CLASS -XII MATHEMATICS NCERT SOLUTIONS
Determinants
Exercise 4.2

Answers
2 4
1. ‘5 | =2(-1)-4(-5) = 2+20 =18
) cos @ —sin @ ) . .
2. (1) . = cosf.cos @ —(—sinB).sin@ = cos’ @+sin’ @ =1
sin & cosé
¥ —x+1  x-1 5
ii = —x+1)(x+1)—(x+1)(x-1
(i1 N A G e (C DR CEDICY

(X +1)—(¥*-1) = X —x*+2

1 2 1 2 2x1  2X%2 2 4
3. Given: A= , then 2A =2 = =
4 2 4 2 2x4  2x2 8 4

2 4
LHS. = |2A|:‘8 4‘:2><4—4><8 =8-32=-24

SN—

)
RHS. = 4|A|=4‘4 2‘ = 4(1x2—-4x8) = 4(-6)=-24

Since  L.H.S.=R.H.S.
Hence, proved.

1 0 1 1 0 1 3 0 3
4. Given: A=|0 1 2], then3A=3/0 1 2|=|0 3 6
0 0 4 0O 0 4 0 0 12
3 0 3
LHS. =[3A|]=[0 3 6|=3(36-0) =3x36=108
0 0 12
1 0 1
RHS. =27|A|=27|0 1 2[=27[1(4-0)]=27x4=108
0 0 4
Since L.H.S.=R.H.S.
Hence, proved.
5. Evaluate the determinants:
3 -1 =2
(1) Given: 0 0 -1
3 -5 0
Expanding along first row, 3‘ _1‘—(—1)‘0 _1+(—2)‘O 0
- 0 3 0 3 =5




6.

(ii)

(iii)

(iv)

Given:

Expanding along firstrow, 1

= 3(0-5)+1{0-(-3)}-2(0-0)
=-15+3-0=-12

3 -4 5
Given: |1 1 -2

2 3 1

Expanding along first row, 3‘3

= 3(1+6)+4{1-(-4)}+5(3-2)
= 3X7+4%x5+5x%1
=21+20+5=46

o 1 2
Given: -1 0 -3

-2 3 0

0
Expanding along first row, 0‘3

= 0(0+9)-(0-6)+2(-3-0)
=0+6-6=0

2 -1 =2
Given: |0 0 -1
3 -5 0

Expanding along first row, 2‘

=2(0-5)+(0+3)-2(0-6)

=-10+3+12 =5
11 -2 11 -2
A=|2 1 -3, = |Al=]2 1 -3
5 4 -9 5 4 -9

‘1 —3‘ ‘2 -3

-1

-9

={-9-(-12)} -{-18-(-15)}-2(8-5)
= —9+12—(-18+15)-2(3)

= 3-(-3)-6

=343-6=0



(i)

(ii)

Given:

UV

Il |6 «x
2-20=2x"-24
-18=2x"-24
2x* =-18+24
2x° =6

x*=3
x:i\/g

X 3

2x 5‘
10-12=5x—-6x
—2=—x

x=2

_‘6 2‘

2 4‘ 2x 4

TR TR TNV
3

&~ N

Uyl

2

X

[
ook

18 6
x*—36=36-36
x*=36=0

x> =36

x=16

Therefore, option (B) is correct.



CLASS -XII MATHEMATICS NCERT SOLUTIONS
Determinants

Exercise 4.2
Answers

X a x+a
1. Given: |y b y+b/=0
z ¢ z+c
x+a a x+a
Operating C, = C,+ C, y+b b y+b|=0= 0=0 [ CiandCzareidentical]
z+c ¢ z+c
= L.H.S.=RH.S.
a-b b-c a-a
2. Onlb-c c—a a-b Operating C, - C,+ C, +C,
c—a a-b b-c
a-b+b-c+c-a b-c a-a |0 b-c a-a
=|lb-c+c—-a+a-b c—-a a-b|=|0 c—a a-b|=0=RHS.
c—a+a-b+b-c a-b b-cl |0 a-b b-c

[~ All entries of one column here first are zero]

2 7 65
3. On3 8 75|, operating C, - C, - C,
5.9 86

65 2 7 7

2 7
=3 8 72/=93 8 8 =9x0=0 [ two columns are identical] Proved.
5 9 81 5 9 9

1 bc a(b+c) 1 bc ab+ac
4. Given: |l ca b(c+a)=|l ca bc+ba

1 ab c(a+b) 1 ab ca+cb

1 bc ab+ab+ac 1 bec 1
Operating C, = C,+ C, 1 ca ab+ab+ac|=(ab+ab+ac)l ca 1
1 ab ab+ab+ac 1 ab 1

= (ab+ab+ac)(0) =0 [ two columns are identical] Proved.



5.

6.

(b+c) q+r y+z
LHS.=|(c+a) r+p z+x operating R, > R + R, +R,
(a+b) p+qg x+y
b+c+c+a+a+b q+r+r+p+p+q y+z+z+x+x+y

= ct+a r+p Z+x
a+b p+q x+y

ﬁMa+b+c) 2(p+q+r) 2(x+y+z) (a+b+c) (p+q+r) (x+y+z)

= c+a r+p z+x =2| c+a r+p Z+Xx
a+b p+q X+y a+b p+q xX+y
b q y
=2lc+ta r+p z+x [operating R, = R, — R, ]
a+b p+gq xX+y
b q y
=2lc+a r+p z+x [operating R; - R, - R|]
a p X
b q 'y
=2|c b4 [operating R, - R, —-R,]
a p x
b q
=-2la p «x [Interchanging R, and R, ]
c r z
a p X a p x
=—(-2)lb ¢ y| [Interchanging R, and R,]=2|p ¢ y/ =RHS.
c r z c r z
0 a -=b 0 -a b
LetA=|-a 0 —c=A=(-1)]a 0 ¢/ [Taking (-1) common from each row]
b c 0 -b -c 0
Interchanging rows and columns in the determinants on R.H.S,,
0 a b
A=—l-a 0 -c = A=-A = A+A=0
b c 0

= 2A=0 = A=0 Proved.



—-a’ ab ac
7. L.H.S.= |ba —-b*  be

2
ca cb -—c

Taking common a,b,c from R,,R,,R; respectively,

-a a a 0 0 2
= abcla -b b|=abcla -b c [operating R, > R + R, ]
a b -—c a b —c
a —b
= abc.2c b‘ = abc.2c(ab+ab) = abc.2c.2ab = 4a’b’c* =RH.S.
a
1 a a
8. (i) LHS. =]l b b’ operating R, R, - R, and R;, >R, - R,
1 ¢ ¢
1 a a’
s b—a b'-a’ _
=10 b—-a b -al|=1 [Expanding along 1st column]
s c—a ¢ -a
1 c—a c¢ —a

_ (b—a)(c—a)i ﬁ:: - (b-a)(c-a)(c+a-b—a)
= (b-a)(c—a)(c—b) = (a—b)(b—c)(c—a) =RH.S. Proved.
1 1 1
(ii) LHS.=la b ¢ operating C, - C,- C,and C;, - C, - C,

b—a c—a|=1

1l
Q

3 3 3 3 3
a b’-a c—a
b—a c—a

=1(b—a)(b2+a2+ab) (c—a)(cz+a2+ac)

1 1

- (b-a)(c-a)

(b*+a”+ab) (I’ +a’+ac)
= (b-a)(c-a)(c*+a* +ac—b’—a’ —ab) = (b—a)(c—a)(c’ —b* +ac—ab)

= (b—a)(c—a)[(c—b)(c+b)a(c—b)] = (b—a)(c—a)(c—b)(c+b+a)

= —(a=b)(c—a)[~(c—b)(c+b+a)] = (a=b)(b—c)(c—a)(a+b+c) =RH.S.



