tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION)

CH4 - DETERMINANTS

Evaluate the determinants in Exercises 1 and 2.

2 4
-5 =1
Answer
2 4
5 I‘

Evaluate the determinants in Exercises 1 and 2.

cos —sind| ¥ —x+l x-1

(i) sin@ cnsUl(_”_) x+1 x+1f

Answer
cosfl —sinf)

0] sinf  cosf | _ (cos 8)(cos 8) — (—sin 8)(sin §) = cos® B+ sin* B =1
o —x+l .r—ll

(i) x+1 x+ Ii

= —x+1)x+1)—(x—1)x+ 1)
=x -+ x+xP-x+1-(x¥*-1)

= +1-x"+1

=x-—x+2
{ 9]
A=l o 24| =4|4|
If =2, then show that'
Answer
1 2]
A=
4 2

The given matrix is

[1 2] [2 4]
|4 :Hx 4J
| 4
| )

LHS.=24|= |=2x4-4x8=8-32=-24
1 2
Now, |A4|= =1x2-2x4=2-8=-0
4 2
SRHS. =414 =d4x(-6)=-24
S LH.S.=R.H.S.
1 0 1 |
A=|0 1 2|
i L0 4 then show that AT 271
Answer
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M 0 1
A=[0 1 2

- I 0 0 4
The given matrix is - -,

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

the first column (C,) for easier calculation.

12 101 01

Al=1 -0 +0 =1(4-0)-0+0=4
0 4 0 4 I 2

L 27IA|=27(4)=108 (1)

00 4
36/ o 3 Jo3
[3A]=3 0 +0|
0 12 jo 12f 3 6
=3(36-0)=3(36)=108 (1)

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

34|=27|4|

Hence, the given result is proved.

Evaluate the determinants

0 0 -1 | 1 -2
- ]
(mr (i) 7 3 1
0 1 2 [2 -1 -2]
-1 0 -3 0 2 -l
-2 3 ] 3 -5 0
(ii) e (iv) L .
Answer
3 -1 -2
A=l0 0 -1
-5 0
(i) Let % Wl

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

the second row for easier calculation.

d=—o o F l}:'; = (-15+3)=-12
= ! | | s A+3)= L
e ] 3 0f ( B -5
3 -4 3
=11 1 =2
A =
Gyret 2 31
By expanding along the first row, we have:
1 -2 1 -2 11
4=3 +4 +5
31 2 ] 2 3

=3(146)+4(1+4)+5(3-2)
=3(7)+4(5)+5(1)
=21+20+5=46

[o 1 2
A=[-1 0 =3|,
2 3 0
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By expanding along the first row, we have:
0 -3 |-1 -3 -1 0
A|=0) 1 |42 |
i o0 -2 0 -2 3|
=0-1(0-6)+2(-3-0)

=—1(-6)+2(-3)

=6—-6=10
2 -1 =2
A=(0 2 -l
i -5 0
(iv) Let 4
By expanding along the first column, we have:
" 2 =l -1 =2 1 =2
lAl=2] ~ +3
-5 0 -5 0 2 -
=2(0-5)-0+3(1+4)
=-10+15=5
11 -2
i=12 1 -3
5 |,
If > 4 ,find!_\ :
Answer
[1 1 =2
4=12 1 3
5 4 9

Let

4 -9 5 9 7|5 4
=1(-9+12)-1(-18+15)-2(8-5)
=1(3)-1(-3)-2(3)
=3+3-6
—6-6
=0

Find values of x, if

2 4 2x 4 2 3 v 3
2 = | = Y &
i 2 | 6 x (i) 4 5 [2x 5
Answer
2 4 B 2x 4
L1581 6 X
(1

=2x' =06
=x'=3
>.\'-i\5

2 3 |3 3
14 5 x5
(i)
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=>2x5-3x4=x%x5-3x2x

= 10-12=5x—-6x

=>-2=—x
=s =2
. |h 2|
If I8 x i]h b , then x is equal to
(A) 6 (B) £6 (C) -6 (D) O
Answer
Answer: B
x 2 |{, 2
18 \|_,1s~' 6

—x —-36=36-36

=x -36=0
= x =36
= x=10

Hence, the correct answer is B.

Exercise 4.2

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

X a X+a

v b y+b =0

Zz c Z4+C

Answer

x a X+a| x u x| |x a a

¥ b v+b =y b V| +|y b bl=0+0=0
z ¢ z+c| |z C z| |z c ¢

[Hurc. the two columns of the determinants are idcntiuul]

Using the property of determinants and without expanding, prove that:
a-b b-¢ c¢-a
b-c c-a a-b=0
c—a a-b b-c
Answer
la-b b-¢ c-al
A=lb-¢ c—-a a-bh
c—a a-b b-c¢|

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

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

a-¢ bh—a c-b|
=—|b—¢ c¢—a a-b

a—-¢ b—-a c¢c—b
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Here, the two rows R; and Rs are identical.
LA=0.

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

2 7 65
3 8 75|=0
5 9 86
Answer
2 65 |2 7 63+2
3 75|=|3 8 72+3
3 86 |5 9 81+5
2 7 63 |2 7 2
=3 8 72/+|3 8 3
5 9 81| |5 9 5
2 7 9(7)
=3 8 9(R) +0 ['I'\w columns are idcnliuul]
5 9 9(9)
2 7 7
=93 8 8
9 9
=0 ['I'\w columns are idunliu:ll]

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

1 be a(b+c)
1 ca ble+a)=0
1 ab cla+b)
Answer
1 be alb+c¢)
A=l ca ble+a)
1 ab cla+h)

By applying C3 — C3 + Cz, we have:

Il be ab+be+ca
A=|l ca ab+be+ca
I ab ab + be + ca

Here, two columns Cy and Czare proportional.
= 0.

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

b+e qg+r y+:z a P x
c+a r+p z+x=2bh q ¥
a+b p+g x+y ¢ r z
Answer

b+c g+r y+:
A=lc+a r+p z+x

a+b p+qg x+y
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b+e g+r y+z| b+c g+r y+:
=lc+a r+p z+x+jc+a r+p c-+x
a P * b q y
=A, +A, (say) (1)
b+e qg+r y+:
Now, A, =|c+a r+p =+x
a p x
Applying R — Rz — Ra, we have:
b+c gq+r y+z|
(4 r -
a p X

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

b il ¥
A = lr.' r z
a P X

Applying Ry —Rz and R; «—+R3, we have:

a P X a r X
A=(-b ¢ = g ¥ -(2)
¢ r = e r =

b+e qg+r y+z
A,=lc+a r+p z+x
b q v
Applying Ry — Ry — R3, we have:
i r z
A, =jc+a r+p z+x
b q v
Applying R, = R, —R,, we have:

C r =
A, =la p x
b q v

Applying Ry —Rz and R, <R3, we have:

a P x| la P X
A=(=1) b q y|=|b q ¥ -(3)
¢ r = le r I

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

|u P x
A=2b q 3
c r z

Hence, the given result is proved.

