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CBSE Class-12 Mathematics
NCERT solution
Chapter - 4
Determinants - Miscellaneous Exercise

x sin & cos &
1. Prove that the determinant |—sin & —x 1 is independent of &
cos & 1 x
Cox sinf  cos@ |
Ans.Let A=|—sinf —x 1
| cos& 1 x|
Expanding along first row,
—x 1  |-sin@ 1 —sinéd —x
A=x —sin & +cosé&
X cos& X cos & 1

= A=x(—x"—1)—sin&(—xsin&—cos &) +cos & —sin 8 + xcos &
A=—¥ —x+xsin*@+sinBcosf —sin Fcosd + xcos” &

= A=—x —x+ _1;[ sin® 6 +cos* @] = —3 — ¥+ v = —y which is independent of &

F
[FE}

a a bec|l 1 a

[F)

U—I

2. Without expanding the determinants, prove that: |5 &~ cal=|1 5&°

i

[ )
4

Ans.LHS.=|b b ra
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Multiplying R4 by a, Ry by b and R3 by c.

a a
- lpr 2
ct
.

= ﬁ b
abe| .
.

a a
_lpr
ct e

1 a
=— &
1 &

[Interchanging C, and Cs]

= (==
1 &°
=1 &°
1 ¢
Proved.

[FE]

[FE]

[ER]

1 a a
1 b b
1 & ¢
HE
b*|=RHS
53

Material downloaded from myCBSEguide.com.

2/26


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets

cosgrcos 5 cosasin S —sind
3.Evaluate: | —sin cos 3 0
sin ¢cos 5 singsin S COS &

coscos 5 coscsinf —sind
Ans.Let A=| —sin cos 3 0

sin ¢ecos 7 sinasin 5 COS &

Expanding along first row,

cos ¢ cos G cosccos f—0)—cosasin F( —cosasin f-0)—sin ¢t —sin asin® f—sin czcos® ]
= cos’ cos® B+cos’ asin’ B+sin’ r:-.'l:.ﬁin: ,.!5’+|:|:|5:,a5’-]
= cos° r.:-:lfu:u:us: ;5’+5i11: ,5’-]+ sin” ﬂf[.Siﬂ: S+ .:.:.5:‘.!5"]

= cos o +sinT o

b+c c+a a+b
4.1f a.b and ¢ arereal numbersand A=|c+a a+& b+¢|=0. Show that either
a+b b4+c c+a

a+b+c=0 or a=b=c

b+ec c+a a+b
Ans.Given: A=|c+a a+b b+c|=0
a+b b+c c+a

[R, >R, +R,+R;]
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2la+b+c) 2{a+b+c) 2{a+d+c)
== A= c+a a+b b+c =1
a+b b+¢ c+a
1 1 1

= A=2{a+b+c)ic+ta a+b b+el=
a+b b+c c+a

Here, Either 2(a+b+cl=0

= ag+b+ec=0...... @@

1 1 1
Or [c+a a+b b+c|l=0
a+bh b+c c+a

[C, = C,-C and C; =»C,-C|]

1 0 0

= |lc+a a+b—-c—a b+c—c—al|=0
a+b b+c—a-b ct+a—-a-—-b
h—c b—a

— = () [Expanding along first row]
c—a c¢c—>h

U

(b—c)(c—b)-(b-a)(c—a)=0
be—b* —c* +hc—bc+ab+ac—a =0
—a —bt =t +ab+bc+ea=0

2a +2b+2c-—-2ab—2bc—2ca=10

L |

a*+a* +bh*+b +et +et —2ab-2bc—2ca=0
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= I:.-:;r:+E'.I:—Zab-]+|:.b:+f.:—th'..]+|:.c1f:+f.:—2('.::1]:[]
= (a=b] +(b—c) +(c—a) =0
— g—-b=0and p—c=0and s —g=10
I .T:-l—}':-l-E: =0 then x=0v=02z=0|

:}‘ﬂ'zb andbzf_ and c =a ......... (i1)

