Mathematics

(Chapter - 4) (Determinants) (Exercise 4.1)
(Class - XII)

Evaluate the determinants in Exercises 1 and 2.
Question 1:

| 2 4 ‘
-5 =1
Answer 1:
|_25 _41‘ Expanding along R,, we get
=2x(-1)—-4x(-5)=-2+20=18

Question 2:

.~ |[cos@ —siné o xf—x+1 x—1
(1) \sin & cosé (i1) x+1 x + 1
Answer 2:
(1) IZT;g _C;;n;‘ = cos O X cos@ —sinf X (—sinf) = cos®* O +sin? 0 = 1

x2—x+1 x—1 =(x?—-x+Dxx+1D)—-(x—-1)x(x+1)

(i1)

x4+ 1 x+.1

=x3+x?—-x*—-x+x+1—-(x*+x—-x-1)
=x3—x%+2

Question 3:

_[1 2 _
IfA = [4 2], then show that |24| = 4|A|
Answer 3:

24| = E i Expanding along R,, we get

=2X4—-4x8=8-32=—-24 - (1)

4|1A| = 4 |i g‘ Expanding along R,, we get

=4(1%X2—2X4)=4(—6) = —24 - (2)

From the equation (1) and (2), we get, |2A| = 4|A]

Question 4:

1 0 1
IfA=10 1 2], then show that |34| = 27|A]|
0 0 4
Answer 4:
3 0 3
3A| =10 3 6 Expanding along R, we get
0 0 12
=3(36—10)—0(0—0)+ 1(0—0) = 108 (1)
1 0 1
27|A| =270 1 2| ExpandingalongR,,we get
0 0 4

=27{1(4—-0)—-0(0—-0)+1(0—-0)} =27(4) = 108 ...(2)
From the equation (1) and (2), we get, |3A| = 27|A]

Question 5:
Evaluate the determinants:
3 -1 -2 3 —4 5§ 0 1 2 2 -1
(1)|I0 0 -1 (ii)|11. 1 -2 (iii) [-1 0 -3 (iv)|0 2
3 =5 0 2 .3 1 -2 3 0 3 -5

—i2
—i
0




Answer 5:

3 -1 =2
()fo 0 -1 Expanding along R,, we get
3 =5 0
=30—-5)+10+3)—-2(0—0)=—-15+3—-0=-12
3 —4 5
(ii){1 1 -2| ExpandingalongR,,we get
2 3 1
=3(1+6)+4(1+4)+5(3—-2)=214+20+5=46
|10 1 2
(iif) |-1 0 -3 Expanding along R,, we get
=2 3 0
=000+9)—-10—-6)+2(—3-0)=0+6—-6=0
2 -1 =2
(iv)|[0 2 -1| ExpandingalongR,, we get
3 — 0
=2(0—5)+1(04+3)—-2(0—6)=-10+3+12 =5
Question 6:
1 1 =2
IfA=12 1 =3]|,find |A].
5 4 -—-9]
Answer 6:
1 1 =2
|Al =12 1 -3| ExpandingalongR,,we get
5 4 -9

=1(-9+12)—1(-18+15)—2(8—=5)=3+3—-6=0

Question 7:

Find values of x, if

e TR o 2 4 == T2 3 3

(']‘5 1‘=‘6x x‘ (i1) ‘4 s‘z‘zxx 5‘
Answer 7:

os iI=1%

=2 —20=2x2-24 = x2 = 3 = x = +/3

(11) Lzl g‘ - ‘Zxx g‘

= 10—-12 = 5x — 6x = =4 ==X =>x=12
Question 8:
x 2| _|6 2 ; -
lf‘18 x‘ = ‘18 6‘,thenxlsequalto.
(A) 6 (B) £6 (C) —6
Answer 8:

k 2‘ : | 6 2

18 x 18 6

= x?—36 =36 —36 == = 36 =3 o
Hence, the option (B) is correct.

|
s
o)

(D) 0




Mathematics

(Chapter - 4) (Determinants) (Exercise 4.2)
(Class - XII)

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)

(ii) (2,7),(1,1),(10,8)

(i)} (—2,—3), (3,2),(—1,—8)

- Answer 1:
1 (%1 N 1
Area of triangle = > X, Y, 1
x3 Y3 1
(i) A(1,0),B(6,0),C(4,3)
. 1 0 1
Area of triangle ABC = -6 0 1
4 3 1
1 1 ;
— 5[1(0 —-3)—-006-4)+1(18—-0)] = —2—(15) = 7.5 square units
(ii) A(2,7), B(1,1), C(10,8)
. 2 £ 1
Area of triangle ABC = |1 11
10 8 1

1 1
= 5[2(1 -8)-71-10)+1(8-10)] = 5(47) = 25.5 square units

(iii) A(=2,-3), B(3,2),C(-1,—8)

. =& =3 1
Area of triangle ABC ==13 2 1
-1 —8 1

- %[—2(2 +8)+3(3+1)+1(-24+2)] = %(—30) = —15

Area of triangle ABC = 15 square units

Question 2:
Show that points A(a,b + ¢),B(b,c + a), C(c,a + b) are collinear.

Answer 2:
If the points A(a,b + ¢),B(b,c + a) and C(c,a + b) are collinear, the area of triangle ABC will be zero.

. |a b+¢ 1
Area of triangle ABC :Eb c+a 1

c a+b 1

a a+b+c 1
b a+b+c 1 [Applying C, — C; + C,]
c a+b+c

DN | =

1
= 5 (a+b+c) |Taking a + b + ¢ as common from C,]

oy o B
e e e
bt et ek

=0 [~ G = G5 ]
Hence, the points A(a,b + c¢), B(b,c + a) and C(c, a + b) are collinear.




Question 3:

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

(i) (k,0),(4,0),(0,2)

(“) (_2: 0): (0, 4)! (01 k)
Answer 3:

(i) A(k,0),B(4,0),C(0,2)

k 0 1

4 0 1

’ 0 2 1 ;

=§[k(0—2)-—0(4-—0)+ 1(8 -0)] =§(—2k+8) =—-k+4

Area of triangle ABC = %

According to question, Area of triangle ABC = 4 square units

Therefore, |-k + 4| = 4 = —k+4=+14
=>—-k+4=4 or —k+4=-4
=k=10 or k =8

Hence, the value of k are 0 and 8.

(i) A(=2,0), B(0,4),C(0, k)

; —z 0 71
Area of triangle ABC = =10 4 1
y 0 k 1 '
=§[—2(4—k) —0(0—-0)+1(0-0)] =§(—8+ 2k) = -4+ k
According to question, Area of triangle ABC = 4 square units
Therefore, |—4 + k| = 4 = -4+ k=44
=>—4+k=4 or —4+4+k=-4
> k=28 or k=0

Hence, the value of k are 0 and 8.