By using properties of determinants, show that:

0 a —h

- 0 —¢|=0
] C 0
Answer

We have,

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




Result Oriented (NCERT SOLUTION)
‘U a ~b

3 I—a f' (
b ! 0

Applying R, — ¢R,, we have;

10 ac =bc|
1
A= a 0 C
2
] (ot 0

Applying R, = R, —=bR,, we have:

ab ac 0
A= : a 0 C
3
b C 0
b c 0
= a 0 ¢
&
] Pl 0

Here, the two rows Ry and Rz are identical.
s =10,

By using properties of determinants, show that:

—a’ ab ac |
ba —b*  be |=4a°H ¢
ca ch —t'ﬂl
Answer a ab a
A=lba b he
ca ch C
—d b c
=abc|a ] ¢ ITakiug out factors a, b, ¢ from R, R,, and R,,]
a b ¢
1 1 |
=a’hc’ |l 1 1 [ Taking out factors a, b, ¢ from C,, C,, and C, |
I I |
Applying R; — Rz + Ry and Rz — Rz + Ry, we have:
-1 1 1
A=a’b'c’ |0 0 2
] 2 0

v 7 3 0
ab’e’(-1) e

==q -b:{."—(U —-ﬂ - JHI!."—L"‘

By using properties of determinants, show that:

1 a a’

| b bl - (a—b)b—c)(c—a)

1 ¢ ¢!
(1)

1 1 1

a b C =(u—f‘”h—(‘](('—u](:r+f)+L‘}
(\’I) ({. f‘.' l.
Answer
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| a a
LetA=|l b b
0 1 C ¢

Applying Ry — Ry — Rzand Rz — R; — R3, we have:
o g gl
A=0 b-e b -¢
il ¢ ¢t
0 -1 —a—c
=(c—a)(b—c)0 1 h+e
I ¢ ¢

Applying Ry — Ry + R, we have:

o 0 —a+b|
A=(b-c)(c—-a)l0 [ b+e
I ¢ ¢’
o 0 =
(a—b)(b~c)(c—a)l0 | b+e
1 e

Expanding along C,;, we have:
0 1
A=(a-b)(b-c)(c- {r)l Eu =(a-b)(b-c)(c-a)
- ‘_'

Hence, the given result is proved.

| 1 |
A=la b c
a’ b |

(ii) Let

Applying C; — C; — Czand C; — C; — C;, we have:
0 0 1|

A=la-c b-c¢ ¢

3 3 1 3 3
a-c b-¢ ¢

(1] (1] |

= bh—c 2

(a :'}(u' + ac + n-') (b <-](h3 + he + () e
0 4] |
= (c-a)(b-c)-! z c
I—[u'ﬂ+uc+uﬁ) (b* +be+e”) ¢’

Applying Cy — Cy + C;, we have:
|

[0 0 I
A=(c-a)(b-c)|0 I ¢
(6° —a* )+ (be—ac) (b°+bc+c?)
0 0 1
=(b-c)(c—a)(a—b)0 | c
(a+b+c) [_r")" +be 4 {‘:) il
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Result Oriented

0
=(a-b)(b—c)(c-a)(a+b+c)D
=

Expanding along C;, we have:
0
A=(a=b)(b=c)(c—a)(a+b+c)(-1)

=(a=-b)(b-c){c—a)(a+b+c)

Hence, the given result is proved.

By using properties of determinants, show that:

X x yz
¥ ¥ zx|=(x— )y —-2)(z —x)(xy + yz + zx)
z z xy
Answer
X X »z
LetA=|y ¥ =x|.
4 4 Xy

Applying R; — Rz — Ryand Rz — Rz — Ry, we have:

=(x—p)(z=x)(z-) };(—.1': —_1':]-(—,\': —XV+ \ﬂ
— ()2} ) 37+ )

=(x=y)(y=2)(z—x)(xy+yz +2x)
Call :- + 91 9953771000
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x X’ ¥z
A=|y—x yi=x' zx—yz
—x 22—y Xy — s
x X2 yz
~(x-¥) ~(x-y)(x+y) z(x-y)
(z-x) (z=x)(z+x) -y(z—x)
¥ ¥ ¥z
=(x—y){z—x)|-] —x—y z
I T4x -3
Applying R3 — Rz + Ry, we have:
I.r P ¥z
.3:(.\'--_\-](:—.\-]i—l —x-y 2
0 -y z=y
x x yz
=(x=y)z=x)(z-y)-! -X—y z
0 | 1
Expanding along R3, we have:
1 X vzl lx x?
.\:“_r Y z=x)(z I_l')‘\‘[--l)_] ~ |+l P s |
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Hence, the given result is proved.

By using properties of determinants, show that:

x+4 2x 2x
2x  x+4 2x |=(5x+4)(4-x)
o) 2x 2x x+4
y+k ¥ ¥
¥ y+k ¥ kK (3p+k)
(ii) ¥ ¥y y+k
Answer
v+4 2x 2x
A=2x v+4 2x
o) 2x 2x x+4
Applying Ry — Ry + Ra+ R, we have:
Sx+4 S5x+4 Sx+4|
A=2x x+4 2x
2x 2x x+4
1 1
=(5x+4)|2x x+4 2x
2x 2x x+4

Applying C; — C; — Cy, C3 — C3 — C4, we have:

i 0 0
A=(5x+4)2x -x+4 0
x 0  -x+4
I 0 0
= (5x+4)(4-x)(4-x)f2x 1 0
%2.\' 0 1

Expanding along Ci, we have:

A=(sx+4)(d-x)
A=(5x+ -
2x 1
=(5x+4)(4-x)
Hence, the given result is proved.
[y+k v
A=|y vik v
(i) Ly 3 vk

Applying Ry — R; + Rz + R;, we have:

3y k 3y+k 3y+k
A=y Vot k Wy
v ¥y y+k
1 1 1
=(3y+k)|y y+k y
¥ v v+k

Applying C; — C; — Ciand C3 — C3 — Cy, we have:

Call :- + 91 9953771000
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! 0 0
A=(By+k)ly &k 0
) k|

| 0 0

=EGy+k)y 10

y o0

Expanding along Cz, we have:
: 1 0 , .
A=k (3y+k) , =k (3y+k)
v

Hence, the given result is proved.

By using properties of determinants, show that:

Applying C; — Cz — €4, C3 — C3 — Cy, we have:

1 0 0
A=(a+b+c)|2b —(a+b+c) 0
2¢ 0 —(a+b+c)
| 0 0
=(a+b+c) 26 -1 0
2¢ 0 -1

Expanding along Cs, we have:
A=(a+b+e) (-1)(-1)=(a+b+c)
Hence, the given result is proved.
X4 y+42z X v
A z y+z+2x
(i) z X Z+x+2y

Applying C; — C; + C; + C;, we have:

tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION)

a-b-c 2a 2a
2h b-c-a 2b (a+b+ r']'I
o 2¢ 2c c—a—b
x+y+2z X ¥V
z Vv+z42x y |=2(x+y+2)
an z X Z4x+2y
Answer
;L.‘-b—t' Eu 2a
A=| 2b b—¢—a 2h
0 | 2e 2c c—a-b
Applying Ry — By + Ry + R3, we have:
a+b+c a+b+c a+b+c
A=|2b b-c—a 2h
2c 2c c—a-b
1 | 1
=(a+b+c)2b b-c—a 2b
2e 2c c—a-b

[ CLASS XII ]
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2(x+y+z) X b
A=2(x+y+2z) y+z+2x v
2(x+y+z) x ZHx+2¥
| X ¥
=2(x+y+2)|l P+z+2x ¥
I X z+x+2y

Applying R; — R; — Ryand R3; — Rz — Ry, we have:

1 x ¥
A=2(x+y+z)|0 x+ty+z 0
0 0 X+y+2z
| x Y
=2(x+y+2)[0 1 0
0 0 1

Expanding along Rz, we have:
A=2(x+y+2) (N1-0)=2(x+y+2)

Hence, the given result is proved.