=1

9. |y vy
Z Z
L.H.S. =

10. (i)

2 2
y —X

2 2
Z —X

(y=x)(z=x)

~<
I

2 2
y —X

2 2
Z —X

)(
)(z-
)(z-
)(

=y)(y=2)(z—x)(xy + yz+zx)
yz| x> X xyz
ol =1y" ¥y xz [Multiplying R,, R,,R; by x, y,z respectively]
xy| |27 2 xz
X 1 XX 1
3 1 — y2 y3 1
AR | I PSR S |
X 1
y-x 0 [operating R, - R, - R,,R;, >R, - R,]
=X 0
yox| [0 (e o)
7 -x (z—x)(z+x) (z—x)(z2+x2+zx)
y+x Yy +xt+yx
72+x P 4x 4z

)
)
)
)

x)z—x [yz(z—y)+X(z—y)(Z+y)]

[y =2y +x2” =y | = (y—x)(z—

y=2) (2= ) (y+2)(2 + +2x) = (2 42) (3" #2" +17)]

[yz oyt +xyz X X+ Xy X —xyz—xy X —x y]

x)[yz(z—y)+x(z -y )}

= (y=x)(z=x)(z=y) [ yz+x(z+y)]

—(x=y)(z=x)[=(y-2)|[ye+xz+xy] = (x=y)(y—2)(z—x)(xy+yz+2x) =RHS.

x+4 2x
L.H.S. = [2x x+4
2x 2x
1
= (5x+4)[2x
2x
1
= (5x+4)2x
2x

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

2x | =| 2x x+4 2x [R, >R, + R, +R,]
x+4 2x 2x x+4

1 1
x+4 2x

2x x+4

0 0
4-x 0 [operating C, - C,— C, and C, - C, - C,]
0 4—x



4— 0
= (5x+4)a| " = (5x+4)(4-x)’ =RHS.
0 4—x
ytk y oy 3y+k Yy y
(ii) LHS. = |y y+k y | =P3y+k y+k y [C1 —-C,+ C2+C3]
y 2x  y+k| |3y+k y y+k
Ly y

(By+k)|l  y+k y
1 y y+k

1 y oy
=(By+k)0 &k O [operating C, > C,- C, and C, - C,—- C,]
0 0 k
k 0 5 5
= (3y+k).10 X = (3y+k)k* = k*(3y+k) =RHS. Proved.
a-b-c 2a 2a
11. (i) LHS.=| 2b b-—c—a 2b
2c 2c c—a—>b
a+b+c a+b+c a+b+c
=| 2b b—c—a 2b [R, >R+ R, +R,]
2c 2c c—a->b
1 1 1
= (a+b+c) 2b b—c—a 2b
2c 2c c—a->b
1 0 0
= (a+b+c)|2b —b—c—a 0 [C,—>C,- C and C, > C,- C|]
2c 0 —c—a->b
-b—c— 0
= (a+b+c).1. ; “ = larbro) (et a){~(c+a+b))
= (a+b+c) =RHS. Proved.
xX+y+2z X y
(ii) LHS. =z y+z+2x y
Z X Z+x+2y
2(x+y+z) X y
= 2(x+y+2) y+z+2x y [C1 %C1+C2+C3]

2(x+y+2) X Z+x+2y



1 X y
= 2(x+y+z)1 y+z+2x y
1 X Z+x+2y
1 X y
=2(x+y+2)|0  x+y+z 0 [R, >R,— R, andR; »> R, - R|]
0 0 X+y+z
X+y+z 0 )
=2(x+y+z).1. =2++[++—0J
(xty+z).lf o hys (x+y+2)| (x+y+2)
= 2(x+y+z) =RHS. Proved.
1 X X 1+ x+x° 1+ x+x° 1+ x+x°
12. LHS. = [x° 1 x| = X 1 X [R1 - R+ R2+R3]
X X 1 X x°
1 1 1 1 0 0
=(l+x+x2)x2 I x =(1+)c+)62))c2 1-x* x-x°| [C,>C,- C, andC, > C,- C|]
x x 1 x X -x 1-x
—x2 —x? 1—x)(1+x x(1—x
= (l+x+x2).1. * * = (1+x+x2).1.( )( ) ( )
X=x 1-x —x(1-x) 1-x

= (1+x+xz)[(1—x)2 (1+x)+x2(1—x)2} = (1+x+x2)(1—x)2 (1+x+x2)

(1+x+x2)2 (1—x)2 = [(1+x+xz)(1—x)]2 = (1—x+x—x2+x2—x3)2

= (1—x3)2 =R.H.S. Proved.
l+a° -b’ 2ab -2b
13. LHS.=| 2ab 1-a’*+b’ 2a
2b —2a 1-a* -b’
1+a”+0b 0 -2b
= 0 1+a*+b* 2a [C, > C,-bC, and C, > C, +a C,]
b(l+a’+b*)  —a(l+a’+b’)  1-a*-b’
1 0 —2b 1 0 —2b
= (1+a®+0*) |0 1 2a | =(1+a*+p*) )0 1 2a | [R,>R,~bR|]
b —-a l1-a’-b 0 —-a 1-a*+b°
2, 12\? 2a 2, 12)\? 2, 72 2 A
= (1+a* +5) , o = (1+a+b?) (1-a>+b* +2a°) = (1+a” +b°) =RHS.
—a l—-a +b




a*+1 ab ac
14. LHS.=| ab b*+1 bc

ca cb c*+1

Multiplying C,,C,, C, by a,b,c respectively and then dividing the determinant by abc,

a(a2+1) ab’ ac’ a+1 b2 o’
=L @ b(b*+1) b | =2 2 b ¢’
abc abc| | 5 5
a’c b’c c(c2 +1) a b ¢ +1
l+a’ +b*+c* b c’
:a—ch+az+b2+c2 b’ +1 o [C, > C+C,+C,]
aoc
l+a*+b*+c* b c?+1
1 b ¢’
=1+’ +p’+)1 P +1
1 » c+1
1 b
=(1+a’+b°+’)0 1 0 [R, >R,- R, andR, >R, - R,]
0 0 1
= (1+a’ +b* +¢*)(1)(1-0) = 1+a” +b” +c* =RHS. Proved.
a4y Gy
15. LetA=|a, a, a,, |beasquarematrixoforder3x3. ... 1)

a3 Gy Ay

kal 1 kalZ kal3 kal 1 kalZ kal3
kA = |ka, ka, ka,, = |kA|=|ka, kay,, ka,,
ka,, ka,, ka,, ka,, ka,, ka,,

ay Gy 4

= KA|=K| ay a,, a,|=k'|A] [From eq. (i)]
a3 Gy Gy

Therefore, option (C) is correct.

16. Since, Determinant is a number associated to a square matrix.
Therefore, option (C) is correct.



CLASS -XII MATHEMATICS NCERT SOLUTIONS
Determinants
Exercise 4.3

Answers
| x ooy 1 1 0 1
1. (i) Area of triangle = Modulus of ) x, ¥y, 1= % 6 0 1
A N | 4 3 1
1 1 15
= 5[1(0—3)—0(6—4)+1(18—0)] 2( -3+18) = sa units
| x ooy 1 27 1
(ii) Area of triangle = Modulus of ) x, y, 1= % 1 1 1
Xy, 1 10 8 1
= ‘%[2(1—8)—7(1—10)+1(8—10)]‘ = ‘1[2(—7)—7(—9)—2]‘
1 1
= ‘E(_14+63_2)‘ = ‘5(63—16)‘ ‘— = — sq. units
| x oy 1 -2 =3 1
(iii) Area of triangle = Modulus of ) x, ¥y, 1= % 2 1
A N | -1 -8 1

- ‘%[—2(2+8)—(—3)(3+1)+1(—24+2)]‘ = %[—2(10)+3(4)—22]

1 1

= ‘%(—20+12—22)‘ = —><(—30)‘ = EX?)O‘ =15 sq. units
lx1 y 1 . a b+c 1
2. Area of triangle ABC = Modulus of > x, ¥y, 1= 5 b c+a 1
x oy, 1 c a+b 1

= %[a(c+a—a—b)—(b+c)(b—6‘)+1{b(a+b)_c(c+a)}J‘

= Elale=b)=(0* ~¢*)+(ab+b* ~c*~ac)]

1
= ‘—(ac—ab—bz+c2 +ab+b* —¢* —ac)

1

=|—x0[ =0
2

Therefore, points A, B and C are collinear.



