Determinants and Matrices

Previous Year Questions and Detailed Solution

What are the values of x, y and z
respectively in  which  the  matrix

Xy z 0
2 OX (iy _(1) isorthogonal?
-y Z —x 0
1)1,0,2 2)2,1,-1
2 36
3)0,1,2 4,207
4 21 3
The rank of the matrix A= |6 34 7] IS
2 10 1
1)4 2)1
3)2 4)3
Sum of the squares of the eigen values of
3 4 4
[0 2 6‘is
0 05
1) 10 2) 25
3) 38 4) 42

If some of the eigen values of the quadratic
form are positive and others negative then
the quadratic form is

1) positive semidefinite

2) indefinite

3) negative semidefinite

4) negative definite’

If ax + by = Ixy, cx + dy = mxy and

_la b |1 b _la 1
A—|C o el A3—|C m|, then
thevalue of (x, y) are
A A A A
D () 2 ()
A Ay A A
3)(+2) 2 (2.2
1 2 3 -1
Rank of the matrix|2 4 6 —zlis
3 6 9 -3
1 2)2
3)3 4) 4
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7.

10.

11.

12.

13.

If eigen values of the matrix A are 1, -1, 2
then 5, -1, 8 are the eigen values of the
matrix.

1) A+4l 2) A%+4]

3) 3A-2l 4) 3A+2|

Which of the quadratic forms in three
variablesis positive definite?

1) 4x*+5y? 2) 2x°-5y*+77*

3) 2x%+5y?+57° 4) —x2-2y*-77°

Which of the following Is the factor of the
determinant?

a+b+2c a b
c b+c+2a b
C a c+a+2b
1)a 2) a-b
3)a+b 4) atb+c
If a+b+c=0, one root of
a—x c b
C b—x a (=0
b a c—X
1) x=1 2) Xx=2

3)x=a’+b*+c? 4) x=0

If A is a 4x4 matrix. Any second order
minorof A has its value as 0. Then the rank
of Alis

1) <2 2)=2

3) >2 4) anything
2 0 0

Given A = 0 4 O0fthen the
0O 0 8

determinantvalue of At is
1

1) 32 2

3)- 4) 64

3 1\, _ (5 -1
|f(4 1)x_(z 3)then

DX:G: 143) 2) (—_134 Ig)
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Determinants and Matrices

14.

15.

16.

17.

18.

19.

20.

_(—3 4 -3 —4
3) X_(14 —13) 4) (—14 13)
A matrix (a;) is said to be skew Hermition if
1) ay = ay 2)a; = —a;

3) i = —511 4)aij = 5}'1

If the elements of 3 parallel lines of a
determinant consist of m, n and p terms
respectively, then the determinant can be
expressed as

1) the sum of m + n+p determinant

2) the sum of mxnxp determinants

3) the product of m + n+p determinants

4) the product of mxnxp determinants

If A and B are orthogonal matrices, then

1) AB is orthogonal

2) AB is singular

3) AB is not orthogonal

4) AB is indeterminate

If A is an eigen value of a matrix A, then

1. .
1) ~ls also an eigen value of A.

2) % is an eigen value of A™.

3) Ais an eigen value of A™
4) None of the above is true

11 +i =141y,
Themat”XE(1+i 1_i)IS
1) Hermition 2) Skew Hermitian
3) Unitary 4) None of these
Value of the determinant
(a—b—-0) 2a 2a

2b (b—c—a) 2b is

2c 2c (c—a-—Db)
1) (a+b+3) 2) (a+b+c)?

3) (a+b +¢)® 4) abc

a+x a—XxX a—x

Solving : [a—x a+4+x a—x|= 0 values
a—X a—X a+x

of xare.
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21.

22.

23.

24,

25.

26.

27.

