Class XII Chapter 4 - Determinants Maths

Evaluate the determinants in Exercises 1 and 2.

2 4
Answer
2 4
-5 ~I|=2(_1)_4(_5)=—2+20= 18

Evaluate the determinants in Exercises 1 and 2.

cos@? —sinf
(i) l:. n e

X" —x+1 x-1

(i)

Answer

lcos? —sinf

lsinf? cos@

(M

= (cos 0)(cos B) — (—sin B)(sin B6) = cos’ B+ sin’ @ = 1

X —x+1 x-1

(ii) x+1 x+1
= (P —x+ 1)x+1) = (x=1(x+1)
_ NS 2 2 2
=X =X +X+X -x+1-(Xx"—-1)
=x3+1—x2+1
=x3—x2+2

I 2
£l4 B 24]|=4|4|
If =J, then show that '
Answer

,:(
The given matrix is % 4.

2 2
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1 2 2 4
L2A=2 =
4 2] |8 4
4
4

Now, | A | = ‘

wt

2 1

]
4
S RHS. =4|d|=4%(—6)=-24
- LH.S.=R.H.S.

1 0 1
A=|0 1 2
34| = 27|/
If 0 9 4 , then showthat’BA| 27|4).
Answer
10 1
A=0 1 2
The given matrix is 0 0 44,

It can be observed that in the first column, two entries are zero. Thus, we expand
along the first column (C1) for easier calculation.

12 o 1] Jo 1
|A|=1]  "1-0 +0 =1(4-0)-0+0=4
0 4 [0 4 1 2
~.27|A|=27(4)=108 i)
1 0 1] [3 0 3
Now, 3A=3(0 1 2(=(0 3 6
00 4/ [0 0 12
3 6/ o 3] o3
3A|=3 -0 +
120 10 120 |3 6
=3(36-0)=3(36)=108 ..(ii)

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

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

Evaluate the determinants

3 -1 -2 3 4 5
0 0 - 1 1 2
@ Ol 2 !
0 1 2
ay 719 v
[ =] =3
0 2 I Answer
3 -zl
4=l0 0 —1‘
(yLet 1B > 0

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

along the second row for easier calculation.

(- _SH 15+3)=-12

+6)+4(1+4)+5(3-2)

3(1
3(7)+4(5)+5(1)
21+20+5=46
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(iii) Let 2

By expanding along the first row, we have:

10
lAl=0
3

2 0
=0-1(0-6)+2(-3-0)

=-1(-6)+2(=3)

=6—-6=0
2 -1 =2
A=10 2 -1
(iv) Let 3 5 0
By expanding along the first column, we have:
|t'=2|2_ —]‘—0_1 HealL
=S 0 =5 0 2. =
=2(0-5)-0+3(1+4)
=—10+15=5
1 1 -2
A=12 1 3
¥ 5 4 9] fnglAl
Answer
1 1 =2
A=(2 1 3
Let 5 4 -9

By expanding along the first row, we have:
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|. _ 1 -3 |2 -3 jl 1
4 -9 |5 9 5 4
=1(:—9+]24)—1(—18+IS]—E{'S—S)
=1(3)-1(-3)-2(3)
=3+3-6
=6-6
=0
Find values of x, if
2 4 [2x 4 2 3 |x 3
2 ]:ﬁ X 43:2.1'5

(i) (ii) Answer

5 1 |6 x

[}
3
|

(i)
—=> 2x]1—-5x4=2xxx—6x4
=2-20=2x>—-24

—=2x* =6

)
=>:x==%f3

2 3] x 3
(ii) l4 50 2x 5

= 2x5-3x4=xx5-3x2x
= 10-12=5x—-6x
= -2=-x

=X

If |le i|=|168 zl , then x is equal to
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(A) 6 (B) £6 (C) —6 (D)

0 Answer
Answer: B
x 2 |6 2
18 x| [I8 6

=1 -36=36-36

= x =36=0
=x =36
= x=%6

Hence, the correct answer is B.
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Exercise 4.2

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

X a x+a

y b y+b =0

|z c z+c|
Answer

X a x+al |x a x| |x a a

¥ b y+b =y b y|+|y b bj=0+0=0
z c z+c| |z ¢ z| |z ¢ c

[l lere. the two columns of the determinants are idenlicul]

Using the property of determinants and without expanding, prove that:
a—-b b—c c—a
b—c c—a a-—-b=0
c—a a—b b—c
Answer
la=b b-c c-a
A'.\Jh—c ¢c-a a-b
!c—u a-b b-c

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

la-c b-a ¢c-b
A=’b—(' c—a a->b
!~-(_a--c) ~(b-a) ~(c=b)
a-¢ b-a c¢-b
=—lb-¢ ¢-a a-b
a-¢ b-a c-b

Here, the two rows R1 and R3 are identical.
= 0.
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Using the property of determinants and without expanding, prove that:

2 7 65
3 8 7=
5 9 86
Answer
2 7 65 2 7 63+2
3 75i=|3 72+3
5 9 86 |5 9 81+5
2 63 |2 7 2
=3 8 72| +|3 8 3
5 9 81 5 9 5
2 9(7)|
=3 9(8) +0 [Two columns are identical |
5 9 9(9)
2 7 7
=93 8 8
5 9 9
=0 [Two columns are identical |

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

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

1 be a(b+c)
A=|l ca  b(c+a)

jl ab c'(a*h)
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By applying C3 — C3 + C2, we have:

] be ab+be +ca
A=l ca ab+bc+ca
] ab ab+bec+ca

Here, two columns C1 and C3 are proportional.
= 0.

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

b+c q+r y+z a p X
c+a r+p z+x/=2b q ¥
a+b p+q x+y ¢ r z
Answer

b+c q+r y+=

A=lc+a r+p z+x

a+b p+q x+y|
lb+c gq+r y+z| |b+c gq+r y+:z
=lc+a r+p z+x|+lc+a r+p z+x

la P X b q y

=A, +A, (say) (1)

lb+c q+r y+:

Now, A, =lc+a r+p z+x

|a p X
Applying R2 — R2 — R3, we have:

b+c q+r y+z

A=l r z
a p x

Applying R, - R, =R, we have:
b q Y

A =|c r z

a P x
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Applying R1 <R3 and R2 <R3, we have:

a p xi a p X
A =(-1)b q 1‘ = b g ¥
lc r z| e P z|

b+c g+r y+z

A, =lc+a r+p z+x
b if ¥

Applying R1 — R1 — R3, we have:
lc r z

\
A,=lc+ta r+p z+x

ba

Applying R, = R, =R, we have:
le r z

A, = }a P X
Jb q y

Applying R1 <R2 and R2 <R3, we have:

|a P X a P x|
A, =(=1)|b q yi=1b q »
e r z| |e r Z

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

‘u P X
A=2b q v
“c' r z

Hence, the given result is proved.

