Chapter - 7

Matrices and Determinants

Ex7.1

Question 1.
Construct an m X n matrix A = [ajj], where aj is given by

. 347
(7 a#.:l—z—withm:?.,n:S (i) a#=“Tﬂ withm=3,n=4

Solution:

: i—2j
(i) aj = ( 23}

2

Herem=2,n=3
So we have to construct a matrix of order 2 X 3

o o a
Now A matrix of order 2 * 3 will be of the ft:-nnﬁs:[ i = 13]
dyy dpn an
o =2))
Here a, = =
=207 a-27% 1 1
a, = = RO
2 2 Pl
o = 0=2F _0-4" 9
12 > 5 5
_[1-20F _a-6>° _25
di3 = 5 )
2-20F (2-2)
%1:[ OF _@2-27 _,
2 2
_[2-20F _@-4_4_,

“n 2 2 2



_2-209P _(2-6° _16

(ii) Herem =3 andn =4
So we have to construct a matrix order 3 X 4
The general form of a matrix of order 3 X 4 will be

Here

“ 2 2 2
a2 2 3|40
0 2 8 20 4
rﬂll a2 g iy
A= lay ayp a4y a4y
\ 31 dyp 33 3y
_|3i -4y
a{'.l" o= 4
13-4 1
g T
4 4
 3-4)| 3-8 5
2T Ty T T4 TG
13-4 3-12 9
T Ty T3 7%
_3-4@)| 13-16] 13
WMT Ty T4 Ty
L= B@-40| l6-4 2 _
21 = e
4 4 4
_B@-42)| le-38 2
2 & 4 4
B2 -43)| le-12] 6
ﬂ23 = 4 = 4 — E L
_ B2 -44)| le-16/ 10
ﬂzd = 4 4 4 = E

1
2

I
2

=8

3

2

3
2



_Be)-4@ _19-4_5s
Al 4 4 4
L _ B3 -42)| _lo-s8 1
12 = e
4 4 4
_ 33 -403)| _19-12] 3
i
_ 33 -44) |9-16] 7
g = = i
4 4 4
(15 9 1)
? T : : (15 91
A== — = =]==-]12 2 6 1
2 2 2 2 4 0
51 _3, 7 $ 1 3 7
\4 4 4 4 )
Question 2.
Find the values of p, g, r and s if
F-1 0 81210
7 r+1 9 —> % 9
-2 8 s—1 28 -m
Solution:

When two matrices (of the same order) are equal then their corresponding
entries are equal.

pz_! ﬂ' _3;__‘}3 1 ﬂ —4
Here 7 r+1 9 =] 7 % 9

-2 8 -1

s -2 8 -m

p2-1=1....... (1D
-31-g3=-4.......... (2)
r+1=3/2 ... (3)
S-1=-1........... 4)

()=>pl-1=p2=1+1=2
p=+V2



(2)=-31-qg3-4
31+g3=4
QPR=4-31=-27
q* = (-3)°
q=-3
3)=>r+1=3/2
r=32-1=1/2
4)=>s-1=-m
s=1-m

= The required values are
p=1V2,

q=3,

r=1/2,
s=1-m

Question 3.

2x+y 4.1:]_[? 7}--13}

Determine the value of x + y if [Sx —7 4x y x+6

Solution:

2z +y4:c]_[7 Ty — 13]
5 — 7 4z y x* + 6

Equating the corresponding entries
2X+y =7 e (D)

4x =7y -13

4x-T7y=-13 ......... (2)

5x-7 =y

5x-y=7 e 3)

4x=x+6

4x-x=06

3x=6

X=6/3=2 ... (4)
Substituting for x in equation (1)
(D=>2x2+y=7
y=7-4=3



The required valuesarex =2 and y
X+y=2+3=5
X+y=5

Question 4.

=3

Determine the matrices A and B if they satisfy

6 -6 0
2A-B+ =0and A-2B=
-4 2 1
Solution:
6 -6 0]
2A-BH| 4 o 1) 7
(6 -6
— 2A-B = " 2
% 9
A—2B =
(—-2 1
Solving (1) and (2)
H = 2A-B = 6
(1) i 5
3 2
2)x2= 2A—4B = 2 -
—6
(1)-3) = 3B = i
~ -6
]aEq 3B=
(1e.) (4
—-12
3B=(
8
B - 1{~12
3| 8

Substituting B value in (2) we get

3% 2 8-

2

3 2 8
2 1 -7

4
2

4
-2

16
~14
-16
14

)

M

(2)

(1)

(3)



Question 5.

1
IfA = [ a], then compute A*
01

Solution:
A = 1 a
“lo 1
|
e[
0 I 0
Now Al

Ad

1l




Question 6.

Consider the matrix Ay = [

CoOsx

sin «

—sina

COS

|

(ii) Find all possible real values of satisfying the condition Aq + ATy =

Solution:

(i) To Prove:

(i) A +AT =1

cos oL
= ;
s
—
=

General solutionis a = 2nnm + /3, n € Z

(

COs O
B = .

| sin o

(cos B
A= ( sin

Amﬁ =
Bl B R

LHS=

—8In 0t

|

2cosc
0

i

—sin o
COS O

—sin [3]
cos 3

(cos{ot+P) —sin(o+ B]]
\ sin (a0 + ) cos (0. + B)

cos O —sinﬂ!)(msﬁ -sin[5]

sin o cos (1

sin B cos 3

(cusamsﬁ—sinusinﬁ ~cos o.sin f — sin o cos B

sincicosP + cosasinB  —sin asin B + cos o cos B
o+ in (0. +
c':.:rstf By sin(a+P))_ Aq.p = RHS
sin(ot +B) cos(a + )
In o
sin )=I
Cos O

cos O
+ .
cosoL — S o

0
2cos o

2Cos oL

Cos o

i

l T
—==—
2 3

|



Question 7.

4 2
If A= [ ) ] such that (A - 2I) (A - 3I) = 0, find the value of x.
— T
Solution:
Given A= [ t 2)
-1 x
4 2 1
A-2 = -2
(+1 x] [{}
(4 2] [—2
= -
Yo 0
(
A-3] = b 2]-3[1
-1 x 0
(1 2
\-1 x=3
Given (A-2I)(A-3I) =

g 2 i’ 2
- Lt sl ¥l sag)mee

{ 0 4+2[x—3})

e 1-(x=2) 2+(x-2)(x-3)
= -1-x+2 =
= B
p— x=1

Question 8.

1 0 O

fA=|0 1 0 |,showthatA?isa unit matrix.

a b -1

0

0 0

0 0

0 0

0 0
O@(.e)-x+1=0
1



Solution:

Given

Now

Question 9.

1 0 2

IfA=(0 2 1

2 03

Solution:

Az

]

AxA=|0
d
1+0+4+0
04+0+0
a+0-a

0 0
1 0
b -1
0+0+0
0+1+0
0+b-5b

|

1 0
0 1
a b
0+0+0
0+0+0
0+0+1

and A% — 6A% + 7A + Kl = 0, find the value of k.

A
Al=AxA =
Ad=AlxA =

' 0 2‘1
0o 2 1
k2 0 L
(1 0 2)
0o 2 1
kZ 0 3)
(5 0 8
2 4 5
kE 0 13

5
=2
8

2 21

=12

3 34



Given AP-6AT+TA+KI =0
(21 0 34 5 0 8 1 0 2
=12 8 23|-6|2 4 S51+710 2 1|+%
34 0 55 8 0 13 2 0 3
(21 0 34 -30 0 -48 7 0 14
=12 8 23|+|-12 24 -30|+| 0 14 7
34 0 55] [—43 0 -78 [14 0 21
-2 0 0 k0 0 0 0 0
=| 0 =2 o(+|{0 k& O0|=|0 0 O
L0 0 -2 0 0 &k 0 0 0
(k=2 0 0 0 0 0
=5 0 k-2 0l=10 0 0
. 0 0 k-2 0 0 0

=k-2=0= k=2

Question 10.

oo o o o o
o o D

== = i =
| S——

Give your own examples of matrices satisfying the following conditions in

each case:
(i) A and B such that AB # BA.