Question 4:
(i) Find equation of line joining (1, 2) and (3, 6) using determinants.
(ii) Find equation of line joining (3, 1) and (9, 3) using determinants.
Answer 4:
(i) Let, P(x,y) be any point lie on the line joining A(1, 2) and B(3, 6). Hence, the points A, B and P will be
collinear and area of triangle ABC will be zero.

1 2 1

Therefore, Area of triangle ABP =% 3 6 1=l
x y 1

:%[1(6——3})—2(3——x)+1(3y——6x)] = ()

=>6—-—y—6+2x+3y—6x=0
= —4x+ 2y =0
=>2xX =Yy




(ii) Let, P(x,y) be any point lie on the line joining A(3,1) and B(9, 3). Hence, the points A, B and P will be
collinear and area of triangle ABC will be zero.

Therefore, Area of triangle ABP = %

= O W
—
Il
o

1
3
6 4

:%[3(3—3}) —1(9—-x)+109y —-3x)]=0

=29—-3y—-9+x+9y—-3x =0
= —2x+6y=0

=>x =3y
Question 5:
If area of triangle is 35 sq. units with vertices (2, - 6), (5, 4) and (k, 4). Then k is
(A) 12 (B) —2 (C) —12, -2 (D) 12,-2
Answer 5:
A(2,-6),B(5,4),C(k,4)
: 2 —6 1
Area of triangle ABC = - 4 1
k 4 1

1 1
=§[2(4—4) +6(56—k)+1(20 —4k)] =§(30-—6k+ 20 —4k) = 25 — 5k
According to question, Area of triangle ABC = 35 square units
Therefore, |25 — 5k| = 35

= 25 -5k = 435
= 25 -5k =35 or 25 —5k = -35

Hence, the option (D) is correct.




Mathematics

(Chapter - 4) (Determinants) (Exercise 4.3)
(Class - XI1I)

Write Minors and Cofactors of the elements of following determinants:
Question 1:
~ |12 —4 .L|la ¢
My () [, gl
Answer 1:
|2 —4
(1) ‘0 3 | N
The minor of element q;; is M;; and the cofactor is A;; = (=1)"*/M,;, therefore,

ij
The minor of element a,, is M;,= 3 and the cofactoris 4;; = (—1)**'M;; = 3

The minor of element a,, is M,,= 0 and the cofactor is 4,, = (—1)***M,, =0
The minor of element a,, is M,;= —4 and the cofactoris 4,; = (—1)***M,, = 4
The minor of element a,, is M,,= 2 and the cofactor is 4,, = (—1)%**M,, = 2

() [, o

The minor of element a,, is M,,= d and the cofactoris 4;; = (-1)'**M,;, = d
The minor of element a,, is M;,= b and the cofactoris A, = (—1)'**M,, = —b
The minor of element a,, is M,;= ¢ and the cofactoris 4,; = (—-1)**M,, = —c

The minor of element a,, is M,,= a and the cofactoris 4,, = (—=1)***M,, = a

Question 2:

1 0 0 1 0 4
@lo 1 0 (ii)[3 5 -1
0 0 1 0 1 2
Answer 2:
1 0 0
@lo 1 of
0 0 1
Here,
1 0 0 0 0 0
M = | 1‘=1—0=1J, Miz=|y 7|=0-0=0 Mys=| J|=0-0=
0 0 1 0 1 0
My = | 1‘=0-—0=0, My =]y 1|=1-0=1 Muz=| . [=0-0=0
0 0 1 0 1 0
M31=|1 0‘=0~—0=0, M32=|0 0[=0—0=0, rL433=|0 1‘:1—0=1
and A;; = (—1)'*/M;;, therefore
Ay = (_1)1+1M11 =1 Ay = ("1)1+2M12 =0 Az = (_1)1+3M13 =\
Ay = (—1)2+1M21 =0 Ay = (—1)2+2M22 =1 Ay = (—1)2+3M233 =0
Az = (_1)3+1M31 =0 Ajp = (_1)3+2M32 =0 Az = (_1)3+3M33 =1
1 0 4
0 1 2
Here,
5 = ; SR 3 5
0 4. . O T 10, .
Mz = | 2\_0 f—rdtl, M22_|0 2\_2 0=2 Mzg_\o 1|_1 (s
0 A o A . 10 . ol
Msy = |c _1\_0 20 = 20,M32—‘3 _1|_ 1-12= 13M33—‘3 5\_5 0=5




and A;; = (— 1)‘+1M£J,therefore
A = (““1)1+1M11 =11 A, = (-1)1+2M12 = —0 Az = ("'1)1+3M13 =3

A21 (=1)**"'M,, = 4 Azz (—1)*"*My, = 2 A23 (1) My33 = —1
Az = (—1)°"1M3, = =20 Az, = (—1)°"?M;, = 13 33 = (—1)°T M35 =
Question 3:
5 3 8
Using Cofactors of elements of second row, evaluate A= (2 0 1
1 2 3
Answer 3:
5 3 8
ﬂ — 2 0 1 — a21A21 + a22A22 + a23A23
1 2 3
Here, a,, =2, a,;, =0, a,; =1 and
2+1 _(qa _ =
Ay = (—1) ‘2 5| =—(9-16) =7
e 2+2 |2 8] _ _
A,, = (—1) - =15-8=7
Ay = (—123 > | =-(10-3) =7

5 3 8
Therefore, A=12 0 1|=2(7)+0(7)+1(=7) =7
1 2 3

Question 4:
1l x yz
Using Cofactors of elements of third column, evaluate A= |1 y 2zx|.
1 z xy
Answer 4:
1. % 3z
A= (1 y zx|=ay34:3+ a34s3 + a334s;
1 z xy
Here, a3 = yz, a,3 = zx, a3 = xy and
a3l oyl _ .
Az = (—1) ‘1 z‘_z b
__y2+3 | x| _ N
Azz—( 1) 1 z' (z—x)=x—1z
1 x
Azz = (—1)°* 1 y| =Y X
L % B2
Therefore, A=|1 y 2zx|=yz(z—y)+zx(x —2z) + xy(y — x)
1 z xy

= yz? —y?z+ zx* — xz* + xy? — x%y
= zx% — x%y — xz%* + xy? + yz? — y?z
=x*(z—y) —x(z* —y*) +yz(z — y)
=(z—-y)[x*—x(z+y) + yz]
=(z—y)[x*—xz—xy + yz]

= (z - y)[x(x —2) - y(x — 2)]
=(x-2)z-y)x—y)
=x-y)(y—2)(z—x)




Question 5:

i1 Q2 Qq3
IfA=|A21 a2z Q23] A;;is Cofactors of a;;, then value of A is given by
(31 Q3 AdAz3
(A) a;1A1, + a12A3; + a3433 (B) a;1A, + a4, + a134354
(C) ay1411 + ayA; + ay3445 (D) a;141; + 31451 + a3143
Answer 5:
a7 412 Q43
The value of |@21 Q2 QAz3|is given by: a,A{; + ;14,1 + a3143,
31 Az dad33

Hence, the option (D) is correct.