1) 0, 3a 2)0,4,-3a
3)0,4,39 4)0, 4, 4a
4 5 6 X
5 6 79
Value of 6 7 8 2
Xy z 0
1) (x+y+2)° 2) (x-y+2)2
3) (x+y-22)* 4) (x-2y+z)?
2 2 1
Eigen value of the matrix|]1 3 1]are
1 2 2
1)5,5, -3 2)1,1,5
3)0,1,6 4)1,2,4
3 5 2 4
. 71.
Rank of the matrix 61 120 45 gl
4 7 7 11
1) one 2) two
3) three 4) four

If two matrices A and B are Equivalent, then
1) they are of same order

2) they are of the same rank

3) they have the same number of elements
4) they are of the same order and rank

The characteristic equation of the marix

5 2 -3

00 8] is A3 — 1222 +350—k =0,
0o 0 7

then k =
1) 12 2) 18
3)0 4)5
bc b+c 1
The value offca c+a 1|=
ab a+b 1
1) (a-b)(b-c)(c-a) 2) abc
3) 2 abc 40
x—2 2x—3 3x—4
The equation|x —4 2x—9 3x—16| =
x—8 2x—27 3x—64

0 is satisfied if

1) x=1 2) X=2
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Determinants and Matrices

28.

29.

30.

31.

32.

33.

34,

3) x=3 4) x=4

If AAT =1, then the matrix A is called
1) Idempotent

2) Symmetric matrix

3) Orthogonal matrix

4) Tri-diagonal matrix

If A and B are square matrices of the same
order then (A + B)? =

1) A + B?+2AB

2) A+ B*+ AB + BA

3) A’ + B? + 2BA

4) B>+A’+AB+AB

a; by ¢
If A = dy b2 Cy and Al, Bl, Cl,....
az bz c3
arecofactors of a;, by, cCg,.... then
Ay B G
A; B; Gyl=
A3 Bz (3
1) A 2) A
3) A3 4) A*

If A and B are non-singular matrices and
AX=YB, then

1) X=Y 2) X=YBA™*

3) X=A"YB 4) Y=B'AX

If the rank of the matrix of order 5x4 is 3,
then the value of the determinant of the
subsequence matrix of order 4 is

)0 2)1

3)4 4)5

The product of the eigen values of the
1 0 2

matrix[3 —1 O0fis
0o 1 2

no 2)2

3)4 4)8

If 1,-1, 5 are eigen values of the matrix A,
then eigen values of the matrix A+ 21 are

1)3,1,7 2) 3, 1,15—1
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35.

36.

37.

38.

39.

40.

41.

3)3,1z 4)1,-1,7
If A and B are two square matrices of the

same order than (A+B)(A-B) equals
1) A%-B? 2) A%-AB-BA+B?

3) A>-BA+AB-B?  4)“*.AB+BA-B?
The equation x+y=l, 2x+2y-2=0 have
1) no solution

2) unique solution

3) only two solutions

4) infinite number of solutions

2 1 1
If the rank of |1 3 4]is 2, then the value
6 8 X
ofx is
N0 2)1
3)5 4) 10
E) None of these
1 1 1]
If A=|1 2 2[then the sum and product
1 2 3
ofthe eigen values are respectively.
1)6and 1 2)1and 6
3)2and 3 4)1land3
1 1
The value of the determinant [X 'y Z
XZ y2 ZZ
IS
1) -y (y-x)(z-x)  2) xyz.
3) X+y+z

4) xyz(x-y)(y-z)(z-x)
If A is a square matrix of order n, then
adj AY .
A() s
1) A 2) At
31 4) | Al
If A and B are two square matrices of the
same order, then (A+B)(A-B) equals
1) A%-B?
2) A>-AB-BA+B?
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42.

43.

44,

45.

46.

47.

