Class 12 Maths Chapter 4 Determinants

Question 1:

Evaluate the determinants in Exercises 1 and 2.

2 4
-5 -1
ANSWER:
2 4
-5 -1 =2(-1)-4(-5)=-2+20=18
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Question 2:

Evaluate the determinants in Exercises 1 and 2.

cost! —sind r-x+l x-1

0 sin?  cosd (ii) x+1 x+1

ANSWER:

cosi?  —sind

() 158 cosf = (o5 g)(cos 6) - (~sin 6)(sin 6) = cos? 6+ sinz 6 = 1

r—x+1 x-1

gyl L x+l
=0e-x+1)x+1)=(x=1)x+1)
=x-x+X+X-x+1-(¢-1)
=x+1-x+1
=X - x+2
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Question 3:



b b

} , then show thatp“II =4|4

1
T
The given matrix is 4 .

ey

~

1
A{
p L4

ANSWER:

(R I S

2 4
- LHS.=[24|= =2x4-4x8=8-32=-24
8 4
1 2
Now, |_4|=‘ =1x2-2x4=2-8=-6
4 2
S RHS.=4|4|=4x(-6)=-24
S L.H.S.=R.H.S.
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Question 4:
I 0 1
A=l0 1 2
-
If 004 , then showthat|3A|_"T|A|'
ANSWER:
1 0 1
A=[0 1 2
00 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.

0 1
1 2

|A|=I] 0 1,0

-0
0 4 ‘n 4

‘:1(4—0]—n+n=4



-.27|A|=27(4) =108 (i)

10 1] [3 0 3
Now, 3A=3[0 1 2(=(0 3 0
0 0 4 0 0 12
3 6 0 3 0 3
. [3A]=3 -0 +0
0 12f Jo 12| 3 6
=3(36-0)=3(36)=108 ..(ii)

From equations (i) and (ii), we have:
34|=27|4|
Hence, the given result is proved.
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Question 5:
Evaluate the determinants

2l b = I 4 5
0 0 -1 1 1 2

(i) 2 3 0 (iv) -5 0
ANSWER:
3 @-14-2
A=l0 0 -1
(i) Let |

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



-1 =2 3 =2 3
Ay 0 (- = (-15+3)=-12
=-o3 Sleofy T-0f s
3 4 5
A=|1 1 =2
iyLet > 3 1

By expanding along the first row, we have:

g
|A=3r 2 5l W
3 | 2 3
=q1+m+4n+4}5{ -2}

=3(7)+4(5)+5(1)

=21+20+5=46

0 1 2

A=[-1 0 -3

(iii) Let =30

By expanding along the first row, we have:

-3 -1 =3 |-
|A=HP ™ 4 1
3 0| |2 o] |2 3
=0-1(0-6)+2(-3-0)
= —1(=6)+2(-3)
(A
N1 2
A=|0 2 -1l
(iv) Let o> ¢

By expanding along the first column, we have:

-1 =2
=5 0
=2(0-5)—0+3(1+4)
=—10+15=5

-1 -]

+3
2 -

2 -1
|@=2‘ nkﬂ
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Question 6:

By expanding along the first row, we have:
1 -3 12 -3 22 I
4 -9 |5 -9 5 4
=1(-9+12)-1(-18 +15)-2(8-5)
1(3)-1(-3)-2(3)

3+3-6
6-6
0

|,4:1
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Question 7:
Find values of x, if

() 111254 111|1=]112x64x]|||2451=2x46x

(i) 1112435][1=111x2x3511|12345=x32x5
ANSWER:



== 2w —Sxd=2yvxx—Hxud
—=2-20=2x'-24

=2y =6
—=x'=3
ﬂxziwﬁ
23 x 3
(ii)4 5 2x 5

= 2xS5—-3Fxd=xx5-3x2x
= 10-12=5x—-6x
= -2 =—x

= x=2
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Question 8:

xr 2
Ifm X

6 2
18 6

, then x is equal to

(A) 6 (B) 6 (C) -6 (D) 0
ANSWER:

Answer: B

x 2
N8 x

6 2
15 6

= x" -36=36-36

—x —36=0
—x =36
= x=%6

Hence, the correct answer is B.
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Question 1:

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

X o X+

¥ b y+bi=0

Z C Z+c
ANSWER:

X o X+ X o X X i IiJ'|

v b y+b =|y b [ +|y b bl=0+0=0
Z [ ZTC ¥4 [ Z Z ¢ L‘l

[I lere. the two columns of the determinants are identiua]]

Page No 119:

Question 2:

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 h—p

ANSWER:



a-b b-c c-a

A=lb-¢c c¢c-a a-b

c—-a a-b b-c

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

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

a—¢ b—a c¢-b

=—|lb—¢ c¢—a a-—-b

a—¢ h—a c-b
Here, the two rows R, and R; are identical.
S~ A=0.
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Question 3:

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

2 7 65
8 75|=0
9 86

ANSWER:



2 65 |2 7 63+2
3 75=3 8 72+3
5 9 86 |5 9 81+5
2 7 63| |2 7 2
=3 8 72/ +|3 8 3
5 9 &1 |5 9 5
2 7 9(7)
=3 8 9(8) +0 [']'wn columns are idunliuu]]
12 9 "}{‘9}_
2 7 7
=913 8 8
5 9 9
=0 [']'wn columns are idt—:nliu‘:a]]
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Question 4:

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

I be a(b+c)
I ca b(c+a) =0
I ab c(a+b)
ANSWER:
1 be a(b+c)
A=|l ca  ble+a)
| ab c'(flvb:}

By applying C;— C; + C, we have:

1 be ab+be+ca
A=l cil ab+bhe +ca
1 ah ab+be+ca

Here, two columns C, and C;are proportional.
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Question 5:

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

b+e g+r yv+:z a P x
c+a r+p z+x/=2bh q v
a+b p+g x+y c r z
ANSWER:

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

a+b p+g x+y

b+te g+r y+z| |b+ec g+r y+:z
=lc+a r+p z+x|+lc+a r+p +%

i p x b if ¥
=A, +4, (say) (1)
b+c g+r y+:
MNow, A, =|c+a r+p =Z+x
a p X

Applying R, — R, - R;, we have:

b+c g+r y+=z
A =i r z
] r x
Applying R, = R, =R, we have:
b q y
A =l r z
a p X

Applying R, <+R; and R, <R;, we have:



a p x |a P X
A =(-1) |b q y|=|b q ¥ -(2)
c ! zl e r z
b+c g+r y+z
A,=lc+a r+p z+x
b i v
Applying Ri— R; = R;, we have:
[ 'a =
A,=lc+a r+p z+x
b i y
Applying R, = R, —R, we have:
r Z
A, =\a P x
b q ¥
Applying R, «<R; and R, <R, we have:
a r x| |a P x
A, =(=1) b g yl=|b q ¥ «(3)
¢ ¥ z| e r z
From (1), (2), and (3), we have:
a P [
A=2lb q ¥
c r z
Hence, the given result is proved.
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Question 6:



By using properties of determinants, show that:

0 i —h
—a ] —c| =1
b e 0
ANSWER:
We have,
0 a —h
A=|-a 0 —
b ¢ 0
Applying R, — cR,, we have:
1 ] ac ~he
A= a )] C
“lb 5 0

Applying R, — R, —bR,,, we have:
ab ac i}

A=—|-a ] —C
b e 0
b c 0

. 0 -c
B e 0

Here, the two rows R; and Rsare identical.
~A=0.
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Question 7:
By using properties of determinants, show that:

-a*  ab ac
ha b be |=4a’k

cd ch —"



ANSWER:

~a*  ab  ac
A =|ba -h* b
ca ch —c*
-a b ¢
=ahcla —h £ [Taking out factors a, b, ¢ from R, R, and Rq]
a b —C
-1 1 |
=a’h’et |l -1 1 [Taking out factors a, b, ¢ from C,, C,, and Ci]
1 1 -1

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

-1 1 1
A=a’b*e* |0 0 2
() 2 ]
T4 3 n 2
— “f:r' = —I_
ab’c’( }2 0

=—a’b’c’ (0-4)=4a’b’¢’
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Question 8:

By using properties of determinants, show that:

I b b'|=(a-b)(b-c)(c-a)

() 1 ¢ et

1 1 1

a b ¢ |=(a=b)(b-c)(c—a)(a+b+c)
(il a b ¢’

ANSWER:



1 a o

Let A =|] b b*|.

