Question 1:

x sin@@ cosd
—sin#  —x 1

cos i 1 x

Prove that the determinant is independent of 6.

Answer :
x sin @ cos @
A=|—sinf —x 1
cos B 1 x

21(—12—1)—sin B —xsin@—cosE) +cos B —sin B+ xcos &)

— x> — x+ xsin®G+sin Bcos O — sin Bcos O+ xcos’H

S P J(sinzﬁ' + CGSEQ:I

- ]’EI:IﬂdEpEﬂdEﬂt of &)

Hence, A is independent of 6.

Question 2:

Without expanding the determinant, prove that
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b b cal=|l b %
C < abl |l ¢’ ¢
Answer :
a a be
LHS.=|b b ca
c ¢ ab
a : abc
= i b b abe [R —aR.R, — bR,.and R, — cR,]
¢’ e abc
a a’ |
_ L ey b 1 [Taking out factor abe from C, |
abe . .
c C 1
a a |
= b’ b’ |
e ¢’ 1
] a :
=] b [Applying C, «> C, and C, <> C;]
1 e ¢
=R.H.S.

Hence, the given result is proved.

Question 3:

cosacos S cosasing  —sing
—sin cos 7 0
sin ¢ cos sin e sin COS &
Evaluate B p
Answer :
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cosacosff  cosasinfl —sing
A=| —sinf cos 7 0
sinacos ff sinasinfl  cosa

Expanding along Cs, we have:

A= —s.in.ar(—tr.inr::urs.in2 B —cos’ ﬁsina)+c05cx(cosacns3 B+ cos asin’ ;f)']
=sin’ H'[S-il'lz B +cos’ ﬁ)+cus: a (cnslﬁwinl ,8)
=sin’ (1) +cos’ a(1)
=1

Question 4:

h+ec c+a a+b
A=lc+a a+b b+ec|=0

a+b b+ec c+a
If a, b and c are real numbers, and © ¢ ,

Show that eithera +b+c=0ora=5b=c.

Answer :

b+c c+a a+h

A=lc+a a+bh b+c

a+b b+c c+a

Applying R, = R, + R, + R, we have:
2{ﬂ+h+c) 2[a+h+r:] 2[a+h+{']
A=|c+a a+b b+c

a+h b+e c+a

| | 1
=2(a+b+c)c+a a+b b+c
a+b b+c c+a

Applying C, — C, -C, and C; — C, - C,, we have:
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1 ( (
A=2(a+b+c)le+a b-c b-a
a+b ec—a ec-b

Expanding along R;, we have:

A=2(a+b+c)(1)[ (b-¢)(c—b)-(b-a)(c-a)]
2(a+b+c)|-b* —c* +2bc—be+ba+ac—d’ |
=2(a+b+c) ab+be+ca-a’ -b* -c* |
It is given that A =0.
[a+h+c}[ah+hc+m—a:—h:—c:J=ﬂ

= Eithera+b+c =0, orab+bc+ca—a —b" —¢* =0.

Now,
ab+bc+ca—a* —b* —c* =0
= 2ah-2bc—-2ca+2a +2b +2c¢° =0

= (a—h]1+(h—c}1 -I-{{.'—EF}: =

=(a-b) =(h—c) =(c-a)’ =0 [(a—h)zﬁ(h—c-)] (c—a) are nmn-ncgmivc}
= (u—h) :(h—f_‘} :(c—a] =
=a=b=¢

Hence, if A =0, then eithera+b+c=0o0ra=b=c.

Question 5:

x+a X by
X X+a x [=0,az0

Solve the equations o rra

Answer :
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X+ X X

x x+a x [=0

X X XA
Applying R, = R, +R, +R,, we get:
3x+a 3x+a 3x+ua

X xX+a x (=0
X X X+a
1 1 1
:}{3x+u]x x+a x |=0
x x  x+a
Applying C, - C,-C, and C, —» C, - C,, we have:
1 0 0
(3x+a)x a 0[=0
x 0 a

Expanding along R, we have:
(3x+a)1xd® |=0

=a (3x+a)=0

Buta =10,

Therefore, we have:

3x+a=0

o
= x=-—
3

Question 6:

a be  ac+c’
a’ +ab h ac |=4a'b’c’
ab b +be
Prove that
Answer :
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a’ bc  ac+c’
A=l|a +ab b ac

ab b +bc &
Taking out common factors a, b, and ¢ from C,,C,, and C,, we have:
a c a+c
A=abcla+b h e
b h+e C
Applyimmg B, =R, -R, and R, - R, —R,, we have:
a C a+c
A=abc| b b—c -c
b—a b -a
Applying R, — R, +R, we have:

a1 c a+c
A=abcla+h b e
b=a b 1

Applying R, - R + R, we have:

a ¢ a+c¢
A=abecla+b b e
2h 2h 0
a c a+c
=Zab’cla+b b a
1 1 0

Applying C, —» C, - C,, we have:
o c—a a+c
A=2abcla+b -a a
1 0 0

Expanding along R3, we have:
A= Errbfc'[a[f —a] +ala +c]]
= Eaf}:c[aﬂ —at+a’+ m.‘]

= Eﬂhjc(Eac}
=4a’b’c’

Hence, the given result is proved.
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Question 7:

3 -1 1 1 2 -2
A'=[-15 6 —S|andB=|-1 3 0|, find (4B)"
If 5 -2 2 0 -2 1
Answer :
L T

Weknowtha‘[{d’g}I —i

1 2 -2
B=|-1 3 \]

0 -2 1

S |B=1x3-2x(-1)-2(2)=3+2-4=5-4=1
Now, A, =3.4,=1,4,=2

A, =2.4,=1,4,,=2

A, =6,4,=2,4,=5
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coadiB =1 1
2 2
MNow,
BJ_ﬁérﬂﬂB
3 2
B'=|1 |
2 2
2 (4B)Y =84
3 2
=1 1
2 2
9-30+30
=|3-15+10
6-30+25
9 -3
—| -2 1
1 0

Question 8:

Let

Gy edA] =adi(4°)

(ﬁ)(ﬂly1zﬂ

Answer :

6 3 -1 1
21 =15 6 -5
511 5 -2 2

-3+12-12 3-10+12
~1+6-4 1-5+4
=2+412-10 2-10+10
5

0

2

= verify that
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- |4 =1(15-1)+2(-10-1)+1(-2-3)=14-22-5=-13
Now, 4, =14,4, =11, 4, =-5

Ay =1L,4y =4,4,,=-3

Ay =-54,=-3,4,=-1

14 11 -3
adid=|11 4 -3
-2 -3 -1
1
A" = —(adid
14 11 -5 -14 -11 3
L 11 4 -3 |= -11 4 3
13 3
-5 -3 -1 5 3 1
(1)
aq’,.r'A|:I4(—4—9}—11(—II—IS]—S(—33+2U]
=14(-13)-11(-26)-5(-13)
=-182+286+65=169
We have,
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“13 26 13
adj(adid)=|26 -39 -13
-13  -13  -65
I
sfadid] " = —— (adj (adjA
] = i)
-13 26 -13
-1l 30 13
169
-13 13 65
-1 2 -
1
=F -3 -1
o S S
4 s
14 -11 5 ﬁ* lj 133
Now, 4 ' =—|-11 -4 3|= 5 s s
5 300 s s
13 13 13
_ s e _(_E_E]
169 169 169 169
4
adj{4)= _(_L_E) 1425
169 169 169 169
3320 42 55
169 169 [ 169 1&9]
-13 26 -13 -1 2
Ll 30 _pl=ll2 3
169 13
~13 -13 65 -

Hence, [adjd] ' = adj(A™).

(ii)
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i3 20
—— —
169 169

_[_4_2+E
169 169

56 121

169 169

J




We have shown that:

-14 =11 5
A":%—n -4 3
5 3 1
-1 -1
And, adid™ = —| 2 -3 -1
-1 -1 -5
Now,

A =(]1J[—14><{—13)+1 1x(-26)+ 5><{—|:~".;-]=[]13]-~ x(~169)=—

- 12
.-_(f:r"]1—"'f"5f’iT S N P 3

T4 1Y) 13 h
TEOEE G

(4t =4

Question 9:

X Yy x+y
¥ X+y X

Evaluate Ty * Y

Answer :
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x A
A=| y i+y X
x+y x ¥

Applying R, — R, + R, + R, we have:

2(x+y) 2(x+y) 2(x+y)
A= ¥ x+y x
x+y x ¥
1 1 I

=2(x+y)| ¥y x+y x
x+y x y

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

I 0 0
A=2(x+y)| ¥ L
x+y =y -X

Expanding along R;, we have:

A=2(x+y)[ - +p(x-y)]
= —3(.31‘.‘ + r'la':l[‘.".‘j + y? — yx]

==-2 {IR + y': )

Question 10:

] X ¥

1 X+ y ¥
Evaluate ] v Ty
Answer :
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| X x+y

Applying R, = R, —R, and R; =+ R, —R . we have:

| X ¥
A=|0 ¥ 0
0 0 x

Expanding along C,, we have:

A=1(xy—0)=xy

Question 11:

Using properties of determinants, prove that:

a a’ P4y
BB rra|=(f-riy-a)(a-pB)(a+p+y)
K ¥ a+p

Answer :

7 a’  PB+y
A=l B r+a
y ' a+p
Applying R, = R, —R, and R; = R, —R . we have:

a a’ B+y
A=|f-a g -a’ o -

y- Y -a a-y

43 a- By
=(f-a)(y-a)| P+a -1
l r+a -1

Applying R, - R, —R,. we have:
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a a’t  P+y
A=(f-a)(y-a) B+a -1
0 y=f 0

Expanding along R3, we have:

A

(B-a)(r-a)[-(r-B)-a-F-7)]
(B-a)(r-a)(y-B)a+B+y)
(a=B)NB-v)y-a)a+B+y)

Hence, the given result is proved.

Question 12:

Using properties of determinants, prove that:

x x° 14 px’
y ¥y 1+ p =1+ poz)(x -y (y-2)(z-x)
z 22 1+pd
Answer :
x x* 1+ px’
A=y y I+ py’
z z! 1+ pz’

Applying R, - R, -R, and R, - R, —R,. we have:

X .‘JC: | ‘I"p—\"j
A=ly—x y - p(y*-x")
i 7y p(z-x)
X x* |+ pa’

=(Jr—x)[z—x] l y+x P(Jf‘2+x3+)g:]

I Z+x p(zz+.r3+xz)

Applying R, = R, - R, we have:
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x x 1+ px';

A=(y-x)(z-x)| y+x p[yl+x3+xy]
0 sy ple-n)seres)
x X 1+ px’
=(y-x)(z-x)(z-»)|l y+x o p(y+x*+xy)
0 1 plx+y+z)

Expanding along R3, we have:

A=(x=y)y-2)(z- x)[(—l}{p}(.xy: +x'+ x:y]+] +px’ + p(x +y+z]{.1}-‘}]
=(x—y)(yv-2)(z —x)[—px_}’z —px —pXy+1+px 4+ pxyv+ poy 4 px}:]
(x=y)(v—z)z-x)(1+ pxyz)

Hence, the given result is proved.

Question 13:

Using properties of determinants, prove that:

3a —a+b —a+c
~b+a 3b -b+c|=3(a+b+c)(ab+be+ca)
—c+a —c+b 3¢

Answer :

—

3 —a+bh —a+e
A=l-b+a 3b b+
—c+ag —c+b Je

Applying C, — C, +C, +C,, we have:

a+b+c —a+bh —a+c
A=lg+b+c 3b b+
a+b+c —c+b 3c
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1 —a+bh -+

=(ﬂ+b+c}| 3b —b+e
1 —-e+b 3c
Applying R, = R, —R, and R; =+ R, —R . we have:
I -a+bh -a+c
A=(a+b+c)l0 2b+a a-bh
0 a-c¢ 2c+a

Expanding along C,, we have:

A=(a+b+c)[(2b+a)(2c+a)-(a—b)(a—c)]

(a+h+£ |:4hc+2ah+2m: sa —a +ac+ba-— 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:

1 1+ p 1+ p+q |
2 3+2p 4+3p+2g§:
3 6+3p 10+6p+3q|
Answer :
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] 1+ p 1+ p+g

A=|2 3+2p 4+3p+2q
3 6+3p 10+6p+3g
Applyving R, - R, -2R, and R, —» R, - 3R, we have:
1 1+ p 1+ p+g
A=|0 1 2+ p
0 3 T+3p
Applying R, — K, -3K,. we have:
| l+p l+p+yg
A=|0 | 2+p
0 0 |

Expanding along C;, we have:

] 24 p

; C|E11-0)=1

a:.‘

Hence, the given result is proved.

