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Solution of Simultaneous Linear Equations Ex 8.1 Q1(i)

mm Wondershare

We have,
Ex +7y =-2
dx +6y = -3

The above systerm of equations can be written in the matriz form as

: THE

ar AX =48

5 7 x -2
whereﬁl:{ }X={}and5=[ }
4 B v -3

Mow, |A|=30-28=+2=0
So the above systerm has a unique solution, given by
¥ =418

Let C‘,-_i,- be the co-factor Dfa.,}- in A, then

O =
Cip= -4
Cpy = -7
Cop =&

Also,

M M
= =
v 2 |-4 5 ||-2
9
x| +1[-12 +21 =
= = — =
y 2| 8 -1& -7
2

9 -7
Hence, » = = W= =
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The above system can be written in matrix form as
s 2][x]_[2
3 2|y 5
or AX=£8
Where,
£z Et 3
A= , K= , B =
3 2 ¥ 5
Mow, |d]=10-6=4=0

So the above system has a unigue solution, given by
¥ =A8

Let C,; be the co-factar of &; in A, then

Ty o=

o =-3

Coy = -2

Cop =45
Also,

-
adiA = 2 -3 _ 2 -2
- 5 -3 &

,ﬁl‘l=iad_]f4=i = -2

4] 4]-3 5

Hence, x = -1
y o=
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The above system can be written in matriz form as:

B b

or AX =8

Where,

PR R LA E
1 -1 . -3

Mow, [4]=-7=0

So the above system has a unigue solution, given by
¥ =A8

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

Oy =-1
Clz=_1
Coy = -4
C22=3
T v,
-
adia = -1 -1 -1 -4
-4 3 -1 3
cateLlagal L7 0
|4 -7l-1 3
Mow, X =478

=[5 51

Hence, x = -1
¥=z
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The above system can be written in matrix form as:

;201

or AX=£8

Where,

PI R RV Ll R
3 -1 ¥ 23
Mow, |d4]=-6=0

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

¥ =A"lgs

Let < be the co-factor of e in A, then

Cy=-1
Cpp = -3
Ty = -1
Cop =3

I 0w,

Mow, X =47l

Hence,x =7
y =-2
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The above system can be written in matriz form as:

5L

ar AX =8
where A = 3 ?,X= ¢ and & = +
aifc) y -1
T4 O i,
|[4]=-1=0

So the above system has a unique solution, given by
X =A"18

Mow, letCy be the co-factor of g5 in A
Cy=2
Cip=-1
Cyy = -7
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The given system can be written in matriz form as:

)

ar AX =8

Where,
.4=[3 1],)(:{)(},5:{?]
L 3 I 12

Since, |A|= 4 0, the abowve system has a unique solution, given by
X =aAlg

Let C; be the co-factor of 5, in 4

Ty =3
Cyp =5
T =-1
c22=

£l
—
= 0
1
]
—_—
£l |0

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

11 -1« 3
2 3 1]ly|=]10
3 -1 -7z 1

or AX=58
Where,
1 1 -1 X ]
A=|2 3 1|, x=|y| B=|10
3 -1 -7 z 1

31 2 1 2 3
Mow, |4]=1 -1 -1
-1 -7 3 -7 3 -1

(-z20) - 1{-17) - 1[-11)
—20+17+11=8=0

So, the above system has a unique solution, given by
K=4a8

Let C;; be the co-factor of 3, in A

Ty =-20 Csy =8 Cy =4
Cp=-[-17)=17 Cp=-4 Cop = -3
Tz =-11 Crz=-[-4]=4 €=l

_20 17 -11T [-20 B 4
adjd=| 8 -4 4| =|17 -4 -3
4 -3 1 11 4 1

-20 8 4| 3

Mow, X=A'IB=% 17 -4 -3||10
-11 4 1|1
b 124 3
=|y|==]8|=]|1
Y175
z g8 1

Hence, x = 3
¥=1
gl A
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The above system can be written in matrix form as:

1 1 ks 3
2 -1 1 ||y|=]|-1
2 1 -3z -9
ar AX=8
Whare,
1 1 X 3
A = -1 1|, x=|v|, B=|1
1 -3 z -9

Since, |A|= 14 = 0, the above system has aunique solution, given by

¥ = A7l

Let C‘,-_i,- be the co-factor Dfa.,}- in A

Cyp=2 Top =4 Uy =2
=8 Cop=-5 Cap =1
Cia=4 Con=1 Coy = -3
2 8 47 [2 4
Adid=|4 -5 1| =|8 -5 1
2 1 -3 4 1 -3

