[Ch.3] Matrices & Determinants 119 Mathematics (Part-I)
EXERCISE 3.3
Q.1  Evaluate the following determinants.
5 -2 -4 5 2 -3
(@ 3 -1 -3 (ii) 3 -1 1
-2 1 2 -2 1 =2
1 2 -3 a+l a-1 a
i (-1 3 4 (iv) a a+l a-I
-2 5 6 a—1[ a a+l
1 2 -2 2 a a
v |-1 1 -3 (vi) b 2b b
2 4 -1 c ¢ 2
Solution:
5 -2 -4
(i) 3 -1 -3
-2 1 2
Expanding the determinant by R;.
-1 -3 3 -3 3 -1
:5)1 2“(‘2)’—2 2’““”‘—2 1)
=502xED-1x=3)+20Bx2-(=3)x(=2)-40@Bx1-(=2)x (1)
=5(-2+3)+2(06-6)-4(3-2)
=5)+20)-4()
=5+0-4=1
5 2 -3
(ii) 3 -1 1
-2 1 =2

Expanding the determinant by R;.

1 3] 3
1 72“2‘72 2{”‘3){4 |

5| |

52-1)-2(6+2)-3(3-2)
S5(H-24H-3(D)
5+8-3 =10

5xED-1x1))-2(B)x 2~ =2 x (1) -3 (B x(1D)-(2)x (1))
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[Ch.3] Matrices & Determinants 120 Mathematics (Part-I)

1 2 -3
-1 3 4
-2 5 6

Expanding the given determinant by R,

(iii)

3 4 14 13
Is 6‘*2 _ 6‘*“3)‘—2 5‘

1(B)X©) -G)Xx@)-2((O) X (D~ (=2)x @) -3 (- DX (5) - (-2)x(3))
1(18-20)-2(-6+8)—-3(-5+6)

-2-22)-3(1)

-2-4-3=-9

a+l a-1 a
a a+l a-I
a-—1 a a+l

(iv)

expanding the given determinant by R

a—1[

a+! a-1 a
a—1[l a+l

a a+/ .

a a+l}
a

= (a+10) o

—(a+1)

=@+)D(a+h(@a+Dh—aa-D]l—-(@a-Dlaa+])—-(a—-D (a—1D]
+al(a) (@ —-(a-1)(a+D]

= @+D[a’+al+la+F—a’+all—(a—1I)[a* +al—(a’ —al—al + [*)]
+a[a2—(a2+al—al—lz)]

= (a+D[Bal+ -1 [a*+al—(a°—2al + )] +a[a’— @ — )]

= (a+D)[3al+ 1~ (a—10)[a°+al —a* +2al - )] + a[a’ — a* +1°)]

(a+1) [3al+ P]1—@— 1) [3al -1»)] + a [D)]

3a’l+al’ +3al’ + P — (32l —al’ — 3al* + ) + al®

3a’l+4al” + P —3a’l + al” + 3al° — I + al’

= 9al*
2nd Method

a+!l a-1 a
a a+/ a-—|/
a—1I a a+!

a+/+a—-Il+a a-1|[ a

a+a+/+a—-[ a+l a-| by C+C+GCs
a—-l+a+a+! a a+!
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3a a-—1/ a
3a a+l a-1I
3a a a+!

Take common 3a from C;

1 a-1I a
= 33| 1 a+!/ a-1
1 a a+l
1 a-1 a
=3a|0 a+l-a+l a-Il-a Ro =Ry
0 a—a+/ a+l-a R3—R,
1 a-[l a
= 3a|0 21 -1
0 [ l

expanding by C,

3 4 14 103
33‘[1‘5 6{_0‘—2 6‘+0‘—2 5”

3a[2) () = () (-] -0 +0
3a 20 + 12

= 3a (3P)
=9al2
1 2 -2
v) -1 1 -3
2 4 -1
Expanding the given determinant by R,
1 -3 -1 -3 -1 1
=114 17212 +(*2)} 2 4}
=((MHED-BWED)-2(EDED-@E3))-2(D @ - (2) (1)
=(1+12)-2(1+6)-2(-4-2)
=11-2(7)-2(-6)
=11-14+12 =9
2a a a
(vi) b 2b b
c c 2¢

Expanding the given determinant by R

2b b b b b 2b
c 2c c 2c c c

2a ((2b) (2¢) — (b) (¢)) —a ((b) (2¢) — (b) (¢)) +a ((b) (c) — (2b) (¢))
2a (4bc —bc) —a (2bc —bce) + a (bc— 2bc)
6abc — abc —abc = 4abc

= 2a —a +a
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Mathematics (Part-1)

Q.2  Without expansion show that.
6 7 8 2
(i) 3 4 5(=0 (ii) 1
2 3 4 2
Solution:
L.H.S.
6 7 8
3 4 5
2 3 4
6 7-6 8 6 1 8
=3 4-3 5| =3 1 5 G, -C
2 3-2 4 2 1 4
6 1 8-6 6 1 2
3 1 5-3| =13 1 2 C3;-Cy
2 1 4-2 2 1 2
Take common (2) from c;3
6 1
=213 1
2 1
As C; and Cj3 are same so determinant will be zero.
= 2(0) = 0 = R.H.S.
2 3 -1
(i) 1 1 0|=0
2 -3 5§
2 3 -1
LHS. =|1 1 0
2 -3 5
2 3-1 -1
= 1 1+ O O C2 + C3
2 -3+5 5
2 2 -1
=11 1 0 = (0 = R.H.S.
2 2 5

As C; and C, are same so determinant will be zero.
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1 2 3
(i) 4 5 6| =0
7 8 9
L.H.S.
1 2 3
4 5 6
7 8 9
1 2-1 3-1
= |4 5-4 6-4 -G
7 8-7 9-7 CG-GC
1 1 2
=14 1 2
7 1 2
Take (2) common from Cj
11 1
=2 |4 1 1| =0=RHS.
7 1 1

As C; and Cs are same so determinant will be zero.

