CHAPTER -4
DETERMINANTS

Question 1:

Evaluate the determinants in Exercises 1 and 2.
2 4

=5 =1

Answer
2 4

|=5 -'L 2(-1) — 4(-5) = — 2 + 20 = 18

Question 2:

Evaluate the determinants in Exercises 1 and 2.

lcos@® —sinf

) ]_:_ n 7

(i)

lx: =¥l x=]

Answer

| duthid asuant
icos f —sinf
|

sinf cos@

(i) = (cos B8)(cos 8) — (—sin 8)(sin 8) = cos B+ sin” B = 1
l.r:—.\'+l x—1
gy | ¥l x
= (P —x+1)(x+1)— (x— 1)(x + 1)
3 2 2 2
=X - X +X+x =-x+1-(x"-1)
= x3 +1 - x2 +1
=x> = x> +2
Question 3:
y [l 2J
4= o) [ =
If 4 2 , then show that !2A| 4|A|
Answer

[I ZJ
A=

. o 4 2
The given matrix is .
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! 2 ]

. R4

S LHS. =124 = |=2x4-4x8=8-32=-24
A, l8 4
n 2

Now, ‘.4!: ’,=IXZ-2x4:3—8=—0

“i

~RHS.=4|d| = 4x(-6)= 24
S LS. = R.HLS,

Question 4:

Q- O
N S

[
A=|0
0 [34|=27|4|.

If , then show that

Answer

A=

(= Sl = S
QO
S S

The given matrix is

It can be observed that in the first column, two entries are zero. Thus, we expand

along the first column (Cy) for easier calculation.

o2 o 1 Jo 1
Al=1] -0 +0 =1(4-0)-0+0=4
0 4 0 4 o2
=~ 27|A|=27(4) =108 ()
1 0 171 [3 0 3
Now, 3A=3/0 | 2|=/0 3 6
0 0 4| |0 0 12
3 6/ o 3] Jo3
~|3A|=3 - +0)
0 120 0 12] 3 6
=3(36-0)=3(36)=108 (i)

From equations (i) and (ii), we have:

134|=27|4|
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Hence, the given result is proved.

Question 5:

Evaluate the determinants

B -1 =2 3 4 5
00 - h 1 -2
i~ ' :3
() i3 () (iii) {2 | |
0 1 2
@y 710 v
F -1 —2]
0 2 - Answer
3 -1 2
4=10 0 =1
(hLet 13 2 0'

It can be observed that in the second row, two entries are zero. Thus, we expand

along the second row for easier calculation.

(4l = -0 =k = 0‘3 o ( l)]3 = 1543)=~-12
| + (- - S4+3)=-12
: -5 0 3 0 3 -5 {
’r.‘ -4 5
A=|1 1 =2
! 2 |
(i) Let -
By expanding along the first row, we have:
‘I -2 1 -2 I 1
1.’1 =3: "'4( +5
' 3 1 12 1 2 3

3(1+6)+4(1+4)+5(3-2)
=3(7)+4(5)+5(1)
21+20+5=46
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0 1 2
4=|-1 0 -3
Giyree L2 3 0

By expanding along the first row, we have:

=6-6=0
2 -1 2
4={0 2 -l
(vyLet L3 =3 0
By expanding along the first column, we have:
; 2 -1 -1 =2 -1 2|
11=2) s ol'o,—s 0|72 -
=2(0-5)-0+3(1+4)
=—10+15=5
Question 6:
1 1 =2
{=12 1 3
w5 4 9 analAl.
Answer
1 1 =2
4=12 1 -3
Let S

By expanding along the first row, we have:
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If |x
18

1 =3

=1y o

2 -3' NP
-9

s —o| s 4|
=1(-9+12)-1(-18+15)-2(8-5)
=1(3)-1(=3)-2(3)

=3+3-6

=6-6

=)

Question 7:
Find values of x, if

2 4 2x 4
2 1|

6 «x
(i) (ii) Answer

2x 4

6 x

2 4
5 1

(M I
= 2x|1-5x4=2xxx—-6x4
=2-20=2x"-24

=2x*=6
=5 x¥=3
:oxzi\/g

2 3 |x 3
iy 14 5\ [2x 5

= 2x5-3%x4=x%x5-3x2x
= 10-12=5x-6x
=>-2=-x

ZeR=2

Question 8:

2 2‘6 2‘
x 18 6

, then x is equal to
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(A) 6 (B) £6 (C) -6 (D)

0 Answer
Answer: B

X Z' |6 2|

18 x I8 6

=S X" =36=36-306
= x -36=0

= x° =36

= x=%60

Hence, the correct answer is B.
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Question 1:

Using the property of determinants and without expanding, prove that:

X a x+al
) b y+ﬁ:0
z ¢ z+c%
Answer
X a X+a| |x a _\" x a a|
y b y+b=|y b y+|y b b‘ =0+0=0
Z ¢ :+c1 z ¢ :} z ¢ ¢

[l—Iere. the two columns of the determinants are idemical]

Question 2:

Using the property of determinants and without expanding, prove that:
la—b b—c¢c c-a

i/)—(? c—a a-bl=0

ic—a a-b b-c

Answer

a-b b-c c—a

A=lb—-¢ c¢—a a-b

c—a a-b b-c

Applying R, — R, +R,, we have:

a—c b—a c—b
A=lb—c c—a a—b
~(a-c) ~(b-a) ~(c-b)

a-¢ b—-a e¢-b

=—lb—¢ c¢—a a-b
a-¢ b—-a c-b
Here, the two rows Ry and R3 are identical.
= 0.
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Question 3:

Using the property of determinants and without expanding, prove that:
2 7 65|

3 8 75=0

5 9 86|
Answer
2 7 65 2 7 63+2|
3 15i= 3 8 72+3
5 9 8 5 9 8145
12 7 63% ‘2 7 2
=03 8 72 +|3 8 3
3 9 SI‘ ﬁS 9 5
12 7 9(7)
=3 8 9(8)‘ +0 [ Two columns are identical |
59 90)
2 7 7|
=93 8 8}
5 9
=0 [T\vo columns are idenlical]
Question 4:

Using the property of determinants and without expanding, prove that:

! be  a(b+c)

1 ca b(c+a) =0
1 ab cla+b)
Answer

I be  a(b+e)
A=l ca  ble+a)

| ab c(a+h)
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By applying C3 — C3 + Cp, we have:

ab+be +ca
ab+be+ca

ab+be +ca

Here, two columns C; and C3 are proportional.

1 be
A=|l ca

] ab

= 0.
Question 5:

Using the property of determinants and without expanding, prove that:

b+e q+r y+z a P X
ic+a r+p z+xi=2b ¢ ¥
a+b p+q x+y ¢ r z
Answer

b+e  q+r y+:
A=le+a r+p =+x

‘a+b p+q x+y|

b+e g+r y+z| lbvec g+r y+:z

=ic+a r+p

a  p
=A, +A, (say)
b+ec

]
Now. A, =|c+a

|
a

s+xitleta r+p c+x

x | |b q ¥

qg+r y+:
F+p s+x
p X

Applying R — R2 — R3, we have:

b+c g+r
A =l r

a p

y+z|

X

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

¥
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Applying R1 <R3 and Rz <R3, we have:

a p x| |a p X
A, -(-I): b q y=\b q y «{2)
¢ r = e r -
b+c q+r y+z2
A,=lc+a r+p z+x
b q ¥
Applying R1 — R1 — R3, we have:
lc r z
A_.zic+a r+p z+x
!b q hY
Applying R, = R, — R, we have:
e r z
A, =la P X
ib g
Applying R1 <R3 and Ry <R3, we have:
a p x a p x|
Ay =(-1)'1h g  yl=b qa v -(3)
ic r :‘ (4 I L

From (1), (2), and (3), we have:

‘a p x
A=2}h q y
!c r z

Hence, the given result is proved.

By using properties of determinants, show that:
10 a —b

—a 0 —|=0

\b c 0
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Answer
We have,

0 a ~b
A\ =|-a 0 —¢

b ¢ 0
Applying R, = ¢R,, we have:

0 ac ~be|

A= I a 0 ¢

v b ¢ 0

Applying R, = R, =bR,, we have:

' ab ac 0
A= a 0 £
¢
h [ ry ()
b ¢ 0
A v
cl
(b c 0

Here, the two rows R1 and R3 are identical.
~ =0.

