Class XII Chapter 4 - Determinants

Maths

Exercise 4.2

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

X ] X+a

¥ b y+b=0

z C I+c
Answer

X o xX+a X &l X X i il

v ] v+b =y h ¥ty i] hl=0+0=10
z [ z+c Z [% Z Z o o

[I lere. the two columns of the determinants are idt‘n[iua]]

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

a-b b-c c-a

b—¢c c¢—a a-b=0

c—a a—-b b-c

Answer

a-b b-¢c c-a

A=b—¢c c—a a-b

c—a a-b bh-¢

Applying R, = R, +R,, we have:
a—c b—a c—b
A=slb—c c—a a—~h
a-¢c)  ~(b-a)  ~(c-b)

a—-¢ b—a c-b

=—|h—-¢ e¢—-a a-h
a—-¢ b—a c-bh
Here, the two rows R; and R; are identical.
S A= 0.
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Using the property of determinants and without expanding, prove that:

2 7 65
3 8 75|=0
5 9 86
Answer
2 7 65 2 7 63+2
3 75 =3 8 7243
5 9 865 9 81+5
2 7 63 2 7 2
=3 8 72| +(3 8 3
5 9 81 |5 9 5
2 7 9(7)
=3 8 9(8)+0 | Two columns are idunlicu]]
E 9 9{9]_
2 7 7
=93 8 8
5 9 9
=10 [']'wn columns are idenliuu]]

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

I be a(b+c)
I ca blc+a) =0
1 ab cla+b)
Answer
1 he a(b+c)
A=l ca b(c+a)
| abh L'l::ﬂ"'f]:}
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By applying C; — C; + C,, we have:

1 he ab+be+ca
A=l ca ab+be+ca
1 ab ah +he +ca

Here, two columns C; and Cs are proportional.
S A= 0.

Question 5:

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

b+c g+r y+:z a P x
c+a r+p z+x =25 q v
a+b p+g x+y C r z
Answer

b+c g+r y+:
A=lc+a r+p Z+x
a+b p+g x+y
b+ec g+r y+z| |b+c g+r y+:z
=lc+a r+p z+x|+je+a r+p c+x
a P X b q y
=A +A, {Su}'}
b+c g+r v+:
Now, A, =lc+a r+p =Z+x
a p X
Applying R, — R, — R3, we have:
b+c g+r v+z
A =l r z
il P x

Applying R, = R, —R,, we have:

b q y
A= r z
a P x
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Applying R; <R3 and R; <R3, we have:

a p
A==y
c r

b+c g+r

A, =lc+a r+p

b i

x| |a P X

y=|b g 3

- C r -
v+z

Z+X

. 1.1

Applying R; —» R; — R3, we have:

[ r

A,=lc+a r+p z+x
b i b
Applying R, = R, — R, we have:
" z
A, =\a P x
b q ¥

Applying R; <R, and R, <R3, we have:

a P
A, = {_1}2 b i
¢ r

From (1), (2), and (
o p
A=2lh q

C r

x| a P x
yi=b q y
e r z

3), we have:

x

.1"-

z

Hence, the given result is proved.

By using properties

0 d —bh
—a 0 —c|=
b C 0

of determinants, show that:

-(2)
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Answer
We have,

0 a —b
A=|-a 1] —c

h & 0
Applying R, — ¢R,, we have:

(0 e ~be

A= 1 i 1] c

‘b o

Applying R, = R, —bR,, we have:
ab ac ]

A=—|-a 0 -
b e 0
b c 0

-4 —d 0 —

“I c 0

By using properties of determinants, show that:

5

—a ab ac
ba -b"  be |=4a’b’c’

-

ca ch —C

Answer

Page 11 of 96



Class XII Chapter 4 — Determinants Maths

-a®  ab  ac
A= lba -b* b
ca ch —c*
—-a b C
=ahc|a ~h C [Taking out factors a, b, ¢ from R, R, and Ri]
a b —0
-1 1 I
=a’h’c? |l -1 1 [Taking out factors a, b, ¢ from C,, C,, and Ci]
| | -1

Applying R, — R, + R; and R; —» R3; + Ry, we have:

-1

A=a’bh’e* |0

0

g % ﬂ 2
=abhe (-1

{ }2 0

=—a'b’c’(0-4)=4a’b’¢’

= =
)

Question 8:

By using properties of determinants, show that:

I b b'|=(a=b)(b-c)(c—a)

o c e’
(1)

1 | 1

a b e|=(a-b)(b—c)(c—a)(a+b+c)
(ii) a’ b ¢t
Answer

1 a a

Let A=l b b
) l C ¢’
(i)
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Applying R; — R; — Rzand R, — R, — R3, we have:

0 a-¢ a -¢
A=|0 b—c b ¢
| ¢ ¢’
0 -1 —a—c
=(e—a)(b—c)|0 I b+c
1 ¢ ¢t

Applying R; — R; + Ry, we have:

0 0 —a+bh
A=(b-¢)(e—a)0 1 b+e
1 c ¢’
0 0 -1
=l:ﬁ—b}{b—c}{c'—a}ﬂ 1 h+e
1 ¢ ¢t

Expanding along C;, we have:
] I
1 b+¢

:[a—h}{r‘:l—c:l{c—a}

A= {a—h]{h—{'}{c—a}

Hence, the given result is proved.

| 1 I
A=la b C

i 3 I?
(ii) Let ] b C

Applying C; —- C; — Czand C, — C, — C3, we have:
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0 0 |
A=lg—c b-c¢c ¢

3 3 23 3.3
a —c b=

] 0 1
=a-c b—c C
(a-c)(a +ac+c®) (b-c)(b’ +bc+c7) ¢’
] 0 |
:(c'—ﬂ}(h— c‘} -1 1 c
—(uz+ac+c‘3) (b3+bc+cz) ¢

Applying C; — C; + C,, we have:

0 0 l
A=(c—a)(b-c)0 | c
(bz —a:)-i- [bc— ac] (b:' +£:c'+c:) I
0 0 I
=(b—c)(c—a)(a—b)0 1 ¢
~(atbic) (b +betc?) ¢’
0 0 |
=(a-b)(b-c)(c—a)(a+b+c)0 1 c
-1 (b*+be+c) ¢’

Expanding along C;, we have:

ﬂn.:[a—h}{b—c'}{c—a}{a+b+c=}{—l}‘? :

= (a—h}(h —c‘)[c —a]{u +h +c]

Hence, the given result is proved.

Question 9:

By using properties of determinants, show that:
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X x’ vz
¥ ¥ zx| = (x—y)(y—z)(z—x)(xy+ yz +zx)
z z* xy
Answer
x xt oz

Let A=|y Vv zx|.

L8]
=

X x* yz
A=|y—x p—x? X — yz
z—x -y Xy —yz

-2) () ) (v-)
(z—x) (z—x)(z+x) —-y(z-x)

X x* yz
=(x—y)(z—x)[-I —x—y z
| I+x -y

Applying R3; — R3 + R,, we have:

X x yz
ﬁ:[x—_v){:—.r)—l o Tl z
0 z-y z—y
X X yz
=(x=y)(z-x)(z-»)-1 x-y z
0 1 1

Expanding along R;, we have:
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b
X X
+1

T TE) [ A
=(x—y]{:—x][:—y}[{—xz—y:]+(—x: —xy+x:]:|

==(v=2)(z=2) (2= 2) (ot 3z 4 20)
= (x =)y =) (z=x) (3 + 7+ )

Hence, the given result is proved.

|

Question 10:

By using properties of determinants, show that:
x+4 2x 2x
2x x+4 2x |=(5x+4)(4-x)
2x 2x x+4

-

(1)
y+k oy v
v v+k v = k'?'{_3.1,'+1(j
(ii) v ¥ y+k
Answer
x+d4 2x 2x
A=|2x x+4 2x
(0 2x 2x x+4
Applying R; — R; + R, + R3, we have:
Sx+4 Sx+4 Sx+4
A=|2x x+4 2x
2x 2x x+4

1 1 1
:{5x+4} 2x x+4 2x
2x 2x x+4

Applying C; — C, — C4, C3 —» C3 — C4, we have:
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1 0 0
A=(5x+4)2x -x+4 0
2x 0 -x+4
1 0 0
=(5x+4)(4—x)(4-x)]2x 1 0
2x 0 1

Expanding along Cs;, we have:

21 0
A=(Sx+4)(4-x) | 1
S

=(5x+4)(4-x)

Hence, the given result is proved.

v+k oy v
A=y v+k ¥
(ii) v v+k
Applying R; — R; + R, + R3, we have:
3v+k 3y+k 3y+k
A=y v+k ¥
v y y+k
1 1 1
=(3y+k)|y v+k ¥y
¥ ¥ y+k

Applying C; —- C, — C;and C3 — C3 — C4, we have:

1 0 0
A=(3y+k)y k 0
¥ 0 k
l 0 0
:k:{3}'+k] bt I
¥ 0 |

Expanding along C;, we have:
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o
=k (3y +k)

. 1
A=k (3y+k) 1

J_.l

Hence, the given result is proved.

