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CBSE Class-12 Mathematics
NCERT solution
Chapter - 4

Determinants - Exercise 4.2

Using the properties of determinants and without expanding in Exercise 1 to 7, prove
that:

X A x+a
1.lv b yv+b=0
z C I+
¥ a x+a
Ans. Given: [v &  v+b|=0

Z ¢ Z+e
Operating C;, — C,+ C,

x+a a X+
v+b b y+5|=0

Z+e € Z+4c

= 0=0["." C; and C, are identical]
— L.H.S. =R.H.S.

a—-b b—c c—a

2. lb—¢ c¢c—a a-—-58|=0

c—a a—b b-c
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a-b b—c c—a
Ans. |b—c c—a a-b

c—a a—b b-c
Operating C, — C,+ C, +C,

g=b+b—ct+ec—a b—c
=lb—ec+c—ata—b c—a

c—at+a—b+b—c a-b

0 b—¢c €¢—a

= |0 ¢—aga a-5b/=0=RHS.

0 a-b b-—c

[-." All entries of one column here first are zero]

[ -

i
[y
L

5 26
2 7 65
Ans. |3 & T35
5 86

operating C, — C, —

2 7 63
=13 8 T2

5 9 81

2 7 7
=93
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=9x0=0]["" two columns are identical] Proved.

—

be  alb+c)

4.1 ca blct+a)l=0

1 ab cla+d)

1 bc aldb+c)
Ans. |  ca blc+al

1 ab cla+bd)

1 be ab+ac
=11 ca bec+ba
1 ab ca+ch

Operating C; — C;+ C,

1 be abt+ab+ac
1l ca abt+ab+ac
1 ab ab+ab+ac

1 b 1
=(ab+ab+ac)ll ca 1
1 ab 1

= (gbh+ab+ac :| [0 :| =0 [*.* two columns are identical] Proved.

lb+e) g+r y+z P x

5.lle+a) r+p z+x|=2p g ¥

la+b) p+g x+y c r 2z
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(b+c) g+r y+z

Ans.LHS.=|c+a] r+p z+x

(a+b) p+g x+y
operating B, - R, +F, +R.

b+c+ec+ata+b g+r+r+p+p+g yv+z+z4+x+x+y
= c+a F+p Z+x
a+b p+a x+y

2(a+b+c) 2{p+g+r) 2(x+y+z)

a+b p+g x+y
(a+b+c) (p+g+r) (x+y+z)
=2 c+a r+p Z+x
a+b p+ag x+y

[operating B, =R, — R,]

b g V

=2lc+a r+p Z+x
a+b p+g x+y

[operating R, =+ R.— R,]

b g v

w

=2le+a r+p zZ+x

a P X

[operating K., = E, —R.]
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v

S
o

=2l ¥ z

a p x

[Interchanging K., and E.. ]

b g 3
==2la p x
c F z

[Interchanging K., and E..]

a p X
=—(=2)p g ¥
' ¥ z

T

a p
=2 g  y|=RHS
c ¥ z
0 a —b
6. |[—a 0 —c| =0
b e 0
0 a —b
Ans.Let A =|—a 0 —c
b c 0

[Taking ['_—1_'] common from each row]
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0 —a b
=>A=(-1)]a 0
—b —c 0

Interchanging rows and columns in the determinants on R.H.S,,

0 a —h
A=—=—a 0 —c
b c 0
= A=-A
= A+A=0
= 2A=0

= A = () Proved.

—a’ ab  ac
7.lba  —b  bc |=4a’bie’
ca ch  —¢
—a’ ab  ac
Ans. L.H.S. = |ha —bt b
cal ch ¢’

Taking common a. &, ¢ from R, R, R. respectively,

ey o sl
= abc |a -5 b

a b —

[operating K., - R+ F.,]
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0 0 2c
=abcla -b ¢
a h —c¢
—b
= abc 2c ‘
b

= abc.2c(ab+ab)

= abc.2c 2ab = 44°b*c* =RH.S.

8. (1)

(D) |a

Ans. ) LHS.=|l &b B°

b b|=(a-b)(b—c)(c—a)

1 1
b c|=la-b)(b—c)lc—a)(a+b+c)

0 b—a (b—a)(b+a)
0 c—a (c—a)(c+a)
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Taking (b-a) and (c-a) common from Ry and R3 respectively.

1 a a?
=((b—-a)(c—a)|0 1 (b+a)

0 1 (c+a
R2 —>R2 —Rg

1 a a?
=(b—a)(c—a)|0 0 (b—2c)

0 1 (c+a)

[Expanding along 1% column]

0 (b+a)
1 (c+a)

=(b—a)(c—a)(0—(b—0¢))
=(b—a)(c—a)(c—0)

=(a=b)(b—c)lc—a) =RHS. Proved.