Question 7:

By using properties of determinants, show that:

5

—a ab ac
ba —b*  be |=4a’b’¢

P

ca ch —c”

Answer
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A=lha b b
ca ch -
-a b ¢
= ahcjsa ~b ¢ [Taking out factors @, b, ¢ from R, R,, and R,]
\a b —C
-1 | |
=a’h’e* |l ~1 l [Taking out factors a, b, ¢ from C,, C,, and C}]
I | ~1

Applying R — R2 + Ry and R3 — R3 + R1, we have:

-1 | |
A=a*b’e’ |0 0 2
0 2 ()
" > > iO 2
=ab¢ (-l):2 0

=—a'b’c*(0-4)=4a’b’c’

Question 8:

By using properties of determinants, show that:

rd

1 a a’
1 b b’ =(a-b)(b-c)(c—a)
0 | ¢ e’
1 ] ]
a b ¢ |=(a-b)(b—c)(c—a)(a+b+c)
(i la” ’ &
Answer
I a
Let A=l b b*|.
| ¢ ¢’

(1)
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Applying R1 — R1 — R3 and R — R — R3, we have:

0 a-c¢ a —c
A=|0 b-c¢ b -¢°
|l ¢ ¢’
'0 -1 —a-c
=(c—a)(b—¢)0 I h+c¢
i e &

Applying R1 — R1 + Ry, we have:

i() 0 -a+b
A=(b-c)(c—a)0 ] b+e
1 c ¢’
0 0 -1
=(a-b)(b—c)(c—a)0 1 b+e
i ¢ ¢

Expanding along C1, we have:
0 -1
Az(cl—b)(b—c‘)(c?—c1)1| i =(a-b)(b-c)(c—a)
' Y+ ¢ '

Hence, the given result is proved.
| 1 1
A=l|a b ¢

. a b' ¢
(i) Let

Applying C;1 - C1 — C3zand C2 — C2 — C3, we have:
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0 0 |
Azqcr—c’ b-¢ ¢

| 3

3 _53:48 83
la—¢c b —-c'¢c

0 0 ! |
=la—c b—e c
(a-c)(a’ +ac+c®) (b-c)(b’+ be+c?) ¢’
0 0 1
=(c—a)(h—c) -1 1 ¢
—(az+ac+c:’) (b2 +/)('+c") c.‘“
Applying C; — C1 + Cp, we have:
0 0 1
A=(c—a)(b-c)|0 1 ¢
(b2 —a:)+(bc—ac) (b: +bc+c:) |
0 0 |
=(b—c)(c—a)(a—b)0 I ¢
~(atb+c) (b4 be+c’) ¢’
Eo 0 1
=(a-b)(b-c)(c-a)(a+b+c)|0 1 c
!—I (bz +bc+c3) ¢!

Expanding along Ci, we have:

A=(u-b)(b-c)<c-u)(a+b+°‘)"”|? ;

=(a-b)(b-c)(c—a)(a+b+c)

Hence, the given result is proved.

Question 9:

By using properties of determinants, show that:
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X i yz%
y s z.rf =(x—y)(y—2)(z—x)(xy+yz+2x)

\z z° Xy

% x’ yz

LetA=|y v zx|.
z* Xy

X* ¥z
ZxX—yz

Z=X 27 =x" xy—ys

=(x—y)(z—x)]-1 —X—y z
| z+X -y
Applying R3 — R3 + Rz, we have:

X X

A=(x-y)(z-x)-1 ~X=y z
0 Z—y Z—=y

=(x-y)(z-x)(z-y)-1 ~x—y z
0 | |

Expanding along R3, we have:
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X

) [V
= (.\’— )-')(Z o~ -\')(: —)')[(—.\'Z —yz) +(—x: —x)f+x: )-]
=—(x-y)z—x)(z—y)(xy+ yz+ zx)
=(x=»)(y—z)(z—x)(xy+ = +2x)

Hence, the given result is proved.

x
*]!—l

|

-_X— -‘1

Question 10:

By using properties of determinants, show that:

x+4 2x 2x
2x  x+4 2x =(5x-t—4)(4—.vc)2
0) 2x 2x x+4
Ly + kv ¥y
v v+k v |=kT(3v+k)
(W) Ly ¥V y+k
Answer
x+4 2x 2%
A=2x x+4 2x
) 2x 2x X+ 4! )
(i) ' Applying
R;1 — R1 + Ry + R3, we have:
Sx+4 Sx+4 Sx+4
A=|2x x+4 2x
12x 2x x+4
1 1 1
=(5x+4)2x x+4 2x
2x 2x x+4

Applying C2 —- C2 — Cy, C3 —» C3 — C1, we have:
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1 0 0
A=(5x+4)2x -x+4 0
2x 0 -x+4
1 0 0
=(5x+4)(4-x)(4-x)2x 1
2x 0 1

Expanding along C3, we have:

. 2l 0
A=(5x+4)(4—-x)'§7 :
12x

=(5.\'+4‘)(4—.\:)J

Hence, the given result is proved.

yv+k ¥ y
A=y yv+k oy
(ii) X d FHE Applying
Ri — Ry + Ry + R3, we have:
3y +k 3y+k 3y+k
A=y y+k ¥
v v ytk
1 1 1
=(3y+k)|y v+k ¥y
¥y ¥y vik

Applying C2 —- C2 — C1 and C3 — C3 — C1, we have:

1 0 0|
A=(3v+k)y k 0!
¥ 0 k|
I 0 0|
=k (3y+k)y 1 O{
B% 0 1

Expanding along C3, we have:
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A=k (3y+k) =K Gy k)

| 0
¥

Hence, the given result is proved.

Question 11:
By using properties of determinants, show that:
la-b—-¢c 2a 2a
26 b-c-a 2b =(a+b+e)
(0 | 2c 2¢ c—a—b
x+y+2z X v
z V+z+2x v o[=2(x+p+ :)"
iy |2 X Z+x+2)
Answer
a—b—c¢ 2a 2a
A=| 2b b-c—a 2h
0 2¢ 2¢ c—a—>b
Applying R; — Ry + Ry + R3, we have:
a+b+e a+b+c a+b+c
A=|2b b-c—a 2b
2¢ 2¢ ¢c—a—b
1 1 1
=(a-+b+c)2b b-c-a 2b
2c 2c c—a-b

Applying C; — C2 — C1, C3 —» C3 — Cy1, we have:

L 0 0
A=(a+h+c)2b  —(a+b+c) 0
[2¢ 0 —(u+h+c)l
1 0 0!
=(a+b+c) (26 -1 0

[2¢ 0 -1
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Expanding along C3, we have:
A={a+b+c) (-1)(-1)=(a+b+c)

Hence, the given result is proved.

X+ y+2z 2 v
A:! z y+z+2x %
™ ‘ z x z2+x+2y
Applying C; — C; + C, + C3, we have:
2?.\‘ +y+z) x v
A=2(x+y+2z) y+z+2x ¥
2(x+y+2z) X Z4+x+2y
| x V
=2(x+y+2z)|l V+z+2x Y
I X Z+x+2y

Applying R — R> — Ry and R3 — R3 — R1, we have:

| X ¥
A= 2(,\' +y+2)0 X+y+z 0
0 0 x+y+z|
| x Y
=2(x+y+z)'|0 1 0
0 0 1

Expanding along R3, we have:
Az2(.\'+_v+:)“(])(l—0)= ?.(x+,1*~'r:)3

Hence, the given result is proved.

By using properties of determinants, show that:

i X x°
Ix? 1 X = (l—x“ );

2

X X’ |
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Answer
| X b
A=|¥? | X
X X |

Applying R1 — R1 + Ry + R3, we have:

l+x+x 14 x4+ x° 14+ x4x7
A =|x? | X
X ¥ 1
I | |
:(1+,1'+x3).\'" | X
X X |

Applying C2 —- C2 — C1 and C3 — C3 — C1, we have:

] 0 0
A= (l + X+ .\'3) x° I=x* =x
x X —x
I 0 0
=(l+x+.\"")(l—.r)(l—.r) x5 I
X —X |
1 0 0
= (l —.\"‘)(I —x)|x? l+x x
b -x 1

Expanding along R1, we have:
A=(1-)(1=-x)M)_ "
=(1-2")(1=x)(1+x+x7)
=(1-¢)(1-)

(1)

Hence, the given result is proved.

l+x x
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Question 13:
By using properties of determinants, show that:
N+a*-b° 2ab —2h

2ab 1—a’ +b° 2a = (l +a’ +b3)3

2b —2a I-a’ -4
Answer

1+a -b 2ab -2b
A= 2ab 1-a’ +b° 2a
2b ~2a l1-a’ -4’

Applying R1 — R1 + bR3 and R, — Ry — aR3, we have:

l+a’ +b 0 —b(l+a“+b:)£
A=|0 I+a’ +b° a(l+a"+b3)
2b —2a I-a’—b’
| 0 ~h
—(1+a*+6') 0 1 4 |
2b -2a 1-a’ b

Expanding along R1, we have:

.':\—-(I+a:+h3):{(l)l # }-h Sh l,’”
2! —2a

—2a 1-a'-b
= (] +a +b° ) [l -a -b+2a —b(—21))]

=(1+a* +b*) (1+d* + %)

=(I+a:+b3)3

Question 14:

By using properties of determinants, show that:
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a +1 ab ac
ab b +1 be =1+a* +b* +¢*
ca ch et +1
Answer
a +1 ab ac

A= |ab b +1 be

ca ch ¢ +1

Taking out common factors a, b, and ¢ from R1, Rz, and R3 respectively, we have:

a+— b c
a
| |
A=abcla b+— c
]
a b c+—

c

Applying R — R> — Ry and R3 — R3 — R1, we have:

a+— b ¢
a
A =abe ~l l 0
a b
LSS 1
a C

Applying C1 — aCy, C2 — bCp, and C3 — cC3, we have:

a+l b ¢
A=abcx Al‘ -1 1 0
abe 1 B 1|
a+1 b c’|
=~ | 0
-1 0 1

Expanding along R3, we have:
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==1(=c’)+(a’ +14+6 ) =1+a’ +b" +¢°

Hence, the given result is proved.

Question 15:

Choose the correct answer.

