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Exercise 4.2 Page No: 119

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

X a x+ta
v b v+b=0
1. 12 ¢ Z+c

Solution:

L.H.S.

¥ a x+a
v b v+b

Z ¢ Z+c

Applying: C1 + C2

¥x+ta a x+ta
yv+b b v+b

I+ C I+c

Elements of Column 1 and Column 2 are same. So determinant value is zero as per
determinant properties.

=0
= RHS
Proved.

a—b b—c a-—a
b—c c¢c—a a-bl=0

5 le—a a—b b-c

Solution:
a—b b—-c a—a
b—c c¢c—a a-b|

c—a a—b b—c
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Applying: C,—»C+C,+C;
0 b—¢c a—-a
=0 c—a a-b
0 a-b b-c

=0

All entries of first column are zero. (As per determinant properties)

2 7 63

3 75|=0
3 5 %6
Solution:
2 7 A3
3 8 75
5 9 &

Applying: C3->C3-C1

2 7 65 2 7T 7
3 T2l = 93
5 81 5

Elements of 2 columns are same, so determinant is zero.

=0

Proved.

4.

1 bc alb+e)

1 ca b(l:+c;r]:[]
1 ab f.I:c:r+.’J]
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Solution:
1 bc c;r(b +f.j

1 ca b[:f. +c;r]
1 ab ¢ I:c;r+b]
Applying: C3-> C3 + C2

1 bc abt+ab+ac
1 ca abt+ab+ac
1 ab ab+ab+ac

(ab + ab + ac) is a common element in 3 row.

1 & 1
= (cxb+ab+ac)1 ca 1
1 ab 1

Two columns are identical, so determinant is zero.
=0

5. Prove that

I:E:+|:) g+r v+:z P
I:|:'.+c;f:| r+p z+x|=2p g ¥
(a+b) p+g =x+y c F

Solution:

LHS:

Applying: Rt P Ri*R:+R;

b+ct+ctatath gtr+r+ptptg ytztzt+xt+xty
c+a F+p I+x
a+b p+gq x+y

I:c;r+b+|:] [p+q+r] I:.T+_:L'+ZJ
= 2| c+a r+p 4+ x
a+b p+g x+y

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

)
m BYJ U S NCERT Solutions for Class 12 Maths Chapter 4 Determinants

The Learning App

Applying:
R,»R,-R,
and R: 2R;— R,

b q V
le+a  r+p Z+x
a J2 X
Again, R, =R, =R,

b g 1

Interchanging rows, we have

a p x
218 g ¥
' ¥ Z
= RHS
Proved.

6. Prove that
0 a -b

—a 0 —c|=0
b ¢ 0

Solution:

letA=|b ¢ O

Taking (-1) common from all the 3 rows. Again, interchanging rows and columns, we have

0 a b
A=—|-a 0 —c
b c 0
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A =-A
Which shows that, 2% =0 or & =0. Proved.

7. Prove that

-~ ab arc
1 r I T
ba =b bol|=da b

pl
ca  ob =

Solution: LHS:
—a®  ab e
ba —b  be

=
ol ch =

Taking a, b, ¢ from row 1, row and row 3 respectively,

Fol h  —c
R, —-ER,+R,
] 0 2c
= abcla -5 ¢
a h —c¢
—b
:abl::{Elc:}'ﬂr ‘
a b

= 2abc”2 (ab + ab)
= 4a%b?c?
= RHS

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

8.
1 a da
PR b fJ:={c.:—h]{I:—-:-][r—n]
1 & &
1 1 1
i) l[a # el=(a=b)(b—c)c—a)la+b+c)
a B
Solution:
()LHS:
1l a a
1 B &
1 [
1 a a’

0 b-a b-d
1 ¢c—a ¢ -a°
Expanding 1%t column,

bh—a b —a

c—da cT—a

Taking (b-a) common from first row,

) » N1 b+a
= (b—a)lc—a]

c+da

Simplifying above expression, we have
= (b-c)(c-a)(c-b)