Mow, X =A'8 =ixndj,4x3

A
2 4 2| 3
=%8 A
4 1 -3f-9
1 -15
=__|z0
14
g
-8
v 7
|10
Y1717
1 119
7
10 19
Hence, x = —,¥=—, Z=—
i 7
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The above system can be written in matriz form as:
6 -12 25 (|x 4
4 15 -20||ly|=] 3
2 18 15 |(|= 10

or AX=8
Where,
& -12 25 4
A=l4 15 -20(, X=|y|, B=|3
2 18 15 z 10
[ O,

|4 =6(225+360) + 12(60 + 40) + 25 (72 - 30)
6{555) + 1200 + 25(42)

= 3510+1200+1050
=5760 =0

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

X =Al8

=585 Cp =-[-180-480) =630 <5 =-135
Cp=-100  Cuy =40 Cyp = 220
Cyg = 42 Ty = -132 Ty = 138

: , [585 630 -135] [2880
X =A'8="—fadjA)x8 = ——|-100 40 220 | |1920

El 5760
42  -132 138 | [1152
X 2 2380
y| = ——|1920
5760
z 1152
1
" 5
ol m 1
g 3
L 1
5
Hence,){=l
2
” 1
3
1
b R
5
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The above system can be writken as
34 T~ 14
2 -1 3||yl=]|4
1 2 3= ]

ar AX =8
|4l = 2(-2) - 4{-9)+ 7(5)
=-9+36+ 35

=620

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

X =als
[ 0w, Cll =-3 C21 =26 C31 =19
Cpp =9 Coy = -16 Cpp =5
Ciz=5 Cog = -2 Cog=-11
-3 28 19
adjd=|3 -16 &
5 -2 -11
4 1 .
X =a"8 = (adi4)8
||
(-3 26 197[14
=é 9 -15 & || 4
|5 -2 -11)[0
[-42 +104+0 62
=é 126-64+0 =$52
| 7O0-2+0 2
. _
}.’ =
z -

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

Solution of Simultaneous Linear Equations Ex 8.1 Q2(v)
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The above system can be written as
2 6 0|=x 2

3 0 =1fyl=|s
2 41 1|z| |3

O AX=8
|[4|=2(-1)-6(5)+0(-3)=-32 =0

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

Let C; bethe co-fctorof @ in 4
Ch=-1 Cy=-0 CCy=-06
Ca=—-5 Cyp=2 Cyp=2
C:=-3 Cpz=14 C;=-18

T

-1 -5 -3 -1 -6 —6
aljd=|—6 2 14 |=|-5 2 2
-6 2 -18 -1 14 -18
MNow,
X=A‘1B=L[Adj,4}x3
e[
-1 6 672
=_LH—5 2 2 |-8
3 14 -18| -3
x 647 [-2
¥ L
T

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

Solution of Simultaneous Linear Equations Ex 8.1 Q2(v)
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Zu -3+ 3w =10
U+v+w =10
M -v+Zw =13

wWhich can be written as

2 -3 3][x 10
1 1 1f|y|=]10
il
|4]= 22} +2{-1)+3{-4)

—6-3-12--9=0

Hence, the system has a unique solution, given by

X =AlxB
Cyp=1 Cop = -5 Cap=1
Tz = -4 Coz =7 Caz =

X=|?1|(Adj,q)x(5)

1 3 3 -6]10
- 1 -5 1|10
-4 -7 L |13

. 30+30-78
==|10-50+13

-40- 70+ 65
u -18 2
-1
v |=—|-27|=|3
9
W -45 5
1 1 1
Hence,x ==,y ==,2==
2 3 5

Solution of Simultaneous Linear Equations Ex 8.1 Q2(vi)
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or AX=8

§ 31
|[4]=12 1 3
12 4

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

Hence, it has a unique salution, given by

X =Aa"1lxs

Cyy = -2 Cyy = -10 Cay =B
Cyp = -5 Cogp = 19 Cap = -13
Cla = 3 C23 = _? C33 = _1

¥ =Aalx8-= ﬁ(hdjﬂ]x.e

1 -2 -10 8 ||16
=—|-5 19 -13|[19

-22
3 -7 -1][25

) -32-190+ 200
= _——|-80+361-325

48-133-25

Hence,x =1, =2,z=F§

Solution of Simultaneous Linear Equations Ex 8.1 Q2(vii)

Wondershare
PDFelement

Remove Watermark g



http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ . [

Remove Watermark g PDFelement

3 4 2]« 8
ooz -3f|y|=|3
1 -2 6]lz] [-2
ar AX=8
|[4] = 3{6) - 4 (3) + 2(-2)
=18-12-4
=2=0

Hence, the system has a unique solution, given by

X =478

Cy=6 Cpy = -28 Cgy = -16
=3 Cayo = 16 Cop=10
Cig = -2 Cog =10 Cag=6

Mext, X =A7'8 = i{Ade) xE

Al
(6 -28 -16][&
=%-3 19 |2
|2 10 & ||-2
[ 48 -84 +32
=-|-24+48-18
|-16 +30- 12
-4
=% 5
| 2
X )
v =3
z 1

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

Solution of Simultaneous Linear Equations Ex 8.1 Q2(viii)