By using properties of determinants, show that:
0 a b

-a 0 —c|=0

b c 0
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Answer
We have,

0 a —-b
A=|-a 0 .

b C 0
Applying R, — ¢R, we have:

0 ac -be

A= 1 a 0 c

¢ b c 0

Applying R, = R, —b6R,, we have:

] ah ac 0
A=—|-a 0 —C
¢ h c 0
b c 0
&
=—|-a 0 -
¢ h s 0

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

By using properties of determinants, show that:

-a’ ab ac

ba —b° be |=4a’b ¢
y

ca ch —c°

Answer
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-a*  ab ac
A=lba -b*  bc
ca ch —c?
- b c
=abc|a ~b ¢ [Taking out factors a, b, ¢ from R, R, and R‘]
a b —C
-1 1 1
=a’h’c* |l -1 1 [Taking out factors a, b, ¢ from C,, C,, and C‘]
I | -1

Applying R2 —» R2 + R1 and R3 —» R3 + R1, we have:

-1 1 l
A=a’b*c* |0 0 2
0 2 0
s 0 2
=a'b’c’ (1) 5 0

=-a’b’c* (0-4)=4a’b’c’

By using properties of determinants, show that:

5

1 a a
l b b’|=(a-b)(b—c)(c—a)
0 1 ¢ C#
1 1 1
a b ¢|=(a-b)(b—c)(c—a)(a+b+c)
(i) a ' ¢t
Answer
1 a a
Let A=|l b b*|.
1 c ¢’
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Applying R1 — R1 — R3 and R2 —» R2 — R3, we have:

0 a—-c¢ a —c¢

A=0 b-c b -¢

.l ¢ ¢’
‘0 -1 —a—c
:(('—u)(h—c)i() I b+c
!I ¢ ¢

Applying R1 — R1 + R2, we have:

0 0 -a+b
A=(b-c)(c-a)l0 | b+e
1 c &t
0 0 =
=(a-b)(b—c)(c—a)l0 I b+c
| ¢ ¢

Expanding along C1, we have:
, , 0 -1
A=(a-b)(b-c)(c—a) ; g 1= (a—b)(b—c)(c—a)
Hence, the given result is proved.
1 1 1
A=|a b ¢

. a b’ c’
(ii) Let

Applying C1 —» C1 — C3 and C2 — C2 — C3, we have:
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0 0 |
A=la-¢ b-c ¢

la—c b =c¢

0 0 { |
=la-c Big P
i) Gty
0 0 I
—(e-a)(p-)- I C.
(@’ +ac+c?) (6 +be+c?) .

Applying C1 — C1 + C2, we have:

0 0 1
A=(c—a)(b-c)|0 1 c
(b2 —a:)+(‘bc—uc) (b: +bc+c.-3) ¢’
0 0 ]
=(b—c)(c—a)(a-b)0 I c
—(a + b4 c) (b: +be + c:‘) C';‘
}0 0 1
=(a—b)(b—c)(c—a)(cwb+c)}0 1 o
-1 (bz +be ~'~c:') ¢’
Expanding along C1, we have:
0 1
A=(u—1))([7—c')(c—u)(u+b+c)(—l)‘]
&

=(a-b)(b—c)(c—a)(a+b+c)

Hence, the given result is proved.

By using properties of determinants, show that:
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y s :\ =(x—y)(y-z)(z—x)(xy+yz+2x)

Let A=|y ¥y ozl
z z? Xy

Applying R2 - R2 — R1 and R3 —» R3 — R1, we have:

x X" ¥z

A=|y—x Pr=x ZxX—yz
Z—=X z5=x" xXy—yz
X o Yz

=|-(x-y) —(x=y)(x+y) -:(.r—)')
(z—x) (z—x)(z+x) -y(z—x)

=(x=y)(z—x)]-1 -X=y z
l Z+x -y

Applying R3 — R3 + R2, we have:
X x* yz

A=(x-y)(z-x)|-1 -X—y z

Expanding along R3, we have:
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X ¥zl |x X
.f\:I:(x—_\.')(:—x)(:—y)] (_l)3—l . +1 ot g

=(x-y)(z=-x)(z-») [(—x: -yz) +(—.\'3 —xy+x° )]

=—(x-y)(z—x)(z—y)(xy+ yz +zx)
=(x=y)(y—z2)(z—x)(xp+yz+2x)

Hence, the given result is proved.

By using properties of determinants, show that:

x+4 2x 2x
2¢r  x+4 2x [=(5x+4)(4-x)
(i) 2x 2x x+4
yv+k vy y
iy v+k vy |=k(3y+k)
Answ&r y b s k
x+4 2x 2x
A=|2x x+4 2x
0 2x 2x x+4 Apply i
Ri1 — R1 + R2 + R3, we have:
[5.\‘ +4 S5x+4 Sx+4
A=[2x x+4 2x
2x 2x x+4
1 1 1
=(5x+4)2x x+4 2x
2x 2x x+4

Applying C2 —- C2 — C1, 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 0
2x 0 1

Expanding along C3, we have:

A=(5x+4)(4-x) lo , ?

= (5x+4)(4-x)’

Hence, the given result is proved.

y+k y v
A= ‘_1‘ v+k oy
(ii) !-‘. 4 K1 Applying
Ri — R1 + R2 + R3, we have:
By+k 3y+k 3y+k
bl "y
!_\‘ % y+k |
1 1 1
=(3y+k)|y y+k y
h% h% v+k

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

| 0 Oi
A=(3y+k)y k Oi
y 0 K
1 0 0
=k*(3y+k)ly 1 0|
¥y 0 |

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

| o .,
':k-(3y+k)
y I

Hence, the given result is proved.

By using properties of determinants, show that:

a-b-c 2a 2a
2b b—e—a 2b :((l+/)+(’)}
0) 2c 2¢ c—a-b
X+ y+2z X y
z y+z+2x y |= 2(x+y+:)"
Al 2 X Z+x+2y
Answer
a-b—c 2a 2a
A=| 2b b—c—a 2b
0 2¢ 2¢ c—a-b
Applying R1 — R1 + Ry + R3, we have:
a+b+c a+b+c a+b+c
A=|2b b-c—a 2b
2¢ 2c c—a—b
1 1 1
=(a+b+c)|2b b-c-a 2b
2c 2c c-a-b

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

1 0 0
A=(a+b+c)2b —(a+b+c) 0
2c 0 ~(a+b+c)
1 0 0
—(a+b+e) 26 -1 0

2e 0 -1
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Expanding along C3, we have:

3 i

A:((l+b+(') (—I)(—l):(u+b+c‘)

Hence, the given result is proved.

X+ y+2z x y |
\
A=| z y+z+2x y
‘ z X ZH+Xx+2y
(ii) :
Applying C1 — C1 + C2 + C3, we have:
2?.\' +y+z) - v
A=2(x+y+2z) y+z+2x y
2(x+y+2) x z+x+2y
l X h%
=2(x+y+2z)|l Y+z+2x y
I X Z+x+2y

Applying R2 — R2 — R1 and R3 —» R3 — R1, we have:

1 X y
A=2(x+y+2z)0 X+y+z 0
0 0 x+y+z|
I X i
:2(.\'+_1'+:)‘0 1 0
0 1

Expanding along R3, we have:
-A:2(.\'+'1‘+:)‘(])(|-0):2(.\'+)'+:):

Hence, the given result is proved.

By using properties of determinants, show that:

] X x*
X’ 1 X |= (I —x° )

n

X s o |
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Answer
il X i
A =|x* I X
!,\' x* |

Applying R1 — R1 + R2 + R3, we have:

l+x+x° 1+ x4 x° 1+ x4+ x°|
A=|x? I X
X ¥ 1
1 1 |
= (l +x+x° ) x? 1 X
X X 1

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

1 0 0
A= (l +x+ .\'3) x’ 1-x x=x
X X=X l1-x
1 0 0
=(1+x+x7)(1-x)(1-x) |5’ I+x X
X —X 1
1 0 0
= (l -x )(l —x)|x? l+x x
X —=X 1

Expanding along R1, we have:
A:(l—.\")(l—-",)(l)__\_ I
(- )1-sces)
=(1-2")(1-%")

=(1-x’ )

Hence, the given result is proved.