1 1 1
(i) L.H.S. = |a b -
& B &

operating C, — C,— €, and C, = C, - (|

I
&
-
|
&
)
|
&

1l
—h
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b—a

(b—a)(b* +a’ +ab)

(6-a)(c-a) (6% +a* +ab)

1

C—l

[:t'.—-:lf_][.f.:+c:f:+c:f|:'..]

1

['n:: +a° +m:']

(b—a)(c—allc”+a” +ac—b" —a” —ab|

(b—al(e—a)|c b +ac—ab]

- (b—a)(c—a)[(c=b)(c+b)+ a(c—b)]

Ans. |v

L.HS. =

|b—a)lc—allc—b)lc+b+a)
—I'c;r—b;ll_'c—c:rZIi_—I'b—t)l_'c +E:+c;r:I—I

la=b|(b—c|le—a)la+b+c)| =RHS.

zx|=(x—y){y—z)z—x) (2 +yz +2x]

zx|=(x—y)(y—z)(z —x)(xy+yz +2x)

[Multiplying B ,, K .. by * V. Z respectively]

Material downloaded from myCBSEguide.com.

9/20


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets

x2 3
y? oy’
22 23
X x
v

23

Taking xyz commong from Cg

xyz

xz |

[ ]

x

[ )

[ )

[ )

x

[ )

|
-

[ )

l:._!
(I} i

[FE]

k=
AT

[FE]

e

LFE]

[operating R, =R ,— R,.R, =R, - R,]

X X 1
=lv-x v-x 0
t-x I —-x 0
I:L.a- _ -.'I.,.H- I:L.-" _ .'::'
= 1 - = = il
7T —=x 7T —x

|
(

y=x)(y+x) (y—x)(3"+x" +1x)

z—x)(z+x)
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y+x ¥y +x +¥x

(y-%)(z 3

7T+x ZZ+x +zx

(y—x)(z—x])| yz* —zy“+x=* —1}"]

(3-3)(z =) 3z (2= ) +x(2 )]

(yv—x){z—x)| yzlz—v)+x(z—y)(z+ }'“I]

(v—x){z—x)(z—1) [}'z+ x|z +J.'tl:|

—I:.T—v j I:z —J:] [—I:J.' —z]:l[}'z +x= +.1:L']

(x—yyv—z)lz—x){ xy+yz+2zx) =RHS.

x+4 2 2y
10. () |2x x+4 2x =I:5.T+4J [:4—_1']‘
2x 2x v+4
vtk v
iy y+k v |=E(3y+k)
1 v oooy+tk
r+4 2x 2x
Ans. () L.H.S. = [2x x+4 2
2x 2x x+4

R.—-ER +R,.+E.
[R, >R, +R,+R;]
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Sx+4 Sx+4 Sx+4
= 2x v+ 4 2x
2x 2y v+ 4

Taking 5x+4 common from R

1 1 1
= (5x+4)2x x+4 2x
2x 2x x+4

[operating C, —+ C,— C, and C, = C; — ]

1 0 0
= (Sx+4)2x 4-x 0

2x 0 4—x

. o d—-x 0
=(5x+4).1

0 4—x

= (8x+4)(4—x) =RHS.

@) L.H.S. = |v v+k v
v Ix  v+k

C, > G+ C,+C,
[C, = G+ Gy +C]

3}.+A__ v v
=5v+k  v+Ek ¥
v+ k v v+

Taking 3y+k common from C;
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1
= (3 +K)1
1

Y Y
v+ Kk v
v v+k

[operating C, = C,— C, and C; = C, - C,]

1
= (3y+k)[0
0

. Lk
= I3}'+ﬁ:|.1‘
S0

¥ 1
i 0
0 k
0
K

= (3y+k)k = K3y +k)

= R.H.S. Proved.

a—b—c¢
11. (D) 25

2e

x+yv+2z

(b |z

Ans. (i) L.H.S. =

2a 2a

b—c—a 26 |=(a+b+c)
2c c—a—~h
x v

v+z+2lx ¥ =2(x+y+ z_']:
x z4+x+2y

a—b-—c 2a 2a
25 b—c—a 2b
2c 2c c—a—~h

R, >R, +R,+R,
[R; >R +R; +R;]
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a+b+ec a+b+c a+b+c
= 2h bh—c—a 25

2c 2c c—a—=n

Taking a+b+c common from Ry

1 1 1
=(a+b+c)|2b b—c—a 25
e e c—a—2b

[C,=»C,— ClandC, > C,- C|]

