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Using the property of determinants and without expanding in Exercises 1 to 7, prove
that:

Question 1:

x a x+a

y b y+b|=0

z ¢ z+¢c

€. Answer 1:
x a x+a x+a a x+a

LHS=|y b y+b|l=|y+b b y+b [Applying C, = C; + C,]
zZ € Z+c zZz+c ¢ zZz+c

= (0 = RHS [~ €= G

Question 2:

a—b b—c c—a
b—c c—a a-—b>b
c—a a—b b-—c

#. Answer 2:

=0

a—b b—c c—a 0 b—Cumad

LHS=|b—-¢c ¢c—a a-b|=|0 c—a a-b>h [Applying C;, = C, + C, + (5]
e—a¢ a—h bh—¢ QFa>h —c

= (0 = RHS [+ In column C, every element is zero. ]

Question 3:

2 7 65
3 8 75|=0
5 9 86
€. Answer 3:
2 7 65 2 7 63
LHS=|3 8 75|=[3 8 72 [Applying C; - C; — ;]
5 9 86 5 9 81
2 7 7
=913 8 8 [Taking common 9 from C;]
5 9 9
=0 = RHS [+ C,= G5 ]

Question 4:

1 bc a(b+c)

1 ca b(c+a)l=0
1 ab c(a+b)

€. Answer 4:

1 bc a(b+c) 1 bc ab+bc+ca
LHS=|1 ca b(c+a)|=|1 ca ab+bc+ca [Applying C3 = C; + C;]
1 ab c(a+b) 1 ab ab+bc+ca
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1 bc 1
=(ab+bc+ca)|]l ca 1 [Taking ab + bc + ca as common from C;]
1 ab 1
=0 = RHS [« G = G3]

Question 5:

b+c g+r y+z a p x
c+a r+p z+x|=2|b q y
a+b p+qg x+vy c Tr Z

€. Answer 5:
b+e gdr y+z
c+a r+p z+x
a+b p+q x+y
2c 2r 2z
c+a r+p z+x
a+b p+qgq x+y

LHS =

[Applying R; = R; + R, — R3]

c ¥ z
=2|cta r+p z+x [Taking 2 as common from R, ]
a+b p+q x+y
c r %
=2| a p % [Applying R; = R, — Ry]
a+b p+q x+y
cE 7 Z
=2|12 P X [Applying R; = R3 — R,]
b q y
a p x
=_2lc r z [Applying R; < R,
b q vy
a p x
=2|b q y|=RHS [Applying R, < Rs]
€ r Z

By using properties of determinants, in Exercises 8 to 14, show that:

Question 6:
0 a -—-b
—a 0 —|=0
b ¢ 0
€. Answer 6:
0 a —-b 0 a —b
LHS=|-a 0 —c¢|=|—-ab 0 —bc [Applying R, = bR, and R; — aRs]
b ¢ 0 ab ac 0
0 a -b

0 ac —-bc [Applying R, = R, + R3]

ab ac 0

= ab(—abc + abc) [Expanding along C, ]
=ab(0) =0 = RHS
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Question 7:
—a? ab ac
ba —b%* bc |=4a*b?c?
ca c¢b —c?
€. Answer 7:
—-a’? ab ac
LHS =|ba —-b? bc
ca c¢b —c?
-a a a
=abc|b —-b b [Taking a, b, ¢ as common from C,, C,, C5]
c c —c
-1 1 1
=a?b%c?|1 -1 1 [Taking a, b, c as common from Ry, R,, R;]
1 1 -1
0 1 1
=a?b?c*l0 -1 1 [Applying C; — C; + C,]
2 1 -1
= a?bh?c*{2(1+ 1)} [Expanding along C; |

= 4a?b?¢? = RHS

Question 8:

1 a a*
M1 b p*=@-b)b-c)c—a)
1 & &
1 1 1
(ii)la b c|l=(@-b)b-c)c—a)la+b+c)
at b* ¢
£. Answer 8:
1 a a? 0 a—b a?—b?
(i()LHS=(1 b b2[=|0 b-c b%-c?| [ApplyingR, - R, —R,,R, = R, — R4]
1 z 2 1 c o
0 1 a+b
=(a—b)(b—c)|0 1 b+c|[Takingcommona — b fromR; andb — ¢ from R,]
1 ¢ &2