Let A be a square matrix of order 3 x 3, then

a KAlg Kld o |4 g 3k|4

Answer

Answer: C

|
4 is equal to

k

A is a square matrix of order 3 x 3.

a,

Letd=|a,
a,
Then, kA =
ka,
.‘.)k/ll = |ka,
ka,
(ll
=k*la,
Uy
=k*|A|
c|kA| = k|4

ke
ke,
kel

& (Taking out common factors & from each row)

Cy

Hence, the correct answer is C.

Question 16:

Which of the following is correct?
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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

Answer

Answer: C

 A=\aif .
We know that to every square matrix, [ "] of order n. We can associate a number

iy . pth
aij =(4J) element of

called the determinant of square matrix A, where
A. Thus, the determinant is a number associated to a square matrix.

Hence, the correct answer is C.
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Find area of the triangle with vertices at the point given in each of the following:
(i) (1, 0), (6, 0), (4, 3) (ii) (2, 7), (1, 1), (10,
8) (“I) (_21 _3)1 (31 2)1 (_11 _8)
Answer
(i) The area of the triangle with vertices (1, 0), (6, 0), (4, 3) is given by the relation,
|1 0 1
|5
."\ = — () 0 l
2
4 3 1

:{_:,(0_3) 0(6-4)+1(18-0) |

e

=1[~3+]8]=

(ii) The area of the triangle with vertices (2, 7), (1, 1), (10, 8) is given by the relation,

|

n

square units

|

2

2 71
11
8 1

=—[2(1-8)-7(1-10)+1(8-10)]

>
]

9| —

= —

=—[2(-7)-7(-9)+1(-2)]

-14+63-2] = —[ 16+63]

pe wl—- l-.»l-— u —_—

\J!—\

square units

w|

(iii) The area of the triangle with vertices (-2, —3), (3, 2), (-1,
—8) is given by the relation,
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=2 =3 |
1| |
A=—| 3 2
2| |
-1 -8 1
|
=—2~[ 2(2+8)+3(3+1)+1(-24+2)]

= —[-2(10)+3(4)+1(-22)]

= —[-20+12-22

Hence, the area of the triangle is !_ISI =13 square units

Question 2:

Show that points

A(a,b+c),B(b.e +a).Clea+h) .

Answer
Area of AABC is given by the relation,

a b+e 1
1
A=—=lb ec+a |
2
¢ a+b 1
a b+e 1

=%b—a a—b 0] (ApplyingR, >R, -R, andR, - R,-R,)

c—a a—-c 0

a b+c 1
=%(a—b)(c—a) -1 1 0
- I =1 0
a b+e |1
=-;—(a—b)(c—a) -1 1 0 (ApplyingR, - R,+R,)
0 0 0
=0 (All elements of R, are 0)

Thus, the area of the triangle formed by points A, B, and C is zero.
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Hence, the points A, B, and C are collinear.

Find values of k if area of triangle is 4 square units and vertices are

(i) (k, 0), (4, 0), (O, 2) (ii) (=2, 0), (O, 4), (O,
k) Answer

We know that the area of a triangle whose vertices are (X1, Y1), (X2, y2),
and (x3, y3) is the absolute value of the determinant (A), where

It is given that the area of triangle is 4 square units.
. =4,

(i) The area of the triangle with vertices (k, 0), (4, 0), (0, 2) is given by the relation,

k01
4 0 1
0 21

to | —

:%[k(O»-Z)-O(&I 0)+1(8-0)]

-

= ok ig]=—k4a
2

c—k+4==%4

When -k + 4 = — 4, k = 8.
When -k + 4 =4, k = 0.
Hence, k = 0, 8.
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(ii) The area of the triangle with vertices (-2, 0), (0, 4), (0, k) is given by the relation,

o 41
2
_Slo ko
=2[-2(4-k)]
2L
—k-4
K—4==%4

Whenk —4=—-4,k=0.
When k — 4 =4, k = 8.
Hence, k = 0, 8.

(i) Find equation of line joining (1, 2) and (3, 6) using determinants

(ii) Find equation of line joining (3, 1) and (9, 3) using

determinants Answer

(i) Let P (x, y) be any point on the line joining points A (1, 2) and B (3, 6). Then,
the points A, B, and P are collinear. Therefore, the area of triangle ABP will be zero.

1 2 1]

3 6 1

x » 1

0

e
|
:>%|j1(6—,\-)—2(3—.x-)+|(‘3_1-—6.\-)] -0
=>6-y—-64+2x+3y—-6x=0
=2y—4x=0

=>y=2x

Hence, the equation of the line joining the given points is y = 2x. (ii)
Let P (x, y) be any point on the line joining points A (3, 1) and
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B (9, 3). Then, the points A, B, and P are collinear. Therefore, the area of triangle
ABP will be zero.

311
9 3 1=0
x y 1

B | —

1%, Lo :
:>—2-[3(3—_\‘)—l(9—.\')+I(9}'—-3.\')]= 0
=9-3y-94+x4+9y-3x=0
=6y-2x=0

= x-3y=0

Hence, the equation of the line joining the given points is x — 3y = 0.

If area of triangle is 35 square units with vertices (2, —6), (5, 4), and (k, 4). Then k is
A.12B. -2C. -12,-2D. 12, -2
Answer

Answer: D

The area of the triangle with vertices (2, —6), (5, 4), and (k, 4) is given by the relation,

_1
2

=—[2(4-4)+6(5-k)+1(20-4k)]

[30 - 6k +20 - 4k]

[ 2| = B |

—
wn

0-10k]

I

2 ro
wh

|

n

o

It is given that the area of the triangle is +£35.
Therefore, we have:

= 25-5k =435

=> 5(5—1\"): +35

=5-k=+47
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When5-k=-7,k=5+7=12.
When5-k=7,k=5-7=-2.
Hence, k = 12, —2.

The correct answer is D.
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Write Minors and Cofactors of the elements of following determinants:
(2 -4 a ¢

3 b (/

L
(i) (ii)
Answer
(i) The given determinant is

2 -4
0 3

. Minor of element aj; is Mjj.

~M11 = minor of elementai; = 3

M12 = minor of element a1> = 0
M21 = minor of element a1 = -4
M>22 = minor of element azy = 2

Cofactor of ajj is Ajj = (—1)i *+] Mij.
sAr= (-1) I Mpy = (-1)2(3) = 3

A2 = (-1 M2 = (1)’ (0) = 0

P21 = (-1) My = (1) (-4) = 4

A2z = (-1)2"2 Mo = (-1)* (2) = 2
e ¢

(ii) The given determinant ish d .

Minor of element ajj is Mj;.
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~M11 = minor of elementa;; =d

M12 = minor of element aj> = b
M21 = minor of element a1 = ¢
M2>2 = minor of element az> = a

Cofactor of ajj is Ajj = (—1)i +J Mij.

sAr = (-1)" My = (-1)°(d) = d

A2 = (-1)'"2 My = (-1)3 (b) = -b
A21 = (-1) 1 May = (-1)% (¢) = ¢
Ao = (_1)2+2 M2o = (—1)4 (a) = a

01 0

(i)

35 - Answer

(i) The given determinant is 001 .

By the definition of minors and cofactors, we have:
1 0
0 1

, 0
minor of a11=

0 0

M11

=0

M12 = minor of a12=0
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0 1
5 % -0
M13 = minor of a3 00
0 0
B =0
. 0 1
M21 = minor of az1 =
1 0
| =S|
. 0 1
M>22 = minor of az> =
1 0
,( =0
M>23 = minor of az3 09
0 0
=0
M31 = minor of a31=l
1 0
. ( =0
M32 = minor of az> 09

M33 = minor of az3 = 0 1
A11 = cofactor of aj1= (_1)1+1 Mi1 =1
A1 = cofactor of a1 = (—1)1+2 Mi2 =0
A13 = cofactor of a3 = (—1)1+3 M3 =0
A1 = cofactor of az1 = (—1)2+1 M1 =0
Ao = cofactor of azy = (—1)2+2 Moo =1
Aoz = cofactor of ax3z = (—1)2+3 M>3 =0
A31 = cofactor of a3z; = (—1)3+1 M31 =0
A3> = cofactor of a3y = (—1)3+2 M3 =0
A3z = cofactor of a3z = (_1)3+3 M33 =1
1 0 4
3 5 -1
01 2

(if) The given determinant is
By definition of minors and cofactors, we have:

5 -1
=10+1=11
4

M11 = minor of a11=
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Mi2

Mi3

M21

M22

M23

M31

M32

M33
A11
A12
A13
A21
A22

A3
Az
Azp

A3z

i3 =1 .
=6-0=6

o

. (4]
minor of a1z=

3 5
=3-0=3
. 0 1
minor of a13 =
JU l :
i |=0-4=~-4
minor of azy =’
1 4
=2-0=2
. 0 2
minor of azxy =
1 0
=1-0=1
. 0
minor of ax3 =
0 4 ]
=0-20=-20
. 5 -
minor of a3z1=
1 4
‘ ==1-12=-13
. 3 -1
minor of a3y =
1 0
=5-0=5
3 5

minor of az3 =

141
cofactor of a;1= (—1) Mi11 =11
cofactor of a1 = (—1)1+2 Mi2 = -6
cofactor of a13 = (—1)1+3 Mi3 = 3
cofactor of a1 = (—1)2+1 M21 =4
2

cofactor of app = (—1)2+2 M>>

cofactor of az3 = (—1)2+3 3=-1

cofactor of az1 = (-1) 31= =20
v

cofactor of a3y = (—1)3+2 2=13

cofactor of a3z = (-1)>*3 m=5
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Using Cofactors of elements of second row, evaluate

5 3 8
A=]2 0 1
1 2 3
. Answer
5 3 8
2 0 1
. 2 3
The given determinant is IR
We have:
3 8 )
=0-16=-7
2 3
M21 =

~Ap1 = cofactor ofazy = (_1)2+1 My =7

M22 = 2+2
~Ap> = cofactor ofazy = (—-1) Mpy =7

3
2

w

=10-3=7

]
M23 = 2+3
~Ay3 = cofactor of ayz = (1) Mp3= -7

We know that is equal to the sum of the product of the elements of the second row

with their corresponding cofactors.
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= a21A21 + a22A22 + a3A23 =2(7) + 0(7) + 1(-7) =14 -7 =7

Using Cofactors of elements of third column, evaluate

Answer

|
The given determinant is

We have:

1

]
Mi3 =

1

1
M23 =

|

|
M33 =

~A13 = cofactor ofajz = (—1) Mi3=(z-Y)

A23

Az3

X

X

“.