Mathematics

(Chapter - 4) (Determinants) (Exercise 4.4)
(Class - XII)

Question 1:
Find adjoint of each of the matrice: E ﬂ

Answer 1:
- T1 2
Here, A = [3 4], therefore,

Ay = A = -3
AZI = _2 Azz = 1
. o [A1r A _[4 -2
Adjoint of matrix A = L‘hz Azz‘ =|_3 1 ]
Question 2:
[1 -1 2
Find adjoint of each of the matrice: | 2 3 5
-2 0 1
Answer 2:
(4 =1 Z
Here, A =| 2 3 5|, therefore
-2 0 1
Ay = Ay = —12 Az =
Ay =1 A =5 Az = 2
A31 — _11 A32 — _1 A33 —_
A1 Ay Agy 3 1 —11"I
Adjoint of matrix A = |41, A, Az |=]|-12 5 -1
lA13 Ayz  Asj .6 2 5

Question 3:

Verify A(adj A) = (adj A).A = |A|.]in [i 36]

Answer 3:

Here, A = [_2 y

Aj =—6 Az =4 Ay =3 Agz = 2
Al =—-12+12=0

3
B 6]' therefore,

. [A1a A21]_ —~fy -3
ad"A_[Au Ay _[4 2]

A(adj A) = ’—24 —36] [_f _23]
_[-12+12 -6+6 =[0 0

24—-24 12-121"1lo o
(adj A).A = [—f _23] :-—24 —35:
[

|A|.!=O.[1 ol O 0]

0 11 1o o0
0 O

HEHCE,A(adj A) — (ad} A)A = |A|I — [O 0




Question 4:

L =] 2‘

Verify A(adj A) = (adj A).A = |A|.] in |3 0 =2

1 0 3

Answer 4.
1 -1 27
Here,A=13 0 -2/, therefore, |[A|=1(0-0)+1(9+2)+2(0-0)=11
11 O 3
A, =0 A, =-11 Az =10
Ay =3 A, =1 Ays = -1
Bz = 2 Ay, =8 Az =3
Ayr Ay Az 0 3 2
Adjoint of matrix A = |42 Ay Az =[—11 1 8]
A3 Ayz Agg 0 -1 3
1 -1 2171 O 3 i
A(adjA) =13 0 -=-2(|-11 1 8]
1 0 31L 0 -1 3
0+114+0 3—-1-2 2—-8+6 11 0 O0°
=|104+04+0 94042 6+4+0-—6 =[0 11 0
0+0+0 34+0-3 24+0+9 0O 0 11
[ O 3 2111 -1 2
(adj A).A=]-11 1 8] [3 0 =2
0 -1 3111 0 3
0+9+2 0+0+0 0—-6+6 11 0 07
=|-11+3+8 114+04+0 -—-22-2+24 =IO 11 O
0—3+3 0+0+0 0+2+9 0O 0 11l
1 0 O 11 0 O
Al.I=11.]10 1 0|=|0 11 0]
0 0 1 0 0 11

11 0 0‘

Hence, A(adj A) = (adj A).A = |A|.] = l 0 11 O

Question 5:

Find the inverse of each of the matrices (if it exists): [i _2]

Answer5

Here, A = [i

=~
3

0 0 11

3

],

Therefore,A;; =3 A, =—4 A, ;=2 Ay, =2
A|=64+8=14+0 = A !exists.

1 1 1A A 13 2
A—]_ d-A:_ 11 21]:_
|A|{1 ' |A| A1z Ag 14 [-—-4 2
Question 6:
Find the inverse of each of the matrices (if it exists): [:; g]
Answer 6:
-1 5
Here, A = [_3 |
ThEI‘EfOI'E, All = 2 ‘412 = 3 A21 — _5 Azz = -1
Al=—-24+15=13#0 = A !exists.
1 1 [A A 1 —&
A_1=— di A = — 14 21]2_
|A|{1 ; |A| A1z Az 13 [3 -1




Question 7:

1 2 3
Find the inverse of each of the matrices (if it exists): lO 2 4‘
0 0 5
Answer 7:
1 2 3
Here, A=|0 2 4|
0 0 5
Therefore, |[A] = 1(10—=0)—2(0—-0)+3(0—0) =10 # 0 = A~ !exists.
Ay, =10 Ay = A3 =10
A21 — _'10 Azz — 5 Azg — 0
Az = Agg =—% Ay =12
1 1 Ayn Ay Agy 1 [10 =10 2
A~ =—€1de e A12 Azz Agz =—10 5 —4
4] 4l A1z Ay Ass — 0 0 2
Question 8:
1 0 O0°
Find the inverse of each of the matrices (if itexists):|3 3 0
b 2 <=1
Answer 8:
1 0 O
Here, A=|3 3 0|
5 2 -1
Therefore, |A| = 1(—=3—-0)—-0(-3—-0)+0(6 —15) = -3 # 0 = A~ 1!exists.
Ay =—3 Ay = A3 = -9
Az =0 Agy =—1 Az = —2
Az1 =0 Az, =0 Azz =3
1 Ay Ay Az 1 [73 0 0]
A_1=made=ﬁ Aj; Ay Asg =3 3 -1 0
Az Azz  Asz -9 -2 3l
Question 9:
2 1 3
Find the inverse of each of the matrices (ifitexists):| 4 -1 0
-7 2 1
Answer 9:
2 1 3
HEI‘E?,A - 4‘ _1 0 )
-7 2 1
Therefore, |[A| =2(-1—-0)—-1(4—-0)+3(8—=7) = -3 # 0 = A~!exists.
Ay =—1 Ayp =i A3 =1
A21 =5 A22:23 Azg =_"11
A31 = 3 Agz —_ 12 A33 — _6
1 1 [A11 Az Az 1 [-1 S 3
A_l — W{Idij — m Alg Azz Agz — 3 4 23 12
A3 Ayz Asg 1 =11 =6




Question 10:
1 -1 2
Find the inverse of each of the matrices (if it exists): [0 2 -3
3 =2 4

Answer 10:
1 -1 2
Here, A=(0 2 -=3|,

3 -2 4
Therefore, |A] = 1(8—6) +1(0+9)+2(0—6) = -1 # 0 = A1 exists.
AZI — 0 A22 —_ _2 A23 — _1
A31 =_1 A32 =3 A33 =2
1 [Au Ay Az 1 [ 2 0 -1
A7 =—adj A= 12 Ay A= 9 -2 3
A A —1
|A] |A| A Az Ass =6 1 2.
Question 11:
1 0 0
Find the inverse of each of the matrices (if it exists): |0 cosa sina
0 sihna —cosa
Answer 11:
il 0 0
Here, A= |0 cosa sina l, therefore
0 sina —cosa

|A| = 1(—cos*a —sin“a)+0(0—0)+0(0—-0)=-1#0
= A~ exists.