(1)

(ii)

(i)

(ii)

xoyn 1

1
Given: Area of triangle = Modulus of ) x, y, 1=4

Xy 1
. kK 0 1
= Modulusof§4 0 1 =4
0 2 1
= l[1<(0—2)—0+1(8—0)] =4 = l(—2k+8)‘:4
2 2
= |-k+4]=4 =  —k+4=24
Taking positive sign, -k +4=4 = k=0
Taking negative sign, -k +4=—4 = k=38
| xoon 1
Given: Area of triangle = Modulus of 5 x, y, 1=4
Xy 1
-2 0 1
L | = l[—2(4—k)—0+1(0—0)] =4
2 2
0 k 1
= ‘%(—8+2k)‘:4 = |k+4=4 =  —k+d4=H4
Taking positive sign, -k +4=4 = k=0
Taking negative sign, -k +4=—4 = k=8

Let P(x,y) be any point on the line joining the points (1, 2) and (3, 6).

Then, Area of triangle that could be formed by these points is zero.

x oy 1
Area of triangle = Modulus of % x, ¥y, 1=0
x oy, 1
x y 1
= Modulusof%l 2 1/=0 = %[x(2—6)—y(1—3)+1(6—6)]:0
3 6 1
= —4x+2y=0 = —2x+y=0
= y=2x which is required line.

Let P(x, y) be any point on the line joining the points (3, 1) and (9, 3).

Then, Area of triangle that could be formed by these points is zero.



xoyn 1

1
Area of triangle = Modulus of ) x, y, 1=0

x oy, 1
x y 1
= Modulusof%?) 1 1=0 = %[x(l—3)—y(3—9)+1(9—9):|=0
9 3 1
= —2x+6y=0 = —x+3y=0
= x-3y=0 which is required line.

xoo»n 1
Given: Area of triangle = Modulus of % x, ¥y, 1=35
x5y 1
2 -6 1
= Modulus of%S 4 1=35 = %[2(4—4)—(—6)(5—k)+1(20—4k)] =35
kK4 1
= %[O+30—6k+20—4k] =35 = %[50—10k] =35
= |25-5k|=35 =  25-5k=435
Taking positive sign, 25-5k =35 = k==-2
Taking negative sign, 25-5k =-35 = k=12

Therefore, option (D) is correct.



Answers
1. (i)
(ii)
2. (i)

CLASS -XII MATHEMATICS NCERT SOLUTIONS
Determinants
Exercise 4.4

2 -4
Let A=
o
M11 = Minor of a,, =[3|=3 and  Au=(-1)"M, =(-1)"(3)=3
M1z = Minor of a,, =|0]=0 and  Aiz=(-1)"M,, =(-1)’(0)=0
M1 = Minor of a,, =|-4|=4 and Ay = (-1)"'M,, =(-1)"(-4)=4
Mgz = Minor of a,, =[2|=2 and Az = (-1)"M, =(-1)"(2)=2
a c
Let A=
b d
M11 = Minor of a,, =|d|=d and  Aun=(-1)"M, =(-1)(d)=d
M12 = Minor of a,, =|b|=b and  Aiz=(-1)"M, =(-1)’(b)=-b
Mz1 = Minor of a,, =|d|=c and A= (-1)"M, =(-1)"(c)=—c
Mzz = Minor of a,, =|a|=a and  Ax=(-1)"M,=(-1)"(a)=a
1 0 O
LetA=10 1 O
0 0 1
: 10 1+ 2
M1 = Minor of a,, = 01 =1-0=1 and A= (-1) M, =(-1)(1)=1
. O 0 1+2 3
M12 = Minor of a,, = 01 =0-0=0 and A= (-1) M, =(-1)(0)=0
. 01 143 4
M13 = Minor of a,, = 00 =0-0=0 and Aiz=(-1) M, =(-1) (0)=0
: 00 241 3
M2; = Minor of a,, = 01 =0-0=0 and Az=(-1)" M, =(-1)(0)=0
. I 0 242 4
M22 = Minor of a,, = 01 =1-0=1 and Axn=(-1)""M,,=(-1) (1)=1
. 1 O 2+3 5
M23 = Minor of a,, = 00 =0-0=0 and Az=(-1)"" M, =(-1)(0)=0




3.

(ii)

M31 = Minor of a,, =

o = o = = O

M3z = Minor of a,,

M33 = Minor of a,, =

1 0 4
Let A=]3 5 -5
0o 2 2

Mi1 = Minor of q,, =

M1z = Minor of q,, =

W = W=, WO O = o = "= O O W o w = W

M13 = Minor of a,,

M21 = Minor of a,, =

Mz = Minor of a,, =

Mz23 = Minor of a,, =

M31 = Minor of a,, =

M3z = Minor of aj,

M33 = Minor of a,, =

Az1 = Cofactor of a, =(-1)""

A2z = Cofactor of a,, =(~1)""

5
1

0
=0-0=0 and
0
0
=0-0=0 and
0
0
=1-0=1 and
1
-1
‘:10—(—1):11 and
2
-1
‘:6—0:6 and
2
5
| =3-0=3 and
4
=0-4=-4 and
2
4
=2-0=2 and
2
0
‘:1—0:1 and
1
4

1‘:0—2O=—2O and

4

1‘ =-1-12=-13 and

0
‘:5—0:5 and
5

Elements of second row of A are a, =2,a,, =0,a,, =1

38
2 3

8‘ = (-1)' (15-8)=7

3

- ) (-16)=-(-7) =7



Azs = Cofactor of a,, =(~1)"" = (-1) (10-3)=-7

53
1 2
A=a, +A, +a,A,, +a,A,, = 2(7)+0(7)+1(-7)=14-7=17

4. Elements of third column of A are a,, = yz,a,, = zx,a,; = xy

|l
A13 = Cofactor of a,, = (—1)1 ’ | Y = (—1)4 (z=y)=2z-y
z
3|l x 5
Az3 = Cofactor of a,, =(-1) - (-1) (z—x)=x-z
z
sl x 6
As3 = Cofactor of a, =(-1) N (1)’ (y-x)=y-x
y

A=a,+A,+a,Ay,+ayAy = yz(z—y)+zx(x—2)+xy(y—x)
— yzz—yzz+zx2—xzz+xy2—x2y — (y22—yzz)+(xy2—xz2)+(xzz—x2y)
= yz(z—y)+x(y2—z2)—x2(y—z) = (y—z)[—yz+x(y+z)—x2:|
= (y—z)(—yz+xy+xz—x2) = (y—z)[—y(z—x)+x(z—x)]

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

5. Option (D) is correct.



Answers

1. Here

2. Here

a, a, 1 2 1 2
el el o
a, a 3 4 3 4
A11 = Cofactor of a,, =(~1)" (4) = 4
A1z = Cofactor of a, =(-1)’(3)=-3
Az1 = Cofactor of a, =(-1)'(2)=-2
A2z = Cofactor of a,, =(~1)" (1) =1
adj.A={A“ Alz'{ 4 —3}{ 4 —2}
A, Al |2 1] |3
a, a, da; I -1 2 I -1
A=|a, a, a,|=|2 3 5 = |Al=|2 3 5
a, Qi 0y -2 0 1 -2 0 1
A”:+3 =3 A12——2 ‘:—(2+10):—12
01 21
A13:+‘2 3‘: A21——_1 2‘—(—1):1
20 0 1
A=+ 2‘=1+4=5 Ay=—| _1‘=—(— )=2
1 2 0
A31:+_1 2‘_—5— =11 A32——1 2‘:—(5—4):—1
35 25
A=+ _1:3+2:5
3
LA, ALl [3 -12 5 31 -1l
adi. A=A, A, A,l=[1 5 2|=|-12 5 -1
4 Ay, Ayl |11 -1 5 6 2 5
3} _ {—6 —3}
= adj. A=
-4 -6 4 2
2 30[-6 -3] [-12+412 -6+6] [0 0
—4 —6“4 2}_{24—24 12—12}_{0 0}

CLASS -XII MATHEMATICS NCERT SOLUTIONS
Determinants
Exercise 4.5




_ _ {—6 —3“2 3} {—12+12 —18+18} {0 0} -
Again (adj.A).A= = = | e (ii)