Q.3 Show that

a1 a2 a3+ o3 a1 a2 ams a1 a2 o3
@) Q1 Az axz3+0p3| = |ax Aax» a3 |+ |axy ax 023
asz;  asz az+ o33 a31 a2  ass az; az 033
2 3 0 2 1 0
(ii) 3 9 6| =91 1 2
2 15 1 2 5 1
a+l a a
(iii) a a+l a | =PF@Ga+)
a a a+l
1 1 1 1 1 1
(iv) X y Z | =|X Yy 1z
YZ ZX XY x> y2 7
b+c a a
(v) b c+a b = 4dabc
C C a+b
b -1 a
(vi) a b 0‘ =a’+b’
1 a b
rcos¢p 1 -sing
(vii) 0 1 0 =r
rsing 0 cos¢
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Solution:
a1 a2 a3+ o3 a1 a2 ag a1 ap o3
@) a1 axpn ax;+tax3| =|(ax;x ax» a3s|+|axy axp o3
a1 asz azy+ o33 a3 azx as;s asz; a3 033

a;; ap  ap o3
LHS. = |ay ax»n aps+ady
az1 azp  azz + o33

Expanding by R;

axp  az3+ 03
azy a3z + 033

a1 azz + 03
az;  azz+ 033

a1 ax

+ (a3 + 03)
a3 axp

a1

= ajy [ax (as3 + 033) — a3z (23 + 03)] — ay2 [az1 (a33 + 033) — a3p (a3 + 03)]
+ (a13 + o3) [a21 a32 — az1a]
= an [a2a33 + a2033 — 432823 — a320023]

—ayz [az1a33 + 2210033 — a31823 — a31023]

+ a3 [az1a32 — az1axn] + a3 [aziaz; —asja] L.l (D
Now take R.H.S.
a;; dpp a3 a;; a2 03
dp; A A3 | + | A Az O3
a3 az;  asz az;  azp 033

Expanding both by R

azp  azs ay]  azs ]  axn
= aji —ap a3
a3y  asz a3]  asz azr  az2
axp 023 ay; 023 ar  axp
+ a —
azy 033 a3 033 a3] a3

arr [axass —aspazs] —apn [az1a33 — axzaz] + a3 [az21a32 — axasi]

+ a1 [ap033 — az2003] — a1z [a21033 — A23a31] + o413 [a21a32 — axazi]

ar1 [axazz + ax0i33 — azzaz — a32023] — a12 [a21a33 + a21033 — a23a31 — 023a31]
+ a3 [ag1a32 —apazr] + o3 [az1az —axaz] ...l (2)

from equation (1) and (2) L.H.S. = R.H.S.
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2 3 0 2 1 0
(i) 3 9 o6 =91 1 2
2 15 1 2 5 1
2 3 0
LHS. =3 9 6
2 15 1
Take common (3) from C,
2 1 0
=33 3 6
2 5 1
Take common (3) from R,
2 1 0
=3x3|1 1 2
2 5 1
2 1 0
=91 1 2
2 5 1
= R.H.S.
a+l a a
(iii) a a+l a | =F@Ga+)
a a a+l
a+l a a
LH.S. = a a+! a
a a a+!
a+l/+a+a a+a+/+a a+a+a+!
= a a+l a R +R, +R;
a a a+/
3a+! 3a+! 3a+l
= a a+! a
a a a+l
(3a + /) common from R,
1 1 1
= Ba+)H|a a+l! a
a a a+l
1 0 1-1 C,—C
= |a a+/[-—a a—a Ci C
a a—a a+l—a 37 M
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1 0 O
= (Ba+D)|a [ O
a 0 [
Expanding by R;
[ 0 a 0 a [
=(3a+l)[1}o l‘_oa l{+0a 0”

Ga+D[1(-0)-0+0]

Ga+1) (P
’(3a+1) = RH.S.

1 1 1 1 1 1

(iv) X y Y/ = X y Z

Yz zX XYy X2 y2 z2
Solution:

LHS. = | x y z

yz zZX Xy

Multiply C; by x, C;, by y and C; by z

X y z
2 2 2
X y z

Xyz Xyz Xyz

XyzZ

Take (xyz) common from Rj.

V7 X y Z
_ Xyz X2 y2 2
A I T B

Interchange R, and Rj.