I+x x




Class XII Chapter 4 - Determinants

Maths

By using properties of determinants, show that:

1+a°-b’ 2ab -2b
2ab I—a® +b* 2a =(1+a° +b3)3
2b —2a 1—a® -b*
Answer
1+a® - b’ 2ab -2b
A= 2ab  1-a’ +b’ 2a
2b -2a 1—a’ —b°

Applying R1 — R1 + bR3 and R2 — R2 — aR3, we have:

l+a*+b* 0 -b(1+a* +b*)
A=|0 l+a’ +b’ a(l+a’ +b%)
2b —2a 1—a’ -b°
| 0 ~-b
=(1+a*+p)j0 1 a
2b 2a l\-da -b

Expanding along R1, we have:

..‘\‘(1+a~‘~+/f.)"‘[(1)§l = \}—h

F2a l-a b

0 1

2h —2a

=(1+a*+b*) [1-a* " +2a* - b(-2b)
=(I +a’ ﬁ-hl)z(l +a’ -rb:)

=(1+a* +5*)

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

A=|ab b*+1 be
ca ch ¢’ +1
Taking out common factors a, b, and c from R1, R2, and R3 respectively, we have:

a+— b c
a
| 1
A=abcla b+— c
b
]
a b c+—

c

Applying R2 — R2 — R1 and R3 —» R3 — R1, we have:

a+ l b c
a
] ]
A =abc|l—— - 0
a b
1, 1
a c

Applying C1 — aCi, C2 — bC2, and C3 — cC3, we have:

a: +1 b: ("‘
A=abex l -1 | 0
abe
- 0 |
a+1 b ¢’
=[=1 1 0
-1 0 1

Expanding along R3, we have:
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(l3+| b:v
-1 1|

> 2
b- o

A=-1 +1
I 0

=-1(=c*)+(a’ +1+b*)=1+a’ +b* +¢°

Hence, the given result is proved.

Choose the correct answer.

Let A be a square matrix of order 3 x 3, then 3k"45is equal to

K|, 3|4

A klAlg K4,
Answer

Answer: C
A is a square matrix of order 3 x 3.

a b, ¢
LetA=|a, b, G |
a, b, c,
ka kb ke,

Then, kA= ka, kb, k¢, |.
ka, kb, k¢,
ka, kb, kg
kA= ke, kb, ke,
ka, kb, ke,

a, b, C
=k b, & (Taking out common factors k& from each row)
a, b, ¢
=k*|4|
S |kA| =k |4

Hence, the correct answer is C.

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, “ 4 of order n. We can associate a number
Ath

aij =(i.j) 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) (i) (2, 7), (1, 1), (10,

8) (iii) (=2, =3), (3, 2), (-1, —-8)

Answer

(i) The area of the triangle with vertices (1, 0), (6, 0), (4, 3) is given by the relation,

:%:I(O 3)-0(6-4)+1(18-0)]

_l 3+18 _lb ¥y its
—5[ 24 ]—T square units

e

(ii) The area of the triangle with vertices (2, 7), (1, 1), (10, 8) is given by the relation,
2 71
1 1 1
10 8 1

:'\ =

| —

=—[2(1-8)-7(1-10)+1(8-10)]

(S

_ %[2(;7)—7(—9)“(-2)]

%[—I4+63—2] :~%[—I6—63]

47 :
=—- square units
(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
1
A=—|3 2 1
2 i
-1 -8 1
- .. s ; ; , y
= =2(2+8)+3(3+1)+1(-24+2)

- 2':—2(10)+3{4}+1(—3:’]
%[—EUHE—EE]

30
D

F4

—-15

Hence, the area of the triangle is 3—|5‘ =1 Suare s c

Show that points

A(u,b+c'),B(b,c+a),(‘((‘,u +b:)are ol

Answer
Area of AABC is given by the relation,

a b+c 1
A=%b c+a |
¢ a+b 1
a b+c 1
=%b—a a-b 0| (ApplyingR, >R, -R, andR, >R, -R,)
c-a a-c¢ 0
a b+c 1
=%(u—b)(<’—u)—l 10
B 1 -1 0
a b+e 1
=%(a—b)(c—a)—l 1 0 (ApplyingR, - R, +R;)
} 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

F)
p—

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 2 1

b | —

=—[k(0-2)-0(4-0)+1(8-0)]

il —2k+8|=—k+4
=

amk+4=2%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,

l() 4 1
2
_ |0 k1
=ir 0(4,_/\.)]
S L2
=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.

I Z 1
,13 6 =0
2
x ¥y |

:—;[l(‘é—y}—Z(B—xHI(3_v—6.\’)] 0
=6-y-6+2x+3y—-6x=0
=2y—4x=0

=>y=2

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.

:%[3(3_".‘)_ |(9__\-')+I(€)_1'—3.\")] =0

=9-3y-94+x+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,

-6 1

4 1

4 1

>
I
D | -
(&)

=~ W

Q| b = b |

[2(4-4)+6(5-k)+1(20-4k)]

[30-6k+20-4k]

[50-10k]

Il
(SO
i

|
N
-

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

= 25-5k =135

=>5(5-k)=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 ¢
] b d
(i) (i)

Answer

(i) The given determinant is
2 -4
0 3

. Minor of element ajj is Mij.

~M11 = minor of element a;1 = 3

M12 = minor of element ai2 = 0
M21 = minor of element a1 = —4
M22 = minor of element az2 = 2

Cofactor of aijj is Aij = (—1)i ] Mij.
A= (-0 M = (-7 (3) = 3

A2 = (-1)1 M2 = (-1)°(0) = 0
A21 = (-1)*" 1 Ma1 = (-1)° (-4) = 4
A22 = (=1)°** M2z = (-1)* (2) = 2

a C
(ii) The given determinant is b d .

Minor of element ajj is Mj;.
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~M11 = minor of elementai1 =d

b
M21 = minor of element a1 = ¢

M12 = minor of element a12

M22 = minor of element a22 = a
Cofactor of aijj is Aij = (—1)i *] Mij.

1+1

~A11 = (-1) Mi1 = (_1)2 (d)y=d

A2 = (-1)1"? M2 = (-1)3 (b) = -b
A2 = (-1)%"1 Ma1 = (-1)3 (¢) = —c
A= (-1 Ma=(-1)*@) =a

1 0 0
O 1. 0

(M (ii)
1 0 4
3 5 - Answer

(i) The given determinant is 0
By the definition of minors and cofactors, we have:

10
=1

. 0
minor of a11=
0 0
|

M11

=10

M12 = minor of a12=0
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0 1
( =0
M13 = minor of ai3 =0 )
0 0
=0
— i 10 1
M21 = minor of a21 =
1 0
=1
o 10 1
M22 = minor of a2z =
1 0
=0
M23 = minor of a23 =O 0
0 0
=0
Mai = mi 110
31 = minor of azi1=
1 0
=0
M32 = minor of a32 =0 0
1 0
=1
M33 = minor of a33 = 0 1

A11 = cofactor of ai1= (—1)1+1 M11 = 1
A12 = cofactor of a12 = (—1)1+2 M12 =0
A13 = cofactor of a13 = (—1)1+3 M13 =0
A21 = cofactor of a1 = (—1)2+1 M21 =0
A2 = cofactor of a2 = (—1)2+2 M22 = 1
A23 = cofactor of a3 = (—1)2+3 M23 = 0
A31 = cofactor of a31 = (—1)3+1 M31 =0
A32 = cofactor of a3z = (—1)3+2 M32 =0
A33 = cofactor of a33 = (—1)3+3 M3z =1
1 0 4
3 5 -l
L 2

(ii) The given determinant is 0
By definition of minors and cofactors, we have:

5 -1

5 =10+1=11
M11 = minor of a11=
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3 - | |
=6-0=6
. 0 2
M12 = minor of a12=
3 5
3 =3-0=3
M13 = minor of a13 10 1
J['] ﬁ, o
. 12
M21 = minor of a21
1 4
=2-0=2
. 0 2
M22 = minor of a2 =
1 0
( =1-0=1
M23 = minor of a23 40 1
0 4|
& =0-20=-20
M31 = minor of az1="
1 4
3 =-1-12=-13
M32 = minor of a32 = £
1 0
=5-0=5
p 3 5
M33 = minor of a33 =
A11 = cofactor of a11= (—1)1+1 M11 =11
A12 = cofactor of a12 = (—1)1+2 M12 = —6
A13 = cofactor of a13 = (—1)1+3 M13 = 3
A21 = cofactor of a21 = (—1)2+1 M21 =4
A22 = cofactor of a2 = (—1)2+|3|M22 =2
2+3
A23 = cofactorofazz=(—-1) 23=-1
A31 = cofactorofazi = (—1)3+1 31 =-20