=(@a-b)(b-c)c—a)

= RHS

Proved.
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(ii) LHS

= |a b—a c—a
a

Pa ¢ -a
Expanding first row

b—a c—a

=1

= [:b—c;rj I:c—c;r]

(b—a) [:b: +a’ +c;fb:] (c—a) [t‘ +a’ +ac ]

1 1

[fb:+c:f:+c;fb~] [’ﬁ:+a:+c;rr:.~]

(b-a)(c—a)(c* +a° +ac—b" —a* —ab)
(b—a)(c—a)(c?—b* +ac—ab)
(b—a)(c—a)[(c=b)(c+balc—b]]

(b—a)(c—a)(c—b)(c+b+a)

=(a-b)lb—c)lc—a)lat+tb+c)

=RHS

Proved

9. Prove that

x
v

g

¥
_:L"

P

¥z

x| = (J:—J.'j I:_:L'—ZJ [z —.TJ (J.:L'+J.'z +z_1'j

Xy
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Solution: LHS

Vz

X x

vy

X

-

z I xy

Mulitiplying R, R, R by xy.z respectively

- -

x

yo ¥y mz

yVox y-x
= 1 3 3 =] e

(y-2)(z-

= (y—x)(z—x) [J.'z‘ +tw ezt txtxz—g - —xE-xy —x —.T‘J.':I

=(y—x)(z— J:][J.'z‘

y+x

Z+x

NCERT Solutions for Class 12 Maths Cha

|: V- J:] [ _:L': +x + u]
(z—x) [z x4 zx]

yo+x+x

F+x +Izx

—Zy +ax=" —J.:L"]

=(3 =)z =) a2 (z=3) (7]

= (y—x)(z—x)[3z(z-y)+x(z=y)(z+¥)]

= (yv=x)(z=x)(z-V] [}'z+ x|z + 1I:|

= (x—vWy—zWz—x)xv+yz+zx)

RHS(Proved)
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10.
(i) [x+4 2x 2x

2x 2x x+4

(ir) v+k hY v

v y vtk
Solution:
() LHS
x+4 2x 2x
2x x+4 2x
2x 2x x+4

R,—»R,+R,.+R,
[Ry >R+ R, +R4]

Sx+4 Sx+4 Sx+4
= 2x x+4 2x
2x 2x x+4
1 1 1
= I:SJ:+=1] 2x  x+4 2x
2x 2x x+4

C,—C,— C and C,—C.— C,

) R E 0
=(5x+4).1
o 4

= (5x+4)(4—x)

= RHS (Proved)

2 x+4 2 |=(5x+4)(4—x)

v ov+k oy =K (3y+k)
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(iLHS
vtk oy v

v ytk vy
v+ik

v 2x

C,—=C+C,+C;

3y+k Y v
= 3yv+k  yv+k v
Jv+i ¥ y+ik
1 v
= (3y+k)l  v+k ¥
1 v+k

C,—»C,-Cand C,—=C,-C

v
= (3y+Kk)0 0
0 k
, Lk 0
=(3yv+k).1
© |0 k
= K3y +k)
RHS (Proved)
11. Prove that,
(i) a—b-c 2a 2a
2% b-c-a 26 |=(a+b+c)
2c 2c c—a—>h
(ii)|x+2v+2z x v
z yv+z+2x v :2[_1;4_}-4_2)3
z X z+x+2y
Solution: LHS
a—b—c 2a 2a
2b b—c—a 25
le 2c c—a—>b
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R, >R, +R,+R,

a+b+e a+b+c at+b+e
= 2h bh—c—a 2b
2c 2c c—a—>h
1 1
:[c;r+b+|:] 25 b—c—a 25
2c c—a—~h
C,—>C,-Cand C,—=C,-(C
1 0
= I:c;r+b+|:] 25 —b—c—a 0
2c —c—a—>b
—h—c— 0
= (qeb+c()| T €
: —c—a—b

