =0

Hf X £ 0 - IA—Al =0

3[T: AT A BT TS AMEATS Heol, S TAAEIS TS HT A 2 |

33. fug #fw & <) g Aden P AP & AAM fiereifirs ga1 ® o1 quigd f avf sreqg AB &R BA @
W A el 89 afe S99 A BH W BH IS uRelig 7
Sol. P'AP=B
3@ B—Al=P'AP — Al = P-'AP — P-'AIP = P-/(A — AI)P
= |B =l =|P||A=AI||P| = |A = All
4f®% P-' ABP 3R AB & WM SIfWetfords it & P= AW
P-' ABP = A ABA = BA = BA 3R AB & |AT ITHeTerldts Jd 7 |

34. AR q F AHEIE AEE A &1 ANEERS @ & a9 Rig SR %,ademaﬁ%w&%ﬁmﬁw

2
Sol. AX=¢gX = (adj A)(AX) = (adjA)(gX) = |A| I X = g(adjA)X = |A|X =
g(adjA)X
|A]

= (adjA)x = —
q

35. sy 5 AR o, oy e ,0 , N3HH B TP T AYE A & n JMealdes qd @
RERCIEI AP Helo?, 0. a? 2|

Sol.  AX=aX —  AAX =A@X) = X =oAX = o.aX = X
= A2X=02X hence proved 3fd: Rig g3 |

36. IF threre are three square matrices A, B, C of same order satisying the equation A® = A-' and let
B=-A¥ and C=A%"" then prove thatdet(B + C) = 0, n € N
wAE B B AR A 9 g A, B, C wHlevu A = A @ EgS avd 8 dar B=-AY aiR
c=A3" g3 frg T 5 detB+C)=0,n e N
1

Sol. G- A% (AT (A :(A3n+3 )*1 ) {((A3)3n+2 )—1} =((A’1 )sz)— _ AT

c=A" -_B
B+C=0 = det(B+C)=0

37. If A'is a non-singular matrix satisfying AB — BA = A, then prove that det.(B + I) = det.(B - 1)
I A TP AU AT 39 UPR © b AB—BA = ADI IS PRAT & a9 g DISIY
det.(B + I) = det.(B - 1)

Sol. |A|#0
Given f&am 1 8 AB—BA = A
Hence 31a: AB=A + BA=A(I+B) = |AB| = |A(I + B)| = |A||B| = |A] |B + ]

= |B+I=|B ... (1)
& Tl AB-A=BA = AB-1) =BA = |A||B =1| = |B||A|
= |B-1=|B] ... 2
Sodrd: (1)&(2)|B+1]=|B-1]
38. If rank is a number associated with a matrix which is the highest order of non-singular sub matrix then
prove that

Ife Hife v T 8 AIfE R & STIaq H9 o JohAeig Y Mg Bl ¥ | a9 g @y &
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Matrices & Determinant

Sol.

1 3 -2
(i) Rank of the matrix A={4 -1 0| is2
2 -7 4
1 3 -2
IJqPEA= |4 -1 0| P28
2 -7 4
y+a b C
(i) Ifthe matrix A=| a y+b ¢ hasrank 3,theny=#—(a+b+c)andy=0
a b y+c
y+a b c
afgemgg A=| a y+b ¢ | AR 3B, @ yx—(a+b+c)dAMy=0
a b y+c
(iii) If A & B are two square matrices of order 3 such that rank of matrix AB is two, then atleast one

of A & B is singular.
afe AR B $H & 31 T7 IR 9 USKR © b g AB & dife a1 &, a9

ARBH ¥ &H W ®W Udh hANY 2 |

(i) |A|=1(~4)—3(16-0)—2 (28 +2) =0

y+a b c
(i) |A| = a y+b ¢
a b y+c
Applying C, > C, + C, + C, @fHa1 C, - C, + C,+ C,¥)
1 b c
|Al=(y+a+b+c) |1 y+b ¢
1 b y+c
Applying R, - R, = R,
0 O -y
|Al=(y+a+b+c)| 1 y+b ¢ =(y+a+b+c)y?=0
1 b y+c

If Rankis3theny=0andy +(a+b+c)=0

i) |AB|=0 - |A|.|B|=0 = Either | A|=0or|B|=0
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