www.nammakalvi.in

1. APPLICATIONS OF MATRICES AND DETERMINANTS

Points to remember :

Adjoint of a square matrix 4 =Transpose of the cofactor matrix of 4 .
A(adj4)=(adjA) 4 = |4 ] 15

s b
'A'ad_]A
ORE |=’-;—| ) ()" =(a) i) (d)” =% A, Where A is a non-zero scalar.
(i) (AB]—I s B4 (i) (A—I)'l iy

If A'ls-aonssingular square matrix of order n , then

() (@A~ agja-)= '—‘L—IA

(i) |adjd|=] A

(iii) adj{adjA)=| A[** 4

(iv) aaff(M) = adj(A), % igfidag zero scalar
) |adfadjd)|=| 4~

i) (adj 4)" = adj(4")

(vii) ad{AB) =(aij)(ade) .

I 1
) A7 =+ di A i) A&+ diladj A
'0) T (i) |aaij|aJ(aj )

(i) A matrix A is orthogonal if 44" = 4T 4 = |
(ii) A matrix 4 is orthogonal if and only if A is non-singulardind /= 47

Methods to solve the system of linear equations A X = B
(1) By matrix inversion method X =47' B, 4] # 0
A A A
i) By Cramer’s rule x=—>,y="2 7="3 Az,
(ii) By Cramer’s ru i y A =
(iii) By Gaussian eliminatfon method
M If p(A) = p( [A [ BD= number of unknowns, then the system has unique soluion,
(i) If p(A):p([A ]BD< number of unknowns, then the system has infinitely many seltitions

(iii) If p(A);tp([A[ B]) then the system is inconsistent and has no solution,

The homogenous system of linear equations AX = O
(i) has the trivial solution, if |4] # 0 .
(ii) has a non trivial solution, if|4|=0.



BOOK BACK ONE MARKS

1. If |adj(adjA)| = ]A| , then the order of the
square matrix A is

D3 2)4
3)2 4)5
Solution :

ladj(adjA)| = |A[""
Given |adj(adjA)| = |A[
A" = P

(-1 =9
n-1=3
n&-4

2. If A is a 3 x 3 non-ginguldr matrix such that

AA" = ATA and B = A"VA/ then BB" =
A 2)B
3)1 4) B~ ‘
Solution :

Given B=ATAT

BB'=(A"AT)(A"AT)
=(ATAT) (AN (AT
=(A"AT) A(AT)'
=(A"A) AT(AT)"
=l=1

-

2 walt 2<1® Y pens =
' it 4| lo g™

1
2) [—l

4
4) [2

o) 7]
o]

Solution :
AX=B= A= BX &
1

LY
_,_1[4 2
6[-1 1]
0]1[ 4 2
I]E_-l J

N

Where X =

A

]
1

2 5
3 IfA=[1 2],B=adeandC=3A,

then Mz
|C|
] 1
D % 2) 9
]
= 41
35 )
Solution :
ladiB| _|adi(adjA) =|A|‘““”
Ic] 34| 3%|A|

_lal 1
oAl 9

A—61
0
4
5. IfA= 73 then9l - A=
P 4 2l en 91 —

g &
A e
) ) 2
39347 4) 2A™"
Solutiony:

4
)