3) A>-BA+AB-B?
4) A*-AB + BA-B?
If W is a cube root of unit, then a root of

x+1 w w2
theequation | W x + W2 1 |is
w2 1 X+ W
1)0 2)1
3)-1 4) -W

The equations x+y=1, 2x+2y-2 = 0 have
1) no solution
2) unique solution
3) only two solutions
4) infinite number of solutions
If A=
1 cos 0 1
—cos 0 1 cos 0 [thentheva

-1 —cos 9 1
lueof A lies in the interval given by

1) 1<A<15 2) 2<A<4

3) 12<A<14 4) 0<A<1

If A is a (3x3) matrix such that detA=5, then
the value of det (Adj A) is

1) 125 2) 25
3) 625 4)5
If the rank of the
-1 2 2 =2
matrix[ 2 4 -2 kl is2 then K has
0 1 -3 2
the value
1)3 2)4
3)2 4)1
1 1 1
IfA=[1 2 —3|then A(adj A) is
2 -1 3
1 0 O 1 1 1
N1 2 0] 2)|o 2 —3]
2 -1 3 0 0 3
[—11 0 0 1 0 O
3)1 0 —11 0 ]4)[0 2 O]
| 0 0 —-11 0 0 3
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48.

49.

50.

ol.

52.

53.

The product of the eigen values of the

7 4 9
matrix[z —6 Slis

4 3 =2
1) zero 2) 275
3) 84 4) 345
a—b-c 2a 2a
2b b—c—a 2b
2c 2C c—a-—>b
1) (a+b+c) 2) 2(a+b+c)?
3)0 4) a®+b%+c°
log3512 log,3|[log,3 logg3] .
logz8  log,9|llogz4 logs4 Is equal
to
1)1 2)6
3) 10 4) 12
If, a, b, ¢ have all different values and
a a’? a*-—-1
b b2 b3-1
c ¢ -1
1) abc=0 2) abc=I
3) abc=2 4) abc=2
2 0 0
IfA=[—1 3 0]|then A.(ad] A) =
6 0 4
1
— 0 0
) 2 -1 6 24 L
1)510 3 0] 2)[0 o 0
0O 0 4 0 0 1
. 24
24 0 0 > 00
3)[0 24 0 -1 % o
0 0 24 3 0 2
The product of the eigen value of the matrix
8 —-6 2
-6 7 —4] IS
2 -4 3
1) 45 2) 168
3)21 4)0
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54,

55.

56.

57,

58.

59.

60.

0 2 3 4
.0 0 0 6
The rank of the matrix 01 0 0
0 0 1 0
14 2)3
3)2 4)1

Given that the value of 9 for which the

cos@ 0 sin@
matrix| 0 1 0 [is orthogonal
—sinB 0 cosB
1)2 2)0
3) g 4) arbitrary
_(1 -1 . .
If A= (1 1 )then which of the following
is true?

1) A*+2A+21=0 2) A*+2A-21=0
3) A%-2A-21=04) A%-2A+21=0

Given that A= (1 O) the sum of the

1 1

elements in A" is

1) 2n 2) 3n

3) n+2 4) n+3

K 1 2

1 2 0.5] has an eigen

1 2 3

valueA= 1, then the value of kK is

1)05 2)-0.5

3)2 4) -2

Given that (1 2 3)" is an eigen vector for the
2 3 -1

matrix [3 2 1 ]the corresponding eigen
2 2 2

12 2)5

3)4 4)3

If A is a square matrix of order 3 and det

A=2 then det (Adj A) =

1)2 2)4

3)8 4) 6

If the matrix
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DELTAILED SOLUTIONS

(4) For orthogonal matrix,

Xy z 0 x 0 z -y
i o 0 0 0 —1Hy 0 x =z
Tz X -y Offz 0 y —x
-y z —x 040 -1 0 O
1 0 0 O
_[o 100
0 0 1 0
0 0 0 1
—X2+y2+ZZ
> L
1 0 0 O
_lo 100
0 0 10
0 0 0 1
From given choices in (4)
ifxzz;yzi;zzg
7 7 7
then, x>+y*+z
4 9 36
=stmtne=1

~Required values:
x=2-y=3.,=8
YT s

4 2 13
6 3 47
1

2 1 0

(3)A=

1 2 4 3

~[4 3 6 7|C, G

01 2 1

1 2 4 3]

~[0 —5 —-10 -5|R, » R, —4R;
o 1 2 1]

