We hawve,
Sk +Ty=-2
4x +6Yy = -3
The above system of equations can be written in the matrix farm as
s 7] _[-=
4 &6|lv| |-3

or AX =8

Now, |4]=30-28=+2=0
So the above system has a unigue solution, given by
X = Alg

Let & be the co-factor of 5; in A, then

Alsno,

. [Eu —4T [6 —?}
adj 4 = =
7 5 4 5



Solution of Simultaneous Linear Equations Ex 8.1 Q1(ii)

The above system can be written in matrix form as
5 2)[x]_[2
3 2||lv| |5
ar AX=28
Where,
£ 2 b 3
, A= , B =
[3 2} [)‘J [5}

Now, |4|=10-6=4=0

&

So the above system has a unique solution, given by

¥ =Als

Let C; be the co-factor of &, in 4, then

Ty =
Cya = -3
Cny = -2
Con =5

&lsno,

Il
£l g
II
I
| |

| — |
= x
1
I
) I
+
_

Hence, x = -1
y =4



Solution of Simultaneous Linear Equations Ex 8.1 Q1(iii)

The above system can be written in matrixz form as:

3 4[] [5
1 -1|lv| [-3
ar AX=§8
Where,
& R W R
1 -1 % -3
Mo, |,4|=-?;e|:|

So the above system has a unique solution, given by
X =Alg

Let C;; be the co-factor of a; in 4, then

Cyp=-1
CIZ =—1
Cz]_ = -4
C22=3

o,

Now, X =478



Solution of Simultaneous Linear Equations Ex 8.1 Q1(iv)

The above system can be written in matrix form as:

ey

ar AX =8

Now, |4|=-6=0

So, the above system has a unique solution, given by
X =Aalg

Let C; be the co-factor of &; in 4, then

Cyp=-1
Tz =-3
Coy=-1
Caz =

Mow,

Now, X =478



Solution of Simultaneous Linear Equations Ex 8.1 Q1(v)

The above system can be written in matrix form as:

B ™

ar AX=28
a7 4
where 4 = ,X=X and & =
12 y -1
[ 3w,
|ﬂ=—1¢D

So the above system has a unique solution, given by
X =4a7lg

Mow, let Cy be the co-factor of 3; in A

Gy=g
Cymmal
Coy = =7



Solution of Simultaneous Linear Equations Ex 8.1 Q1(vi)

The given system can be written in matriz form as:
3 1])[x] [7
5 3|lv| |12
ar AX=28
Where,
a<l® N x[¥ls-[7
£ 3 v 12

Since, |A| = ¢ =0, the above system has a unigque solution, given by

¥ = A8

Let C‘J-j- be the co-factar DFaI,-J,- in A4

Cip =
C12 = _5
C21 = _1
Cop =

Now, X =4A"'8

| ——|
-k
| I |

]
]
| —
=0
| E—

]

£l 2|0



Solution of Simultaneous Linear Equations Ex 8.1 Q2(i)

The given system can

o 2 [ 3
2 3 1|y
Sl =7z 1

I
—
[

Where,
1 1 -1 X 3
A=l2 3 1|, Xx=|v|, B8=|10
3 -1 -7 z 1

5 @ 2 1 2 3
Mow, |4]=1 P o PR o | PO

[-20)-1{-17)- 1{-11)
—20+17+11=8=0

be written in matrix form as:

So, the above system has a unique solution, given by

nedtlp

Let C; be the co-factor of &; in A

€y =-20 Cyy =8
Cp=-[-17)=17  Cp=-4
Tz = -11 N [‘4} ok
_o0 17 -11] [<60 &
adjd=| 8 -4 4 | ={17 -4
4 -3 1 =il 9
20 8 473
Now, X=A"l==|17 -4 -3||10
-11 4 1|1
X 24 3
=|¥|[=—=8|=]|1
z g 1

Hence, x =3

=z =

4
-3
1

C31=4
O = -3
Con=1



Solution of Simultaneous Linear Equations Ex 8.1 Q2(ii)
The abowve system can be written in matrix form as:

1 1 [|x 3
2 -1 1 ||yl|=]-1
2 1 -3z -9
or AX =28
Where,
1 1 X 3
A = -1 . K=lwl|, B=|-1
2 1 - b -4

Since, |#I| =14 =0, the above system has a unique solution, given by

¥ =Als

Let Cj; be the co-factor of &; in A

Cyy =2 Cpy = 4 Cay = 2
Cpp =8 Chp= -5 Cap=1
Cpq=4 Cog = 1 Cag = -3
5 8 47 [2 4
adjia=|4 -5 1| =|g -5 1
2 1 -3 T\

Maw, X =A478= imdj,q %8

|4]
2 4 273
=ﬁa -5 1||-1
4 1 -3||-9
. [-15
=__| 20
14
REE
.
P 7
|10
4 7
21 119
L 7
- 10 19
Hence, ¥ =—, ¥ =—, Z2=—
7 7



Solution of Simultaneous Linear Equations Ex 8.1 Q2(iii)

The above system can be written in matrix form as:
6 -12 25 ||x 4
4 15 -2o|ly|=|3
2 18 15 || = 10

ar AX =58
Where,
& -12 2& x 4
A=|4 15 -20|, X=|w|, E=|3
2 18 1% z 10
[ 3w,

|4|=6(225+360)+12(60 + 40} + 25 {72 - 30)
6{585) + 1200 +25({42)

3510+ 1200+ 1050
E7e0 =10

So, the above system will have a unique solution, given by

¥ = A8

Cyy = 585 Cpy = - [-180- 450) =630 . Cyy =135
Cip=-100 Oy = 40 gy =02 20
Cyq = 42 Cgo = -132 Cgs = 138