1 1 1
R
X 'y z
1 1 1
=CDED[X Y 7
Ty z
1 1 1
= | X Yy z| =RHS.
2 2 2
Xy z
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b+c a a
v) b c+a b = 4dabc
c c a+b
b+c a a
LHS. = b c+a b
C c a+b
b+c a—a a
= b c+a-b b C,-C3
C c—a—-b a+b
b+c 0 a
= b c+a->b b
C c—a—-b a+b

expanding by R,

c+a-b b
= (b+0) c—a-b a+b‘70+a

b c+a-b
c c—a-b

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

= (b+o) [cal+az—ab+bc+ba—b2—bc+ba+b2]+a[bc—ba—b2

= (b+o) [ac+a2+ab]+a[2bc—ba—b2—c2—ac]

2
—c”—ac+ bc]

2 2

2 2 2 2 2
= bac +ba” + ab” + ac” + a’c + abc + 2abc —ba” —ab” —ac” —a’c

= abc + abc + 2abc

= 4abc = R.H.S.
b -1 a
(vij |a b 0| =a’+p’
1 a b
expanding this determinant by R;
b 0 a 0 a b
=bl, b‘_(_l) 1 b‘+al a

b (b>=0)+ 1 (ab—0) +a (a*—b)
b (b%) + ab +a (a° — b)

b’ +ab+a’—ab

a+b’

R.H.S.
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[Ch.3] Matrices & Determinants 128 Mathematics (Part-I)

rcosp 1 -—sin¢
(vii) 0 1 0
rsing 0 cos¢
expanding this determinant by R,

1 0 0 0 ) 0 1
rcosq)[o costl)J_l[rsind) cosd)}_smq)[rsin(b OJ
rcosd (cosp—0)—1(0—-0)—sin ¢ (0—rsin )
rcosz¢+rsin2¢
r(c052(|)+sin2 d)
r(1)

r = RH.S.

a b+c a+b
b c¢c+a b+c
¢ a+b c+a

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

1l
H

(viii) = a’+ b’ + ¢ = 3abe

L.H.S.

C1+C2

Take (a+ b+ c) common from ¢

1 b+c a+b

= (a+b+c) 1 c+a b+c
1 a+b c+a
1 b+c a+b

= (a+b+c)| 0 c+a-b-c b+c—a-b §2*§1
0 a+b-b-c c+a—a->b 3T ™
1 b+c a+b

= (a+b+c¢c)|0 a-b c-a
0 a-c c¢-b

Expanding by C;
a—b c—a

a—c c-—b -0+0

= (a+b+c¢c).1.

(a+b+c)[(a—b)(c—b)—(c—a)(a—0)]
2

(a+b+c¢) [acfabfbc+b27ac+c2+a
(a+b+c¢) (a2+b2+c2—ab—bc—ac)

= a2’ +b’ +c’ — 3abc

= R.H.S.

—ac]
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a+ b C
(ix) a b+A ¢ | =A*@+b+c+d)
a b c+A
a+A b C
LHS. = a b+A C
a b c+A
a+b+A+c b c
= |a+b+A+c b+A c Ci+(C+Cy)
a+b+c+A b c+A
Taking (a+b+c+ i) common from C;
1 b C
= (a+b+c+2) |1 b+2 c
1 b c+A
1 b c
= (a+b+c+A) |0 b+A-b c-c ﬁfil
0 b-b c+r—cl > I
1 b ¢
= (a+b+c+A) |0 A O
0 0 A
Expanding by C,
=(a+b+c+k)[1 ?; ;3 —0+0}
= (@a+b+c+1) (A1 =0)
= M @a+b+c+)
= R.H.S.
1 1 1
(x) a2 b2 c2 = (a-b)(b-c)(c—a)
a~ b” ¢
1 1 1
LHS. = a Y
a> b
1 0 0
= |a b-a c—a C -G
a2 bl_a? 2_g? C-C
Expanding by R
b—a c—a
= l‘bz_az g2 -0+0

(b—a) (c*—a’) —
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[Ch.3] Matrices & Determinants 130 Mathematics (Part-I)
= (b—a)(c—a)[c+a—(b+a)]
= (b-a)(c—a)(c+a—b-a)
= (b—a)(c—a)(c—Db)
= —(@a-b)(c-a)=1 (-0
= (a—-b)(b-c)(c—a)
= R.H.S.
b+c a a
xij |c+a b b’| =(a+b+c)a-b)(b-c)(c—a)
a+b ¢ ¢
b+c a a
LHS. = |c+a b’
a+b ¢ ¢
b+c+a a a’
= |c+a+b b b’ Ci+C,
a+b+c ¢ ¢’
Take (a+ b+ c¢) common from ¢
1 a a
= (a+b+c)|1 b b’
1 ¢ &
1 a a’
= (a+b+c)|1-1 b-a b -2’ Ry=Ry
2 2 R3—R;
1-1 c¢c—-a c¢c —a
1 a a’
= (a+b+¢)|0 b—a (b-2a)(b+a)
0 c—-a (c—a)(c+a)
Take common (b —a) from Rj, and (c —a) from Rj
2
1 a a
= (a+b+c)(b—-a)(c-a)|0 1 b+a
0 1 c+a
Expanding by C;
1 b+a a a’ }a a’ :|
:(a+b+c)(b—a)(c—a)[1‘1 c+a 1 c+a 0 1 b+a

= (a+b+c)(b—a)(c—a)[c+a—(b+a)]
=(a+b+c)(b—-a)(c—a)(c+a—-b—-a)
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(a+b+c)(b—a)(c—a)(c—b)
—(a+b+c)(a—b)(c—a)(c—Db)
DED@+b+c)y(a-b)(b—c)(c—a)
(a+b+c)(a—b)(b—c)(c—a)

R.H.S.

