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Miscellaneous Solutions

Question 1:
x siné cosd
—sinf —x 1
. cos 1 X | .
Prove that the determinant is independent of 6.
Answer

x  siné cosf
A=|-sinf -x 1
cos 7 ] x
=x(x* ~1)-sin@(-xsin 6 - cos ) +cos @ ~sin 6+ xcos 6
=x —x+xsin° @ +sin@cosd—sin@cosd + xcos” F
=x —x+x(sin‘°ﬁ‘+ cos’ E?)
=x —x+x
=x" (Independent of &)

Hence, A is independent of 6.

Question 2:
Without expanding the determinant, prove that

a a  be| |l a a
b cal=|l b
¢ ¢ ab |l ¢’ ¢
Answer
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a a b
LHS.=p b  ca
c ¢ ab
a a  abc
- i .f:rf b abe [R — aR,.R, = bR,.and R, — ¢R |
¢ c abe
a a |
LS S [Taking out factor abc from C,
abe , .
e & 1
a a 1
= b b’ 1
¢ ¢’ 1
] a !
=|I L [Applying C, > C, and C, > C, ]
1 ¢ c
=RHS.

Hence, the given result is proved.

Question 3:

cosaeos /' cosasinfl —sina
—sin f# cos /1 0

sina cos sinersin COS @t
Evaluate ’3 ‘8

Answer

coscrcos i cosasinfl —sing
A=| —sinf cos 7 0
sinaeos ff sinasinfl cosa

Expanding along C;, we have:
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A =—sin .r.::(—s.inrsars.in3 £ —cos’ ﬁsina)+coscx(cos-:zcos3 [ +cosasin’ ,.6']
=sin’ o (:ain3 Jii +cos"ﬁ)+ cos’ r:\r[r:::r.‘slﬁﬂiinI ,BJ
=sin” a(1)+cos” & (1)
=1

Question 4:

b+¢c c4a a+h
A=le+a a+b b+el=0

a+bh b+e c+a
If a, b and c are real numbers, and ,

Show that eithera + b+ c=0o0ra=>b =rc.
Answer

b+c ct+a a+th

A=|c+a a+bh b+c

a+h b+c c+a

Applying R, = R, + R, + R, we have:
2a+b+c) 2a+b+e) 2(a+b+c)
A=lc+a a+h b+e

a+h b+ c+a

| | |
=2(at+b+c)c+a a+bh b+e
a+tb b+c c+a

Applying C, - C, =C, and C, — C, = C,, we have:

1 0 0
A=2(a+b+c)leta b-c b-a
a+h c-a c-b

Expanding along R;, we have:
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ﬁzl[aihic][I]Ub c'](c h} (h a)(e H)J
2{u+b+c}[—b:—c‘:+2£'rc—bc+bu+uc—a3]
:E{H-I-h-l-c)[ahﬁ-hc-kca—az—bz—c:]

[tis given that A=10.

{a+h+c)[ab+hc+m—a:—b:—c:}=ﬂ

= Eithera+b+c=0, orab+bc+ca—a —b —¢” =0,

MNow,

ab+be+ca-a’ =b = =0

= —2ab-2bc-2ca+2a +2b° +2¢* =0

= {a—b]l +(h —1:'}1 -I—{{.'—u}: ={

= (a-b)" =(b=c)’ =(c-a)’ 20 [[u—f}}z (b=¢) .(c—a) are mn-m:gmivc}
=(a-b)=(h-c)=(c-a)=0
=a=h=¢

Hence, if A = 0, then eithera + b+ c=00ra=>b =c.

Question 5:

X+a X X
X x+a x |=0az0

. X x+a
Solve the equations

Answer
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X X

X4
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=0

Applying R, = R, +R, +R, we get:

Jx+a
X X+da
X X

1
:}{3x+u] X
X

Applying C, = C, -

1 0
(3x+a)x
X 0

i

X+

dx+a Ix+a
xr =0
X+t

1 1
x =0
X
C, and C, — C, -, we have:
0
0j=0

o

X+

Expanding along R, we have:

(3x +u][l xal] =0
=a’(3x+a)=0
Buta=0,

Therefore, we have;

Sx4+a=10

o
Sx=-——
3

Question 6:

2

a
3
a +ab

ab
Prove that

Answer

be ac+c’

ac |=4a'b’c’

b +be
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a’ be  ac+c’
A=la’ +ab b ac
ab b +be ¢
Taking out common factors a, b, and ¢ from C,,C,, and C,, we have:
a ¢ atce
A=abcla+b b a
b b+e ¢
Applying R, - R, -R, and R, - R, - R, we have:
a ¢ a+c
A=abc| b b-c¢ -c
b—a b —a
Applying R, =R, +R,, we have:
a ¢ a+c
A=abcla+b b a
b-a b ~d
Applying R, - R, +R,, we have:
a ¢ a+e
A=abcla+b b a
2h 2h 0
a ¢ a+c

=2ab’cla+h b a

1 1 0

Chapter - 4
Determinants

Applying C, - C, - C,, we have:

a c-a atce
A=2ab’cla+bh -a a

1 0 0

Expanding along R;, we have:

A= Zab:f[a{c*—a] +a{a +E]J

=2ab’c [ac'— a’+a’+ ac]
= Eahlc(lac}
=4a'h*e’
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Hence, the given result is proved.

Question 8:

3
Let 1 verify that

(o L] =adi(47)

1y
(ii) (47) =4
Answer

| -2 |
A=|-2 3 1

s =1(15-1)+2(-10-1)+1(-2-3) =14 - 22~5=-13
Now, A, =14, 4, =114, =-5

Ay =11, Ay =4, 4, 53

Ay =-54,=-34,=-I

14 11 =
sadid=|11 4 -3
-5 3 -1y
1
A = (adid
g @44)
14 1 -5 -14 11 5
_—lu 4 -3 1 -11 -4
13 3
-5 - -1 3 ]

()
adjd|=14(=4-9)~11(~11-15)-5(-33+20)
= 14(-13)-11(=26)-5(-13)
= 1824286465 =169

We have,
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“13 26 13
adj(adid)=|26 -39 13
-13  -13  -65
] = e aa)
-13 26 13
-1l 30 13
169
-13  -13  -65
-1 2 -1
=iﬁ2 3 -l
Bl 4 S
VISR T Oy,
-14  -11 /5 B 113
Now, 4 ' =—|-11 -4 = -1; lf; 133
3 3 || & 3 1
N0
4 9 (n 15 33 20
169 169 _k_lﬁ‘.?_-lﬁ‘;'] 169 169
ai(47)= _(_1_1‘ Bl 25 [ 4_2+£]
169 169 169 169 169 169
3,20 (LSS s6
169 169 L 169 lﬁQJ 169 169
-13 26 -I3 -1 2 -1
Ll 30 ;3= 3
169 13
-13 -13 65 - -

Hence, [adjd] ' =adj(A"),
(it
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We have shown that;

] =14 =11 5
fr':E 11 -4 3
5 3 ]
| -1 2 -1
And, aiﬂ'.ﬂ_l:E 2 -3 -l
-1 -1 =3
MNow,
1Y LY 1
A= =14x(=13)+11x(-26)+5x(-13) |= -169) =~
() [ty (2 esx-iz)]= 1| x(-1e9)--
- -1 2= 2
oy oL, L
o) -
[HJ A -1 5 Al S
(a) =4
Question 9:
x yoox+y
¥ X+y x
Evaluate rEyoox Y
Answer
9 For more study Materials login to

edukalpclasses.com


https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/

Chapter - 4

Class 12 Determinants
x ¥y oox+y
A=| y x+y x
r+y X ¥
Applving R, - R, +R, + R, we have:
2(x+y) 2(x+y) 2x+y)
A= ¥ x+y X
x+y X ¥
1 1 1
=2(x+y)| ¥y x+y x
X+y ox 0y
Applying C, = C,-C, and C, — C, =C,, we have:
I 0 04
A :2[x+y) y X x__pl
Xty ¥ [5X I
Expanding along R;, we have:
ﬁz2{x+ y] _—.‘l‘z + y(x—y}]
=2(x+y)(x"+y" - yx)
= —2[1"‘ + y';)
Question 10:
I X y
1 x+y oy
Evaluate ! ooy
Answer
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Applying R, = R,

I X
A=|0 y
0 0

Chapter - 4
Determinants

X+y

-R, and R, = R, —R,, we have:

Expanding along C;, we have:

A=1(xy=0)=xy

Question 11:

Using properties of determinants, prove that:

-

o o f+y
g B yral=(B=r)r-a)la—F)a+pB+y)
y 7y a+p

Answer
o a’
A= I3
y

Applying R, = R,

=(-a)(r-a)

Applying R, - R,

Bty

y+a

a+f

-R, and R, = R, —R,, we have:
a B+y

F-a'  a-p

yi-a’ a-y

a a’ By

I B+a -l

I yH+a =1

-R,, we have:
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a a Bty
A=(p-a)(y-a)l pfra -1
0 y=8 0

Expanding along R;, we have:

A=(p-a)(r-a)[~(r-B)(-a-p-7)]
=(B-a)(r-a)(r-A)a+pb+r)
=(a=B)B-y)y-a)la+p+y)

Hence, the given result is proved.