(ii) Aand B suchthat AB=0=BA,A# 0 and B # 0.

(iii) A and B such that AB = 0 and BA # 0.

Solution:

(2 -1
(i) Let A= JandB=[

(2 -1
Now AB =



Here AB # BA
(0 0 0) 0 0 0
(if) Let A=1|0 0 0landB=|-1 1 0
2 0 0, 0 0 0
(0 0 o0yY({O0O 0O 0} (0 O
Now AB = [0 0 O0||-1 1 O|=]0 O
2 0 0, o 0 o) (0 0
(0 0 0Y(0O 0 0) (0 O
and BA =|-1 1 0|0 0 Of=[{0 0
.0 0 o0)12 0 0) \O O
=% AB = BA=0
2 0 0 O 0 O
(#ii) Let A= |0 4 OflandB=|0 0 O
0 -1 0 4 0
(2 0 0Y({0O 0O 0Y (0 0 0)
Now AB = |0 4 0 {U 0O o0|=|0 0 0
0 -1 0J\4 0 0) \O0O 0 0,
(0 0 0Y(2 o0 0) (0 0 0)
and BA = |0 0 010 4 0)|=(0 0 0
4 0 0jl0 -1 0) \8&8 0 O,
— AB = 0ButBA=z0

Question 11.

cosx —sinx 0
sinx cosx 0],

Show that f(x) f(y) = f(x + y), where f(x) = L ¢ 0 1

e T = T T~ =



Solution:

—

cosx -—sinx O
Given  Ax)=|sinx cosx O
0 0 1
[cosy —siny 0
So, fiy) = |siny cosy O
.0 0 1
[cos(x+y) —sin(x+y) 0
and f(x+y) = |sin(x+y) cos(x+y) O
! 0 0 1
To Prove: fx) f(») = fix+y)
(cosx —sinx ﬂ‘ cosy -—siny 0
LHS f(x).f(y)=|sinx cosx O l siny cosy O
L0 0 1 0 0 1

[cos x cos y — sin xsin y —cos xsin y — sin xcos y 0
= |sinxcosy+cosxsiny —sinxsiny+cosxcosy 0
| 0 0 1
[ cos(x + y) —sin(x+y) 0

= |sin(x+y) cos(x+y) 0|=f(x+y)=RHS

0 0 1

Question 12.
If A is a square matrix such that Az = A, find the value of 7A - (I + A)3.

Solution:

Given A is a square matrix such that A2 = A.
I+AR=+A)A+A) +A)
={.I+1.A+A.T+A.A) (I1+A)
=(I+A+A+A)(+A)
=(+2A+A)(I+A)

[Given A2 = A]

=({+3A) (1+A)
=1.I+1.A+3A.1+3A.A



=1+ A+ 3A + 3A?

=1+ 4A+ 3A

[Given A2 = A]
(I+AB=1+7A
~7A-(I+A)2=7A-(1+7A)
=7A-1-7A
7TA-(1+A):2=-1

Question 13.
Verify the property A (B + C) = AB + AC, when the matrices A, B, and C are

given by

3 0 -3 3 1 4 7
AL=1 1 5,,]E'.=—1 0, and C={2 1
4 2 1 -1
Solution: ‘
3 i1
Gi a=[227)8=|10
CWLIIvEeEn — 1455 i
4 2
|"4 '?"'n
and C=12 1
a]_lz'
£ 3 1Y (4 1 7 8
Now B+C =[|-10}|+]2 1l|=|11
L 42) L1 =1) \51

> o0 n|[’ B
LHS=AB+C0) = |, , ||| !



_ (14+0-15 16+{)—3]_(—1 13)

 7+4+25 8+4+35 36 17

(2 0 -3 MR -6 -4

AB=11 4 5 {19 n
L4 2)

—x. e P
2 0 -3 5 ile 5 17
A=y 9 8 “l17 6

'xl _])

RHS 5 M:' -6 -4 5 17 (-1 13
— — + =
" 19 11) 17 6

()=(2)=AB+C) = AB+AC

Question 14.
Find the matrix A which satisfies the matrix

A123_—’r -8 -9
4 56| |2 4 6|
Solution:

1 2 3} i ul
= C -
Lesd (4 5 5) A [ 2 4 6]

Here B is of order 2 x3 and C is of order 2 x 3
GivenAB=C _ '
=5 A should be a matrix of order 2 x 2

L @2x2) J
' (Z x3) = 2x3

relation

a b
Let A= c d

(1)

(2)



a b)Yl 2 3 -7 -8 -9
Now (c'a*)[r.t s 6)2{2 : GJ
a+4b 2a+5b 3a+6b) (-7 -8 -9
[c+4d 2¢+5d 3c+6d]_{ 2 4 6]
Equating the corresponding elements
a+4b=-17 (1) c+dd=2 (4)
2a+5h=—8 ) and 2¢+5d=4 (5)
3a+6b=-9 3) 3¢+ 6d=6 (6)
Solving (1) and (3) Solving (4) and (6)
()= a+4b=-17 (4)=>ctdd =2
3N+3I=> a+2b=-3 (6)+3=>ct+t2d=2 (6)
(H-3)= 2b=-4=b=-2 (4)—(6) = 2d=0=d=0
Substituting =-2in (1) Substituting d = 0 in (4)
a—-8=-17 ct0=2
a=="7+s=] c=2
(1 -2
(%
Question 15.
4 5
£ 2 -1 1 )
IfA"=[-1 0|and B= [}' 5 _J,verify the following
23

(i) (A + B)T = AT 4+ BT = BT 4 AT
(i) (A - B)T = AT - BT
(i) (BT)T = B.

Solution:
(4 5
Gi ATﬁulG=>A—4_12
1VEn 5 {} 3
L 23
2 7
il ™
-2



(/) Toverify (A+B)T = AT+ BT=BT+AT
: 4 -1 =
Ko 2 " 2 -1
5 03 7 5
(6 =2 3
12 5 1
(6 12
L (A+B)T=|=2 5
L3 1
(4 5 2
AT=|-1 0|andB" = -1
2 3 1
(4 5 A U
AT+BT = | -1 0f+|-1 5=
L 2 3 1 -2) |
(2 7 4 5\ (
Also BT+AT = [~-1 5|+(-1 0]=
i ] -2 2 3) L
Here (1) =(2)=(3)
= (A+B)T = AT+ BT=RBT+AT
(ii) To verify (A-B)F = AT-BT
(4 -1 2) (2 -1
A_B_ks 0 3) \7 5
(4 -1 2) (-2 1
= +
5 0 3) (-7 -5
r"2 _2\
(A-B)YT = |0 -5
1 5)
(4 5) 2
Also AT=|-1 0fandB" =|-I
L 2 3) 1

2)

(D

2

(3)

(1)



(4 5) 2 4 5 -2 -1
AT-RBT=|-1 O] —|-1 5]|=|-1 0 +[ 1 =5
\ 2 3 1 =2 2 3 -1 2
2 -2)
- lo - @)
. (15

Here (1)= (2)=(A-B)T=AT-BT

(iif) To verify (B = B
(2 -1 1
Here B = L) (N
3 g oIl b
BT={-1 5]and(B")" =4| -1
L1 =2 1 -2
2 -1 1
B [7 5 —2) @
(D=Q)=@BNH"=B

Question 16.
[f Ais a3 X 4 matrix and B is a matrix such that both ATB and BAT are
defined, what is the order of the matrix B?