1 2 -3
-2 =2 1
Find A, Az, Az, and |A]

5 -2 5§
(ii) B=| 3 -1 4 | then

-2 1 -2
Find By, B2, B2; and |B|

Solution:
1 2 -3
) A = [ 0 -2 0 }
-2 -2 1
0 0
A12 = (—1)1+2 M12 where M12 = |:_2 1:|
= (- 1)’ (0) = 0D -=2)(
= 0 = O
1 -3
Ar»n = (-1)**? Mo where My = [_2 ) }
= )5 = (1MD-=2)3)
= ()5 = 1-6=-5
= —5 = —5
1 -3
Ay = (1" My where Mz, = [0 0 }
= (=1)(0) = (1)(0)-(=3)(0)
= 0 = O
Now
1 2 -3
Al=| 0 -2 0
~2 -2 1
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Expanding by Ry
-2 0
-2 1|
1((=2) (D= (=2)(0) -2 (©0) (1)~ (=2) () -3 ((0) (-2)~ (- 2) (- 2))
(-2-0)-2(0-0)-3(0-4)

1

0 0 0 2
2‘—2 1 +(‘3){—2 —2‘

=-2-0-3(4)
=-2+12=10
5 -2 5
gy B=|3 -1 4
-2 1 =2
-2 5
By = (-1’ My where My = [ 1 _2}
= DD = 22~ ()G
=D =1 =4-5=-1
5 5
By = (1)’ Mp where My = [72 _2}
= (- ') =0E2)-5)2)
=0 = —-10+10 =0
5 -2
By = (-1)** Mxn where My = [72 1}
= 1)) =030 MD)-=2)2)
= (D@D = 5-4
= 71 = 1
5 -2 5
Now |B| = 3 —1 4
—2 1 =2
Expanding by R
-1 4 3 4 3 -1
= 5‘ ! —2‘*(*2)‘—2 —2{+5‘—2 1

=5(DE)-MH@)+2(BAE)-E @) +5 (B (D -(=1)(=2)
=52-4)+2-6+8)+53-2)

=5@F2)+22)+5@1)

= —-10+4+5

= -1
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Q.5 Without expansion verify that
a B+y 1 1 2 3x
) B y+a 1| =0 (ii) 2 3 6x| =0
Yy a+p 1 3 5 9
1 a? ﬁ
b a-b b-c¢c c-a
(iii) 1 b —| =0 (iv) b-c¢c c-a a-b| =0
ac
c c—-a a-b b-c
2 C
1 ¢ ab
be ca ab mn [ P 1 2P
1 1 1 . 2 2 3
) - - — 1 =0 (vi) n m m|=|1 m m
a b C 2 2 3
Im n n 1 n n
a b c
2a 2b 2¢
(vii) a+b 2b b+c| =0
a+c b+c 2¢
7 2 6 7 2 7 7 2 -1
(vip |6 3 2(=]16 3 5|[+|/6 3 -3
-3 5 1 -3 5 -3 -3 5 4
-a 0 c
(ix) 0 a -b|=0
b -c¢c 0
Solution:
o B+y 1
LHS. = |B vy+a 1
y oa+p 1
a+B+y P+y 1
= |Bp+y+a y+a 1 C+GC
y+oa+p oa+p 1
Take (o + B + y) common from C,
1 B+y 1
= (a+B+y) |1 y+a 1 * C, and C; are same
1 a+p 1
= (a+B+y).0
=0
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1 2 3x
(i) 2 3 6x| =0
3 5 9%
1 2 3x
LHS. = |2 3 6x
3 5 %
Take 3x common from Cs
1 2 1
=3x|2 3 2
3 5 3
=3x0) =0

As C]

(iii) 1

L.H.S.

and C3 is same so determinant will be zero.

2 A
a bc
b
2 -_ —
b ac =0
2 €
¢ ab
2 a4
1 a be
= |1 b b
- ac
2 £
1 ¢ ab

multiplying C; by abc

As Cy

, a.abc
1 a —bc
1 , b.abc
~ abc 1 b ac
| o2 S-abc
¢ ab
1 a® a°
L pow
abe 1 &
=0

and Cj3 are same so determinant will be zero.
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a-b b-c¢c c-a
(iv) b-¢c c¢c-a a—b‘ =0
c—-a a-b b-c
a—b b-c c-a
LHS. = |[b-c c—a a-b
c—a a-b b-c
a—-b+b-c+c—-a b-c c-a
= |b-c+c—a+a-b c—a a-b Ci+C+GCy
c—a+a-b+b-c a-b b-c

0 b-c c-—a
= |0 c—a a-b| =0
0 a-b b-c
=0
bc ca ab
111
v) a b c =0
a b
bc ca ab
111
LHS. = a b o
a b c
multiplying R, by abc
bc ca ab
I |abc abc abe
= abc a b c
a b C
1 bc ca ab
= 2be bc ca ab
a b c
=0
As R; and R, are same so det will be zero.
mn [ P 1 2P
(vi) nf m m|=|[1 m m
Im n n’ 1 o n

mn [ P
nfl m m
Im n n’

LHS. =

multiplying R; by / R, by m, r; by n.
Imn P P
Imn m* m’
Imm n*> n

= Imn

w
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Taking /mn common from C;

2a
(vii)

L.H.S.

a+b
a+c

[mn
Imn

1

1
R.H.S.
2b
2b
b+c
2a

2a

2a

2a

1
1
1

12

1 m

2

n

a+b
a+c

a+b
a+c

a+b
a+c

a+b
a+c

ror

m° m

n® 0’

P
23

e

2c
b+c =0

2c

2b 2c

2b b+c

b+c 2c

2b—2a 2c—2a
2b—(a+Db) b+c—(a+b)
b+c—-(a+c) 2c—(a+c¢)
2(b—a) 2(c—a)
2b—a-b b+c—a-b
b+c—a-c 2c—a—c¢
2(b—a) 2(c—a)

b—a c—a

b—a c—a

G -G
G -C

Taking (b—a) common from C,, and (¢ —a) from Cas.