Question 12:

Using properties of determinants, prove that:

X X I+ px’

y ¥ l+py=(14poz)(x-0)(v-2)(z-x)
z z 1+ pz*

x X 1+ px’
A=ly ¥ l+py
z z |+ pz’

Applying R, = R, =R, and R, = R, =R, we have:

i o 4 pr’
A=y-x ¥ p(y'-x)
sy -y p(f - x"’)
X X’ I+ px’

e yee pleeen)

1 z+x p(2+xT+xz)

Applying R, = R, =R, we have:
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x x° I+ px’
A=(y-x)(z-x)|l y4x p[yl+x3+xy]
0 z-y ple-y)(x+y+z)
x X |+px"
“r=x)ex)ED) e p(r e )
0 1 p(x+y+z)

Expanding along R;, we have:

edukalpclasses.com

A=(x-y)(y-z)(z- x)[(—l}{p)(.xy: +x'+ x:y]+] +px’ +p(x +y+z](.1}-‘}}

=(x=y)(y-2)(z —x)[—p.'r;'z —px’ — py+l4 oy £ pr v+ poy + p,x}:]

=(x=y)(y-z)(z=x)(1+ pxyz)

Hence, the given result is proved.

Question 13:

Using properties of determinants, prove that:
3a —a+h —a+c

~b+a 3b -b+c|=3(a+b+e)(ab+bo+ea)
-c+a —c+b 3¢

Answer

3a —-a+bh —a+ce

A=-b+a 3b -b+c

-c+a —c+h 3¢

Applying C, = C, +C, +C,, we have:

a+b+e —-a+bh -a+4c
A=la+bh+e 3h b+
a+b+c —c+h 3c
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I -a+h -1+
=(a+b+c)fl 3b —b+e
I —-c+h I
Applying R, = R, =R, and R, = R, -R, we have:
1 —a+b —a+c
A=(a+b+c)|0 2b+a a-b
0 a-c 2e+a

Expanding along C;, we have:
A=(a+b+c)[(2b+a)(2e+a)~(a=b)(a~c)]
:(a+b+f][4hc+2ah+2ac'+a: —H:-I-a{.'-l-bﬂ—br:']
(a+b+c)(3ab+3bc+3ac)
=3(a+b+c)(ab+be+ca)

Hence, the given result is proved.

Question 14:
Using properties of determinants, prove that:

I 1+p 1+ p+q
2 3+2p 4+3p+2g )=l
3 6+3p ]U+ﬁp—3q{

Answer

edukalpclasses.com

For more study Materials login to

edukalpclasses.com


https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/

Class 12

15

Chapter - 4

Determinants
] I+ p 1+ p+yg
A=|2 342p 443p+2q
3 6+3p 10+ 6p+3g
Applying R, = R, -2R, and R, — R, = 3R . we have:
1 l+p I+p+g
A=|0 I 2+p
0 3 T+3p
Applying R, = R, -3R,. we have:
| I+ p I+p+q
A=|0 | 2+p
0 0 I

Expanding along C;, we have:

1 24 p
0 1

A=1 ~1(1-0)=1

Hence, the given result is proved.

Question 15:

Using properties of determinants, prove that:

sing coso cns(ﬁ%ﬁ}
sinffcos i cos(f+5) =0
siny  cosy cos(y+d)

Answer

edukalpclasses.com
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sing cosa cos(a+4)
A=jsinfl cosf cos(f+0)
siny  cosy  cos(y+d)
sinesind COS(COSO  COSECOSO — SN singd
= ‘I Ssinfisind  cosffeosd cos ffeosd —sin fFsind
sind cos sinysing COS¥COSd  COSYCOSO —sinjysingd

Applving C, = C, +C,, we have:

COS@COSE  COSECOSO  COS@COSE —Sinasind

I . . e
&:ﬁmsﬁcnsa cos fleosd cos ffecosd —sin fsing
sind cos . . .
COS ¥ COS O COS ¥ COS O COS ¥ COS ¢ —Sin ¥sino

Here, two columns C, and C, are identical.
A=0.