Solution:

Given Order of A=3 x 4
~ Order of AT=4 x 3
Given that ATB is defined.

~ Number of columns of AT = Number of rows of B
Number of rows of B =3
Also given BAT is defined.
~ Number of columns of B = Number of rows of AT

Number of columns of B = 4
< Orderof B=3 X 4

Question 17.
Express the following matrices is the sum of a symmetric matrix and a skew-
symmetric matrix:



4 2 3 3 -1
@ 3 _5] and (i) N, [, TR |
= o 3
Solution:
_ 4 2)_ 1 (4 3
{;} Let A= 3 —5 — = -7 _5
1 ro_ L](4 2 4 3N|_1(8 1
Let ° Begua) 2{[3 ~5J+[—2 —-5]}F2[1 -m]
1(8 1
Now PT = ‘2*[1 __]DJ=P:=PisaSymmetricmatrix
. 1 « 1[f4 =2 4 3 1{0 -5
= =(d-AT)== - ==
Let @ = 3¢ ) 2[[3 —5) (—2 —5)] 2(5 uJ
05
Here QT = [_5 D]=—Q=>Qisaskewspnmetricmatrix
’ (s 1, (0 - ]
A=EER= 3l <10 \s )]
(3 3 -1 (3 -2 —4)
(i) Let A=]2 2 1|=2AT=| 3 2 -5
(4 -5 2 ~1 1 2
| } 3 3 -1 3 2 4 (6 -5
Let P= E{A+Ar}=54 B wd ilel 5 88 hed] 1o b
\4 =5 2) \-1 1 2 -5 4 4
6 1 =5
Now P'=| 1 -4 —4|=P = Pisa symmetric matrix.
-5 4 4
3 3 -~ 3 -2 4

Let Q= %{A—AT}zé -2 =2 1|-1 3 -2 -5

—4

-5

2

-1

1 2



1r 0 5 3]
= —|-5 0
2
-3 -6 0]
]r{} -5 -3
Now QT = 5 3 0 —6]=-Q = Qisaskew symmetric matrics
3 6 0
[ 6 1 =5 0 5 3
A=p+Q=E 1 4 4|+|-5 0 6
-5 -4 4 -3 -6 0
Question 18.
2 -1 -1 -8 -10
1 of{4a"=[1 2 -5
Find the matrix A such that ¥ 3 22 A8
Solution:
2 -1 -1 -8 -10
Let B= | OlandC=]| 1 2 =5
-3 4 9 22 15
B isoforder 3 x 2 and C is of order 3 % 3
Now (3 x 2)
So ®
¢ (2x3)=(3x3)
= AT should be of order 2 x 3
= A should be of order 3 x 2
a b
a ¢ ¢
Let A=|c d|soAT =
[h d f}



Here BAT = C

(2 -1 -1 -8
a C e
1 0 s |
= “b d f] ’
-3 4 9 22
((2a-b 2c-d 2e-f
= a ) c e =

\—3a+4b -3c+4d -3e+4f

equating the corresponding elements we get

2a-b=-1
a=1

= 2-b=-1
—b=-3
b=73

d

=
I
& O R

Question 19.
12 2
2 1 2

x 2 ¥
IfA=

b 1

Il
]

f =3

2c—d=-8
c=2

= 4-d=-8

-d=-8-4=-12
=4 d=12

3

-10
-5
15
-1 -8 -10
1 2 -5
9 22 715
2e— f=-10
e ==5
= =10-f=-10
—f==-10+10=0
=f=0

is a matrix such that AAT = 9], find the values of x and y.



Solution:

1 .2- 2
Given A= |2 1 =2
x 2 y
(1 2 2 1 2 X
AAT=1]2 1 -Zl 2 2
X 2 ¥ -2y
( 9 0 x+4+2y
2 - 0 9 2x+2-2y
\x+4+2y 2x+2-2y xz+4+_}’2
= 91 (given)
9 0 x+4+2y 1 0 ¢ 9 00
=, 0 9 2x+2-2y| =9/0 1 0|=|0 9 0
x+4+2y 2x+2-2y x*+4+)° 0 01 009
= x+4+2y=0 (1) Substituting x=-21n (1)
and. 2x+2-2y=0 (2) 2+2y=—4
Solving (1) and (2)

()= x+2y=-4 =T
(2)= 2i&x—-2y=-2 y=-1
(H+(2)= 3x=-6 S0 x=-2; y=-1

x=-2
Question 20.
0 1 -2
(?) For what value of x, the matrix A=[-1 0 x* | is skew-symmetric.
0 p 3 2 -3 0
@If |2 ¢* -1| is skew-symmetric, find the values of p.qandr.
r 1 0

Solution:



(1) A=1-1 0 ¥
2 -3 0
Given A is skew symmetric
= AT = A
0 -1 2 0 1 =2
= 10 3f=_A=—|-1 0 &
-2 2 0 2 -3 0
0 -1 2
= 1 0 —x
-2 3 0
= S TR T o
0 p 3
(ii) Let A=|2 4 -
re 1 0
Given A is a skew symmetric matrix
=% Al = _A
(0 2 #) 0 p 3
= - |p g 1|=-2 ¢ -
(3 -1 0, ro10
(0 2 r) 0 -p -3
= P qz 1] = | =2 —qz 1
(3 -1 0 -r -1 0
r=-3 q!=—q2
L opmyl T
p=-2 q° =
g=0




Question 21.
Construct the matrix A = [ajj]3x3, where aj; = i- j. State whether A is symmetric
or skew- symmetric.

Solution:
Given A is a matrix of order 3 X 3
4 %2 93
A= | dy dyp dy
Q31 Gy dxp

We are given a; = i—j
H1|=1—|=ﬂ ﬂ21=2-1=1 -:I“=3—]=2

H12=1-2=—l a22=2_2={} ﬂ31=3—2=1

a;=1-3=-2|a3=2-3=-1]|a;; =3-3=0
0 =1 =2 0 1 2
~ A=|1 0 -1|landAT=|-1 0 1
2 1 0 2 -1 0
Here AT =-A

= A is skew-symmetric

Question 22.
Let A and B be two symmetric matrices. Prove that AB = BA if and only if AB is
a symmetric matrix.

Solution:
Let A and B be two symmetric matrices
= AT=Aand BT=B ............. (D

Given that AB =BA (2)
To prove AB is symmetric:

Now (AB)T = BTAT = BA
(from(1)) But (AB)T=AB by .............. (2)
= AB is symmetric.

Conversely, let AB be a symmetric matrix.
= (AB)T = AB
i.e. BTAT = AB



i.e. BA = AB (from (1))
= AB is symmetric

Question 23.

If A and B are symmetric matrices of the same order, prove that
(i) AB + BA is a symmetric matrix.

(li) AB - BA is a skew-symmetric matrix.

Solution:
Given A and B are symmetric matrices of the same order.
~AT=A,BT=B

(i) AB + BA is a symmetric matrix
(AB + BA)T= (AB )T + (BA)T

= BTAT + ATBT

=BA + AB

= AB + BA

- AB + BA is a symmetric matrix.

(ii) AB - BA is a skew - symmetric matrix
(AB-BA)T=(AB)T(BA)T

= BTAT - ATBT

=BA-AB

(AB-BA)T=-(AB-BA)

~. AB - BA is a skew symmetric matrix.

Question 24.
A shopkeeper in a Nuts and Spices shop makes gift packs of cashew nuts,
raisins, and almonds.