1 2 4 3 R,
~l0 =5 -10 —5|R3>Ry+—
0 0 0 ©

There are two non zero rows.
Therefore the rank = 2
(3)

Characteristic equation is|A — AI| = 0
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Determinants and Matrices

3—A 4 4

0 2—-L2 6

0 0 5—-2
>B-0D2-M)G-1)=0
sA=3,2,5
=~ Sum of the squares of Eigen values
= 3%4+2%45°
= 9+4+25
=38
(2)If some of the Eigen values of the matrix
A of a quadratic form are positive and others
negative, then the quadratic form is
Indefinite.
(2)ax +y=Ixy

ax , by _ 1

Xy Xy

= =0

Similarly

cX + dy = mxy

§+§=m....(2)

=~ By Cramer s Rule, solutions of (1) and (2)
are given by

&
l=m C
X |b a|
d c
b 1
and - ='d_m
Y dc|
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b 1
Alsolz‘i‘)‘;1
Y dc|
Q¢
b 1
N
c d

=>y=

Al

m d
-4
=1

(2 A
= (53)
1)
Determinant of any submatrix of order 2x2
and 3x3 of the given matrix is zero.
Therefore rank of the given matrix is 1.
Method 2 :
1 2 3 -1

A=|2 4 6 —2]
3 6 9 -3

[1 2 3 -1

R2 - R2 —2R1

00 0 0fp? p% 2p!

0 0 0 O
This equivalent matrix is in the Echelon

form. Since the number of non-zero rows of
the matrix in the Echelon form is 1, implies
rank of A=1.

(4)

If A1, Ay, ..., Ay are Eigen values of A. then
KA has Eigen values

K\, Ko, ..., Khy

A+kl has Eigen values

K+A1, K+Ao,... K + Ay

Given A has Eigen values 1, -1, 2

~3A has Eigen values 3, -3, 6

Now

3A+21 has Eigen values
3+2,-3+2,6+2=5,-1,8

@)

Consider 2x*+5y*+5z*
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Determinants and Matrices

10.

Clearly this is a quadratic form with three
variables. A quadratic form is said to be
positive definite if rank of A = number of
positive square terms in the canonical form
Positive square terms in 2x*+5y*+5z% is 3 ...

1)

2 0 0
Now A =10 5 0]

0 0 5
since |A| =50 # 0
=>rank A=3

Since (1) = (2) implies the given expression
is a positive definite.

4)
a+b+2c a b
C b+ c+ 2a b
c a ct+a+2b
(a+b+c)c a b
c (a+b+c)a b
c a (a+b+0c)b
put atb+c, =0
c a b
=[c a b
c a b

=0 [ two rows are identical]
=a+tb+c is a factor.

4
a—x C b
c b—x a
b a c—X
put x=0 then
a c b
c b a
b a c
R;i— Ri+Ry+R3
a+b+c a+b+c a+b+c
C b a
b a c
0 0 O
=|c b al|=0
b a c
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11.

12.

13.

14.

15.

[+ In this problem given a+b+c=0]

~ x=0is a root.

1)

Since any second order minor of A=0, the
rank of A<2.

©)

A=[0 4 0

0 0 8
|A|=2x4x8 = 64
FormulaAA=! =1
= [AA7 = ]|
= |AllAT =1

_ 1
= |A 1| = m
=|A7 =~

64
©) 3 1 5 1
(4 1)X - (2 _3 )

-x=G D¢ 3w

200]

P

|A|=3-4=-1

A :ﬁ (—14 _31)
-1 1

:( 4 —3)

~(1)=

e HG 3
3 4

- (14 —13)

3)

A square matrix A = [a;] is said to be skew -
Hermition if the (i, j)™ element of A is equal
to the negative of the conjugate complex of
the (j, i)™ element of A

i.e.,ai]- = —ai]- forall i, j
1)

Total determinants=m+n+p
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Determinants and Matrices

16.

17.

18.

19.