. , | 588 830 -135) [2880

X =A8 = (adjA)xB=_—_|4100 40 220 | (1920
4] 5760

42 -132 138 | [1152

X ] 2880
Y| = ——[1920
57 a0
z 1152
_l_
_X 2
vl - 1
= 3
L 1
5
Hernce, x = l
2
y = 1
3
1
F= =
5



Solution of Simultaneous Linear Equations Ex 8.1 Q2(iv)
The above system can be written as

2 4 7 ||~ 14

2 -1 3 ||v|=]4

1 2 -3z 0

ar AX =28
4] = 3(-2) - 4(-9) + 7{5)
=-94+ 36+ 35

=62=20

So, the above system will have a unigue solution, given by

¥ =Aala
Mo, Cll =-3 C21 =zZ6 C31 =19
Cyp =9 oy = —16 gz = 5
Ciz =5 Coy = =2 gy = —11
-3 26 19
adjA=|9 -16 &
E -2 -11
X=A'15=i{ﬁdja4]5
4]
(-3 26 1914
=é 9 -16 &5 || 4
|5 -2 -11]| 0
[-42 + 104 +0 62
=$ 126 - 64 +0 =$ 62
F0-8+0 62

Hence,x =1, =1,z=1



Solution of Simultaneous Linear Equations Ex 8.1 Q2(v)

The above system can be written as

b6 o] i
3 0 -1{y|[=|-8
2 -1 1|z| |-3
Or AX=B

|4|=2(-1)-6(5)+0(-3)=-32=0

So, the above system has a unique selution, given by

X-4a'B

Let C;; be the co-factor of ; in 4

Cl:=_5 C::=2 C_=2=2
C;=-3 (=14 Cyi=-18
1 -5 3T [1 -
adid=(—6 2 14 | =|-52 3
-5 2 <18 ER 143 138
Now,
X=A'IB=L[Ade]xB
o
-1 6 6|2
=L—5 2 2 ||-8
—32
-3 14 -13|| 3
% 64 -2
1
¥|l=—|-32|=| 1
-32
z —64 2

Hence, x=-2 y=1Lz=2



Solution of Simultaneous Linear Equations Ex 8.1 Q2(v)
1 1 1

LEt —=|'_,|'_,—=V_I_=I,|I,-'
ks ¥ z

2u - 3w+ 3w =10
U+ +w =10
-+ 2w =13

Which can be written as

2 -3 3][x] [10
1 1 1f|ly]|=|10
3 -1 2||z| |1z

|4|=2{3)+3{-1) + 3{-4)
=6-3-12=-9=%0

Hence, the system has a unique solution, given by

¥ =A1x8

=3 Cz1=3 Caym 0
Cpp =1 Cap = -5 Caz =
Cyz = -4 Cog =7 Cagz =5

X =i[.-'1‘-.dja4:]x[5:]

&
1'3 2 -g][10
=5 1 -5 1|10
-4 -7 5|13
1'3|:|+3|:|-?a
='E 10-50+13
| -40-70+65
u -18 2
v|=—|-27|=]|2
9
W -45 [
1 1 1
Hence, x =—,y =—,2 = —
2 3 3



Solution of Simultaneous Linear Equations Ex 8.1 Q2(vi)

5 3 1«7 [18
2 1 3||v]|=]|19
1 2 4| z| |25

ar AX=28

5
4] =12
1

[ R N

1
3
4

s{-2)-3{5)+1(3)
-10-15+3=-22 %0

Hence, it has a unique solution, given by

X =Alxa
Cpy=-2 Cp =-10 Gy =8
Cpp = -5 Cyy = 19 Cqp = - 13
Cz =3 Coz =7 Caz==l
-1 1 Y
% = A B < (AdjA) =8
4

) -2 =10 © 28 |1F
—|-5 13 -13|{[19

T
3 -7 -1]|2s
1'—32—19|:|+2|:n:|'
= ——|-80+361-325
22
| 48-133-25 |
1'-22
= —| -44
22
[-110
M 1
¥|=|2
i g

Hence,x =1, v =2,Z =25



Solution of Simultaneous Linear Equations Ex 8.1 Q2(vii)
I 4 2|~ a
0 2 -3llv|=]|3
1 -2 6 ||z -2

ar AX=28
4] = 3(6) - 4(3) + 2(-2)

18-12-4
2=0

Hence, the system has a unique solution, given by

¥ =Aa18
Cy =6 Coy = -28 Cay = -16
Cip = =3 Coy = 16 Cayy =9
Cim = -2 Cog =10 Caz =06
Mext, X=A'15=i{ﬂ«dj.4]x5
4]
6 -28 -156][ 8
113 18 s
2_2 10 & ||-2
[ 48 - 84+ 32
_llio4448-18
2_—16+3EI—12
-4
Y
2_2
X -2
¥l=1 3
=z

Hence, ¥ = -2, =3,z =1



Solution of Simultaneous Linear Equations Ex 8.1 Q2(viii)

2 1 1][x] [z
1 3 -1||v|=|5
31 -2||z| |8

|4 = 2{-5) - 1{1) + 1{-8)
=-10-1-8=-19=0

Hence, the unique solution, given by

X = Al g
Cip= =2 Cpy =3 Cgp = -4
Ciz = _1 sz = _? C32 = 3
Tz = -8 Cog = Caz =5
-5 3 —4]=
Next, X = Al «& 2 7 oalls
||—El 1 5 |[8)
-10+15- 24]
=_11|;I -2 - 35+ 18
77| -16+ 5430 |
. -19
= _——|-19
19
M 1
yl=|1
g -1