A1 =1 A, =0 A3 =0
A,; =0 A, = —cosa A,; = —sina
A;; =0 Az, = —sina A;; = cosa
1 A1 A1 Az 1 [1 0 0
A = madj A= m A, Ay Azl = 3 lO —cosa —sin al
A3 Ayz Asg 0 —sina cosa

=1 0 0
= A'=|0 cosa sina

L0 sina —cosa.

Question 12:

147 6 8. . e B gl
LetA—[z 5] andB—[7 9].Verifythat(AB) — B4,
Answer 12:

HEI‘E, A — [g ;], thEI‘EfOI"E, All — 5 Alz — _'2 A21 — "'7 Azz — 3
Al =15—14=1#0 = A !exists.

1 1 [4,, A _7
A—l d A __[ 11 21] _—
141 7Y T a4 As 1[—- ] [
and B = [? g],theref(}re, B,,=9 B,,=-7 B,,=-8 B,,=6
|JA| =54—-56=-2+0 = B! exists
1

B 1l r9 -8
1 — 21| _ —
4 ~|B] e |B| [B1z 322] —2 [—7 6 ] [

=% N
9 2

6 1

3]

~9/2 4]

7/2 =3

1
—3
=2

|




—+6 -——9
2

[ [6 8] [18 +49 24 + 63 _ 67 87
12+ 35 16+ 45 47 61
|AB| = 67 X 61 — 87 X 47 = 4087 — 4089 =—-2+%0 = (AB)™ ! exists.

Cll — 61 C12 — '_‘4'7 C21 — _87 sz — 67

45
» - —+ 12
B_lA_1:[79//22 j:-,’] [-52 37‘: 352 ] l

1 — -
(AB) ™" = ——adj AB = 47 47

|AB|1Cy2  Cy;

61 87
1 16y, Czll_ 1 161 -—87]= )
- |AB

Hence, (AB)™! = B~1A7! is verified.

Question 13:
ifA = ]show that 42 — 54 + 71 = 0. Hence, find A"

Answer 13:
LHS = A2 —5A+ 7] = AA — 54 + 71

= —31 ;][—31 ;]"5[—31 é]+7[(1)
"9-1 342
3-2 —1+4l” 5 10] [

-1+ B-S+A1_@ 0
-5+5+0 3-10+7/"lo o

= A*—-54471=0
= A% — 54 = —7]

]=0=RHS

Post multiplying by A~! (because |4| # 0)
AAA™1 — 54471 = -7IA71
= Al — 5] = =741 [Because A4~ =]

srar=si-a=sfy 9-[3 Y=[5 9-[5 H=F 7

=g 2

Question 14:
For the matrix A = ﬁ ﬂ, find the numbers a and b such that A% + aA + bl =

Answer 14:
Given that:A* +aA + bl = 0

'3 213 2 3 2 1 0 0
>l il el Al Al o
Y -+ + a a’ 0
341 2+1]+I [+l o=lo ol
=>‘11+3a+b 8+2a+0“=[0
L 44+a+0 3+a+b.
>4+4+a=0 =2>a=-4 and 34+a+b=0 2b=-3—-a=-34+4=1
Hence,a = —4, b =1

=




Question 15:

1 1 1
For the matrixA =|1 2 —3|,showthat A3 —64%+ 54+ 111 = 0. Hence, find A~
2 -1 3
Answer 15:
1 1 117111 1 1
A=AA=|1 2 =3 Il 2 —3l
2 -1 3112 -1 3
iedi+2 1+8~1 1-3+8 14 2 17
=|1142—-6 14+44+4+3 1-6—9|=|-3 8 -14
2—-14+46 2—-2—-—3 24+3+4+9 7 =3 14 .

" 4 2 1 71 1 1
A*=A*A=|-3 8 -14(|]1 2 =3
L4 =3 14112 =1 3
[ 4+2+2 4+4-1 o=l .3 [ B 7 1
=|1-3+8—28 —-3+164+14 —3—-24-42|=|-23 127 -69
. 7 —3+28 7—6—14 7 +9+42 L2 —13 28.
LHS = A3 — 642 + 54+ 111
8 7 1 K 2 - i 1 1 1 0 O]
= |-23 27 —69 —-6|-3 8 -—-14|+5|1 2 =3|+11|10 1 O
L. 32 -—13 Ly =3 14 . 2 -l 3 0 0 1
[ 8 6 (2 2 51 11 0 O
= |-23 —69 -84|+|5 10 -15|+]0 11 O
L. 32 —13 —18 84 110 -5 1541 L0 0 11
'8—24+5+11 7T— 312+ a3 +0 1—G+5+0

—23+18+5+0 27—-48+10+11 —-69+84-15+0
132 =424 104+0 =13+18—54-0 58=84415411.

0 0 O
=10 0 O
0 0 O
= A3 —-64*°+54A+111=0 = A3 — 6A% + 54 = —111

= 0 = RHS

Post multiplying by A~ (because |A| # 0)
A*AA™T — 6AAA™ + 5447 = —11]1A471

= A*l — 6Al + 51 = —11471 [Because AA™! =[]
= 1147 ' = —A% + 6A — 51
4 2 1 7 1 1 1 1 0 O
=114 t'=—-|-3 8 -—-14|+6|1 2 -=3|-5(0 1 0
7 =3 14 | 12 -1 3 10 0 1
—4 -2 -1 6 6 6 5 0 O
=>11A1'=|(3 -8 14 |+|6 12 -18 0 5 0
-7 3 =14 12 -6 18 0 0 5

= 11471

3+6—-0 -8+12-5 14-18+0
—7+124+0D  3—-64+0 144+ 18—235.

