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=) ' Chapter 4 Determinants
LIONS
EXERCISE 4.1
Question 1:
2 4 |
Evaluate the determinant |5 —1
Solution:
2 4
o
Let =5 -1
Hence,
2 4
-5
-5 -1
_2(-1)-4(-3)
=-2+20
=18
Question 2:

Evaluate the determinants:
cosf@ —sinf

(i) |Isin6 cos®

X —x+1 x-1

(ii) x+1 S|

Solution:
(1)

6 —sinf
s S =(cos@)(cosB)—(—sinO)(sin0)

sin@ cos@
=cos’ 0 +sin’ 0
=1
(ii) 60 {\30
X*=x+1 x-1_,, < @)
=(x" —x+1)(x+1)=(x—1)(x+1)

x+1 x+1

=x" =% +x+x° —x+1—(x2—1)

=xz+12—x2+l ‘ Q &Q
=xt=x542 ‘\\\O @@
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Question 3:

1 2
A=
If L 2} , then show that ‘2A| = 4|A|

Solution:

e [1 2}
The given matrix is 4 2

Therefore,
2,4:2[1 2]
4 2
2 4
{8 4J
Hence,
LHS =|24|
2 4
]
=2x4-4x8
=8-32
=-24
Now,
|A\=|l ‘=1x2—2x4
4
=2-8
=—6
Therefore,
RHS =4|4|
~4(-6)
_ 24 <
O ‘\O
Thus, |2A‘ =4|A‘ proved. @6 C}'
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uestion 4:
1 0 1
A=10 1 2

If 0 0 4 , then show that |3A‘ B 27‘A|

Solution:
1 01
A=[0 1 2

The given matrix is 00 4
It can be observed that in the first column, two entries are zero. Thus, we expand along the

first column (C1 ) for easier calculation.

1 2 |01 0 1
|A|=1‘ ‘—0 +0 ’
0 4 |1 4 [1 2
=1(4-0)-0+0
=4
Therefore,
27]4|=27/4|
=108 (1)
Now,
1 0 1 39 3
34=3|0 1 2([=[0 3 6
0 0 4 0 0 12
Therefore,
|3A|=3|3 6|—0‘0 3|+0‘0 3|
0 12 |0 12 [3 6
=3(36-0)
=36(36) @
=108 i 2) GQ ,‘\\C)
. QS o
From equations ( ) and( ), (o &(b

34|=27|4 &
pa=27]4 2 on
Thus, |3A‘ = 27‘A| proved. Q KQ
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3 -1 =2
0o 0 -1
) 3 -5 0
3 4 5
1 1 =2
(ii) 2 3 1
0o 1 2
-1 0 -3
(i) 72 3 0
2 -1 =2
0o 2 -1
(iv) 3 -5 0
Solution:
3 -1 =2
A=10 0 -1

(i) Let P =5 0
It can be observed that in the second row, two entries are zero. Thus, we expand along
the second row for easier calculation.

Hence,
|A|=_0‘—1 —2‘+0‘3 —2‘_(_1)’3 -1
5 0| 3 0 3 -5
=(-15+3)
=—12
3 4 5
%]
A=l 1 -2 .
& <L
(i) Let 2 3 1 < L
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1 2 1 -2 11
|A|23’ +4 +5‘ ‘
31 Z 1 2 3
=3(1+6)+4(1+4)+5(3-2)
=3(7)+4(5)+5(1)
=21+20+5
=46
0 1 2
A=|-1 0 3
(iii) Let [2 3 0
Hence,
|A|=0‘0 —3‘_]—1 —3‘+2‘—1 0|
30 -2 0 -2 3
=0-1(0-6)+2(-3-0)
==1{=6) +2(=3)
=6-6=10
2 -1 =2
A=10 2 -1
(iv) Let P =5 0
Hence,
‘2 —l‘ -1 =2 _|-1 =2
|4 =2 - +3
-5 0 -5 0 2 -1
=2(0-5)-0+3(1+4)
=—10+15=5
Question 6:
1 1 =2
A=2 1 -3
it \5 4 -9 find |4 60 ;\\O@
Solution: @ &(bo
L 1 -2 R
A=|2 1 3 %\,{b s
Let 5 4 -9 Q QQ
O 2
Hence, ’% \/Q
A\
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-3 2 - 21
=1t r® -2
4 -9 5 -9 5 4
=1(-9+12)-1(-18+15)-2(8-5)
=1(3)-1(-3)-2(3)
=3+3-6
=0
Question 7:
Find the values of x, if
2 4 |12x 4

G 5 1 16 «x

2 3 & 3
i) 4 35 [2x 5

Solution:
2 4 [2x 4
i 5 1‘= 6 x
Therefore,
= 2x1-5x4=2xxx—-6x4
=2-20=2x"-24
=2x*=6
=x'=3
::x=i\/3_*
2 3 [x 3
(ii) ‘4 5‘=2x 5‘
Therefore,
= 2x5-3x4=xx5-3x2x @
=10-12=5x-6x 0 .\O
=-2=—x @6 6\'

=ik=2
%)
Question 8 %&(b& Q
uestion 8:
x 2 ‘6 2 Q KQ
18 6/, the x is equal to @\
A\

If 18 x
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(A) 6 (B) 16 (C) -6 (D) 0
Solution:
x 2 |6 2
18 x| [18 6
Therefore,
= x* -36=36-36
=x*-36=0
=x" =36
= x =16

Thus, the correct option is B.
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EXERCISE 4.2

Question 1:
Using the property of determinants and without expanding, prove that:
X a x+a

y b y+b=0
z ¢ zte
Solution:
X a x+a
A=y b y+b
zZ ¢ Z+c
X a x| |x a a
=y b y|+\y b b
z ¢ z[ |z ¢ ¢

Here, two columns of each determinant are identical.

Hence,
A=0+0

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 b-c

Solution:
a—b b—-c c—a

A=|b—c c-a a-b <&
c—a a-b b-c 0 < O
a-c b—a c—b @6 (OC’JQ
=| b-c c—a a-b [R >R +R,]
(¢ &% Q&
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’a
NS

Here, the two rows & and & are identical.

Hence, A=0
Question 3:
Using the property of determinants and without expanding, prove that:

2 7 65
3 8 75|=0
5 9 86

Solution:

(3%

65

75

86

63+2
72+3
81+5

63 12 7 2
72(+3 8 3
8l [5 9 5

7

(
(8
(

O ND

+0 [ Two columns are identical |

b W 2 h W B Lh Lo B2 L WD
OO0 1 W 00 W] W o0 ] WO o]

O

9

]
el
o b
Nol e o

7
8
9

1l
o

[* Two columns are identical |

Question 4:
Using the property of determinants and without expanding, prove that: @

I be a(b+c) 0 ’\O
1 ca b(c+a)=0 @6 6}'

1 ab c(a+b) &% Q
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1 bc a(b+c)

A=l ca b(c+a)

1 ab c(a+b)

1 bc ab+bc+ca
=/l ca ab+bc+ca [C'3 -, +C2]
1 ab ab+bc+ca

Here, the two columns G and G are proportional.

Hence, A=0

Question 5:

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

b+c g+r y+:z a p x

c+a r+p z+x|=2b q vy

a+b p+q x+y c r z

Solution:

b+c q+r
A=|c+ta r+p
a+b p+gq
bte gtr
=lc+a r+p

€ P

Now,

y+z
Z+x
x+y
y+z| b+t @GPF y+z
z+x\+le+a r+p z+x
X b q y
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b+c q+r y+z
A =lc+a r+p z+x
a P x

b+¢c g+r y+z

=| ¢ r 2 [Rz —)RQ—Rg]
a P X
b g y
=le » z [R, —>R,—R2]
a p x

a p x
A=lb g y [R <R, and R, <> R;] we(2)
¢ r 2z
b+c q+r y+z
Ay=lcta r+p z+x
b~ g
& r z
Ay=lc+ta r+p z+x [R1—>R[—R3]
b q ¥
c r 3
A=la p @ [R, > R,—R]
b q y
a p X
Alz(—l)zb q y
c ¥y Z
a p x
=b g y [R © R, and R, < R;] wi(3)
c r z

From (1)3(2) and (3), we have 60 C’;\}O
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A=lb q y+|b

=2b q y

c r

b+c g+r y+:z a p x
c+a r+p z+x|=2b q vy

Hence, [4th p+q x+y |c 7 Z| proved.

Question 6:

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

0 a -b
—a 0 —c|=0
b ¢ 0
Solution:
0 a -b
A=|l-a 0 -c
b ¢ 0
0 ac -bc
L I [R —cR]
< b ¢ 0
ab ac 0
| R [R — R -bR,]
. b ¢ 0

Here, the two rows & and & are identical. (&6 Q
N
Hence, A=0 Q &Q
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uestion 7:

Using the property of determinants and without expanding, prove that:
—a ab ac
ba —b* bc|=4a’b*c’
ca b

Solution:

- ab ac

A=|ba -b* bc

ca chb =
-a b ¢
=abcla -b ¢ [Taking out factors @, b, ¢ from R, R, R; |
a b -
-1 1 1
=a’h* 1 -1 1 [Takjng out factors a. b,¢ from C,C,, CS]
1 1 -1
-1 11
=a’h’c*|0 0 2 [R, >R, +R and R, > R, + R |
0 0
=a’b’c’ (—1) v 2
20

=—a’b’c* (0-4)

=4a’b’c?
Question 8:
By using properties of determinants show that:
1 a &
1 b b= (a—b)(b—c)(c—a)
G I e e

1 1 1 0 O®
c|=(a-b)(b—c)(c—a)(a+b+c) ;\'\
G 0 p o (OQ)G &,
Solution: \(& Q
1l a & Q%&
A=l b B - O
2 .%\\ @fb

(i) Let I ¢ ¢
N\
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[R>R-R and R, >R ~R]

1 ¢ e’
0 -1 —a-c¢
(ema)(b-cfo 1 e
1 e c’
0 0 —-a+b
=(b-c)(c-a)0 1 b+c [R >R +R,]
1 ¢ c*
0 0 -1
:(G—b)(b—C)(C—a)O 1 b+c
1 ¢ ¢
~(a-b)(b-c)(e-a)|,
(a-b)(b-e)(e—a)
1l a &
L b b= (a-b)(b—c)(c-a)
Hence,l ¢ < proved.
1 1 1
A=la b ¢
(i) Let [l & ¢
0 0 1
A=|la-¢ b-¢c ¢ [C, > C -Cand C,—C,-C;]
a-¢¢ pP-¢ 77
= a-c¢ b—c c
(““c)(a2+ac+c3] (b—c)(bz+bc+c3) ¢?