1 0 0
=(a+b+c)|2b —b—c—a 0
2c 0 —c—a-—>b
. o |-b—c—a 0
=la+b+c). 1l
' —c—a—=b

= (a+b+c){—(b+c+a)}l{-(c+a+d)}

= (a+b+c| =RHS. Proved.

x+yv+2z X v
(i) L.H.S. = |z y+z+2x v
z x z+x+2y

[C, = C+Cy+ Gy

2(x+y+2z) x v
= 2(x+y+z] v+zr+2x y
2(x+y+2z) x s+x+2v
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Taking 2(x+y+z) common from Cq

1 x v
=2(x+y+z)l y+z+lx v
1 x z4+x+2y

[R,—»R,-R,andR,—>R.-R]

1 x v
=2(x+y+z)I0  x+y+:z 0
0 0 x+Vv+z
. L |lxt+ty+=z 0
=2 x+y+z).1.
' x+v+=z

=2(x+y+z){(x+y+z) -0

= 2(x+y+z) =RHS. Proved.

1 x X
12. |x* 1 x =['1—r:']:
x X 1
1 x X
Ans. L.H.S. = |x* 1 x
X x° 1

R, >R,+R,+R.
[R; >R;*R,+R;]
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1+x+ ¥ 1+ x+ x? 1+ x+x*

-

= x° 1 x T

X X 1

2

Taking 1+x+x“ common from Ry

1 1 1
= ['_1+ x+x _'] © 1 x

-
&

r x 1
[C: —C,— ClandC, - C, - Cll

1 0 0
= (14+x+ ) 1-x  x—x
x X -x 1-x

i = ]- - .-'LF‘. .-'|..-_ .-'L-‘.
= [1+x+x" .1

-

= 1—x

: =21+ x)  x(1-x
= [_1+J:+_T‘_]-1. [' N : [' )

—x(1-x] 1-x

-
i

| I

= I:.1+ vt I !_[:1—.1’.]: [1+ x)+ v (1- x|

= (1+x+x7 [1—.1’_]: (1+x+x7|

(1+x+2%) (1-x)°

-
¥4

1+ x+ | (1= x) |

—

(M—x+x—x'+x*—¥)
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= (1-x"| =RHS. Proved.

1+a’ -5 2ab -2b
13.| 2ab 1 —g*+b" 2a |=(1+a*+57)
25 —2a 1—a' — b’
1+a’ —b° 2ab —2b
Ans.L.HS.=| 2ab 1—a*+4° 2a
2b —2a 1-a' —b*

[C, > C,-bC,andC, > C,+a C,]

l+a* +5°
= 0
h(1+a b |

- (14457 0 1

R, >R,-bR]

- (14a* +5%)

=(1+a* +b |

0 —25
1+a”+4° 2a
—a(l+a+b"|  1-a —b"
1 0 —25
2a
b —a l1—-g-b°
1 0 —25
0 1 2a
0 —-a l1-a +b°
1 2a
—a 1—a® +5°

- (1+a*+8*) (1-a* +57 +24°)
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= (1+a* +b?) =RHS.

a* +1 ab
14. | ab b+1

Cel ch
as+1
Ans.L.HS.=| ah h
el

e

be

¢l +1

=1+a’+b*+c?

ac
be
e +1

Multiplying C,.C,, C; by a.b.c respectively and then dividing the determinant by abc,

ala +1} ab’
1 - ' .
=—| ab bl +1]
abc : :
ac bc

Taking a,b, and ¢ common from Ry, Ry and R3 respectively.

at+1 h* o
abc . . .
=—| a b +1 c”
abe ] ] .
a b* co+1
[C, = C+C,+C,]
l+a*+b*+c* B°
abe . - - -
= — |{l+a +b "+~ b +1
abc ... .
l+a +b " +c¢° h*
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1 e’
= (1+a*+b7 4+l B +1 c*
1 B et +1

1 b e
=(1+a’ +b°+c7)0 1 0
0 0 1

= (1+a*+ 5 +¢)(1)(1-0)

=1+ag°+h*+c* =RHS. Proved.

Choose the correct answer in Exercises 15 and 16.

15. Let A be a square matrix of order 3 x 3, then |_|EC.":'L| is equal to:

A) kA
(B) k*|A]
(© & |A]
(D) 3|A
(@, a, a;)]

Ans.LetA=|g,, ay a, |beasquarematrixoforder3x3. ...

11 12 13
A=y, hay g
| g, ko, g
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b, kg

= |kA|=|kay, kay, ay
fay  kay, s

a, 9p 4

e |£'L| [From eq. (i)]

Therefore, option (C) is correct.

16. Which is 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.

Ans. Since, Determinant is a number associated to a square matrix.

Therefore, option (C) is correct.
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