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

2 2
a—¢ o —C

0
A=|0 b—c b -

0 —1 —i—c

=(c—a)(b-c)0 I h+e

Applying R; — R; + R,, we have:

0 0 —a+b
A=(b-c)(c-a)0 I b+e
I c ¢t
0 0 -1
=(ﬁ—b}{b—c){c'—a}ﬂ 1 b+c
| c ct

Expanding along C,, we have:

A= {a—h)[h—c}{c—ﬂ};?

Hence, the given result is proved.

A=la b C
. b o

(i) Let 17

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



0 0 1
=la—c¢ h—e ¢
(a-c)(a’+ac+c?) (b-c)(b*+bc+c’) ¢’
] 0 1
= (c' —ﬂ}[b - E‘} -1 1 ¢
—[a2+aﬂ+c3) (bz+bc+cz) ¢’
Applying C; — C, + C,, we have:
] l
ﬂ:(r—a}[b—c){] l fa
(.-52 —a:}+(bc—ac} (b:+bc—|-c:) ¢
0 0 1
=(b-c)(c—a)(a-b)0 1 ¢
~(a+b+c) (!Jj +bc+c") c
0 0 1
:(a—b}{b—c){c—a}{a+b+c}{] 1 c
—1 (b:+bc +c3) ¢’

Expanding along C,, we have:

1

o

ﬂn.:[ﬂ—h}(b—c}{c—a}(ui—bﬂ*}{—l}‘?

{a—b){b —c‘][c —a}{u +h +c]

Hence, the given result is proved.
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Question 9:



By using properties of determinants, show that:

X x’ yz
¥ y? zx|= (J.' - J-‘] (L - z}(z - ,t} (,1‘_}-' + ¥z +zx)
z z* xy
ANSWER:
X X yz

Let A=y y? zx|.

ki
=

Applying R, — R; - Ryand R; — R; - R;, we have:

3 x? yz
A=|y—x ¥ —x X — )z
z—Xx zt —x*t Xy —yz
X ¥z

) ) (=)
z2—x) (z—x)(z+x) -y(z-x)

X x’ yz
=(x-y)(z-x)|-1 —x—) z
| I+x —-)

x x yz
&z[x—_v}{:—x]—l -x—1 z
0 Z—y -y
X X yz
=(x-y)(z-x)(z-y)|-1 x-) z
0 1 1

Expanding along R, we have:



F]

X X

|

) [
=(x=2)(z=2)(z=y)[ (= =32) + (=5 ~xy+ )]

==(x=yNz=x)(z=y)ay+yz+ =)
(=)=} s- N e

Hence, the given result is proved.
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Question 10:
By using properties of determinants, show that:

x+4 2x 2x
2xr  x+4 2x ={5x+4}{4—x}3
2x 2x r+4

(i)

v+k oy v

v y+k vy =k (3y+k)
(i) v v y+k
ANSWER:

r+4 2x 2x
A=2x x+4 2x
2x 2x x+4

(i)

Applying R; — R; + R;+ R;, we have:

Sx+4 Sx+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 C, — C, - C;, C; — C; — C,, we have:

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 C;, we have:

| 0
2x |

A=(5x+4)(4-x)
= (5x+4)(4-x)

Hence, the given result is proved.

-J_!' + I‘: .'l_!' J'I_!'
A=y v+k ¥
¥ v Vv+k

(ii)

Applying R; — R; + R, + R;, we have:

3y+k 3y+k 3y+k
A=y y+k ¥
v y y+k
1 1 1
:[3_]:+k}y y+k y
y ¥y y+k

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



=k (3y+k)|y 1 0
¥ 0 1

Expanding along C;, we have:

1 o
=k (3y+k)

A=k *(3yv+k
% }‘J‘ I

Hence, the given result is proved.
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Question 11:

By using properties of determinants, show that:

a-b-¢ 2a 2a
b b-c-a 2b =(a+b+c)
() 2e 2c c—a—h
x+y+2z x y
z V+z42x ¥ -2{:::4—}.:—2}3
(i) z x Z+x+2y
ANSWER:
a—-b—c 2a 2a
A=in2b b-—c—-a 2h
2¢ 2c c—a—nh

Applying R; — R; + R;+ R;, we have:



a+h+c a+bh+c a+b+c

A=|2b b-c—a 2b
2c 2c c—a-b
1 1 1
:(a+!:-+r}2f} b-c-a 2b
2e 2e c—a-b

Applying C, — C, - C,, C; — C, - C4, we have:

1 0 0
ﬂ.:[a+b+c] 2b —(a+b+::‘} 0
2¢ 0 —{a+h+c}
1 0 0
=(a+b+c) |26 -1 0
2c 0 -1

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

Hence, the given result is proved.

xX+y+2z x v

A=| =z y+z4+2x ¥

. z x Z+x+2y
(ii g

Applying C; — C; + C,+ C;, we have:

2{x+}=+z} X ¥
ﬁzl{x+}'+z} y+z+2x ¥
2(x+y+z) x Z+x+2y
| X ¥
:2(,r+y+z]l y+z+2x ¥
| 5 zZ+x+2y

Applying R - R; - Ryand R; — R; - R;, we have:



A=2(x+y+z)|0 X+y+z 0
0 i} x+y+z
l X ¥
=2(x+y+z)|0 | 0
0 1

Expanding along R, we have:
A=2(x+y+z) (1)(1-0)=2(x+y+z)

Hence, the given result is proved.
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Question 12:

By using properties of determinants, show that:

ANSWER:
] X X
A=[x" 1 X
X ¥ ]

Applying R, — R; + R, + R;, we have:



l+x+x 1+ x+x° 1+ x+x°

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

1 0 0
A {I+‘c+x:]x 1—x x—x°
X X" —x 1—x
1 0 0
(1+x+x")(1-x)(1- I+x x
X == I
| 0 0
(1-x")(1-x) I+x x
X —x |

Expanding along R;, we have:

|+x X

A=(1-x")(1-
(] 1]
=(1-#)(1-:
~(1-x)

Hence, the given result is proved.

.1:}{1+ xPx} }

Page No 121:
Question 13:

By using properties of determinants, show that:



l+a -k 2ah —2h

2ab 1-a*+b  2a =(1+a* +5*)’
2h —2a 1—-a* -4
ANSWER:
1+a* -b* 2ab 25
A= 2ab 1-a® +b° 2a
2h —2a l—a® —b°

Applying R; — Ry + bR;and R, — R, — aR;, we have:

l+a*+b° 0 ~b(1+d* +b*)
A=0 1+a® +b r{-‘[]+£!2+b:)
2h —2a l-a* —b*
1 0 —h
=(1+a*+p) 0 1 4
2h 2a l-g =b

Expanding along R;, we have:

0 I

2h —2a

E—Ea ] o — b

;‘h-(l+¢f:+h:){{1]§] 8

|

(1+a*+8?) [1-a* =5 +2a* - b(-20)]

(14 +6*) (14 +5°)
—(l—a: +e‘1':)'1
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Question 14:

By using properties of determinants, show that:



a+1 ab ac

ab b +1 be =1+a* +b +¢°
od ch et 4l
ANSWER:

a +1 ab ac
A=|ab b +1 be

co ch et +1

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

a+ l h [
a
A=abecla h -I—l c
b
]
fa| b e+ —
o

Applying R, — R; - Ryand R; — R; - R, we have:

a+— b ¢
|
] 1
A= ahe|l—— = 0
a b
] ]
- 0 |
a C

Applying C; — aC,, C,— bC, and C; — cC,, we have:

a+1 b ¢’
A =abe g -1 1 0
abe o 7 |
a+1 b c
= -1 1 0
-1 0 1

Expanding along R, we have:



:—1{—::-3}+(.-::2 +1 +b2}: 1+a’ +b* +¢*
Hence, the given result is proved.
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Question 15:

Choose the correct answer.

kAl

Let A be a square matrix of order 3 x 3, then is equal to
A Kl g k|4l o K|4] o 3k|4]
ANSWER:
Answer: C
A is a square matrix of order 3 x 3.
a, b, c
LetA=|a, b, <y |
a; by G
ka, kb, ke,
Then, kd =| ka, kb, ke, |.
ke, kb, ke,
ki, kb, ke,
kA= ke, kb, ke
ke, kb, ke,
a, b, <
=k’ |, b, o, (Taking out common factors & from each row)
cly b, €
=) 4|
IZIET

Hence, the correct answer is C.