Therefore, from eq. (i) and (i),

either g+ h+er=00rg=h=r

Xx+a x X
5. Solve the equation: A =[x x+a x |[=0,a=0
X X x+a
x+a X X
Ans.Given: | ¥ x+a x =0
X X x+a

[R, >R, +R,+R;]

3x+a 3x+a 3x+a

— X x+a x (=0
x X x+a
1 1 1
= (3x+a)|x x+a x |=0
x x X+

Either 3v+ =10
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= N —— e (6))
3
1 1 1
Or |x x+a x |=10
X X X+

[C, 5 C,-C,and C, =C,

1 0O 0
= |x a 0|=0

x 0 a
= 1{a*-0]=0
= g° =0

= a=10

_EI]

But this is contrary as given that g = (J.

—a
Therefore, from eq. (i), x = — 1is only the solution.

[ )

6. Prove that: A = c;f: +ab
ab

[ )

a be

Ans.L.HS. = |a° +ab b
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-
i

a be r.'.[:-:;r+ c)
= lala+d) b ac

ab E:[E?+ ¢ o

a c (a+¢)
= abc|a+b) b a
h [J_E:+ c) c

[R; >R, -R;-R;]

a—a—b—b c—b—-b-c

= abc a+h b
b b+c
—25 -25 0
=abcla+b b a
b b+c ¢

[C: _:"E:_Cll

25 0 0

abcla+bh —-a a

b £ e

abe|-2b)—ac—ac)

Aa*hic? =RH.S. Proved.
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| 3 -1 1 1 2 -2
7.0A7=/-15 6 —5|andB=|-1 3 0 | find (AB)"
|_ 5 -2 2 | |_ n =2 1 |
M3 -1 1] _ 1 2 =12
Ans. Given: A~ =| —1% f —5|andB=|-1 3 0
|_ 5 -2 2_ I_D -2 1 |
Since, | AB '|_1 —B'A 7! [Reversal law] .......... 6))]
1 2 =2
Now |E|: -1 3 0
n -2 1

=1(3-0)-2(-1-0)+(-2)(2-0) = 3+2-4=1=0

Therefore, B-! exists.

'3 1 2| |3 2 6
adj.p= 2 1 2|=/1 1 12
6 2 5| [2 2 5
: 1_‘3 2 6]
Bl =_(adj.B)==|1 1 2
Bl
12 2 5
3 2 63 -1 17
Fromeq.(, (AB) =1 1 2| -15 6 -5
12 2 5/ 5 -2 2
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[9-30+30 —3+12-12 3-10+12 ]
= (AB) " =|3-15+10 -1+6-4  1-5+4
|6-30+25 -2+12-10 2-10+10|

9 -3 5
=|-2 1 0
1 0 2
(1 -2 1]
8.LetA= -2 3 1 |. verify that:
1 1 5]
@ (adj. A" = adj. (A7)
) (A7) = A
(1 -2 1]
Ans. Given: MatrixA= -2 3 1
1 1 5]
1 -2 1
~Al=F2 301
1 1 5

= |A|=1(15-1)—(-2)(-10-1)+1(-2-3) = 14-22-5=-13=0

Therefore, A -1 exists.

at

- ‘-'1'5_11 :1—L:':'L1: :11=J':'L13 =—% and ;':'!._:1 =1 1=‘.-1'L:: :‘La"ji--v:: =3

and Ay =-35 A, =-3A;=-1
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f14 11 -5
Soadj.A= 11 4 —3 | =B (say)
-5 -3 1]
f14 11 -5
Ao (adj. A) - 11 4 3 (i)
e . & = — — 3 | ceeeeeee. 1
Al 13 ]
-5 -3 -1
14 11 -5
= [B|=[11 4 -3
-5 -3 -1

= 14(—4-9)-11(-11-15)-5(-33+20) = 169 =0

Therefore, B-! exists.
=26.B;=-13and B,, =26,B,, =—39.B,; =13

. By =-13.B,
- —13.B,, =65

and E_'"'l =—13:E__~,: =
[-13 26 -13] (1 -2 1]
S adi.B= 26 -39 -13|=-13 -2 3 1
[ -13  -13 —65| 1 1 5]
= (adj. B)

— B =(adj A)" =
Bl

10/ 26
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Now to find adj. A™" = adj. C (say), where

1_‘ 14 11 -5
c=A"=—|11 4 -3
13 :

j__l%3 S
" | _1% 3 _% 1 %3
it % 3

-147 4 9

(11 -11 15 )

c=A"'= -— |- —— |+ —=+—
13 1169 169) | 13 )\ 169 169 ) 13! 169 ' 169

—14/-13) 11/-26)

Therefore, (! exists.