By using properties of determinants, show that:

a-b-c 2a 2a
2h b—c—a 2b :{a+b+c}"
0 2c 2c c—a—b
X+ y+2z x ¥
z v+z+2x ¥ —2{x+y—z]"
(i z X Z+x+2y
Answer
a—bh—c 2a 2a
A=| 2b b—c—a 2h
(0) 2c 2c c—a—b
Applying R; — R; + R, + R3, we have:
a+b+c a+b+c a+hb+c
A=|2h b-—c—a 2h
2c 2e c—a—hb
1 1 1
:(a+b+c)2b b-c—a 2h
2c 2e c—a-h

Applying C; — C, — C4, C3 —» C3 — C4, we have:

1 0 0
a:[a+b+.:] 2h —{a+b+c} 0
2c 0 —{a+h+£'}
1 0 0
=(a+b+c)26 -1 0
2c 0 -1
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Expanding along C5, we have:

A=(a+b+e) (-1)(-1)=(a+b+c)

Hence, the given result is proved.

xX+y+2z x ¥
A=| =z y+z+2x ¥
(ii) z X I+x+2y
Applying C; — C; + C, + C5, we have:
2{x+}-‘+z} x ¥
A=2(x+y+z) y+z+2x ¥
2{x+}'+z} x z+x+2y
| x ¥
:2(,r+y+z]l Y+z4+2x ¥
| x z+x+2y

Applying R, — R, — R;and R; — Rz — Ry, we have:

1 X ¥
A=2(x+y+z)0 X+y+z 0
0 0 X+y+z
| x ¥
=2(x+y+2)|0 | 0

0 0 |
Expanding along R;, we have:
ﬂ.:2{.1.:+y+z}3(1]'{1—[;}}:2{x+)=+:_}1

Hence, the given result is proved.

By using properties of determinants, show that:

| X X
x° | x ={I—.~r3);
X x° ]
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Answer
] X ¥’
A=|x? I X
s x° ]

Applying R; — R; + Ry + R3, we have:

l+x+x l+x+x 1+ x+x°
A=’ | X
¥ X |
I 1 1
(1+x+x J : 1 X
X x 1

Applying C; —- C, — C;and C3 — C3 — C4, we have:

1 0 0
ﬁ.=[|+:¢+x:)x3 1—x* x—x
x x —x 1—x
1 0 0
=(1+x+x2){1—x}[l—x] x l+x x
X -x |
1 0 0
=(]—x"](|—x} ¥ l+x x
X —x |

Expanding along R;, we have:

I+x X

A=(1-x |

J(1-
1] 1+\:+1}
{‘—f‘]{ ')

=(1 x-']"

Hence, the given result is proved.
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Question 13:
By using properties of determinants, show that:

l+a” —b° 2ab —2bh
2ab 1—a’ +b* 2a =(] +a’ Jrh:)'t
2h —2a 1—-a* -4
Answer
l4a* -b° 2ab -2b
A= 2ab 1-a* +b° 2a
2h ~Z2a 1-a’ —b*

Applying Ry — R; + bRsyand R, — R, — aRs, we have:

l+a® +b 0 —b{|+fﬁ+b-’}
A=D 1+a” +b° a[]+a3+h")
2b —2a I—a’ —b"
1 0 ~h
el . J
=(1+a'+b') 0 | a
2h 2a l-a -b°

Expanding along R;, we have:

A=(1+a +5) [{1)

=(1+a*+5*) [1-a* = +2a* ~b(-2)]

0 I

2h —2a

1 i

2a l-a'-¥

|

‘_h

(1+a® +5°) (1+d* + %)

¥

(1+u: +h:)'

Question 14:

By using properties of determinants, show that:
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a +1 ab ac

ab B +1 be =l+a* +b +¢°
ca ch 41

Answer

a +1 ab  ac
A= ab b +1 be
ca ch ¢ +1
Taking out common factors a, b, and c from R;, Ry, and Rs respectively, we have:

a+— b o
a
A =abela b+ l c
b
]
a h o+—

c

Applying R, — R, — R;and R; — Rz — Ry, we have:

a+ 1 h s
a
1 1
A =abe|—— — ]
a h
1 |
= 0 -
a c

Applying C; — aC;, C; — bC;, and C; — cCs, we have:

a+1 b ¢
A=abex l -1 1 0
abe O 0 |
a+1 b ¢
=|-1 1
-1 0 1

Expanding along R;, we have:
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:—1{—{,‘2)+(az+]+b2}:]+f412 +h +ct

Hence, the given result is proved.

Choose the correct answer.

. kAl
Let A be a square matrix of order 3 x 3, then ||s equal to

a KMlg K

Answer

Al K45 3k|4

Answer: C

A is a square matrix of order 3 x 3.

a, b, fal
Letd=|a, b, o |
a4 by G
fa, kb, ke,

Then, kd=| ka, kb, ko |
ka, kb, ke,

ka, kb, ke,

kA= ke, kb, ke,

ke, kb, ke,

a, b, e
=k'a, b, ¢ (Taking out common factors & from each row )
oy b, oy
=k*|4
kA=A

Hence, the correct answer is C.

Which of the following is correct?
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A. Determinant is a square matrix.

B. Determinant is a number associated to a matrix.

C. Determinant is a humber associated to a square matrix.
D. None of these

Answer

Answer: C

. A=|aif .

We know that to every square matrix, [ "l] of order n. We can associate a number
. . ath

aif = (i. f)

Thus, the determinant is a number associated to a square matrix.

called the determinant of square matrix A, where element of A.

Hence, the correct answer is C.
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