(b—a) (c—a)|:a
(b—a)(c—a)(0)

a+cC

2a 2 2
+b 1 1

1 1

= 0 = RH.S.
7 2 6 7 2 7 7 2
(viii) 6 3 2| =16 3 5|[+]6 3
-3 5 1 -3 5§ -3 -3 5
7 2 6 7 2 T7-1
LHS. = 6 3 2|=|6 3 5-3
-3 5 1 -3 5 -3+4
by using property of determinant
7 2 7 7 2 -1
= 6 3 5|+ 6 3 -3
-3 5 -3 -3 5 4
= R.H.S.

Visit for other book notes, past papers, tests papers and guess papers

-1
-3
4

C, and Cs3 is same.

taleemcity.com



[Ch.3] Matrices & Determinants

137

Mathematics (Part-1)

-a 0 c
(ix) 0 a -b| =0
b —-c¢c 0
-a 0 C
LHS = 0 a —-b
b —-c 0
1 —ab 0 bc | bR,
= Zbe ac —bc| cR,
ab —ac 0 aR;
Taking ab common from C;.
Taking ac common from C,.
Taking bc common from Cs.
-1 0 1
= ﬁ(ab)(ac)(bo) 0o 1 -1
1 -1 0
-1 0 1
= abc o 1 -1 R, +R,
1 -1 0
-1 1 0
= abc 0o 1 -1
1 -1 0
0 0 O
=abc| 0 1 -1 | R +R;s
1 -1 0
= abc (0) .. all elements of R, are zero.
=0
= R.H.S
Q.6 Find value of x if
3 1 x
i) -1 3 4| =-30
X 1 0
1 x-1 3
(ii) -1 x+1 2| =0
2 -2 X
1 2 1
(iii) 2 x 2 =0
3 6 x
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Solution:

3 1 x
-1 3 4| =-30
x 1 0
Expanding this determinant by R,

3 4 ’ 1 -1 4 -1 3 ‘
1 0 x 0 X 1

(@

+ X

3 =-30

U

3BO)-@)M)-1(DO)-x @) +x (DD -x3) =-30
3(-4) — 1(—=4x) + x(-1 = 3x) = =30

—1244x-x-3x> = =30

—3x*+3x—12 = —30

—3(x*—x+4) = -30
-3

o

X>—x+4 = =10

[98)

xXX—x+4-10= 0
X*-x-6=0

X2 -3x+2x-6 =0
xx=-3)+2(x-3)=0
x+2)(x-3)=0

1 x-1 3
-1 x+1 2
2 -2 X
Expanding this determinant by R

i?,i —@—D'; i -; izl
IxE+D-2@))--D(ED®-Q@)+3(-DE)-2x+1) =0
KH+x+4)-x-D(Ex-4)+32-2x-2) =0
X+ Xx+4—(x*—4x+x+4)+3(2x) = 0
X+ Xx+4+x>+4x—x-4-6x = 0
2x*-2x = 0
2x(x—=1) =0
2x =0 Xx—1 =

L L L VI VO Ve Ve

=0

~~
[
(=19
N’

+3‘ =0

ud e u il

x =0 X =1

U
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(iii)

L= R VR VA VA A R

7

_~
(™
~

(iii)

Solution:

(@)

1 2 1
2 x 2
3 6 x

Expanding this determinant by R

=0

1 =0

X 2
6 X
(x*—12)-22x-6)+(12-3x) = 0
XC—12-4x+12+12-3x = 0
X=Tx+12 =0

X>—4x—-3x+12 = 0
X(x—4)-3(x-4) =0
x=-3)(x-4) =0

2‘221‘2)(
213 x|T'3 6

Xx =3 X =4

Evaluate the following determinants:

3 4 2 7
2 5 0 3 A
1 2 -3 5 (i)
4 1 -2 6

_3
0
9
)

W AN
=
[\8}
[

S W \e
[
—

N S

4 2
S 0
2 -3
4 1 -2 6

— N W
(0 VSN

Interchange R; and Rj

1 2 -3 5
2 5 0 3
- 3 4 2 7
4 1 -2 6
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1 2 -3 4

220 52 0-2(-3) 3-209 §2_§§1
=71 3-3(1) 4-32) 2-3(=3) 7-3() 3 !
4-4(1) 1-4(Q2) -2-4(3) 6-4(5 | Ra—4R
1 2 _3 5
0 5-4 046 3-10
=~l0 4-6 2+9 7-15
0 1-8 —2+12 6-20
1 2 -3 5
0 1 6 -7
=710 -2 11 -8
0 -7 10 —14
Expanding by C;
1 6 -7
={1 2 11 -8 _0+0—0}
7 10 -—14
1 6 -7
- _|-2 11 -8
7 10 —14