0 0 1 0 .\Q
=(c-a)(b-c) -1 1 e (066 6\
—(a?+ac+cz) (bz+bc+ci) c
Applying € > GG, %\(& %_Q
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0 0 1

c) 0 | ¢
(bz —a2)+(bc—ac) (b2+bc+cz) &

0 0 1

a)(a-b) 0 1 c
—(a+b+c) (b2 +bc+cg) et

0 0 1

¢)(c—a)(a+b+c) 0 1 ¢

-1 (b2 +bc+cz) e

=(a-b)(b-c)(c—a)(a+b+c)

1 1
a b

3 3
Hence, |4 b

Question 9:

1
6‘3 =(a—b)(b—c)(c—a)(a+b+c)

By using properties of determinants show that:

2
X X yz

v P () (-2 ) (e )

2

z z° Xy
Solution:

x x* yz

A=ly y* =

2

L et zZ Z Xy
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)

%

A=|y—x yzfx2 ZX—yz

2
X X vz

[R, > R,~R and R, > R,~R]

2 2
Z—x z'-x xy—yz

X X vz
=-(x=y) —(x=y)x+y) z(x—y)

(Z—)C) (Z—)C)(Z+)C) —y(Z—)C)

2

X X vz
=(x—y)(z-x)1 —x—y =z

1 (z+x) -y

X x* vz

A=(x=-y)(z-x)|-1 —x—y = [R, >R+ R)]

x x* yz
(D)) ey

o 1 1
=[(xy>(zx)(zyﬂ{“)x1 sV ;y]

= (=) (e (z- ) (= y2)+ (- g+ )
=—(x—p)(z-x)(z—y)(xy+ yz + 2x)
=(x=y)(y—2)(z—x)(xy+ yz+ 2x)

2
¥ X" 9

= (x—y)(y—z)(z—x)(xy+yz+ zx)
proved.

2

yo ozx
2

z z xy

Hence,

Question 10:
By using properties of determinants show that:

x+4 2x 2x
2x x+4 2x
) 2x 2x  x+4

=(5x+4)(4-x) 6° (’;\\O

y+k y ¥
y y+k oy
Gy | v ¥y vk

=k*(3y+k) %
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2x
x+4
2x

2x
2x
x+4

x+4
2%
2x

2x
2x

x+4
2x

1 1
2x x+4
2x  2x

1 0
2x —x+4
2x 0

=(5x +4)

=(5x+4)

https://millionstar.godaddysites.com/ MO EEIUET S

Sx+4 S5x+4 5Sx+4
2x
x+4

[R, >R +R,+R,]

1
2x
x+4
0
0 [C,—C,-C, and C, - C,-C|]
-x+4
1 00

=(5x+4)(4-x)(4-x)2x 1 0©

1

=(5x+4)(4-x)’ g

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

2x
x+4

x+4
2%

2x 2x Ce

Hence,
y+k y y
A=| y y+k y

(i) y y ytk

2x 0 1
0
1

2x
2x |=(5x+4)(4—x)

+4 proved.
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3v+k 3y+k 3y+k
A=l » y+k y [Rl—>R,+R2+R3]
y v o vtk

=(3y+k)

=(3y+k)

ORI sl MR
=
e
+
=

00
k0 [C, > C,—C, and C, - C,—C|]
0 k

1 0 0
=k*(By+k)ly 1 0
y 01

Expanding along &
1

A=K (3y+k
Brtd)l, 4

=1 (3y+k)

y+k y ¥
y  y+k oy |=k (3y + k)
Hence, | ¥ yooytk proved.

Question 11:
By using properties of determinants show that:

a-b—c 2a 2a
%  b-c-a 2b |=(a+b+c)
@A) 2c 2c c—a-b
x+y+2z x y
z y+z+2x ¥ :Z(JCer—%z)3 <
(ii) z X z+x+2y 60 (&;\30
%)
Solution: «% Q&rb
a-b-c 2a 2a \(b %_
A= 2b b—c—a 2b % Q
(i) 2¢ 2c c—a-b . OQ é
NI~
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a+b+c¢ a+b+c a+b+c
A=| 2b  b-c—a  2b [R, > R +R,+R]
2¢ 2¢ c—a-b
1 1 1
=(a+b+c)2b b-—c—a 2b
2¢ 2¢ c—a-b
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1 0 0
=(a+b+c)2b —(a+b+c) 0 [C2—>C2—C1 andC3—>C3—C1]
2c 0 —(a+b+c)
1 0 0
=(a+b+c)2b -1 0
2¢ 0 -1
=(a+b+c) (-1)(-1)

=(a+b+c)3

Hence, proved.

x+y+2z X b%
A= % y+z+2x y
z X z+x+2y
2(x+y+z) x y
A=2(x+y+z) y+z+2x 3% [C1—>C1+C2+C3]
2(x+y+z) x z+x+2y
1 x y
=2(x+y+z)l y+z4+2x y
1 x z4+x+2y
1 x ¥y
=2(x+y+z)0 x+y+z 0 [R2 >R, -R andR3—>R3—R1]
0 0 x+y+z

Hence, proved.
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Question 12:
By using properties of determinants show that:

I = »
ol (R =(1—xS)2
& 1
Solution:
1 x x
A=[x* 1 «x
x x*

l+x4+x> 14+x4+x> l4+x+x°
[R =R +R, +R,]

Il
=
-

[c, LY, -8@dc, »c,—¢]

1 0 0
A=(1+x+x2)(1—x)(l—x)Jc2 l+x x
x —x 1

1 0 0

X 1+x x

=(l—x3)(]—x)

X -x 1

Expanding along &

A=(]—x3)(1—x)(l)

l+x x

—x 1

Hence, proved. Q &Q
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uestion 13:
By using properties of determinants show that:
1+a* -b? 2ab -2b
2ab 1-a*+b’ 2a =(1+a2 +bz)3
2b 2a 1-a-b
Solution:
1+a* b 2ab -2b
A=| 2ab 1-a®+h* 2a
2h —2a 1-a’ - b
1+a* + 4 0 —b(1+a2+b2)
= o0 l+a*+b6*  a(l+d’+b%) [R,— R +bR, and R, — R, —aR;]
2b —2a 1-a*-#*
1 0 —h
=(1+a”+p*) [0 1 a

2

2

={1+a* +4* 1+a2+b2)

(et |
=(1+a*+8*) [1-a* ~b* +24° — b(~2)]
( )

I

( 1+a’+h*
Hence, proved.

Question 14:
By using properties of determinants show that:

a*+1 ab ac
ab b +1  bc |=1+a* +b +¢F
ca b 7 +1

NS,
Solution: 6 ’\'\
a+1 ab ac @ O

A=|ab b +1 2bc \(&% Q

ca ch e +1

Taking out common factors @.b.¢ from Ri» R, Ry respectively, Q
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.c1f+l b c
a
1
A=abc| a b+ — c
b
a b c+l
c
af+l b ¢
a
1 1
=abc| —— B 0 [R, >R,—R and R, > R, - R |
a
1,1
a c

—abox—| -1 1 0 [C, = aC,.C, — BC, and C, — ¢C, |

abe
-1 0 1
a*+1 B ¢
=| -1 1 0
-1 0 1
pr ot a+1 b
=-—1 +1
1 0 -1 1

=—1(—cz)+(a2+1+ bz)
=l+a +b" +¢°

Hence, proved.

Question 15:
Let 4 be a square matrix of order 3x3, then |kA‘ is equal to:

(A) k4 B) ¥ 14 ©) ¥4 (D) 3]
Solution:

il 3 2 > &
T &%
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ka, kb ke
kA=|ka, kb, ke,
ka, kb, ke,
ka, kb ke,
IkA‘ =\ka, kb, kc,
ka, kb, kc,

Taking out common factors & from each row

al bl Cl
|kA‘ =k a4 b g
a b o

ey

The correct option is C.

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 the above.

Solution:
We know that to every square matrix, A= [a,.j] of order n, we can associate a number called

Y
the determinant of square matrix 4, where % =(i,7)" element of 4.
Thus, the determinant is a number associated to a square matrix.

Hence, the correct option 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 (10).(6,0),(4,3)
i) (2.7).(L1).(10.8)
i) (—2-3):(3,2).(-1.-8)

EXERCISE 4.3

Solution:

(1) The area of the triangle with vertices (1,0) =(6’0)’(4*3) is given by the relation,
1 0 1
A L 6 01
2
4 31

:%[1(0—3)—0(6—4)+1(18—0)]

=%[-3+1s]

1
=—[15
3]
_Is
i

15
Hence, area of the triangle is 2 square units.

(i) The area of the triangle with vertices (2,7),(1.1),(10,8) i given by the relation,
2 71
A= X 1 11
2 10 8 1

=%[2(l—8)—7(1—10)+l(8—10)]

= %[2(4‘) =7(-9)+1(-2)] GQ QOQ
- [-14+63-2] T >

2 o>

I @ Q"
=—[47] (& Q

2 N

4 @)
2 OQ
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47
Hence, area of the triangle is 2 square units.