Hence, the given result is proved.

Question 16:

Solve the system of the following equations

2,310,
X v =
46,5,
X v z
6+9_2{}:2
X ¥y I
Answer
1 ] 1
_=1;},_=q,_=r
Let ¥ Y

Then the given system of equations is as follows:
2p+3g+10r=4

dp—bg+5r=1

6p+9g-20r=2

This system can be written in the form of AX = B, where
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2 3 10 2 4
A=|4 —b 5 [ A=|g|landB=|1]|
6 9 =20 r 2
Now
A :2{12(!—45]—3{—80—30}+1l}(36+36]
=150+330+720
=1200 A
Thus, A is non-singular. Therefore, its inverse exists.
Now,
A1 =75, A1, =110, A3 =72
Az = 150, A, = =100, A3 =0
Asz1 =75, A3 = 30, A3 = — 24
A ‘:%aqm
75 150 75
IZIO(: 1o -100 30
72 24
Now
X=A 'H
130 75 || 4
::{q 1200 110 =100 30 |1
242
[300+150+150
]2{){) 440100+ 60
| 2884048
_l_
| (600 ?
=200 400 |= 3
[240] |}
5
.'.p:zl,q= ;,and r:]S
Hence,x=2,y=3andz =35,
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Question 17:

Choose the correct answer.

If a, b, ¢, are in A.P., then the determinant
¥+2 x+3 x+2a

x+3 x+4 x+2b

x+4 x+5 x+2¢

A.0B.1C.xD.2x
Answer
Answer: A
x+2 x+3 x+2q
A=x+3 x+4 x+2b
x+4 x+45 x+2c

¥+2 x+3 x+2a

=x+3 x+4 x+{a+c}! (2b=a+cas ab.and ¢ arein AP.)
I

x+4 x+5 x+2c
Applying R, 5 R, -R, and R, — R, =K, we have;
-1 -1 a-c
A=lx+3 x+4 x+(a+c)
1 I c—a
Applying R, = R, + R, we have:
0 0 0
A=x+3 x+4 x+a+c
1 | c—a

Here, all the elements of the first row (R;) are zero.
Hence, we have A = 0.

The correct answer is A.
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Question 18:

Choose the correct answer.

X 0 0
A= ¥ 0
If x, y, z are nonzero real numbers, then the inverse of matrix 0 : is
x 0 0 0 0
0 y'oo0 xyz| 0 yioo0
0 0 z”! 0 0 z”!
A. B
| Y 0 0 | 1 0 0
— |0 y 0 — 0 | 0
Xvz xyz
C 0 0 21p. 0 0 1
Answer
Answer: A
X 0 0
A=|0 ¥y 0
0 0 z
LA =x(yz=0)=xpz %0
Now, 4, = yz,4,=0,4,=0
A, =0.4,=x2,4,,=0
Ay = 0,45 =0, 45 = xp
vz 0 0
soadid=|0 Xz 0
0 0 Xy
LA = Lady‘A
y. | '
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| vz 0
=—I|0 Xz 0
XV
10 0 Xy
o 0
Ayz
|0 xz 0
iz
L 0z
l ] 0
X y! 0 ]
|
=0 — 01=10 yoo0
}r
| () 0 7!
0 0 | A
The correct answer is A.
Question 19:
Choose the correct answer.
1 sind 1
A=|—-sin? 1 sind!
Let - —sing | , where 0 < 6< 2n, then
A.Det (A) =0

B. Det (A) € (2, @)

C. Det (A) € (2, 4)
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D. Det (A)e [2, 4]

Answer

sAnswer: D
1 sinf 1
A=|—sinfl | sin {7
-1 —sinf |
=|d|=1(1+sin® @) sin §(sin 0+ sin @) +1(sin’ 0+1)
=1 +sin” @+sin” 6+
=2+2sin° @
:2(1+5in:1‘?]
Now, 0 <8 <2x
=0 =sind <1
=0<sin®#<l
=1<]+sin’ <2
=2<2(1+sin*0)<4
s Det(A4)=[2,4]

The correct answer is D.
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