4 2|4 -6 8-8 12-12 00
2 3
And |A|:‘ A 6‘ =2(—6)-3(—4)=-12+12=0
again [Al1=[AlL=(0) . <[ | (i)
n = = ={ |
gal 2 0 1 0 0 i

From eq. (i), (ii) and (iii) ~ A. (adj. A) = (adj. A). A= |A|

1 -1 2 1 -1 2
LetA=(3 0 -2 = |A|=p 0 -2
10 3 1 0 3
A, =+ ‘_+0+0 0 AIZ——13 - ‘:—(9+2)=—11
A13:+3 O‘:+(0—o):0 AZI——_I 2‘—(—3—0):3
10 0 3
A=+ 2‘:3—2:1 Ap=] _1‘:—(0+1):—1
13 10
A31—+_1 ‘:2—0:2 A32——1 2‘:—(—2—6)=8
0 - 3 -
Ay = _1‘:3+0:3
30

-11 O 0 3 2
I —-1|=(-11 1 8

Ay Ap A
adj. A=Ay Ay Ay
A, A, A

31 32

3 2] [0+114+0 3-1-2 2-8+6
A. (adj. A) = { 0 ~11 1 8[=[0-0-0 9+0+2 6+0-6
0 3 -1 3| |0+0+0 3+0-3 2+0+9
11 0 0
=lo 11 o (i)
0 0

211 -1 2 0+9+2 0+0+0 0-6+6
Again (adj.A).A=|-11 8113 0 —-2|=|-11+3+8 11+0+0 —-22-2+24
- 31|11 0 3 0-3+3 0-0+0 0+2+9



7.

11 0 O

=lo 10| . (ii)
0 0 11
1 -1 2
And  |A|=3 0 -2 =1(0-0)—(-1)(9+2)+2(0-0)=0+11+0=11
1 0 3
1oo] 11 0o 0O
Also  |AlI=|A|LL=11{0 1 0|={0 11 0
001l |0 0 11
.......... (iii)
From eq. (i), (ii) and (iii) ~ A. (adj. A) = (adj. A). A = |A|I
2 -2 2 -2
LetA= A|= =6-(-8)=6+8=14= 0
4 3 4 3
. Matrix A is non-singular and hence A~ exist.
, 32 P T 1[3 2
Now adj.A= And A =—adjA=—
-4 2 A 14| -4 2
-1 5 -1 5
LetA = . |Al= = 2—(-15)=-2+15=13%0
-3 2 -3 2
. Matrix A is non-singular and hence A~ exist.
Now adj.A= And A =—adjA=—
3 -1 A 1313 -1
123 123
LetA=|0 2 4 |A|=]0 2 4] =1(10-0)-2(0-0)+3(-0)=10#0
005 005
A exists.
A=+l =+(0-0)=10 A= Y=—(0-0)=0
11 = 05" =10, 12 = 05" =V,
A=+ J=+(0-0)=0 A= - J|==(10-0)==10
13 = 0o~ =y, 21 = 0 5° = )
A=+ 2|=+(5-0)=5 Ass= | 2|=—(0-0)=0
22 = 0 5— =9, 23 = 0 0— — VY,




A31=+2 ‘=+(8—6)=2, A32——‘1 3‘——(4—0):—4,
2 0 4
A33=+1) ‘=+(2—0)=2
100 0 0] [10 -10 2
adj.A=|-10 5 0|=[0 5 -4
2 -4 2110 0 2
10 -10 2
Al = adj.A:io 5 -4
A Yo 0 2
10 0 10 0
8. LetA=|3 3 0 |A|=3 3 0]=1(-3-0)-0+0=-3%0
52 -1 52 -1
A exists.
A11=+3 0‘=+(—3—0)=—3, A12:—3 0‘:—(—3—0):3,
2 -1 5 -1
A=l 3‘:+(6—15):—9, A= | 0‘=—(0— )=0,
52 2 -1
AZZ:"‘; _0‘:"'(_1_0):_1' A23=—; 2‘=—(2—0)=—2,
A31=+0 0‘=+(0—0)=0, A32:—1 O‘:—(O— )=0,
30 30
— 1 0_ —
A33—+3 3‘—+(3—0)—3
-3 3 9] [3 0 0
adj.A{o -1 —2]: 3 -1 0
0O 0 3 9 -2 3
3 0 0
Al_iadJA:_—l{3 -1 0
A
9 -2 3
2 1 3 2 1 3
9. LetA=|4 -1 0 A|=[4 -1 0 =2{(-1)-(4)}+3(8-7)=-3%0

=7 2 1 -7 2 1



A™! exists.

A=+ O‘:+(—1—o):—1, A= O‘:—(4—0):—4,
2 1 -7 1
A13:+_47 21‘:+(8— )=1, A21=—12 31‘=—(1— )=35,
Axn=+ . 3‘:+(2+21):23, A= — 2 1‘:—(4+7):—11,
-7 1 -7 2
13 2 3
A;;1:+_1 O‘:+(O+3):3, A32:—4 0‘:—(0—12):12,
Azz =+ 11‘:+(—2—4):—6
-1 4 17 [-1 5 3
adiA=|5 23 -11|=|-4 23 12
3 12 -6 1 -11 -6
-1 5 3
A‘I:iadj.A:_—I: -4 23 12
A S R TR
1 -1 2 1 -1 2
10. LetA=|0 2 -3 o |Al=l0 2 =3[=1(8-6)—(-1)(0+9)+2(0-6)=-1%0
3 -2 4 3 -2 4
A" exists.
A= 4| _3‘:+(8—6):2, A= _3‘:—(0+9)=—9,
-2 4 3 4
A= 4| 2‘:+(0—6):—6, P 2‘:—(—4+4)=0,
3 -2 -2 4
Aos= 4| 2‘:+(4—6):—2, Avs=—| = —(-243)=-1,
3 4 3 -2
Az =+ 21 _i‘:+(3—4):—1, A32=—:) _23‘=—(—3— )=3,
Ags= +| _1‘=+(2—0)=2
0 2

2 -9 -6/ [2 0 -1
adj.A=| 0 -2 -1|=[-9 =2



11. LetA=

12. Given:

1

0

0 cosa

0 sina

2 0 -1 -2 0 1

adjA= —=|-9 -2 3 9 2 -3

6 -1 2 6 1 =2

0 0 0
sin |A|: 0 cosa sina
—cosa sin@  —cosq

= 1(—005205—sin2 0{)—0+0=—(cos2 o +sin’ a')z—l;tO

A" exists.
cosa sin
A= 4| :+(—c0s2a—sin2a):—(cosza+sin2a):—1,
sin@ —cosd
A= 1= (0-0)=0 A=+ % =1(0-0)=0
7o 0 —cosal - o 0 sina| S
0 0 1 0
A= —| =-(0-0)=0, Ay = + =+(—-cosa—0)=—cosa,
sin@ —cos¢| 0 —cosa
1 0 . . 0 0
Azz = — . =—(Sln6b’—0)=SlIl6¥, Az =+ . =(O—0)=0,
0 sin¢| cosa sinq
A= - Y—(sina—0)=—s Az =+ +(cosa—0)
= - =—(sinad—0)=-sinc, = =+(cosa—0)=cosaxr
32 0 sin¢| . 0 cosa
-1 0 0 -1 0 0
adj,A=| 0 —cosa -—sina|=|0 -cosa -sinx
0 -sina cos 0 -sina cosa
. -1 0 0 1 0 0
Alzmadj.A= —| 0 —cosar -sina|=|0 cosa  sina
0 -sina cosa 0 sina —cosx
. 7 7
Matrix A = |A|= =15-14=1#0
5 5
5 -7 5 -7
A =L adj A—l =
A -2 3 -2
. 8 6 8
Matrix B = B|= =54-56=-2 # 0
9 7 9
9 -8
B =L adj. B = 1
|B| -2|-7 6