By using properties of determinants, show that:

1 X x?
v’ I x |=(l-2 };
X e I
Answer
1 » L
A =|x? 1 X
Y v’ 1

Applying Ry — R; + Rz 4+ R;, we have:

il +x+x I+ x+x I+ x4+
A= :v. I X
1 1 1 ‘
[I Fx+x )'\ 1 x|
X % 1 |

Applying C; — C; — Cyand C; — C; — Cy, we have:

1 0 0
A=(1+x+x") ¥ |- x—x
x X —x l1-x
I 0 0
=(1+x+27 )(1-x)(1-x)|x* I+x x
X —x |
1 0 0
[l—.\':](l—_r).\"‘ l+x x
X —% 1

[ CLASS XII ]
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Expanding along Ry, we have:

i
"(i_-"'l)U —_\-](]+_\-+_\--' }
—(1 X }{l _1'-']

=(1-x")

Hence, the given result is proved.

a=(1=x)(-x)m)

By using properties of determinants, show that:

l+a’ -b* 2ab ~2b
2ab I—a’ +b° 2a :(l+:1_+h1];
2b —2a 1-a" -4
Answer
l+a’-b"  2ab -2b
A= 2ab l—a’ +b° 2a
2b 26 I-a*=b"

Applying Ry — Ry + bRzand R, — Ry — aRj, we have:

l+a’ +b° 0 b(1+a” + b*)
A=|0 l+a* +b° u[l—u’+h".}
2h —2a I-a'-#°
III 0 -b

=(l+a’ +b*) |0 : a
2h 2a 1-g*-F

Expanding along R;, we have:

a
b

A (I+u:+:‘r_'):\‘[]}] ,

il l-a" -b

26 -2a
=(1+a*+8?) [1-a* - + 24* —b(-2b)]
:(1* a’ +.rl":)_l(| ra + h')

(1+a* +5)

By using properties of determinants, show that:
a +1 ab ac

ab b +1 be =l+a’ +b° +¢*

ca ch ¢+

Answer

a +1 ab ac

A=lab b +1 be

ca ch ¢ +1

Taking out common factors a, b, and ¢ from R;, Rz, and Rzrespectively, we have:

[ CLASS XII ]
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a+ ] C
(4
|
A = abela bh4+— c
b
I
a h C+—

Applying Rz — Rz — Ryand R; — Rz — Ry, we have:

a+— b ('!

a ‘

A =abe —l i [}
a b |

1 1

- 0

a {I

Applying C; — aC,, C; — bC; and C3 — ¢Cy, we have:

a+l b i
A=abcx ] -1 | 0
ane
-1 0 1
a+l b c
=|-1 | 0
| 0 |

Expanding along R, we have:

h* ¢ u'" +1 f.‘:
+1
1 0 -1 1

A=-]

—I("L':}‘l [u: 1-|-F|"‘:):1+u: .+f1" tct

Hence, the given result is proved.

Choose the correct answer.

2 kAl
Let A be a square matrix of order 3 x 3, then s equal to

A kldlg K |4 o K45 3k|4

Answer
Answer: C

A is a square matrix of order 3 = 3.

a, b, Fi]
Letd=|a, b, ¢y |
d, b, & |
ka kb kc

Then, k4 =| ka, kb, ke, |.
ka, kb, ke,
ka, kb ke
clkA|=ka, kb, ke,
(Kt kb, ke,

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

(Taking out common factors & from each row)

kd| = k| 4

Hence, the correct answer is C.

Which of the following is correct?

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 ij :
We know that to every square matrix, [“";] of order n. We can associate a number

aij = (i. j) element of A,

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

Hence, the correct answer is C.

Find area of the triangle with vertices at the point given in each of the following:

(i) (1, 0), (&, 0), (4, 3) (i) (2, 7), (1, 1), (10, 8)

(i) (=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,

1 01

| |

A=—6 0 E|
2

4 3 1

=é:i|l) -3)-0(6-4)+1(18-0)]

= i[ 3+ ]ﬂJ - square units

LN

ra

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

o 8 1
= 12(1-8)-7(1-10) +1(8-10)]
|
—[2(-7)-7(-9)+1(-2)]
] " 1 2
5[—|4+e_,-:1-5[—|ﬁ—m]
47 .
= T square units
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(iii) The area of the triangle with vertices (-2, -3), (3, 2), (-1, —8)

is given by the relation,

-2 -3 1
.-\={ 3 21

-1 -8 1
=1[2(248)+3(3+1) +1(-24+2)]

Ir >
=—[-2(10)+3(4)+1(-22)]

l[—“(}-:l?.—ll]

2

30 15

: __|—=15| =15 square units
Hence, the area of the triangle is | o .

Show that points

.—\{n,.l’)+c‘].[![h.c+u}.('[r‘_uTh}al_e il

Answer
Area of AABC is given by the relation,

a b+c |1
.}=éh c+a |
“le a+bh |
a b+e |
—%:‘v—a a—b 0 (ApplyingR, - R,-R, andR, = R,—-R,)
c—a a—c U
a b+c 1
!%{u—h]{('—u)—i 1 0
- 1 =1 0
a b+ec |
—-%[u—f?]{r-u)-l 1 0 (Applying R, =R, +R,)
= 0o 0 0
=0 (All elements of R, are 0)

Thus, the area of the triangle formed by points A, B, and C is zero.
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}, (0, 2) (i) (=2, 0), (O, 4}, (O, k)

Answer

We know that the area of a triangle whose vertices are (x1, v1), (x2, ¥2), and

(x3, y3) is the absolute value of the determinant (A), where

X

x v o1
Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010
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It is given that the area of triangle is 4 square units.

k0 1
l-t 0 1
2
0 2
Ao 1
| =
=—[k(0-2)-0(4 mnm--m]
|
=—[-2k+8]=—k+4
2
a—k+4=%4
When —k + 4 = — 4, k = 8.

When —k+4 =4, k=0.

Hence, k = 0, 8.

(ii) The area of the triangle with vertices (-2, 0), (0, 4), (0, k) is given by the relation,
2 01

0 4 1

0 & 1

b | —

Whenk-4=—-4,k=10.
Whenk —4=4, k=8.
Hence, k = 0, 8.

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

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

Answer

(i) Let P (x, ¥) be any point on the line joining points A (1, 2) and B (3, €). Then, the

points A, B, and P are collinear. Therefore, the area of triangle ABP will be zero.
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]
1 2 1
i 3 6 1=0
oy 1

I
=>E[I(h—_\'}—2{3—.a')+I(_?lr—fn'}—| 0
= b6=y=0+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, ¥) be any point on the line joining points A (3, 1) and

B (9, 3). Then, the points A, B, and P are collinear. Therefore, the area of triangle ABP

will be zero.
3 1 1
| =
~=9 3 1|=0
-
x 3 ]

1p .
—>;I3[3—_1-}—I{U—.\'}—I{‘J_r—}.v} =0
=9-3y-9+x+9y-3x=0
= 6y-2x=10
= x-3y=0

Hence, the equation of the line joining the given points is x — 3y = 0.
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Question 5:

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,

2 -6 1
.\fls 4 1
5|
k4 1
:%f:(4—4)+(,(5-k)+|(20-4k)f
lﬁ
=—[30-6k +20-4k]
2
1.
=—[50-10k]
2
=25-5k

It is given that the area of the triangle is +£35.
Therefore, we have:
= 25-5k =35
= 5(5-k)=435
=5-k=%7
WhenS —-k=-7,k=5+7 = 12,
WhenS-k=7,k=5-7=-2.
Hence, k = 12, -2.
The correct answer is D.

Write Minors and Cofactors of the elements of following determinants:

2 4 a c
(i) 0 3‘(“) b d
Answer

o
-
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Result Oriented

(i) The given determinant is 0 3‘.

Minor of element a; is Mj;

~M;y; = minor of element a4; = 3

Mi2

minor of element a;, =0
M,; = minor of element az; = —4
M,, = minor of element a5, = 2

Cofactor of a;is Ay = (-1)"*/ My

“A = (1)1 My = (-1)2(3) =3

A = (-1)""?Mp = (-1)°(0) =0
a s 4\2+1 .a s a3 s an G
A1 =(—1) Y= N4 \TRp=a
Az = (-1)%*2 Mgy = (-1)*(2) = 2
|
a (“

(ii) The given determinant is b d| :

Minor of element a; is My.