Expanding by Ry
11 -8 -2 -8 -2 11
=*[1 10 —14‘*6}—7 —14~+(*7){—7 10 }
=-[(ADE14H-10)(8))-6 (-2 (14 -7 (=8))-7[(-2) (10)-(11) (- 7)]
—[-154 +80-6 (28=56)—7 (—20+77)]

—[-74-6(28)—7(57)]

— 305

2 3 1 -1
) 4 0 2 1
(i) 5 2 -1 6

3 -7 2 =2
Interchange C; and Cj

1 3 2 -1

2 0 4 1
- -1 2 5

2 -7 3 =2
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1 3 o) 1
o 2-2¢) 0-2(3) 4-2( 1-2(1D %JRRI
- —1+1 2+3 542 6-1 3+ Ry
2-2(1) -7-23) 3-22) -2-2(-1 R4 —2R;

1 3 2 -1

0 -6 0 3
~]lo 5 7 5

0 —-13 -1 0
Expanding by C;

-6 0 3
=—{1 5 7 5 —O+0—0}
-13 -1 O
-6 0 3
= — 5 7 5
-13 -1 O

Expanding by R;

[ 6‘71 o‘ 0+ 3{ 13 71”

=-[-6(00-1D(®B)+3(BG)DH-13) ()]

—[-6(5)+3(=5+91)]

= —[-30+3(86)] = —228

-3 9 1 1
0O 3 -1 2
(i) 9 7 -1 1
-2 0 1 -1

Interchange C; and Cj

1 9 -3 1

_ -1 3 0 2

7 l-1 7 9 1

1 0 -2 -1

1 9 -3 1

-1+1 3+9 0-3 2+1
-1+1 7+9 9-3 1+1

1-1 0-9 —-2+43 —-1-1
1 9 -3 1
0 12 -3 3

=710 16 6 2
0O -9 1 -2
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Expanding by C;

12 -3 3
=—-1|16 6 2
-9 1 -2

Expanding by R;

6 2 6 2 6 6
*[12‘1 —2‘*(*3){—9 —2’*3‘—9 1”

—[12(=12-2)+3(—32+18) +3 (16 + 54)]
—[12(-14)+3 (- 14)+ 3 (70)]
-

= —[-210+210] = 0
x 1 1 1
X 1 1 3
Q.8 Show that 1 1 x 1| 7= x+3)(x-1)
1 1 1 x
Solution:
L.H.S.
x 1 1 1
LHS. = 1 x 1 1
e T 1 1 x 1
1 1 1 x
x+1+1+1 1 1 1
1+x+1+1 x 1 1
= | 1+l+x+1 1 x 1 Ci+C+G+Gy
1+1+1+x 1 1 x
x+3 1 1 1
_ x+3 x 1 1
- x+3 1 x 1
x+3 1 1 x
Take (x +3) common from C,
1 1 1 1
1 x 1 1
=&+ 1 x 1
1 1 1 x
1 1 1 1
R,—R
0 x-1 0 0 270
= (x+3) 0 0 « 1 0 R3;—Ry
0 0 0 x-1 R4—Ry
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Expanding by C,

x—1 0 0
= x+3)] 0 x-1 0

L 0 0 x—1
Expanding by C,

i x—1 0
= (”3)_("*1)[ 0 x—1ﬂ

x+3) [(x-D(x-1x-1)-(0)(0)]
x+3) [x-1)x-Dx-1]
(x+3)(x-1)°

RH.S.

Q.9 Find |A A'| and |A'A| if
3 4
3 2 -1 2 1
() IfA=[2 1 3] i A=|7]
2 3
Solution:
. 3 2 -1
(i) A=[2 1 3]
32
SN
-1 3
_ 32
32 —1
AA = {2 1}
2 1 3} 3
BB+ Q)+ DD (3)(2)+(2)(1)+(—1)(3)}
T LOA+DHO+BAEEDH @O+ M +3)3)
[9+4+1 6+2—3} [14 5}
T L6+2-3 4+1+9]°L5 14
) 14 5
Now |AA|=[5 14J=(14)(14)—5(5)=196—25:171
32
3 2 —1
Now A'A =] 2 1}
2ol T
3 B3)+(2) Q) B+ BAEEH+2)B)
= @3+ ®) Q+MM A EEDH+M)G3)
LEDB)+B3)2) CHR+BG)M DED+3)3)
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 9+4 6+2 —-3+6
= 6+2 4+1 —2+3}
l-3+6 —-2+3 1+9
(13 8 3
= 8 5 1:|
L 3 1 10
13 8 3
A'Al = | 8 5 1
3 1 10
Expanding by R;
5 1 8 1 8 5
=13’1 10“8‘3 10‘*3{3 1‘
= 13(50-1)-8(80—3)+3 (8 —15)
= 1349 -8(77+3(-17)
= 637-616-21
= 637-637 =0
3 4
. 2 1
(ii) A = 1 1
| 2 3
3 21 2
A=ly 11 3J
3 4
t 2 1 3 2 1 2
AA =14 [4 11 3}
2 3
9+16 6+4 3+4 6+12
6+4 4+1 2+1 4+3
] 3+4 2+1 1+1 2+3
L 6+12 4+3 2+3 4+9
25 10 7 18
t 10 5 3 17
AAT=17 3 2 5
18 7 5 13
25-3(7) 10-3@3) 7-32) 18-3(5
10 5 3 7 R;-3R;
= 7 3 2 5 R4 — 2R3
18-2(7) 7-23) 5-22) 13-2(5
4 1 1 3
10 5 3 7
=17 3 2 5
4 1 1 3
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As R; and Ry are same so det will be zero.