(1)

A square matrix A is called orthogonal
matrix if the product of the matrix and its
transpose AT is an identity matrix, i.e., AAT
=1

Suppose A and B are orthogonal matrices
Then AAT=ATA=|

BB'=B'B=1

Now

(AB)(AB)" = ABB'AT
=ABBHAT=AIAT=AAT=1

)

If A is an Eigen value of the matrix A, then %
is an Eigen value of A™

)
1141 —14i
A‘E[1+i 1—i]
w70 _171—-1 1-i
A=A =3 b
1141 “14+i71-i 1-i
AA‘Z[1+1 1—i]—1—i 1+i]
:1F+2 2—2
412—-2 242
_114 0
“4lo 4
_[1 0]
0 1
~ Ais unitary.
®)

(a—b—-0) 2a 2a
2b (b—c—a) 2b
2c 2c (c—a-—Db)

Rl—)R1+R2+R3
(a—b—-0) 2a 2a
= 2b (b—c—a) 2b
2c 2c (c—a-—Db)
1 1 1
=(a+b+c|2b b—c—a 2b
2c 2C c—a-—b
CZ_)CZ_Cl
C3=>C3—C
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20.

21.

1 0 0
(@a+b+c¢)|2b —a—-b-c 0
2C 2C —a—b-—-c

= (atb+c) [(a+b+c]*0]
= (a+b+c)®
1)
a+xXx a—x a—x
a—X a+x a—x
a—X a—XxX a+x
C1 i C1 + Cz + C3
33—xXx a—x a—x
3a3—x a+x a—x
3a—x a—x a+x
1 a—x a—x
1 a+x a—x
1 a—x a+x
R, 2 R; — Ry
R3 i R3 — Rl
1 a—x a—x
0 2x 0
0 0 2X
= (3a—x) (4x*-0)=0
=x=0 (or) x=3a

=0

= =0

= (3a-x) =0

=(3a-x) =0

4)
4 5 6 X
5 6 7y
6 7 8 z
Xy z 0
R, - R; — Ry
R3—>R3_R1
4 5 6 X
511 1 y—x
2 2 2 z—X
Xy z 0

Interchanging R; and R3
2 2 2 z—Xx
111 y—x
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m ‘ Determinants and Matrices

0 0 0 z+x—2y Now,
111 y-x A —6r+5=Q—-1A%-61+5)
i }5, 2 g =\ =1, 5 are roots
Expanding through R, -’-R_Oots of A3-7A%+11A-5=1, 1,5
1 1 1 ~Eigenvalues=1,1,5
=+(x+z-2y)[4 5 6 23. (2
Xy z 3 5 2 4
(z+x—2y)[5z — 6y + 6x — 4z + 4y 12 57
~ 5y 6 10 4 8
4 7 7 11
= (x+z—2y)? R, & R,
22. (2 1 2 5 7
Characteristic equation is 13 5 2 4
2—A 2 1 6 10 4 8
1 3-2 1 |=0 4 7 7 11
1 2 242 R, » R, — 3R,
2-MIB-M2Z-1-2]- R3 = R3 —6R;
22-A—-1+12-3+1)=0 R, - R, — 4R,
5Q2-ND[6-310—2A+A2—2] -2+ 1 2 5 7
2A—1+1=0 ~[0 -1 —13 17
) 0 —2 —26 —34
Q- -51+4) +31-3=0 0 —1 —13 —17
=222 —10A+8— A3 +5A> — 41+ 31 -3 R; - R; — 2R,
=0 R4 = Ry — Ry
SAB 4+ 722 -11A+5=0 1 2 5 7
=>-A3-72%+11A—-5=0 o -1 -13 -14
put A = 1 then 8 8 8 8
2
- 7(1_) +11(1)-5=0 This is in Echelon form
A= 1lsaroot It has two non zero rows.
Now, ~Rank =2
A2 -6L+5 24. (4)
A-1[AT =72 +110-5 If two matrices A and B are EQUIVALENT,
S then they are of the same order and rank.
—6A% +11A 25.  (3)
— 61" +6A Characteristic equation is
51-5 5—-2 2 -3
5L-5 0 0—2A 8 |=0
0 0 0 7—A
B =72+ 1A =5= (- 1)(A% — 61 + ?[85 _0?{_3‘(7 ~N) = 0l=20-01=
5

(5 - DA — 70)=0
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Determinants and Matrices

26.