Yz

2X|

x|

cofactor of a3 = (—1)2+3 M>3

3+3

cofactor of a3z = (—1) M33

—(z-x)=(Kx-2)

(y = x)

We know that is equal to the sum of the product of the elements of the second row

with their corresponding cofactors.
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S A=AGA L+ AA HasA
=y(z-y)+zx(x-z)+x¥(y-x)
=y =yzexz-x 40’ =Xy
=(x'z-)'s )+ (32" -2 )+ (07 - xy)
=z(x ~v‘)+::(\'-.r)+.n'(r—.r)
=z(x—y)(x+y)+2 (y—x)+xv(y—-x)
=(x ~_v).lr:r L .\;\']
= (.r—y)i::(.\' ~z)4+y(= r)i
=(x=¥)(z-x)[-z+¥]
- (x=¥)(y-2)(z-%)

Hence, A=(x=y)(y=z)(z-x).

Question 5:

For the matrices A and B, verify that (AB)’ = B4 where

]
A={-4|, B=[-1 2 1]
m L3
0
A=(1], B=]l 5 7]
2
(i) -
Answer

(1)
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1] -1 2 1
AB=| -4 |[-1 2 = 4 -8 -4
3 -3 6 3
-1 4 =3
~(4B) =| 2 -8
[ 1 -4 3
-1
Now, A" =] -4 3).B'=|2
1
=] -1 4 =3
LA =] 2] -4 3= 2 -8
I 1 =4 3

Hence. we have verified that (AB)' =RB'A.

(i)
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0 0 0
AB=[1]] 5 7= 5 7
2 2 10 4
() 1 2
s(aBY=lo 5 10
0 7 14
|
Now, A" =[0 I 2], B'=|5

|
S BA =50 I 2]=(0 5 10

~d
-~
&

Hence, we have verified that (.JB)' =B'A,
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Exercise 4.5

Question 1:

Find adjoint of each of the matrices.

f A

Answer
1 2]
Let A= .
3 4,-
We have,

A“ = 4, A|: = "‘3, AZ’ = —2\ ‘4:: = l
; A A’x 4 =2
Soadid = o=
- All A:z = I

Question 2:

Find adjoint of each of the matrices.

I -1 2
2 3 5
-2 0 ]
Answer
1 -1 2
Let4=|2 3 5
-2 |
We have,
3 5
4‘t”_' |=3"0:3
0 1|
2 st
Ax=—|, l’=—(2+|0)=—|2
2 :
A= =04+6=6
-2
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< 1-0)=1
44-. ) ==lir-1- =
W=l (-1-0)
| 2
A= =1+4=5
= =2 1
| |
A, =- 5 ‘=-(0—2)=7
l—l 2
A= =-5-6=-11
13 5
] 2
A =—| ’——(5—4):—1
l —1 =
Aj,:,’ . |F3+2=5
L J

A A, 4, 3

Hence, adj4=| 4, A4,

4, 4, 4, |6

Question 3:

Verify A (adj A) = (adj A) A =

B

Answer

1 11
L l=l-12 5 -
2 5

Z
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[ 2 3]
A=
;b

we have,
Aj=-12-(-12)=-12+412=0

el

Now.
A, =-6,4, =4, 4,

sadjA = [_6 _3}
4 2

Now,

‘ 2 36 =3
wel? O
_[-12+12 —6+6
| 24-24 1215
5 =3
Also. (adid) A=
IO R 4
_[-12+12 -18+18] [0 0
| 3-8 12-12| |0 0

Hence, 4 (adjd) = (adjd) A=|4|1.

Question 4:

Verify A (adj A) = (adj A) A = IAII .
! -1 2
3 0 -2
1 0 3

Answer
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1 -] 27
A=|3 0 i,
1 0 3

A=1(0-0)=1(9+2)+2(0-0)=11
| 0 o] fnn o 0
A r=1110 | 0/=|0 10
0 0 1] |0 0 I
Now,

A4, =04, =~(942)=~11L4,=0
'4:‘1 =“(‘-3—0) =3.;"-_~: =3—2 = I.;":‘ =_(‘,+') = _l
Ay =2-0=2,4, =—(-2-6)=8,4,,=0+3=3
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0 3 2
nadid=|-11 1 8
0 -1 3
Now,
1 -1 210 3 2]
Aladjd)=| 3 0 =2-11 1 8
1 0 31(0 -1 3]
(041140 3-1-2 2-8+6
=0+0+0 9+0+2 6+0-6
[ 0+0+0 3+0-3 2+0+9]
11 0 0
=0 11 0
0 0 11
Also,
0 3 2|1 -1 2
(adjd)-A=|-11 1 813 0 -2
0 -1 3|1 0 3
0+9+2 0+0+0 0-6+6
=[—11+3+8 11+0+0 -22-2+24
0-3+3 0+0+0 0+2+9
11 0 0
=0 11 0
0 0 11

Hence, 4(adjd) =(adj4) A= |4|1.

Question 6:

Find the inverse of each of the matrices (if it exists).

5 3

Answer
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- | 5
letA= 5|
._3 -]

we have,

Now,
4 =2, A, = 3,4, =5, Ay, = =
2 -5
adjA ='f
3
| 1 (2 -3
A =—adid=—
A 13|13 1
Question 7:

Find the inverse of each of the matrices (if it exists).

| 2 3
0 2 4
0 0 5
Answer
I 2 3
LetA=|0 2 4.
0 0 5
We have.

|4 =1(10-0)-2(0-0)+3(0-0)=10

Now,

A,=10-0=10,4, =—(0-0)=0,4,=0-0=0

Ay =—(10-0)==10,4, =5-0=5.4,,

4, =—(
/‘31 =8—6=2,A}: :—(4_0):_4.‘433 =20
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10 -10 2
Soadid=(0 5 -4
0 0 2
: 10 -10 2
A A"':,l--adez--v»' 0 5 —4
Al 10
0 0 2
Question 8:

Find the inverse of each of the matrices (if it exists).

] 0 0
3 3 0
5 2 =]
Answer
| 0 0
letd=|3 3 0
5 2 -1
We have,
HI =1(-3-0)-0+0=-3
Now,

A, =-3-0=-3,4,=-(-3-0)=3,4,=6-15=-9
.":, = -—(0—0) :0.‘:‘:.‘ :—‘ ~—0 = —-'_:L_‘ — _(2_0): ___2
A, =0-0=0.4,=-(0-0)=0,4, =3-0=3

-3 0 0
sLadiA=| 3 -1 0
-9 -2 3
-3 0o 0
"' = — adjid = - 3 ~1
-9 -2 3
Question 9:

Find the inverse of each of the matrices (if it exists).
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2 1 3
4 -1 0
-7 1
Answer
2 1 3
letd=|4 -1 01
-7 2 1 J
We have.

A =2(-1-0)-1(4-0)+3(8-7)

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

v

Now,

A =-1-0=-1,4,=-(4-0)=4,4,=8-7=1
Ay =—(1-6)=5.4,, =2+21=23, 4, =—(4+7) =-1
A, =0+43=3,4,=-(0-12)=12,4,, =-2-4=~6

-1 5 3
Soadid=| -4 23 12

| ~11 b

-1 5 3

A = !—.adi.-‘l:-l -4 23 12

(A 3

hal i -1l -6
Question 10:

Find the inverse of each of the matrices (if it exists).