3 4
t (3 2 1 2 2 1
AA=1y4 1 1 3} 11
2 3
[+ @+MM+(2) Q) (3)(4)+(2)(1)+(1)(1)+(2)(3)}
T LGA+MHQ+MHMH+BRR) OB+ M+ M +3)3)
__9+4+1+4 12+2+1+6}
T L12+2+1+6 16+1+1+9
Rt 21}
—L21 27
t 18 21
IAAL= {51 97

(18) (27) — (21) (21) = 486 —441 = 45

Q.10 If ‘A’ is a square matrix of order 3, then show that [KA| = K*|[A]

Solution:

a1 ap  ap
Let A=]a; ap apn

a3; dz 433

kau kalg ka13 ]
kA = |:k321 kay, kap
ka3 1 ka32 ka33 _
ka] 1 ka]2 ka13
kA| = | kan kan kax
ka31 ka32 ka33

Take ‘k> common from Ry, Ry and Rz

a1 dp  ap
= kkk

A1 A a3
d31 4z 433

kAl = K’ |A| = RH.S.

Hence proved.
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Q.11 Find value of ‘A’ if A and B are singular

(4 A 3
i) A=|7 3 6
| 2 3 1
-5 1 2 0
. B - 8§ 2 5 1
(i) =13 2 o0 1
| 2 A -1 3
Solution:
[4 A 3
(i) A=|7 3 6
|2 3 1
As A issingularso |[A| = 0
4 A 3
= 7 3 6| =0
2 3 1

Expanding by R
=3 Sl Sl 2=
= 43-18)-A(7T-12)+3(21-6) =0
= 4(-15-1(-5+3(15) =0
= -60+5A+45 =0
=
=

—15+45A=0=53+2) =0

—3+7»:0:>

5 1 2 0
8§ 2 5§ 1
3 2 0 1
2 A -1 3
As ‘B’ isasingularso [B|] = 0

1 2 0
2 5 1
2 0 1
A -1 3

5
8
3 =0
2
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Interchange C; and C4

0o 1 2 5

1 2 5 8
= 11 2 o 3[|=0

300 —1 2

0 1 2 5

1 2 5 8 R; - R,
= 1-1 2-2 0-5 3-8 =0 R,_3R,

3-3(1) A-3(Q2) —1-3(5 2-3(8)

0o 1 2 5
1 2 5 8

= 1o o -5 -5 |=0
0 A-6 —16 —22

Expanding by C;

1 2 5
= -bhED| 0 -5 =5|=0
A—6 —16 —-22
Expanding by C;
-5 -5 2 5
= {—16 —22“0*(7“6)‘—5 —5{ L4
— (110-80)+ (A —6) (15) = 0
= 30+ (A—6)(15) =0
= 30+15A-90 = 0
= 1I5A.—-60 = 0
=  15(0-4) =0
= A-4=0=
Q.12 Which of the following matrices are singular and which of them are non—
singular.
1 0 3 2 3 -1
(i) 31 -1 (i) 1 1 0
0 2 4 2 -3 5
1 1 2 -1
1 2 -1 -3
-1, 3 1 2
3 -1 3 4
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Solution:
1 0 3
i A=[3 1 -1
0 2 4
Expanding by R;
= 14-(-2))-0+3(6-0)
= 442+3(6) = 6+18 =24 # 0
= A is non—singular.
2 3 -1
(ii) A=]|1 1 0
2 -3 5§
2 3 -1
Aj=|1 1 0
2 -3 5
Expanding by R;
=206-0-36-0)+-1D3-2)
=205)-305)-1(5)
= 10-15+5 = 0 = A issingular.
1 1 2 -1
1 2 -1 -3
) A=1, 3 1 2
3 -1 3 4
Let
1 1 2 -1
1 2 -1 -3
Al=1o 3 1 2
3 -1 3 4
1 1 2 -1
1 2-1 —1-2 —3-(1) 152_21;‘
To2-2(1) 3-2(1) 1-2(Q2) 2-2(-1) 3T
3-3(1) —1-3(1) 3-32) 4-3(1l Re=3Ri
1 1 2 -1
o 1 -3 -2
- o 1 -3 4
0o -4 -3 7
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Expanding by C,

1 -3 -2
= 1.1 -3 4
—4 -3 7

Expanding by R;

3 4 1 4 13
1}—3 7}*(*3)‘—4 7 *2‘—4 3

(-21-(=12)+3(7-(-16))-2(-3-12)
—21+12+3(7+16)-2 (- 15)
-21+12+69 + 30

=90 =0
= A is non-—singular.-
2 1 0
Q.13 Findinverseof A = |1 -1 3 |andshow that A1A = L.
2 -4 1
Solution:
2 1 0
A=11 1 0
2 -3 5
o ad
As A= (1)
1 0 1 0
Al = 2‘—3 5‘*1‘2 5(*0
= 2(5-0)=1(5-0)
=10-5=5=#0
Now
t
Air A Ajgs
AdjA =| Ay An Axn | Ll )
Az Az Az
where
N 1 0
Ay =DMy = (1) ‘ -3 5‘
=5.0=5
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A = D' Mp