" —44+6-5 -246+0 —14+6+0 ] l—3 4 D |

» r [—3 % 5
=2 A" = 11 9 -1 -4
5 -3 -1




Question 16:

2 =1 1
IfA=|-1 2 —1], verify that A3 — 64% + 94 — 41 = 0 and hence find A~ 2.
L1 -1 2
Answer 16:
A*=4.A= l —1”
4+1+1 -2-2-1 2+1+2 6 =5 5
=|-2-2-1 14441 -1-2-2|=|-5 6 —5]
2+1+2 -1-2-2 14+1+41 L5 -5 6
6 -5 512 -1 1
A=A A=|-5 6 -5||-1 2 -1
5 -5 61l1 -1 2
124+5+5 —-6-10—-5 6+5+10 (22 =21 21
=|-10-6-5 541245 -5-6-10|=|-21 22 -21
10+5+46 -5-10—-6 5+5+12 L 21 =21 22

LHS = A° — 6A% + 94 — 41

22 —21 [ & = 1 0 O]
= I—Zl —21] [ 5|49 —1 —ll l() 1 0
21 —21 0 0 1.
24 —Z1 —30 4 0 O
= [—21 —21] l —30 4= —9 18 l l[} 4 0
21 —21 —30 36 -9 18 0 0 4.

22—36+18—4%4 -214+30—9+10 21—30+9+0
= |=21L+30—=9=0 4L22—=36+18=4 =21 4+30=94+0
21 =304 9~<0 <Z1+30-9<0 22~36+418—4%

0 0 O]
=10 0 O0]=0=RHS
0 0 0.

> A —-64°4+9A—-41=0 = A% — 6A4% + 94 = 4]

Post multiplying by A~! (because |A| # 0)
A°AA™Y — 6AAA™T +94A7 = 41471

= A*] — 6Al +9] = 447! [Because A4~ =[]
= 447! = A? — 64 + 9]
6 =5 5 Z =1 1 1 0 O
2>4A'=|-5 6 -5|—-6|-1 2 -—-1|+9|0 1 0O
5 =5 6 L1 -1 Z 0O 0 1l
6 =5 5 (12 —6 6 9 0 0]
»44'=|-5 6 -5|-|-6 12 -6|+|0 9 0
. 5 -5 6 L6 -6 12 0 0 9.
6—124+9 —-54+464+0 5-6+0 3 1 -=1]
=>4A'=|-546+0 6—-124+9 -5+6+0|/=|1 3 1
. 5—6+0 =54+6+0 6—12+9 -1 1 3/
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Question 17:
Let A be a non-singular square matrix of order 3 x 3. Then|adj A| is equal to:

(A) |A] (B) |A|? (C) |A|° (D) 3|A]|
Answer 17:
We know that adj A = |A|l
1 0 O]
= (adj A)A = |A| IO 1 0
0 0 1.
1 0 O |A] O 0
= |(adj A)A| = |A||0 1 o|l=]|0 |4 0 |=|A|?
0 0 1 0 0 |A

= |adj A| = |A[7,

Hence, the option (B) is correct.

Question 18:
If A is an invertible matrix of order 2, then det(4™1) is equal to:

(A) det(4) (B) = (€)1 (D) 0
Answer 18:
Given that the matrix A is invertible, hence, A= = — adj A

The order of matrix is 2, so, let A = [E’

Therefore, |A| = ad — bc and adez[d _b]
—c a
| | (4 b
I S H L
Al |A]
d b
det(A™)) = a1 = [ 1Al 1Al
Al |A]
1 1 1 1
=Tl o l=Taped =0 =pplal =g

Hence, the option (B) is correct.




Mathematics

(Chapter - 4) (Determinants) (Exercise 4.5)
(Class - XII)

Examine the consistency of the system of equations in Exercises 1 to 6.

Question 1:
x+ 2y =2
2x + 3y =3
Answer 1:
. , X+ 2y =2
The given system of equations: 2x + 3y = 3

This system of equations can be written as AX = B, where
_[1 2 _[* [
A=|, 5].x=])]andB =]
Al =3—-4=-1+0

= A is non-singular and so A™" exists.
Hence, the system of equations are consistent.

Question 2:

2x —y =5
x+y=4
Answer 2:
. ions: X~ Y =3
The given system of equations: x+y=4

This system of equations can be written as AX = B, where
_[2 -1 _[* _[5
aike [1 1 ]'X_[y] a“dB_[cJ
Al =2+1=3+#0

= A is non-singular and so A™! exists.
Hence, the system of equations are consistent.

Question 3:
x+3y=5
2x +6y =28
Answer 3:
' . x+3y=5
The given system of equations: 2x + 6y = 8

This system of equations can be written as AX = B, where

_TL 3 I _[5
A= [2 6],){ = [y] and B = [8]
Al=6—6=0
= A is a singular matrix and so A~ does not exists.

Now,

. [—62 _13]

wdj )8 =[5 TY[al =[S0 el =[5 =0

So, there is no solutions of the given system of equations.

Hence, the system of equations are inconsistent.




Question 4:
x+y+z=1
2x+3y+2z=2
ax +ay + 2az = 4

Answer 4:
x+y+z=1

The given system of equations: 2x + 3y + 2z = 2
ax +ay + 2az = 4

This system of equations can be written as AX = B, where

[ & k] X
A=12 3 2|, X=|y|landB =
a a 2a. LZ -

|A| = 1(6a —2a) —1(4a—2a)+1(2a—3a) =a # 0
= A is non-singular and so A~ exists. Now,
Hence, the system of equations are consistent.

Question 5:
3Ix—y—2z=2
2y —z =-—1
3x—5y=3
Answer 5:
3x—y—2z=2
The given system of equations: 2y —z = —1
3x — 5y =3
This system of equations can be written as AX = B, where
B —1 =2 X
A=|10 2 —-1|,X=|y|andB =
3 =5 0 -Z-

Al=3(0=5)+1(0+3)—2(0—6) =—-154+3+12=0

= A is a singular matrix and so A~! does not exists. Now,

Ajp =5 Ay = —3 A3 =—6
A21 — 10 Azz =6 A23 — 12
Az = Az =3 A3z =
—~5 10 5
adjA=|-3 6 3
-6 12 6
-5 10 5][ 27
(adjA) B=|-3 6 3||-1
-6 12 611l 3.
—10—10+ 15 -5
=| -6—-6+9 |=|-3|#0
—=12—12 + 16 —6

So, there is no solutions of the given system of equations.

Hence, the system of equations are inconsistent.

-
2
3




Question 6:
S5x—y+4z=5
2x+3y+5z=2
5x —2y+6z=-1
Answer 6:

S5x—y+4z =5
The given system of equations: 2x + 3y + 5z = 2
5x — 2y + 6z = —1

This system of equations can be written as AX = B, where
5 -1 4 rx 5
A=1|2 3 5|, X= y] and B =| 2
> —2 b -Z — 1
Al =5(18+10) +1(12—-25)+4(—4—-15)=140-13-76 =51+ 0

= A is non-singular and so A™! exists. Hence, the system of equations are consistent.