I -1 2
0 2 =3
3 =2 +

Answer
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| -1 2
letd=(0 2 -3 .
3 -2 4

By expanding along C,, we have:

A =1(8-6)-0+3(3-4)=2-3=-]

Now,

A, =8-6=2,4,=-(049)=-9.4,=0-6=-6

Ay =—(-4+4)=0,4,, =4-6=-2.4,, =—(-2+3)=-1
2|

gy =3—4=-L A4, ~—(—3-0) =3,4,=2-0=2
2 0 -1
adjA =} -9 -2 3
-6 -1 2
i 2 0 - -2 0 I
A= 'adj.-i=- -9 -2 3 |=|9 2 -3
? -6 -1 2 6 1 -
Question 11:
Find the inverse of each of the matrices (if it exists).
1 0 0
0 cosa@ singa
0 sind  —cosa

Answer
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1 0 0
letA=|0 cosa sina

0 sinad  —cosa
We have.

|| =1(~cos® @ —sin’ a) =—(cos’ @ +sin’ @)= -1

Now,

A =-cos'@a-sin"@=~1,4,=0,4,=0

A, =0.4,, =-cosa. A, =-sina

A, =04, =—sina, A, = cosa

-1 0
soadiA=|0 ~COS @
0 ~Siner
~1 0
& A= —!-_-aci;A=— 0
2 0 ~sina

Question 12:

3 7 6
A
Let 2 5land 7

-1 - -
(AB) =B'4" Answer

3 7
LetA= ;
2 5

We have,

A=15-14=1

Now,

Ay =54, =-24;,=-1,4,,=3

5 =7
. adjA =
il s

5 =
A"=L-ade= I
4| -2 3

= COSx

~sina

Cosax

0 1 0 0
-sinex |=|0 COsSa sina
cosa 0 SN ~Cosa

8}
91, Verify that
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6 8
Now, let B = [7 J

We have,

B =54-56=-2

9 -8
SoadiB =
-7 6

-1 l . —8 _2 4
S B = adiB=~ =
B 2| - 6
-3
Now,
9
- Rl
B-I4-l= 2 [ 5 -7]
. -2 3
L -3
2
5
—4'—-8 63+'2 _6] 87
_ 2 2 N 2 2
- ) -
-35+6 _-}_)_9 47 _67

o
L)

(1)
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Then,
[3 7}[6 8]
1B = J
2 5|7 9
[18+49 24+ 63
12435 16+45

Therefore,we have AB|=67x61-87x47 = 4087 - 4089 = -2.

Also,
61 87
di( AB)=
agiAs) [-47 67J
s if61  -87
A(ABY ' = —— adj(AB) =~
(4B) " =g oY (4E) 2[-47 67
61 87
|3 2
B
2 2

From (1) and (2), we have:
(AB) 1 =g 1a7l
Hence, the given result is proved.

Question 13:

3 ]
‘4 = ’ b
If = <), show that 4" =54+7/ =0  Hence find A

Answer
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5 3],

"= A=

-1 2=

AR =54+71

_ 8 5]_5[ 3 I
-5 3 -1 2
[ 8

[ 0 7
+
P

Hence, A° =54471=0.
SAA=-54=-T71

]

A(A4")-51=-14"
Al =51 =-74"

U 4 ¢ U

4*:—;(4—50

U

:l'=;(51—:0
A0 Ha
= -
Question 14:

o

For the matrix

O. Answer

A-A(J”)—SJA":-?L['

[Posl-mulliplying by A" as |4 = ()]

2

]], find the numbers a and b such that A2 + aA + bl =




Class XII Chapter 4 - Determinants Maths

X
Il
—
_ W
=
(St

e 2713 2] [9o+2 6+2] [11 8
R 1L L [3+1 2+1] |4 3

Now,
A +ad+bl=0
= (AA) A" +adA +blA =0 [Post-multiplying by A" as |4]# 0]

:A(AA")+al+h(lA ')=0
=S Al+al +bA™' =0

= A+al =-bA"

= A" :—%(A+a[)

Now,
VIR, BT i -2 1 -2
A" = —adid= =
Al 11 3 [ |- 3
We have:
-3-a _2
1 -2] 13 2] [a o)) 1f3+a 2 ] [T & b
-1 3] sl 1[0 af) b l+al | 1 -1-a
b b

Comparing the corresponding elements of the two matrices, we have:

——l—=—|:‘.>b=|
b

sl =l=>-3-a=1=a=—4

Hence, —4 and 1 are the required values of a and b respectively.
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Question 15:
] 1 1
A=|1 2 -3
. 2 = 3 3 2 .
For the matrix show that A~ — 6A” + 5A + 11 I = O. Hence, find
-1.
Answer
1 1 1]
A=11 2 -3
|2 -1 3 |
1 1 11 1 1
A =1 2 =31 2 3
2 | 3 ,2 | 3
I+1+2 1+2-1 1-3+3 4 2 1
=|1+2-6 1+4+3 1-6-9 [=|-3 8 —14
2-1+6 2-2-3 2+3+9 7 -3 14_
[ 4 2 11 I |
L =4-4=|-3 8 ~14 |1 2 -3
| % -3 14 || 2 -1 3
(44242 4+4-1 4-6+3
=|—3+8-28 -3+16+14 -3-24-42
| 7-3+28 7-6-14 7+9+42 |

8 7 1
=23 27 69
2 -13 58
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s A =64 #5411
[ 8 7 i 4 2 | 1 1 1 1 0 0
=|-23 27 -69|-6|-3 8 -14 |+5[1 2 =3(+11]0 1 0
32 -13 S8 | -3 14 2 -1 3 0 0 1
Kk 7 1 124 12 61775 5 571 [n 0 0
=[-23 27 -69|-|-18 48 -84 |+|5 10 =15(+|0 1 0
32 <13 58 | [42 <18 84 | |10 -5 15 0 0 1
(24 12 6124 12 6]
=|-18 48 -84|-[-18 48 -84
42 -18 84 | [42 -I8 84 |
[0 0 0
=0 0 0|=0
0 0 0

Thus, A* =64° +54+111 =0,
Now,
A —6A*+54+11U =0

= (AAA) A" =6(AA) A +5A4 +11/4 " =0

[Post-multnplying by A" as [4]# 0:'

= AA(AA")-64(A4")+5(A4")=-11(14")

= A ~6A+5] =-114"
= A == (A =6A+5])
T

(1)
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Now,
A" —6A+51

[ 4 2 1] [1 1 1] [t 0 0
=|=3 8 -14 -6/ 1 2 -3 [+5/0 1 0

| 7 -3 14 2 -1 3 | 0 0 |

[ 4 2 1] (6 6 6 1[5 0 0
=|-3 8 ~14 |- 6 12 ~18 |+| 0 5 0‘

| 7 -3 14 | |12 -6 18| |0 0 3

9 2 1] [6 6 6 |
=|-3 13 —14|-16 12 -18

| 7 -3 19 | [12 -6 18 |

3 -4 =25
=|-=9 1 4

=5 3 1
From equation (1), we have:

3 -4 -5 -3 1 5
S 7 R (L
11 11 _
== 3 ] 5 =3 =]
Question 16:
2 -1 ]

A=|—1 2 =]

o L] = 2] verify that A3 — 6A% + 9A — 41 = O and hence find A~

Answer
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2 -1 |
A=|-1 2 -1
1 -1 2
2 = ] 2 -1 |
A* = -1 2 -1 |- 2 -1
[l -1 2] 1 -1 2
4+1+1 ~2-2-1 2+1+2
=|-2-2-1 1+4+1 --2-2
[2+I¢2 -1-2-2 1+1+4
6 -3 5
=|-5 6 -5
Ry
6 -5 5 2 -1 |
A=AA=|-5 6 5| -1 2 -l
k] -5 6 ] -1 2
(124545 “6-10-5  6+5+10
=|=10-6-5§ 5+12+5 -5-6-10
[10+5+6 -5-10-6 5+5+12
[22 21 2]
=| -2l 2 =2

L

21 =21 22
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Now,

A =64 +94-41
(22 21 21] [eé -5 57 2 -1 I I 0 0

=[-21 22 -21|-6|-5 6  ~5/|+9|~-1 2 -1|-4{0 I 0
21 =21 22| |5 -5 6 | 1 -1 2 0 0 1
(22 <21 217 [36 =30 3018 -9 9] /[4 0 0

=|=-21 22 =21|-|-30 36 -30|+|-9 18 -91-0 4 0
21 =21 22 30 =30 36 9 -9 18 0 0 4

(40 -30 30 40 =30 30 [0 0 0
=|-30 40 -30(-|-30 40 -30|=|0 0 0
30 -30 40 30 =30 40| |0 0 0

. - -

AA =64 49441 =0

Now,
A'—6A*+94-41=0
=S (AAA) A =6(AA) A" +944" =414 =0 [ Post-multiplying by A" as |4]»0]

= AA(AA")=64(AA")+9(44 ") =4(14")
= AAl =641 +9] =44
= A -6449] =44"

] l P
=4 =Z(A -64+9/) 1)
A =6449]
6 S 57 2 -1 1 0 0 0
=|-5 6 -5/-6/-I 2 -11+9/0 0 0
E -5 6 | 1 —1 2 0 0 0
6 -5 57 [12 -6 61 [9 0 0
=|-$ 6 —5|-|-6 12 —6+0 9 0
5 5 6|6 -6 12/ |0 0 9
[ 3 1 -1
=|1 3
-1 1 3

From equation (1), we have:
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I 3 1 -1
AV=—t ] 3 I
4

Let A be a nonsingular square matrix of order 3 x 3. Then :'adi"’! is equal to
A A, 4f C. "'rD. 3|4
Answer B
We know that,
4 0 0
(adjd) A=|41=|0 A 0
0 0 A}_
4 0 0
= (adjd) A =0 A 0
0 0 | Al
1 0 0
= |adjd||4|=|4] |0 1 0| =|4[ (1)
0 0 1

= |adjA = A::

Hence, the correct answer is B.