C ~ C - C — d C - C
- — ) Yy = — . =—— an mr = b
11 1 : =13 13 i1 13 )

T137 RT3
-1 -1 .

$/-13) 14

-

"33

5 {

22

20

=

-

and Ezlz_-C::: 233 T T
) 13 7 13

13
X

13
- adj. A= adj. ['_.ﬂfl_'] = %3

M

M Y
A H

3
AL

T | — |+ = E——— = ——=—=
13 169 ) 131169) 13\169) 169 169 169 169 13
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1 1 -2 1
= =2 3 1 (iii)
13| i
| 1 1 5]
SUETC SN S
Again [_.*:'L | =C"= ﬂ[_ adj. C|
L 1 =2 1]
- — =2 3 1
—y 13 )
137711 1 5
1T -2 1]
=| =2 3 1 | =A(given)
1 1 5]
M (adj. A)" = adj. (A7)
1 -2 1] 1 -2 17
-1 -1
= -2 3 1/=—=-2 3 1
13| 13 i
11 1 5] |1 1 5]
[From eq. (ii) and (iii)]
i (A7) = A
1,_1 -2 11 J1 =2 1]
= —-2 3 1|=/=2 3 1
13| o .
| 1 1 5111 1 5]
X 1 x+V
9. Evaluate: | v x+y X
x+V X 1
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¥
Ans.Let A=| v

x+V

J x+ty
X+ X
X v

[R, >R, +R,+R;]

= v x+V x

w

x4+ v X

w

1
=2(x+y)| ¥

x+V

2x+y) 2x+y)  2x+y)

v

1 1

x+V X

x v

[C, »C,—C, and C, »C, —C|]

- 2(x+y)| ¥

x+V

=2 [1"" J-'_-] ¥
x+1
. _ x
=2{x+y).1
A

x+yv—y¥ x—=YV

0 0

X—x—V V—x—1

x x—y
—y —

xX—y

C— .-'I.-

=2(x+ v [—x‘ + v J.’—J."I}

=2 (x+y)|—=x +x3—y"|

= 2(x+y)|x —xp+y|
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= =2 x 41|

1 x v
10. Evaluate: |1 x+y ¥

1 x x+y

1 x v
Ans.Let A=|l x+v v

1 x x+y

[R,»R,-R, andR, >R, -R]

1 x v
=0 x+v—x 0
0 0 x+v—y
1 x
=0 v 0
0 x
v 0
=1
0 x
= XV

Using properties of determinants in Exercises 11 to 15, prove that:

-
&

o o G4y
n\g g rra=(E-rilr-ajla-F)lat+f+y)

-
4

o+ 5

[ =)
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o o [+

-

Ans.LHS.= |5 G v+

¥ v o+ f

[C,=»C,+C]

o o atf+y
-8 5 a+B+y

ooy a+fB+y

X o
=(a+G+7)|8 B

[R,—>R,-R, andR; >R, -R,

-

o o 1
=(a+p+y)|f-a [ -a 0
v—a a0

Expanding along third column,

. |B-a ' _ o’
(a+pep)|PE P2
' yr—a v -a’

=['c:f+ﬁ+;']ﬁ_ﬂ: L_ﬁ_ﬂ’:][_.ﬁ+?_]
' e (r-a)(r+a)

. . . N (B+ea)
=+ f+r)F-ally—a) Lﬁ f
1 (y+a)
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=|a+B+y)f-ally-a)y+ra-F-a
=|a+B+y ) f-ally—a)(y—B)
= (e +ﬁ+}’:l[—l.ﬂ."—ﬁ:ljl- ,}'—ﬂ:Zl[-I}B—,}fI]
=(a+B+y)a-B)F-y)y—a)=RHS.
x x l+px