(ii1)) The area of the triangle with vertices (-2.-3),(3.2).(-1.-8) s given by the relation,

2 31
A<ts 2
1 -8 1

= %[~2(2+8)+3(3+l)+1("24+2)]
= %[—2(10)+ 3(4)+1(-22)]
:%[—20+12—22]

. _%[30]

=TS

Hence, area of the triangle is 15 square units.

Question 2:

Show that the points 4 (a0 +¢), B(b.c+a).C(c,a+b) gre collinear,

Solution:

The area of the triangle with vertices 4(@:2+¢),B(b,c+a),C(¢,a+b) is siven by the absolute
value of the relation:
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o |
a b+ec 1
A=lb c+a 1
20 a+b 1
a b+c 1
:%b—a a-b 0 [R, >R, -R andR, >R, -R]
c—a a—c¢ 0
a b+c 1
=%(a—b)(c—a)—l 10
1 -1 0
a bh+c 1
=%(a—b)(c—a)—l 10 [R, R, +R,]
0] 0 0

=0
Thus, the area of the triangle formed by points is zero.

Hence, the points are collinear.

Question 3:
Find values of £ if area of triangle is 4 square units and vertices are:

() (£0).(4,0).(0,2)
(i) (=2.0).(0.4).(0.k)

Solution:
We know that the area of a triangle whose vertices are (x:21):(:23:) and (%5:33) is the
A)

absolute value of the determinant ( , Where

lxl »ol
,A=Ex2 y, 1

Xy 1

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

Hence, A=14 GQ Q

(i) The area of the triangle with vertices (£:0):(4:0).(0:2) is given by the relat@? Qﬁfb
%\
. O ,&
@ Va
N
L&
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k01
A=<la 01
2
021
—[k 0(4-0)+1(8-0)]
1
=—[-2k+8
(243
=—k+4

Therefore, —k+4 =14

When —k+4=-4
Then k=8

When —k+4=4
Then £=0

Hence, £ =0.8

(11) The area of the triangle with vertices (-2.0).(0, 4).(0.k) is given by the relation,

-2 0 1

a=Llo 41

0 k1

1
= —| - 4 —
2(s-1)]
=k-4
Therefore, —k+4=+4

When k-4=4
Then £ =38

When k—-4=—-4
Then £=0

Hence, £ =0.8 60 ’\3
’b
Qﬂ

©

Question 4: %\(b

(i)  Find equation of line joining (152) d(3.6) using determinants.

(i)  Find equation of line joining (3.1) and (9:3) using determmanQ\ K
@
&
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ILLION ¥,
Solution:

(i) Let P(x.) be any point on the line joining points A(1.2) anq B(3.6).
Then, the points 4, B and P are collinear.

Hence, the area of triangle 4BP will be zero.
Therefore,

b | =
L

1
=0
1

RS = U \©

:>%[I(6—y)—2(3—x)+1(3y—6x)}:O

=6—y—0+2x+3y-6x=0
=2y—-4x=0
= y=2

Thus, the equation of the line joining the given points is ¥ = 2x,

(i) Let P(x,) be any point on the line joining points A(3,1) and B(9:3).
Then, the points 4.8 and P are collinear.
Hence, the area of triangle 4BP will be zero.

Therefore,
31 1
= 1 9 3 1=0
2
x y 1

:%[3[3—y)—l(9—x)+l(9y—3x)]=0
=>9-3y-9+x+9y—-3x=0
=6y-2x=0

=x-3y=0

Thus, the equation of the line joining the given points is x =3y =0,

Question 5:

If area of the triangle is 35 square units with vertices(2:76):(5.4).(k.4) Then & is
(A) 12 (B) 2 (C) —12,-2 (D) 12,-2

Solution:

The area of the triangle with vertices (2,-6),(5.4).(k.4) js given by therelation,
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a9
12 -6 1
A:55 4 1
k 4 1

=%[2(4_4)+6(5~k)+1(20—4k)]
:%[30—6k+20—4k]
I
=1r50-10%
i ]
=25-5k

It is given that the area of the triangle is 35 square units
Hence, A=135.

Therefore,
= 25-5k =435
= 5(5-k)=1%35
=5-k=47

When, 5-k=-7
Then, k=12

When, 5-k=7
Then, k=-2

Hence, k=12,-2

Thus, the correct option is D.
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EXERCISE 4.4
Question 1:
Write Minors and Cofactors of the elements of following determinants:
2 -4
(i) 0 3
a ¢
(ii) b d
Solution:

(i) The given determinant is [0 3

Minor of element % is M.
M, = minor of element % =3
M., =minor of element %> =0
M, =minor of element % =4

M, =minor of element %» =2

Cofactor of % is 4y =(-1)" M,

a c
b d

(i1) The given determinant is

Minor of element % is M.

M, = minor of element % =9 GQ ’\C)

M, =minor of element @, =b @

M, =minor of element % =¢ &% Q
M, =minor of element %> =4 \(b %.

i Q
Cofactor of % is 4y =(-1)" M, * OQ (&
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Question 2:

Write Minors and Cofactors of the elements of following determinants:

1 0 0
01 0
@) 0 0 1
1 0 4
3 5 -1
(ii) 01 2
Solution:
1 00
01 0
(i)  The given determinant is 0 01
Minor of element % is M .
a, = =1
M., = minor of element 0 1
0 0
a, = =0
M, =minor of element 0 1
0 1
a; = =0
M3 =minor of element 0 0 @
wy o 3 &
M, =minor of element 0 1 @ (bC)
10 o n\
. ap = =1 & Q
M, = minor of element 0 1 @ %_
1o @)
. ay=l =0 NI
M5 = minor of element 0 0 .
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¥
ay = =0
M, =minor of element 10
b 4
a,, = =0
M, =minor of element 0 0
b
Qyy = =]
My =minor of element 0 1
Cofactor of % is 4 =(_1)M M,
4, :( l)m M, = (_1)2 (1) =1
4, = (_])Hz M, 2(_1)“ (0) =0
A= (_])H3 M =(_1)4 (0)= 0
A, =(=1)" M, =(~1)’(0)=0
Ay = (_I)M My = (*1)4 (I) =1
Ay = (_1)2+3 M, = (_1)5 (0) =0
4, = (_1)3+I M, = (_1)4 (0) =0
Ay, =(-1)"" My, =(-1)°(0)=0
Ay = (_l)‘m My, = (_1)6 (1) =
1 0 4
3/ =l
(i) The given determinant is 01 2
Minor of element % is M.
5 -1
a —‘ ‘211
M, = minor of element 1 2
3 -1
M, =minor of element 0 2 Q N C)®
3 5‘ X O c’)\\
a — —
M,; =minor of element oo @ &(b
0 4‘ D (&(9 <
a — —
M, =minor of element |l 2 W\ %-

M, =minor of element o2 .\‘\\O @é
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1 0
Ay = ‘ =1
M5 =minor of element 0 1
0 4
Moo= ay = =-20
31 =minor of element 5 =l
1 4 ‘
a, = =-13
M3, =minor of element 5 =l
Ay = =5
M, =minor of element 35

Cofactor of % is 4, =(=1)" M,

=) M, = (-1) (1) =11
A =( ])Hlez:( 1)4(6):”6
4 =( I)MMn:( 1)4(3)=3
Ay =(=1)" My, = (-1) (~4)=4
Ay =(=1)"" M, =(-1)'(2)=2
Ay =(-1)" My =(-1)° (1) =1
A, =(-1)" My, =(-1)* (-20)=-20
A, =(—1)" M, =(-1) (-13) =13
Ay =(=1)" My =(-1)(8) =5

Question 3:

5
A=|2
Using Cofactors of elements of second row, evaluate 1
Solution:
5 3 8
2 01
The given determinant is [ 2 3
9
M, = minor of element 23y
2+l
Ay =(=1)" My, =(-1)'(-7)=7

Wondershare

Remove Watermark PDFelement

3
0
2

b = o0
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5 8
ap=| |=15-8=7
M, =minor of element 13
242 4
Ay, = (_1) M,, = (_1) (7) =7
Ay = =
M, = minor of element 1 2

Ay = (_1)2+3 M, = (_1)5 (?) =

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

Therefore,
A= ay 4y +aydyy + dyy Aoy
=2(7)+0(7)+1(=7)
=14-7
=17
Question 4:
1 x yz
A=l y zx
Using Cofactors of elements of third column, evaluate 1z x
Solution:
1 x yz
1 y zx
The given determinant is 1z xy
Therefore,
1y
M, = =z=y
1 z
M, = * %]
. =z—x N
23 1 2 60 ,&)
1 O
g = @ {b

(A

S
&
e
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We know that A is equal to the sum of the product of the elements of the third column with
their corresponding cofactors.