Hence, x =1, =1,Z=-1



Solution of Simultaneous Linear Equations Ex 8.1 Q2(x)
The abowve system of equations can be written as

1 -1 1||x 2

2 -1 0||y|=|0

o2 -1||=z 1
or AX =28

|4 = 1) +1{-2)+ 1[4} =1-2+4=3 =0

Sao, the above system has a unique solution, given by
X =A"l8

Let Cy; be the co-factor of a; in A

Cyp =1 oy =1 Cay = +1
Cyp = 2 Cop = -1 Cap = 2
Ciz=4 T3 =2 Caz =1
1 2 &1 [1 el
adjd=|1 -1 -2| =(2 -1 2
+1 2 1 4 -2 1
-1 1 .
¥=A"8=_"(adjA) x5
Al
NEREERE
==|z -1 2|0
3
4 -2 1|1
A 13 1
=—E| =2
Y173
z 9 3

Hence, x =1, =2,Z =3



Solution of Simultaneous Linear Equations Ex 8.1 Q2(xi)
The abowve system can be written as

g2 4 3|~ 18

2 1 1||v|=]|5

1 2 1)z 5

or AX =28
|4|=8f{-1)-4{1)+3(3)=-8-4+9=-3=0

Sao, the above system has a unique solution, given by
X =A"l8

Let C; be the co-factor of 5; in A

Cip=-1 Tz =2 Cap =1
Cyp = -1 Cpo = & Cop = -2
C13= 3 C23=_12 C33=D
BNy Wr.a @
adjd=|2 5 -12| =|-1 &5 -2
1 -2 0 S -12 @0
Mow, X =A7'8= i{ﬁdj Al x 8
A

-1 2 118

) R | -
3

3 -12 0|5

X -3 1
y|=—=|-3|=|1
g -6 2

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



Solution of Simultaneous Linear Equations Ex 8.1 Q2(xii)

This system can be written as

1 1 1f(~ &

1 0 2(wl=]|7

31 1f|= 1z
ar AX =8

|A|=1{-2)- 1{-5) +1{1) = -2+ 5+1=4=0D

S0, AX = & has a unique solution, given by
X =als

Let C; be the co-factor of 5; in A

Ty = -2 Czy =0 Cay =

Cyp = +5 Coyiein Cay = 4

Cpp=1 Cop=2 o -y
_z M [N

adjd=| o QCENFTEER R ¥ %)
7 R 1 So 4

-1 1 >
X=A"x8 = —[adjA)xB
|4

[ ] -2 0 2][s

¥ =% S o |

'z 1 2 -1f[12

[ ] -1z 3

I I U
A i
| Z | i g z

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



Solution of Simultaneous Linear Equations Ex 8.1 Q2(xiii)
Let

1
=4 _=V,_=W

M| -
by | o

The above syst em can be written as
2 3 10 ||ju 4

4 6 5 ||v|=[1

2

Oor AX =258
|4|=2(75)-3(-110)+10(72)=1200 =0

So, the above system hasa unique solution, given by
X=4"'B

Let C; be the co-factor of 4; in 4
Cg=72 Cy=0 Gy =-24

75 110 72T [75 et
adjid =150 -1004. 0 | =|110 —100 30
75 4 TRYY -
Now,
X=A‘1B=i[Ade]xB
2
75 15075 T4
! 110 -100 30 |1
1200
72 0 -24|2
17
u 6007 |2
Pl 4pg|= %
W 240 |
5]




Solution of Simultaneous Linear Equations Ex 8.1 Q2(xiv)

The above system can be written as

1 -1 2 x| |7

3 4 5|y|=|-5
2 -1 3| z]| |12
Or AX-B

|4|=1(7)+1(19)+2(-11)=4=0
So, the above syztem hasa unique solution, given by
X=4"B
Let C; be the co-factor of 4; in 4
Cu=7 Cy =1 Cy=-3
Cli=_11 :_==_1 C_=_==

T

T -19 -11 7 S
aljid=(1 -1 L -=|—1lwgl
-3 11 7 ]l # 7

Now,

X=4'8 =E[Ad]A__| x B



Solution of Simultaneous Linear Equations Ex 8.1 Q3(i)

The abowe system can be written as

i MEH

ar AX =28
|A|=3E.—3r5=|:|

So, A is singular. Mow, X will be consistent if [adjﬂ]xs =0

Cyy =6
Cyp = -9
Coy = -4
Cop = B

. [ & —';T [ 6 -4]
adj4 = =
4 B 9 B

(£djA) x&8 = [ 3 _4}[2}
-2 6 ||3
_[12=1z2] [o
B {—IEHIEJ_[D}
Thus, A% = & will have infinite solution s,
Lety =k

Hence, 6x = 2- 4% ar Ox =3 -ak

1-2k& 1- 2k
X o= ar N o=
3 3

Hence, x W=k




Solution of Simultaneous Linear Equations Ex 8.1 Q3(ii)

The systern can be written as
2 3|[x] _[5
6 9||v]| |15
ar AX=28
|A|=18-18=0
So, 4 is singular, Mow the system will be inconsistent if [adjﬂ] =8 =0

Ty = Tz =-3
ciz = _El sz = 2

i
-3 2 -6 2

[adjA) =& = [_?5 _23}[155}
B {-ZED_:;ED} = [0]

Since, (AdjAx8) =0, the system will have infinite solutions,

M 0w,
Letwy =§&
2w =5 -3k ar X=5_3'f<
2
x=15-9%&  ar x=5_3'f<
2
Her‘n:e,x=5_3'f< o=k

2



Solution of Simultaneous Linear Equations Ex 8.1 Q3(iii)

This can be written as

E 3 7w 4

3 28 Z||wv|=|9

o2 10||= g
ar AX=_58

|4| = 5({z56) - 3{16) + 7{6 - 182)
=0
So, A is singular. Thus, the given system is either inconsistent or it is
consistent with infinitely many solutions according as
[adjA)x& =0 or [adjd)=x8=0

Let C,-}- be the co-factor of = in A4

256 -16 -176 i [ 286 -16 -176
adjd=| -16 1 11 =[ -16 1 11
-1v6 11 121 -176 11 121
256 -16 -176|[4] [0
adj A =& =| -16 1 11 Q=10
-176 11 121 ||5 ]

Thus, AX = B has infinite many solutions.

