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Using the property of determinants and without expanding, prove that:

X+a
y+b|=0
Z+cC
X+a X a X X a a
y+b|=|y b y|+|]y b b[=0+0=0
Z+cC Z C Z Z C C

[Here. the two columns of the determinants are identical]

Using the property of determinants and without expanding, prove that:
a—b b—-c c-b
b—c c—a a—b|=0
c—a a—b b-c
a—b b—c c—b
A=|b—c c—a a-b
c—a a—-b b-c
Applying R; — R; + R,, We have:
a—c b—a c—b
A=| b-c c—a a—b
—(@a—=c¢) —(b—a) —(c—b)
a—c b—a c—b
=|b—c c—a a-—b
a—c b—a c-b
Here, the two rows R; and Rs are identical.
Using the property of determinants and without expanding, prove that:

7 65
75
86
65 2 7 63+2
75|=13 8 72+3
86 5 9 81+5
63 2 7 2
721+ 13 8 3
81 5 9 5

9(7)
9(8)]+0 [Two columns are identical]
9209)

2 7 7
=9(3 8 8|=0 [Two columns are identical]
59 9




Using the property of determinants and without expanding, prove that:

bc a(b+c)
ca b(c+a)=0
ab c(a+Db)

bc a(b+c¢)
ca b(c+a)
ab c(a+Db)
By applying C3 = C3 + C;, we have:

1 bc ab+bc+ca
A=|[1 ca ab+bc+ca
1 ab ab+bc+ca

Here, two columns C; and C3 are proportional.
~A=0.

Using the property of determinants and without expanding, prove that:

b+c q+r y+z a p x

cta r+p z+x|=2/b q vy

a+b p+q x+y c r z

b+c q+r y+z

c+a r+p z+x

a+b p+q x+y

b+c q+r y+z b+c q+r y+z

c+a r+p z+x|+|c+a r+p z+Xx
a p X q y

= A]_ + Az (Say)

b+c q+r y+z
Now,A; =|c+a r+p z+x
a p X

Applying R; = R; — R3, we have:

b+c q+r y+z
c r v/
a p X

Applying R1 = Ry — Ry, we have:

b q vy
C r Z

a p X

Applying R1 ©Rszand R; ©R3, we have:
a p X a p x
A =(D*b q y|=|b gy
c r z c r z
b+c q+r y+z
A,=|c+a r+p z+x
b q y

Applying R1 = Ry — R3, we have:




c r Z
c+a r+p z+x

b q y
Applying R; = Rz — Ry, we have:
cr z

a p x

b q vy

Applying R1 &R2 and R2 &R3, we have:

a p X a p X
A, =(-D*b q y|=|b q y
c r z c r z
From (1), (2), and (3), we have:
a p x
A=2lb q y
c r z

Hence, the given result is proved.

By using properties of determinants, show that:
0 a -b
-a 0 —c|=0
b ¢ 0
We have,
0 a -b
A=|-a 0 -—c
b ¢ 0
Applying R; = cRy, we have:
0 ac -—bc
—-a 0 —c
b ¢ 0
Applying R; —» R; —bR,, we have:
ab ac 0
—a 0 —c
b ¢ 0

b ¢ 0
—a 0 —c
b ¢ 0

Here, the two rows Ry and Rs are identical.

~A=0.

By using properties of determinants, show that:
—-a? ab ac
ba —b? bc |=4a’b’c?
ca c¢cb —c?
—-a? ab ac
A=[ba -b?> bc
ca cb —c?




=abc| a C [Taking out factors a, b, ¢ from Ry, Rz, and R3]
a

=a’b%c?|1 -1 1 [Taking out factors a, b, ¢ from C;, Cz, and Cs]
1 1 -1

Applying Rz = Rz + Ry and Rz = Rz + Ry, we have:

-1 1 1
A=a%b%c?|0 0 2
0 2 0

— 22021y |0 2
—abc(1)|2 0

= a%?b?c?(0 — 4) = 4a’b?c?
By using properties of determinants, show that:

T
M1 b b*|=@=Db)(b-c)(c—a)
1 ¢ c?
1 1 1
(i)la b c|=(@—-b)(b—c)(c—a)(a+b+c)
a® b3 3
1 TN
LetA=|1 b b2
1 ¢ c?
ApplyingR; - R; — RzandR; - R, — Rj, we have:
0 a—c a?-—c?
A=10 b—c b%-c?
1 ¢ c?
0 -1 —-a-c
=(c—a)b—-0c)[0 -1 b+c
I c?
ApplyingR; —» R; + R;, we have:
0 0 —a+b
A=(Mb-0c)(c—a)l0 1 b+c
1 ¢ c?
0 0 -1
=(b-c(c—-a)|0 1 b+c
1 ¢ ¢
Expanding along C;, we have:

A=(@-b)b-c)(c—a) |$ b‘+1c| — (a=Db)(b—)(c—a)

Hence, the given result is proved.