~My; = minor of element a;; = d

M;s> = minor of element a;p = b
M,; = minor of element a;; = ¢
M,, = minor of element a,, = a

Cofactor of a; is Ay = (=1)"*/ M

2Ay = (1)1 My = (-1)2(d) =d

Call :- + 91 9953771000
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(NCERT SOLUTION)

Result Oriented

Az = (-1)12 My, = (-1)% (b) = -b
Az = (-1)*1 My = (-1)3(¢) = —c
Ap = (-1)¥2My =(-1)*(a)=a

I 0 0 1 0 4
01 0 3 5 -1

() 0 0 l(ii) 0 1 2|

Answer

0 0 1
(i) The given determinant is A

By the definition of minors and cofactors, we have:

[ CLASS XII ]

1 0
=]
o 0 1
M;; = minor of a;3=
0 0
=0
— 0 1
Mi> = minor of a»=
0 1
=0
M;3 = minor of a;3 = 0 0
0 0
=0
M2y = minor of a; = 01
1 0
=1
M2 = minor of @ = 01
1 0
=0
M23 = minor of a3 = 00
0 0
=0
Ry 1 0
M3; = minor of a;;=
1 0
=0
M3, = minor of a;, = 00

Call :- + 91 9953771000
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Ms33 = minor of as3 = 01

Ay = cofactor of ag3= (1)1 My =1

A = cofactor of @ = (—=1)*2 M2 =0
A3 = cofactor of a3 = (-1)**3*My;3=0
A,, = cofactor of @y, = (=1)***1 M, = 0
Az, = cofactor of @z = (—1)2"2 Mg, = 1
Az3 = cofactor of @3 = (—=1)*3 M3 =0
As; = cofactor of @33 = (1)1 M3; = 0
A3z = cofactor of @az; = (=1)**2 M3, =0
As; = cofactor of @z; = (—=1)3"3 M3 = 1
1 0 4|

3 5 -

2

)
(ii) The given determinant is (

By definition of minors and cofactors, we have:

5 -1
=10+1=11
N
M;; = minor of a;;=
3
=6-0=6
- 0 2
M;2 = minor of a;,=
3 5
=3-0=3
M;3 = minor of a;3 = 01
0 4
|l 2-0-4--4
Mz; = minor of a; =
1 4
=2-0=2

= 0
minor of az; =

r
~
~
]
(%)

0
=1-0=1
o

M23 = minor of a3 =

0 4
=0-20=-20
. 5 1
M3y = minor of a3y =
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

) 3
M3 = minor of a;; =

Py

) 3 5
Ms33 = minor of as3 =

Ay = cofactor of a;3= (-1)** My = 11
1+2

“Mg2 = -6
A3 = cofactor of ay3 = (1)1 M3 = 3

A;» = cofactor of a; = (—1)

Az; = cofactor of @y = (—1)*"* My, =

H

Az = cofactor of @z, = (—=1)2"2 Mp, = 2
Az3 = cofactor of @3 = (—1)*"3 Ma3 = -1
A;; = cofactor of az; = (—=1)3*! My, = -20
3+2

"M== 13
A3 = cofactor of @z3 = (1) M3 =5

A3, = cofactor of @z, = (—1)

5 3 8
A=12 0 1
2 3
Using Cofactors of elements of second row, evaluate .
Answer
3 8

The given determinant is

We have:

=9-16=-7
3

"
My =

~Az1 = cofactor of @py = (=1)>** My = 7

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]
| ) 1.\.' s |. | )
)N ) (y ) { )
{ Nz Af
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

0
{ | £
0 | |
I i | | i N i
) O
| 1
{AB) A €
| 1
|
Now, A" =1 ' i 2
|
| | 1
BA | i 2 s
| | i
Hence ! ified t (AB) f
(i)
0
t8=|1|[1 | 7
I 4
|
( [h‘)' 0 S 10
4
|
Now, A il | ¢ )
| | 2
BA | 5 10
4
Hem I erified that (AB) RA
ach
4
Let A ’
i
We have
i 4 A { {
| {
A
4 { |
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Result Oriented

t of each of the matrice

Call :- + 91 9953771000
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Result Oriented (NCERT SOLUTION)
A(adjA) = j :)”:‘ 7;
hl:-l: " 6+67 [0 0
{:4 24 12 1:J 0 ()}

; -6 -3 2 3]
Also, (adjA) A = 4 21| -4 _(wJ

[-12+12 18+18] ‘n ()‘

[ CLASS XII ]

7| 8-8 12-12| [0 0

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

Verify A (adj A) = (adj A) A = 4.

| -1 2

3 0 -2

1 0 3
Answer

A=1(0-0)+1(9+2)+2(0-0) =11

| 0 o] [1r o 0
s 1=1110 | 0f=(0 I 0
0 0 1| [0 0 I

Now,
4,=0,4, =—(9+2)=—l 1,L4,=0

A, =—(-3-0)=3,4,=3-2=1,4,,=—(0+1)=-1

A, =2-0=2,4,=—(-2-6)=8,4,=0+3=3

[0 3 2
sadiA=|-11 | 8
0 -1 3

Now,

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

(NCERT SOLUTION)

Result Oriented

1 -1
Aladjd)=|3
1 0

L

(041140
=0+0+0
0+0+0
M1 0
=10 11

Also,

0 3
(adjd)-A=[-11 1

=0 11
0 0

21|0 3 2
=2 || =11 1 8
R
3-1-2 2-846]
9+0+2 6+0-6
3+0-3 2+0+9)
0

2|1 -1 2
8113 0 -2
311 0 3

0+0+0 0-6+6
11+040 -22-2+24
0+0+0 0+2+9

0l

.

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

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

1 5
3 2
Answer

. 5]
LetA .
-3 2

we have,
A=-2+15=13

Now,

Call :- + 91 9953771000
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

(l(//':f -

3 -1

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

[1 2 3

0 2 4
»() 0 h)
Answer

(35 I o8 |

W o W

1
LetA=|0
0 0

We have,

Al=1(10-0)-2(0-0)+3(0-0)=10

Now,
A4,=10-0=10,4,=-(0-0)=0,4,=0-0=0

Ay =—(10-0)=-10,4,, =5-0=35,4,, =—(0-0)=0
A, =8-6=2,4,=-(4-0)=-4,4,,=2-0=2

10 10 2
soadiA=|0 5 -4
0 0 2

10 -10 2
A= —adid= 5 4
lu 0 2

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

B 0 0
3 : 0

[ S

o W
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Answer

1 0 0
LetA=|3 : 0 |
5 -1

We have,

Al=1(-3-0)-0+0=-3

[

Now,

A, =-3-0=-3,4,=-(-3-0)=3,4,=6-15=-9
A, =—(0-0)=0,4, =-1-0=-1,4,, =—(2-0) =-2
A,=0-0=0,4,, (0-0)=0,4,, =3-0=3

3 0 0
sadid=| 3 -1 0
) -2 3
3 0 0
b 3
A =—adiA=- 3 -1 0
A 3
9 2 3

Answer
[2 1 3]
letdA=|4 | 0.
7 2 1

We have.

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

|
w ot
|

Now,
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

A, =-1-0=-1,4,=-(4-0)=-4,4,=8-7=1
Ay, =-(1-6)=5,4, =2421=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

A —‘ |u¢/j.~1— L -4 23 12

1 -11 -6

0 2 -3
3 -2 4
Answer

1 1 2
letdA=|0 2 3.
3 2 R

By expanding along C,, we have:
A=1(8-6)-0+3(3-4)=2-3=-1

Now,
A,=8-6=2,4,=—(049)=-9,4,=0-6=-6

Ay =—(-4+4)=0,4,,=4-6=-2,4,, =—(-2+3)=-1
A, =3-4=-1,4,,=-(-3-0)=3,4,,=2-0=2
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Result Oriented
2 0 -1
soadiA=| -9 -2 3
-6 -1 2
2 0
LA = adjid=-| -9
-6

9
-

|
|35 B

(NCERT SOLUTION)

[ CLASS XII ]

- o

oW

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

| 0 0
0 cosa sina
L0 sina  —cosa
Answer
A 0 0
letA=|0 cosa sina
0 sin@  —cosa

We have,

Al =1(-cos’ @ —sin rt)*—(cos a +sin (1)*—|

Now,
A, =-cos’a-sin"a=-1,4,=04,
A,,=0,4,, =—cosa, 4,, =—sina
A, =0,A4,, =—sina, A,, =cosa
] 0 0
sadiA=|0 cos sina
0 sina cosa
‘ 1 0
A= ! adjA=-|0 ~Cosa
A ‘ku ~sina
Juest I 2
Ae 3 7 ‘ B:' 6 8
2 5 . 17 9

Call :- + 91 9953771000

=()