=3 5]
2A™'= [_2 d "ﬂ

]
"l




2 0 14 |4=2
6. IfA= dB=
[1 s]an [2 0} then o
|adj (AB)] = Ay = mcofactors of a,,
1)—40 2) -80 B -1
3)-60 4) -2 ]
& Lo,
Solution : S _l (0 5 2)= 1
AB= 2+0 840 2
1410 4+0 9. If A,B and C are invertible matrices of some
- order, then which one of the following is not
» 2 8 true?
M 4 1)adj A=|A] A
. Ny R 2) adj (AB) = (adj A) (adj B)
adj(AB) = /S 2] 3) det A™' = (det A)™'
: N 4) (ABC)"'=C'B'A™
[adi(AB) = 888 = -89 Solution :
Result : adj(AB) = (adjA)(adjB)
1 x 0
7. IfP=|1 3 0 [is the adjoint-of3%3 12 -17 (1 -1
/ 10. If (AB)™'= dA™ = ;
2 4 -2 el TN <2 3
matrix A and |A| = 4, then x is then B~ =
1) 15 2) 12 ) p )s 5
3) 14 | 4) 11 2 -3 8 3 2
Solution : 3 1 8 _s
s | n-1 3) 4)
ladja| =] 7.1 3 2
1 x 0 Seolution
1 3 0f=4? six_éa(AB)":B*‘A“'
& 5 =2 [12 Cr) ...
-6+2x=16 -19 97|
x=11 [ 1 (127417
-2 3 =197 27
3 1 -1 a, dy djy o 12 -17 1 -1
8. IfA=[2 -2 0 |andA™'= a, G, dy B X = 19 27 where X:[-z 3]
2 -l d; dy dy 3
then the value of a3 is X":.l_[? ]
1)0 23 1z 1
3)-3 4) -1 a |12 =17
Solution : |-19 27
|[4=32-0)-1(-2-0)-1(4 +2) 12 -17][3 1 2 =5
=6+2-6 “l-19 27 |2 1]= [_3 sJ
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A is symmetric then A=A
ATA™ is symmetric = 474" =(4"4")
A4 = (Y (ATY
ATA'=(47") 4
Pre-multiply by AT on both sides
AL =A(A") A4
Post- multiply by”A on both sides
(AT AT (A Al

11.IfATA™ is symmetric, then Al= 3 ’ 4 o
1A 2) (ATY g . "3
3y AT 4) (A" Solution :
Solution : sinee: AL=AT

AAT =ATA =1 (orthogonal)

1[3 4]1[3 5x] [1 0
E[Sx 3]3[4 3_'[0 1}
1[ 25 15x+12] [1 0],
2_5|:15x+l2 25x2+9__[0 J

%[15“12]:0

the value of x is

-4 =5
—_— 2 —
1) 5 ) 5

o g [15x+12]=0
= =1 3
(A 1= (4 a) 4
Ay =4 s
12. If A is a non-singular matrix such that" i ; 0
an-—
A-I =[ 5 3i|’ then (AT)-’ = 14. IfA= 9 2 and AB=I,than=
- —tan— 1
53 5 3 2
D |: 2 1} 2) [_2 _J s 1) [cos1 %)A 2) [cos’ %)AT
-1 -3 5 =2
3) |: 2 s } 4) |:3 _1] 3) (_(:(JS2 9)] 4) (sinz %]A
Solution : Solution ;
since (47)"'= (@A™ ABTY
_ A=l
. 2 5 3 T B=A
(A7) =
=2 =] 1 1 —tan—
§ = B
= 1+ tan’ — | tafi— 1
3 -1
B = I AT
3 4 sec’ —
13.1fA=|5 2 |and AT=A"", then 1
% 3 B=cos’—A"
5




15.

cos® sind
If A= [—sine 0039j| and A(adjA) =|:g 2],
thenk =
1)0 2)sin 0
3)cos 0O 41
Solution :

We know that A(adjd) =(adjd)A =4

=>|A1 =k
cos@ sin®
—8in6 cos

k'=gos? 0% sin20=1

k&

16.

2 3

If A= [5 _ 2] be sughthatpA™ = A, then A is
1) 17 2) 14
3)19 4) 21
Solution ; /

AAT' =A

1
A—adjA = A
|A]

o 1 -2 -3] [2 3
-19|-5 2| |5 -2
3

Af2 [2 3
19|55 -2| |5 -2
L
19
3 1 -
17. If adjA = , and adjB = 3 then
adj(AB) is

~F =i
o7 3
3)[—7 7]
-1 -9

-6 5
2)
-2 -10
Solution :

-6 -2
4)
[5 -10}
adj(AB) = (adjB )(adjA)

5 VI A

] 2 3 4
18. The rank of the matrix | 2 4 6 8 |is
-1 -2 -3 -4
11 2)2
3)4 4)3
Solution :
1 2 3 4
2 4 6 8
-1 -2 -3 -4
1 2 3 4
Ry-+Ry=2R, -
B3R+ R/ 50 0 0 0
0 0 00
Rank is |
|9 If a_ b m _c_d en A m b
. =e" xy" =e", A= 1
xy y | n d
a m a
A= , A= , then the values of
c n c

x and y are respectively.
1)) e[a,m,)’e(a,m.]