= (a—b)(b — c){1(b + ¢ — a — b)} [Expanding along C, ]
= (a—b)(b —c)(c —a) = RHS

1 1 1 0 0 1
({)LHS=|a b c|=|a-b b-c c|[ByC—C —C,C;—C,—Cs]

a? B al—-b3 b3-¢c% 3

0 0 1

=(a—b)(b—c) 1 q c

a’?+ab+b? b +bc+c? 3

[Taking common a — b from C; and b — ¢ from C,]
= (a —b)(b — c){1(b? + bc + ¢?) — (a® + ab + b?)} [Expanding along R, |
= (a—b)(b — c){c? — a® + bc — ab}
=(a—b)(b—c){(c—a)(c+a)+b(c—a)}
(a—b)(b—c)(c—a){c+a+ b}
(a—b)(b—c)(c—a)(a+ b+ c)=RHS
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Question 9:
X & ¥z
y ¥y zx|=G& -y -2z -x)(xy+yz+zx)
z z° Xy
£. Answer 9:
x x? yz x? x* «xyz
y y* zx|=|y* y° xyz| [ApplyingR; = xRy, R, = YR, Ry = zRs]
Z Z° v 2* 7% myz

s |
=xyz|y? y3 1 [Taking xyz as common from C;]

2 22 1

X2—y? x3-y% 0
=xyz|y?—z? y3—-2z3 0 [Applying R, = Ry — Ry, R; = R, — Rs]

z z° 1

x+y x24+xy+y? 0
=xyz(x =)y —2)|ly+z y*+yz+z> 0
z*? z3 1
[Taking x — y as common from R;and y — z from R,]
= xyz(x — y)(y — 2){(x + ¥) 0* + yzLEENGEPT)Y (« + xy + y?)}
[Expanding along C;]
=xyz(x — )y — 2){xy? + xyz + xz22 + ¥ + y2z + yz? — (x%y + xy® + y3 + x%z + xyz + y*2)}
= xyz(x — y)(y — 2){xz* + yz* — x*y — x%z} = xyz(x — y)(y — 2){xz* — x*z + yz* — x*y}
= xyz(x — y)(y — 2){xz(z — x) + y(z* — x?)}
= xyz(x —y)(y — 2)(z — x){xz + y(z + x)}
= (x —y)(y — z)(z — x)(xy + yZz#pzx) = RHS

Question 10:

x+4 2x 2x

M 2x x+4 2x |=Gx+4)@4—-x)?
2x 2x x+4

y+k y y

()| ¥ y+k y |=k*By+k)
y y y+k
€. Answer 10:
x+4 2x 2x
(JLHS=] 2x =x+4 2x
2x 2x x+4

5x+4 2% 2x
5x+4 x+4 2%

5x + 4 2x x+4
2x 2x

1

1 x+4 2x [Taking 5x + 4 as common from C; |
1 2x x+4+4
0
0

[Applying C; — C; + C; + C5]

= (5x +4)

x—4 0

4—x x—4| [ApplyingR, - R, —R,,R, - R, — R4
1 2x x+4
= (5x+DH{(x —4)(x —4) — (4 — x)0} [Expanding along C, |
= (5x + 4)(4 — x)? = RHS

= (5x +4)
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y+k y y
(ii)LHS=| ¥y y+k y
¥ y y+tk
3y+k b% y
=13y+k y+k y [Applying C; = C; + C, + C5]
3y+k y y+k
1y y
=@By+k)|1 y+k y | Taking 3y + k as common from C, |
1 b y+k
0 —k 0
=@By+k)|0 k -k [Applying R, = R, — R,,R, = R, — R4
1 vy y+k

= 3y + k){(—k)(—k) — (k)0} [Expanding along C, |
= (3y + k)k? = RHS

Question 11:

a—b—-c 2a 2a
2b b—c—a 2b
2c 2c c—a-—>b

x+y+2z X b%

-4 vtz 2% y
v X z WX F A

€. Answer 11:
a—b—c 2a 2a ‘

(i) =(a+b+c)?

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

(i) LHS = 2b b—c—a 2b
2c 2c c—a->b
a+b+c a+b+c a+b+c
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

[Applying Ry — Ry + R, + R3]

[Taking a + b + ¢ as common from R, |

0 0 1
=(a+b+c)la+b+c —-a-b-c 2b [ByC, = C; —C,,C;, = C, — C5]
0 a+b+c c—a->b

=(a+b+c){(a+b+c)?— 0} [Expanding along R, ]
=(a+b+c)®=RHS

i i ) B VA4 X §%
z yv+z+ 2x y
z X Z+x+ 2y
2x+y+2) X y
=12(x+y+2z) y+z+2 y [Applying C; — C; + C, + C5]
2(x +y +.z) X z+x+ 2y
1 x y
1 %42+ 2% y
1 X Z+x+2y