Therefore,
A=apd, +aydy +aydy,

=yz(z—y)+zx(x-z)+xp(y-x)

=yz* =Yz +xlz—xz* +xy* —xly
=(Fz-y*z)+(y2* - x2*)+(0* - x’y)
=z(::c2 —y2)+zz(y—x]+xy(y—x)
=z(x—y)(x+y)+z2*(y—x)+xy(y—x)
=(,\c—y)[zx+zy—z2 —xy]
=(x-y)[z(x-2)+y(z—x)]
=(x=y)(z=x)[-z+]
=(x-y)(y-2)(z-x)

Hence,
A=(x-y)(y=2)(z=x)

Question 5:
ay  dp 4y
A=la, a, ay
If @y @y dyland 4iis the cofactor of %, then the value of Ais given by:
A. @Ay +ap Ay, +a Ay
B. @A +apdy +apdy @

C. Gy Ay +and, + a4, 60 ;\\'C)
&,
o

D. @A, +aydy, +a, 4,

q)@
Solution: (& Q

We know that A is equal to the sum of the product of the elements of a @ﬁo with

their corresponding cofactors. . OQ é
A=a, 4, +a, 4, +ay4, ‘§\\\/®
@ Q\&‘\

N\

\)

Thus, the correct option is D.
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EXERCISE 4.5

Question 1:

1 2
Find the adjoint of the matrix [3 4]

Solution:
A=[1 2}
Let 3 4
Then,
4,=4 4,=-3
A2|:_2 Azzzl
Therefore,
= %)
A, Ay
4 =2
5 7)
Question 2:
1 -1 2
ol 3
Find the adjoint of the matrix -2 1
Solution:
1 -1 2
A=| 2
Let -2 0 1
Then,
A =‘3 5‘=3 A =—‘2 S‘z—IZ A, = & 3‘=6
11 0 1 12 _2 1 13 _2 O @
T RS [ N T
‘—1 2‘ ‘1 2‘ ‘1 —1‘ < 00}
A= =-11 A,=- =-1 Ay = =5
3 5 2 5 2 3

Therefore, %
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Question 3:
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- W
adid=|-12 5 -1
6 2 5

Verify A(adjd) = (adjd) A=|A]I g5

2 3
-4 -6
Solution:
2

Az[
Let —4

Then,

Also,

Now,
Hence,

Now,

4

A,=-6 4,=4
4,=-3 A, =

-6 -3
adjA =

4 2
A{adi) 2 3)-6 -3

e =
T\ 4 64 2

- (=12413 =b+6
| 24-24 12-12

(00
“lo o
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wneel? 252

=12+12 =18+18
8-8 12-12

(00
“lo o

A(adjA) = (adjd) A=A T

Hence,

Question 4:
Verify A(adjd) = (adjd) A =|A|] gy
1 -1 2
3 0 2
1 0 3
Solution:
1 -1 2
A=[3 0 -2

Lete I 0 3

Then,
|4 =1(0-0)+1(9+2)+2(0-0)
=11
Also,
1 00
|[4[7=1110 1 0
00 1)
11 0 0 o
=0 11 0 N
o D&
Now, &6 Q&‘@
A4,=0 A, =-11 A, =0 \fb %_
A4, =3 Ay, =1 Ay =—1 %
A, =2 A, =8 A,=3 Q QQ
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0 3 2
adid=|-11 1 8
0 -13
Now,
1 -1 2 0o 3 2
A(ade): 3 0 =2|-11 1 8
d 0 3)L0 -1 3
0+11+0 3-1-2 2-8+6) (11 0 0
= 0+0+0 94+0+2 6+0-6|=/0 11 0
0+0+0 3+0-3 2+0+9 0 0 11
Also,
(0 3 2)(1 -1 2
(adid)A=|-11 1 8|3 0 -2
0 -1 31 0 3
(0+9+2 0+04+0 0-6+6
=|-11+3+8 11+0+0 —22-2+24
0-3+3 04040 2+0+9
(11 0 0
=0 11 0
L0 0 11
Hence, A(adjd) = (adjA) A =|A]T
Question 5:
)
Find the inverse of each of the matrix {4 3 J (if it exists). @
> &
Solution: < (0()
2 3 o n\
e NN

Then, Q KQ


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
http://cbs.wondershare.com/go.php?pid=5239&m=db

Now,

Therefore,

Hence,

Question 6:
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|4|=6+8

=14
4, =3 4, =-4
Ay = Ay =

=1 3

Find the inverse of each of the matrix [_3 2) (if it exists)

Solution:

Therefore,

Hence,

|4]=—2+15=13
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A= ia@'A

12 -5
“18l3

Question 7:
1 2 3
0 2 4
Find the inverse of each of the matrix \0 0 5 (if it exists)
Solution:
1 2 3
A=|0 2 4
Let 0 0 5
Then,
|A|=1(10—0)—2(0—0)+3(0—0)
=10
Now,
A, =10 A,=0 A,=0
Ay =—10  A,=5 Ay =0
A, =2 A, =—4  A;=2
Therefore,
10 -10 2
adjA = 5 4
0 0 2
Hence,
A":Laajr‘A
|
10 =10 2
-0 5
0 0 2

mm Wondershare
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1 0 0
3 3 0
Find the inverse of each of the matrix \°> 2 ~I (if it exists)
Solution:
1 0 0
A=(3 3 0
Let 5 2 -l
Then,
|4 =1(-3-0)-0+0=-3
Now,
A=-3 Ay =3 A;=-9
4, =0 Ay =-1 » =2
4, =0 4, =0 A;=3
Therefore,
-3 0 0
adid=| 3 -1 0
-9 =2 3
Hence,
1
A =—adjA
4™
-3 0 0
:i 3 -1 0
-9 -2 3
Question 9: @
2 1 3 60 \§,
Find the inverse of each of the matrix \=/ 2 | (if it exists) (o &(b
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2 1 3
A= 4 -1 0
Let -7 2
Then,
|4|=2(-1-0)-1(4-0)+3(8-7)
=2(-1)-1(4)+3(1)
=3
Now,
4, =-1 A4, =—4 A =1
4, A, =23 Ay =—11
4, = A, =12 Ay =-6
Therefore,
-1 5 3
adiA=|-4 23 12
1 -11 -6
Hence,
1
A =—adj4
4
-1 5 3
——1—4 23/ 12
1 -11 -6

Question 10:

1 -1 2
0 2 3
Find the inverse of each of the matrix \3 —2 4 (if it exists) @
Solution: @6 (’}3
I -1 2

o 2 &
Let ! 2 —22 43 %\(b Q

Then, expanding along C, ,\\\O ®®
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|4=1(8-6)-0+3(3-4)=2-3

Now,
An =2 Alz =-9 A13 =—6
4,=0 Ay =-2 Ay =—1
A;l =-1 A@z = A’sz =2
Therefore,
2 0 -1
adid=|-9 -2 3
-6 -1 2
Hence,
A miaajiA
||
2 0 -l
==1{-9 -2 3
-6 -1 2
-2 0 1
=19 2 -3
6 1 2
Question 11:
1 0 0
0 cosa sina
Find the inverse of each of the matrix \0 SiN& —cosa J (if it exists)
Solution:
| 0 0
A=10 cosa sina
Let 0 sina -cosa
Then, 66
|A|=l(—cosza—sinza)z—(cosza+sin2a) é
e S Q°d
Now, Q &

mm Wondershare
®  PDFelement



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
PDFelement

Remove Watermark g

https://millionstar.godaddysites.com/

A, =—cos’a—sin*ac=-1 A4,=0 A;=0
A, =0 A,, =—cosa Ay =—sina
A4,=0 A, =-sina A, =cosa
Therefore,
-1 0 0
adjd=| 0 —cosa —sina
0 —sina cosax
Hence,
1
A" = —adj4
4™
-1 0 0

=-11 0 -—cosa -sina
0 -sinax cosa

1 0 0
=10 cosax sina
0 sinad -—cosa

Question 12:

5 (3 7] . (6 8}

— — _'I s =
Let 2 5) and 7 9). Verify that (4B) =B"4"
Solution:

>3
A=
Let 2 5

Then,
|4|=15-14

=1
O
Now, @6 (’)\\

Then, | . OQ &Q
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@]
Therefore,
1
A = —adjA
A
3 5 =7
2 3
Now,
. -
Let 79
Then,
|B|=54-56
=-2
Now,
AII =9 A12 =7
4, =-8 A, =6
Then,
JiB = 9 -8
W5l 6
Therefore,
B’ —wLaa}'B
L
_ 19 -8
~ 207 6
2y
| 2
1 3
2
Now, @
S
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2 4
B—IA—I = 2 [ 5 —7]

a1 61
2 2

3 7\(6 8
A=

o
(18+49 24+63
{12435 16+45

(67 87
47 &1

Also,

Then, we have
|4B|=67(61)-87(47)

=4087 - 4089
I,
Therefore,
(%, 1
Thus,
(4B)" =ﬁaaj(AB) N
1/ 61 —87 .
:_5{-47 67) Q}O (’}30
IR 6@ o
= 2 2 (2) (& "
L 1) %\ Ny
2 2

From (1) and (2), ’\‘\\O ®®
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(4B) =B'4"

Hence, proved.

Question 13:

3 1
If [—1 21 show that 4> =54+ 77 =0. Hence find 4.

Solution:
2 4
A=
Let -1 2
Therefore,
; 3 ™Y 1
A=AA=
-1 2)\-1 2
(9-1 342
T80 144
(8 5
=5 3
Now,
8 5 1 1
A —54+71= ]—5 3 ]+7[ OJ
= 3 Ci. 2 0 1
(8 5) (15 5 ) 7 0
=5 3) (=5 10) |0 7
-7 0 7 0
= +
-7) (o 7
(0 0
1o o e
Hence, 4% —54+71=0. @60(’)\3

Now, 6
XN
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Thus,

Question 14:

For the matrix

J

Solution:
3 2

A=(
Let 11

Therefore,

Now, A’ +ad+bl =0.

Hence,

mm Wondershare
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= AA-54=-71
= AA(A")-544" =714
= A(44")-51 =-74"

= Al -51=-74""

[post—multiplyiug by A as |A| = O:[

=4

—%(A—SI)

= A" =2 (51 - 4)
=10 93 2]

:A"—lz 2
“7l1 3

A

3 2
(1 1], find the numbers a and b such that 4° +a4+bI =0.