3 7(|6 8 18449 24463 67 87
Now AB-= = =
2 50|79 12435 16445 47 61

67 87
|AB|= = 67(61)—87(47)=4087-4089=-2%0
47 61
L1 1[61 —87
Now LHS.=(AB)' =— adj. (AB)=—| | .. i
(AB) [AB| j- (AB) —2{—47 67} )
Lo, 1[99 =8][5 -7 1 [ 45416 -63-24
RHS.=B'A"'= — - L
2|-7 6|2 3 2| -35-12  49+18
161 —87 )
=— | (ii)
2| -47 67
From eq. (i) and (ii), we get L.HS.=RH.S. =  (AB) =B"A"
, 3] i 317 31
13. Given: A= A"=AA=
-1 2 -1 2||-1 2

9-1 3+2 8 5
- =
3-2 —1+4]| |-5 3

, , 8 5 317 10
LHS. = A>=5A+71=A>-5A+71, = -5 +7

-5 3 -1 2 0 1
8 5 15 5 7 0 8—15 5-5 7 0 -7 0 7 0
= — =+ = + = +
-5 3 -5 10 0 7 -5+5 3-10 0o 7 0 -7 0o 7
747 0407 [0 0 i _
= = =0=RHS. =  A*-5A+7L,=0 ... (i)
0+0 -=7+7 0 O
To find: A™', multiplying eq. (i) by A™".
- A’AT-SAAT+TLAT =0A" =  A-5L+7A7 =0
| 317 [1 0] [31][5 0] [2 -1
= TA™ =—A+5I, = +5 - + -
-1 2 0 1 -1 2 0 5 1 3
= A _1 2 -1
711 3
_ 32 i 3 273 2
14. Given: A= A"=AA=
11 I 1)1 1

9+2 642 11 8
- =
3+1 2+1 4 3

) B 11 8 32 1 0|
A" +aA+bl,=0 = 4 3 +a +b =0



- P e

{11+3a+b 8+2a+0} _{0 0}

= =
44a+0 3+a+b 00
We have 11+3a+b=0 ... (i)
8+2a+0=0 = 2a=-8 = a=—4
Here a =—4 satisfies 4+a+0=0 also, therefore a=-4
Putting a =—4 in eq. (i), 11-12+bh=0 = b—-1=0 = b=1

Here also b =1 satisfies 3+a+b =0 , therefore b=1
Therefore, a=—4 and b=1
1 1 1 1
. Given: A=[1 2 -3 AP=|1 2 =31 2 -3
2 -1 3 2
1+1+1 1+2-1  1-3+3 4 2 1
= A’=[142-6 1+4+3 1—6—9}
2-1+6 2-2-3  2+3+9
4 2 1t 1 1
Now A’=A’A=|-3 8 -14||1 2 -3
7 -3 14|[|2 -1 3

44+2+2 4+4-1 4—-6+3 8 7 1
=|-3+8-28 -3+16+14 —3-24-42|=|-23 27 -69
7-3+28 7-6-14 7+9+42 32 —-13 58
LHS.= A>—6A% +5A +11I
8 7 1] 4 2 1 1 1 1 100
=123 27 —-69|-6|-3 8 ~—14[+5/1 2 -=3[+11/0 1 0
|32 -13 58 7 -3 14 2 -1 3 001

8 7 1] [24 12 6 5 5 5 11 0 0
=|-23 27 -69|-|-18 48 -84|+|5 10 -—15(+{0 11 O
| 32 —-13 58 42 -18 84 10 =5 15 0 0 11

[ 8—24+5 7-12+5 1-6+5 | [11 0 0O
=|-23+1845 27—-48+10 —-69+84—15|+|0 11 0O
| 32-42+10 —13+18-5  58-84+15] [0 0 11

[-11 0 0 11 00 00 0]
= 0 =11 0 [+|/0 11 0/=|0 0 0|=0=RHS.
0 0 —11| |0 0 11 00 0]




16.

Now, tofind A”', multiplying A*-6A%+5A+111=0 by A™
= A’AT —6A’AT +5AAT +1ILAT =0.A™

= A?—6A+5I+11A7"'=0 = 11A™ =6A-51-A"

1 1 1 1 00 4 2 1
= 11A"'=6/1 2 -3|-5/0 1 0|-|-3 8 -14
2 -1 3 0 01 7 -3 14

(6 6 6 500 4 2 1
= 11A7'=|l6 12 -18|-|0 5 0|—-|-3 8 —14
12 -6 18| [0 0 5 7 -3 14
[6-5-4 6-2 6-1 -3 4 5
= 1A =] 643 12-5-8 —18+14 |=|9 -1 -4
| 12-7 -6+3  18-5-14 5 =3 -1
| 3 4 5
= A'=—[ 9 -1 -4
11
5 =3 -1
2 -1 1 2 -1 12 -1
Given: A=|-1 2 -—1| . Al=l-1 2 -—1|-1 2
1 -1 2 1 -1 2|1 -1
4+1+1 -=-2-2-1 1+1+2 6 -5 5
= A’=|-2-2-1 1+4+1 -1-2-2|=|-5 6 -5
2+1+2 —-1-2-2 1+1+4 5 =5 6

6 -5 52 -1 1
Now A’=A’A=|-5 6 -51-1 2 -1
5 -5 611 -1 2
12+5+5 -6-10-5 6+5+10 22
=|[-10-6-5 541245 —-5-6-10| =|-21
10+5+6 —-5-10-6 5+5+12 21
L.HS.= A*—6A%+9A — 41
22 -21 21] 6 -5 5 2 -1 1

-21 21
22 =21
-21 22

1 00

=|-21 22 -21|-6/-5 6 -5(+9|-1 2 -1|-4/0 10

| 21 =21 22 5 =5 6 I -1 2

22 =21 21| [ 36 -30 30 I8 -9 9

001
4 00

=|-21 22 -21|-/-30 36 -30(+/-9 18 -9 |-10 4 0

21 =21 22 30 =30 36 9 -9 18

004



17.

18.

[ 22-36 -21+30 21-30 184 -9-0 9-0
=[-214+30 22-36 -21+30|+|-9-0 18-4 -9-0
| 21-30 -21+30 22-36 9-0 -9-0 18-4
14 9 -9 -14 9 -9 00O
= 9 -14 9 |+ 9 -14 9 =10 0 0[=0=RH.S.
|9 9 -14 -9 9 -14 00O
Now, tofind A”', multiplying A’ -6A*+9A —4I by A™
= A’AT —6A’AT +9AAT —4LAT =0.A"'
= A’ —6A+91-4A"'=0 = 4AAT" = A*-6A+91
6 -5 5] [2 -1 1 100
= 4A"'=|-5 6 -5|-6/-1 2 —-1|+9/]0 1 0
5 -5 6 1 -1 2 001
6 -5 5] [12 -6 6| (9 00
= AA'=|5 6 -5 |—-|-6 12 —6|+0 9 0
5 -5 6] |6 -6 12|/ (009
[6-12+9 -5+64+0  5-6+0 31 -1
= AAT' =] -5+6+0 6-124+9 -5+6+0 |=|1 3 1
| 5-6+0 -5+6+0 6-12+9 -1 1 3
301 -1
= A’l—l 1 3 1
4
-1 1 3
If A is a non-singular matrix of order nxn, then  [adj. A|=|A "
Putting n =3, |adj. A|=|A[
Therefore, option (B) is correct.
Since AA™'=I
1
pat=ll = s s A
Al

Therefore, option (B) is correct.



CLASS -XII MATHEMATICS NCERT SOLUTIONS
Determinants

Exercise 4.6
Answers

1 2 2
1. Matrix form of given equationsisAX=B = {2 SMX} = {3}
y

Therefore, Unique solution and hence equations are consistent.

2 -1 5
2. Matrix form of given equations is AX = B = L | }{X} = L}
y

2

Therefore, Unique solution and hence equations are consistent.

1 3 5
3. Matrix form of given equations is AX = B = { }{X} = { }

2 6|y 8
1 3 5
A= and B =

1 3
|A|:‘ ‘:6—6:0
2 6

, {6 —3}{5} {30—24} [6}
Now (adj.A)B = = = #0
-2 1|8 -10+8| | -2

Therefore, given equations are inconsistent, i.e., have no common solution.

111 X 1
4. Matrix form of given equations is AX =B = 2 32 y|=|2
a a 2allz 4

111 111

Here A=|2 3 2 s |Al=2 3 2

a a 2a a a 2a



= |A|=1(6a—2a)—1(4a-2a)+1(2a—3a) = 4a—2a—a=a # 0

Therefore, Unique solution and hence equations are consistent.