Page No 121:
Question 16:
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= [rr._r',"]

We know that to every square matrix, of order n. We can associate a number

A R |
called the determinant of square matrix A, where W= {f' _;) element of A.
Thus, the determinant is a number associated to a square matrix.

Hence, the correct answer is C.
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Question 1:
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,



=l'1[ﬂ 3)-0(6-4)+1(18-0)]

=_[ 3+ ]:E square units

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

=—[2 )-7(-9)+1(-2)]
E[—|4++53—2] E[—|+5—15:+]
_A7 square units

(iii) The area of the triangle with vertices (-2, -3), (3, 2), (-1, —8)

is given by the relation,

203
h:%_‘s >
1 -8 1

=;:—z{z+3]+3(3+1}+|{—z4+2[

=Er—2(m]+3(4}+ 1(-22)]

%[—2[}+12—22]

__30_ ~15
2

Hence, the area of the triangle is —15/=15 square units
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Question 2:
Show that points
A(a,b+c),B(b,c+a),Cle.a +E.=}are collinear

ANSWER:

Area of AABC is given by the relation,

a b+c 1
&r%b c+a |
c a+bh 1
a b+c 1
—54‘;—& a—b 0 (ApplyingR, »R,-R, andR, = R, -R,)
c—a a—-c 0
a b+c 1
=%{n—b](c—a]—] 10
) I -1 0
a b+c 1
—%{ﬂ'—f}](i?—ﬂ]—] I 0 (ApplyingR, - R, +R,)
) 00 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.
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Question 3:

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



(i) (k, 0), (4, 0), (0, 2) (ii) (=2, 0), (0, 4), (0, k)
ANSWER:

We know that the area of a triangle whose vertices are (x, y1), (X, ¥.), and
(xs, y») is the absolute value of the determinant (A), where

J.'| _'L'l ]
_l'l_\ I
¥

]
A=—|x,
e
X
It is given that the area of triangle is 4 square units.
~A =14,
(i) The area of the triangle with vertices (k, 0), (4, 0), (0, 2) is given by the relation,
ko0 1
4 0 1
0 21

1
2
A=

=%[;f(n-z)—n(4—ﬂ}+lf8—ﬂl]

:l —2k+8|=—k+4
-

c—k+4=14

When -k+4=-4,k=8.

When -k+4 =4, k=0.

Hence, k=0, 8.

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

]—2(]
-0 4 1



Whenk-4=-4,k=0.
When k-4 =4,k=8.
Hence, k=0, 8.
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Question 4:
(i) Find equation of line joining (1, 2) and (3, 6) using determinants

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

ANSWER:

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

1
l3 I|=0
2

=

:,é[](ra—)-}—z{a—.rp 1(3y—6x)]=0

=6-y-6+2x+3y—-06x=0
= 2y—4x=0

= y=12x
Hence, the equation of the line joining the given points is y = 2x.
(i) Let P (x, y) 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{3—;—}— 1(9—x)+1(9y-3x)|=0

=0-3y-94x+9y-3x=0
= by—-2x=10
= x—3y=0

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

[2(4—4)+6(5-k)+1(20- 4k)

[30 -6k +20 - 4k]

= —[50-10k]

bd | = bd | = pd | =

=25-5k
It is given that the area of the triangle is +35.

Therefore, we have:



= 25-5k =435
= 5(5-k)=435

= 5—k =17
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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Question 1:

Write Minors and Cofactors of the elements of following determinants:

2 -4 a c
ANSWER:

b3
|
4=

(i) The given determinant is 0
Minor of element a; is M;

~M;; = minor of element a,,= 3
M., = minor of element a,,= 0
M,, = minor of element a,,= -4
M., = minor of element a,,= 2
Cofactor of a;is A;j = (-1)+i M;.

SAg= (1) My = (=12 (3)=3



Ap = (-1)2 My = (-1) (0) = 0
As = (1 My = (1) (-4) = 4
A= (1P Mo = (1) (2) = 2

[F

(i) The given determinant is b d|

Minor of element a; is M;.
=M = minor of element a;,= d
M. = minor of element a..= b
M.; = minor of element a,;= ¢
Mz, = minor of element a,.= a
Cofactor of a;is A; = (-1)+i M;
SAy = (1) My = (-1)2(d) = d
A =(-1)2M;,= (=12 (b)=-b
Ay =(-1)"My =(-1)(c) = —-c
Ap=(-1)2M,=(-1)y(a)=a
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Question 2:

oo 1 0 4
01 0 3 5 -l

(i)ﬂ 0 I(ii)u 12

ANSWER:

0 1 0

(i) The given determinant is 0



By the definition of minors and cofactors, we have:

1 0
I

=1
o _ 0
M., = minor of a,,=

0 0

=10
M., = minor of a,,= 01
0 1

0 o
M:;= minor of a;;= )
0

=0
M., = minor of a,,; = 1
1]

=1
M., = minor of a.,= 01
0

=10
Mz = minor of ax; = 00
0 0

o °
M;; = minor of a;,= 1o
0

0 o

M:, = minor of a,,=

0

=1
Ms; = minor of s = 0 1

A, = cofactor of a;;= (-1)** M;; = 1
A, = cofactor of a,= (-1)*2 M, =0
A.;= cofactor of ai;= (-1)* M, =0
A = cofactor of a,;= (-1)>*" M,; =0

A, = cofactor of a,,= (-1)22 M, = 1



A= cofactor of a;= (-1)23 My =0
Az = cofactor of a;;= (-1)*" My, =0
A;, = cofactor of a;,= (-1)*2 M, = 0
A= cofactor of a;;= (—1)*3 Ms; = 1

1 0 4
5 -1
0 2
(ii) The given determinant is

By definition of minors and cofactors, we have:

3 =l

=10+1=11
M;:= minor of a;;= L2
. _‘:6—0:6
M., = minor of a,,=
3 5
=3-0=3
M.;= minor of a;;= 01
0 4
B
Mz, = minor of a,,; =
j=2—{}=2
M., = minor of a,,= 0 2
0
0 ]‘:]—G:I
M.; = minor of a,=
0
‘:ﬂ—iﬂ:—zﬂ
M.; = minor of a;= > -l
|
3

Ms, = minor of a;,=



10

=5-0=5
3 5

Ms; = minor of a;; =
A, = cofactor of a;;= (-1)** My, = 11
A.,= cofactor of a,= (-1)"2 M, = -6
A.;= cofactor of a;= (-1)"* My = 3
A = cofactor of a,;= (-1)*" M,; = 4
A, = cofactor of a,=(—-1)>2 My, = 2
A= cofactor of ax=(—1)* My = -1
A;; = cofactor of a; = (—-1)*" My, = —20
A, = cofactor of a;,= (-1)*2 M, = 13
A= cofactor of a5 = (-1)* My = 5
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Question 3:

A

Using Cofactors of elements of second row, evaluate
ANSWER:

5 3 8
2 01
, : 123
The given determinant is
We have:
i 8
=9-16=-7
23
M,, =

~Az = cofactor of ay= (-1 My =7

= 2 Lh

[ % DT ¥ |



=15-8=7

L

M,,=

~Az, = cofactor of a,= (-1)22M,, =7

)

2

=10-3=7

)

M, =
~Az = cofactor of ax;= (—=1)2* My = =7

We know that A is equal to the sum of the product of the elements of the second row with
their corresponding cofactors.