AZZA,A:3232
I 1,01 1

OGO S
«"OQQ{O
P b
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= (AA) A" +ad A" +bI47 =0
= A(A4™)+al +b(147)=0
= Al +al +bA™ =0

= A+al =-bA"

—(drat) ()

[post-multiplying by A" as |A|= 0]

= A" =

I
:{—Il _32]
=(_11 _32] wi(2)

A =—adid

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

=[5 0 06 o)

(1 =2 1(3+a 2
= ——i
-1 3) b1 a

-3-a _g
1 =2
. 4 b b
-1 3 _1 —l-a
b b
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=a=—4

Thus, a=-4 and h=1.

Question 15:

1 1 1
A=|1 2 -3
For the matrix 2 -1 3 ) show that 4*—64>+54+117 =0. Hence, find 4.
Solution:
1 1
A={1 2 -3
Let ¥ 1 3
Therefore,
Y & B
A =44=|1 2 <3|l1 2 -3
T Y -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
9146 2-2-3 24349, |7 -3 14
And,
4 2 1Y1 1 1 60 \\
A=A4=|-3 8 -14|1 2 -3
7 -3 14){2 -1 3 S »{0
44242 4+4-1  4-6+3 8 7 1 « Q
=| -3+8-28 -3+16+14 -3-24-42|=|-23 27 - Cb.

7-3+28 7-6-14 7+9+42 ~13§ KQ

@@
,(0
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8 7 1 4 2 1 1 1 1 1 00
A —6A7 +5A+1U =| 23 27 —69|-6/-3 8 —14[+5/1 2 -3[+11]0 1 0
32 -13 38 7 3 14 2 -1 3 0 0 1

8 7 1 24 12 6 5 5 5 11 0 0

=23 27 -69|-|-18 48 -84 (+| 5 10 15|+ 0 11 0O

32 -13 38 42 -18 84 10 =5 15 0 0 11

24 12 6 24 12 6
=|-18 48 -84 |-|-18 48 -84
42 -18 84 ) |42 -18 84

=0

Thus, 4> —64°> +54+117 =0

Now,

Now,

= A 64> +54+11/ =0

= (444) A" —6(A44) A" +5447" +1114" =0 [ post-multiplying by 4 ' as |4]# 0]
= AA(AA")-6A(AA4 ") +5(44 ") =-11(14")

= A*—6A4+5[=-114""

1
=>4 =*H(A2—6A+SI) (1)

7
O O
@6(06\\
S o
%
N
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4 2 1) 1 1 1 1 00
A*—64+51=|-3 8 -14|-6|1 2 -3|+35/0 1 0
7 3 14 2 -1 3 0 0 1
4 2 1)Y(6 6 6) (500
=-3 8 -14|-|6 12 -18+|0 5 0
7 -3 14 ) 112 -6 18 0 0 5
(9 2 1 6 6 6
=-3 13 -4 -6 12 -I8
7 -3 19) U2 -6 18
3 —4 -5
=9 1 4 wil(2)
-5 3
From equation (1) and (2)
I (-
AVl i 4
11
=5 1
-3 4 5
=% -1 —4]
5 -3 -l
Question 16:
2 -1 1
A=-1 2 -1
If I =12 ) verify that 4 —64> +94—4I =0. Hence, find 4~ .
Solution:
2 -1 1
A=-1 2 -1 @
1 -1 2
Let 60 ,‘\30
Therefore, 66 K(bcj
2 R
o ®
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A= AA
2 =1 1Yy2 ~1L 1
=l-1 2 -1f-1 2 -1l
I -1 2)1 -1 2
(4+41+1 -2-2-1 2+1+42
=-2-2-1 1+4+1 -1-2-2
2+1+2 -1-2-2 1+1+4
6 -5 5
=|-5% 6 =5
S -5 6
And
A =44
(6 =5 52 -1 1
=-5 6 -5|-1 2 -1
¥ =5 B il -1 2
124545 —6-=10-5 6+5K4
=|-10—-6-5 5+12+5 -5-6-10
\ 104546 —5—10—5 saSe+5+1IA
(22 -21 21
=|-21 22 =21
21 =21 22
Now,
22 21 21 6 -5 5 2 -1 1 1 0 0
A —64*+94-41 =21 22 -21|-6/-5 6 —5[+9/-1 2 -1|-4/0 1 O
21 21 22 5 =5 6 1 -1 2 0 01
22 21 21 36 30 30 18 95 9 4 0 0
=|-21 22 -21(-|-30 36 -30|+-9 18 H|—-|0 4 0
21 21 22 30 -30 36 9 -9 18 0 0 4 Q)
40 =30 30 40 =30 30 .
=|-30 40 -30|-|-30 40 =30 60 ’\\O
30 =30 40 30 =30 40 @ (bo
00 0 (&% <2K
~{o 0 0 W\
0 0 0 % %.
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A —64*+94-4I=0

Now,
= A -64>+94-41 =0
= (444) A" —6(AA) A +944" —414" =0 | post-multiplying by 4 " as |4/ #0 |
= AA(A4")-64(447)+9(44")=4(14")
= AAI —6AI +91 =44
= A*—64+91=44""
A
=4 —4(A 6A4+91) (1)
Now,
(6 =5 5 (2 -1 1 1 00
A —6A+9I=|-5 6 -5|-6/-1 2 ~-1|+9/0 1 0
5 5 6) (1 -1 2 00 1

6 —5 D 12 -6 6 9 0 0
=-5 6 =5|—-|-6 12 -6|+{0 9 0O
-5 6 ONI~0 b3 0 09

1
=1 3 1 (2)
1

From equations (1) and (2)
3

f =
A'==[1 3
1

1
3

Question 17: @
O

Let 4 be a non-singular square matrix of order 3x3. Then laa}'Al is equal to: 60 c’;\\
A @) |4 ©) 14l o) 34| <@ {b

Solution:
Since 4 be a non-singular square matrix of order 3x3 Q% &Q
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&
)
(adjd)Ad=|A|I
4 0 o
=0 |4 o0
0 0 |4
Therefore,
4 0 0
(adjd)4|=|0 |4 o
0 0 |4
1 00
ladj||4|=|4]0 1 0
0 0 1
=[P 1
ladjd) =] 4

Thus, the correct option is B.

Question 18:

If A is an invertible matrix of order 2, the dCt(A_l) is equal to:
|

(A) det(4) (B) det(4) ©) 1 (D) 0
Solution:

At = Lade
Since 4 is an invertible matrix, 4~ exists and || .

a b
As matrix 4 is of order 2, let - (C d)
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=
en,
Al=ad —bc
gl
And
d b
wnll )
—-C a
Now,
A"—‘ljlac{jA
d b
414
< a
4|4
Hence,
d b
AT
—C a
414
|A“ =Ld -b
A a
1
—W(aa’—bc)
1
‘W-M\
1
El
Hence,
det(4) =—

" det (4) 4]
Thus, the correct option is B. @60 (’)\'
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|@!

EXERCISE 4.6
Question 1:
Examine the consistency of the system of equations:
x+2y=2
2x+3y=3
Solution:
x+2y=2

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

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

Ll

Hence,
|[4=1(3)-2(2)
=3-4
=-1
%0

So, 4 is non-singular.
Therefore, A~ exists.
Thus, the given system of equations is consistent.

Question 2:
Examine the consistency of the system of equations:

2x—y=5
xt+y=4
Solution:
<
2x-y=5 GQ ;\\'C)
The given system of equations is: X+ =4 (74) @)

The given system of equations can be written in the form of AX = B, where (&% Q
\

2 o [ 5 <9
A:[l 1],X=[Y}and3=[4} ‘006(5&Q
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4] =2(1)-1(-1)
=2+1
=3
=0

So, 4 is non-singular.
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

Solution:
x+3y=5

The given system of equations is: 2x+6y =38

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

(o f]]

Hence,
4-1(6)-3(2)
=6-6
=0
So, 4 is a singular matrix. %

QQ )
Now, \\'
6 —3] Q" L

(aaij)=[_2 1

Therefore, %
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1
[~ =T
|

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:
x+y+z=1

2x+3y+2z=2

ax+ayv+2az=4

Solution:

x+y+z=1

2x 4y 222
The given system of equations is: ax +ay +2az =4

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

I 1 1 X 1
A=12 3 2 |.X=|y B=|2

a a 2a 2| and 4
Hence,

|4|=1(6a-2a)-1(4a-2a)+1(2a-3a)
=4a-2a-a
=4a-3a Q . C)@
O ¥
=gqg#0 Qb
So, 4 is non-singular. &% Q
&°
Therefore, A~ exists. Q &Q

Thus, the given system of equations is consistent. .\\\ ®®


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare

https://millionstar.godaddysites.com/ Remove Watermark g~ ppFelement

)

Z

Question 5:

Examine the consistency of the system of equations:

3x—-y—-2z=2

2yv—z=-1

3x—5y=3

Solution:
3x—-y—-2z=2
2y—z=-1

The given system of equations is: 3x—5y =3

The given system of equations can be written in the form of 4X = B, where

3 -1 =2 X 2
A=[0 2 -1, X=|y B=|-1

3 -5 0 Z | and 3
Hence,

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

So, 4 is a singular matrix.