Solve system of linear equations, using matrix method, in Exercises 7 to 14.
Question 7:

S5x +2y =4
7x +3y =25
Answer 7:
_ . S5x+2y=4
The given system of equations: 7% 4 3y =5

This system of equations can be written as AX = B, where

=[; 3lx=[]anaz =[]

|JAl]=15—-14=1#0 = Aisnon-singular and so A™! exists.
Hence, the system of equations are consistent.

NUW, All =3 Alz = —7 A21 = -2 A?..Z = 5

1

1 A 3 -
A—*l___ad A= — 11 21]___
J Al A, Ay [ ]

Al
eews o[- (3
AT

Question 8:

2x =y = =2
3x+4y =3
Answer 8:
_ : 2x —y = —2
The given system of equations: e dy = 3

This system of equations can be written as AX = B, where

a=[2 Jlx=[]amas=[7

|JAl|=8+4+3=11#0 = Aisnon-singular and so A™! exists.
Hence, the system of equations are consistent.




NOW,All — 4‘ Alz — _3 AZI = ] Azz — 2
1 . 1714,; A 14 1
s A — 11 21 ——
o ‘A| 8 |A| LA12 Azz‘ 11 [—3 2]

X =A"1B :[;] 14 1]

5 12
- -p)- [ BN

Question 9:
4x — 3y =3
3x—5y=7
Answer 9:
4x — 3y =3
3x —5y =7
This system of equations can be written as AX = B, where

a=[3 Zglx=[]anaz =[]

|Al] =—-20+9=-11#0 = Aisnon-singular and so A™! exists.
Hence, the System ofequations are consistent.

1 1 A1 A21] _

A"l = adj A =
A1 YT 1Al lAL A

=5 =[l=-7[3 B

1 e 11 6 19
:}[x]:_ﬁ[ 15+21] =:,[J’f-']zl 11 Sop— . § g i

The given system of equations:

e

¥ =9 + 28

Question 10:

5x +2y =3
3x +2y=75
Answer 10:
| _ Sx + 2y =
The given system of equations: , = 2y =5

This system of equations can be written as AX = B, where

4=[5 Zx=[]anan=[}

|JAl]=10—6=4+%0 = Aisnon-singular and so A~ exists.
Hence, the system of equations are consistent.

Now,A;; =2 A, =-3 Ay =-—2 A,, =5

1 1 All AZl]

A"l = —adjA=— =
|A] / |A| A1z A

LI e A |

:’[y] 4[69_+1§5 y] l ] -1, y=4




Question 11:

2% +yY +2=1
3
X—2y—2z= P
3y—5z=9
Answer 11:
2x+y+z=1
The given system of equations: x — 2y —z = %
3y=5z2=9

This system of equations can be written as AX B, where

2
A=|1 —2 —1 []andB l
L0
Al =2(10+3) —1(—5 — 0)+1(3 0)—26+5+3—34:#0
= A is non-singular and so A™! exists. Now,
A11=13 A12=5 A13=
A21=8 A22=-—10 A23=-6
Az =1 Az; =3 A3z = =5
1 1 [13 8 1
Al'=—adjA=—]|5 -10 3
Al 13 -6 -5
X 1[13 8 11|3| @1 1 [13+1249] xy [ 34
X=A"B = y]=— 5 —10 3] —| = y]——5—15+27 =>[y = — 17l=
2 Stz -6 —slf2[ Lzl *l3-9-45 2] 34| _s5q
! 1 3
= — —_— —_— ——
o 2
Question 12:
X— Y4z =4
2x+y—3z=10
xX+y+z=2
Answer 12;
XxX—y+z=4
The given system of equations: 2x + y — 3z =0
X+y4+z=12

This system of equations can be written as AX = B, where

1 -1 1 X 4
A=12 1 —3,X=y]andB=0
1 1 1. .Z 2.
Al=1(1+3)+12+3)+1(2—-1)=4+54+1=10+0

= A is non-singular and so A™! exists. Now,
A, =4 A, = =5 A =1
Ayy =2 A, =0 Ay = =2
Az =2 Az, =5 A3 =3
1 4 2 2 s o 1[4 2 2114
Al'=—adjA= 5 0 Sl,therefﬂre,X=A'lB :»[y — l 5 0 5] 0
- U1 =3 3 2 10011 2 3ll2
i g [ 16+ 0+ 4 X 1201 [2°
=>}’=10 20+0+ 10 =>y=10[ 10|=|-1|=2x=2,y=-1,z=1
.7 L 44+0+6 - Z- 101 L1.




Question 13:
2x +3y+ 32=5
x—= dy+z= =4

3x—y—2z=3
Answer 13:
2x+3y+3Z2 =5
The given system of equations: x — 2y +z = —4
3x— y— 22=3
This system of equations can be written as AX = B, where
2, A 3 X 5 ]
A=|1 -2 1|, X=|y|landB =|—-4
L3 =1 =1 -Z- 3 .
Al =2(4+1)—-3(—2-3)4+3(-14+6)=104+154+15=40+#0
= Ais non-singular and so A™! exists. Now,
A =5 A, =5 A3 =5
As1 =3 Ay, = —13 A,z =11
Agy =9 Az; = Agzy = —
A7l = iade = —1-[2 —?13 2 ‘
4] ™ 5 11 -7
X=A"B = Jf]=4—0 5 —-13 1 [—-—4]
-Z 5 11 -=7113
X1 1 [25—12+ 27 x1 1 [ 40 1
= Y1570 2545243 =>[LV =70 BOl=[2]:~x=1,y=2,z=—-1
Z 25 —44 - 21 Z- —40 —1
Question 14:
x—y+2z=7
3x +4y — 5z = -5
22— y+432=12
Answer 14:
Xx—y+22=7
The given system of equations: 3x + 4y — 5z = =5
2x —y + 3z =12
This system of equations can be written as AX = B, where
1 ~1 2 X i
A=|3 4 5|, X=|y|andB =|-5
2 -1 3 . Z- 12

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

= Ais non-singular and so A™! exists. Now,

All = 7 AIZ = —19 A13 = -11
AZI — 1 Azz — _1 A23 —_ _1
A31 — _3 A32 — 11 A33 — 7

7 1 =3
A1 =ﬁadjz4 =%l—19 -1 11]
-11 -1 7




X=A"'B
-x- 1
= \|\V| ==
L 4
-x- 1
= |yl=-
|7 %

X- 1F 7 1
¥ o == |10 —d
Z- —-11 -1
49 — 5 — 36
—-133+5+ 132
| —77+5+84 |
4 (=11
1121 L3

>x=2,y=1,z=3

Question 15:

2 =3 5]

fA=|3 2 —4

1 1 —2.
Answer 15:

—3

il

, find A~'. Using A~ solve the system of equations

2x — oy +oz=11
x4 2y —4z =—H
x+y—2Lz = =3

A=

2 =3 3
3 2 -4
1. L =i

Al =2(-4+4)+3(-6+4)+53-2)=0—-6+5=—-1%0

= A is non-singular and so A™" exists. Now,

A =0 Ay =2 Az =1
Agg =r—1 Az =9 Azz = —5
A31 = 2 A32 = 23 A33 =13
1 10 -1 27 10 1 =2
A“lzmade=_—1 2 —% 23| =|—2 9 =23
11 -5 131 1-1 5 =13
2x —3y+5z=11
The given system of equations: 3x + 2y — 4z = =5
X+y—2z=-3
This system of equations can be written as AX = B, where
2 =3 B X 11]
1 1 =2 4 -3
xx [0 1 -=217111
X=4"8 =>[y =[-2 9 —23] —5]
Zig 1=1 5 —1311—23
X7 —5+ 56
= |Y|=|—-22—-45+ 69
sz =l =25+ 84,
- X '1"
= |y =12
-Z4 L3l

=2x=1y=2,z=3




Question 16:

The cost of 4 kg onion, 3 kg wheat and 2 kg rice is X 60. The cost of 2 kg onion, 4 kg wheat and 6 kg rice
is X 90. The cost of 6 kg onion 2 kg wheat and 3 kg rice is X 70. Find cost of each item per kg by matrix
method.

Answer 16:
Let the costof 1 kg of onion =X x,

Let the cost of 1 kg of wheat =3 y and

Let the costof 1 kg rice=Xz

The cost of 4 kg onion, 3 kg wheat and 2 kg rice is X 60. So 4x + 3y + 2z = 60

The cost of 2 kg onion, 4 kg wheat and 6 kg rice is X 90. So, 2x + 4y + 6z = 90 and
The cost of 6 kg onion 2 kg wheat and 3 kg rice isX 70. So,6x + 2y + 3z = 70

4x + 3y + 2z = 60

The given system of equations: 2x + 4y + 6z = 90
6x +2y+3z=70

This system of equations can be written as AX = B, where

4 3 2 X 60]
A=[2 4 6|,X=1y andB=[90
6 2 3 LZ- 70.
Al = 4(12—-12)—-3(6—-36)+2(4—-24)=0+90—-40=50+0
= A is non-singular and so A~ exists. Now,
AZ]. — _5 Azz — 0 A23 — 10
A31 — 10 A32 — _20 A33 — 10
A1 L dj A . 300 _05 12%]
= — {1 } = — —
Al W —-20 10 10
X 1[0 =5 1017160
X=A"'R :»*[y =T0 30 0 —=20((90
4 —-20 10 10 1170.
X 1 [ 0-—450+700
= Iy =15 1800+ 0 — 1400
7 —1200 + 900 + 700
IX' 1 -ZSUI =1
= |YV| ===[400| = |8
Z- >0 1400 8.

S x=5h,y=8,z2=8
Hence, the cost of 1 kg of onion is X 7, the cost of 1 kg of wheat is X 8 and the cost of 1 kg rice is X 8.




Mathematics

(Chapter - 4) (Determinants) (Miscellaneous Exercise)
(Class - XI1I)

Question 1:

¥ sinf cosé
Prove that the determinant |[—sinf —x 1 | isindependent of 6.
cos 6 1 X
Answer 1:
X sin@ cos®@
A=|—-sinf —x 1
cos @ 1 X

=x(—x*—1) —sinf@ (—xsinf — cos @) + cos O (—sin & + x cos )
= —x3 —x+ xsin“8 + sinf@ cos @ — cos B sin @ + x cos* 6
= —x3 — x + x(sin? 8 + cos? ) = —x3 — x + x = —x3, which is independent of 8.

Question 2:

cosacosf cosasinff —sina
Evaluate| —sinf cos f3 0
sinacosff sinasinffi cosa
Answer 2:
cosacosf cosasinfi —sina
—sinf cos 0
sinacosf sinasinff cosa

= —sina (— sin a sin* B — sin a cos* ) —0(cos a cos B sin a sin f — cos a sin B sin @ cos ) +
cos a (cos a cos? § + cos a sin? )
|[Expending along C;]
= sin® a (sin? B + cos? B) + cos? a (cos? B + sin? B)
=sin‘a +cos?a =1

Question 3:
[ 3 -1 1 1 2 =2
IfA~'=|-15 6 —5] andB=|-1 3 0 |, find (AB)~".
L i -2 2 0 -2 1./
Answer 3:
il 2 =2
Here, B = [—1 3 0 ],
0 -2 1
Therefore, |[B| =1(3—-0)—-2(-1-0)—-2(2—-0)=1#0 = B !exists.
By =3 B, =1 Bi; =2
Byy = 2 B,, =1 By, = 2
B;;=6 By, =2 Bi; =5
1 1[B11 B2 Bs 3 2 6
B~! = mﬂdf B = Ilﬁlz B,, Bsy|= ll 1 2|
Biz Bj3 Bsz & < 9.

We know that: (AB)™! = B~1A™1, therefore

3 2 6][ 3 -1 1
(AB)™'=B'A'=(1 1 2||-15 6 -5
N 2

5L 5 =2 2
4—30 30 —s++1Z—14d 35—I10412 8 3 &
=IS—15+10 —-1+6—4 1-5+4 |=|-2 1 0
6—30+25 —-2+12—-10 2-10+10 1 0 2.




Question 4:

1 -2 1]
LetA=|-2 3 1] Verify that
1 1 B
(i) (adj A)™' = adj(A™1) (ii)(A7H) 1 =4
Answer 4:
1] -2 1
(i) Here, A=|-2 3 1], therefore
1 1 5
Al =1(15—-1)+2(-10—-1)+1(—-2-3)=-13 # 0 = A ! exists.
All —_ 14‘ Alz —_ 11 A13 —_ _5
Az =11 Az = Az = —3
A31 —_ _5 A32 = _3 A33 = _1
Ay Az Azq] 14 11 -5]
adj A=A, Ay Azp|=|11 4 -3
Az Azz A3zl I-5 -3 -—1.
1 A, Ay Az 1 [14 11 -5
A = mﬂd} A = m Ay, Ay Azl = 13 11 4 -3 i L)
A3 Ayz Ass =0 =3 =]
14 11 -5
Let, B=adj A so,B=|11 4 -3|, therefore
-5 -3 -1
|IB| =14(—4—-9) —11(—11—-15) —-5(—-33+20) =—-182+286+65=169 0 = B! exists.
831 — _13 332 —_ '_'13 833 — _65
By, By Bsj 1 —13 26 —13] 1 [—1 2 =1
B_l — Blz Bzz B32 - 26 —39 —-13|=—| 2 -3 -1
IBl 813 823 833 169 _13 _13 _65, 13 h_l _1 '_5
-1 2 =1
= (adj A)_l = ﬁ 2 -3 -1 i ()
-1 -1 -5
.2 = 5
14 11 =5 13 13 13]
_ Al 50 C=-L | _4+ 3
Let C =A4"".s0,C = — 11 4 —3] = = =  therefore
-5 -3 -1 5 L
13 13 13-
1 1
Cu:_ﬁ 61225 61.3:_5
2 3 1
b2 = 33 by = g ==
1 1 5
(3, = 13 C3p = 13 (33 = 13
r 1 2 1
Ci1 Gy G5y 213 1% 113 1 —1 2 =1
AdjC = |C C C — i [ — =—12 -3 -1
] C12 sz Caz 13 13 13 13 -
13 23 33 1 1 5 . .
13 13 13




= Adj C = adj(A™?