27.

=S50 —350—A3+ 722 =0

= -3 +1223 - 350 =0

=A% — 121 + 351 = 0...(2)

But the given characteristic equation is

A3 —12A% + 350 — k = 0 ...(2)comparing

(1) and (2)

k=0

)
bc b+c 1
ca c+a 1
ab a+b 1
R; & R; — Ry
R3(—>R3—R1

bc b+c 1
ca—b) a—b 0
b(a—c) a—c 0
bc b+c 1
c 1 0
b 1 0
=(a-b)(@a-c)[bc(0-0)0(b+c) (0-0)
+(c—b)
=(@a-b)(a-c)(c-b)
=(@-b)(b-c)(c—a)

=(a—-b) (a—c)

4)
x—2 2x—3 3x—4
x—4 2x—9 3x—16/=0
x—8 2x—27 3x—64
R, > R; =Ry
Rg—)R3—R1
x—2 2x—3 3x—4
= =2 —6 —-12 (=0
—6 —24 —60
x—2 2x—3 3x—4
=| 1 3 6 =0
1 4 10

=>(x—2)(30—-24) - (2x—-3)(10-6) +
Bx—4)4-3)=0
=>(x—2)(6)—(2x—-3)(4) +
Bx—4).1=0

=>Xx-4=0

=>Xx=4
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10

28.

29.

30.

31.

32.

33.

3)

AAT = |, then the matrix A is called an
orthogonal matrix.

)

If A and B are square matrices of the same
order then

(A+B)” = (A+B)(A+B)

= A%+AB + BA + B?

= A%+B%*+AB + BA

(2)
Standard Result:
a; by ¢
IfA=la, by, ¢
az bz c3
and Ay, By, Cy, ..., are cofactors of ay, by, ¢,
Ay B G
....then Az BZ C2 = AZ
A3 B3 G
3)

Given A and B are non-singular matrices.
This implies A and B exists.
Now AX=YB
= A'AX=A'YB
=>X=A'YB
@
The rank of a matrix is r, if all the minors of
order greater than or equal to (r+1) is zero.
Given matrix is of order 5x4 its rank is 3.
~The value of the minors of order 4 is zero.
3
Result:
Product of the Eigen value of a matrix A =
determinant of A

1 0 2]
GivenA=1|3 -1 0
O 1 2
~Product of Eigen value
=|A[=1(-2-0)
=-0+2(3-0)
=-2+6=4
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Determinants and Matrices

34.

35.

36.

37.

38.

)

If A7y, ..., A are the Eigen values of a

matrix Aof order n theni,i, .i ,are the
A Ay An

Eigen valuesof A™

If 1, -1, 5 are Eigen values of matrix A,
then%,_il,g(i.e.) 1, -1, % are Eigen values of
A-l

~Eigen values of A*+21 are

142, 142,42 =3,1, =

(4)

A and B are two square matrices of the same

order ‘n’ then
(A+BMA-B) = A~-AB+BA-B?

(4)

Given equations are
Xx+y=1
2X+2y=2

A=l 12
azfy 5=

The system has infinite number of
solutions.

(4)

Rank is 2

= Any submatrix of 3x3=C 211
2 1 1

[1 3 4(=0
6 8 x

= 2(3x-32)-(x-24) + (8-18)
=6X - 64 —x+24-10=0
= 5x-50=0

=X =10

(1)

Sum of Eigen values

= Trace of A

= Sum of the main diagonal elemenis
=1+2+3=6

Product of Eigen values

= determinant of A
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39.

40.

41.

42.