The pack-I contains 100 gm of cashew nuts, 100 gm of raisins, and 50 gm of
almonds. Pack-II contains 200 gm of cashew nuts, 100 gm of raisins, and 100
gm of almonds. Pack-III contains 250 gm of cashew nuts, 250 gm of raisins,
and 150 gm of almonds. The cost of 50 gm of cashew nuts is X 50, 50 gm of
raisins is X 10, and 50 gm of almonds isX 60. What is the cost of each gift pack?

Solution:



Pack 11 200 gm 100 gm 100 gm
Pack III 250 gm 250 gm 150 gm
Cashew 50 gm Rs. 50
Raisins 50 gm Rs. 10
Almonds 50 gm Rs. 60
. Cost per gram.
Cashew 1 gm Rs. 1
Raisins 1 gm Rs. %
Almonds 1gm Rs. 0
3
Cost of each pack:
; 1 h
100 100 50
200 100 100 %
250 250 150 6
(5
100 + 20 + 60 180
= | 200+ 20+120 | =] 340
250 + 50 + 180 480

Cost of pack I = ¥ 180
Cost of pack IT = T 340
Cost of pack IIT = T 480



Ex 7.2
Question 1.
s &t b +ct

s bt A+atl=0.

1 2, 42
Without expanding the determinant, prove that N ”
Solution:
s a b*+c? ¥ ot &
s b2 +ad?|=|s ¥ a*+b +32(C;—>C+C)
s & a+b 5§ et @+ b+t

Taking s from C, and > + b* + ¢* from C, as common factors are get
1 a® 1
() (@+b*+cA) |1 »* 1| =0 Cr GG,

1 ¢ 1

Question 2.
b+¢ be bt

c+a ca ca*l=0.

Show that atb ab a’b’

Solution:

b+c bc bc?

c+a ca 6202

a+b ab a’b*
Multiplying R, by a, R, by b, R, by ¢ and dividing by abc we get
a(b+c) abe ab*c*
.f b(c+a) abc a’bc’

abc 3eh
cla+b) abc a‘b'c



" 2ab+ac 1 bc 5 5 i, l
= a ¢+ ca
@) lpoaun 1 calz v
abc ab+ bc+ca 1
ac+bc 1 ab
ab+ bc+ca 1
1 1 be
= (ab+ bc +ca)(abe)|{l 1 ca|=0
1 1 ab
Question 3.
a’ be  ac+c?
a®+ab b’ ac |=4a’b*c’.
2 2
Prove that b bk c
Solution:
LHS
Taking a from Cy, b from Cz and c from C3 we get
a ¢ a+c
(abc) la+b b a
b b+c ¢
-b c-b c

il

b b+c c

0 2 2¢
= (abc)la -c¢ a-c
b b+c ¢

Taking 2¢ as a common factor from R, we get

bc
C,-C +C)
ca
ab
(=G =C)
(R, > R, -R,)

(abc) | a -¢ a-c|(R, >R, -R;)

(R; = R, +R;)



0 1 1
= (abc)(2¢)la -c¢ a-c

b b+c c

0 0 1
= (2¢)(abc)la —-a a-c (C,—»C,-C,)
h b ¢ -

Expanding along R1 we get
(2¢) (abc) (1) [ab + ab] = abc (2¢) (2ab)
1 = (abc) (4abc) = 4a2b2c?

= RHS
Question 4.
1+a 1 1 L1 9
Prove that | 1 1+ 1 =abc(1+—+—+—}.
a b c
1 1 l1+¢
Solution:
l+a 1 1 a -b 0 R, >R, -R,
LHS=| 1 1+ 1 |=|0 b =-c
Rz—)Rz"'R3
1 1 l+¢ 1 1 1+¢
Expanding along R,
ab - + B +0
1 1+c¢ 1 1+c¢
=alb(l+c)+c]+b[0+C]
= g(b+bc+c)+bc=ab+abc+ac+bc
=abc+ab+bc+ac=abo(l+l+l+l)
a b ¢
= RHS
Question 5.

sec’® tan’0 1
tan’0 sec’® -1/=0-

Prove that 38 36 2



Solution:
sec’® tan’@ 1
LHS=|tan’ ® sec’® -1

8 36 2
sec’@—tan’® tan’0 1 1 tan’@ 1
tan’ 0 —sec’ 0 sec’® -1/C, - C, -C, =|-1 sec’® -1

3836 36 2 2 36 2
=0 (~C,=C)
= RHS
Question 6.

x+2a y+2b z+2c

x ¥ z |=0.
Show that e b 4
Solution:
x+2a y+2b 2+2c
LHS = X y z
a b c
x y z{ |2a 2b 2
=|x y z|+|x y z
a b c a b ¢
a b c
0
={--R—R]+2Iyz
TR a b c
=0+2(0) (. R,=R,))
= 0=RHS
Question 7.

Write the general form of a 3 X 3 skew-symmetric matrix and prove that its
determinant is 0.



Solution:

0 a b
Let A= |—a 0 ¢
-b ¢ 0
-a —b

Here AT=|a 0 ¢ [=-A
b - 0

= A is a skew symmetric matrix

0 a b
Now Al=|~a 0 —c| = 0(0+c*)—a[0-bc]+b[-ac+0)
~b ¢ O] = gpe—abe=0
Question 8.
a b ac.+b
If| b c bo+c|=0,
ao.+b bu+c 0
Solution:
a b ac+b a4 b ao
LetA=| b e bovit-el-= b c bo (C; »C;-Cy)

GOLED BOEE 0 ac+b bo+c —(ba+c)

a b 0
L b ¢ 0 (C; =» C;-0C)
ao.+b bo+c —(bo + ¢)
~(a0® + ba)
a b 0
= b ¢ 0
aot+b bo+c —(ac’ + 2bo + c)

expanding along C,



we get — (aa? + 2ba + ¢) [ac - b?]
SoA=0= (ac?2 + 2ba+c) (ac-b2)=-0=0
= an?+2ba+c=0o0rac-b2=0

(i.e.) aisarootofax? + 2bx+c=0

or ac = b?

= a, b, carein G.P.

Question 9.
1 a a*-bc
1 b b*—ecal=0.

1 2 _ab
Prove that c ¢c-a

Solution:
1 a a*-bc

b b -ac

1 ¢ ¢ —ab

LHS

Il

0 a=b a® -bc-b*+ac

i R, >R, -R
=10 b=c b*=—ac—-c®+ab| ' T

1 c c” —ab
0 a-b (a’®-b")+(ac- be)
=10 b=c (b*=c*)+ (ab-ac)

1 c ¢ — ab

0 a=-b (a+b)la-b)+cla—0b)
=0 b-c (b+cWb-c)+alb-c)

1 c ¢ —ab

0 a-b (a-b)(a+b+c)

=0 b—c (b-c)(a+b+c)

1 ¢ c? — ab




Taking (a — b) and (b - ¢) from R, and R, respectively

0 1 a+b+c
weget(@a-b)(b-c) 0 1 a+b+c

1 ¢ ct—ab
expanding along C,
(@-b)(b-c){0-0+1[(a+b+c)—(a+b+c]} =0=RHS

Question 10.