3 -1 =2||x 2
Matrix form of given equations is AX = B = 0 2 -1]y|=-1
3 -5 0]z 3

3 -1 =2 3 -1 -2
Here A=|0 2 -1 o |Al=p 2 -1
3 -5 0 3 -5 0
= |A|=3(0-5)—(-1)(0+3)+(-2)(0—6) = 3(=5)+3+12 = —15+15=0
-5 10 5
Now (adj.A)=|-3 6 3
-6 12 6
-5 10 572 ~-10-10+15] [-5
And  (adj.A)B=|-3 6 3| -1|=| -6-6+9 |=[-3[#0
-6 12 6|3 —12-12+18| |-6

Therefore, given equations are inconsistent.

5 -1 4][x] [5
Matrix form of given equations is AX = B = 2 3 S5|y|=|2
5 -2 6]z |-
5 -1 4 5 -1 4
Here A=[2 3 5 A=z 305
5 =26 5 =26
= |A|=5(18+10)—(—1)(12—-25)+4(—4—15) = 140-13-76=140-89 =510

Therefore, Unique solution and hence equations are consistent.

5 2| «x 4
Matrix form of given equationsis AX=B = =

7 31y 5
5 2 X 4
Here A= , X = and B =
7 3 y 5

52

|A|:‘7 5

‘ =15-14=1+%0

1
Therefore, solution is unique and X=A"'B = w(adj. A)B



10.

- m :%{—37 ﬂm ) {1—22;025}:[%3}

Therefore, x=2and y=-3

2 —1}l«x -2
Matrix form of given equations is AX =B = =

2 -1 X -2
Here A= , X = and B =
3 4 y 3

2 -1
|A|= = 8—(-3)=8+3=11%0
3 4
Therefore, solution is unique and X = A™'B = ﬁ(adj, A)B
= - — = — = — =
111-3 2|3 1116+6 11)12 12
' 7
Therefore, x=_—5 and y:g
11 11

4 -3 x 3
Matrix form of given equationsis AX=B = { M } = { }

3 -5
4 -3 X 3
Here A= , X = and B =
3 =5 y 7

4 -3
|A|:‘3 5‘=8—(—3):—20—(—9):—20+9:—11¢0
Therefore, solution is unique and X =A™'B = ﬁ(adj. A)B
H I {-5 3}{3} I {—15+21} I m 9,
- = — = — = =
1113 4|7 —11]-9+28 -11{19 -19
’ A
Therefore, x:_—6 and y=_—19
11 11

5 2| x 3
Matrix form of given equations is AX =B = =

3 2|y 5
52 X 3
Here A= , X = and B =
32 y 5



11.

12.

52

A|= =10-6=4%0
32
Therefore, solution is unique and X=A"'B = ﬁ(adj. A)B
X 112 =-2|3 1/16-10 1|4 -1
= = — = — =— =
y| 4/-3 5|5 4-9+25| 4116 4
Therefore, x=-1and y=4

Matrix form of given equations is AX = B = I -2 -1jly|= %

2 1 1 X 1
Here A=|1 -2 -1|,X=|y| andB= %
0 3 =5 Z 9
2 1 |
A|=1 -2 -1 =2(10+3)-1(-5-0)+1(3-0) = 26+5+3=34 0
0O 3 -5
Therefore, solution is unique and X =A"'B = ﬁ(adj. A)B
] 138 1 [13+12407 34 1
= =—|5 —10 3|3 |=—|5-15+27|=—[17 |=|]
. 3 3 6 5 A 3 3-9-45 . 51 A
2 -0 729 7 - -3
7!
1 3
Therefore, x=1,y=§ and z=—
-1 1 |x 4
Matrix form of given equations is AX = B = 2 1 =3iy[=|0
1 1 2
1 -1 1 X 4
Here A=12 1 =-3|,X=|y| andB=|0
1 1 1 Z 2
I -1 1

Al=2 1 =3 =1(1+3)=(-1)(2+3)+1(2-1) = 4+5+1=10%0
11 1



1
Therefore, solution is unique and X =A"'B = —(adj. A)B

|A]
X . 4 2 214 . 16+0+4 . 20 2
= y = — —5 0 5 0 = — —20+0+10 = — —10 = —1
10 10
Z 1 =2 3|2 4-0+6 10 1
Therefore, x=2,y=—-1and z=1

13. Matrix form of given equations is AX =B = I =2 1 (|y|=|-4
3 -1 =2||z 3

2 3 3 x 5
Here A=|1 -2 1 |,X=|y| andB=|-+4
3 -1 =2 F4 3
2 3 3
A=l -2 1|=2(4+1)-3(-2-3)+3(-1+6) = 10+15+15=40%0
3 -1 =2
Therefore, solution is unique and X =A"'B = ﬁ(adj. A)B
x . 5 3 915 | 25-12+27 | 40
= yi=—|5 =13 1 ||-4|=—25+52+3 | =—|80 |=|2
40 40 40
Z 5 11 =-7}|3 25-44-21 -40| | -1
Therefore, x=1,y=2and z=-1
-1 2 ||x 7
14. Matrix form of given equations is AX = B = 3 4 =S5iyl|=|-5
-1 3|z 12
1 -1 2 X 7
Here A=|3 4 -5|,X=|y| andB=|-5
2 -1 3 F4 12
1 -1 2
A|=3 4 -5 =1(12-5)-(-1)(9+10)+2(-3-8) = 7+9-22=4=0
2 -1 3

1
Therefore, solution is unique and X =A™'B = —(adj. A)B

A



| 7 1 =37 | 49-5-36 18 2
= yI=g -19 -1 11]|-5 =2 ~133+5+132 =2 4 |=]1
z 11 -1 7|12 ~77+5+84 12| |3
Therefore, x=2,y=1and z=3
2 -3 5 2 -3 5
15. Given: MatrixA=(3 2 -4 o |Al=p 2 -4
11 =2 1 1 =2
= |A|=2(-4+4)—(-3)(-6+4)+5(3-2) = 0-6+5=-1%0

1
A™' existsand A™ :w(adj. A)
Now, A,=0A,=2,A;=1and A, =-1A,,=-9,A,,=-5and A, =2,A,,=23,A,, =13
o 2 17 [o -1 2
adjiA=|-1 -9 -5 2 -9 23
2 23 13 1 -5 13

. 0O -1 2 0o 1 -2
Fromeq. (i), A™ == 2 -9 23|=|-2 9 -23
-5 13 -1 5 -13

2 =3 5||«x 11
Now, Matrix form of given equationsisAX=B = 3 2 —4|y|=|-5

I 1 =2z -3

2 -3 5 X 11
Here A=|3 2 —-4|,X=|y| andB=|-5
1 1 =2 Z -3

Therefore, solution is unique and X = A™'B

X 0 1 =2 |11 0-5+6 1
= yi=|-2 9 =-23|-5|=|-22-45+69|=|2

Z -1 5 -—-13||-3 -11-25+39 3
Therefore, x=1,y=2and z=3

16. Let%x, Ty, Tz per kg be the prices of onion, wheat and rice respectively.

According to given data, we have three equations,
4x+3y+27=60

2x+4y+62=90
6x+2y+3z=70



4 3 2| x 60
Matrix form of given equations is AX =B = 2 4 6| y|[=|90
6 2 3|z 70
4 32 X 60
Here A=|2 4 6|,X=|y| andB=[90
6 23 Z 70
4 3 2
|A|=[2 4 6] = 4(12-12)-3(6-36)+2(4-24) = 0+90—-40=50+0
6 23

Therefore, solution is unique and X =A"'B = ﬁ(adj. A)B

Now, A, =0,A,=30,A,=-20
A, =-5A,=0A, =10
A, =10,A,, =-20,A,, =10
0 30 -20] [0 -5 10
adiA=|-5 0 10|=/30 0 =20
10 -20 10 20 10 10

X . 0 -5 10|60
= Fromeq.(i), |y|=—] 30 0 -=20([90
Z

50
-20 10 10 || 70
—450+700 250
:i 1800—-1400 :i 400 |=|8
—1200+900+ 700 50 400
Therefore, x=5,y=8 and z=8

Hence, the cost of onion, wheat and rice are¥ 5,% 8 and X 8 per kg.