M 0w,
then,

letz = &
v +3y = 4-7k
Ix + 26y =9 -2k

Which can be written as

ar

adj4 =

M ow,

2 sl )-laa

AX=8
4| =2
26 -3
-3 &
-1 1 .
X =A"8="—xadjA=x&
4]
1 (26 -3||4-7&
121|-3 &5 [[9-2&
1 [¥7-176&
121 11% +33

716

r..m



m ) l e ‘

11
There values of », v, z satisfies the third eq.

7 - 16k E+3
Hence, x = LY o= ,Z=k
11 11




Solution of Simultaneous Linear Equations Ex 8.1 Q3(iv)
This abowve system can be written as

1 -1 1|~ 3

2 1 -1||v|=|2

-1 -2 2=z 1

ar AX =8

l[4|=1({2-2)+1{4- 1) +1{-3)
=0+3-3
=0
So, A is singular. Thus, the given system is either inconsistent or consistent
with infinitely many solutions according as
(adjA)x(B)=0 or [AdiA)x8 =0

Let Cj; be the co-factor of 5; in A

Cy=1 Cz =0 Ca =10
Cyp=-3 Cop = 3 Cap = 3
Cyg = -3 Cog = -3 Caz = 3
0o -3 -3 [o o
adjidA=|0 3 3| =[-3 3
o 3 3 -3 3
o o olf3] [o
[adjA) =8 =|-3 3 3||2|=|0
-3.3 3||1] |(oO

Thus, AX = & has infinite many solutions,
Mow, letz=2%Fk
So, W= =3-k
2x+y =2 +K
Which can be written as
1 -1][x] [3-%
2 1 ||w 2+ k
ar Ax =8

|[4|=1+2=3=0

|
e 4]
1 1 -2 1

¥1 11 1][3-5

Az beed
-k +2+k

[—Eu+2.f<+2+.f<}

[ 5 ]



1 | 3
v |3k -4

3

Hence,x=£,y=k—ijz=k
3 3



Solution of Simultaneous Linear Equations Ex 8.1 Q3(v)
This system can be written as

1 1 1|~ ]

12 3|lv|=]|14

1 4 7|z 30

ar AX =28

4] = 1(2) - 1{4) + 1(2)
=2-44+2
=0
So, A is singular. Thus, the given system has either no solution or infinite
solutions depending on as
[adja)x{8)=0 or [adjA)=x(8)=0

Let Cy; be the co-factor of g; in A4

Cip=< Cz1 = -3 Ca1 =
Ciz = -4 Cpp =6 Caz = -2
Ciz =2 Coz = =3 Caz=1
z -4 27 [z -3 1
adjia=|-3 5 -3| =|-4 & -2
1 -2 1 2 -3 1
2 -3 1][s 12-42+30,| [0
fadiA)x& =|-4 6 -2|[14|=|-24+84-60|=|0
2 -3 1|30 12-42+30.1 |O

So, A¥ = & has infinite solutions.
Mow, letz=4%
5o, N+y=6-£F&

N +2y =14-3k

YWhich can be written as

B e

ar AX =8
|.-4|=19E|:|
-
adi A = 2 —1} =[2 —1}
-1 1 -1 1
¥ =ate- L adiaxa
|4]

o 12 -1 G- &
in|_f[—1 1“14-%}
12 -2k - 14+ 3k
=[—6+k+14—3k}

[x]_[-2+k]



PANRCRES

Hence, x =k -2
w=8-2k
=k
Solution of Simultaneous Linear Equations Ex 8.1 Q3(vi)
This system can be written as
2 2 2|~ 1
4 4 -1l|ly|=]|2
& 6 2|z 3

ar AX =28
|A|=2{14)- 2f14)-2(0)= 0O

So, A is singular and the system has either no solution or infinite solutions
according as

fadid)=<{8)=0 or [adiA)x(8)=0

Let C;; be the co-factor of a; in A

Cy =14 Coy = -16 Ca =6
C12=_14 622=1E| C32=_E|
Ciz=0 Czz=10 Caz=10

14 -14 0T [14 -16 &

adjA=|-16 16 0| =[-14 16 -&
6 -6 0 L N\
14 -16 6][1] [44-32+187 [O
fadiA)x& = |-14 16 -6||2|=[=14+32-18|=|0
o o 0|3 0+0+0 0

So, A% = 8 has infinite solutions.