A32 = cofactorofaz2=(—1)3+2  32=13

M
A33 = cofactorofasz3 = (- 1)3+3 33

=5
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Using Cofactors of elements of second row, evaluate

5 3 8
| e
. Answer
5 3 8
2 0 1
. . ) 3
The given determinant is .
We have:
3 8
=9-16=-7
M21 =2 3
+A21 = cofactor of az1 = (-1)*"* M1 = 7

5 8
Il 2

n

-8=7

M22 =
~A22 = cofactor of az2 = (—1)2+2 M2o =7

5 3
=10-3=7
I 2

M23 =

~A23 = cofactor of az3 = (—1)2+3

M23 = -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 + a23A23=2(7) + 0(7) + 1(-7) =14 -7 =7

Using Cofactors of elements of third column, evaluate

.‘l: |

A=l y 2zx
1 z xy
Answer
1 x »yz
1 y 2x
. . oz oxy
The given determinant is ;
We have:
1y
=z—)
l =
Mi13 =
1 x
{5 =z—X
M23 =" ~
I o
=y=-X
M3z = )
=A13 = cofactor of a13 = (1) "> M1z = (z - y)
2+3
A23 = cofactor of a23 = (—=1)° 7> M23 = — (z — X) = (X — 2)

3+3

A33 = cofactor of a33 = (—=1)” -~ M33 = (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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A= apA G anAs; aggAy
= y2(z=y)+ zx(x-2) +3(y—x)

2= Vz+xz=xzt+xy =x'y

¥
= (A’:E - _]’3:) + (:_\’:2 - .‘{'ZE ' ik (,\'_L-‘z‘ - .T:_.l’)

%

=z ( x=y) (x+ l} +z* (y-x)+ap(y- x)

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

1
A=|—4|,B=[-1 2 1]
m L3

0
A=|1|, B=]l
2

o
|
—

(i)
Answer -~

(1)
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I -1 2 I
AB=| -4 |[-1 2 =] 4 -8 -4
3 | -3 6 3
[ -1 4 =3
(4B)=| 2 -8 6
| 1 -4 3
-1
Now, ..-4'=[l -4 '4] B'=| 2
1
-1 -1 4 3
S BA=| 2] -4 3= 2 -8 6
I I -4 3

Hence, we have verified that (l B)' = B'A'.

(i)
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0 0 0 0
AB=I1n 5 7]=|1 5 7
2 2 10 14
0 1 2
(4B) =0 5 10
] 7 14
]
Now, A" =[0 I 2].8'=|5
7
1 0 1 2
L BA=|5][0 | 2]=|0 5 10
7 0 7 14

e L

Hence, we have verified that (AB) = B'A".
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Find adjoint of each of the matrices.

i 2

Answer

1 2]
Let A= .
3 4

We have,
A, =4, A4,=-3, 4, =-2, 4,,=1

Ay 4] [3 =),
coadid = ==
AIZ '4:3 f‘3 I 4

] -1 2
2 3 5
| -2 0 ]
Answer
-1 2
Letd=|2 3 51.
-2 0 1
We have,
3 5
A, = =3-0=3
0 ]
12 5|
42=-{, I:-p+un:42
2 3
As= =0+6=6
-2




A, A,

Al

Verify A (adj A) = (adj A) A = I.

Ly

o

=11
-1
5
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] 2
A, == =—(-1-0)=1
< 0 1 ( )
| 2
A =1+4=5
= =2 1
4 = I ——l_ 0-2)=2
sy __2 0 _( _.'_)—._
-1 2
Ay, =1 ==5-6=-11
3 5
] 2
P = - 5—‘ —
A, 5 5 (5-4)=-1
1 = 5
A“: :3-}-2:}
T2 3
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2 3
A=
4 4

we have,
A|=-12-(-12)=-12+12=0

I o] o 0
r=oly Vo ol
0 1] |0 0

_[-12+12 —6+6
| 24-24 12-12
=6 =3 2 3
Also. (adid) A =
[-12+12 ~18+18] [0 0
| 8-8 12-12 1|0 0

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

Question 4:

Verify A (adj A) = (adj A) A = 4'1 .
1 -1 2
3 0 -2
1 0 3

Answer
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l -1 2
A=|3 0 -2
l 0 3

Al =1(0-0)+1(9+2)+2(0-0) =11
1 0 o] 11 0 0
slA =110 I 0|=[0 1m0
0 0 1| [0 0 1
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0 3
sadid=|-11 1
0 -1
Now,
-1 2o 3 2]
A(ac(/;4)= 3 0 =2 (=11 1 8
1 0 310 -1 3]
(041140 3-1-2 2-8+46|
=[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 2
(adjd)-A=| 11 813 -2
0 1 311 0 3
0+9+2 0+0+0 0-6+6
=(-114+3+8 11+0+40 -22-2+24
0-=343 0+0+0 0+2+9
11 0 0
=0 11 0
0 0 11

Hence, A(adjd)=(adjd) A=|A|l.

Question 6:

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

& £

Answer
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we have,

A=-2+15=13

Now,
A, =2,4,=3,4, -1
Soadid = L }
112 -5
oA —c:d',r d=—
13|3 -1

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

] 2 3
0 2 4
0 0 )
Answer
2 3
Letd=|0 2 4
0 0 5
We have.
(Al = l(lO—O)—Z(O—O)«».‘»(O—O): 10
Now,

A,=10-0=10,4, =—(0—0)=0.-4|~.=0—0
4, =—(10-0)=-10,4,, =5-0=5,4,, =—(0-0)=0
A, =8-6=2,4;; =~ ( ) =2-0
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10 -10 2
soadjd=|0 5 -4
0 0 2
10 -10 2
T 1 adjiA = I 0 3 4
A 10

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

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

Ay =-3-0=-3,4,=—(-3-0)=3,4,=6-15=-9

Ay =—(0-0)=0.4, =—1-0=-1,4,, =—(2-0)=-2
4,=0-0=0,4,,=-(0-0)=0,4, =3-0=3

3 0 0
cadid=| 3 -1 0
9 -2 3
30 0
A'=—adid=--|3 -1 0
-9 -2 3

Find the inverse of each of the matrices (if it exists).
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2 1 3
4 -1 0
= o) ]
Answer
2 1 3]
Letd=|4 -1 0.
-7 2 1

We have,
Al=2(-1-0)-1(4-0)+3(8-7)

=2(-1)-1(4)+3(1)
=-2-4+43
=3
Now,
4, =-1-0=-1,4,=-(4-0)=-4,4,=8-7=1
A, =—(1-6)=5,4,=2+21=23.4,, =—(4+7)=-11
A,=0+3=3,4,=-(0-12)=12,4,=-2-4=-6
-1 5 3
sadid=|-4 23 12
1 -11 -6
-1 5 3
4" = laa__fp-x_ -4 23 12
4] 1 -11 -6

Find the inverse of each of the matrices (if it exists).
] -1 2
0 2 -3
3 -2 4

Answer
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1 -1
Let4=|0 2
3 -2 4
By expanding along C,, we have:
A|=1(8-6)-0+3(3-4)=2-3=-1
Now,
4,=8-6=2,4,=-(0+9)=-9,4,=0-6=-6
Ay =—(-4+4)=0,4,, =4-6=-2.4,, =—(-2+3)=-1

Ly 2

4, =3-4=-1,4,,=—(-3-0)=3,4,,=2-0=2
2 0 -1
Soadid=| -9 -2 3
Ls -1 2
2 0 11 -2 © I
"' = —adid=-|-9 -2 3 |= 2 -3
-6 -1 2 1 -2|

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

| 0 0
0 cosa sina
0 sina  —cosa

Answer
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1 0 0
Let4=|0 cosa  sing
0 SN —COs