Now,
-5 10 5
(adjd)=| -3 6 3
-6 12 6
Therefore,
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-5 10 5) 2
(adjd)B=|-3 6 3| -1
\—6 12 6)[ 3
[-10-10+15
=| —-6-6+9
| -12-12+18
-5
=|-3
| -6
#0

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:
S5x—y+4z=5

2x+3y+5z=2

S5x-2y+6z=-1

Solution:
Sx—y+4z=>5
2x+3y+5z=2

The given system of equations is: 5x—2y+6z =1

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

5 -1 4 X 5
A=12 3 5|, X=|y|and B=| 2
5 -2 6 z -1

Hence, .
|| =5(18+10)+1(12 - 25) + 4(~4-15) 60 (’)\30
=5(28)+1(-13)+4(-19) "OQ
=140-13-76 \"& Q

=510 %
So, 4 is nonsingular. OQ &Q
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Therefore, A~ exists.

Hence, the given system of equations is consistent.

Question 7:
Solve system of linear equations, using matrix method.

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

Solution:
Sx+2y=4

The given system of equations is: 7X+3y =5

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

(3 P e ]

Hence,
|4]=15-14

#0
So, 4 is non-singular.
Therefore, 4~ exists.

Now,

15 o
% M(“"l’/‘)

5 3)

A—1
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[x] 3 -2\4
— =

Lyl \-7 5|5
x| [ 12-10
> i
y| | -28+25
x—__2
y] |3

Hence, x=2 and y=-3

Question 8:
Solve system of linear equations, using matrix method.

2x—y=-2
3x+4y=3

Solution:
2x-y=-2

The given system of equations is: 3¥+4y =3

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

SRS N

Hence,
|4=8+3
=11
0
So, 4 is non-singular. 0 ) Q®
N
Therefore, A~ exists. Q)G C}'

ow, @
e N
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)

Therefore,
> X=A"B
[x] 1(4 1Y)[-2
— 2 =—
vy -3 2)) 3
[x] 1[-8+3
= |=—
|y 11 646
[x] 1[-5
= =—
y| )12
I )
INEAEEY
v] 12
11
-5 12

X =— [_J—
Hence, 11 and ¥ 11

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

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

Solution:
4x-3y=3

The given system of equations is: 3% =5y =7

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

oo 3w

Hence,
|4 =-20+9 ©

%
#0“ %\(b

So, A4 is nonsingular. O Lo
N @
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%)

Therefore, A~ exists.

Now,
4" =L (adja)
4]
1({-5 3 1{5 -3
:_ﬁ[—s 4]:H[3 4}
Therefore,
—=X=4"'B

[x] 1(5 -3)\[3
= = —
11\3 —4)|7

=" |=—
| 11 9-28
(x| 1[-6
=" |==
] 1|19
I
5 X i 11
I e £
11
19
Hence, = 11 and 11

Question 10:
Solve system of linear equations, using matrix method.

Sx+2y=3
Ix+2y=35 @
. O ‘\Q
Solution: 6 (}
Sx+2y=3 <& .{0
The given system of equations is: 3x+2y =3 &(0 Q
2
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a9
LIONS
5 2 X 3
A= = B=
3 2 Y] and 5
Hence,
|A| =10-6
=4
=0

So, 4 is non-singular.

Therefore, 4 exists.

Now,
A" =L (adid)
|4]
_ifz <2
43 5
Therefore,
= X=A4A"'B
(x] 1( 2 —2][3]
= =—
ly| 4\-3 5)[5
[x] 1{2 -2][3]
= |==
v] 43 5|5
[x] 1'6-10]
= |==
v] 4]-9+25
E3 1'-4}
= |==
Ba 4_16
MEH
$ —
v |4

Hence, x=-1 and vy =4 60 (’;\\O

Question 11: \(&6 Q

Solve system of linear equations, using matrix method. %
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L IONS
2x+y+z=1
3
i T .
x—2y—z 5
3y-5z=9
Solution:
2x+y+z=1
3
N
x—2y-z 3

The given system of equations is: 3V —5z =9

The given system of equations can be written in the form of 4AX = B, where

1

2 1 1 X 3
B=|>

A=|1 -2 1| x=|y 2
0 3 -5 2 and |9

|4 =2(10+3)-1(-5-3)+0

=2(13)—1(—8)
=26+8

=34

=0

So, 4 is non-singular.

Therefore, 4™ exists.

Now,
4, =13 4, =35 4;=3
A,, =8 A, =-10 4,,=-6
a; = 4, =3 Ay =5
Hence, @

Therefore, O @
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=X=4A'B
[x] 3 08 13!
=|y s 0 3|2
34 3 6 5 2
5 o
E3 (13 8 1 l
=y =L 5 -10 3 ’
34 2
z] T\3 6 5),
[x]  [13+12+9
=y |=2]5-15+27
34
z] T 3-9-45
[x] ]"34
= =— 17
Y 34
B4 _-51
- -
X
MR
Y 2
e ) B
2
x=1 —l z—_—3
Hence, Y77 and 2

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

x—-y+z=4
2x+y-3z=0
x+y+z=2
Solution:
x—y+z=4 0 N C)®
2x+y-3z=0 6 \\
The given system of equations is; X+y+z=2 @ O

The given system of equations can be written in the form of AX = B, wher: \(b %_Q
1 -1 1 X 4 %

A=|2 1 3|, x=|y B=|0

) NI~ 4

1 1 1 21 and \
§ V
)
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|4|=1(1+3)+1(2+3)+1(2-1)

=4+5+1
=10
#=1)

So, 4 is nonsingular.

Therefore, 4™ exists.

Now,

Hence,

e o
A" = (e
4 2 2
=% 5 0 5
1 -2 3

wbh' _D;

»

Il
s
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b

= X=A"8B
EX (4 2 2)\[4]
=y _Lis o0 5o
| 2 | 10 1 -2 3 [ 2 |
[ %] 1 4 2 2\[4]
—2 B & -5 0 510
1 1 2 3)2]
El [ 16+0+4 ]
=y =% -20+0+10
Z | | 4+0+6 |
[ %] l 20
=|y|=—-10
| 2 | 10_10
E3l 2
= =[-1
|2 | 1

Hence, x=2,y=-1 and z=1

Question 13:
Solve system of linear equations, using matrix method.

2x+3y+3z=5

x-2y+z=-4

Ix—py-2z=3

Solution:
2x+3y+3z=5
x-2y+z=-4

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

The given system of equations can be written in the form of AX = B, where 60 C&;\}O
2 3 3 x 5 &% Q
Az -2 1 |, X=|y B=|-4 \(b
§ I -8 2 and |3 %)
Hence, ° O
A
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|4|=2(4+1)-3(-2-3)+3(-1+6)
=10+15+15
=40
20

So, 4 is non-singular.

Therefore, 4™ exists.

Now,
A4,=5 4, = A; =5
4, =3 4,=-13 A,=11
A, = A, =1 Ay =7
Hence,
T o
A =W[aaju4)
5 3 9
-ty & 4
L 5 11 -7
Therefore,
= X=A"B
[x (5 3 9) 5]
=y L) i3 |
40
| 2 | 5 11 -7) 3
[x] (5 3 93 5]
Slyl=t]s <13 1|4
E4 40\5 11 -7)| 3
[x [25-12+27
=y =L 2545243
| Z | 40_25—44—21 %
(] 1'40 O ‘\Q
=|y|=—1| 80 6 (}v
21| 2o %Q {0
L (& Q
=(y|=| 2 %\ %.
2] [ O QQ
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Hence, *=1,y=2 and z=-1

Question 14:
Solve system of linear equations, using matrix method.

x-y+2z=7

Ix+4y-5z=-5

2x—y+3z=12

Solution:
x—y+2z=7
3Ix+4y-5z=-5

The given system of equations is: 2x—y+3z=12

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

1 -1 2 X 7
A=|3 4 -5, X=|y|and B=|-5

2 -1 3 z 12
Hence,

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

So, 4 is non-singular.
Therefore, 4" exists.

Now,
A, =7 A, =-19 A, =-11
4, =1 Ay, =—1 Ay, =-1 <

Hence, %
KN
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A'z‘%‘(aaj}{)
7 1 -3
:l -19 -1 11
3 -11 -1 7
Therefore,
= X=A"B
El 7 1 3[7]
=g =% -19 -1 11|-5
& i=1T =1 7412
[ x| 7 1 =3\ 7]
=|y z% -19 -1 11}|-5
| Z | =11 -1 7 j 12|
[x] [ 49-5-36
=y =l -133+5+132
| 7 | 47 =77+5+84
[ x| [ 49-5-36
| pled] <TaB e84 150
| Z | 4_—77+5+84
[x E:
1
=y =Z 4
Ed | 18
[x] [2
=ly|=|1
1z | |3

Hence, *=2,y=1 and z=3

Question 15: @
2 -3 5 60 \§)
A=|3 2 4 Q” LU
If I 1 =2) find 4. Using 4" solve the system of equations «('o be
2x—3y+5z=11 7o) Q
3x+2y—4z=-5 6\ %-

X+ y—=2z=-=3 Q KQ
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2 -3 5
A=|3 2 -4
It is given that 1 -2
Therefore,
|4|=2(-4+4)+3(-6+4)+5(3-2)
=0-6+5
=-1
=0
Now,
4,=0 A,=2 4;=1
4, =-1 Ay=-9 Ay =-5
Gy =2 A, =23 Ay, =13
Hence,
1
A =—(adid
)
0 -1 2 0o 1 -2
=2 -9 23|=[-2.9 -23
1 -5 13 -1 5 -13

The given system of equations can be written in the form of 4AX = B, where

2 -3 5 X 11
A=|3 2 -4|x=|y B=|-5
11 -2 Zand |3

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

Therefore, <
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=X =A"B
x| 0 1 =2Y11]
=|yl=|=2 9 -23]-5
2| -1 5 -13)]-3]
(x] (0 1 =211
=|y|=[-2 9 23||-5
2| A=t & =13)|-3]
[x] 0-5+6
=|y|=|-22-45+69
2| [~11-25+39 ]
[x] [1
=>|y(=|2
[z | |3

Hence, *=Ly=2 and z=3

Question 16:

The cost of 4 kg onion, 3 kg wheat and 2 kg rice is R60. The cost of 2 kg onion, 4 kg wheat

and 6 kg rice 1s ¥90. The cost of 6 kg onion 2 kg wheat and 3 kg rice is *70. Find cost of each
item per kg by matrix method.