= (a+b+c)[-(b+c+a]][-(c+a+b]]

= (a+b+e)
(i) LHS
x+yv+2z x v
z v+z+21x bt
z x Z4+x+2y
C,—=C+C,+C;
2[:.1’+}'+z] x ¥
= 2(1’+}'+zj yv+z+21x bt
2[1’+;L'+zj x z+x+2y

Taking 2(x +y + z) common from first column. Then apply operations:

R,—»R,-RaMdR.>R.- R,
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1 x hY
= ZI:J:+ J.'+z] 0 x+y+z 0
0 0 x+yv+z

x+v+z 0

=2(x+yv+z)1) -
' X+ 1V+z

= 2[1’+ J.'+z] [I:J:+ _].'+z]: —D:I

=2(x+y+2)"3
= RHS (Proved)

12. Prove that

e s o
X I =« ={ l —.rg}_
o a1
Solution:
LHS
1 x x
X ] x
x ox 1

Rl —}R1+ R: +R_=
1+ x+ 1+x+x 1+ x+x°

= X 1 x

X x° 1

= (1+x+x)x 1 x

x x 1
C,—=C,-CandC,—=C,- ¢
1 0 0

= (14x+x7 )Y 1-x  x—x

X x-—-x 1-x
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=(1+x+) [ T
' : =X 1-x
) - 1—-x)(1+=x xll—x
sy [0 0
: ! —.T[:l - _Tj 1-x

:I:l+ x+1’:j| |:|:1—.T:|: (1+x)+ X (1- .T:I:jl
= [:1+.T+.T::]: [1—1’]:
= [:1—3:+ =+ —:r::]:
= (1-¢)
RHS
Proved.

13. Prove that

l+a” =5 2ah —2b
2ab 1—a’ +b* 2o ={1+H: +b° }1
2h —2a 1-a® -b?
Solution:
LHS
1+a” - b Zab =2b
2ab 1-a® +b* 2a
25 —2a 1-a® - b*

C,—»C-bC,andC, 5>C,+aC,

1+a” +5° 0 - 25
= 0 1+a’ +5° 2a
b(1+a’+b" |  —a(1+d'+b?)  1-4 -
1 0 -2b
= (1+a’+p°)0 1 2a

b —-a 1-a-»°

R.>R.-bR,
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= (1+a*+5%) [0 1 2a

= |:.l+c;f: +5 | L.
—a l—g*+5°

= (1+a°+5) (1-a* +b* +24°)

= [_'1+a*+b*‘_]3
RHS
Proved

14. Prove that

¥
a-+1  ab ac

ab b +1 be |=14a>+b* +c°

cet b 41
Solution: LHS
a +1 ab e

ab B +1 be
il ch 41
Multiply, C,.C,.C; bya, b, c respectively
Then divide the determinant by abc

c;r[:c;r:+l:] ab’® ac’
1|, L .
- —| a'b bl 5" +1] be”
abc : : L
a‘e bic cle” +1]
a“+1 b c
= abe a b+l c
abc ,
a b ¢ +1
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1+a® +b° +¢° B2 c?
= ﬁl+a:+b:+c: Bt +1 o’
abc L, , ,
1+a” +5° +¢° B* ct+1
1 3 c?
= (1+a*+8'+7 )1 B +1 e’
1 b ¢t +1

R,—»R,- R, andR,—>R.- R

1 b
= (1+a*+27+c)0 1 0
0 0 1

= (1+a*+5* +c*)(1)(1-0’
=1+a’ +b% +¢*

LHS

(Proved)

Choose the correct answer in Exercises 15 and 16
15. Let A be a square matrix of order 3 x 3, then | kA| is equal to
(AK|A|B)KZ|A[(C)k®|A|] (D)3k|A]

Solution:
Option (C) is correct.

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

Solution:
Option (C) is correct.
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