1 1 1
=1 2 2
1 2 3
=(6-4)-(3-2) +(2-2)
=2-1+0=1
1)
1 1 1
A=|x y z
x2 y g2
C; »C —C3C,»Cy —Cg
0 0 1
wA=|x—-2z y—z 9z
x2—z2 yE_g? g2

Taking you (x-z) common from C; and (y-
z)common from c;
0 0 1

A=(x-2)(y-2)] 1 1 zZ

(x+2z) (y+z) z?
=x-2)(y-2) ((y +2) - (x +2))
=(x-2)(y-2)(y-x)
=(x=-y)(y-2)(z-x)

3)
_, _adjA
|A|
. adj A\ _ -1 _
"A< N )_AA =1
(4)

(A +B) (A-B)=A*>-AB + BA - B
@

x+1 w w2
w X+ w? 1
w? 1 X+w

Cl—)C1+C2+C3
Xx+1+w+w? w w?
x+1+w+w? w? 1
x+14+w+w? 1 w

0 w w?

=10 w2 1|+[1+w+w?=0]
0 1 w

=0

~Xx=0isaroot
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43.

44,

45.

46.

47.

(4)

x+y =1

2x+2y =2 =0

=>x+y=1

Both represent same equation

Now x+y= 1 = y=1-x for different values of
X, we get values of y

~The equations have infinite number of
solutions.

(2)
1 cos B 1
A=]—cosO 1 cos©
-1 —cos 0 1

=1 (1 + cos?0) — cos 0 (- cos O+ cos 0)+1
(cos’6+1)

=2 (1 + cos’8)

Now,

0 < cos?0<1

=2(1+0) <2 (1 +cos?0) <2 (1 + 1)
=>2<A<4

)

Result:

If det A = A then

det (adj A) = A?

Givendet A=5

~det (adj A) =25

)

Since the rank of the matrix is2, atleast one
minor of the given matrix of order 2 is not
zero and every minor of the matrix of order
greater than 2 is zero, i.e., any minor of
order 3 is zero.

2 1 -2
+l-4 -2 k|[=0
1 -3 2

2(—4+3k)— (-8 —-k)—2(12+2) = 0
= —8+6k+8+ k—24—-4=0

=>7k=28=>k=4

)

Formula;
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48.

49.

50.

A (adj A) = | Al 13
1 1 1
1 2 -3
2 -1 3
IA[=1(6-3)—1(3+6)+1(-1-4)
=3-9-5

=-11

~ A (adj A) = |A| 13

10 o]

A=

=(-11)fo 1 o0

0 0 1

—-11 0 0

= [ 0 —-11 0 ]
0 0

(4)

Formula:

Product of the Eigen value of a matrix A

= determinant of the matrix A

7 4 9
A=[2 -6 5
4 3 =2

= 7(12 — 15) — 4(—4 — 20) + 9(6 + 24)
=—21+96+270 = 345

)
a—b-—c 2a 2a
A= 2b b—c—a 2b ]
2c 2c c—a—>b
1 1 1
=(a+b+c)[2b b—c—a 2b
2c 2c c—a—b
C=C—C
CG=C—-C
=(@+b
1 0 0
+¢c)|2b -b—c—a 0
2a 0 —c—a—>b
=(@+b+c)[(-b-c—-a)(-c—a-Db)]
=(@a+b+c)’
3)
Formula:
_logeb log b
Iogzb_logj:@
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Given product is equal to =(@bc-1)(b-a)(c-a)(cta—-b-a)=0
log512 log3jilog3 log3 =(abc—-1) (a-b) (b—c)(c—a)=0

log3 log4||log2 log8 =(abc-1)a b-a c-a *0
log8 log9||log4 log4 a, b, ¢ have all different values = (a-b)(b-
log3 log4lllog3 log3 c)(c-a)#0

- (log 512 % log9  log 3log 8) % =abc-1=0

log 3 log 4 log 4 log 3 =abc=1
(log 3 % log 4 _ log 3 log 4) -
log2 log3 log 8 log 3 52. (3)