We have,

Al=1{-cos’ & —sin?a] = —[cos" a+sin’ a)=-1

Now,
A” = —cosj o — S,iﬂ3 a=-1, .4,2 =1), ,4” =)
4, =0,4,, =—cosa, 4,, =—sine

A, =04, =—sina, A;; = cosa

-1 0 0
SadiA=0 — oS —sina
0 —sine COS cx
-1 0 0 1 0 0
noat = cadjd=-| 0 —COS e —sine |=|0 cose  sine
. 0 —sing cos o 0 sing  —cosa
Question 12:

3 7 6 8
44 = B =
Let 2 51and 7 91. Verify that

(AB)' =B 4" Answer

Let A= ’
2 5

We have,

A=15-14=1

Now,

A, =54,=-2,4;,=-7,4,=3

. adjd = g
SoadjA = 5 -
!

n

(")
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6 8
Now, let B = L' }

9
We have.
B =54-56=-2
9 —8
adiB =
=7 6
I -8 2 '
B =—uadiB=- =
2]- H 7
— -3
2
Now,
9
—_ 4
B—I 4—1 - 2 [ 5 _7]
’ =)
7 Ll s
2
E“Eg ():-“H2 E(}l 87
_ 2 2 _ 2 2 (1)
35 g B 49 —9 47 B 67
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3 716 8

AB =
2 507 9|
[18+49 24 + 63
12435 16+45

|67 87

147 6l
Therefore,we have AB/=67x61-87x47 =4087 - 4089 = -2.
Also,

adi(‘lm):[_él -87'J

47 67

1 1161 -87
(ABY ' = li(AB) = ——
(4B) "= g 09 (48) 2{47 671
61 87
2, 2
= = 4 2

47 67 @
2 2

From (1) and (2), we have:
(AB) 1 =pia7?

Hence, the given result is proved.

3 1
A=

N R
Answer

], show that 4 =54+ 7/ =0  Hence find 4.

Maths
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Hence, 4° -54+71=0.
SAA=-34=-T1

= .4-_.4(44")-< 5447 ==714"

= A(AA™")-51=-74"
= Al -51=-74"

=>4 =—;(;1'—5!)

|
= d4'=—(51-4
S(51-4)
1( 5 0 3
“7lo s |-
‘L_f_lzl_ 2 =
' 701 3
Question 14:

For the matrix

O. Answer

[ 5%
I
]
| —
=
el |
| —

[ ]
| v
Lol o
+ o
e
| I
]
|
LI [ =]
ba Ln
|

[P(‘Jslanm]liplying by A7 as ‘4‘ = 0]

2

l ], find the numbers a and b such that A2 + aA + bl=
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, |3 27113 21 [9+2

R, e — =
1 11 1 341

Now,
A +ad+bl=0
=(AA) A" +adA +bIA =0
:>A(,~M ')+a/+b(/,4 ‘)=0
=S Al+al +bA™"' =0

= A+al =-bA™'

= A" = —%(,4'{'(![)

L [ 1 2] [
adja = =
T I S [

We have:

Now,

A=

[Posl-mulliplying by A™" as | 4| ;tO]

-3—a 2
0 . I 3+(l 2 | b —;
all bl 1+al| _l ~1-a

b b

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

—l:—|:>b=|
b
= =l=>3-a=1=a=-4

Hence, —4 and 1 are the required values of a and b respectively.

Maths
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|
[ 1 11 el o

Maths

show that A> — 6A% + 5A + 11 I = O. Hence, find

A-1.
Answer
1 1 1]
A=|1 2 -3
2 2 3 |
1 1 11 1 1]
A =|1 2 =31 2 -3
2 -1 342 ~1 3
1+142 1421 1-343 4 2
=[1+2-6 1+4+3 1-6-9 |=|-3 8
B 2-2-3 24349 7 -3
[ 4 2 11 I 1
£ =A4-A=|-3 : -14 || 1 2 -3
| 7 3 14 || 2 I 3
4+242 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 I
23 27 69
32 -13 58
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A =64 +54A+111

8 9 1] 4
=|-23 27 —69|-6|-3
32 -13 58 | ¥
8 7 1 ][ 24
=|-23 27 —-69|-|-I8
32 -13 58 | |42
| 24 12 6 | [ 24
=|-18 48 -84 |-|-I8
| 42 -18 84 | [42

0 0 0
=0 0 0|=0

0 0 0
Thus, 4 —-64° +544+111 =0.
Now,

A -6 +54+111 =0

= (A44) A" —6(AA) A +5447 +11IA" =0

2 1 1 1
8 -14 [+35|1 2
-3 14 v -1
12 6 ] [5 5
48 -84 |+|5 10
-18 84 | |10 =5
12 6 |
48 -84
-18 84

= AA(AA"}—M(AA"‘ )+5(AA”‘]: ] 1(1.4 ")

= A —6A+51=-114"

5
=A4'= -ﬁ(,ﬁ:z 64 +51)

(1)

L 1 0
=3 (+11|0 1
3 0 0
5 11 0 0
=15]4+(0 11 0

5] lo o 1

[Post-nmlnplying by A as |A|# D]
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Now,
A* —6A+51

K 2 1 |1 [ 1 I ] 0 0
=|-3 8 ~14 |-6|1 2 -3|+5/0 | 0

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

[ 4 2 1|6 6 6 ][5 0 0
=|-3 8 ~14 |- 6 12 ~18 |+ 0 5 01

| 7 -3 14 | [12 —6 18| |0 0 ]

9 2 1 16 6 6

-3 13 -14 |- 6 12 -18

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

3 —4 )

-9 1 4

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

3 —1 -5 -3 4 5
:—l -9 4 :L 9 -1 -4
11 11] _
-5 3 1 ) -3 -1
2 -1 1

A=|-1 2 -1

If : =1 2] Verify that A3 — 6A2 + 9A — 41 = O and hence find A™ "

Answer
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2 -1 1
A=|-1 2 -1
1 -1 2
2 = 1] 2 = | I
A =| -1 2 -1 -1 2 =
1 -1 210 1 -1 2
441+1 —2-2-1 2+1+2
{—z—z—l 1+4+1 -1-2-2
2+1+2 -1-2-2 1+1+4
6 -5 5
=|-5 6 -5
5 -5 6
6 -5 s 2 ~1 I
A=A4=|-5 6 -5 -1 2 ~1
5 -5 6 |1 -1 2
[12+5+5 -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 21
=-21 22 =21
21 =21 22
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Now,
A -64+94-41
22 21 21] [e -5 5] 2 -1 1 1 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 21][36 =30 3017 [18 -9 97 4 0 0
=|-21 22 =21|-|-30 36 -30[+|-9 18 9[-0 4 0
|21 =21 22] [30 -30 36 |9 -9 18| |0 0 4
40 =30 30 | [40 30 307 [0 0
=|-30 40  -30|-|-30 40 -30|=|0 0
| 30 =30 40 | | 30 =30 40| |0 0
LA =642 +94=4]=0
Now,

A -6 +94-41 =0

= (AAA) A =6(AA) A" +9447 =414 =0
= AA(AA")-6A( A4 )+9(A4 ") = 4(14™")
= AAI -6AI +9] =44

= A" -64+9] =44"

it Lf @
=4 =5(‘,~I —64+91) (1)
A —6A4+9]
(6 =5 5] 2 =] 1 0 0
=[-5 6 -5|-6|-1 2 ~1[+9]0 0
5 -5 6 1 = 2 0 0
6 -5 517 12 —6 6] [9 0
=[-5 —5|-|-6 12 —6|+|0 9
B -5 6] |6 -6 12| |0 0
3 1 =
=1 3 1
-1 1 3

From equation (1), we have:

[Posbmultiplying by A" as |4 #0‘]
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diA| .
ad lis equal to

Let A be a nonsingular square matrix of order 3 x 3. Then
a g A0 1 34
Answer B
We know that,
4 0 0
(adjd) A=|4]1=|0 4 0
0 0 A
4 0 0
= (adjd) A =0 |A| 0
0 0 11
1 0 0
=|adid||4|=|4"0 1 0| =|4[ (1)
0 0 1

-.|adjd| =4[

Hence, the correct answer is B.