Question 15:

Using properties of determinants, prove that:

SINGE COSex cr.m{fx+§]
sin i cosfl cos(f+5) =0

siny  cosy cos(y+d)

Answer :
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sing coser cos(a +6)
A=sinf cosf cos(f+6)
siny  cosy cos(y+d0)

sin @ sind COS@COsd  COSZCoso —sinasingd

Y é_sinﬁsinﬁ cosffecosd  cos ffeosd —sin fFsind
sinocoso |, . L
5in ¥ sin & COs ¥ Cos COS ¥ COSd —5in psing

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

COSCOSY  COS@COSO  COSECOSO —sSinasing
cosffcosd cosflocosd cosffcoso —sin fsing
COS ¥ COs g COS¥COSO  COSYCosd—sinysind

1
A=——"—
Sin ¢F Cos 0

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

Hence, the given result is proved.

Question 16:

Solve the system of the following equations

2,3, 10_,
X y =
4 6 5
——t+—=1
x oy =z
6+9_2{}=2
x vy =
Answer :
1 ] 1
—=p,—=4g,—=r.
LetI v =

Then the given system of equations is as follows:

2p+3g+10r=4
dp—-bg+ir=1
6p+9g-20r=2
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This system can be written in the form of AX = B, where

2 3 10 P 4
A=|4 —6 5 [LX=|g|andB=|1
6 9 -20 r 2
Now,
A|=2(120-45)-3(-80-30)+10(36+36)
=150+330+720
= 1200 A

Thus, A4 is non-singular. Therefore, its inverse exists.
Now,

A1 =75A41,=110,A413=72

Az =150, A2 =—-100, A3 =0

A31 = 75, A32 = 30, A33 =-24
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1
A = —adid
A7

715 150 75
1

=——[110 —100 30
1200
72 0 24
MNow,
X=A"B
p 75 150 75 |[4
=|g - L o —100 30 |1
1200
r 72 0 -24 |2
300+150+150
= 440-100 + 60
1200 288 +0-48
17
6007 |2
_ ! Jaoo|=|L
1200 240 :]!
5]

1
3
Hence, x=2 y=3 andz =5.

I I
Lp=_.g=—.,andr=
P 2 1 3

Question 17:
Choose the correct answer.

If a, b, c, are in A.P., then the determinant

x+2 x+3 x+2a
x+3 x+4 x+2b
r+4 x+5 x+2c

A.0B.1C.xD.2x

Answer :
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Answer: A

x+2 x+3 x+2a
A=x+3 x+4 x+2b
x+4 x+5 x+2¢
x+2 x+3 x+2a
=x+3 x+4 x+(a+c) (2b=a+cas a.b,and ¢ are in A.P.)
x+4 x+5 x+2¢
Applying R, - R, —-R, and R, - R, —R,, we have:
-1 -1 a—c
A=x+3 x+4 x+(a+c)
1 | c—a
Applying R, = R, + R, we have:
0 0 0
A=x+3 x+4 x+a+c

| | o—dl

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

The correct answer is A.

Question 18:

Choose the correct answer.

x 0 0
A=[0 v 0
If x, y, z are nonzero real numbers, then the inverse of matrix 0 0 : is
¥ 0 0 X 0 0
0 vy xyz| 0 v
0 0 z™! 0 0 '
A. B. z
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—10 v 0
xyz
C W] 0 i D.
Answer :
Answer: A
0 0
A=|0 ¥ 0
0 z

LA =x(yz-0)=xpz#0

Now, 4, =yz,4,=0,4,=0
A, =04,=xz,4,=0
Ay = 0,4, =0,4,; = xy

¥z 0 0
cSoadid=|0 xz 0

0 0 xy
AT :Laqﬂr‘A

4
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=

The correct answer is A.

Question 19:

Choose the correct answer.

!
A=

Let =

A.Det (A)=0

—sind

sin
]
—sind

B. Det (A) € (2, )

C.Det (A) € (2, 4)

D. Det (A)€E [2, 4]

Answer :

Answer: D

]
sin f/
|
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, where 0 < 6< 2z, then



| sind 1
A=|—sinfl | sin &
-1 —siné 1
~.|d|=1(1+sin’ @) —sin O(—sin @ +sin @) +1(sin’ 0 +1)
=1+sin® @ +sin” & +1
=2+2sin° @
:2(l+sin:ﬁ‘]
Now, 0 <@ <2n
=0<sind <1
=0<sin" @<
=1<1+sin’f<2
=>2<2(1+sin* ) <4

. Det(A4)e[2,4]

The correct answer is D.
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