1 1 1
(ii)LetA=]a b ¢
a> b3 3

ApplyingC; - C; — Czand C; - C, — C3, we have:

4




= a—c b—c C
(@a—0o)@*+ac+c?) (b—c)(b®>+bc+c?) 3
0 0 1
=(c—a)(b—oc) -1 1 C
—(@?+ac+c?) (b +bc+c?) c3
Applying C; — C; + C,, we have:
0 0 1
=(c—a)(b—0) 0 1 c
(b2 —a?) + (bc—ac) (b?+bc+c?) c3
0 0 1
=(c—a)(b—c)(a—b) 0 1 c
—(@a+b+c) (b +bc+c?) c3
0 0 1
=(c—a)b—-c)(a—b)(a+b+c)| 0 1 C
-1 (b?+bc+c?) 3

Expanding along C;, we have:

A=@—mw—o@—@@+b+@enﬁ ﬂ

=(@—-b)(b—c)(c—a)(a+b+c)
Hence, the given result is proved.
By using properties of determinants, show that:
x x?2
@Oy v? =x=yY-2)z-x) Ky +yz+2x)

VA 22

X yZ
LetA = |y ZX
vA Xy

ApplyingR, - R, — Ryand R; - R; — Ry, we have:

X x?2 yz

A=ly—x y?—x* zx—yz
z—x z?—-x? xy-—yz

x?2 yz

—x—-y)&x+y) zx-y)
(z—x)(z+x) —-y(z—X%x)

X x?2 yZ

=x=-NE-9Ez-y)|-1 —=x-y z
0 1

Expanding along R3, we have:




A= [x—yZ—-x)(z—-y)] [(_1)|_X1 YZZ|+1 —Xl —;2—}’”

= x-YE-0E-Yl(-xz—yz) + (—x* —xy + x?)]
=x=-yE-xE-y)&y +yz+2x)

= &=y —2)(z—-x)xy +yz + zx)

Hence, the given result is proved.

By using properties of determinants, show that:

X+ 4 2X 2X
M| 2x x+4 2x |=0Gx+4)@—x)?
2X 2X X+ 4
y+k vy y
|y vtk y |=k*@y+k)
y y y+k
X+ 4 2X 2X
MHA=]2x x+4 2x
2X 2X X+ 4

ApplyingR; = R; + R, + Rj, we have:

5x+4 5x+4 5x+4
A= 2X X+ 4 2X
2X 2X X+ 4

1 1 1
=(GBx+4)|2x x+4 2x
2X 2x  x+4

Applying C, - C, — C4,C3 = C3 — C4, we have:
1 0 0
=(GBx+4)|2x —x+4 0
2X 0 —x+4
1 0 0
=0Bx+4)A—-xA—-x)|12x 1 0
2x 0 1

Expanding along C3, we have:

A= (5% + 4)(4 — x)? |21X 2|

= (5x + 4)(4 — x)?
Hence, the given result is proved.
y+tk -y y
| vy yt+tk vy
y y y+k
ApplyingR; = R; + R, + Rj3, we have:
3y+k 3y+k 3y+k
A=]| vy y+k y
y y y+tk




1 1 1
=Q@y+kly y+tk vy
y 'y Vy+k
ApplyingC, - C, — C;andC; —» C3 — Cq, we have:
1 0 0
y 0 k
1 0 0
=k*’@y+k|y 1 0
y 0 1

Expanding along C3, we have:

A= K23y + k) ‘; (1’| — K23y +K)

Hence, the given result is proved.

By using properties of determinants, show that:
a—b-c 2a 2a
@ 2b b-c—a 2b |[=(@+b+c)?
2c 2c c—a-—b>b
X+y+2z X y
(ii) z y+z+2x y =2(x+y+2z)}?
Z X Zz+x+ 2y
a—b-c 2a 2a
(HA= 2b b—c—a 2b
2c 2c c—a-—b
ApplyingR; = R; + R, + Rj, we have:
a+b+c a+b+c a+b+c
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>b
Applying C, - C, — C4,C3 = C3 — C4, we have:
1 0 0
=(@+b+c)|2b —(@+b+c) 0
2c 0 —(@a+b+0)
1 0 0
=(@+b+c)32b -1 0
2c 0 -1

Expanding along C3, we have:
A=@+b+c)3(-1)(-1)=(@+b+c)?

Hence, the given result is proved.