-'-A = 321A21 + azzAzz + 823A23 = 2(7) + 0(7) + 1(_7) = 14 - 7 = 7
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Question 4:

Using Cofactors of elements of third column, evaluate
ANSWER:

The given determinant is ]

We have:

1w

] =z—)
M,; = =

1 x

L, =Z=2X
My, = -

1 x

. =y-Xx
M33= v




~As;= cofactor of ai;= (=1)"* My = (2 — y)
Az = cofactor of ax=(-1)* Mx =—-(z-Xx) = (X — 2)
As; = cofactor of a;= (1) My = (y — X)

We know that A is equal to the sum of the product of the elements of the second row with
their corresponding cofactors.

SA=apAG tag Ay agAg
=yz(z-y)+zx(x—z)+xp(y—x)
=yt —yiz+xz-xz + 1yt - xTy

(, 2z —}=2:}+{}’:3 —xz* ] +(er3 - x:y)

= z[x: -y } +z' (y=x)+xp(y—x)
(
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Question 5:

ay dp dy

a

A=la, a, ay

If ay @y ag| and A; is Cofactors of a;, then value of A is given by
{‘ﬂ"‘) ayAgy +ap Ay Fapiy, {H"} Ay T apdg +apdy,

[C] ay Ay +anh +anAg, {D} ayAy +ayAg +a Ay,
ANSWER:

Answer: D

We know that:



A = Sum of the product of the elements of a column (or a row) with their corresponding
cofactors

A = anAn + anho + anhs
Hence, the value of A is given by the expression given in alternative D.

The correct answer is D.

Page No 131:

Question 1:

Find adjoint of each of the matrices.

ANSWER:

1 2]
Let A )
3 4

We have,
A, =4, 4,=-3,

A, .
_ F,, .4,,} [4 —zl
coadid = =
A, A, |3 1
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Question 2:
Find adjoint of each of the matrices.

1 -1
2 3 5

-2 0

ANSWER:

I3



1 -1

]

Letd=|2 3 5.
=2 0 1
We have,
3 5
4, = =3-0=3
0 1
2
A,2=—‘ ‘=—(2+m}=—12
-2
2
AH:‘ ‘:D+ﬁ:ﬁ
=2
-1 2
4, == =—(=1-0}=1
21 ﬂ -I ( ]
1 2
A, = =l+4=35
= =2 1
I -1
-1 2 .
As,—,? 5:—5- =-11
| 2
4., == =—(5-4)=-1
3T 2 5 { }
-1
Aﬂ=‘ =3+2=35
37 3
A]I ‘421 ASI 3 I -11
Hence, adid =| 4,, A4, A4, |=|-12 5 -1
A, Ay A, i} 2 5
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Question 3:

Verify A (adj A) = (adj A) A = ;.

e



ANSWER:

2 3
A=

we have,
A =—I2—{—I2}=—12+12=D

SCLEL P S

Mow,

A =64, =44, =-3 A, =2
-6 -3
wef! ]
4 2
Now
2 ] . _ﬁ
s 11
4 -6 4 2
[-12+12 -6+6 | [0 0
| 24-24 12-12| |0 0
-6 -3 2 3
Also, (adjd) A =
4 21-4 -6
[-12+12 ~18+187 [0 0
| o8-8 12121 |0 0

Hence, A(adjd)=(adjid) A=|A|L.
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Question 4:

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

-1 2
3 0 -2
1 0 3

ANSWER:



I -1 2
4=|3 0o -2
I 0 3
(A =1{0-0)+1(9+2)+2(0-0) =11
| 0 o] 11 o0 0

sldAlr=11)0 1 0|=|0 11 0
0 0 1|0 0 11

Maow,

A,=0.4,=-(9+2)=-114,=0

Ay =—(-3-0)=3.4,,=3-2=1,4,, =—(0+1)=-1

Ay =2-0=2,4, =—(-2-6)=8.4,, =0+3=3



soadid=|-11 1
0 -1 3
MNow,
1 -1 210
Aladid)=| 3 0 =21 -11
1 0 310
[0+1140 3-1-2
=|0+0+0 O9+0+2
0+0+0 3+0-3
1 0 0
=0 11 0
0 0 11
Also,
0 3 2
(adjd)-A=| =11 1 8|3
0 =] 31
0+9+2 0+0+0
=|-11+3+8 11+040
0-3+43 0+0+0
11 0 0
=0 11 0
0 0 11

Hence, A(adjd)=(adj4)A=|A|l.

Question 5:

D—6+6
—-22-2+24
0+2+9
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Find the inverse of each of the matrices (if it exists).

ol



ANSWER:

2 -2
Let A= ;
4 3

we have,

A=6+8=14

Mow,
A,=34,=-44,=2,4,,=12
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Question 6:

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

o

ANSWER:
-1 5]
Let A= .
-3 2]
we have,
A=-2+15=13
Now,
A, =2,4,=3,4, =-54,,=-1
2 -5
adid = }
' 3 -1
2 -5
A :Luu'; = i[ }
A 13|13 -1
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Question 7:



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

1 2 3
0 2 4
0 0 5
ANSWER:
1 2 3
LetA=|0 2 4.
0 0 5
We have,
(A =1(10-0)-2(0-0)+3(0-0)=10
Now,

A, =10-0=10,4,=-(0-0)=0,4,=0-0=0
Ay ==(10-0)=-10.4,, =5-0=5,4,, =—(0-0) =0
Aj] =B—ﬁ:2../132 :—[4—[}}:—4../]‘“3 =2-0=2

10 =10 2
sadid=|0 5 4
0 0 2

0 -1 2

A =—adid= 0 ) —4

0 0 2
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Question 8:

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

0 0
3 3 0
5 2 -1

ANSWER:



I 0 0

Letd=|3 3 0
5 2 -1
We have,
A=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 1]
sadid=| 3 -1
-~ -2 3
3 ] 0
A= —adid=--| 3 -1 0
-0 -2 3
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Question 9:

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

ANSWER:



2 1 3
Let A =|4 -1 0.
-7 2 1|
We have,
A|=2(-1-0)-1(4-0)+3(8-7)
=2(-1)-1(4)+3()
=—2-4+3
=-3
Now,
A, =-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
cadid=|-4 23 12

1 =11 -6

-1 5 3
LA = it aajm =— -4 23 12
| | 1 =11 -0
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Question 10:

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

1 -1 2
0 2 -3
3 -2 4

ANSWER:



1 -1 2
Letd=|0 2 -3 1.