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

A det () B. %4 1.0
Answer

.. 7 ]
A existsand A" = 7(:({/',4.

Since A is an invertible matrix, ‘ l
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. - a b
As matrix 4 is of order 2, let 4 = J
K4 d
| y d )
Then, |4 =ad — bc and adjA = 5
—C a
Now,
d ~bh
1 A |A
A = —adid= |
|4 =, B2
E/E
d -b
|A 1 1 ~b .
] =| | = 1% =——(ad—bc)= l‘,~
—( a 1’ ~C a 1| |1
4 A

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

2xX + 3y =
3 Answer

The given system of equations

ist:x+ 2y =2

2x + 3y =3

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

il 2 x 2
.»1:[ S, J and B = ;

2 3 ¥y 3
Now,

LAl (-G hRkaB.— 4 = —1 # 0

Therefore, AL 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

isi: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 ‘ 5
A=| X = and B = L
L1 ! Ee.d

Now,

LAG2Rbh-ding)llBr=2+1=3%0

Therefore, A1 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

istx+3y=5

2X + 6y = 8

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

5

and B =
8

1 3

2 6

P,
A <

r‘.

Now,

Al Boging ) ntatiix= 0
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Now,

(adjd) = {_62 _]3}

) 6
(adjd) B = - :

30<24 6

~10+8

=0

=y

J .8V

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 + 2z = 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 1 | X [ 1
A=|2 3 2 [ X=|y|landB=|2|.
a a 2a z | 4

Now,
A =1(6a~-2a)-1(4a-2a)+1(2a-3a)
~Adshondingularda -3a=a+#0

Therefore, A~ 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

A={0 2 -1, X=|y|landB=|-1|.
3 -5 0 z | 3

Now,

.‘1':3(0—5)—0~3(l+4):—|5+15:0
~ A'is a singular matrix.

Now,
-5 10 5
(adjd)=|-3 6 3
-0 12 6
-5 10 5N 21 [-10-10+15] [-5
. (adjd)B=|-3 6 3|[-1]|=[-6-6+9 |=|-3|=0

-6 12

-

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 +5z2=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

S|l.X=|y|landB=| 2|.

-1

A=

LI 3 |
o

J
|
~J

(=)

L8]

Now,

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

140 -13-76

=51%0
~ A isnon-singular.

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

Solve system of linear equations, using matrix method.

Sx+2y=4
Tx+3y=5

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

fp afeef]

L

Now, A =15-14=1+0.
Thus, A is non-singular. Therefore, its inverse exists.
Now,
1
4‘4'] = —l((1(1j44)

f.ﬂ {12— 10 }
-z 7 | = =
¥ —28+25

Solve system of linear equations, using matrix method.

2x—y=-2
3x+4y=3
Answer

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

2 =] X |
A= 5 K= and B = 5
3 4 ¥ 3

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

Al=8+3=11#0
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Now,

1 !
A= ——adid=—
AT {

4 1
-3 2

Solve system of linear equations, using matrix method.

4x-3y=3
3x=5y=17
Answer

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

-3 [x 3]
P, G and B=| _|.
-5 |y 7]
Now,

Al=-20+9=-11#0

.
Il
e
w 5

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

| 1[-5 3] 1]5 =]
Y= djid) = - =
j.:‘(a") 11[—3 4} n[s —4

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 21 _ [x 3
44 = " ,.\ = and B =

3 2 Y. 5
Now,
A=10-6=4+%0

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

Solve system of linear equations, using matrix method.

2x+y+z=1

3
x—2y-z=—
2
3y=5z=9
Answer

The given system of equations can be written in the form of AX = B, where
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M
2 | | X E
A=|1 2 =1, x=ly andB:j; |
0 3 =5 : o
Now,

A =2(10+3)-1(-5-3)+0=2(13)-1(-8)=26+8=34%0

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

Now, A, =1 3, A, = 5, A= 3
Ay, =8,4,, =—10,4,, =6

,‘13| — ]‘ ,4]: = 3' .4}3 — _:‘

13 8 1
1 . 1
A = adid)=—I|5 -0 3
4\ 9dA)=5)
3 -6 -5
1 13 8 1 ;
Y=A'B= 5 -10 3 ||=
34 i |l 2
3 -0 -5 9
x I’13+12+9
=|y|=—|5-15+27
34
z _3—9—45
34 ]
LN PP
34 )
=51 .
= _J
L 2]

,and z= —i.
2

2| —

Hence, x=1,y=

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

2X+y—3z2=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
{=|2 1 3. X=|y|andB=|0|.
1 1 1 | 2 2
Now,

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

Now, 4, =44, =-5,4,; =1

Ay =2, Ay =0, Ay =2
Ay = 2,45, = 0,45, =3
4 2 2
A _l(”'ﬂb‘” = ]— —5 0 5
1 -7 3
4 2 24
vesrp=2ls o sllo
o S,
x [ 16+0+4
o P4 :i —20+0+10
) 10
z | 4+0+6
20
=110
10
10

Solve system of linear equations, using matrix method.
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2Xx + 3y + 3z =
5x -2y +2z=
-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 1 L X=|yland B=|—4/[.

3 -1 -2 z 3
Now,

A=2(4+ 1)-3(-2-3)+3(-1+6)=2(5)-3(-5)+3(5)=10+15+15=40=0
Thus, A is non-singular. Therefore, its inverse exists.

Now, 4, =5,4,=54;=5

-13, 4,, =11

=1, 4;;, =7

e
u
Il
Ll
-
w
[
5
Il

Hence, x=1Ly=2and z=-1.




Class XII Chapter 4 - Determinants Maths

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

] -1 2 | x [ 7
{=|3 4 -S|, X=|y|andB=|-5

2 -1 3| |z | 12]
Now,

|4|=1(12-5)+1(9+10)+2(-3-8)=7+19-22=4#0

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

Now, 4,=7,4,=-19,4,=-11
4,=14,=-14,=~1

=-3,4,=114;=7

'43'!1
| 7 1 -3
1 ;
A =—(adid)=—|-19 -1 11
‘4 G s 4_
| -11 -1 7
7 1 =317

'.X:.ei"B:%—lFJ -1 11 || -5

=11 =l 71012

x [ 49-5-36
=y =_ﬂ -133+5+132
z 4 =T77+5+84
8 2
L P
4_12 3

Hence,x=2,y=1,and z =3.
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2 -3 5
A={3 2 -4
If : ! £ , find AL Using A~ solve the system of equations
2x-3y+5z=11
Ix+2y—4z=-5
X +y-2z=-3
Answer
2 -3 5
A=|3 2 —4
1 | -2 |
oA =2(-4+4)+3(-6+4)+5(3-2)=0-6+5=-1
Now, 4,=0, 4,=2, 4, =1
By =L A=Y, A =5
Ay =2, 4,=23 A4,=13
0 -1 2 2
A =i{adj;l)=— 2 -9 23 |=| -2 23 ool
. ! -5 13| |- 13

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

2 -3 5 X
A=|3 2 4. X=|y
] ] -2 z

11

and B=|-5|.

-3
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The solution of the system of equations is given by X = 4™'B.