0 | T 0 0

-sina |[=|0 cosa Ssina

cosa 0 Sina —-cCosa
(ABY' =B 4"
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Result Oriented (NCERT SOLUTION)
Let L” “Jand LU "J. Verity that ¥/
Answer

Let A= .
2 5

We have,

A=15-14=1
Now,
A,=5A4,=-2,4,=-1,4,, =3
; '5 7
coadid =
adj B 3
1 5 71
A = ~adjA =
Al -2 3
Now, let B = I—ﬁ 8-‘.
17 9]
We have,
B =54-56=-2
9 -8
SoadiB = [ }
-7 6
9 '
iy o i[9 -8] |2 4\
= U(./ =- =
_t 7 ()J 7 _3J
L2
Now,
9
9 s -7
B'A" = . [ N J
3|L7° )
2
4; 8 ()7) (12 ()7 1 877
=35 w9 |Tler e =)
~+6 -9 -
2 2 2 2
Then
3 716 8
AB =
2 5117 9

[ CLASS XII ]
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Result Oriented

(NCERT SOLUTION) [ CLASS XII ]

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

18+ 49 24+63
“112+35 16+ 45
67 87
47 6l
Also,
[ 61 -87]
1dj(AB) =
o) |—47 67‘

I 161
~(AB) ' = i(AB) = -
(A4B) B adj( AB) 2{

61
2
47

2

From (1) and (2), we have:
(AB)™! = B7'A™?

Hence, the given result is proved.

Question 13:

3 1

A= I 3

If - -
Answer

Call :- + 91 9953771000

47

-87
67
87

2

. -(2)

67

~

, Show that"’: 5A+71 =0  Hence find 4 I.
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]
LU - /'_J LU /_J LU U_“

Hence, A* -54+71 = 0.

S A-A-SA=-T71

= ."‘,'(.‘l ') 5447 =-7I4"' :l’usl-mullipl,\ing byA™ as A =():

= A(AA4™")-51=-74"
= Al =51 =-74"

r's 0 3 1N 12 -1
~7(/0 s| -1 2f) 71 3]
= ]P 1]
7[1 3]
) on
3 2
A= ,
For the matrix , find the numbers a and b such that A> + aA + bl = O.
Answer
3 2
A=
| ]
. f 3 2|3 2] [942 6+2 11 8
B 1 L [3+1 241 [4 3
Now,
A*+aA+bl =0
=(AA) A" +adA" +bIA =0 [I’ost-mulliphing byA™" as |4 =0J

= A(AA™ ) +al +b(I4") =0
= Al+al +bA”"' =0
= A+al =-bA™"
]
sA' =——(A+al
S (1+al)

Now,
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A = : (l([/:':I’ I "= =‘ : <

A 1 -1 3 -1 3
We have:
{ 1 —z] 1[{3 2J |:u 0]‘ TM 2 } 1,,7‘ ",:,

= - + =- =
-1 3 b\|1 1 0 a } bl l+a n -1-a
b b

I=>-3-a=1=>a=-4

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

For the matrix show that A®> — 642 + SA + 11 I = O. Hence,

A-l.
Answer
1 1 1
{=|1 2 -3
2 =3 3
1 1 11 1 1]
? =|1 2 =311 2 -3
2 -1 3|2 - 3
1+1+42 14+2-1 =343 4 2 |
=|1+2-6 14443 1-6-9 [=]|-3 8 -14
2-1+6 2-2-3 2+349 7 3 14
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Result Oriented

8 7 1
=[-23 27 -69
32 -13 58 |
8 7 1]
=[-23 27 -69|-
32 -13 58 |
[24 12 6 |
=[-18 48 -84|-
| 42 -18 84 |
[0 0 0
=|0 0 0|=0
0 0 0

MATHEMATICS

1
1411
14 |2
4+4-1
-3+16+14
7-6-14
1
-69
58
4 2
-6| -3 8
7 -3
[ 24 12
-18 48
42 -18
24 12
-18 48
42 -18

Thus, 4> =64 +54+11/ = 0.

Now,

A -6A4* +544111 =0

= (AAA) A" -6(AA)A " +544" +11IA " =0

(NCERT SOLUTION) [CLASS X||]
I 1]
2 3
13
4-6+3
-3-24-42
7+9+42 |
1 1 1 1 1 0 0
-14 |+ 5|1 2 =3 |+11{0 1 0
14 2 -1 3 0 0 1
6 1[5 5 5 11 0 0]
-84 |+|5 10 -15|+|0 1 0
84 | |10 -5 15 0 0 11
6 ]
-84
84 |

[Posl-multlplymg by A" as Al # ()]

= AA(AA')-6A(AA")+5(A4A")=-11(14")

= A2 =6A+51=-114"

1, .,
l__i 2 _ p <
=A4'= ”(.4 o.4+>/)
Now,
A —6A4+51
[ a B 1

Call :- + 91 9953771000
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]
“+ L 1 1 1 1 1 v v
=|-3 8 ~-14 -6/ 1 2 -3(+5/0 1 0
7 3 14 2 1 3] |0 0 1|
4 2 1 6 6 6 5 0 0]
=(-3 8 14 6 12 18 [+|0 5 0
| 7 3 14 | (12 6 18] 10 0 5]
9 2 1 6 6 6
3 13 14 6 12 18
| 7 3 19 | |12 6 18 |
2 4 57
9 1 4
-5 3 1
From equation (1), we have
3 -4 -5 -3 4 5
1 - -9 1 4 7L 9 -1 -4
B 1
-5 3 1 > -3 -1
n
[ 2 -1 I
{=| -1 2 -1
If I ~ ] verify that A> — 6A4% + 9A — 41 = O and hence find A™?
Answer
2 1 |
{=|-1 2 -1
] -1 2
2 -1 [ 2 -1 |
1 —{—I 2 -1 |- 2 -1
I -1 2 1 -1 2
4+1+1 -2-2-1 2+1+2
=-2-2-1 1+4+1 -1-2-2
24+1+2 -1-2-2 1+1+4
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]
-D 0 -D
s s o]
6 -5 52 -1 I
*=A’A=|-5 6 -5(-1 2 -
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 7
=[-21 22 =21
21 =21 22
Now,
A =64 +94-4]
(22 =21 21] [e6 -5 5] 2 -1 I 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 =21 211 [36 =30 307 [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

130 -30 40 | |30 -30 40| |0 0
SA =647 +94-41 =0
Now,
A =64 +94-41 =0
= (AAA) A =6(AA) A" +944" -4IA"' =0 [I’ost-muluplymg by A" as |A| t()}

= AA(AA')-6A4(AA")+9(44 ") =4(14")
= AAl -6AI +91 =44’

= A -64+91 =44"

=>4 :%(.4’—0.4+91) (1)

AP —=6A4+9]
[6 -5 571 [2 -] 11 To 0 0]
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Result Oriented (NCERT SOLUTION)
=|-5 6 -5(-6[-1 2 ~1149/0 0 0

|5 -5 6 | [I -1 2| ln 0 OJ

6 -5 57 [12 -6 61 [9 0 0

-5 6 -5|-|-6 12 -6 |+|0 9 0

s 5 6|6 -6 120 o 9

Fa : _f
=| 1 3 1

-1 1 3

A
Let A be a nonsingular square matrix of order 3 x 3. Then ad is equal to
A 4] |4 3|4
a g e [ p, 3
Answer B

We know that,

| o 0
(adjd) A= A|I=|0 A 0
0 0 A
4 0 0
= (adjA) A =0 A 0
0 0 A
1 0 0
= |adjA|| 4| =4[ |0 1 of=|4/" (1)
0 0 1

- |adjd| =|A

Hence, the correct answer is B.