3 -2 4
By expanding along C ., we have:
A|=1(8-6)-0+3(3-4)=2-3=-1
MNow,
A4, =8-6=2,4,=-(0+9)=-9,4,=0-6=-6
A, =—(-4+4)=0,4,=4-6=-2.4,,=—(-2+3)=-1
A, =3-4=-14,=—(-3-0)=3,4,,=2-0=2

2 0 -1
sadii=|-9 -2 3
—6 -1 2
2 0 -1 [-2 o
A= I: adid=-|-9 -2 3 |=|9 2
: % -1 2| |6 I
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Question 11:

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

1 ) ]
0 cosa sing
0 singg —CoSa

ANSWER:



| 0 0
letd=|0

0 sin o

COS¢r  sind
—COS{F

We have,

A =1(—cos’ @ -sin’ @) =~ (cos” @ +sin’ & ) = -1

MNow,

A, =-cos’ @—sin"a=-1,4,=0,4,=0

A, =0,4,, =—cosa. 4, =—sinw

A, =0,4,, =—sina, 4,; = cosa
-1 0 0
soadid=|0 —CO5 6 —§in e
0 —sin o COSer
| -1 0 0 1 0
O y adid=—| 0 —COS —sine |=|0
0 — 510 ¢x COS 0 Sin ¢
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Question 12:
3 7 6 8
A = [ } _E Z{ } -1 1 4-I
Let 2 3 land 7 9] Verify that (4B) =84

ANSWER:

Letd= \
2 5

We have,
|dl=15-14 =1

MNow,

Ay =54, =-2.4; =

-7
soadid :[ X ]
) -2 3

1 5 0 -7
A = —-adid =
A -2 3

7, Ay, =3

0

COScr SIN o

= COSr






18+49 24463
=[12+35 |6+45}
[67 87
_[4'! fJ

Therefore,we have AB| =6T7x61-87=47=4087 - 4089 =-2,
Also,

61 —87
di{ AB) =
adj }[—4? 45?}
P 161 -87
AABY = ——adi(4B)=-—
(4B) =15 ) 2[-4? ﬁ?}
_61 87
|2 2 ,
0 e .(2)
2 2

From (1) and (2), we have:
(AB)" = B'A~
Hence, the given result is proved.
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Question 13:

3 1
=3
If -1 2  showthat4 —=54+71=0 Hence find 4.
ANSWER:



AT =5A4+71

"8 5 3 1 I 0
= -5 +7

-5 3} [—l 1] LJ 1}
_' 8 3 15 5 N 7 0
=5 3| -5 10] |0 7

(-7 0 7 0 0 0
= —+ =

0 —?] L] ?] L‘: n}
Hence, A° —54+7/=0.

L AA-5A=-T]
= A-A(A™)-5447 =-T714" | Post-multiplying by 4™ as |4]+ 0]

— A(Axi‘"]—:ﬁf =74
= Af—5] =-74"

=>4 = —%{A—E!}

=4 :%{5!—/1'}

A6 M A
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Question 14:

A=|.
1 I

For the matrix , find the numbers a and b such that A2 + aA + bl = O.

ANSWER:



Now,

A +ad+bl =0

= (AA) A" +adA™" +bIAT =0
= A(AA ) +al +b(147)= 0
= Al +al+b4™ =0

= A+al =-bA"

= A= —l(x'i +al)
b

MNow,

A= !
A

6+2] [11 8
241 |4 3

[ Post-multiplying by 4™ as |4+ 0|

—3=0 2
0 h 11 34+a 2 h _E
all bl l+a | 1 “1-a

b b

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

—l:—lz:ab:l
b

5379 15 3 a=1ma=—4

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

Question 15:
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For the matrix -l 3 show that As — 6A2+ 5A + 11 /| = O. Hence, find A

ANSWER:
1 1 1
A1=]1 2 -3
2 -1 3
1 1 (I 1 1
A = 2 311 2 -3
2 -1 302 -1 3
1+1+2 1+2—1 1-3+3 4 2 1
=|1+2-6 1+4+3 1-6-9 |=|-3 8 —14
2-1+6 2-2-3 24349 7 -3 14
4 2 11 1 1
£ =A"A=|-3 8 -14|[1 2 -3
7 -3 14 |2 -1 3
(44242 4+4-1 4-6+3
—|—3+8-28 —3+16+14 -—3-24-42
| 7-3+28 7-6-14 7+9+42

8 7 1
=|-23 27 —69
32 -13 58



A —eA 54411

F 8 7 1] 4 2 1 1 1 1 1 0 0
=|-23 27 —69|-6|-3 8 -14 |+5]|1 2 -3|+11|0 1 0
132 -13 58 7 -3 14 2 -1 3 0 0 1
[ 8 7 1 1 [24 12 6 1[5 5 5 11 0 0
={-23 27 -69|-|-18 48 -84 |+|5 10 ~15|+|0 11 0
32 -13 58 | |42 -18 84 | [l0 -5 15 0 0 il
(24 12 61 [24 12 6 |
=[-18 48 -84 |-[-18 48 -84
42 18 84 | |42 -18 84 |
0 0 0
=0 0 0|=0
0 0 0
Thus, 4* =64 +54+111 = 0.
Now,

A 64 #5441 =0

= (AAA) A =6(AA) A" +5447 +11I4" =0 [Postmultiplying by 4™ as [4|# 0]
= AA(AA)=6A(AA")+5( A4 )= -11(147")

= A" =6A4+51=-114"

= A '=—ﬁ(A1-ﬁA+SI) (1)



A —6A4+51
4 2
=|-3 8
|7 -3
4 2
=|-3 8
|7 -3
9 2
=[-3 13
7 -3
3 —4
=[-9 1
-5 3

Question 16:

ANSWER:

1 1 1] |1 0 0
—6|1 2 ~3|+5/0 | 0

2 -1 3] |0 0

6 6 6 | [3 0 0

6 12 ~18 [+| 0 5 0

12 —6 18] |0 0 5

6 6 6 |

6 12 -18

12 —6 18

-5 -3 4 5

4 [=L|o -1 -4

1 1 5 -3 -1
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verify that A® — 6A2 + 9A — 4/ = O and hence find A~



-1 2

-1 177 2 ~1 1

2 —11-1 2 -1

-1 2 1 -1 2
d+1+1 -2-2-1 241+2
—2-2-1 1+4+1 —1-2-2
24142 -1-2-2 T+1+4

-5 5

6 -5

-5 6

6 -5 5[ 2 -1 |

-5 6 =5 -1 2 -1

5 -5 6 |1 -1 2

(124545 -6-10-5  6+5+10

~10-6-5  5+12+5 ~5-6-10

10+5+6 —5-10-6  5+5+12

22 =21 21

-21 22 -2

21 21 22



Now,

A =64 +94-41

22 =21
=|=21 22
21 =21
22 =21
=|-21 22
21 =21
40 -30
=[-30 40
30 -30

211 |6
=21 |=-6]|-5
22| |S
21 [ 36
=21 |—| =30
22| | 30
30 | [ 40
~30 |-| =30
40 30

LA 6449441 =0)

Now,

A =647 +94-4] =0
= (AAA) A —6(AA) A" +944 ' - 414" =0
= AA(AA)-6A4(AA")+9(A4 ) =4(147)
= AAl =641 +9] =44
= A" -64+9]=44"

= A ‘=]E(AI—6A+W)

A —6A4+9]
6 -5
=|-5 6
I -5
6 -5
=|-5 6
5 -5
[ 3 1
=1 3
-1 1

5 2

=5(-6|-1

6 | 1
1 [12

—5|-| -6

6| |6

—11

1

3_

From equation (1), we have:

-5 5 2
6 =5[+9)-1
-5 6 | 1
30 30 18
36 =30 |+ -9
=30 36| |9
30 30| [o
40  -30|=|0
30 40 0

(1)
-1 I 0
2 =1[{+9(0
-1 2 0
—6 6 9
12 —6|+|0
—6 12 0

[Fﬂsl—multiplying by A" as |4 aeﬂ]

0 0
0 0
0 0

0

0

9
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Question 17:

adiA |

Let A be a nonsingular square matrix of order 3 x 3. Then is equal to

a g A ¢ M p, 3l
ANSWER:
Answer: B
We know that,
4o 0
(adjd) A= 4|1 =|0 4 0
0 0 A
4 0 0
= (adjA) A4 =0 A 0
0 0 Al
1 0 0
= |adjA|| 4| =4 |0 1 0l =[4[ (1)
0 0 1

" |adid = A°
Hence, the correct answer is B.
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Question 18:

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



A. det (A)B. %(4) ¢ 1p.0

ANSWER:
A'eﬂﬂsmﬂﬂ':—mei
Since A is an invertible matrix, |A|
L {a b}
As matrix 4 isoforder 2, let A = .
c d
) d ~h
Then, |4|=ad -~ be and adj4 { }
= o
MNow,
i —h
1 A
A”=lﬂﬂm— 4
A - a
4 |4
d b
A A ¢l —h
.-.|.er'=| | |= l, = l,[m—bc]zi,.
< a| |Afle al |4f 4]
A A
|
.'.d”[ fl'_l =
t(47) det(A)
Hence, the correct answer is B.
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Question 1:
Examine the consistency of the system of equations.
X+2y=2

2x+3y=3

A



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

1 2 X 2
:fz{ J,.\':{ Jundﬁ’:{ J
2 3 ¥ 3

Now,
A= I{3}—2{2]=3—4=—I =0

~ A is non-singular.