If a, b, c are pth, gt and rth terms of an A.P., find the value of

Solution:

We are givena=t,b=tqandc=t;

Let a be the first term and d be the common difference
So t =a+(p-1)d=a

t =a+(g-1)d=b

and ¢t =a+(r-1)d=c

a b c

To find the value of |[p ¢ r|:
1 11
t

- L Ll o

a b c SN P9 ; ,i ;C:—:*C;-CI
P 4@ r=\p q ri=p- ‘ —
111 (111 ]|o 0o 1|&2G-G
expanding along R,

1, ~1) (a-1-@-9)t,~1) }

=qt —rt —qt +ri_—pt +pt.—qt —
qt,—rt,—qt +ri —pt +pt—ql, —qi,

- -]
_— ey O
-y 5



2 = a+(p-1)d=a
t,=at+(g-1)d=b
[ =ar@F-l)d=g

a b c
To find the valueof |p ¢ r|:
111

L 2 F o=t b=t

a b [lp 4y h Bl L=L L

p g ri=\p q r|=|p-q q-r g'__:g‘ (é'
1 11 |1 11 0 9 e 2=
expanding along R,

Ht,-t)@-n-@-9t,-1)}

=qt,—rt,—qt +rt —pt tpi,—qt —qt,

=p-gr+tg-np+r-puy

=Ep-q) [a+(r—1d+(g—r)[a+t@-Dd+(r-p)(a+(g-1)]
=dp-q+q-r+r-pltd(r-1)@p-9)+(@-1)(@-nN+(@q-1)(-p)]
= a(0) + d(0) = 0

Question 11.
a’+x*  ab ac
ab b+ x? be
ac be  ct+x?
Show that is divisible by x*
Solution:
s ab ac
LHS= | ab b'+x* b
ac bc e + x?

Multiplying R1 by a, Rz by b and R3 by c and
taking out a from C1 b from Cz and c from C3 we get



a* + x* a* a’
abc
i »* b 4+ x b?
e}
{-'2 Cz Cz + xz

A+t +x A+ +l v AP+l R
= b? b? + x* b? RS R+R +R
Cz Cz C2+x2

1 1 1
= @+ ++x) B2 B +x b

& e
0 0 1
C -C -C
= (@+br+ct+x)|-x2 2 oy |V T
2 3 ECE_}CE_C}
0 =x* c¢"+x

expanding along R, we get
= (@* + B> + ¢ + x%) [1(-x?) (—x?) - 0]
= X (@+b+c+x)
= The given determinant is divisible by x*.

Question 12.
If a, b, c are all positive, and are pt, g and rt» terms of a G.P., show that

loga p 1
logh q 1=0,
loge r 1

Solution:



Let the G.P. be k, kx, kx2, ... .

a=tp=kxp‘1
b—rq=kx‘?“'

and ¢ = ¢ =kx!
loga p 1
Now LHS. = [logh g 1
loge r» 1

loga—-logh p-q OR,—R;-R,
logh-loge g-r OR;—R,-R,
log ¢ r 1

expanding along C,
[(log a—log b) (¢ — ) —(log b—log ¢) (p - ¢)]

=(lﬂg %J (q—r)—(!ﬂg%)(p -q)

-1
a kxf e i
Here —=——=x" R
b ke |
A _1- -
and = = — = x? I=r+l e el
[

= (g-n[logx**]-(p-g)[logx"""]
=(g-rp-q) logx—(p—q)(g—r)logx
= 0=RHS

Question 13.
I log,y log,z
log, x 1 log, z

log. x log vy 1

Find the value of ifx,y,z# 1.

Solution:
Expanding the determinant along Ry



1 log, v log,.z
log, x 1 log, z

log.x log.y 1
=1[1-log,y logyz] - log J,y[lﬂg},x— log, x lﬂgyz} +log z
=1[1-1]-log,y [log x— logy x] + log z [log x —log x] =0

Question 14.
1
—_— u = 1 1
f A= 2 , prove that Edet{A*):—[l— ").
ﬂ ) k=1 3
Solution:
1 1
- O - o
A= |2 Wisl? | ledogel
0 1 1| 4 4
e O Een
2 2
1 (1 1
- afll=- o - o
A= AxAsZo 1120 A=)t
0 =||0 = 0 -
2) 2 4
1 & 3
2| - |4 =lxl_0=(1] sl
la%] = o 1474 4) &
4

So, Y, det(Af)= —+ S +—+.t—



Wihichisa GPwith a= %andr=i

Question 15.
Without expanding, evaluate the following determinants:
2 3 4 xX+y y+z z+x
|5 6 8 @) | z X ¥
6x 9x 12x 1 1 1
Solution:
2 3 4 2 3 4
() 5 6 8|=x56 8
6x 9x 12x 6 9 12
2 3 4
= (G5 6 8 =3x(0)=0 (~.R,=R,)
2 3 4
x+y y+z z+x X+y+z xX+y+z x+y+z
(i) z x ¥ |- z X y |R;=R;+R,
1 1 1 1 1 1
1 1 1
=@x+y+2)z x y=0 (' R,=R;)
1 11
Question 16.

If A is a square matrix and |A| = 2, find the value of |AAT|.



Solution:

Given |A| =2

[Property 1: The determinant of a matrix remains unaltered if its rows are
changed into columns and columns. That is, |A| = |AT|]

|AT] = |A] =2

~ |AAT| = |A| |AT]

=2X2=4

Question 17.
If A and B are square matrices of order 3 such that |A| =-1 and |B| = 3, find
the value of |3AB|.

Solution:

Given A and B are square matrices of order 3 such that |A| =-1 and |B| = 3
[It A is a square matrix of order n then det ( kA) = |kA| = k» |A].]

A and B are square matrices of order 3. Therefore,

AB is also a square matrix of order 3.

|3 AB| = 33 |AB|
=27 |A| |B]
=27Xx-1X%3
|3 AB| = - 81

Question 18.

0 2A 1
A0 3Ar+1.
If A = -2, determine the value of -1 6A-1 0
Solution:
Given A = -2

W2A=-4A2=(-2)5302+1=3(4) +1=13
6L-1=6(-2)-1=-13

0 2A 1 0 -4 1
So A2 0 3r+1 =14 0 13
1 6A-1 0 -1 -13 0

expanding along R:



00)+4(0+13)+1(-52+0)=52-52=0
Aliter: The determinant value of a skew-symmetric matrix is zero

Question 19.

1 4 20
1 -2 5 |=0

2
Determine the roots of the equation 1 2Zx 5x

Solution:
1 4 20 1 4 4
Now 1 =2 S5(=%1 -2 1
1 2x 5x° 1 2% #

(Taking 5 as a common factor from C,)
1 2 4

- G)@n -1 1

(Taking 2 as a common factor from C,)
1 2 4
= 101 -1 1

1 » &

10/0 -1-x 1-x*|R,—>R,-R;
2

1 X X

expanding along C,

10 {1[3(1-x%) - (-1 = x) 3)]I}
= 10[3(1 = x%) + 3(1 + x)]

10[3(1 + x)(1 —x) + 3(1 +x)]

= 10[3(1 +x) (1 -x+1)]

= 30(1 +x)(2-x)

Given the determinant value is 0
=2301+x)(2-x)=0
=>1+x=0o0r2-x=0



=>x=-lorx=2

SO)X='1 OI‘Z.
Question 20.
Verify that det (AB) = (det A) (det B)
4 3 -2 1 3 3
23 -5 9 75
for
Solution:
4 3 -2) 1
A=|1 0 7]andB=|-2
2. 3 —5) 9
(4.3 2\(f: 3 3
NOWAB=1071—24O
2 3 =5il9 7 5
(=20 10 2
= |64 52 38
|49 17 -19
4 3 =2
Now Al = 1 0 7
(expanding along R,) 2.3 ~§

(-1)[-15+6]-7[12 - 6]
(-1) (=9) -7 (6)

9 -42=-33=||A|=-33

1 8 3
2 40
9 75

IB|

w(7)



(expanding along C,)

3(-14 - 36) - 0(—14 — 36) + 5(4 + 6)
3(=50) + 5(10) =150 + 50 = —100
IB|=-100 ..(ii)