[ CLASS XII ]
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If A is an invertible matrix of order 2, then det (A7) is equal to
1

A. det (a) B. %4 ¢ 1p. 0

Answer
‘ . |
A existsand A" = — adjA.
Since A is an invertible matrix, 4
. . . a b
As matrix 4 is of order 2, let A = .
K4 d
. d bl
T'hen, | A =ad - bc and adjA = .
C a
Now,
d -b
A {
"' = —adjdA =
-C a
(A4 {
d -b
{ { 1 ' d b | |
A7 ‘ - (ad - be) {
C a A |=¢ a 4 A
{ {
- det(4)=—
det(A)

Hence, the correct answer is B.
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Exercise 4.6

Question 1:

Examine the consistency of the system of equations.
X+ 2y =2

2X+ 3y =3

Answer

The given system of equations is:

X+2y=2

2x+ 3y =3

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

o ]

at -
INOW,

A=1(3)-2(2)=3-4=-120

oo

~ A is non-singular.

Therefore, A™! exists.

Hence, the given system of equations is consistent.

Question 2:

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

xX+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
[2 -1 [x 5
A= A = and B =
1 1 z 4

Call :- + 91 9953771000
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Now,
A —Z(I)—(—I)(l)—.?-'rl—}a*()

«~ A is non-sinqular.
Therefore, A™! exists.
Hence, the given system of equations is consistent.

Question 3:

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

2x + 6y =8

Answer

The given system of equations is:

X+3y=5

2x + 6y =8

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

A= , X = and B = ;
2 6 v 8

Now,

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

~ Ais a singular matrix.

Now,

) 6 -3
(adjd) = [_2 1 }

-31157 [30-241 [6 ]

-

. |6
(udpl)li:l_2 I ‘Ix —|()+8’= 0

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

equations is inconsistent.

Question 4:

Examine the consistency of the system of equations.
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X+y+z=1
2x+ 3y + 2z2=2
ax +ay+2az=4
Answer
The given system of equations is:
xX+y+z=1
2x+3y+22=2
ax +ay+2az=4

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

1 1 x 1
3 2 . X=|y|landB=|2]|.
2 R

a a <a

N -

A=

N

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

=4a-2a-a=4a-3a=a#0

~ A is non-singular.

Therefore, A™! exists.

Hence, the given system of equations is consistent.

Question 5:

Examine the consistency of the system of equations.

3X—-y—22=2

2y —z=-1
3x -5y =3
Answer

The given system of equations is:
3IX—-y—-22=2

2y —z=-1

3Xx -5y =3

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

N

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]
A=|0 2 -1, X=|y|and B=|~-1]|.

ERY R A
Now,

A=3(0-5)-0+3(1+4)=-15+15=0

~ A is a singular matrix.

Now,
-5 10 5
(adjd)=|-3 6 3
-6 12 6
5 10 50 2 10-10+15 -5
s (adjiA)B=|-3 6 3|[-1|=|-6-6+9 =|=-3|#0
-6 12 6| 3 -12-12+18 -6

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

Question 6:

Examine the consistency of the system of equations.
SX—y+4z=5

2X+ 3y + 52 =2

Sx -2y + 62 = -1

Answer

The given system of equations is:

Sx-y+4z=5

2X+ 3y + 52 =2

Sx -2y + 6z = -1

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

5 -1 4 X 5
ERETI I 1 I
Now,

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

=51%0
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~ A is non-singular.

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

Solve system of linear equations, using matrix method.

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

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

5 2 x| 4
.Iz[ J..\':\‘ undli:\‘ ‘

7 3 y | 5 |
Now, |4 =15-14=1#0.

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

Now,
|
4 :’ l (ud/}l)
| 3 -2
7 5
, 3 2| 4]
X=A"B= .
7 55
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Hence, x =2 and y = -3.

Question 8:

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 -1 [x -2
A= o X = and B = .
3 4 Ly 3

Now,
A=8+3=11%#0

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

Now,

Question 9:

Solve system of linear equations, using matrix method.

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

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

4 -3 x
" = - ,\’ =
3 -5 v

-

and B =
7
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(= ] (WL | - o

Now,

A==-204+9=-11#0

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

. 1( 4iA) 1[-5 31 1[5 -3
A = adjAd) = - =
A\ =3 4" nls =4

-6
Hence, x = T and y =

Question 10:

Solve system of linear equations, using matrix method.

SX+2y=3
3x+2y=5
Answer

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

5 2] . |x 3
A= S = and B=| _|.
3 2 vy 5
Now,
A=10-6=4%0

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

Question 11:
Solve system of linear equations, using matrix method.

2x+y+z=1
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Answer
The aiven system of equations can be writ:cen in the form of AX = B, where

| | X
-2 -1[,X=|y|and B=
3 -3

A=

S = N

O o w

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, 4, =13,4,,=5,4,, =3
A, =8,4,,=-10,4,, =—6
Ay, =14, =3,4;;=-5

13 8 1
] |
A =—(adjd)=—|5 -10 3
A 34
73 -6 -5
1
13 8 |
I I | < L3
X=4 B= b -10 3
34 2
3 -6 -5 9
X (1341249
=|y|= l 515427
’ 34
z 3-9-45
(34 '
=Ll7 (=1
34 2
-51
[ 2]
| 3
Hence,x=1,y=—,andz=-—,
-2 2

Question 12:
Solve system of linear equations, using matrix method.

X—-y+z=4
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2X+y—-32=0

X-Hy +2=2

Answer

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

I -1 1 x 4
{=|2 1 3. X=|y|landB=|0|.

1 1 1 | z |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, =4, 4, =-5,4,, =1
1 =2 A..:O.A:;=—2
A,=2,4,=54,=3
4 2 2
(ud/i)— -5 0 5
] -2 3
4 2 214
X = I'B—L -5 0 510
10
1 -2 3|2
X [ 16+0+4
=y -_L =20+0+10
’ 10
z 4+0+6
20
1
= -10
10
| 10
Hence,x=2,y=~1, andz =1.

Question 13:
Solve system of linear equations, using matrix method.
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2X+3y+32=05
X—2y+z=—-4
3Xx—-y—-—22=3
Answer

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

2 3 3 X o
A=|1 -2 | L X=|yland B=|-4|.

3 -1 -2 z 3
Now,

A =2(4+1)-3(-2-3)+3(-14+6) =2(5)-3(-5)+3(5) = 10+15+15=40 £ 0

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

Now, 4, =35,4, =5,4,; =3
Ay =3,4,, =-13,4, =11
,.l_.‘l =9, ‘.1‘: =1, 4.1“ =-7
re . o
4" I (adjA) ! 5 13 1
- adjA ) = -
A 40
L2 11 -7 |
5 3 95
X=A"B= : 5 13 1 4
40| _
L 11 713
X 25-12+27
=) L 25+52+3
40| _
z 25-44-21
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Hence.x=1l.v=2.andz=-1.

Question 14:

Solve system of linear equations, using matrix method.

X—y+22=17

3x +4y — 52 = =5

2X —yY+3Z= 12

Answer

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

=
[ (S
=
|
N
et
Y
-
=]
=
Q.
=
|

Now,
A=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

A, =LA4,=-14,,=-1

A, ==-3,4,=11LA4,=7

7 1 -3
| 1
“A'= adid)=—|-19 -1 11
A94)=
=11 -l ¢
7 | -31[7
“X=A"'B= : -19 -1 11 |[-5
-11 -1 7 1(12
X 49-5-36
=|y :I ~1334+5+132
|z -77+5+84 |

(81 2]
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L

Hence,x=2,y=1l,and z =3.

Question 15:

S I S
|
-

N

A=

] 1 -2
If , find A™%. Using A™? solve the system of equations

2x-3y+5z=11

3x+2y—-4z=-5
X +y-2z=-3
Answer
2 -3 5
A=|3 2 -4
1 -2

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

Now,4,,=0,4,=2, 4, =1
f, =1, Ay =9, A4, =5
=2, A, =23, 4, =13
0 -1 2] (0 | -2
A =L (adid)=-]2 -9 »|=[2 9 -2 (1)
g | S5 1|1 5 -3

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

2 -3 5 X 11
A=|3 2 -4 X=|yland B=|-5|.
1 1 -2 z -3

The solution of the system of equations is given by X = A™'B.