If A is an invertible matrix of order 2, then det (A_l) is equal to
I
det(A4)

A. det (A) B. C.1D.0

Answer

4 ] ;
A" existsand A ' = —adjA.
Since A is an invertible matrix, |4|
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Class XII
a b
As matrix A is of order 2, let A =L dJ'
c

-b
Then. |{4|=ad - be and adj4 =[ }
~C a

Now,
d ~b
A | A
4= T adjid = 4
14 < @
4 14
d b
A 1 i -b
'V'}"‘rl o ’ ’ = LI% =- “,'((Id—b(’): - l:;' ! i = !
—C a e"l - a 412 . ’f"i- } ‘|
A A4

dcl( A7 ) = cI:tl( I)

Hence, the correct answer is B.
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Examine the consistency of the system of
equations. X + 2y = 2

2X + 3y =
3 Answer

The given system of equations
is: X+ 2y =2
2Xx + 3y =3

The given system of equations can be written in the form of AX = B, where

1 2 x | 2
.-Iz[ ] .\':{ emde[ 1
2 > V] 3

Now,
~Adslhdn-sifgulad -4 =—-1#0

Therefore, A~ exists.
Hence, the given system of equations is consistent.

Examine the consistency of the system of
equations. 2x —y =5

X+y=

4 Answer

The given system of equations

is:2x —y=5

X+y=4

The given system of equations can be written in the form of AX = B, where
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2 -1] ., \J H
A= s X = and B=| |
|1 O M - 4

Now,

tAisHOD-dindlar=2+1=3#0

Therefore, A~ exists.
Hence, the given system of equations is consistent.

Examine the consistency of the system of
equations. x + 3y =5

2X + 6y =
8 Answer

The given system of equations

isix+3y=5

2X + 6y =8

The given system of equations can be written in the form of AX = B, where
] 3 | 5

A= Sl = and B =
2 6 v 8

Now,

LAisIA NGB} matrix= 0
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Now.

(adjd) = [_6 1 }

6 =3
(adjd) B = [ —2 1 ]

(%]

6
2

ﬂ’s'
.84

=0

30-24
T|-10+8]
Thus, the solution of the given system of equations does not exist. Hence, the system
of equations is inconsistent.

Examine the consistency of the system of

equations. x +y +z =1

2X + 3y + 22 =2

ax + ay + 2az =

4 Answer

The given system of equations

isix+y+z=1

2X + 3y +2z2=2

ax +ay + 2az =4

This system of equations can be written in the form AX = B, where

| 1 | x
A=12 3 2 [.X=

a a 2a

P

and B=|2|.
4

'

~

Now,
A =1(6a-2a)-1(4a-2a)+1(2a~-3a)

~Aisfion-bingulardg -3a=a =0

Therefore, A1 exists.
Hence, the given system of equations is consistent.
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Examine the consistency of the system of
equations. 3x —y — 2z =2

2y —z=-1
3x — 5y =
3 Answer

The given system of equations
is:3x —y—2z=2

2y —z=-1
3x -5y =3
This system of equations can be written in the form of AX = B, where
3 -1 2] x| 2
1=10 2 -1, X=|y|and B=|-1
3 =5 0 2 | 3
Now,
A=3(0-5)-0+3(1+4)=-15+15=0
~Alis a singular matrix.
Now,
-5 10 5
(ac{i.-l) =|-3 6 3
-0 12
-5 10 5 2 -10-10+15 -5
S (adid)B=| -3 6 3|[~-1|=|-6-6+9 =|-3|20
-6 12 61 3 -12-12+18 | -6

Thus, the solution of the given system of equations does not exist. Hence, the system

of equations is inconsistent.
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Examine the consistency of the system of
equations. 5x —y +4z =5

2X + 3y + 5z = 2

5x — 2y + 6z =

—1 Answer

The given system of equations
is:5x —y+4z=5

2X + 3y +5z2=2
5x =2y + 6z = —1

This system of equations can be written in the form of AX = B, where

5 -1 4 X 5
A=|2 3 S5 X=|y|landB=| 2|

5 -2 6 z -1
Now,

A =5(18+10)+1(12-25)+4(-4-15)
=5(28)+1(-13)+4(-19)
=140-13-76

=510
~ A'is non-singular.

Therefore, A~ exists.
Hence, the given system of equations is consistent.

Solve system of linear equations, using matrix method.
Sx+ 2}' =4
Tx+3y=5

Answer
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The given system of equations can be written in the form of AX = B, where

o ]

Now, [4/=15-14=1#0.

i

Thus, A is non-singular. Therefore, its inverse exists.

Now,

1
A7 = —(adjA)
2

.,.
o
[}
=
C
o
=
Il
]
o
=
=
-
[
!
s

Solve system of linear equations, using matrix method.

2x—y=-2
Ix+4y=3
Answer

The given system of equations can be written in the form of AX = B, where

2 -1] ¥ Y.
A= X = and B=| _|.
k. |

3 4 | L)
Thus, A is non-singular. Therefore, its inverse exists.

Now,

A=8+3=11%0
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Now,
1 1[4 ]
A ‘= ud[.'l‘—
Al 11| -3 2 |
T Y 1
#X=A"B S.- J
-3 2]l 3
[ 5
=] 1 [-8+43] 1[-5 BT
*IL\_ nie+6 | 112 | 12
L 1]
%

-5 2
Hence, x = T and y =

Question 9:
Solve system of linear equations, using matrix method.

4x-3y=3
Ix=35y=7

Answer

The given system of equations can be written in the form of AX = B, where

R e | e . e |
e e

Now,
A=-20+9=-1120

N

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

=5 3 5 =
e T | . |
l4]* 1|-3 4| 11[3 —4 |

Question 10:

Solve system of linear equations, using matrix
method. 5x + 2y = 3

3x + 2y =
5 Answer

The given system of equations can be written in the form of AX = B, where

5 z
A= X =
3 2

Now,
A=10-6=4%0

NESH

Thus, A is non-singular. Therefore, its inverse exists.

Question 11:
Solve system of linear equations, using matrix method.
2x+y+z=|
3
¥-2y-2=—
) 2
3y=5z=9
Answer

The given system of equations can be written in the form of AX = B, where
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2 | | X i
A=|1 -2 1|, X=|y andB='§.

0 3 -5 z 9
Now,

A} =2(I0+3)-|(——5—3)+0=2(I3)—I(—8)= 26+8=34+0
Thus, A is non-singular. Therefore, its inverse exists.
Now, A4, =13,4,=54,=3

Ay =8, 4, =—10,4,, =—6

Ay =LA, =3,4,=-5

13 8 |
3 A':—-l-»(¢1¢lj.4)=~—|—- 5 -10 3
A 34
_3 -6 -5
13 8 | l
= -1 3
L X=A"B= 5 ~10 3 =
3 -6 =1 S
L‘)
] 1341249
=|y[=—]|5-15+27
34
z _3—9—45
34 '
=—I— 17 = l
34 51 2
52 3
-
3
chcc.x:I.\':l.mnd::—'—.
2 2

Question 12:

Solve system of linear equations, using matrix
method. x —y +z=4

2X+y—-3z=0
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X+y+z=
2 Answer
The given system of equations can be written in the form of AX = B, where

| -1 1 ]'x 4
A=}2 | 3. X=|ly|land B=|0]|.

| 1 1 L: 2
Now,

|Al=1(1+3)+1(2+3)+1(2-1)=4+5+1=10=0
Thus, A is non-singular. Therefore, its inverse exists.
Now, A, =4.4,=-5.4,=1

Ay=2,4,, =04, =-2

Ay =24, =54y =3

4 2 2
' = 11(¢1¢lj.4)=| -5 0 5
) 1 -2 3
4 2 214
=A"'B= l 5 S0
10
2 3112
[x I T 16+0+4
= |y |=—=20+0+10
: 10
_:J I 4+0+6
T 20
= -l-- =10
10
10
2
=| -1
]
Hence. x=2. y=-1L and==1.

Question 13:
Solve system of linear equations, using matrix method.
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2x + 3y + 3z =

5x -2y +z =

-4 3x —y — 2z

= 3 Answer

The given system of equations can be written in the form AX = B, where

2 3 3 X 5
A=|1 -2 | [ X=|yland B=|—4|.

3 -1 -2 - 3
Now.,

ll = 2(4+I)—3(—2—3)+3(—l+6) = 2(5)—3(—5)+3(S) =10+15+15=40+0
Thus, A is non-singular. Therefore, its inverse exists.
Now, A, =5, A,=54,=5

Ay =34, =-13,4,, =11

Ay =% A4, =L 4y =7

5 3 9
| |
LA = —(adiAd)=—| § ~13 |
7= 2
E 1 -7
[5 3 9 s
X=A"B= ' 5 -13 | 4

v
~J
v

.\'1 25-12+27
— \":i 2545243
} 40
2| *|25-44-21
: 40
=—| 80
40
40
|
=| 2

Iy
Il
|

o

Hence. x =L y=2and
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Question 14:

Solve system of linear equations, using matrix
method. x —y + 2z =7

3x + 4y — 5z =

-52x —y + 3z
12 Answer

The given system of equations can be written in the form of AX = B, where

I -1 2] [x 7
A=|3 4 5|, X =(y|and B=|-5

2 -1 3 z 12 |
Now,

!4; = I(IE—S_)+1(9+IO)+2(—3—8.) =T7+19-22=4 %0
Thus, A is non-singular. Therefore, its inverse exists.
Now, A, =74, =~194,=~1]
A” - L :"’.\ = -l. -"!; = -I
Ay ==3dy=1LA;=7
( g * =
Ry ™ adjd)=—|-19 =1 11
)=
~11 -1 7

7 | 3|7
" X=A 'B-l -19 -1 11 || -5
-1 -l 7112

_\'J - 49-5-36
= r-:l -133+5+132
z | ¢ ~77+5+84
:x 2]
LY DR
412 3

Hence, x=2,y=land z =3.