Therefore, A exists.

Hence, the given system of equations is consistent.
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Question 2:

Examine the consistency of the system of equations.

2x-y=5

x+y=4
ANSWER:

The given system of equations is:
2x-y=5
x+y=4

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



~ A is non-singular.

Therefore, A exists.

Hence, the given system of equations is consistent.
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Question 3:

Examine the consistency of the system of equations.

x+3y=5

2x+6y=38
ANSWER:

The given system of equations is:
x+3y=5
2x+06y=38

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

5
and B :‘ ‘
¥ 8
Now,

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

~ A is a singular matrix.



Now,

s 7

6 =315
-2 1|8

30-24
~10+8

{fmjr'A) A= ‘

Thus, the solution of the given system of equations does not exist. Hence, the system of
equations is inconsistent.
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Question 4:
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 is:
x+y+z=1

2x+3y+2z=2
ax+ay+2az=4

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

and B =

]
Lad
1]
-
I

A=

- 3 =

ul
]
&
=3

—

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

=dg-2a-a=4a-3a=a=0

~ A is non-singular.



Therefore, A exists.

Hence, the given system of equations is consistent.
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Question 5:

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:

3Xx-y—-2z=2
2y —z=-1
3x—-5y=3

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

3 -1 -2 x 2
1=|0 2 -1 .X:y|ancl£i': -1|.

3 -3 0 z | 3
Now,

A =3(0-5)-0+3(144)=-15+15=0

~ Ais a singular matrix.



-5 10 3
(adjid)=|-3 6 3
-6 12 6
5 10 51 2 10-10+15] 5
o (adid)B=| -3 6 3 =1|=|-6-6+9 =|=3[z20
- 12 6 3 —]2—|2+]5§_. -

Thus, the solution of the given system of equations does not exist. Hence, the system of
equations is inconsistent.
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Question 6:
Examine the consistency of the system of equations.
S5x-y+4z=5
2x+3y+5z=2

5x -2y +6z=-1
ANSWER:

The given system of equations is:
S5x-y+4z=5

2x+3y+5z=2

5x -2y +6z=-1

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



5 -1 4 X
A=|2 3 5X=|y|and B 2.
5 —2 6 z -1
Now,

A =5(18+10)+1(12-25)+ 4(-4-15)
=5(28)+1(~13)+4(-19)
—140-13-76
—5120

~ A is non-singular.

Therefore, A exists.

Hence, the given system of equations is consistent.
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Question 7:

Solve system of linear equations, using matrix method.

5x+2y=4
Tx+3y=5
ANSWER:

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

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



3 21147
.-.X=,4-n3{ “
—7 515
[ x 12-10 2
-
y] [28+25] |3
Hence, x =2 and y = -3.

Page No 136:

Question 8:

Solve system of linear equations, using matrix method.

x—y=-2
Jx+4y=3
ANSWER:

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

o et

Mow,
A=8+3=1120

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



[ x 1| —8+3 1|3 IRT
— = — = =
v 1116+6 1112 12

-5 12
Hence, x = and y=—.
11 11
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Question 9:

Solve system of linear equations, using matrix method.

dx-3y=3
Ix-3y=7
ANSWER:

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

4 -3 [ x 3]
4= , X = and B = .
3 5 |y 7]
Now,
A=-20+9=—-1120

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



” H i [; :JM= ] :;:23]} g [:?9} ) ::;

11

—19
1

Hence, x = T? and y =
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Question 10:

Solve system of linear equations, using matrix method.

5x+2y=3

3x+2y=5
ANSWER:

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

5 2 X 3
A= a_--'l'lr = and B = _
3 2 ¥ 5
MNow,
A=10-6=4=0

Thus, A is non-singular. Therefore, its inverse exists.
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Question 11:

Solve system of linear equations, using matrix method.

dx+y+z=1]



x-2y-z=

b2 | el

3y=5z=9
ANSWER:

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

b
—_
-

and B =

h
Il
|
[
|
.
Il
By e
[

MNow,
A =2(104+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

1

L =84, =—10,4,, =6

=54,=3

P

13 8 ]
1
A'=—(adid)=—| 5 1 £
|( S
—6 -5
|
13 8 |
. 1 3
L X=A ,ﬁr=34 5 -10 3 >
3 —6 =P
x [13+1249
=y ' 5-15+27
' 34
C. _3—9-—45
34 !
LN PP A
34 2
|51

Hence, x = L_]::lz* and z ===,
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Question 12:
Solve system of linear equations, using matrix method.
X—-y+z=4
2x+y-3z=0

X+y+z=2

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

4
and B=|0|.

M

I
—  pa =
_— |

—

—_— | —_—

[ %]

»

et

I
LS P
[ ]

MNow,
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
A,=2,4,=0,4,,==-2
Ay =24, =5 4, =3
4 > 9

| 1
A =—(adid)=—| -5 5
yita & T

| -2



x [ 16+0+4
=|y|=—|20+0+10
z | 440+6
[ 20
=—|-10
10

Hence,x=2,y=-1, and z =1.
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Question 13:
Solve system of linear equations, using matrix method.
2x+3y+3z=5
X-2y+z=-4

3x-y—-2z=3
ANSWER:

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

2 3 3 X 5
A=|1 Bl I [ X=|yland B=| 4|
3 y -2 z 3

Now,
;1| =2(4+ I}—3(—2—3]+3(—I +E:] = 2{5]—3{—5]+3(5} =10+15+15=40=0

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



A, =3, 4,,
Ay =9, A4, =1, A4, =T
3 3 9
A" = —(adjid)=—|5 -13 1
5 11 =7
5 3 915
o X=AB= 5 -13 1 ||-4
40
5 11 =73
x [25-12+27
=|y L 25+52+3
’ 41
z (25-44-21
40
_ g
4u__4ﬂ
1
=| 2
-1
Hence, x=1. y=2,and z = -1.
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Question 14:

Solve system of linear equations, using matrix method.
X-y+2z=7
3x+4y-5z=-5

2x-y+3z=12
ANSWER:

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



I —1 2 x 7
A=|3 4 5|, X=|y|land B=|-5

2 —1 3 z 12 |
Mow

A|=1(12-5)+1(9+10)+2(-3-8) =7+19-22 =420
|4]=1(12-5)+1(9+10) +2(-3-8)

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

Now, A, =7, 4, =-19, 4, = -11
Ay =14, =—1,4, =—1
Ay ==3,4, =11,A4, =7

] | 7 | -3
o —I:_ . — | ¢ _
A |A[aq’,aﬁ} 4_:_: _: 1?1
7 1 -3|[7
.'.X:A"B:i -19 -1 11 || -5
-1 -1 7 |12
X [ 49-5-36
=|¥ =;IL =133+5+132
z _—??+5+S4
8 2
LY DR I
4_12 3

Hence, x =2, y=1,and z =3.
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Question 15:

-3 3
A=|3 2 -4

If : : -2 , 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 1 -2

.-_|A|=2{—4+4}+3[—6+4]+5{3—2}:{]—ﬁ+5:—I =0

Now, 4, =0, 4,=2 4, =1
Ay =-1, A, =-9, A, =-5

A, =2, A, =23, A, =13

0 -1 2 0 -2
] A":%(ﬁf@‘jﬂ}:— 2 9 23[=|-2 9 =23 (1)
| =5 13] |-1 & -8

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=|y|and B=|-5
1 -2 z -3

The solution of the system of equations is given by X' = 47'B,

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

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

dx+3y+2z=060
2x+4y+62=90
bx+2y+3z=T0

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

4 3 2 X 60
A=|2 4 6|.X=|yv|and B-—I‘J{] .
6 2 3 z 70

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

Ay ==5,4,, =0,4,, =10

4,=10,4, =-20,4, =10

0 =5 10
coadid=| 30 0 20
=20 10 10
0 5 10
soAT = L adjd = 51.[} 30 0 =20
' =20 10 10

Now,

X=A"B



0 -5 10 |[60
=x=21|30 o0 ~20 (| 90
20 ~20 10 10 |70
x 0—450+700
=y =L {1800+0-1400
z ~1200+900+700 |
250
:% 400
400
.
=|8
g_

sx=5y=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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Question 1:
x sind cosé
—sin@ —x I
Prove that the determinant e ] T lis independent of 6.