(ii) LHS =

=2(x+y+2) [Taking 2(x + y + z) common from C; ]
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0 —(x+y+2) 0
=2(x+y+2)|0 x+y+z —(x+y+2)| [ByR;, = R —R;,R;, » R, — R4]
1 X z+x+ 2y

=2x+y+2){(x+y+2z)?-0} [Expanding along C; |
=2(x+y+2z)® =RHS

Question 12:

1 x x?
x2 1 x|=0Q-x%)7?
x x* 1
€. Answer 12:
I x =x° 1+x+x2 x x?
LHS=([x? 1 x|=[1+x+x* 1 «x [Applying C; — C; + C, + C5]
x x* 1 1+x+x? x? 1
1 » &
=1+x+x3)D1 1 «x [Taking 1 + x + x* as common from C; |
1 x* 1
0 x—1 =x*—x
=(14+x+x*)|{0 1—x? x-—1/| [ApplyingR, = R, — R,,R, = R, — R;]
1 =% 1
0 -1 =%
=(1+x+x*)(1—-x)*|0 1+x —1| [Taking1 — x as common from R, and R,]
1 x? 1

=1+x+x)1—x)*{1+x(1+x)} [Expanding along C, |
=1+x+x3)1—-x)?1+x+x?) =(1—-x3?=RHS

Question 13:

1+ a? — b? 2ab —2b
2ab 1—a?+ b? 2a = (1+a®+b?)*
2b —2a 1—a? — b?
€. Answer 13:
1+ a? — b? 2ab -2b
LHS = 2ab 1—a®+b? 2a
2b —2a 1—a?® — b?
1|1+ a® — b2 2ab —2ab
" 2ab 1—a%+b? 2a* [Applying C; — aCs]
2b —2a a—a®—ab?
1|1+ a* —b? 2ab 0
=—| 2ab 1—a?+b?> 1+a?+b? | [Applying C; - C3 + G,]
2b —2a —a—a® — ab?
1+a2+b2 1+ a? —b? 2ab 0
= —a 2ab 1—a?+b%* 1
2b —2a —a
[Taking 1 + a? + b? as common from C;]
1+a2+p2|1+a®—b? 2ab 0
==z 2a’b a—a®+ab?> a | [Applying R, = aR,]
2b —2a —a
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1+a2+b2 1+a2—b2 2ab 0
== 2a*b+2b —a—a®+ab?* 0 | [Applying R, = R, + R3]
2b —2a —a
1 +gf—b* 2b 0
=1+a*+b*)|2a?b+2b —-1-a%?+b*> 0
2b -2 -1

[Taking a as common from C, and C;]

= (1+a?+b)(-1D{(1 + a® — b?*)(—1 —a® + b%) — 2b(2a®b + 2b)}
[Expanding along Cs]

=—(1+a?+ b*){—1—a® + b® — a® —a* + a?b*+ b® + a?b* — b* — 4a’h? — 4b?}
=(1+a?+b3){1+a*+ 4+ 2a% + 2a?b? + 2b?}
= (1+a®*+b*)(1+a*+b*)? = (1—x%)% = RHS

Question 14:

a’+1 ab ac
ab b2 +1 bc |=1+a*+b?+c?
ca ch c?+1
€. Answer 14:
a’+1 ab ac
LHS=| ab b +1 bc
ca cbh c?+1
1 |la*+a a®b  a’c
= ab? b3+b bic [Applying R, = aR;,R; = bR3,R; = cR4]
cta c?h 3B +c
abcla®+1  a? a*
=—| b2 p+1 B
g2 c? c?+1

1+a%+b%+c?

= bz

c

=(1+a?+b?+c?

=1 +a’+b*+c?)

[Taking a as common from C;, b from C, and ¢ from C;5]

1+a®?+b? +c?
b2+1
2

c

=1, 1

=1

=1+a*+b*+cH{1-0}
=1+a®+b*+c?>=RHS

1+ a?+b%+c?
bZ
c4+1

[By Ry = R, + R, + R;]

ct+1
[Taking 1 + a? + b? + ¢? as common from R ]

1
b2
c?+1

[Applying C; — C; — C;,C, = C; — C5]

|Expanding along R, |
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Choose the correct answer in Exercises 15 and 16.
Question 15:
Let A be a square matrix of order 3 x 3, then |kA| is equal to:
(A) k|A] (B) k*|A| (C) k*|A] (D) 3k|A|
€. Answer 15:
If B be a square matrix of order n x n, then |kB| = k™ 1|B|
Therefore, |kA| = k31| A| = k?|A|
Hence, the option (B) is correct.

Question 16:

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

£. Answer 16:

Determinant is a number associated to a square matrix.
Hence, the option (C) is correct.
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