X=A4"'B
X 0 1 =2 (1
=>|y|=|2 9 -23|| -5 [Using (I)]
|z -1 5 -13 || -3
[ 0-5+6
=|-22-45+69
=11=25+39.
o
=2
_3_
Hence,x=1, y=2, andz=3

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=60

2x+4y+62z=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 4 170

|4 =4(12-12)-3(6-36)+2(4-24)=0+90-40 =50 % 0

Now,  A4,=0,4,=30,4,=-20
Ay =5, 4, =0, Ay, =10
A, =10,4,, =-20,4,, =10
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0 -5 10
Soadid=| 30 0 -20
=20 10 10
0 -5 10
AT = : adjA = l 30 0 -20
A 50
‘ -20 10 10
Now,
X=A1B
0 -5 10 ][60]
— G l 30 0 =20 ([ 90
50
=20 10 10 ]{ 70|
X 0-450+700
=y —% 1800+0-1400
z -1200+900+ 700 |

250
=—| 400
| 400

Sx=5,y=8andz=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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X sin@ cos@
—sin@ —x ]
i cos ! 1 x | .
Prove that the determinant is independent of
6. Answer
X sin@ cosd
A=|-sin@ -—x ]
lcos & ] X
=x(x* —1)—sin&(-xsin - cos &) +cos(—sin & + x cos )
=x' —x+xsin’ @ +sinOcos@ —sindcos@ + xcos” @
=x —-x+ x(sin: 0 +cos’ ())
=x’—x+x
= x" (Independent of &)

Hence, is independent of 6.

Without expanding the determinant, prove that

2 | 2 3

|
a a’ be ‘ (1 a a
4 ? 3
b b* cal= !l b b
2 ‘ bl t‘
c c: ahi ;l ¢’ s

Answer
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a ; bc
LHS.=p &
¢ c’ ab
a a abe
- a% b b abe [R —aR R, — bR,.and R, — ¢R, |
& c abc
a a |
= al,l)c -abc b bj 1 [Taking out factor abe from C, |
¢’ ¢ 1
a a 1
= b b’ 1
¢ ¢ 1
l 2 3
SO [Applying C, ¢ C, and C, <> C,]
1 C: CS
=R.H.S.

Hence, the given result is proved.

Question 3:
cosacosff  cosasinff  —sina
—sin cos f# 0

sina cos 3 sin ¢ sin cosa
Evaluate £ B

Answer

cosacosff  cosasinff —sina
A=| —sinf cos 0
sin & cos f# sinasin cos &

Expanding along C3, we have:
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A= —sina(—sinasin" B —cos® /f’sina)+cosa(cosacos: B+cosasin’ /f)

=sin’ a(sin: B +cos’ /}) +cos” a (cosl f+sin’ /?)
=sin’ @ (1) +cos” a(1)
=]

b+c c+a
A=lc+a a+b
a+b b+c

If a, b and c are real humbers, and
Show that eithera+ b+ c=0o0ra=>b =c.

Answer
b+c c+a a+h
A=|lc+a a+bh b+c
a+bh b+c c+a

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

2(:‘1 +h +c) 2({1+b+ L} '2(a+ fH—c']
A=lc+a a+bh b+c
a+h b+ c+a
1 | 1
=2(a+b+c] c+a a+b b+e
a+b b+e c+a

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

1 ] 0
A—E(u+h+(:':)c+a h—e b-a
a+h c—a c-b

Expanding along R1, we have:

a+b
b+e¢|l=0

c+da
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A=2(a+b it)(l]“b e)(c-b)-(h-a)(e a)J

2(a+b +(.')|“—b: —¢' +2be—be+ba+ac— u"“]
=2(a+b+c)[ab+be+ca—a® —b -c* ]

It is given that A = 0.

(a+b +c)[uh +bc+ca—a’ —b’ —(‘.‘3] =0

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

Now,

ab+bctca—a® —-b* —c* =0

= —2ab —2bc-2ca+2a* +2b* +24 =0

— (}g—b]: +(}7 —(.')2 +(c'—a)2 =0

=(a-b) =(b-c) =(c—a) =0 [(_a—h): (b=c) (c—a)" are nan-ncgativc]
= (a‘— b] = (h — L) = (L - g:) =0
= a=b=c

Hence, if = 0, theneithera+ b+ c=0o0ra=>b =c.

X+a X X
X x+a x |=0,a#0
X X x+a

Solve the equations
Answer
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X+d X 2%

> x+a x [=0

X X X+a

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

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

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

Applying C, - C,-C, and C, - C,

1 0 0
(3x+a)x a 0]=0
X 0 a

Expanding along R, we have:
(3x+u)[l X u’] =0

=a’ (:3x+u) =0

—-C,, we have:

Buta # 0.
Therefore, we have:
3x+a=0
o
= x=—-—
3
Question 6:
a be ac+¢’
a’ +ab b’ ac |=4a’bh’¢c’
ab b +be
Prove that

Answer




Class XII Chapter 4 - Determinants Maths
a’ bc ac+c’
A=\a’ +ab b’ ac
ab b*+bc ¢°

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

a c a+tc
A=abcla+b b a
b b+c c
Applying R, - R, —R, and R; - R, —R,, we have:
a c a+c
A=abc| b b-¢ -c
b—-a b -a
Applying R, - R, +R,, we have:
a c a+c
A=abcla+b b a
b-a b -
Applying R, > R, + R, we have:
a C a+c¢
A=abcla+b b a
2b 2h 0
a c a+c
=2ab’ca+b b a
E T 0
Applying C, - C, ~C,, we have:
|a ¢-a a+c
A=2abcla+b -a a
| 1 0 0

Expanding along R3, we have:

A= 7ab3('|:a((' - a) +ala+ c):I

— 2(1/)1(,'[0(' R T ac]

=2ab’c(2ac)

> ] hl
=4a b ¢’
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Hence, the given result is proved.

-2 1
A=|-2 3 ]
Let ! 5_’ verify that
0 [ad[A] l =ac(]’(ffl)
¢ 13-l
(”)(_.4 ) =4
Answer
1 =2 1
{=|-2 3 1
| | 3 |
o4 =1(15-1) +2(-10-1)+1(-2-3)=14-22-5=-13

14 11 5
soadid=|11 4 -3
-5 -3 -1

1 = .
A7 =—(adid
(adi)

|

14 11 -5 A4 i1 B
-l 4 Bz 11 4 3

13| 13]
5 3 -1 5 3 1

(i)

a((/‘Ai =14(-4-9)-11(-11-15)—-5(-33+20)
=14(-13)-11(-26)-5(-13)
=—182+286+65=169

We have,
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-13 26 13
adj(adjid)=26 -39 -13
-13  -13  —65
o [adid] " = ~|m'[j-Ai(ad/(aq;A))
-13 26 -13
-1l -39 -3
]69.—la -13 -65
-1 2 -1
- ',N 2 -3 -l
Bi 4 3
14 11 5]
-14 =11 5 RENERNE
Now, A —| =11 -4 3| = —]—] ~f- E
: 3 : 13 13 13
5 3 1
B B B
4 9 5 33 20
169 169 _[ 169 169J 169 169
e fodbeddy wdl-2 (Z.2
L 169 169 169 169 169 169
=%, 20 ~[_:*Z_ L 55) 56 121
169 169 169 9J 169 169
-13 26 -13 {-1 2 -1]
=102 39 _j3|=lLis =]
169 13
-13  -13  —65 -1 -1 -5

Hence, [adjA] ' = adj( A ').