ANSWER:



T sin @ cos @
A=|—sinf® —x 1
cos @ 1 x

x( — - 1) —sin 8 —xsin @ —cos ) +cos B —sin B+ xcos )

- .1'3 —r+ .1'511129 +sin Fros @ —sin Fros B+ _1,-.:.:.529

i+ x(gian + cosEE])

3
—x —x+x

— 5.'3(111dependent of &)

Hence, A is independent of 6.
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Question 2:

Without expanding the determinant, prove that

Il a’ hel | a’ a
h h cal=|1 b’ b
C ¢! abl |l (& ¢’

ANSWER:



C ab
a’ : abc
= i b b abe [R —aR.R, — bR,.and R; — cR,]
o & abe
a [
= ; . -abe bj E:': 1 [Taking out factor abe from C, |
e & |
a a |
= p
c ¢ 1
l ﬂ': 3
=]l b b [Applying C, «» C, and C, <> C,|
TR
=R HS.

Hence, the given result is proved.
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Question 3:

cosacos S cosasinff  —sina
—sin cos 7 0

sin e cos sin e sin COS ¢
Evaluate ' B p

ANSWER:

cosarcos i cosasinfl —sing
A=| —sinf cos 3 0
sincosff  sinasinfl  cosa

Expanding along C;, we have:



A= —sina(—sinasin? B —cos’ ,Ssilla)+ccsa(cosac033 B+ cosasin’ ﬁ]
=sin’ r::r[ss-in2 ﬂ+cuszﬁ}+ cos’ H(CUSlﬁ+Sin2 ﬁ)
=sin’ ar(1)+cos” (1)
=1
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Question 4:

h+ec c4+a a+bh
A=lc+a a+b b+el=0

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

Show that eithera+ b+c=0o0ra=b=c.
ANSWER:

b+c c+a a+bh

A=lc+a a+bh b+c

a+b b+c c+a

Applving B, = R, + R, + R, we have:
E(ﬂ+h+c) 2[a+h+u] 2[a+h+c']
A=lc+a a+b h+c

a+h h+c c+da

I I I
=2(a+b+c)lc+a a+b b+c
a+b b+c c+a

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

1 ] ]
A=2(a+b+e¢)lc+a b-c b-a
a+bh ec—a e-b

Expanding along R;, we have:



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

= Eithera+bh+c =0, orab+be+ca—a —b" —¢" =0,

Now,
ab+bc+ca—a® —b*—c* =0
= 2ab—-2bc—2ca+2a +28 +2c¢7 =0

=(a-b) +(b—c) +(c—a) =0

= (a—h]] =(h—-:.-): =(.:.-—a}2 =0 [(a—h)zj(h—.:-]: ,{c—a}z are nnn-ncgmivc]
= (a—h:l = (h—c] = (c—a) =
=a=h=¢

Hence, if A =0, then eithera+b+c=0ora=b=c.
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Question 5:

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

Solve the equations 3 rha

ANSWER:



X+ x X
X I+a X

X X X4a

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

dx+a 3x+a 3x+a
X x+a x
x X x+a
1
:}{3:r+.::]x X+a

X

=0

1

x |=0

xX+ua

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

1 0
(3x+a)|x a
x 0

0=0

Expanding along R, we have:

{3,\:+u)[|xal] ={
= a’(3x+a)=0
Buta=0.
Therefore, we have:

S3x4+a=0

o
S x=——
3

Question 6:

¥

a
2
a’ +ab

b
Prove that “

ANSWER:

be

b+ be
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ac+e’

ac

¥

e

— 4(-?2-1!}1(-'1



a’ bc  ac+c’
A=|a +ab b ac

ah b +bc ¢
Taking out common factors a, b, and ¢ from C,,C,, and C,, we have:
ol [ a+c
A=abcla+b b c
h h+e c
Applying R, =R, -R and R, =R, —R,, we have:
a 8 a+c
A=ugbc| b b—c -¢
bh—a b -
Applying R, - R, + R, we have:

a ¢ a+c
A=abcla+b b a
b-a b a
Applying R, —» R + R, we have:
a ¢ a+c
A=abcla+b b e
2h 2h 0
a ¢ a+c
=2ab’cla+b b a
1 1 ]

Applying C, > C, - C,, we have:
a c—a a+tce
A=2abcla+b -a a
|1 0 0

Expanding along R;, we have:

A= Errbfc'[a[f —a)+ala +c}]
= Eab:c[ﬂrrr -a’+a + m.‘]
= Zah:c{lac}
=4a’h’c?

Hence, the given result is proved.
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Question 7:
3 -1 | 1 2
471 =|-15 b —5|and B=|-1 3
If 5 -2 2 0 -2
ANSWER:
(AB) ' =B 4"
We know that"* .
1 2 2
B=|-1 3 0
{ -2 |

o |B|=1x3-2x(-1)-2(2)=3+2-4=5-4=1
Now, 4, =34, =1,4,,=2

Ay =2.4,=14,=2

A, =6,4,=2,4,=5

-2
0 |. find (4B)"
1



Question 8:

: verify that

6 3 -1 1
21 =15 6 -3
51 5 -2 2
“3+12-12 3-10+12
-1+6-4 1-5+4
=2+12=-10 2-184+10
5
0
2

Page No 142:



ANSWER:

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

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

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

14 11 -3
nadid=|11 4 -3
53
1
oA =—(adid
14 11 -5 -4 -11 5
N e 1
13 13
—5 -3 -1 5 3 1
(i)
adjd| = 14(~4—9)—11(=11-15)=5(~33+ 20)

=14(-13)-11(-26)-5(-13)
=—182+286+65 =169

We have,



-13 26  -13
adj(adjid)=|26 -39 -13
-13  -13  —65
1
~NadiA]l' = ——{ adj( adjd
o] = i)
13 26 13
-1l 30 _13
169
“13 -13 65
-1 2 -l
1
_F -3 -1
1.1 -1 s
4 1 s
[ s ﬁ lj 13
NUW,A_IZE _ll _4 3 = —E —E ﬁ
5 31 s 31
13 13 13
49 - _ﬂ_E]
169 169 169 169
4
adj(47)=| - 1115 L 14 225
169 169 169 169
233 .20 o
169 169 169 169
-13 26 -13 -1 2
_ Ll 30 _i3|=ll2 3
169 13
~13  -13 65 -

}Rmce,ﬁuﬁdr'=;u#(g4)_

(ii)

33 20
el
169 169
42 55
___+_
169 169
56 121

169 169

J




We have shown that:

-14 =11 5
]
AlT=—|-11 -4 3
13 -
3 I
| -1 2 -1
And, adid™ = —| 2 -3 -
13
= -1 -5
Mowy,

13
L -1 2 -1 1 2 _1
_adiat 11 ) W

A7 (1Y) 3
[|3J 1 -1 =51
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Question 9:
X v X+y
y o oxty ¥
Evaluate Ty o Y

ANSWER:



x v x+y
A=| vy X+v x

x+y X ¥

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

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

=2(x+y)| ¥ x+y «x
X+y x 0y

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

I 0 0
A=2(x+y)| ¥ x xX=y
x+y =y - X

Expanding along R;, we have:

A=2(x+y)[ - +y(x-»)]
= —2(I+ FL')(."L"-I + y? — yx)