12. |y ¥ 1+pl|=(1+poz)(x—y)(y-z)(z-x)

z z! 14pZ

x x* l+px
Ans.LHS.=|v °  1+m~°
z z! l+pz

[ )
lh'J.'

x x 1 |x x  px

[
[
[ER]

(]
(]
L)

X X px
Now .i: =lv 1 _'!'[‘;I;L':
z z& pz

1 » x
=pozi, =l v ¥
1 =z =z
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= —pxgz|y

= pxpz|y

x

e

x X
1 3’
z z-

Expanding along third column

y—x ¥

:il'l-1=
E’—

v—x

Z— X

-

-
&

x Z

‘v

-
.

-
Fd

_.-'I.F

(y—x)(y+x)

['_ z— J:_'] ['_ T+ J:_']

=(y—x)(z—x)(z+x—y—x]
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=(y—x)(z—x)(z—v)
=(x—vl[y—z)lz—x]|

.. From eq. (i), L.H.S.

=(y—xllz=x)(z=v)+poz(yv—x)z—x)(z—V)

= (1+pgz)(y—x)(z—x)(z—y) =RHS.

3a —a+b —a+ec
13. |-b+a 3b —b+c|=3{a+b+c)(ab+bc+ca)
—c+a —c+b 3¢
3a —a+bh —a+c
Ans.L.HS.= |-b+a 35 —b+c
—c+a —c+b 3c
[C, = C,+C,+C,]
a+b+c —a+bh —a+c
=la+b+c 3b —b+c
at+b+c —c+h 3c
1 —a+b —a+c
=(a+b+c)|l b —b+c
1 —c+h 3c

[R,—>R,-R, andR; >R, -R,

1 —a+b —a+c
=(a+b+c)|0 2b+a —-b+a
0 —c+a 2e+a
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. - 2b+a a-5
=la+b+c).1
' T la—c Je+a

= (a+b+c)[(2b+a)(2c+a)—(a-b)(a—c]]
(a + b+ c)[4bc + 2ab + 2ac + a® — a? + ac + ab — b(]
= (a+b+c)(3ab+3bc+3ac |
=3(a+b+c)(ab+be+ac) =RHS.

1+ p I+ p+g

1
14. |2 34+1p 4+4353p+1g (=1
3 6+3p 10+6p+3g

1 1+p 1+ p+g
Ans.LHS.=|2 3+2p 4+3p+21g
3 6+3p 10+6p+3g

[R,>R,-2R, andR. > R.-3R,]

1 l1+p 1+p+g
=10 1 2+ p
0 3 T+3p

1 2+ p
3 T+3p

—-0+0

:1‘

=T+3p-3(2+p)
=7+3p—6-3p

=>1=R.H.S.
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sinc cosax cos(a+d)

15. sin 5 cosf  cos(G+d) =0

Ans.LHS.=|sin 5 cosf cos(f+5)

sin Of

= [sin 5

sin ¥

siny  cosy  cos(p+d)

sin¢¢  cosc  cos(o+ &)

siny  cosy  cos(¥+&)

COS(Y  COSCECOsd—sin sin &
cos 5 cos fGcosd—sin Ssin

COs ¥  COs}Fcosd—sinFsind

[C; = C;+(sind)C |

sin o

= |sin &

sin ¥

sin Of

= [sin 5

sin ¥

=cosdfsin i cosfS cos @8

COSCY  COSGACOS O —sin ¢sin & +sin orsin &
cos 3 cos Gcosd—sin Gsin d+sin Ssin &

COS ¥  COs }Ccosd—sin ¥sin d+sin ¥sin &

COS & COS &cosd

cos 5 cos Scosd

cos ¥  Cosycosd

sin G COSG COScY

si1 ¥ COSY  COSY

= cos &[0 [ Cy and C3 have become identical]

=0=R.H.S.