Mow, letz=4%
1+2k
2+k

So, 2w+ 2y
4x + 4y

Which can be written as

[i ﬂ m ) [12++2: }

ar AX=258
|4|=0, z=0
Adgain,
2w 42y =

]
| I

dx + 4y



Solution of Simultaneous Linear Equations Ex 8.1 Q4(i)

The above systerm can be written as
2 5|~ 7
6 15||w| |13

ar AX=£8
4l =

So, A is singular, and the above system will be inconsistent if
[adj A) =& =0

Ciz=-b
Cop = -2
Cop = 2

. [15 -ET [15 -5}
adjA= =
5 2 :

o[ 2]
{

105 -85
42+ 26

{D_m}

=

Hence, the above system is inconsistent



Solution of Simultaneous Linear Equations Ex 8.1 Q4(ii)

This system can be written as
2 3|« _ 5
6 9||v| |10

or AXN=2£8
|4 =10

So, the abowve system will be inconsistent, if
[adjA) x& = 0

Cyp =
s =-6
Ty = -3
Caz =

S M
(adj A) x & =[_gﬁ _23}[150}
=[45—SD}
-30+4 20

|

=0

Hence, the above system is inconsistent



Solution of Simultaneous Linear Equations Ex 8.1 Q4(iii)

This system can be written as
4 2|~ 3
6 -3||v]| |5

ar AX=58
|[4|=-12+12=10

So, A is singular. Now system will be inconsistent, if
[adj 4) x& = 0O

Cyy = -3
Cyz = -6
Czy =

. [—3 —ET [—3 2}
adj 4 = =
o 4 6 4

R P
[ 1ge++1zuu}
L]

= [

Hence, the above system is inconsistent



Solution of Simultaneous Linear Equations Ex 8.1 Q4(iv)

The abowve system can be written as
4 -5 2|~ 2

5 -4 2 ||lv|=|-2
z 2 &|lz] [-1

ar AX=28
|4| = 4(-36) +5{36) - 2 {18)

-144+180-36
o

So, 4 is singular and the abowve system will be inconsistent, if
[adjA)x& = 0

Cll = _36 CZI = 36 CSI = _18
Cip = -36 Czp = 36 Cap = -18
Ciz =18 Czz = -18 Caz =9

~36 -36 18| [<3¢ 36 -18
(adjd)=|36 36 -18| =[-36 36 -18

-18 -18 9 18 -18 9

-36 36 -18|[2] [-72-72+18

(adjA)x{8)=|-36 36 -18||-2|=|-72-72+18|=0

18 -1 9 -1 +36+36 -9

Hence, the above system is inconsistent,



Solution of Simultaneous Linear Equations Ex 8.1 Q4(v)

The above system can be written as
3 -1 -2~ 2
0 2 -1||ly|=|-1
3 -5 0]z 3

ar AX=28
|[4|=3{-5)+1{3)-2(-6)=-15+3+12=10

So, A is singular and the abowve system of equations will be inconsistent, if
fadiA) x& =0

Cpy = -5 Cop=+10  C3y =5
Cyz = 3 Cop =6 Cap = 3
Cyg = -6 Cog=12 Cog =
-5 3 -6] [-5 105
fadid)=|10 6 12| =| 3 & 3
E 3 6 -6 12 6
-5 10 5|[2] [-10-10+15
fadia)x{8)=|3 & 3|-1|=| 6-6+9 |=0
-6 12 6] 3| |-12-12+18

Hence, the given system of equations is inconsistent,



Solution of Simultaneous Linear Equations Ex 8.1 Q4(vi)
The above system can be written as
1 1 -2« 5
1 -2 1||y]|=|-2
-2 1 1|z 4

ar AX=§g
|4|=1{-3)-1(3)-2{-3)=-3-3+6=0

So, A is singular. Mow the systern can be inconsistent, if
[adjA) =8 =0

Ty =-3 Cz1 = -3 Cap = -3
Cyz = -3 Cap = -3 Caz = -3
Ciq=-3 Cog = =3 Cog = =3
—3 AR [N e
(adj4) =|-3 -3 -3| =[-3 -3 -3
-3 -3 -3 -3 -3,43
-3 -3 -3||& -15+6-12
(adjA) =[B)=|-3 -3 -3||-2|=|-15+6-12
-3 -3 -3 4 -15+6-12
-21
=|-21
-21
=0

Hence, the given system is inconsistent,



Solution of Simultaneous Linear Equations Ex 8.1 Q5

1 -1 0 2 2 -4
A=|2 3 4|andB=|-4 2 -4
o1 2z 2 -1 &

2+4+0 2-2+0 -4+4+0
A=B8=14-12+8 4+6-4 -8-12+20

0-4+4 0+2-Z2 0-4+10
1]

0
]

AE =

o O
L R Y

A8 =af, wherelis a 3=x3 unit matrix

or 471 = %B [By def. of inverse]
2 2 -4
1
-4 2 4
2 -1 &

Mow, the ginven system of equations can be written as
1 -1 0Of|x 3
2 3 4||y|=|17
o1 2| = 7

ar AX=28
or ¥ =Al8
2 2 -4]|[3
ila o 4|17
512 -1 5|7
x 6 +34-28 12 2
v =é 12 +34-28 =é -6 |=]-1
z 6-17 + 35 24 4

Hence, x =2,y =-1,z =4



Solution of Simultaneous Linear Equations Ex 8.1 Q6

&lso,

The given system of equations

ar

2 -3 &
A=(2 2 -4
1 1 -2

|4 =2f0)+3[{-2)+5(1)=-1=0D

|l

Ty = Cpy=-1

Ciz = Uz = -9

CIS CZS__E

o2 1T
fadjA)=|-1 -9 -5
? 23 13

0

At L fadja) - il 2

1

2 -3 & ||~ 11
3 2 -4|lw|=|-5
-1 1 -Zfl= -3
AX=28
X =Aale
x o1 -2 |[11
yv|=|-2 9 -23||-5
z -1 5 -13(-2
-5+6
=|-22+45+069
-11-25+39
X 1
=12
z 3