20 10 2
64 52 38
—-49 -17 -19
((-20)(52) (-19) + (10)(38)(—49) + () (64)(-17)} - {(-49)(52) (2) + (-
17)(38)(-20) + (-19)(64)(10)}

= (19760 - 18620 - 2176) - (-5096 + 12920 - 12160)

= (19760 + 5096 + 12160) - (18620 + 2176 + 12920)

=37016 - 33716 = 3300 ....(3)

Now (1) X (2) = (3)

(ie.) (-33) (-100) = 3300

= det (AB) = (det A), (det B)

AB|

Question 21.
Using cofactors of elements of the second row, evaluate |A|,
5 3 8
A= 2 ﬂ 1].
1 2 3
where
Solution:
5 3 8]
A=1(2 0 1
I 2 3]
(5 3 8
A= 12 0 1
1 2 3




expanding along R,

3 8
Cofactor of 2=-[2 3j|=(—9+16)=7
Cofactorof 0= + f g =15-8=7
5 3]
Cofactorof 1=- [ 2 =—(10-3)=-7

Al = 2(7) +0(7) + (1) (=7)

= 14-7=7

Ex 7.3

Solve the following problems by using factor theorem

Question 1.
X a

a x

Show that</® @ X| = (x-a)2(x+ 2a)

Solution:
X a a
A=la x a
a a x
a a a
put x = a we get a a a =0
a a a

Since all the three rows are identical we get (x — a)? as a factor
Now, put x = 2a.



We get A= a
0

=10

" 0

= (x + 2d) is a factor of A.

Now degree of A is 3 (x X x X x = x3) and we have 3 factors for A
~ There can be a constant as a factor for A.

(i.e,) A=Kk(x-a)2 (x+ 2d)

equating coefficient of x3 on either sides we getk =1

~A=(x-a)?(x+ 2a)

Question 2.
b+c a-c¢ a-b

b—¢c c+a b—a|l =8 abc

c-b c—a a+h

Show that
Solution:

b+rc

Let A= |b-c

c—b

Put a= 0inA

b+c¢

then A= |b-c

c—b

- a—0(.e.,) ais a factor.

Similarly b and c are factors of A.

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

c—a a+b

(. C, and C, are proportional)

The product of the leading diagonal elements is (b + ¢) (c + a) (a + b)
The degree is 3. And we got 3 factors forA~- m=3-3=0



~ there can be a constant k as a factor for A.

(ie.)

To find £:
puta=1,b=1,c=1

= 2(4-0)0
b+c
So, A=8abc(ie,) |b-c
c—b
Question 3.
x+a b ¢
Solve | a x+b ¢
a b x+c
Solution:

Putx=-(a+b+c)

b+e¢ a—-c¢ a-»b

A= |b-c c+a b—a|=kabc
c-b c—-a a+b
2 00

A=10 2 0O=kDDD)
0 0 2

-0 =k

8=k

a—-c a-b

c+a b-a|l=8abc
c—a a+b

Il

—({a+b+c)+a b ¢
Then A= a —(a+b+c)+b c
a b —(a+b+c)+c
-b-c b c
=| a -a-e¢ ¢c {C—=C+C,+C,
a b —-a-b




0 b c
=10 —-a-c ¢ | = 0 (expanding along C,)
0 b -a-b
= x =-(at+b+c)isaroot.

Put x =0, then

a b c

A=la b ¢[=0 (R, =R;=R;)

a b c

= x =0, 0 are roots.

Now the degree of the leading diagonal elements is 3.
-~ the equation is of degree 3, so the rootsare 0,0, - (a+ b + )

Question 4.
b+c a a’
c+a b b
2
Show that B8 € €1 — G ib4o)@a-b) -0 (c-a)
Solution:
b+c a a°
Let A= |c+a b B
a+b ¢ ¢
b+c b b
Puta=b,then A= |[b+c¢ b b*|=0 (- R,=R)
2 ¢ ¢

= (a-Db) is a factor of A.
Similarly, (b - ¢) and (c - a) are factors of A.

The degree of the product of elements along the leading diagonal is 1 + 1 + 2
= 4 and we got 3 factors for A.
m=4-3=1

~. There can be one more factor symmetric with a, b, ¢ which is of the form k (a



+ b +0).
*, b+c a a

Now A= |c+a b B =k(a+tb+c)a-b)(b-c)(c—a)
2

2

ath ¢ c
Tofindk:Puta=0,b=1,c=2
300
Weget A= 1|2 1 1|=k(0+1+2)(0-1)(1-2)2-0)
1 2 4

(e)3(4-2)=k3)(-1)(-1) 2) (ie.) 6=6k= k=1

b+c a a

~ A= lc+a b b|=(@t+tb+c)(@a-b)(b-c)(c-a)
2

a+b ¢ ¢

Question 5.
4-x 4+x 4+x
4+x 4-x 4+x=0,
Solve 4+x 4+x 4-x
Solution:

4—x 4+x 4+x| [12+x 12+x 12+x
LetA={4+x 4—-x 4+x=|4+x 4-x 4+x|(R,—=R,+R,+R,)
4+x 4+x 4-x| |4+x 4+x 4-x

Putx = —12. We get

0 0 0
A=|-8 16 -8 =0
-8 -8 16

= x = —12isaroot.



Put x = 0 we get A

I
S
e b
F o -

Il

=

all the 3 rows are identical

= (x-0)* = x?isa factor
So, A=0=x(x+12)=0
— x=0,0,-12.
Question 6.
1 1 1
y z

2 2 2
Show that * ¥ % =x-y)(y-2) (z-x)

Solution:
1

1
Let A=|* Y 2

x? }’2 22

1 1
Weget A=|y y 2|=0(-C=C)
y2 y?. .E:

= (x -y) is a factor of A.

Similarly (y - z) and (z - x) are factors of A.
Now degree of A =0+ 1 + 2 = 3 and we have 3 factors of A.
and so there can be a constant k as a factor of A.



1 1 1
So, A= |Xx ¥V Z|=kx-y(-2)(z-x)
P oyt 2

putx=0,y=1andz=2 we get

1 11
A=01 2l=k0-1)(1-2)(2-0)
01 4
=2k=2=k=1
1 1 1
A= |x V Z1=(x-»)(-2)(z-x)
N
Ex 7.4
Question 1.

Find the area of the triangle whose vertices are (0, 0), (1, 2) and (4, 3)

Solution:
Area of triangle with vertices
X W ]1
1
0(x,, »,)s (x,, ¥,) and (x,, y,) is 5 X, ¥y ol
R ]‘
=~ Area of A with vertices (0, 0), (1, 2) and (4, 3) is
0 01
1 1
S|t 21 =5 1e-8y
2 2
4 3 1

1
= E(_S} = 5/2 sq. unit = 2.5 sq. unit

(as the area cannot be negative).

Question 2.
If (k, 2), (2,4) and (3, 2) are vertices of the triangle of area 4 square units then



determine the value of k.

Solution:
k 2
Area of A with vertices (k, 2) (2,4) and (3, 2) = -1- 2 4
k21 ?l3 2
= 2 4 1 =24)=8
3 21
(ie)k(4-2)-22-3)+1(4-12)==8§
(ie,)2k-2(-1)+1(-8)==8
(le,)2k+2-8=8 2k+2-8=-8
(ie,)2k=8+8-2=14 —=>2k=-8+8-2
k=14/2=7 2k=-2
sok=1. k=-1
" Sok=7(or) k=-1
Question 3.
Identify the singular and non-singular matrices:
1 2 3 2 -3 5 0 a-b k
@4 S 6 @GH6 0 4 @GDHlb-a 0 5
7 8 9 1 § -7 -k -5 0
Solution:

(i) For a given square matrix A,
1. If |A| = 0 then it is a singular matrix.
2.1f |A| # 0 then it is a non singular matrix.