Question 15:
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2 -3 5
A=|3 2 -4
If 1 1 =2

, find AL, Using A~ L solve the system of equations
2x=3y+5z=11
Ix+2y—4z=-5

X +y-2z=-3

Answer
[2 -3 57
1=|3 2 -4
[ | -2 |

S| Al=2(-4+4)+3(-644)+5(3-2)=0-6+5==120

Now, 4,=0,4,=2 A4,=1

0 ~1

210 1 -2
W =—-3(udj.-l)= - 2 -9 23|=|-=2 9 -23 (1)
' | -5 13] |-1 5 -13

Now, the given system of equations can be written in the form of AX = B, where

2 -3 5 X 11
A=13 2 —4|.X=|ylandB=|-5|.
| 1 -2 z =5
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The solution of the system of equations is given by X = 4 'B,

X=A"'B
X 0 1 -2 (|11
=|y|=|-=2 9 -23|[ -5 [Using (l)]
z -1 5 -13 -3
[ 0-5+6
=|-22-45+69
~11-25+39
-
=12
13

Question 16:

The cost of 4 kg onion, 3 kg wheat and 2 kg rice is Rs 60. The cost of 2 kg onion, 4
kg wheat and 6 kg rice is Rs 90. The cost of 6 kg onion 2 kg wheat and 3 kg rice is

Rs 70. Find cost of each item per kg by matrix method.

Answer

Let the cost of onions, wheat, and rice per kg be Rs x, Rs y,and Rs z respectively.
Then, the given situation can be represented by a system of equations as:
4x+3y+2z=060

2x+4y+62=90

6x+2y+3z=70

This system of equations can be written in the form of AX = B, where

4 3 2 X (60
A=|2 4 6, X=|y|and B=|90 |

6 2 3 2 L70
(4| =4(12-12)-3(6-36)+2(4-24)=0+90-40=50=0
Now, A =0;4,=30,4,=-20

Ay =—5,4, =0,4;,=10
A, =10,4, =-20,4, =10
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0 -5 10
Soadid=} 30 0 -20
=20 10 10
0 -5 10
2 .“1"=,l—‘ad/'A= s 30 0 -20
4] 50
=20 10 10
Now,
X=A"1lB
0 -5 10 |[60
:s.\":,i 30 0 =20 ([ 90
" =20 10 10 || 70
X 0—450+700
=|¥ ::SLO 1800+0-1400
z -1200+900+700 |
(250
=—I 400
50_40()
5
=8
8

x=5,y=8,andz=8.

Hence, the cost of onions is Rs 5 per kg, the cost of wheat is Rs 8 per kg, and the cost

of rice is Rs 8 per kg.
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Miscellaneous Solutions

Question 1:
X sin@ cost
—sin@ —x ]

‘cos ]

Prove that the determinant ' is independent of

8. Answer |
X sind cosé

A=|-sin€@ -x 1
cost 1 x
=x(x" —1)—sin@(-xsin @ - cosf)+cos#(—sin# + x cos )

|

=x' —x+xsin” @+sin@cosd -sin@cosd+ xcos” &
=X —x+ x(sin2 0+ cos’ 0)

=X —x+x

=x" (Independent of )

Hence, is independent of 8.

Question 2:
Without expanding the determinant, prove that

2 | 2 3
a a be; | a a

2 2 3
b b cal =1 b b

2 b 3
¢ ¢’ abl |1 et g

Answer




Class XII Chapter 4 - Determinants Maths
a a be
LHS. = b ca
4 ¢l ab
a a abci
= Lb b b'  abc [R —aR.R, — bR,.and R, — ¢R;
abe| §
(o e abc
a 3 I
= ,I) -abc b* b’ 1 [Taking out factor abe from C, |
abe R .
c & 1
a a I
= b’ b’ |
c’ ¢! 1
1 a a
=] b b"i [Applying C, > C; and C, ¢> C,]
1 P Fos
=R.HS.

Hence, the given result is proved.

Question 3:

cosacos S cosasinfl  —sina
—sin cos f3 0

sin @ cos sin ¢z sin cos
Evaluate ' ﬂ '3

Answer

cosacosff  cosasinf  —sina
A=| —sinf cos f# 0
sinacos ff  sinasin f# cos ¢

Expanding along C3, we have:
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A= —sina(—sinasinz B —cos® Bsin a)+cosaf(cosacosz B +cosasin’ ,b’)
=sin’ a'(sin2 B +cos’ /})+cos: a'(cos1 B +sin’ ,B)
=sin’ @ (1)+cos” (1)
=1

Question 4:

b+c c¢+a a+b
A=lec+a a+b b+e|=0

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

Show that eithera+ b+ c=0o0ra=>b =c.
Answer
bb+ec c+a a+h
A=ic+a a+b b+c
[u'h h+tc c+a
Applying R, - R, + R, + R, we have:
2a+b+c) 2a+b+c) 2(a+b+c)
A=lc+a a+b b+e
:a+h b+c c+a
| | |
=2(a+b+c)c+a a+bh bt
a+h b+c¢ c+a
Applying C, =5 C, ~C, and C; = C, - C,, we have:
| 0 0
:_\1~2((I+b+1.‘)(‘+u b—¢ b-a

a+bh c¢—a c¢-b

Expanding along R1, we have:
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A=2(a+b+e)(1)[(b-c)(c~b)~(b-a)(c-a)]
= 2(¢H-1H-c‘)[—hT -t +2b¢‘-br.'+lm-uc—u:]
=2(a+b+c)[ab+berca-a' -b - |

It is given that A =0.

(a+b fc‘)[uh +hc+ca-a —b —(':]z 0

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

Now,

ab+bc+ca—a’ —b' - =0

= -2ah~2bc-2ca+2a* +2b* +2¢5 =0

ﬁ‘a—b): +(b—-c): +(('—u): =0

= (a-b)’ =(h—<-): =(('-a)= =0 [(a-—h):.(h-c): ,((--u): arcnon-ncgative]
=(a-b)=(h-c)=(c-a)=0
S a=h=c

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

Question 5:
lx+a x X
X x+a x |=0,a#0

Solve the equations ! e < Xta

Answer
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X+da X X
X X+da x |=0

X X xX+a

Applying R, - R, +R, +R,, we get:

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

X X+a x |=0
x X X+da
1 1 l
= (3x+a)x x+a x =0
x X x+dq

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)|:l xuz] =0

=a (3x+a)=0

Buta#0,
Therefore, we have;
Sx+a=0

o
=S X=—-—

3
Question 6:

a be ac+e’
@’ +ab b’ ac
b* +be

Prove that '

Answer




Class XII Chapter 4 - Determinants

Maths

a be ac+¢’
A=l|a +ab b’ ac
ab b’ +be ¢

Taking out common factors a, b, and ¢ from C,,C,, and C,, we have’

a C a+c
A=abcla+b b a
b h+e ¢

Applying R, - R, -R, and R; = R, —R,, we have:

a ¢ a+c
A=abe| b b-¢ -¢
b—a b —a
Applying R, - R, +R,, we have:

a c a+c
A=abcla+b b a
h-a b -a
Applying R, - R, +R,, we have:
a ¢ a+tc
A=abcia+b b a
2h 2h 0
a ¢ a+c
=2ab’cla+b b a
B 0

Applying C, - C, ~C,, we have:
i a c¢-a atce

a+b —a a
| 0 0

A= 2ab’c

Expanding along R3, we have:
A=2ab’c[a(c-a)+a(a+c)]
= 2ab:c|:ac— a +a’ +a(r]
=2ab’c(2ac)

=4a’b’c’
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Hence, the given result is proved.