Hence,x =1,¥ =2,z =13

Cay = 2
Cap =23
Cag =13

o -1 2

2 -9 23

1 -5 13

-1 2 o 1

-3 23|=|-2 9

-5 13| |-1 &

can be written as

-2
-23
-1z



Solution of Simultaneous Linear Equations Ex 8.1 Q7

1 2 &
A=1 -1 -1
2 3 -1

|A|=1{1+3)-2[-1+2)+5(5)=4-2+25=27 =0

Cyy= 4 Copy =17 Cay = 3

Ciz=-1 Cop = -11 Caz=6

Ciz=5 Cog=1 Caz = -3
4 17 3
A‘1=ixadj,4=i -1 -11 &
El 27 . | 3

Mow, the given set of equations can be represented as
N+ 2y +5z =10
N-—y-—Z=-2
2x+3Ay-z=-11

1 2 Lx 10

ar 1 -1 -1||¥|[=] -2
2 3 -1||z 5 %1
or ¥ =At s
4 17 3] 10
B PR TR |
2?_5 1 -3|-11
[ 40 - 34- 33 -7 -1
=21_? -10+22-66 =2i -E4|=]|-2
| S0-2+33 g1 3

Hence, x =-1,¢ =-2,Z =13



Solution of Simultaneous Linear Equations Ex 8.1 Q8

1 -2 0
A=(2 1 2
o -2 1

l[4|=1{7)+2{2)=11

Cyp =7 oy =2 Cqy = -6
Ciz=-2 Cpz=1 Cap = -3
Tz =% Tz = Caz =
¥ 2 -6
A7t = %adjf% % -2 1 -3
14l 4 2 F

Mow, & -2y =10
2w +y +3Zz =8

-2y +z=7
1 -2 0 10
ar 2 1 3f=]8
o -2 1 7
or ¥ =Alxs
1'? 2 —f|[10
=__|-2 1 -3|| 8
11
-4 2 5|7
1'?|:|+1r5-42
=—| -20+8-21
11
|-40+16+ 35
X . 44 4
=—|-33|=1|-3
Y17 1T
z 11 1

Hence,x =4,y =-3,z =1



Solution of Simultaneous Linear Equations Ex 8.1 Q8(ii)

3

4=|2

1

Now,

-4 2]
35
0 1]

|4|=3(3)+4(-3)+2{3)=—2

C,=3 C, =4 C, =-26
€, =3 C, =1 C,=-11
C,=-3 C,=—4 €, =17
: ML 267
A =madj.é=—93 i -H
= 3 -4 17 |
Jx—dy+2z=-1
2x4+3y+3z=1
x+z=2
3 4 2] [-1]
2 3 3|=|7
1 0] 2]
X=4'xB
[3 4 -=26]-1]
=%3 1 -1 7|
|3 4 17| 2]
x] =277
;,--=% 18]
z R
=3 y=2z=-1



Solution of Simultaneous Linear Equations Ex 8.1 Q8(iii)
1 -2 D] y A N
4=[2 1 3|and B=(2 =3

5 1
10 0]
AxB={0 11 0

0 0 11

L
[ I

AR =117, where Jiza 33 unit matrix

..

At= ; 13 [Bydef.of inverse |
Or T 2 -6
=21 3
-4 2 5|
Now, the gi\ en system of equations can be written as
2 0 x 10
2 Ilyl=| 8
0 2 1| = 7
Oor AX =258
X=A'B
[7 2 -6][10
Or 1
=—|(-2 1 =3 &
11
Sk 2R
: [ 44 4]
1
¥ =ﬁ -33|=|-3
z | 11 1 |

Hence, x=4 y=—-3,z=1



Solution of Simultaneous Linear Equations Ex 8.1 Q9

Let the numbers arex, v, z.
K+y+z=2

1]
—

Also, 2y +([x +z2)

X+2¢v +2=1

Again,
X¥+z+5x)=86
+y+z=6
1 1 1|~ 2
12 1f|lv|=]|1
E 1 1|z f
ar AX =8
4] =1{1) - 1{-4) +1{-5)

1+4-9=-4=0

--- (1)

-2

---(3

Hence, the unigue solutions given by x = Al
C11=1 l:.J__,\|21=|:| C31=_1
CIE =4 C22 =—-4 C32 =0
C13=—g c23=4 C33=
1 o -1
_1 1 . 1
or X =4 5=?{ad_].-4}x5=_4 4 -4 0
14l -
2-a
=_Tr1 g-4 |=
-185+4+06
X 1
¥i=1]-1
z 2

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



Solution of Simultaneous Linear Equations Ex 8.1 Q10
Let the three investments are x, }. 2
x+y+z=10000 . (1)

Al=p

10 12 15
Rk PO G SO
100" 100”100

0.1x+012p+013%z=1310 ... (2)

Al=o

: g
1{} 1—_}'=1—}Z—19ﬂ'
100" 100° 100

01x+0.12y-01%z=-190 ... (3

The above system can be written as

1 1 1 x 10000
01 012 015 || y(=| 1310
01 012 015} =z =150

Or AX=B
| 4| =1(-0.036)-1(-0.03)+1(0) =—0.006 = 0

So, the above system hasa unique solution, given by

X= A8

Let C; be the co-factor of q;; in 4

C,=—0036 52027 C,, =003
Cy,=0.03 Cp=-025 CH= -0
C, =0 Cy =—002 C,; =0:02
—0.036 003 0 T <036 027 003
adjid=| 027 -025 -00297=| 003 —-025 -005
0.03 -005 0.02 0 -002 0.02

Now,
X=A‘IB—— (Adj4)x B

0036 027 0.03 |[10000

s 18 003 -025 —0.05 || 1310
—0.006
0 —002 002 | -190
x -127 [2000
y|=—1_|-18|=|3000
~0.006
z -30| | 5000