(9log 2, 2log3  log3 3log 2) % Formula:
log3 = Zlog2 2log2  log3 If A is any - n rowed square matrix then

log3 _ 2log2 log 3 2log 2 . _ .
(log 2 X log 3 N 3log 2 X log 3 ) A.(adj A) = (adj A) A
-(9-2)(2-) I
2 3 2 0 0
=2 x3=10 Al = —61 g 2
L. () = 2x3x4 = 24
If a, b, ¢ have all different values and ~Aadj A) = [A|In
a a¢ a*-1 1 0 0
b b2 b®-1/=0 =240 1 0
c ¢t -1 0 0 1
a a¢ ad a a¢ -1 24 0 0
=[b b? b} +[b b2 -1|=0 :[0 24 0]
c c¢ ¢ c ¢ -1 0 0 24
1 a a? 1 a a? 53.  (4)
=abc |1 b Db?[—[1 b b?= Formula:
2 2
1 ¢ ) ¢ . a21 c ¢ Product of Eigen values = determinant of the
- (abc _ 1) 1 b bz =0 matrlXS ; ,
1 ¢ c? A= T
1 1 1 = —26 74 —34
=(@bc—-1)fa b «¢|=0 -
( ) 2 b2 o2 IA| = 8(21 - 16)+6(-18+8) + (24 - 14)
1 1 1 =40-60+20=0
=(abc—1)|a b-a c—al|=0 ~Product of Eigen values
a’? b?—a? c?-a’ =|A|=0
C-C-G 54. (1)
C3-C—G A matrix A is said to be of rank r when
= (abc—1) [(b —a)(c Iz)er(())tleasl one minor of A of order r is not

1 0 0 I1) every minor of A of order (r+1) is zero
—a)la 1 1
a> b+a c+a

13
Download Study Materials on www.examsdaily.in Follow us on FB for exam Updates: ExamsDaily




Determinants and Matrices

0 2 3 4
1A = 1 0 0 6
01 00
0 010
01 0 0
(2 01 0
3 00 1
4 6 0 O
2 10
=0-113 0 1|1+0-0
4 0 0
= -1x (-1x (-4) + 0)
=-4ssince |A|# 0
Rank of the matrix A = 4
55.  (4)
If a matrix A is orthogonal then
|A|=£1
cos@ 0 sin®
Let A= 0 1 0
—sin® 0 cos©

|A| =cos 8 (cos & — 0) — 0 + sinb (sinB) =

cos’0+sin’0 = 1

56. (4)
Cayley-Hamilton Theorem:
Every square matrix satisfies
characteristic equation.
Characteristic equation is given by
| A-Al|=0

1-A2 -1
1 1-a70
1-20)%?+1=0

SA2—-20+1+1=0
SA2—-20+2=0
By Cayley Hemilton theorem
AZ-2A+21=0

57. (3)

= 9

#-( 96
¢ 9

its own
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58.

59.

w=ra=( )G 1)
= 1)

=wa=( ) )
=(3 )

v =y 1)

=~ Sum of elements in A" = (n + 2)

(1) Characteristic equation is given by
k-2 1 2
(A-AD=| 1 2-12 05]|=0.
1 2 3—-A
1)

Given 1 is an Eigen value
==l satisfies (1)

k—1 1 2
1 2—-1 051|=0
1 2 3—-1
k-1 1 2

=1 1 1 05/=0
1 2 2

>k-1(2-1)-1(2-05)+2(2-1)=0
>k-1-15+2=0

=>k=05

)

Let the Eigen vectors be

X" = (X1, X2, X3)then

(A-ADX T =0
2—A 3 -1 X1
=>( 3 2—A 1 ) (X2>= 0
2 2 3—-M \X3
(2-2)X1+3X2- X3=0 .. (D)
3X; + (2-)x2+ x3=0 ... (2)
2X1 +2X2-(3-A)x3=0  ...(3)

Given Eigen vector (1, 2, 3)"
Substituting

X1 =1, x2=2, x3=3 in (1)
(2-0)+6-3 =0
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=A=5
60. (2)
det (A) =2
det (Adj A) = [det A = 4
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