2plogAi/A3), log (Az /1 A3)
3)dog(Ax / Ay), log (Ax 1 Ay)
) ol a) ,el8:/83)
Solition,:

xayb =em’xcyd =€n
Taking Tog ot both sides
alogx+blog y ='m
clogx+dlogy=n

a b
Ay = =ad-b
s a c#0
logx=— logy=—2
3 3
& 2
x=a™ y=e®




20. Which of the following is/are correct?

(i) Adjoint of a symmetric matrix is also a

symmetric matrix.

(i) Adjoint of a diagonal matrix is also a
diagonal matrix. ;

(iii) If A is a square matrix of order n and A is
a scalar, then adj(AA) = A" adj (A)

(iv) A(adj A) = (adj A) A =|A|l

1) only (1) 2) (ii) and (iii)
3) (iii)and (iv) 4) (i), (ii) and (iv)
Solution:

Result: adi@dA) = X" ad{ 4) is true.

21. If p(A) = p([AlB])s'then the system AX = B of
linear equationss

1) consistent and has @ unigiie solution

2) consistent

3) consistent and has infinitely’many solution
4) inconsistent )
Solution :

Ans (2) consistent.

23. The augmented matrix of a system of linear
1 2 7 3
equations is [0 1 4 6 |.The system
0 0 A-7 p+5
has infinitely many solutions if

NDA=7, n#-5 )h==1, ji=3
NAET, p#E=S HAr=7,p=-5
Solution :
When A=7,u=-5

. 2 F 3
[A|B]=[0 1 4 6

0 0 0 O

oA)=pA|B]=2<3

The system is consistent and has infinitely
many solutions

22. If 0 <6 < 7 and the system of equations
x + (sinQ)y - (cosB)z =0, (cosB)x —y +z=0;
(sinB)x + y — z = 0 has a non-trivial solution
then @ is

2n In
1) —3- 2) T

Sm T
3) —E 4) A
Solution :

[ 1 sin® —cosB
A=|cosB® -] l

sinf 1 -1

The system has non-trivial solution if |A|=0

1 sin® -cosO

cosB -1 1 |[=0

sin® 1 -1

1(0) — sin 8(—cos 8 —sin B) — cos O(cos O +sin 0) =0
sin Ocos @ +sin* 8 —cos” B —cosBsinB=0

sin?® =cos*0

g=2
4

2 -1 1 3 1
24 Let A=|-1 2 -l|and4B=[1 3 x
1 -1 2 -1 1

If Bdis the inverse of A, then the value of x is

12 2)4
A3 4H1
Solutiony:
Since B i§the inverse of A
AB=1
2 -1 1 : 3 4 -1 1 00
-1 2—121 3 x|=(0 1 0
1 -1 2 -l 3 0 0 1
]
3013—0
—[-2-x+3]=0
1
—1=x|=0
-]
Re=]
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1)

3)

Solution :
3 -3 4
25.1fA=|2 -3 4/, then adj(adjA) is |A|=301)+3(2) +4(-2)
0 -1 1 =3+6-8
(3 ~5 4 6 -6 8] |A|=1
2 -3 4 2)(4 -6 8 ac{;’(afﬁA)=|A|"—zA
[0 -1 1 :o -2 2 Y el
-3 4 4 3 -3 4]
22 3 4| oo -1 |
0N -1 |2 -3 4

BOOK SUMS (Exeréiseand Examples) :

Z.

8.

g

8 -6l 2
IfA=(-6 7 =44, verify that A(adj A) = (adj A)A = |A]ls.
2 -4 3 \
IfA= % &), ingulaf, findA=
5 d is non-singulaf, fin 4
2 =13
Find the inverse of the matrix | -5 3 1. >
-3 2 3

If A is a non-singular matrix of odd order, prove that|adj/A["s\positive.

T 7 -7 .
Find a matrix A ifadj(A)=|-1 11 7
11 5 7
-1 2 2
IfadiA=(1 1 2[,findA™".
2 2 1

If A is symmetric, prove that adj A is also symmetric.

Verify the property (Ar-)—l _ (A"’)T with 4 =[? 3i|

] 0 -3 o
Verify (AB)'=B"A"‘”““A=[1 4]”3:[0 :15]

4 3
10.If 4 =[2 5], find x and y such that 4 +xA+yl, =0,. Hence, find A",