(i) A=

-1 B =
o0 L k2
WO L

1
1| = 4(given)
1



- & —-
o0 L b

3
6| = 1(45 — 48) — 2(36 — 42) + 3(32 - 35)
9

|A] =
=1(-3)-2(-6)+3(-3)
=-3+12-9=0
= A is a singular matrix.
2 -3 5
(i) Let A=16 0 4
1 5 -7
2 -3 5
A|=[6 0 4| (expanding along R,)
1 5 =7
= —6(21 -25)-4 (10 +3)
= —6(—4) 4 (13)
= 24-52=—-28#0 .. Aisanon singular matrix
0 a-b k
(iij) LetA [b—-a 0 5
-k -5 0

Which is a skew symmetric matrix
~ |A|l = 0 = Ais a singular matrix.

Question 4.
Determine the value of a and b so that the following matrices are singular:
-1 2 3
A= LA ii) B b3 1 .2
0 A=) _, . (i) B=
1 -2 4

Solution:



7 3
W) Al @

Given A is a singular matrix

Al =0 T3 =1
A e U TN
(ie)Ta+6=0
Ta = 6 = a=-6/7.
(b—1 2 3
B = 3 |
(1 -2 4
Given B is a singular matrix = |B| =0
(h-1 2 3
Now |[B/ =] 3 2
1 -2 4
b 0 7
Ly 3 1 2(R,=R;+R,)
1 -2 4

expanding along R:

b(4+4)+ 7 (-6-1) =0 (given)
8b+7(-7)=0
(ie,)8-49=0=>8b=49=>b=49/8

Question 5.
) cosf sinf
If cos 26 = 0, determine | cos@ sin@ 0

sin @ 0 cos @

Solution:



Given cos 20 =0

=% W=n2=0=n/4
cos O = cusﬂ4=%ﬁ
and sin 0 = sin /4 = %{5
b ok o
0 cosB sinB ‘-E

: 1 1
LetA=[cos® smB 0 |=|_—_ __
smB8@ 0 cosB V2 V2

1 1 I T
: =00~ 'JE"[}]""JE(G_JEJE]
oot 1 11 1 1 D
272 L2 3 2R s
]
-

Question 6.

[lﬂg3 64 log, 3] " [mg, 3 log, 3]
Find the value of the product; log;8 log,9| |log;4 log;4

Solution:

log,64 log,3

log,3 logg3
log;8 log,9

log, 4 log,

log; 64 xlog, 3+log,3xlog;4 log, 64 xlogg 3+ log, 64 +log; 4

log;8xlog, 3+1log, 9xlog; 4  log,8xlogg 3+log, 9xlog, 4



log, 64 =log, 2% = 6log,2 =6
log, 64 = log, 8% = 2log,8 =2
log,8 =log,2* = 3log,2 =3
log,9 =log,3* = 2log,3 =2]

log, 64+1  logg 64 +1
log,8+1log;9 1+log,9

7 3
_|6+1 2+1=| ‘=21H15=a
342 142 5 3
Ex 7.5
Question 1.

If ajj = 3 (3i-2)) and A = [aj]o2 i

Solution:
(b) Hint: a, = l[31‘—2;‘}
> 2
A.is a matrix of order 2 x 2 " A= chi:. 42
a1 4
| _1 ] ~ 1
a, = 5{3—2]—75;.9'1: _{3_4]__5;
I 4 1
Qo™ 5{6‘2)=5=2:an= E(ﬁ-ﬂl):-:l
1 1
A=1|2 2
2 1

Question 2.

_ , 1 2 3 8
What must be the matrix X, if 2X + 3 — ?



1 3 1 -3 2 6
b
(@ [2 —1] {}[2 -1] © [4 —2}
Solution:

( H't*2x+12—38
2 AR 5 41T B
S (3 8) (1 2) (3-1 8-2 2 6
= X=17 273 alTl7-3 2-4)% |4 =
X_126_]3
T als <22
Question 3.

Which one of the following is not true about the matrix

e T s I

o o o

oo o
-~

(a) a scalar matrix

(b) a diagonal matrix

(c) an upper triangular matrix
(d) A lower triangular matrix

Solution:
(b) a diagonal matrix

Question 4.

If A and B are two matrices such that A + B and AB are both defined, then
(a) A and B are two matrices not necessarily of same order.

(b) A and B are square matrices of same order.

(¢) Number of columns of a is equal to the number of rows of B.
(d)A=B.

Solution:
(b) A and B are square matrices of same order.



Question 5.
If A = [ A
—1

(@) 0

J{(b) Hint: A?

> 22— 1

Question 6.

S A

1
,\] , then for what value of A, A = 0?

A TY A 1
aXa= i alla

2—-
Al 0 = 0 given
0 AP-1

0=r=1:A==%1

If and (A + B)2 = A2 4 B?, then the values of aand b

Solution:

(5) Hint: A

A+B

(A+By =

(14a 0 \(1+a O
246 2){2+5 -2



(1+a)* 0
= |Q+a)2+b) D)
—2(2+bh)

: 1 —1Y1 =1} (-1 0
=AxA=l, 12 afflo 4

s
|

m Bxtim | 1Ya 1) _(a'+b a-1
- e )b 1) |ab-b b+l
Now A2+ B2 = -1 0 +a2+b a-1
A 0 -1) |ab=b b+l
a*+b-1 a-1
= (2
[ ab-b b ] @)
Given (A+B): = A?+B?
= (=@
(1+a)* 0 )
(+axaet) |- [a +b-1 a-—l}
2(2+) ab-b b
= a-1=10
" =a= 1
La=1,b=4
Question 7.
1 2 2
A=|2 1 =2
a 2 b
If wise™ . is a matrix satisfying the equation AAT = 91, where [ is 3 X 3
identity matrix, then the ordered pair (a, b) is equal to .............
(@) (2,-1)
(b) (-2,1)
© (21
(d) (-2,-1)

Solution:



(d) Hint A=1]2 1 =2
L@ 2 b
(1 2 a)
So, AT= |'Z 1 2
k2 -2 bj
Given AAT = 9]
1 00 9 0 0
=90 1 0f{=|0 9 0O
0 0 1 0 0 9
(1 2 2¥Y1 2 a 9 0 0
= 21 =212 1 2|1=10 9 0
G 2 b2 -2 b 0 0 9
( 9 0 a+4+2h 9 0 0
=5 0 9 2a+2-2b|=10 9 0
la+4+42b 2a+2-2b a*+4+b°) \0 0 9
= at2b=-4 (1)
and . 2a-2b= -2 -(2)
(1) +(2) = 3a=-6=a=—63=-2
Substituting a = -2in(1) we get
2+2b=-4
2b= —4+2=-2
= 22=-1
na=2,1 =—1
Question 8.

If A is a square matrix, then which of the following is not symmetric?
(A)A+ AT

(b) AAT

(c) ATA

(d)A-AT

Solution:
(b) AAT



Question 9.

If A and B are symmetric matrices of order n, where (A # B), then ................
(a) A + B is skew-symmetric

(b) A + B is symmetric

(c) A + Bis a diagonal matrix

(d) A + B is a zero matrix

Solution:
(b) A + B is symmetric

Question 10.

A [a x]
If Y 4l andif xy = 1, then det (AAT) is equal to ..............