Hence, x=Rs2000, y = Rs3000, z =Rs 5000



Solution of Simultaneous Linear Equations Ex 8.1 Q11

N+w+zZ=45
Z=x+8

N+ Z =2V

---(y)
-2
---(3)

X
ar -1 0 1f|v¥|=
z

|4l = 1(2) - 1{-2) + 1{2)
=24+2+2=6=0

Cpp =2 gy = =3 Ty =
Ciz =2 Caz=10 Caz=-2
Cyg =2 Cog =43 Cog =1
-1 1 .
X = AT =8 = (ad] 4] x8
4]
1 2 -3 1|45
=—|2 0 =2 8
B
2 3 1.0
o0 - 24 65
=—| 90 =—| 90
90 + 24 114
x 11
¥ |=|15
z 19

Hence, x =11,y =15, z=1%9



Solution of Simultaneous Linear Equations Ex 8.1 Q12

The given problem can be modelled using the following system of equations
3w + 5y -4z = 6000
2x -3y + z =5000
-x+4v + 62 =13000

Which can write as Ax =8,

Where
2 5 -4 X G000
A=l2 -3 1|, x=|y|, &=|5000
-1 4 & z 12000
M O

|| =2{-18-4)-2{30+16)-1{5-12)
=3f{-22)-2(48)+7
=-BE-924+7
=-151=0
A1 agists,
Mow Ax =8 = ¥ =47
a-1_ adj {A)
]
Cofators of 4 are
Cyy = -22 Coy =-13 Cq =5

Cip=-46  Cpp=14 Cap ==17
Ciz=-7 Cog=-11 _ Cyy=-19
—22 -46 -7
adifA)=|-13 +14 -11
5 Siviiele

Hence,

X = L adj (4)(8)

Al
[-22 -48 -7 6000
L -13 +14 -11]| 5000
-151
| & -17 -19)|15000
1 [-132000 -23000 -91000
=151 -78000 +70000 -143000
| -3000  -35000 -Z247000
3000
=|1000
2000

» = 3000,y =1000 and z = 2000,



Solution of Simultaneous Linear Equations Ex 8.1 Q13

From the given data, we get

the folowing three equations:
¥+y+z=12

2% 4+ 3w +37 =33

¥—2¢+z=10

This svstemn of equations can be written
in the matrix form as

1 1 17[x] [127
2 3 3|v|=]33
1 -2 1)|z| [0O]
¥x1 1 1 1712
:}y]={2 3 3| (3300
z] [t -2 1] |oO
1 1 1
ﬁ={2 3 3
1 -2 1

|xi‘||= 1) - 1{-1)+ 1{-7)=3

9 1 -7
cofd=(-32 0 3
0 -1 1
9 -3 0
adjd=[cofd] =| 1 0 -1
a Ry
_ 9 =3 0
At BBA 11 gy
A3, 5y
X g -3 o071z
y =% 1 0 -1|33
z 7 3 1o
x1 [9 -3 04
=lyv|=11 o -1|11
z| |-7 3 1o
x] [36-33+0
=|y|=| 4+0+0
| Z ] _—28+33+D
% [3
=y |=4
| Z _5

A award for organising different festivals in the colony
can be induded by the management.



Solution of Simultaneous Linear Equations Ex 8.1 Q14

Let ¥, ¥ and Z be the cash awards for

Honesty, Regularity and Hard work respectively,

Az per the data in the question, we get

S+ 4+ 2 = 6000

A+ 372 = 11000

K- +Z2=0

The above three simulataneous equations

can be written in the matrix form as

1 1 1|x &000

1 o 3| Y |= llDDD

-2 1||Z

¥x1 [1 1 1T'[ e0o0
= r] {1 o 3| {11000 .(1)
Z1 (1 -2 1 0

11

1 0

1 -2

1
3
1
|4 = 1{6) - 1{-2) + 1{-2) =
& 2 -2

cafd=-3 0 3
= -2 -1



Solution of Simultaneous Linear Equations Ex 8.1 Q15

Let x, v and z be teh prize amount per person for
Resourcefulness, Competence and Determination respectively,
A5 per the data in the guestion, we get

dx + 3y + 2z = Z7000
Sx 4+ 3y + dz = 47000

¥4y 4z = 12000

The above three simulataneous equations

can be written in matrix form as

4 3 2|~ 37000
5 3 4|y |=|47000

z

11 1 12000
x7 [4 3 2T'[37000
= }’]={5 3 4| [47000]...(1)
Z1 |1 1 1| |12000
4 3 2
A=|5 32 4
111
4] = 4{-1)- 3{1) + 2(2) = -3
-1 -1 2
cafd=-1 2 -1
6 -6 -3
- e
adis = [cofa) =|-1 2 -6
2 -1 -3
, -1 -1 &
ar_2UA_ 1)y 5 g
A3 3
From (1)
Ed 1 -1 & [37000
vi-Ll|l-1 2 6| 47000
Z '3_2 -1 -3]| 12000
Ed [—12000] [4000
v =__13 ~15000| = | 5000
z | -9000 | | 3000

The wvalues x, v and z describe the amount of prizes
per person for resourcefulness, competence and determinaticn.



Solution of Simultaneous Linear Equations Ex 8.1 Q16

Let %, v and z be the prize amount per person for

adaptibility, carefulness and calmness respectively.