Solution:
Let the cost of onions, wheat, and rice per kg in T be X,» and Z respectively.

Then, the given situation can be represented by a system of equations as:

4x+3y+2z=60
2x+4y+6z2=90
6x+2y+3z=70


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
PDFelement

Remove Watermark g

https://millionstar.godaddysites.com/

|

L IONS

The given system of equations can be written in the form of 4AX = B, where

4 3 2 x 60
A=2 4 6|, X=|y B=|90
6 2 3 Z | and 70

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

So, 4 is non-singular.

Therefore, 4™ exists.

Now,
4,=0 A, =30 4, =<20
A, =-5 Ay = A,y=10
A, =10 A, =-20 4 =10
Therefore,
A4 =| ‘(ac{jA)
. 0 -5 10
=—| 30 0 -20
50
=20 10 10
Hence,
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=X=4"'B
[x (0 -5 103607
=>y=L 30 0 -20f9
E * -20 10 10 )| 70
[x (0 -5 10)[60]
= y}—;{) 30 0 -20(9%
E: -20 10 10 )| 70|
[x [ 0-450+700
= y}—% 1800 +0—1400
|z | —1200+900+ 700
[x | [250
= y:]—so 400
| z | 400
[x] [5
=y |=|8
| z 8

Thus, x=35,y=8 and z=38

Hence, the cost of onions is X 5 per kg the cost of wheat is X 8 per kg, and the cost of rice is X
8 per kg.
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MISCELLANEOUS EXERCISE

Question 1:
X sinf cos@
—sinfl  —x 1
Prove that the determinant | €00 1 ¥ | is independent of 6.
Solution:

X sind cos@
A=|-sinf@ -x |
cosf 1 X
- x(—x2 = 1)— sin @ (—xsin@ —cos6 ) +cos O (—sinﬁ +xcos)
=—x" —x+xs8in” 0 +sinf cosf —sin6 cosf + xcos’ 6
=—x —x+x(sin2 0 +00529)
3
==X —X+X

= —x3

Hence, A is independent of 6.

Question 2:
a a bel | & o
b b cal=1 B P
2 2 3
Without expanding the determinant, prove that|® ¢ ab| |l ¢ ¢
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=
I
o>
o
N
L%}
1~

a a abc

|

| -
=
(=]
S
=
S
8

[R, = aR\.R, > bR,.R, - cR,]

a a
=L aplp & 1 [Taking out factor abe from C;]
abc s 3
e’ 1
a a1
=|p* b 1
& ¢ 1
1 a &
I & [C, & C, md C, ]
1 ¢ ¢
= RHS

Hence, proved.

Question 3:
cosacosf cosasinfi —sina
—sin cos f3 0
Evaluate|Sin@cos B sinasinf§ - cosa |

Solution:

cosacosfB cosasinfi —sina
A=| —sinp cos 0
Let sinccosfB sinasinf3  cosa

Expanding along G , 0
A=—sino (—sina sin® B —cos® B sino:)+cosa (cosa: cos’ B+ cosa sin’ ﬁ) 6 6\,
=sin’a (sin2 B+ cos® ﬁ)+cosz o (c()s2 B +sin’ B) &(O
=sin’ @ (1)+cos’ a (1)
S°
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uestion 4:
b+c c+a a+b
A=lc+a a+b b+c|=0

If a,b,c are real numbers and atb b+c ct+al  gshow that either a+b+c=0 or

a=b=c.

Solution:

b+c¢c c+a a+b

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

a+b b+c c+a

2(a+b+c) 2(a+b+c) 2(a+b+c)

= c+a a+b b+c p§—+&+JQ+Rd

a+b b+c c+a

1 1 1

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

a+b b+c c+a
1 0 0

=2(a+b+c)lc+a b-c b-a [C,>C,-C, and C; > C, -C, ]

a+b c—a c-b

Expanding R ,

A= 2[a+b+c)(l)[(b—c)(c—b)—(b—a)(c—a)]

(a+b+wﬂ[—b2—cz+Zbc~bc+ba+ar—a2]

2
2(a+b+c)(ab+bc+ca—a3—bz—cz-l

It is given that A=0.

Hence,
2(a+b+c) ab+be+ca-a’ -b —c’ |=0

Either (a+b+c)=0 or [ab+4’;c+ca—a2 —bz—c2:|=0

Now, " (&6 Q
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o |

L IONS
= ab+bc+ca—a*—b*-c* =0
= —2ab—2ac—2ca+2da* +2b* +2¢* =0
:>(ar—b)2 +(b—C')2 +((:—1:2)2 =0

= (a-b)' =(b—c) =(c—a) =0 [(a=b)' (b=c)’,(c-a)’ are non-negative |
i(a—b):(b—c):(c—a)zo
Sa=h=rc

Hence, if A =0, then either (a+b+¢)=0 o y—p—c.

Question 5:
X+a x x
x x+a x [=0,a#0

Solve the equations | * X  xta
Solution:
x+a x X

=) [l & x+a ¥ =0

X X x+a

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

=i ® x+a X =0 [R]—)R]+R2+R3]
x o x+a

11 1

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

= (3x+ad)jx a 0/=0 [C,>C,-C and C; > C;-C|]
x 0 a

Expanding along R, ,

:>(3x+a)[1><a2:l=0 o C)
=a’*(3x+a)=0 @60 (’}\
Since a#0 @
ROTN
Therefore, %
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=3x+a=0

a
> x=——
3

Question 6:

a’ bc ac+ ¢
bz

b* +bc

a® + ab =4a*b*ct

ab

ac

2
Prove that €

Solution:

a2
A=|d*+ab

ab

he ac+c’
b2

b+ be

ac

2z
[

=abce

=abe

=abe

=abe

=2ab

A =2ab’c

Expanding along

a
at+b
b

2b

z
&

a+ b
1

a
a+ b
1

c
b

b+o

a+c¢

a

[

b
1

a
0

c-a a+tc
—a
0
R3’

o

[ Taking out common factors a,b and ¢ from C,.C, and C, |

[R, >R, R andR, >R, - R|]

[R, >R, +R|]

|[R;, >R+ Ry

|C, = C,-C]
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—
A :2abzc[a(c—a)+a(a+c)j
=2ab’c [ac -a’+a’ + ac}
= 2abzc(2ac)
=4a’bh’c?

Hence, proved.

Question 7:
3 -1 1 1 2 =2
A'=[-15 6 -5 B=-1 3 0
-1
If S 2 2|and 0 -2 l,ﬁnd(AB).
Solution:

=] = =
We know that (AB) =B'4 ].

1 2 2
B=|-1 3 0
It is given that 0 -2 1
Therefore,
|B|=1(3)-2(-1)-2(-2)
=3+2-4
=5-4
=1
Now,
B, =3 B, =1 B, =
B, =2 By, =1 By =2
B, =6 B, =2 B =5
Hence,
326
adiB=|1 1 2 @
% % 5 O WO
N
Now, @ Q
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Therefore,
(4B) = B4
(3 2 6) 3 -1 1
=11 2{-15 6 -5
2 2 55 -2 2}
(9-30+30 -3+12-12 3-10+12
=| 3-15+10 -1+6-4 1-5+4
(6-30+25 -2+12-10 2-10+10
(9 -3 5
=1-2 1 0
1 0 2
9 -3 5
(4B)'=|-2 1 0
Thus, o 2
Question 8:
1 -2 1
A=1-2 3 1
Let LS verify that
() [adid]" =adj(4)"
e
iy (47) =4
Solution:
1 -2 1
A=|-2 3 1
It is given that L5
Therefore,
|4 =1(15-1)+2(-10-1)+1(-2-3)
=14-22-5
=-13
Now,
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4,=14 4,=11 Ady=-5
4, =11 4, =4 4,;=-3
A, =-5 A, =-3 Ay =-1
Hence,
14 11 -5
adiA=|11 4 =3
-5 -3 =1
Now,
1
A" = —(adi4
A
14 11 -5
=—i 11 4 -3
13
-5 -3 -1
-14 -11 5
=i -11 -4 3
13
5 3 1
(1)

|adja| =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(adjd)=| 26 -39 -13
-13 -13 -65
Therefore,
<
P X
< @Q
«6 Q’Q
S o
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[adid]' = ——(ad (aci))

RZZ

-13 26
ot 26 -39
169

—1g: =I3

-1 2

13 13 13
e =3 =

13 13 13
113

13 13 13)

Now,

=13
=13
—65

—-14
13
=]
13

13
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Therefore,
-13 26 -13)
169 169 169
aajr’( A)_I - 26 -39 -3
169 169 169
-13 -13 —65
169 169 169
ff @ o
1% I3 13
2 3 -l
13 13 13
1 -1 =5
13 13 13

Hence, [a‘ﬁA]_l =“a§(’4)_l proved.