(@) (a-1)?
(b) (a2 +1)2
(c)az-1
(d) (@*-1)?
Solution:

(a x
(d) Hint: A= ] . AT= (” "’]

\y a x a

1A|= 4 =az—_xy=a2—]
b4
o
|AT| = L i =g’ ~xy=a® -1
[AAT| = |AJIAT| = (a® - 1) (@® - 1) = (a® — 1)’
Question 11.
x-2 T+x
e e
A= ez-kx EIrrSjl

The value of x, for which the matrix is singular is .............
(@9
(b) 8
(7

)6



Solution:
(b) Hint: Given A is a singular matrix = |A| =0

" T
&2 g%

(i.e.) =0

€2+x e’."x+3

= ex-2 e2x+3 _ @2+x @7+x = ()
= @3x+l _ @9+2x = ()

= e3x+1l = @9+2x
=>3x+1=9+2x
=>3x-2x=9-1
=>x=28

Question 12.

If the points (x, -2), (5, 2), (8, 8) are collinear, then x is equal to ............
(a) -3

(b) 1/3

(1

(d)3

Solution:
(d) Hint: Given that the points are collinear
So, area of the triangle formed by the points =0

x =2 1
= l5 2 1 =0
. 28 g 1
r =2 1
= 5 2 1i = ()
8 8 1
= x(2-8)+2(5-8)+1(40-16)=0
6x—-6+24=0

-bx=-18=x=3



Question 13.

2a x; N \
If |20 x, p, =a—;¢0, then the area of the triangle whose vertices are
2c x:! y3

(ﬂ ﬂ] (ﬂ z;] (ﬁ, ﬁ] bssszs
a’al’\b b )\ ¢

(ﬂ) % (b} iabc (C} % [d} %ab‘.
Solution:
2a x ¥
: . b
(¢) Hint: Given |2b x5 ;| = f__zi
ZC _'.\:'3 .}33
a x »n 5 a x »n ;
T '+ h:%;ﬂ’ X2 y2=a_45
cC X3 ¥ b ¥ B
Now the area of the triangle with vertices X , RIEA ! 9 ) and ( X ! s ]
a a b o g
X _y'L 1
a a
L
2|6 b
i S S
c c
multiplying R, by a, R, by b and R, by ¢ and dividing by abc we get
N N oa
1 X, y, b
2abe| ® 72

X3 y3 ¢



Interchanging C, and C,, then C, and C,

| a X »
we get H(_){_} b xy »
. c X3 Y
_ L abe 1
2abc 8

Question 14.

=
If the square of the matrix -' =
y should satisfy the relation.
@1l+a2+py=0
(b)1-a>-By=0
(0)1-02+By=0
d1+a2-By=0

is the unit matrix of order 2, then a, § and

Solution:

; o P
(b) Hint: LetA= [ ]

Given A? is a unit matrix

™ I'( A’
N [a B}[u B _(r1 0
Y —ofly -o 0 1
a’+By of-oB) (1 0)
—
ay-oy Py+o’) 0 1)
= Py =1=1-02-Py=0
Question 15.

a b c ka kb kc
If A={x y z|,then [kx ky KZ| iS .ecovreverrerenene

p qr kp kq kr
(@A
(b) kA
(c) 3kA
(d) k3A




Solution:

b ¢
(d) Hint:  Given A=|x Yy
q r
ka kb ke a b c
kx ky kz| = (K)k)K)|x y z
kp kg kr r qr
= KA
Question 16.

A root of the equation 3 A IS wvvriiriienn
(@) 6
(b) 3
(©0
(d) -6
Solution:
3—-x -6 3
(c) Hint LetA= | -6 3—x 3
. 3 3 —6-x
-x —X —-X
3 3 —6—-x
Put x = OwegetA=0
. x = 0isaroot
Question 17.
0 a -b
A=l-a 0 ¢
b - 0O
The value of the determinant of IS weviiiereeenns

(a) -2abc



(b) abc

(©0
(d) a% + b2 + 2

Solution:
0 a =b

(¢) Hint: Al=a 0 ¢| =0
b — 0

(" the determinant of a skew symmetric matrix is 0)

Question 18.

If x1, X2, X3 as well as y1, y2, y3 are in geometric progression with the same
common ratio, then the points (x1, y1), (X2, y2), (X3, y3) are

(a) vertices of an equilateral triangle

(b) vertices of a right-angled triangle

(c) vertices of a right-angled isosceles triangle

(d) collinear

Solution: (d) collinear

Question 19.

If |.] denotes the greatest integer less than or equal to the real number under
considerationand -1 <x<0,0<y<1,1<z< 2, then the value of the

lxl+1 Lyl Lzl
lx] Lypl+1 Lzl

determinant | L¥J Lyl Led+tlyg
(a) [ 2]

(b) [y]

(© [z]

() [z] +1

Solution:



(a) Hint: From the given values

kxl= 2 ;L}’JZUanszJ= 1

g 0 1
. The given determinantis -1 1 1 =1(0+l}=1=|.z.J
-1 0 2
Question 20.
a 2b 2c
3 b =0
Ifa # b, b, c satisfy 4 a b thenabc = .................
(@a+b+c
(b) 0
(c) b
(d) ab + bc
Solution:

(c) Hint: Expanding along Ry,
a(b2-ac)-2b(3b-4c)+2c(3a-4b)=0
(b2-ac)(a-b)=0

b2=ac(or)a=b

= abc =b(b?%) = b3

Question 21.
-1 2 4 -2 4
A=/3 1 0andB=|6 2 0],
It -2 4 2 -2 4
(a) B=4A
(b) B=-4A
(c)B=-A
(d)B=6A

Solution:



-1 2 4
(b) Hint:A= |3 1 0
-2 4 2
-2 4 2 -2 4 2
Now B=[6 2 0=(2x2)|3 1 0
-2 4 8 -1 2 4
-2 4 2
=43 1 0R;, <R,
-1 2 4
-1 2 4
=(-4)|3 1 0| =—4A=B=—-4A
-2 4 2
Question 22.

If A is skew-symmetric of order n and C js a column matrix of order n X 1, then
CTACIS e

(a) an identity matrix of order n

(b) an identity matrix of order 1

(e) a zero matrix of order |

(d) an Identity matrix of order 2

Solution:
(c) a zero matrix of order I
Hint: Given A is of order n X n
Cisofordern x 1
so, CT isof order 1 X n

1xn

Now CTAC is of order nXn =1x1
nxl

Let it be equal to (x) say
Taking transpose on either side
(CT, AC)T(x)T.

(i.e) CT(AT)(C) =x

CT(-A)(C) =x



= CTAC = -x
=X =-X
=2x=0
=>x=0

Question 23.

[1 3] ~ [1 1}
. e e 1 .
The matrix A satisfying the equation IS v

1 4 1 —4 1 4 1 4
@ [—1 “] ) [1 “] © [u _]] @ [1 ;
Solution:
. N I
(c) Hint: Let A = c J

1 3 (1 1
Given A=

- o)
S O W R O

a+3c b+3d 1 1

= C d S0 -1
0
1

=% c=0andd=-1
at3ic=1 b+3d=1
=4 at = b+ 3(-1)=1

l:
a=1, b-3=1,b=4
1 4
icall R
Question 24.

[3 _1
4 1) _
IfA+1= ,then (A+1) (A-D)isequal to................



-4
-9

Ho e )

@) -5 4 () -5 4
8 -9 -8 9
Solution:
(3 -2)
(a) Hint: A+1 = \4 I )
1 0 (3 -2
s IS e P
\ )
(3 =2)
A=
- \4 l)
Now A? =
-4 -4
8 -8
 (A+DA-D) = A2-12=A2_]
(4 -4
|8 -8
Question 25.

Let A and B be two symmetric matrices of the same order. Then which one of

the following statements is not true?
(@) A + B js a symmetric matrix

(b) AB s a symmetric matrix

(c) AB = (BA)T

(d) ATB = ABT

Solution:
(b) AB s a symmetric matrix