X=4"B

[x 0 | =2 |[n
=>yl=|2 9  -23-5 [ Using (1)]
z| |-1 5 -13 | -3
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[ 0-5+6
=[-22-45+69
~11-25+39 |
-

=(2
3

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

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=60

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 z 70
|4/ =4(12-12)-3(6-36)+2(4-24)=0+90-40=50=0
Now, A, =0,4,=30,4,=-20

A3
Ay =54, =0,4,, =10
A, =10, 4, =-20,4, =10

0 -5 10
sadid=| 30 0 -20
=20 10 10
0 -5 10
A= ' adiA = ! 30 0 -20
A 5(
-20 10 10

Now,
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X=A18B
F0 -5 10 1[60]
_»vz} 30 0 ~201/ 90
50
=20 10 10 || 70]
[ x [0-450+700
=y i 1800+0-1400
: 50
E | =1200+900+700 |

[250
} 400
50

1400

5
8
8

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.

Miscellaneous Solutions

Question 1:
X sinf  cos@
-sinf —x ]
Prove that the determinant cos & . * is independent of 6.
Answer

X sin@ cos@
A=|-sinf@ -x |
cos | b
= .\'(.\': - I) ~sin@(-xsin@ —cos @)+ cos@(-sin @ + xcosh)
=x' —x+xsin’ @ +sinBcos@ —-sinBcosf + xcos’ @
=x'-x+ .\'(sin: 0 + cos’ ())
]
=X —X+X
=x’ (Independent of @)

T lom m A im dmAdimsim A s AEN
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aciiLe, o o nucpeiiuciit vl o.

Without expanding the determinant, prove that

a a’ be | a a
b b’ cal =l b b’
¢ ¢ abl 1 ¢ ¢
Answer a a be

LHS. =b b’ ca

¢ ¢ ab
a a abc
- ‘,,l,(. b’ b’ abe [R —aR R, —> bR, ,and R, — cR, ]
¢ c abe
a a ]
- ”,I,(. -abe b’ b’ I [Taking out factor abc from C, |
C c 1
a a |
=|b b’ I
C ¢ 1
I a a
=l b [Applying C, <> C, and C, ¢ C,]
1 c” C
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=R.H.S.

Hence, the given result is proved.

Question 3:
cosacosff cosasinff  -sina
-sin cos f 0

sina cos sinasin f# cosa
Evaluate f f

Answer
cosacosff cosasinff —sina
A=| —sinf cos f 0
sina cos f# sinasin cosa
Expanding along C;, we have:
A= sinu( sinasin’ - cos’ Bsina )+ cosa(cosacos’ f+cosasin’ S)
=sin’ a(sin’ B+ cos’ B+ cos’ a(cos® f+sin’ B)
=sin’ a(1)+cos” a(1)
=1

Question 4:
b+c c¢c+a a+b
A=lc+a a+b b+cl=0

a+b b+c c+a
If @, b and c are real numbers, and .

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

b+c ct+a a+b

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

a+b b+c c+a

Applying R, - R, +R, + R . we have:
2(a+b+c) 2(a+b+c) 2(a+b+c)
A=|c+a a+b b+c

a+b b+c c+a
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=2(u+h+¢')c°u a+b b+c

a+b b+c¢ c+a

Applying C, > C, -C, and C, - C, - C,, we have:
] 0 0
A=2(a+b+c)lc+a b-c b-a
a+b c—-a c-b
Expanding along Ry, we have:
A=2(a+b+c)(1) (b-c)(c~b)-(b-a)(c-a)]
2(u—h+c){—h\ -c? +Zbc—l)c+lmouc—u"1
=2(a+b+ c')[uh the+ca—a’ b’ (':]
Itis given that A = 0.
hl+h»():uh+hc~cu—u:—h:—c:}:ﬂ
= Eithera+b+c =0, orab+bc+ca-a’ —b* -¢* =0.
Now,
ab+bc+ca-a* -b*-c* =0
= —2ab-2bc-2ca+2a’ +2b* +2c¢* =0
= (a-b) +(b-c) +(c-a)’ =0
=(a-b) =(b-¢) =(c-a)' =0 I:(u—/?):.(/)—('):.(c'—(l): are non-ncgalixc}
= (a-b)=(b-c)=(c-a)=0
=a=b=c

Hence, if A = 0, theneithera+ b+ c=00ora=>b =c.

Question 5:

x+a X X
X x+a x |=0,a#0
) X X+a
Solve the equations ‘
Answer
x+a X X
X X+a x [=0
X ' X+a

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

ApplyingR, - R, +R, +R,, we get:

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

X x+a x |=0
X X x+a
I 1 1
=(3x+a)lx x+a x |=0
X X x+a
ApplyingC, - C,-C, and C; - C,-C,, we have:
1 0 0
(3x+a)|x a 0/=0
X 0 a

Expanding along R, we have:

(3x+a)[1xd’ |=0

=a’(3x+a)=0

Buta=0.
Therefore, we have:
3x+a=0
a
= Xx=-
=
=l
)u tio1
a’ be ac+c¢’
a’ +ab b’ ac =4a'b’c
ab b"+bc ¢
Prove that
Answer . "
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+c
A=abcla+b b a
b b+c C

Annhvina R xR R and R R R  wae hava
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CAPPIYIS ANy 7 ANs AN GE AN 7 AN ANy, VIV BG YL
a c a+c
A=abc| b b-c¢ -c
b—a b -a
Applying R, - R, +R,, we have:
a C a+c¢
A=abcla+b b a
b-a b a
Applying R, > R, + R, we have
a C a+c¢
A=abcla+b b a
2b 2b 0
a c a+c
=2ab’cla+b b a
1 1 0

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

a c-a a+c
A=2abcla+b -a a
| 0 0

Expanding along R;, we have:
A= 2(:/1‘}':(1((' —a)+ala+c )]
= _(II’:(‘[(I(‘ -a’+a + (I(‘J
=2ab’c(2ac)

=4a’b’c’

Hence, the given result is proved.

Question 8:

w9

I
A=|=2
1

Let ¢ : “Jverify that
0 [ad/;!] I :ml/'(.‘l "
i

(“)(,4 ) =4
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Answer

| -2 1]
A=|-2 3 l

1 1 5

~|A4=1(15-1)+2(-10-1)+1(-2-3)=14-22-5=-13
Now, A4, =144, =114,=-5

A,y =11,4,=44,=-3

Ay ==5,A, =-3,4,=-1

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

A7 = " (adjA)

[14 11 5 [
. 11 4 -3 '
13 13
-5 -3 -] 5
(i)

adjd| =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(adjA) = 26 -39 -13
-13  -13  -65
: I
sadiAl = adj(adjA
I ] ud/.4( ( ))
-13 26 =13
-1l 30 -3
169 ,
13 -13  -65
-1 2 -1
|
2 -3 -1
13
-1 -1 -5
[ 14 11 5
| 11 4 3
Now, A ' = 11 4 3= >
13| _ 13 13 13
5 3 1 R
L J 5 3 1
13 13 13
4 9 1115 " 33 20 |
169 169 169 169 ) 169 169
I ~ / \
4 f 11 15 14 25 42 55
Ladi(A7)= e o s ] — o —
L 169 169 ) 169 169 L 169 169
33 20 (42 55 \’ 56 121
-— +_ -— -— c—— e e— ——— e e—
L 169 169 169 169 ) 169 169
13 26 13 [-1 2 1|
=1 |2 39 13=112 3 |
169 13 i
13 -13 -65 - -] -5 |
Hence, [adjA| ' adj(A™").
(ii)
We have shown that:
-14 -11 5
A7 - -11 -4 3
13
5 3 1

-
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And, adjA™" = L5 -3 -l
13 a
__I —I —\_
Now,
! . \:[ 14x(=13)+ 11x(=26)+ 5x( n)}[ l \:»( 169) =
' '\nJ : TR A3 3
, 1 2 1 ] 2 1
()2t Ll 3 -ll=|-2 3 1|=4
AN (_1) 13 s| |1 l 5
13 -1 -1 -3 >
A(4) =4
X y o x+y
) X+y X
Evaluate " * ' ‘
Answer
x y Xty
A=| y xX+y x
X+y X Vv

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

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

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

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 Ry, we have:

A=2(x+ v =¥+ vlix=v]
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\ ” !L o\ v /J

=-2(x+ t)(\ +y° - yx)

==2(x’+)")
)u I
| - )
| X+ ) )
X X+)
Evaluate
Answer
1 X )
A=l xX+y ¥y
| X x+)

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

| X y
A=|0 y 0
0 0 X

Expanding along C;, we have:

A=1(xy-0)=xy

Using properties of determinants, prove that:

a a’ P+y

p g y+al=(p-y)Ny-a)a-B)a+p+y)
y y?: a+ p

Answer

a a’ P+ ;/‘

\=|f f r+a

] 7 a+p

Applying R, > R, =R, and R, - R, =R, we have:
a a’ P+y

= |-« p-a’ a-p

L
|
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J] T w ©w =y
a a’ B+y

=(p-a)(y-a)|l p+a -1

| ry+a -1

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

a a’ p+y
\=(f-a)ly-a)l f+a -]
0 y=-p 0

Expanding along R;, we have:

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

Hence, the given result is proved.