Question 8:

Let 5 verify that

|
A=|-2
|

L -

2
3 |
l 5

s)A =1(15-1)+

Now, 4, = 14,4, =11, 4, =-S5

Ay =114, =4,4,, =3

M4 I <5
sadid=|11 4 -3
|5 3 =
A= —-—-1(0(11'.4 )
M4 11 5 -14 [
_—ll,n 4 —3-%—|| 4 3
s 3 - 5 3 ]

(i)

\adjA| =14(=4-9)—11(-11-15)-5(-33+20)
=14(-13)-11(-26)—-5(-13)
=—182+286+65=169

We have,




Maths

169 169

=]
=]

Class XII Chapter 4 - Determinants
-13 26 -13
(u{j(ac(jA): 26 -39 -13
-3 -13 -65
1 |
s adiA | adj  adjA
[adj] |ade!( lj (adj4))
: -13 26 -13
=——| 26 -39  -13
169
-13  -13 -65
=1 2 =1
:% =3 =1
=i S B
4 1S
34 =11 l3 13 13
M= < Bl=|=E & 2
13 13 13 13
5 3 1
5. 8. .l
|13 13 13
il B _(_ 242 ‘]
169 169 169 169
.-_ad,'(A“): ~(-l_£) LA R
169 169 169 169
_3%,20 ( 2 5*]
169 169 169 169
-13 26 -13 -1
=L 26 -39 13 =l 2 —
169 13
-13 -13 -65 —1 -1

Hence, [adjd] :a:.ﬁ(/l").
(i)

=3
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We have shown that:
-14 -1l
Al = l —11 —4
13| _
5 3
: —1
And. adjd™ = —| 2
13
-1
Now,

.4”':=[113J1|:—14x(-l3)+ 11x(-26)+5x(-13)]= []'J x(-169) = -

sl = adjd” _

T

() =4

Question 9:
| x v
v X+y
Evaluate * 7Y ¥

Answer

13
-2 AN =2
x—|2 =3 ~ll={-2 3 1|=4
'J i I T | i 1 J
3

X+y
RY
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X R4 xX+y
A=| y x+y x
xX+y X 8%

Applying R, - R, +R, + R, we have:

2(x+y) 2(x+y) 2(x+y)
A=| y xX+y x
X+ y x v
| | 1
=2(x+y)| ¥y x+y x

x+y X Vv

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

| 0 0 ‘
A=2(x+y)| ¥ x  x—y
x+y -y —x

Expanding along R1, we have:

seafiend B rliesd]

==2(x+y)(x*+y* - )

= —2(.\"" + y")
Question 10:
| X y
1 X+ y y
‘ X X3y
Evaluate ' : o

Answer
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| X y
A=l xX+y h%
| X x+y

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

I x yi
A= O ¥ 0];
0 0 x|

Expanding along C1, we have:

A=1(xy-0)=xp

Question 11:

Using properties of determinants, prove that:

a & Py
g B yral=(B-r)r-a)(a-B)(a+p+y)
y ¥ a+P
Answer
@ a Py

A=|B B y+a
y 7 a+p
Applying R, > R, -R, and R; = R, —R,. we have:

a o’ ﬂ+yi
A=|f-a B -a’ a—
y-a y-a a—r!
o a’ Py
=(B-a)(y-a)|l B+a -1
| y+a -1

Applying R, = R, =R, we have:
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a al B+

A=(B-a)ly-a)l f+ra -1
0 y-8 0

Expanding along R3, we have:

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

Hence, the given result is proved.

Question 12:
Using properties of determinants, prove that:

-

X X

¥y T 1+ py'| = (l + pxyz ) (x— _;—')(y— z)(: - .\')
iz z* 14 pz’

14 px°

|
i
|
|
|
{

Answer
X x° 1+ px"i
A=ly . p,}'“i
z z’ |+ pz’ i

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

x % 1+ px’
A=|y—x y = p(y -x)
z—x 2 =x’ p(z’—x'")
p 5 14 o
=(y-x)(z-x)[i y4x p(y: +x7 4 .\j»)
I z4x p(z“+x"+xz)

Applying R. = R, =R, we have:
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x £ 1+ px’
A=(y=x)(z-x)| y+x p(y +x* +xp)
0 z-y  plz-p)(x+y+2)
x x° 14 px’
=(y=x)(z=x)(z-»)1 y+X p(_y2+x: +xy)
0 1 p(x+y+z)

Expanding along R3, we have:
A=(x—y)(y-2)(z- ,\‘)[(—])(p)(.v:)-'2 +x'+ x:y)+ 1+ px° + p(x+y+ :)(n)]
=(x-¥)(y-z)(z —.\')[:—pxy: —px' = pxy 41+ pxt 4 pxly 4+ pxy + p.\jv:]

=(x=y)(y—2)(z—x)(1+ px=)

Hence, the given result is proved.

Question 13:

Using properties of determinants, prove that:

3a —a+b —a+c
}—h+a 3b —b+e|=3(a+b+c)(ab+be+ca)
—c+a —c+bh 3¢

Answer

3a —a+b —a+c

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

—c+a —¢c+b  3c¢

Applying C, = C, +C, + C;, we have:
a+b+e —a+b —a+c
A=la+bh+c 3b ~b+c
a+b+e ~c+b 3¢
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| -a+b —a+c
=(a+b+c)|l 3b ~bh+e
| —c+b 3¢

Applying R, - R, —R, and R; = R, —R,, we have:

| -a+b -a+c
A=(a+b+¢)(0 2b+a a-b
0 a-—c 2c+a

Expanding along C1, we have:

A=(a~.b+c)[(2h+¢7)(Zc+a)—(u—b)(u—c')__]
=(a+b+ c)[4bc +2ab+2ac+a’ —a’ +ac+ba- hc]
=(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+2q |=1
3 6+3p 10+6p+3q!

Answer
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1 1+ p I+ p+g

A=|2 3+2p 4+3p+2¢q
3 6+3p 10+6p+3g

Applying R, > R, -2R, and R; - R, -3R,. we have:
1 1+ p 1+ pigq

A=0 1 2+p
0 3 7+3p

Applying R, = R, =3R,. we have:
| I+p l+p+g

A=10 I 2+p
0 0 I

Expanding along C1, we have:
| 24 p
0

A:l :](]—0):l

Hence, the given result is proved.

Question 15:

Using properties of determinants, prove that:

sin cosa  cos(a+ d)
sinff cosf cos(f+0)=0
siny  cosy cos(y+ d)

Answer
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sing cosa cos(a+o‘)J
A=sinf cosf cos(/)‘-u)‘)“

siny cosy COS(}’+0‘)‘

sinasing COS@ CosO COS COSO —sina sino

1 ; e s T .

= — - isin f#sino cos feosd cos ffeosd —sin Fsind)
Sinocoso | | B o i 754 N
sin ysino COS ¥ Cos O COS ¥ Cosd —siny sind

Applying C, - C, +C,. we have:
COS & COS O COS & COSO coser cosb'—sinasindi

A= cosffcosd  cosfcosd  cosBcosd —sin fsind

sindcoso 2 : A A
COS J COS O COS ¥ COS o0 COS ¥ COSO —Ssin ysino |
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

& %
1’+3+&=4

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

dp—-6g+5Sr=1

6p+9g-20r=2

This system can be written in the form of AX = B, where
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2 3 10 p -+
A=|4 -6 5 | X=|¢g|andB=|1
6 9 =20 r 2
Now
|4|=2(120-45)-3(-80-30)+10(36+36)
=150+330+720
=1200 A

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

A11 =75, A1p =110, A13 =72

Az1 = 150, Ay = —100, A3 =0

Az1 =75, A3 = 30, Azz3 = — 24

A | '= ;'!‘[ adl.”

75 150 75
110 -100 30

“ 1200

2 0o -2
Now,
X=A"8
',;1 [75 150 75 4
=|q |= l (110 <100 30 ||
} 1200|
| r | 72 0 24112
(30041504150
=1 | 440-100+60
1200
I 288 +0-48
-i-
(600 |2
L oot W
1200 3
| 240 |
5

AL andr—l
=g =g SEI=
Hence,x=2, y=3andz
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Question 17:

Choose the correct answer.

If a, b, ¢, are in A.P., then the determinant
xX+2 x+43 x+2a

x+3 x+4 .r+2/;‘j

x+4 x+5 x+2¢

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

Answer
Answer: A
Xx+2 x+3 x+24q|
A=x+3 x+4 x+2b
x+4 x+5 x+2¢

x+2 x+3 x+2a

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)

I 1 c—a
Applying R, - R, + R, we have:
0 0 0

A=x+3 x+4 x+a+c

| ] c—a

Here, all the elements of the first row (R1) are zero.
Hence, we have = 0.

The correct answer is A.

x+3 x+4 x+(a+c) (2b=a+casa.b.andcarcinA.P.)
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Question 18:
Choose the correct answer.
X 0 0
A=10 ¥ 0
If x, y, z are nonzero real numbers, then the inverse of matrix 0 0 5 is
[x' 0 0 ' 0 0
0 ) 0 nz| 0 y'o0
A L0 0 > 5 0 0 z
X 0 0 1 0 0
L 0 v 0 L 0 ] 0
Xyz Xyz
C. 10 0 Z1p. 0 0 ]
Answer
Answer: A
X 0 0
4=10 ¥ 0
0 0 z

SAl=x(yz—-0)=xpz 20

Now, 4,, = yz,4,=0.4,=0
A, =04, =xz,4,; =0
Ay =0,4;, =0,4,, =xp

¥z 0 0
sadid=|0 Xz 0

0 0 Xy
A ludm

A
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vz 0 0 ]
—-'— 0 Xz 0
by bt
10 0 xy |
L2 9 0
xyz
0 2 o
Xy
o 0 =
| 0=
|1 0 0
X
=10 ' 0! =
-‘.
| L

The correct answer is A.

Question 19:

Choose the correct answer.

] sinf? 1
A={—sin@ | sin@
Let -1 —sinf |
A. Det (A) =0

B. Det (A) € (2, ©)

C. Det (A) e (2, 4)

; 0 0
y'oo0
0 s

, where 0 < 6< 2n, then
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D. Det (A)E [Z, 4]

Answer
sAnswer: D
I sinf |
A= —sinfl | sinf
-1 —~sinf |

~.|4|=1(1+sin’ @) —sin@(—sin @ +sinG)+1(sin” O+1)
=1+sin“@+sin" 0 +1
=2+2sin @
=2(l+sin:9)

Now, 0 <@ <2n

=0<sind <1

=0<sin’0<1

=1<l+sin" @2

=2<2(1+sin’9) <4

. Det(4)e[2.4]

The correct answer is D.
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