From the equations

(ii) From the equation (1), we

1 [-1
) =—| 2
13 _1
(2) and (3

L [14 11 -5
A_1='_—13' 11 4 -3
-5 -3 -1
; (14
Lt—:-tj,D=xﬂ‘1‘1j,5a::~,D=_—13 11
—5

3

o, R
3 —1] D
-1 -5

, we have, (adj A)™! = adj(A™1)

have,

5
13

14 11

11 =5 13 13
11 4 3

4 —3] | el , therefore

-3 -1 5 3 1

13 13 13

1
D| = (13) [14(—4 — 9) — 11(—11 — 15) — 5(=33 + 20)]

13 1 .
= ( ) (169) = =0 = D! exists.
13 13
1 1
D11=_E D12=13 D13=_E
2 3 1
D21=E Dzz=_1_3' Dz3=_ﬁ
1 1 5
D3, = = D3, = T D33 = =
1 2 1
1 D11 Dy D3y 1 213 133 113 L =d I
D' =—|Dy; Dy D3| = e i |2 3 ]
D =
) Dy3 Dy3  Dsj 1/13] 13 13 15 11 1 1
il 1 5
13 13 13
1 -2 1
>D1=AYH1=|l-2 3 1|=A4
L 1 1 5
Question 5:
X y xX+Yy
Evaluate | ¥ X+y X
x+y X y
Answer 5:
X 3% xX+y
Given that:| ¥ x+y X
X+Yy X y
2(x +vy) y x4y
=12(x+y) x+y x |Applying C, = C; + C, + C5]
2(x+y) X y
1 Y xX+y
=2(x+y)|1 x+y X [Taking 2(x + y) as common from C, |
1 X y
0 —x y
=2(x+y)|I0 ¥y x-—-y |Applying R, = R; — R,,R, = R, — R4]
1 y y+k
=2(x+ y){(—x)(x —y) —y.y}  |ExpendingalongC, |

= 2(x -

-Y)(=x? +xy —y?) = -2(x+y)(x* —xy +y*) = =2(x* + y?)




Question 6:

1 X y
Evaluate [1 x4+ vy Y kL
: X xX+y

Answer 6:
1 X y 0 —vy 0
Given that: (1 x+y y |=10 vy —X [ApplyingR, = R, — R,,R, - R, — R,
1 b xX+y 1l x x+y
= {(—y)(—x) — .0} [Expending along |

Using properties of determinants prove that:

Question 7:

2 3. 10
F—+—=4
T 'y 2
4 6 5
Solve the system of equations: +-=1
X ¥ z
6 9 20
| = 2
A
Answer 7:
2 3 10
X'y z
| _ 4 6 5
The given system of equations: ———+—-=1
xr 3 2
6 9 20
= = 2
X Y iz
This system of equations can be written as AX = B, where
2 3 10° 1/x 4
,4:’4 -6 5 |, X=|1/y andB=I1]
6 9 -20. 1/z. 2
|A] = 2(120 — 45) — 3(—80 — 30) + 10(36 + 36) = 150+ 330+ 720 = 1200 # 0 = A~! exists.
All — 75 AIZ —_ 110 A13 — 72
A21 — 150 Azz — _100 A23 — 0
A31 =75 Agz =30 A33 = —24
1 1 |75 150 75
Al =—adjA=——=[110 -100 30
4| 1200120 o -—24
1/x . [75 150 75 7[4
X=AT'B S |lyl= 500 110 —-100 30 ||1
1/z L 72 0 —24112
1- F1 1
M, poo+1so+1s01 (Y| 4 ’600' -
= [=| = 440 — 100460 [ = |=| = 400| = |=
v 12000 988+ 048 ¥ 1200]a40] |3
1 1 1
Z- -z 5
- 1 1 i gl 1 1 , 2 :
_—= - —_—= - _— I — — — — o
X ’ y 3 z 5 X e =



H2O TECH LABS
Typewritten text
Using properties of determinants prove that:


Choose the correct answer:

Question 8:
x 0 0]
If X, y, zare nonzero real numbers, then the inverse of matrixA = |0 y 0]Iis:
10 0 2z
x™t 0 0 ] x™t 0 0
(A)] 0 y ' 0O (B)xyz| 0 y=1 0 l
0 g 0 0 z1
; x 0 O 1 1 0 O
(C)—10 y O (D)—|0 1 0]
lo 0 2z o 0 1
Answer 8:
x 0 0]
A=10 y O
0 0 =z
Al = x(yz—0)—-0(0—-0) +0(0 —0) = xyz + 0 = A~* exists. Therefore,
Ay =Yz A, =0 A3 =0
AZI — 0 A22 = XZ A23 — 0
Az; =0 As; =0 Azz = xy
1
- 0 0
1 .z 0 071 |T 4 x1 0 0
A‘1=made—xz 0 xz 0|=|0 — 0O|=]0 y1 0
Y2lo o Xy y . 0 g
0 0 -
Z
Hence, the option (A) is correct.
Choose the correct answer:
Question 9:
1 sin @ 1
LetA =|—sin@ 1 sin 9], where 0 < 8 < 2m then:
—=] —sin 6 1
(A) det(4) =0 (B) det(A) € (2, )
(C) det(A) € (2,4) (D) det(A) € [2,4].
Answer 9:
1 sin 6 1
A=|—-sinf 1 sin 6

—1 —sin6 1

= 1(1 + sin%0) + sinf (—sin @ + sin @) + 1(sin“06 + 1) |[Expending along C, |
= 2(1 + sin®0)

Now, given that: 0 < 0 < 2m

= 0<sinf <1

=>0<sin‘6<1

=1<1+sin%f <2

= 2 < 2(1 +sin“f) < 4

= det(4) € [2, 4]

Hence, the option (D) is correct.