As per the given data, we get

2% + 4y + 3z = 29000

Sx + 2y + 3z = 30500

¥ 4y +z = 9500

The above three simul ataneous equations

can be written in the matrix form as

2 4 3« 29000

52 3 [y = [ 30500
z

1 1 1] 9500
1

x7 [2 4 3T'[29000
= *./]= 5 2 3| |30500]..(1)
Z] [t 1 1] [ 9500
2 4 3
A=|5 2 3
11 1
4] = 2(-1)- 4(2) + 3(3) = -1
-1 -2 3
cafd=1-1 -1 2
6 9 16
a5
adis = (cofa) =|-2 -1..9
3 2 -16
-1 -1 6
2 19 1 1 -6
rq_l=.5|r_;l'_}',-f_‘|= a3 2 -15 _| > i g
A -1 -3 -2 16
From (1)

X 1 1 -6|25000

vi=|2 1 -9|/30500]..(1)
Z] |-3 -2 16]| 9500

%] [2500

v | = | 3000

z

4000



Solution of Simultaneous Linear Equations Ex 8.1 Q17

Let x, v and z be the prize amount per student for

sincerity, Tuthfulness and helpfulness respectively.

As per the data in the question, we get

x4+ 2y + 2 = 1600

dx 4y 4+ 3z = 2300

® 4y 4z =900

The above three simulataneous equations

can be written in mafrix form as

3 2 1]~ 1600

4 1 3 {V = | 2300
z

1 1 S00

1

3 2 1T'[1600
4 1 3| |2300/..(1)
11 1] | 900

A
N X e

I
1

A =

= s )

2
1
1

= L]

|4 = 3{-2)-2{1) + 1{3) = -5
-2 -1 2
cofd=-1 2 -1
5 -5 -5
-2 -1 &
adis = (cofa) =|-1 2 -5
R U
-2 -1 5
-1 2 -5
adif 3 -1 -5
A -5
From (1)
-2 -1 =
-1 2 -5
> -1 -5
-5

.-ﬂ|_1

1600
2300
900

X1 [-2 -1 5[-320
vi=|-1 2 -5|-460
z 3 -1 -5||-180
X

I

My
I

200
=| 300
i | 400

Excellence in extra-curricular activities should be
another value considered for an award.

=

M



Solution of Simultaneous Linear Equations Ex 8.1 Q18

%, v and z be prize amount per student for

Discipline, Politeness and Punctuality respectively,

As per the data in the question, we get

Sw+2y+z=1000

dx+y+3z=1500

x4y +z=600

The above three simulataneous equations

can be written in matrix form as

3 2 1]« 1000

4 1 3|y |=]1500

1|z &00

1

[z 2 1 1000
]= 4 1 3| |1500]...(1)
1 1 1] | 600
3 2
A=14 1
11
4] = 3{-2)-2(1) + 1{3) = -5
-2 -1 3
cotd=|-1 2 -1
5 -5 -5
-2 -1 5
adis = fcofa) =|-1 2 -5
3 -1 -5
-2 -1 &
-1 2 -5
adiA 3 -1 -5
A -5
From (1)
-2 -1 5
-1 2 -5
3 -1 -&
-5

L]

(ﬂ|—1

1000
1500
600
x1 [-2 -1 5|[-200
vi=|-1 2 -5|-300
Z| |3 -1 -5|-120
X1 [100
4

i

Mo
I

= [ 200
300




Solution of Simultaneous Linear Equations Ex 8.1 Q19

%, v and z be prize amount per student for
Tolerance, Kindness and Leadership respectively.
fs per the data in the question, we get

x4y +7=2200

x4y +3z2=3100

®+y+z=1200

The above three simulataneous equations

can be written in matrix form as

3 2 1][x] [2200
4 1 3|y |=|3100
11 1f|z| |t200
X1 [3 2 1T'[2=200
= *.«’]: 4 1 3| |3100/..(1)
Z| |t 1 1] |[1200
32 1
A=l4a 1 3
11 1
|4 = 3(-2)-2{1)+ 1{3) = -5
2 -1 3
cafd=|-1 2 -1
5 -5 -5
2 -1 5
adia = {cofa) &]-1 2 -5
3 -1 -5
2 -1 5
-1 2 -5
rq_l=.5|r_;l'_}',-f_‘|= 2 -1 -L&
|4 -5
From (1)
2 -1 5
X _31 _21 :g 2200
Y |- - ————|3100
z 1200
(%] [-2 -1 5 |[-440
=|v|=|-1 2 -5|-620
Z| |3 -1 -5|-240
%7 [300
=|v |=|400
Z| 500




Solution of Simultaneous Linear Equations Ex 8.1 Q20

Let the amount deposited be x, v and z respectively.
As per the data in the question, we get

¥+ ¥+ Z=7000
S%x + 8%y + 8.5%0z = 550
= Sx + 8y + 8.5z = 55000
¥—y=0
The above equations can be written in matriz form as
11 1| FO00
5 8 85|y |=23000
z 0

0
x1 1t 177000
y]= 5 8 85| |55000]..(1)
z 1
11 1
A=|5 8 85
1 -1 0

4] = 1(8.5)- 1{-8.5)+ 1{-13) = 4

25 85 -1=
cofd = -1 -1 2
s -35 =

25 85 -13T
adjd = fcofd) =| -1 -1 2
05 =35 3

25 25 =131
adié = (cofd) =| -1 -1 2

0.5 235 3
2.5 -1 0.5
_lgs -1 -35
13 2 3
a5 -1 0.5
ﬂ‘1=%=é 85 -1 -35
13 2 3
From (1)
X 85 -1 0.57 7000
v =?1L 85 -1 -3.5| 55000
z 13 2 3| o
45007 [1125

1 4500 (<1125
1000 | 4750

Hence, the amounts deposited in the three accounts
are 1125, 1125 and 4750 respectively,