= (D' M3

Ay = (1)*" My
Ap = (-1)°*? Mnp
A23
Az = (1) M3
Ay = (1) M3

Ay = (1)’ M3

Put values in (2)

5 -5
Ade:{—S 10
0 0
Put in (1)

1[ 5 -5
Al =3/-35 10
-5 8

5 5

5 75

5 10

= 75 s

5 8

| 75 5

= (1) My =

)

-(5-0) = -5

A1 1‘
2 -3

(-3)-2=-3-2=-5
;010
-3 5
= -(5-0)=-5
2 0
S E
=10-0 = 10
2 1
CLl
= —(-6-2)=-(8 =38

1 0
1 0

[
T

—_
N

= 1’
=0

e
= DO =0
<} !
= +DER-1) =1

57 5 -5 0
8| =|=-5 10 0
1 -5 8 1

Nl—= NOS »nilo
]
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1 -1 0

Lol =1 2 o0

A= 8 1
-1 5 53

Toshow A" ' A = Iz

-0 2 1 0
-1 2 0

s 1 1 1 0
_1 g = 2 —3 5

5

D2+ DM +O)2) (D) + DAY +(0)(=3) - (1)(0) + (=1)(0) + (0)(5)
D@+ QM +O)2)  EHM) + QM) +(0)=3)  (=D(0) +(2)(0) + (0)(5)

Leve+Fo+Fo con+Eo+E o cmo+rFo+de

1 0 O
0 1 0
0 0 1

Q.14 Verify that (AB)" = B'. A" if

@ A=[—11 g] B=[_43 -11]

w =3 ] weld 1]

Solution:

AB:[JI (2)}[743 711}

”
>
Il

O+ @ HD+D 1)}
T LEDEDFO @ DM+ D
_[-3+8 1—2}
L 3+0 -1-0
(5 —1
- L3 —1}
As

_1  adj (AB)

(AB) = 4o (AB) e (1)

det (AB) = |AB| = ‘:; _15‘ =-5-(3) =-5+3=-2

wow =[ 4 1]
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Now

Now

Put values in equation (1)

S1 -
o 1[—1 1} |22
AB)"=-31 3 5] =|3 5
|2 2.
-
22
13 3
|2 "2
diB
gl 2

-3 1
M=\ 4_1\=@$en—wa>=&4=—1
AMB-—[_l _1}

L -4 -3
Put values in equation (2)

B*——L[_I'J}—[l {
=1L -4 -3]7 14 3

. adiA

Alzgﬁr ......... 3)
1 2

A=Y com-@cn-2
0 -2

mj:[l 1}

put values in equation (3)

0 -2

,1_1[0 72}_ 2 2
At=alr 1)1 1
2 2

A—l

I
1
NRI— O

\
NI—
1
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_ 0 -1
1 1
B'A! = 1 1
| 4 JL 2}
B 1 1
(1)(0)+(1)(§) (1)(—1)+(1)(§)
= 1 1
i (4)(0)+(3)(§) (4)(1)+(3)(§)
1 1
) ) —1+2
=13 3
| 2 4+
1 1
2 72
=13 s | 0 e (11
L2 72

From (I) & (II)
(AB)_l =B A" proved.

Q.15 Verify that (AB)' = B'A' and if

0 -1
Solution:
Given that
1 1
1 -1 2
A = B=|3 2
HE R
» 1 1
1 -1 2
(AB) = {3 ZJ
Lo 3 J 0 1
MM+ EDHB)+(2)(0) (1)(1)+(71)(2)+(2)(71)}
T LOM+BR)+MO) OM+B @)+
[1-3 1-2-2 -2 -3
= L9+0 6—1}=[9 5}
-2 9
(AB)t:L3 5} ......... (a)
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Now

_ 10
B'.A' = } 32_01} -1 3
- 2 1

DD +B)EED+0)(2)

MO +B) )+ () (1) }

LM+ ED+EDHE MO+ G+ =D M)

[ 1-3 9 }
T l1-2-2 6-1
_[72 9}
=l-3 5

From (a) & (b)

(AB)' = B'A'
2 -1
Q.16 Verify that (A™)' = AY! if A = [ ) G ]
Solution:
Given that
B [2 — 1}
A=l3
o adl A
= |A| ......... (1)

2 -1
w=]3 =2 -
1o
AdJA:[—3 2}

Put values in (1)

11
] 1 1 1 5 5
A =§[73 2J: 302
5 5
1 3
(A = S (a)
12
5 5
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Now
. 2 3
A= [—1 J
t
(AY! = % ......... 2)
w1 7]
. 2 3
RE L.
= |13
Put values in (2)
111 -3
Ay = 5[ 12 ]
13
5 5
=1 -1 (B)
55
From (a) & (b)
(A = (A
Hence proved.
Q.17 If A and B are non-singular matrices, then show that
(i) (AB)! = B A G AHY'=A
Solution:
(i) (AB)! = B A™
We know that.
AAT = 1
BB = 1
(ABYAB) ' =1 ......... (1)
We take
(ABYB'Ah =1 ... )
LHS = (AB)B'A™
= ABBHA™
= AIA"
= AA
= 1
= RHS
From equations (1) and (2), we have (AB)’l = B'A™
=
B!A™! isinverse of AB.
=
(AB)! = B'A™'
i @A) =A
As AA" =1 and A'A =1
=
A™' isinverse of A
SO (AH! = A Hence proved.
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