CLASS -XII MATHEMATICS NCERT SOLUTIONS
Determinants
Miscellaneous Exercise

Answers
X sin@ cos@
1. Let A=|-sinf@ —x 1
cosd 1 X

Expanding along first row,

—x 1  |-sin@ 1 —sinfd —x
A=x —sin@ +cosé
X cos@ «x cos @ 1
= A= x(—x"—1)—sin (—xsin @ —cos ) +cos @ (—sin §+ xcos 6)
= A=—x"—x+xsin’ @+sin@cos @ —sin fcos @+ xcos’ 6
= A=-x"—x+x(sin* §+cos’ @) = —x’ —x+x = —x’ which is independent of 6.

a a’ bc
2. LHS.=|b b* ca

c ¢ ab
a’ a abc a a 1
Multiplying R1 by a, R2 by b and Rs by ¢, b> b abc =a—bcb2 b 1
2 3 abc 2 3
¢’ ¢ abc c c 1
a a 1 1 a@ a
=p> b 1l=-1 b b [Interchanging C1 and Cs]
1 1 & ¢
1 a & 1 a a
=(=)(=)|t »* P’|=[1 b* b’| [Interchanging Cz and C3] Proved.
1 ¢ ¢ 1 ¢ ¢
cosacosff cosasinff —sina
3. Let A=| —sinf cos 0

sinacos B sinasinff  cosa

Expanding along first row,

coscos f(cosacos f—0)—cosasin B(—cosasin f—0)—sin a’(—sin asin® B —sin arcos’ ,B)

cos’ acos® B+cos” asin® B +sin’ a’(sin2 B +cos’ ,B)



cos’ a’(cos2 B +sin’ ,B)+sin2 Ol(sin2 B+ cos’ ﬁ)

cos’ @ +sin’
1

b+c c+a a+b
Given: A=|c+a a+b b+c|=0
a+b b+c c+a

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

= A=| c+a a+b b+c |=0 [R, >R, +R,+R,]
a+b b+c c+a
1 1 1
= A=2(a+b+c)c+a a+b b+c|=0
a+b b+c cH+a
Here, Either 2(a+b+c)=0 =  a+b+c=0 L. (i)
1 1 1
Or ct+a a+b b+c|=0
a+b b+c c+a
1 0 0
= cta a+b-c-a b+c—c—a|=0 [C,>C,-C, and C, - C,-C|]
a+b b+c—a-b c+a-a->b
b—c b-a ) .
= =0 [Expanding along first row]
c—a c—b

= (b—c)(c=b)—(b—a)(c—a)=0

= bc—b*—c*+bc—bc+ab+ac—a* =0

= —a’-b*=c*+ab+bc+ca=0

= 2a> +2b* +2¢* —=2ab—-2bc—2ca =0

= a’t+a*+b*+b*+c*+c*=2ab—-2bc—2ca=0

= (a2+b2—2ab)+(b2+cz—2bc)+(a2+cz—2ca):0

= (a=b)’ +(b=c) +(c—a)’ =0

= a-b=0and b—c=0and c—a=0 [x2+y2+zz=O,thenx=0,y=0,z=0]
= a=band b=c and c=¢ L. (ii)

Therefore, from eq. (i) and (ii), either a+b+c=0 or a=b=c



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

x |=0 [R, >R, +R,+R;]

Given: X x+a x |=0 = X x+a
X X x+a X X x+a
1 1 1
= (3x+a)lx x+a x |=0
X X x+a
Either 3x+a=0 = x=_—3a
1 1 1
Or X Xx+a x |=0
X X x+a
1 0 O
= x a 0/=0 [C2—>C2—C1 andC3—>C3—C1]
x 0 a
= 1(a*-0)=0 = a'=0 = a=0
But this is contrary as given that a #0.
Thmeﬁnejhnneq(ﬂ,x:%?isonWthesduﬁon
a’ bc  ac+c? a’ bc c(a+c)
L.H.S. = |a* +ab b? ac | =la(a+b) b’ ac
ab b +bc ab  b(b+c) ¢’
a C ((,I+C)
= abc (a+b) b a

b (b+c) c

a—a-b-b c¢c-b-b-c a+c—-a-c
abc a+b b a
b b+c c

-2b -2b 0 -2b 0 0
abcla+b b al = abcla+b —-a a

b b+c ¢ b c c

abc(-2b)(-ac—ac) = 4a’b’c* =RH.S,

[R, >R,-R,-R,]

[Cz %CZ_CI]

Proved.



3 -1 1 I 2 =2

Given: A'=|-15 6 -5|andB=|-1 3 0
5 -2 2 0o -2 1
Since, (AB) =B7'A™ [Reversallaw] ... (i)
1 2 =2
Now [B|=|-1 3 0|=1(3-0)-2(-1-0)+(-2)(2-0) = 3+2-4=1=0
0 -2 1

Therefore, B™' exists.

B, =3,B,=1,B,=2 and B,, =2,B,, =1,B,, =2 and B, =6,B,, =2,B,, =5
31 2] [3 26
adi.B=[2 1 2|=[1 1 2
6 2 5/ |2 25
32 6
B'=(adj. B)=21 1 2
L
2 25
32 6/[3 -1 1
Fromeq. (i), (AB) =[1 1 2[-15 6 -5
2 2 55 -2 2
9-30430 -3+12-12 3-10+12 9 -3 5
- (AB)' =|3-15+10 -1+6-4 1-5+4 |=|-2 3 1

6-30+25 -2+12-10 2-10+10 1 0 2

1 -2 1 1 -2 1
Given: MatrixA=|-2 3 1 |A|:—2 3 1
1 1 5 1 1 5
= |A|=1(15-1)—(-2)(-10-1)+1(-2-3) = 14-22-5=—-13%0

Therefore, A™' exists.
A, =14,A, =1LA,=-5and A, =11,A, =4,A,, =-3
and A, =-5,A,,=-3,A,;=-1
14 11 -5
adjA=| 11 4 -3 | =B (say)
-5 =3 -1



1 -1
A'=—(adj.A) =—| 11 4 -3 i
|A|(aJ )= 5 ®
-5 -3 -1
14 1 -5
= [Bl=|11 4 -3 =14(-4=9)—11(=11-15)-5(~33+20) = 169%0
-5 -3 -1

Therefore, B™' exists.
B, =—13,B,, =26,B,, =—13 and B,, =26,B,, =—39,B,, =—13

and B, =-13,B,, =-13,B,, =65

-13 26 -13 ]
adj.B=|26 -39 —13|=-13|-2
~13 13 —65
—2 1 1 -2 1
:B‘I:(adj.A)lzﬁ(adj.B) 1;9( 13) 2 3 1 =1_—;—2 30 1 ...(ii)
1 1 5 1 1 5
Now  to find adj. A™' = adj. C (say), where

won s | s T Hs A
C=A1:1_—; 151 43 —31 = ‘1%3 _%1 %3
T As VAR

4 -4 -4 9 11\ -11 15 5(-33 20
C=A"= — — — +— —+—
13 \169 169 13 JL169 169) 131169 169
o —14(-13) 11(-26 5(-13 14 22 5 -13 —1
C=AT"=——| — |[+—| — |+— = - - =
13 \169 ) 131169 ) 13\169 169 169 169 169 13

Therefore, C™' exists.