(i)

)
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We have shown that:

=14 =11 5
,4“‘=l—1| —4 3
13|
5 3 ]
: 22 2 ]
And, adjd™ = —| 2 -3 -l
13
= TR
Now,
A= ]\‘[—14x(—l3)+lIx(—26)+5><(—l3):|= ' -‘x(—169)=—l
13 13 13
. 2 2 -17 [ =
.--(A“)]=ad"4 . —_ 3, =l=|2 3 1 [=4
bt [—l] B3 5 I 5| |1 | 5
13 X E £ :
a(4t) =4
X '\" .\‘+_]’
y X+y x
Evaluate 7Y ¥ Y

Answer
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x v xX+y
A=y x+y X
AP X 13

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

2(x+y) 2(x+y) 2(x+y)
A= h% x+y x
x+y x y
] 1 ]
=2(x+y)| ¥y x+y x
x+y x Y

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:
A=2(x+ y)[~.\': - ,1'('.\‘—,\’)]
=-2(x+y) (..\“’ +y° -.1-:\')

= —2(.\"‘ + _}"‘)

1 X )
1 x+y )
X X+)

Evaluate

Answer




Class XII Chapter 4 - Determinants

Maths

| X ¥y
A=l X+y y
| X x+y

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

| X V|
A=|0 y 0]
0 0 X

Expanding along Ci1, we have:

A=1(xy—0)==xy

Using properties of determinants, prove that:

a o Bty

{/3 B yral=(B-1)(r-a)a-B)(a+p+7)
)}’ Iy:' a+ ﬂ

a a Pty
A=|B Vg y+a
Y v a+p
Applying R, - R, =R, and R; = R, —R,, we have:

@ a’ P+y
A=|f-a p—-a’ a-f3
y-a v -a’ a-y
o al Py
=(B-a)(y-a)|l B+ra -1
l y+oa -1

Applying R, = R, =R, we have:
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a o Py
A=(p-a)(y-a)l pf+a -1

0 y-p 0
Expanding along R3, we have:
A=(p-a)(y-a) ~(r-B)(-a-B~7)]
=(B-a)(r-a)(r-P)a+p+7)
=(a-B)(B-y)r-a)(a+pB+y)

Hence, the given result is proved.

Using properties of determinants, prove that:

X X 14 px’
¥ e 1+ py’| = (1+ pxyz) (x = y)(v—2)(2-x)
z .42 1+ pz°
Answer
x X" 1+ px’|
A=y v+ py
z z’ 1+ p:“

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

x X I+ px’
Z=x 7 =% p(z'-x)
X 5 I+ px’
=(y-x)(z-x)|l y+x  p(y+x’+a)
I z+x  p(2+x" +x2)

Applying R, - R, R, we have:
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b x* 1+ px5
A=(y-x)(z-x)|l y+x p(_y2 +x% + xy)
0 z-y  plz-y)(x+y+2)
X x I+ p,\"
=(y=x)(z=-x)(z-»)|1 y+x p()--‘: +x7+ xy)
0 1 p(x+y+z)

Expanding along R3, we have:
A=(x—y)(y-2)(z- ,\')[(—l)(‘r))(xy2 +x'+ .\‘:y)+ I+ px* + p(x+y+ :)(n)}

=(x-y)(y-2)(z- _\-)[-— pxy’ —px' — px’y+1+ px* + px’y+ pxy’ + pxy:]
=(x-»)(y-z)(z—x)(1+ px3z)

Hence, the given result is proved.

Question 13:

Using properties of determinants, prove that:
Ba  —a+b -a+c

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

Answer

3a —a+b —a+c

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

—-c+a —¢+b 3¢

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

a+bh+c —a+b —-a+c¢

A=la+b+c 3b ~-b+c

a+b+c —c+b 3¢
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1 -a+b —-a+c

=(a+b+(')l 3b —b+c
1 —c+b 3¢

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

| -a+b -a+c
x\=(a+b+c_)0 2b+a a->b
0 a-c 2c+a

Expanding along C1, we have:
A=(a+b+c)[(2b+a)(2¢+a)-(a—b)(ac)]
=(a+b+c)[4bc+2ab+2ac +a’ —a’ +ac+ba-be]
(a+b+c)(3ab+3be+3ac)
=3(a+b+c)(ab+be+ca)

Hence, the given result is proved.

Using properties of determinants, prove that:

1 1+p 1+ p+gq
2 3+2p 4+3p+2¢q |=1
3 6+3p 10+6p +3q|

Answer
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1 1+ p I+ p+gq

A=]|2 3+2p 443p+2qg
3 6+3p 10+6p+3q

Applying R, - R, -2R, and R; —» R, -3R, we have:
1 1+ p 1+ p+gq

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

Applying R, = R, —3R,. we have:
| 1+ p 1+ p+gq

A=10 I 2+p
0 0 I

Expanding along C1, we have:

A=1

1

0

24 p
1

=1(1-0)=1

Hence, the given result is proved.

Using properties of determinants, prove that:

sin &
sin f#
sin ¥

Answer

cosa cos(a+d)
cos B cos(f+0)=0

cosy cos(y+d)
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sing cosa cos(a+0)
|
A=jsinfl cosfi cos(f+0)

siny cosy cos(y+ 5)‘

sinasind COS@COSO  COSUCOsSO —sin@singd|

= — _|sin Bsind cos ffecosd  cos feosd —sin fsingd
sinocoso | | o < T R
S ysino COS Y Coso COS ¥ COSO —SIn y Sino

Applying C, - C, + C;. we have:

CosSCosd  COSacosd  Ccosacosd —sinasind)

O T
SIN O COs O

COS ¥ COS O COS ¥ COSO COS ¥ COSd —sin ysingd |

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

Hence, the given result is proved.

Solve the system of the following equations

2 )
—+ é + & - 4
X y z
4 6 5
———t—=]
X Y 2
6_ A 9 § 20 _»
Xy iz
Answer
| 1 1
e e
Let J “

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

4p—-6g+5r=1

6p+9q-20r=2

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

-cosfcosd  cosfcosd  cosfcosd —sin Bsind
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2 3 10 P -4
A=|4 —6 5 | X=|qg|andB=|1
6 9 =20 r 2
Now
A =2(120-45)-3(-80-30)+10(36+36)
=150+330+720
=1200 A

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

A11 =75, A12 = 110, A13 =72
= 150, A2 = —100, A23=0
A31=75,A32=30, A3z =—- 24

>

]

=
|

A = —adid
e T
75 150 75
e _f 110 =100 30
1200
72 0 24
Now,
X=A"B
P 75 150 75 4
=g |= ]_ 110 =100 30 |1
1200
2 72 0 24| 2
| [300+150+150
- 440 -100 + 60
1200
| 288+0-48
17
(6007 |2
1 1
=— 400 |=| -
1200 3
| 240 1
5

1 L .
.‘p—z,q—;].andr—

1
5

Hence,x=2 y=3andz=35.
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Choose the correct answer.
If a, b, ¢, are in A.P., then the determinant
X+2 x+3 x+42a
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+2a
A=x+3 x+4 x+2b
x+4 x+45 x+42¢

x+2 x+3 x+2a

!.\‘ +4 x+5 x+2

Applying R, - R, =R, and R, - R, - R, we have:
-1 -1 a-c¢

A=lx+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

1 1 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+cas a.b,and ¢ are in A.P.)
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Choose the correct answer.

If x, y, z are nonzero real numbers, then the inverse of matrix

EZE 0 0 0
0 y'oo0 xyz| 0 y'oo0
N 0 0 z™! 5 0 0 z
X 0 0 1 0 0
2 0 ) 0 —1 0 1 0
Xyz xXyz
C. 0 0 zlp. 10 0 1
Answer
Answer: A
. 0 0]
A=|0 ¥ 0
0 z

slAl=x(yz-0)=xyz %0

Now, 4, =yz,4,,=0,4;=0
.4:1 =0. .-43: = XZ. ‘43; =0
A}I =0, -'4;.3 =(); .‘4}3 =Xy

vz 0 0
sadid=| 0 Xz 0
0 0 xy

LA = adid

x
A=|0
0

0

-
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0

0

0

0

XZ

XYz

0
0

Xy

0

d

The correct answer is A.

Choose the correct answer.

1

A=|—-sin@
-1

Let

A. Det (A) = 0

sin@

1

]
sin@

—sind |

B. Det (A) € (2, ®)

C. Det (A) € (2, 4)

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

Answer
sAnswer: D
I sin@ |
A=|—sinfgd | sin &
-1 —~sinf |

~.|4=1(1+sin" @) —sin @(—sin @ +sin ) +1(sin’ 0 +1)
=1+sin° @ +sin’ G +1
=2+2sin’ @
=2(1+sin” @)

Now,0<60<2n

=0<sinf <l

=0<sin’0<1

=1<1+sin° @ <2

=2<2(1+sin’9) <4

~.Det(4)e[2,4]

The correct answer is D.