= —2[1"‘ +y )
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Question 10:

1 X ¥
1 x+y ¥
X x+y

Evaluate ]
ANSWER:



| X x+y

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

I x v
A=|0 v 0
0 0 x

Expanding along C,, we have:

A=1(xy-0)=xy
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Question 11:

Using properties of determinants, prove that:

a a* B4y
I g y+a|=(B-y)r-a)(a-B)(a+B+y)
b v oa+p

ANSWER:

a a’ B+
A=|B B y+a
y v oa+p
Applying R, = R, —R, and R, - R, — R, we have:

a a’ B+y

A=|f-o B —at a—f3

y-a y-a’ a-y

73 g PB+y
=(B-a)(y-a)|l B+a -1
l Y+ =1

Applying R, = R, —R,, we have:



o a’ B4y
A=(f-a)(y-a) B+a -1
0 y=p 0

Expanding along R, we have:

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

(@=BNB-r)y-a)a+pf+r)

Hence, the given result is proved.
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Question 12:

Using properties of determinants, prove that:

X x’ 1+ px’

¥ v 1+ p = (14 poz)(x—y W (yv-2)(z-x)
z 2 1+ps

ANSWER:
x x° 1+ px’ |
A=y ¥y l+py

z z 1+ pz’|

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

x x° I+ px°
A=ly—x y—x p(_];:‘—,ri)
z-x -x p(f —x"‘}
X X I+ px’
=(y=x)(z-x)1  yex p(y+x+a)

I zZ4x _.-J(zz+.r3+xz)

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



x x° |+ px’

A=(y=x)z-x)| y+x p[yl+x3+xy]
0 z-y plz-y)(x+y+2)
x X I+_m‘"
=(y-x)(z-x)(z-»)|1 y+x p(}-‘3+x:+x}-‘)
0 1 p(x+y+z)

Expanding along R, we have:

A=(x=y)y-2)(z- ,r)[(—l}{p}(x_v: +x'+ x:y] +1+px* +p(x+y +z](xy}]
=(x—y)(y-z)(z —x}[—px}-‘: —px = pxy 1+ px + p v+ paoy + ,m}’:]
=(x=y)(y-z)(z-x)(1+ pxpz)

Hence, the given result is proved.
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Question 13:

Using properties of determinants, prove that:

3a —a+bh —a+e
~b+a 3b —b+c|=3(a+b+c)(ab+bc+ca)

-c+a —c+b  3c
ANSWER:

3a —a+h —a+c¢

A=-b+a 3 —b+e

—-c+a —¢+b 3¢

Applying C, = C, +C, + C,, we have:
a+b+c —a+bh —a+c
A=la+b+c 3h b+

a+bh+c —c+b 3c




1 —-a+bh —a+c

:(U+b+c)| 3b —h+c
1 —Cc+D 3c
Applying R, - R, =R, and R; = R, —R. we have:
l -a+b -a+c
A=(a+b+c)l0 2b+a a-b
0 a-c 2e+a

Expanding along C,, we have:

A=(a+ .ﬁ—c,]|_ (2b+a)(2c+a)—(a-b)( a—-:}-|

{a+h+c |:4hc+2ah+2ac+u —a +c.m+hcr—hﬁ]
(a@+b+c)(3ab+3be +3ac)
=3(a+b+c)(ab+bc+ca)

Hence, the given result is proved.
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Question 14:

Using properties of determinants, prove that:

| 1+ p l+p+g |
2 342p 443pe2g =
3 6+3p 10+6p+3q

ANSWER:



1 1+ p l+p+yg
A=|2 3+2p 4+3p+2qg

3 6+3p 10+ 6p+3g
Applying R, - R, -2R, and R, — R, - 3R, we have:

1 1+ p 1+ p+g
A=|0 1 2+ p

0 3 T+3p
Applyving R, — R, -3K,. we have:

| I+ p 1+ p+gq
A | 2+p

0 |

Expanding along C,, we have:

I 24 p

) |=11-0)=1

A=

Hence, the given result is proved.
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Question 15:
Using properties of determinants, prove that:

sin o
sinfi cosfi cos(f+0)[=0

siny  cosy cos(y+d)

COscr C(‘.IH{EI + f&']

ANSWER:



singg coser cos(a +4)
A=lsinf cosf cos(f+5)
siny  cosy  cos(y+0)

sine sin & COSECOSO  COSLCOSO —Sinasing

= indcosd sin Fsin & cosffeosd cos ffeosd —sin Fsingd
sindcosad | | . L
51N ¥ sin g COS ¥ COS COS ¥ COS & — sin ysin g

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

COS i COS & COS e Cosd COSr COS A —sinar sind
|

A=————cosficosd cosfcosd  cosffcosd —sin fsind
51N ¢ CO5 0 . . .. -
COS ¥ Cos O COS ¥ COS O COS ¥ COS & —S§in 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

+£+E=4
y =z
5
—E+—:1
..".I z
9 20
}r

_=_2
z

&
X
4
X
6
+
X

ANSWER:

_:1’-}1_:'?!_:’.'
Let* ¥ F

Then the given system of equations is as follows:

2p+3g+10r=4
dp—-6g+5r=1
6p+9g-20r=2



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

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

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

Anw=75A,=110, A =72

A =150, A, =-100, A =0

A31 = 75, A32 = 30, A33 == 24



1
A = — adid
A o

75 150 75
~ ' o —100 30
1200
72 0 —24
Now,
X=A"B
p 75 150 75 |[4
=lg|=——|110 -100 30 |1
1200
, 72 0 —2412
300 +150+150
=505 440100+ 60
288 +0—48
-
6007 |2
1 1
=1200|** 7|3
240] |7
&l

p=ig=1 andr—]
T 5
Hence,x=2 y=3andz=5.
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Question 17:
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+2e¢



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

Answer: A

x+2 x+3 x+2a
A=x+3 x+4 x+2b
x+4 x+5 x+2¢
x+2 x+3 x+2a
=lx+3 x+4 1+{ﬂ+c'}

x+4 x+35 x+2c

(2b=a+cas a.b,and ¢ are in A.P.)

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

-1 -1 a-c
A=x+3 x+4 x+(a+c)

1 | C—d
Applying R, = R, + R, we have:
0 0 0
A=x+3 x+4 x+a+c

| | c—da

Here, all the elements of the first row (R,) are zero.

Hence, we have A = 0.

The correct answer is A.

Question 18:

Choose the correct answer.

Page No 143:

If X, y, zare nonzero real numbers, then the inverse of matrix

= o



0 X
y'oo0 xyz| 0
A. 0 g Y
x 0 1
] ]
— 10 v —1 0
xyz xyz
C. { 0 z D
ANSWER:
Answer: A
X ] {
A=0 y 0
0 ] z

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

¥z 0 0
Soadid=]10 xz 0
0 0 xy

AT =Laq§u

A



=— 0 ¥z 0
o 0 Xy
0 0
Xyz
=0 Yoo
xXyz
0 Xy
! Xz |
L 0 0| _
X x ] )]
1
=0 — of=[o »y' o0
d | ] 0 z"
0 0 |

The correct answer is A.
Page No 143:
Question 19:

Choose the correct answer.

] sin@? |
A=|-sinf 1 sind/
Let -1 sind | . where 0 < 6< 2T, then
A. Det (A) =0

B. Det (A) € (2, )
C. Det (A) € (2, 4)

D. Det (A)E [2, 4]
ANSWER:

Answer: D



] sind |
A=|-sinf | sin
-1 -sinf 1
|4 =1(1+5sin @) —sin&(~sin @ +sin §) + 1 (sin* 0 +1)
=1+sin° @+sin’ @ +1
=2 +2sin° O
=2(I+5in:€)
Now, 0<0<2mt0<6<2T1r
=—1<s1n0<1=-1<sinB<1
=0<sin*@<I
= 1<l+sin’ @ <2
= 2<2(1+sin*9) <4

- Det(A)e[2,4]

The correct answer is D.
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