Question 12:

Using properties of determinants, prove that:

by x
y ".-‘
Answer
X
A=y

I«:/).\"'
1+ 2| = (14 poz) (x =) (=) ()
I+p::

1+ px’
1+ py’

1+ pz’

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

* x 1+ px’
A=|y—x y =x ply' -x')
z-x 2’ -x? p(z’-x*)
X x’ 1+ px’
-0l yex p(Feren)
1 z+x  plz2? +x* +x2)

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]
I “\ q
Applying R, = R, =R, we have:
lx ¥ 1+ px’
A=(y-x)(E-x)l  yex (¥ exew)
0 z-y  plz-y)(x+y+2z)
. £ 1+ px’
(y=x)(z=x)(z=y) y+x [)(_\"‘ +x* 4+ _\'_\')
0 1 plr+y+2)

Expanding along R;, we have:
A= (.\'—,\')(.\'—:)(:—.\')[(—I)(p)(n': +x'+x7y)+ 1+ px* 4 p(x+y+2)(x)
(x=»)(y-2)(z- .\')L—p.\;\': —px’ = pxy+1+ pxt + pXPy+ pxyt + p.\j':J
=(x=y)(y=2)(z=x)(1+ pxpz)

Hence, the given result is proved.

Question 13:
Using properties of determinants, prove that:
3a -a+b -a+c

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

—c+a —c+b 3¢

—h+u

Answer
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3a —a+b —a+d

A=|-b+a 3b -b+c
—-c+a —c+b 3¢

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

a+b+c -a+b -a+c
A=la+b+c 3b b+c
a+htg -c+h 3¢
I ~a+b —-a+c
=(a+b+c)|l 3b -b+c
I -c+b 3¢

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

| -a+b -a+c
.\=(u+h+¢')() 2b+a a-b
0 a-c 2c+a

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

Hence, the given result is proved.

Question 14:

Using properties of determinants, prove that:

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

Applying R, > R, -2R, and R, > R, -3R,, we have:

I PR (e waan ol
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1 1t p 1TpTy

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

Applying R, - R, -3R,. we have:
1 1+ p 1+ p+g

A=10 I 2+p
0 0 1

Expanding along C,, we have:
| 24 p

A=1 Plo1(1-0)=1
0 1

Hence, the given result is proved.

Question 15:
Using properties of determinants, prove that:
sina cosa cos(a+0)
sinff cosf cos(f+3)=0
siny cosy cos(y+d)
Answer
sine cosa  cos(a+9)
A=lsinf cosf cos(f+0)

siny cosy cos(y+0)

sinsind COS & COS O COS& COSO —sina sind

= — - sin fsind cos fcosd  cos fcosd —sin fFsind
SINO COsSO C . .. .
sin ysind COS ¥ COS O COS ¥ CosO —sin ysind

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

COSU COS O COS& COS O COS& COSO —sina sind

] . . L. .

A=—ro - cos ffcoso cos ffcos o cos ffcoso —sin f#sino
SINO CosO . . x -
COS ¥ C0S O COS 7 COS O COS ¥ cos O —sin ysind

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

Hence, the given result is proved.
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Question 16:

Solve the system of the following equations

2 3 10
—+—+—=4
X v z
4 6. 5_,
X y z
6‘:*)7’()=2
X y z
Answer
1 1 1
=Py =q, =T
Let ¥ ) .

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

4p-6q+5r=1

6p+9q-20r=2

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

2 3 10 p 4
A=|4 -6 5 [ X=|q|andB=|1

6 9 -20 r 2
Now,

A =2(120-45)-3(-80-30)+10(36+36)
=150+330+720

— 19
=1200 A

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

An = 75, A12 = 110, A13 = f2
Az; = 150, Az, = =100, A3 =0
A3; =75, A3 = 30, A3z = — 24

SA = IT adjA
75 150 75

e 110 =100 30
1200
72 0 -24

Now,

[ CLASS XII ]
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X=4B
P 75 150 75 [4
=|q . 110 =100 30 |1
1200
r 72 0 2412
(3004150 +150
_ ! 440-100+ 60
1200
| 288+0-48
17
(6007 |2
=L fa00|=|L
1200 3
240
- 1
LS

1 1 |
Sp=—.qg=—,andr=

F 2 1 3 5

Hence.x=2.v=3.andz=5

Question 17:

e

Choose the correct answer.
If a, b, ¢, are in A.P., then the determinant
x+2 x+3 x+2a
x+3 x+4 x+2b
x+4 x+5 x+2¢
A.0B.1C.xD.2x
Answer
Answer: A
x+2 x+3 x+2a
3 x+4 x+2b
5 x+2¢
x+2 x+3 x+42a
x+3 x+4 x+(a+c) (2b=a+casa,b,and ¢ arc in A.P.)
x+4 x+5 x+2
Applying R, >R, =R, and R, - R, =R, we have:
1 | a-c¢
A=x+3 x+4 .\'+(u*(')

] ] c—a
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Applying R, - R, +R,, we have:
0 0 0
A=x+3 x+4 x+a+c
| | c—a
u tiol 8
Choose the correct answer.
[ x 0 0
A=|0 y 0
) ) 0 0 z
If x, y, z are nonzero real numbers, then the inverse of matrix is
Y 0 0 X~ 0 0
0 y' o0 xyz| 0 ¥ 0
0 0 z™ 0 0 z
A. " B
I ez n nl 1 n nl
A v v 1 v v
| ]
— 0 y 0 —| 0 | 0
xyz ) '“ xXyz ) 0 |
C “JpD. /
Answer
Answer: A
X 0 0]
1=10 A% 0
0 0 z

S|Al=x(yz-0)=xz#0

Now, A4, =yz,4,=0,4,=0
A, =04, =x2,4,,=0

A, =0

yz
sadiA=|0
0

, Ay, =0,4;, =Xy
0 0
Xz 0

0 xy

A= lelj.-f

Call :-+9

yz 0 0
—L 0 Xz 0
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o [() 0 xy |
B 0
xXyz
0 o0
xyz
0 0 4
| Xvz |
: 0 0
X 0 0
=0 : 0(=]0 y'o0
.
: I 0 0 z™
0 0 =

The correct answer is A.

Choose the correct answer.

| sinf |
A=|-sin@ | sin@
=4 -sin@ |

Let
A. Det (A) = 0

, where 0 < 8< 2n, then

B. Det (A) € (2, )

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

Answer

sAnswer: D

1 ala A 1 1
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A=|-sinf | sin@
1 sinf 1

=[] =1(1+sin” @) —sin O (—sin O +sin @) +1(sin’ G + I)
1 +sin“@+sin" 0 +1
=2+2sin" ¢
= ..(}I +sin’ ())

Now, 0 <0 <2n

= 0<sinf <1

=0<sin’0<1

=1<1+sin°0<2

>2<2(1+sin’ ) <4
~.Det(4)e[2,4]

The correct answer is D.

k %k %k k Xk 3k %k k %k %k k k Xk %k k¥ k
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