X+y+2z X y
()A= zZ y+z+2x y
Z X Zz+x+2y




ApplyingC; = C; + C, + C;3, we have:
2(x+y+2z) X y
A=2x+y+z) y+z+2x y
2(x+y+2) X Zz+Xx+ 2y
1 X y
=2(x+y+2z)|1 y+z+2x y
1 X Z+Xx+2y
ApplyingR, - R, — R;andR; - R; — Ry, we have:
1 X y
A=2(x+y+2z)[0 y+z+2x 0
0 0 X+y+z
1 x vy
=2(x+y+2)3%0 1 0
0 0 1

Expanding along Rz, we have:
A=2x+y+2)3(1)A-0)=2(x+y+2)3
Hence, the given result is proved.

By using properties of determinants, show that:

1 x x?
Ox2 1 x|[=0-x3)>2
x x% 1
1 x?

2

X
MHa=[x2 1 x
x x% 1

ApplyingR; —» R; + R, + Rj3, we have:

1+x+x%2 1+x+x*> 1+x+x2
A= x2 1 X
X x? 1
1 1 1
=(1+x+x)[x* 1 x
x x? 1
ApplyingC, - C, — C;and C3 - C3; — Cq, we have:
1 0 0
=(1+x+xH)[x? 1-x* x—x?
X x’—x 1-x
1 0 0
=1+x+x)1-xA-x)|x2 14+x X
X -x 1
1 0 0
=1-x)1-x)|x? 1+x x
X -x 1

Expanding along R, we have:

= -xHa-nm| X




=1-x1-xA+x+x?)
= (1-x)(1 -
=(1-x3)2
Hence, the given result is proved.
By using properties of determinants, show that:
1+a%—b? 2ab —2b
2ab 1—a? 4 b? 2a  [=(@+a*+b%)?
2b —2a 1—a?% —b?
1+ a% —Db? 2ab —2b
HA= 2ab 1—a? + b? 2a
2b —2a 1—a%-b?
ApplyingR; — R; + bRzandR, —» R, — aRj;, we have:
1+ a? + b? 0 —b(1 + a% + b?)
A= 0 1—-a?+b? a(l+a%+b?
2b —2a 1—a%—b?
1 0 -b
=1+a%2+b>)|0 1 a
2b —2a 1-—a%-b?
Expanding along R4, we have:

1 a 0 1
—2a 1-a%+ b2| b |2b —2a”
= (1+a?+b?»[1—a%—b%+2a2—b(-2b)]
= (1+a%2+b%)?2(1+a%+b?
= (1+a?+b?)3

A=(1+a2+b?)[(1D)]

By using properties of determinants, show that:

a?+1 ab &G
ab b?+1 bc |=1+a%+b?+c?
ca cb c?+1

a’? +1 ab ac
MA=| ab b2+1 be
ca cb c?+1

Taking out common factors a, b, and c from Rj, Rz, and Rz respectively, we have:
a+i b c
a

a b+ C

1
b
a b c+2

C
Applying R, = R, — R; and Rz = R3 — Ry, we have:

1
a+- C
a




Applying C1 — aCy, Cz = bCy, and C; — cCz, we have:
a?+1 b? 2
1
A=abcx—| -1 1 0
abc

-1 0 1

a’+1 b? 2

=1 -1 1 0

-1 0 1

Expanding along Rz, we have:

b? 2 +|a2+1 b?

1 0 -1 1
=-1(—0)?@%+1+b?) =1+a%+b? +c?

A=-1

Hence, the given result is proved.

Choose the correct answer.

Let A be a square matrix of order 3 X 3, then |kA| is equal to
A.k|A| B.k?|A| C.k3|A| D.3Kk|A|

a’+1 ab ac
(iA=1] ab b* +1 bc
ca cb c2+1

Ais a square matrix of order 3 x 3.

a C1
LetA=|a, Cy
L A3 C3

ka; kb; kg
Then, kA = [kaz kb, kczl
ka; kbs kcg
ka; kb; k¢
~ |kA| = [ka;, kb, ke,
kaz; kbs kcs

a1 C1
=k3 |a, Cy (Taking out common factors k from each row)
ds C3

=k*|A]|

~ |kA| = k3|A|

Hence, the correct answer is C

Which of the following is correct?

A. Determinant is a square matrix.

B. Determinant is a number associated to a matrix.

C. Determinant is a number associated to a square matrix.

D. None of these.




We know that to every square matrix, A =[aij] of order n. We can associate a number called the

determinant of square matrix A, where aij =(i, j)th element of A. Thus, the determinant is a number
associated to a square matrix.

Hence, the correct answer is C