: -14 -11 5
A'=—|-11 -4 3
13
(ii) 5 3 01
Hence,
=2 2 =l
13 13 13
4 | 2
di(d)' =| = = —
wd(A) 13 13 13
4.6
13 13 13
Now,
o (1Y
‘A‘|=(T§][—l4(—4—9)+11(—11—26)+5(—33+20)]
1 3
’(E) [-169]
.~ o
13
Y
Therefore, @ Q
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LIONST ?
(A-I)_l = adeW] - ]
4 [_L]
13
I =2 1
=-2 3 1|=4
1 1 5
—1 -1 -
Hence, (A ) =4 proved.
Question 9:
X y x+y
y x+y X
Evaluate ¥+ ¥ i
Solution:
X vy x+y
A=l vy x+yv x

x+y X v
2(x+y) 2(x+y) 2(x+y)

=l ¥ x+y X
x+y B y
1 1 1
=2(x+y) y  Xx+y X
x+y x y
1 0 0
=2(x+y) v X x—y
x+y -y -x

=2(x+y)[—x2 +y(x—y)}
= —2(x+y)(x2 +° —yx)
= —2(x3 +y3)

https://millionstar.godaddysites.com/
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13 13
-3 -1
13 13
-1 -5
13 13

[R =R +R,+R,]

[C,>C,—C, and C, > C,-C}]

Expanding along R,
1
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uestion 10
I x ¥y
1 x+y b%

Evaluate I ¥ X+

Solution:
1 x ¥
A=l x+y y
I x x+y
I x
=0 y o [R, > R,—R and R, > R, - R|
0 0 x
=1(xy-0) [Expanding along €' |
= Xy

Question 11:

Using properties of determinants prove that:

a o B+y
B B y+a|=(B-r)(r-a)(e-B)(a+p+y)
y v a+p
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)

olution:

a a® B+y
A=\ B* y+a
y 7 a+p

o o B+y
=|p-a p*-a’ a-

y—a yi-a’ a-y

oL o B+y

=(ﬁ—a)(y—a) 1 B+a -1

Hence, proved.

Question 12:

Using properties of determinants prove that:

x % I-i-pJnc3

y ¥ 1+p)
z z ]+pz3

=(l+ pxyz)(x—y)(y—z)(z—x)

https://millionstar.godaddysites.com/
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[R, > R,—R and R, > R, — R ]

[ R, — R, —R,]

[Expanding along RS]
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1+ px’

1+ py3
1+ pz’

X xz
A=ly ¥
z Zz

2
X X

/_\:yfx yzixz p(y37x3)

2
X X

A=(y-x)(z-x)[1

1 z+x

y+x

K
X X

A=(y-x)(z-x)|1
0 z—-y

y+x

A=(y-x)(z-x)(z-y)|l
0

A=(x-y)(z-y)(
)y—z)(

y—z

z—x)[(—l)(p)(xy2 +x +x2y)+1+ pe’+ p(x+y+ z)(xy)}
_ )[

ZI—X fpxyzfpx3fpx2y+1+px3+px2y+pxy2+pxyz}
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1+ px’

[R2 —R, -R andR, >R, *R]

I—X zz—xz p(za—x3)

1+ px’
p(y2 +x° +xy)
p(z2 +x +xz)
1+ px’
p(y2+x2 +xy)
plz-y)(x+y+32)

[R, =R, ~R,]
x 1+ p’
yrx p(y2+x2+xy)
1 plx+y+z)
[ Expanding along R, |

=(x-y)(y-z)(z-x)(1+ poz)

Hence, proved.

Question 13:

Using properties of determinants prove that:

3a —-a+b -a+c
—b+a 3b
-c+a -c+b 3¢

-b+c :3(a+b+c)(ab+bc+ca)
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@ |
olution:
3a —a+bh —a+c
A=|-b+a 3b —b+c
—c+a —-c+b 3
a+b+c —a+b -—-a+c
=la+b+c 3b -b+c [C, > C+C,+C,]
a+b+e —c+b 3¢
1 —a+b —-a+c
=(a+b+c)l 35 —b+¢
1 —c+b 3¢
1 —a+b —a+c
=(a+b+c)l0 2b+a a-b [R, > R,—R and R, - R,— R, |
0 a—-c Z2c+a

( )[ 2b+a 20+a)—(a—b)(a—c)] [Expandz’ng along C'l]
(a+b+c)[4bc+2ab+2ac+a —a* +ac+ba-— bc]
(cz+b+c)(3ab+3bc+3ac)

=3

(a+b+ )(ab+bc+ca)

Hence, proved.

Question 14:
Using properties of determinants prove that:
1 I+p I+p+g

2 3+2p 4+3p+2q|=1

3 6+3p 10+6p+3g
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olution:
1 1+p I+p+gq
A=[2 3+2p 4+3p+2¢q
3 6+3p 10+6p+3q
I 1+p l+p+g
=0 1 2+p [R, > R, 2R and R, — R, 3R ]
0 3 7+3p
1 1+p 1+p+gq
=0 1 2+p [R, >R, -3R,]
0 0 1
= (l} ZJ;‘D ‘ [Expanding along C, |
=1(1-0)=1

Hence, proved.

Question 15:
Using properties of determinants prove that:

sina cosar cos(a+8)
sinfB cosfB cos(B+6) =0
siny cosy cos(y+9)

Solution:

sine cosa  cos(o +6)
A=[sinf cosf cos(B+6)

siny cosy cos(y+d6)
sin@sind cosacosd Ccosacoss —sinasind
sin Bsind cosficosd cosficosd —sin fsind
sinysind ¢osycosd cosycosé —siny sind

1
N sind cosd

COSa COSA COSa COSO  COSa COSS —sinasind
cos fcosd cosfcosS  cosfBcosS —sin Bsind [C, = C +C] %3]
oSy cosS cosycosd oSy cosd —sinysind GQ N C)

|
" sind coss

Here, two columns Ci and G are identical. &c‘) Q&(b
Therefore, A=0 6\,(0 %.

Hence, proved. . OQ
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Question 16:
Solve the system of the following equations:

2 3 10

—+—+—=4
X y z
4 6 5
—_——t—=1
Xy z
6.9 2,
X vy z
Solution:

LI 1
Let x —p,y 4 and z
Then the given system of equations is as follows:
2p+3q+10r=4
4p—-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 |,X=|q B=|1

6 9 -20 rland 12
Therefore,

|4]=2(120-45)—3(~80-30) +10(36 +36)
=150+330+720
=1200

Thus, 4 is non-singular.

Therefore, 4™ exists.

Now,
A4,=75 4,=110 A,=72
A4,, =150 4,, =-100 A =10
A, =75 A, =30 A, =-24
Hence,
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1
A =—(adjA
()
| 75 150 75
72 0 24
Now,
=X =48
[ p 1 75 150 7514
=|g|=——|110 —100 30 || 1
1200
] (72 0 -24)2
p (300+150+150
=|q =L 440-100+60
1200
| | 288+0-48
[ p ! ; [ 600
=| ¢ |=——| 400
1200
| 7] | 240
_l_
2] |7
= =|=
o 3
L
5
Therefore,
1.1 .1
P=2973 and "7
Hence, *=2,y=3 and z=5.
Question 17:
x+2 x+3 x+2a 0 .OQ
x+3 x+4 x+2b @6 (’)\\

If a,b,¢ are in A.P, then the determinant ¥ T4 X+35 X+2c| g

(A) 0 B)1 ©) x (D) 2x %
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x+2a
A=[x+3 x+4 x+2b
x+4 x+5 x+2¢

x+2 x+3 x+2a

=[x+3 x+4 x+(a+c) (26 =a+casa,b,c arc in AP)
x+4 x+5 x+2¢
-1 -1 a-c
=|x+3 x+4 x+(a+c) [R, >R —R, andR, >R, -R, |
1 1 c—a
0 0 0
=|x+3 x+4 xta+tc [RI —>R1+R3]
1 1 c—a

Here, all the elements of the first row are zero.

Hence, we have A =0

Thus, the correct option is A.

Question 18:

x 0 0
A=[{0 y O
If X,¥,Z are non-zero real numbers, then the inverse of matrix 00 z)g
' 0 0 x' 0 0
0 y' 0 ozl 0y o0
(A) 0 0 Z‘1 (B) 0 0 Z_I
i x 0 0 1 0 0
Loy oo Lo 1o
xyz xyz
(C) 0 0 =z (D) 0 1

Solution: 60 (’;\\O

%
A=|0
0

(T
e )

It is given that

Hence, Q KQ

Ry
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|4 =x(yz-0)
#0
Now,
A, =yz A, =0 4,=0
A, =0 Ay =xz 3=
4, =0 A4, =0 Ay =xy
Therefore,
1
A" = —(adjA)
||
yz 0 0)
=1 0 xz 0
wE 0 0 «xy
Y2 0 o
xXyz
=la X2 9o
xyz
0 o X
xyz)
l 0 0
X
-lo Ly
Yy
0 0 l
zZ
(x 0 0
= y_l 0
¥ 0 z!
Thus, the correct option is A. @
Question 19: @ K(0

1 sinf 1 «"O Q
A=|—sinf 1 sinf \(b
-1 1 %

Let —sinf , where 0<0 <2r, then: Q &Q

(A) Det(4)=0 (B) Det(4)e(2.) .\\\O Q’O
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©) Det(A)e(2.,4) (D) Det(A4)e[2,4]
Solution:
| sinf |
A=| —sinf 1 sinf
It is given that -1 —sin@ 1
Hence,

|4|=1(1+sin>6 ) -sin6 (~sin +sin6 ) +1(sin* 6 +1)
=1+sin*0 +sin’ 0 +1
=2+2sin’0
=2(1+sin’6)

Now,
=0<0<2n
= —-1<sinf <1
=0<sin’H <1
= 1<1+sin’0<2
=2<2(l+sin’0) <4
Therefore,
Det(A)e[ZA]

Thus, the correct option is D.
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