-1 2 -1 2 -3 -1
Gy ZE’Clz :B’Cls :B and C,, :B’sz :B’Czs :B
-1 -1 -5
M4 Cu=3Ce =G Tyg
-1 2 -1
%3 %3 %3 . 1 -2 1
i = 1 -1y — 2 -3 -1 — M
adj. A = adj. (A ) %3 %3 %3 T 2 3 1 (iii)

_%3 _%3 _%3 bl



R 1 -2 1
N /ﬁ 5 1 1 5
() (adj. A)"' = adj (A 1)
1 -2 1 1 -2 1
= 1__; -2 31 =1__; -2 3 1 [From eq. (ii) and (iii)]
1 1 5 1 5
) (A7) =a
1 -2 1 1 -2 1
= o 1|={—2 3 1
13
1 5 1 1 5
X yooox+yl 2(x+y) 2(x+y) 2(x+y)
Let A=| y x+y x [=| vy x+y x [R, >R, +R,+R,]
xX+y x y x+y x
1 1 1
=2(x+y)| y Xty X
x+y X y
1 0 0
=2(x+y)| ¥y  x+y-y  x-y [C, »C,~C, and C, - C,~C,]
Xty Xx-x-y y-x-y
10 0
=2(x+y) y X x—y =2(X+y),1 X xX—y
—y  —x
X+y —Yy —-X
= 2(x+ )"+ y(x-y)) = 2(x+y)(=" +ay—y?)
- 2 )P omy?) = 2 +y)
1 X y
10. Let A=l x+y
1 X xX+y
1 X y
=0 x+y-x 0 [R, >R, -R, andR, >R, -R|]

0 0 X+y-y



11.

12.

I x vy
0
o y o0 :13 =
0 0 «x
a o B+ a o a+f+y
LHS.=|8 B y+a=|8 B a+p+ [C, > C,+C ]
y v oatB| |r v atp+
a o 1 a a1
=(a+p+y)|B B 1| =(a+p+y)|f-a p’-a* 0 [R,>R,-R, andR, >R,-R]
v oro1 y-a y-o 0
Expanding along third column, (ar+ ,B+;/)'B_a poa
r-a 7o
e prn) © VP s -a] P
y-a (y-a)(y+a) 1 (y+a)
=(a+B+7)(B-a)(y-a)(y+a-B-a) = (a+B+y)(B-a)(y-a)(y-B)
= (a+B+y)[~(a-B)](r-a)[-(B-7)] = (a+B+7)(a-B)(B-7)(r-a) =RHS.
x x° 14+px x x 1 |x x* px
LHS.=|y ¥ 1+py|=|y ¥y 1+ly ¥y py'|=A+A, (say) oo (i)
zZ z 1+ pZ’ z 2 1| |z & p?
x x  px 1 x x X ox 1 x x 1

Now A, =|y ¥y py’|=pozA, =]l y y|=-pxyz|y® y 1 =poyzly »y 1
Z Z Z Z

pz’ 1 22 oz 1 z 2 1
= Fromeq. (i), LHS.= A +pxyzoA, (ii)
x x 1 X x°
Now A=ly ¥y 1=ly-x y'-x> 0 [R, >R, -R, andR, > R, -R|]
2 2 2
Z z If |z—=x z7—-x" 1
Expanding along third column, AI:y yz | = g (y=x)(y+x)
z—x °-x z—x  (z—x)(z+x)
1 y+x

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

= =)z, T

= (x=y)(y-2)(z=%)



Fromeq. (i), LHS.=(y-

x)(z=x)(z=y)+ pwyz(y-x)(z-x)(z-y)

= (1+ pxyz)(y—x)(z=x)(z—y) =RHS.

3a —-a+b —-a+c a+b+c —a+b -—-a+c
13. LHS.=|-b+a 3b —b+c|=|a+b+c 3 -b+c|[C,—>C +C,+C]
—c+a —c+b 3¢ at+b+c —c+b 3¢
1 —a+b -—-a+c
= (a+b+c)1 3b —-b+c
1 —c+b 3¢
1 —a+b —-a+c
=(a+b+c)|0  2b+a -—b+a [R, >R, -R, andR, > R, -R|]
1 —-c+a 2c+a
2b+ -b
= (a+b+c)1| T o (awbro)[(2b+a)(2c+a)—(a=b)(a=c)]
a—c 2c+a

= (a+b+c)[4bc+2ab+a2—a2+ac+ab—bc] = (a+b+c)(3ab+3bc+3ac)

=3(a+b+c)(ab+bc+ac) =RHS.

1 1+p I+p+gq
14. LHS.= |2 3+2p 4+3p+2g
3 6+3p 10+6p+3¢g
I 1+p I+p+g
=10 1 2+ p
0 3 743p
:41 24 p
3 743p
sina cosax  cos(a+9)
15. LHS.=sinf cosf cos(f+0)
siny cosy cos(y+9)
sina  coso
=sinf cosf
siny cosy

[R, >R, 2R, and R, >R, -3R,]

—0+0 = 7+3p—3(2+p) = 7+3p—-6-3p =1 =RHS.

sin@  cosa@ cosacosd—sinasind
=sinff cosf cosBcosd—sin Bsind
siny cosy  cosycosd—sinysind

cos ¢ cos O —sin asin O +sin &/sin 0
cos fFcos & —sin Bsin d +sin Bsin J|

COS ¥ €08 O —sin ¥sin O +sin ¥sin &

[C, > C,+(sind)C, |



16.

sin@ cosa CoOsSQcosO sin cosa cosa

=isinff cosf cosfBcoso|l=cosdlsinff cosf cosf

siny cosy  cosycosd siny cosy cosy
= cos5(0) [~ Czand C3 have become identical]
=0=RH.S.
1 1 1
Putting —=u,—=v and —=w in the given equations,
X Z
2u+3v+10w=4; du—6v+5w=1; 6u+9v-20w=2
2 u 4
the matrix form of given equations is -6 5 v =1 [AX= B]
-20 (| w 2
2 3 10 4
Here, A=|4 -6 5 |,X=|v|andB=|1
6 9 -20 w 2
2 3 10
|A|l=]4 -6 5 |=2(120-45)-3(-80-30)+10(36+36) = 150+330+750=1200#0
6 9 -20
A" exists and unique solutionis X=A"B .. (i)

Now A, =75A,=110,A,=72 and A,, =150,A,, =—100,A,, =0
and A, =75,A,, =30,A,, =24
75 1o 727 [ 75 150 75

adj.A=[150 -100 0 |=|110 -100 30
75 30 -24 72 0 -24

75 150 75

and A=A L g 100 30
A] 1200
72 0 —24
u | | 75 150 75][4
From eq. (i), v |=——|110 -100 30 |1
1200
w| |72 0 —24 || 2
u 300+150+150] 600 |
= y :ﬁ 440100+ 60 =% 400 | = ?
w 288+0-48 | 00_240 13
s
M:l,V:l,W:l - x:lzz,y l:3’Z:i:5
2 3 5 u % %



17.

18.

19.

According to question, b-a=c-b L. (i)

x+2 x+3 x+2a] |x4+2 x+3 x+2a
Let A=[x+3 x+4 x+2b|=| | | 2(b-a) [R:>R,~R; andR; >R;-R,]
x+4 x+5 x+2¢c 1 1 2(c-b)
x+2 x+3 x+2a
= 1 1 2(b—a)| [Fromeq. ()] =0 [ Rz and Rz have become identical]
11 2(b-a)

Therefore, option (A) is correct.

x 00 x 00
Given: MatrixA=|qg , o |Al=l0 vy 0
00z 00z
= |A|=x(yz—0)-0+0=xyz #0
A" exists and unique solutionis X=A"B ... (i)

Now A,=yz,A,=0,A;=0and A, =0,A,, =xz,A,; =0 and A, =0,A,, =0,A,; =
vz O 0| vz 0 O
adj.A=lo xz 0| =l0 x O
0 0 xy 0 0 xy

¥z
— 0 0 1
yz 0 0O - 0 0 -1
LoadjA 1 ge x 0 0
And  A'=22-_" o i 0= N TERE I
Al xz — 0] Jo = o Y
0 0 xy *yz y 0 z7
00 2 oo !
xyz z
Therefore, option (A) is correct.
1 sin @ 1 1 sin @ 1
Given: MatrixA=|—-sind 1 sin@ | .. |A| =|-sing® 1 sin @
-1 —sin @ 1 -1 —siné 1
= A|= l(lJrsin2 6?)—sin6?(—sint9+sin6?)+1(sin2 9+1)
= |A|=1+sin’ 6+1+sin*#=2+2sin’0 L (i)
Since —-1<sin@<1 = 0<sin’@#<1 [ sin® @ cannot be negative]
= 0<2sin*6<2 = 2<2+2sin*6<4 = 2<Det. A<L4

Therefore, option (D) is correct.