16. Solve the system of the following equations: (Using matrices):
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+—+—=4

2 3 10 4
X VvV =z X

1 1
Ans. Putting — =&, — =V and — = w in the given equations,
X v z

2u+3v+10w=4; du—6v+Sw=1 Gy +9v—20w=2

2 3 10 ||u| |4
. the matrix form of given equationsis | 4 -6 5 v |=|1 | [AX=B]
16 9 —20|w| |2]
2 3 10 [ | [ 4]
Here, A= |4 -6 5 | . X= v |andB=1
6 9 -20| |w] 2]
2 3 10
o|al=p -6 3
6 9 -—20

= 2(120-45)-3(-80-30)+10(36+36)

=150+330+750=1200 =0
o. Al exists and unique solutionis ¥ = A-'B ..o @
Now A, =75A,=1100A.,=72and A, =150 A, =-100.A,, =0

and ‘II:IL_:“'I = T:"'T:*"ji-_::: :3[]:;':'5_33 :—2_1.

C 75 110 7271 |75 150 75
adj.A= 150 -100 0 |=[110 =100 30
|75 30 -24| |72 0 -2
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75 150 75
di A 1
And A7 =29 110 -100 30
|A] 1200
|72 0 -24]
. From eq. (1),
[ ] 1_75 150 75747
= 110 =100 30 (1
1200 |
| w | |72 0 =24 2]
[ ] [300=150+150]
v __ L 440—-100=60

L 1200/ |
| w | | 288-0-48 |

| 600 ]
= quD-JfDD-
T 240
_%_
_ [ %
]
1 1 1
L HEE= YV E=E=_W=—
2 3 5
1 1 .
— _T:-:E::L':—:H FT=—=5
i v M

Choose the correct answer in Exercise 17 to 19.

x+2 x+3
17.1f a.b.c arein A.P., then the determinant |[x+3 x4+ 4
x+4 x+5
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Ao

B)1

©) x

D) 2x

Ans. According to question, b —g=c—5 .ceveeee. 1)
X+ 2 +3 x+2a

Let A=|r=3 x=4 x+2b
r+4 x+3 x=2c

[R,—>R,-R, andR; »R;-R,]

x+2 x+3 x+2a

=| 1 1 2(b—a|

x+2 x+3 x+2a
=1 1 1 2(b-a)
1 1 2(b-a)

[From eq. ()] =0 [*." Ry and R3 have become identical]

Therefore, option (A) is correct.

18. If *. 1.Z are non-zero real numbers, then the inverse of matrix A =

is:
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xt00
@ 0 0
o0
0 0]
(B) xgz| 0 0
o0 7
:_."{ 0 0]
© — 0 v 0
x)z |
S0 0z
1 :_1 0 0]
m— 0 1 0
xXVz |
S0 0 1]
[x 0 0]
Ans. Given: Matrix A= |l v 0]
100 z|
x 00
~ A=l v o0
00 =z

= |A|=x(3z-0)-0+0=xz=20

~. Al exists and unique solutionis ¥ = A-'R ..o (03]
Now A,=1wA,=0A,= and A, =0A,,=xA,.=0 and
..ai._::l = I:I=..L'IL_::: :EI:..L'IL_::_:\-‘ = .-'I.:L
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Py | b=t

Therefore, option (A) is correct.

|1 sin & 1
19.LetA= | —sin & 1 sin & |, where () < @ < 27 Then:
| -1 —sin & 1

(A) Det(A)=0

(B)Det () (2, x|
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(O) Det (A) £(2.4)

(D) Det (A) £[2.4]

! sin & 1]
Ans. Given: Matrix A= | —sin& 1 sin &
-1 -sing 1|
1 sin & 1
~al|=[-sng 1 sin &
-1 —sing 1

= |;':'!|_|=1|:1+ sin® @ | —sin &( —sin & +sin §:|+1[.5i11: 6+1]

= |A|=1+sin" f+1+sin" F=2+2sin" 8 ........ @

Since —]l<sinf=1

= (=sin-@=1 [ sin- & cannot be negative]
= )=2sin'8=2

= 2=242sin'8=4

= 2=Det A<4

Therefore, option (D) is correct.
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