21 17[x] [z
13 -1||lv|=]5
31 -z|[z] |8

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

Hence, the unique solution, given by

¥ =A1x8

Cyy=-5 Coy =3 Cayy =-%
Cyp=-1 Cos ==V Coyp =2
Tz = -8 Coz = Caz=5

-5 3 -4||2 @
L 5

-1 -7 3

4l -8 1 & |la 0 ’\O
. 119 -_120_+31 55+- 1284 6 @6 6\'

! 1—915 +5+30 & Q
- 1_9 —1199 %’\'® %_

Hence,x =1,y =1,z =-1 @ V
e

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

1 -1 1|~ 2

2 -1 ol|yl=|0

oz -1||=z 1
ar AX =8

|[4]= 1{1)+1[-2)+1f4]=1-2+4=3=0

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

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

Cy=1 Cpp=1 Cay = +1
Ciz =2 Cpy = -1 Caz = 2
Cpp=4 Cpp= -2 Cap=1
1 2 aT [t 1 +1
adjid=|1 -1 2| =|2 -1 2
102 1 4 -2 1

x=alg = L (adia)xs

Al
11 1 +1f|=2
=—(2 -1 2|0
3
4 -2 1|1
Et 13 1
=Z|al=|2
}’3
z E 3

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

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

& 4 3[x] [18

2 1 1||v|=|¢5

12 1|z 5

ar AX =8
|4 = 8{-1)-4(1)+3(3)=-B-4+9=-3=0D

So, the above system has a unigque solution, given by
X=4alp

Let C; be the co-factor of &; in A4

Cyp=-1 Coy=2 Cap =1
Cyp=-1 Con =5 Cap = -2
Crp=3 Cpy=-12  Cgy=D

121 a7 -1 2 1

adjA=|2 § -12| =|-1 5 -2 o ‘\()
: 1 -2 0 3 -12 0 @b 6\
Now, X=A'1s=ﬁ[icllj,q]:5 - \@K% Q
e | | o‘\% g
MR NN
z| el |2 % @
S Y

Hence,x =1,y =1=2z=12 Q
*
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Solution of Simultaneous Linear Equations Ex 8.1 Q2(xii)

This system can be written as
11 1|~ a]
10 z2l|vl=|7
321 1)z 12
or AX=58
|4|=1{-2)-1{-58) +1{1) = -2+ 5+1=4=D

So, A% = & has a unique saolution, given by
X =48

Let C;; be the co-factor of 3, in A

Ty =-2 Cop = Cap =2
Sy =b A o N
Cya=1 Cog =2 Cag=-1
2 5 17 [-2 0 @2
adjd=|0 -2 2 =5 -2 -1
2 -1 -1 I 2 -1
-1 1 :
%= AN xB = = (AdjA)x B
|4]

-2 o0 2 &}
E -2 1|7
1 2 -1}12

Hence, ¥ =—3y =1,z=2

Solution of Simultaneous Linear Equations Ex 8.1 Q2(xiii)
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Let
1 1 1
=N —=V—=W
4 iR
The above system can be written as
2 3 10 ||u 4
4 6 5 vi(=|1
6 9 20|w 7l
Or AX=158

|[4|=2(75)-3(-110)+10(72) =1200 = 0

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

Let Cb.- be the co-factor of a; in 4

Cy=75 Cyu=150 C;=T5
Cp=110 C,=-100 C,=30
Cp=T2 Cyz=0 Cy=—24

75 110 72T [75 150 75
adjd=|150 -100 0 | =|110 -100 30

75 30 24 72 0 24

X=_4'1B=|%|[Adj.4}x3
75 150 754
=2 Lo —300 30 i

1200
T2 [i] 2412
1
u 6007 |2
g =ﬁ v %
w 240 1
5

Henee, x =2,y =3,z=5

Solution of Simultaneous Linear Equations Ex 8.1 Q2(xiv)
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The above system can be written as
1. -1 2 x 7

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

O AX=8
|4]=1(7)+1(19)+2(-11)=4 =0

So, the above system hasa unique solution. given by
X-4'B

Let C'; be the co-factor of @ in 4
Ch=7 Cy=1 Cy=-3
C,=-19 Cp=-1 ;=11
Ciz=-11 Cy=-1 ;=7

T

7 -1 -11 7 1 -3
adjid=[1 -1 -1|=|-19 -1 1
-3 11 7 -1 -1 7
MNow,
1
=A"'B=—(Adj4)xB
4|
7 1 37
Ao g s
4
-11 -1 7|12
X 8 2
1
=24 |=[1
A
z 12| |3

Henee, x=2 y=17=3

Solution of Simultaneous Linear Equations Ex 8.1 Q3(i)
The above system can be written as

s oD

ar AX =8
|A|=36—35=D

So, A is singular. Now, X will be cansistent if {adjA) =& =0
Cy,=6
Cyy=-9
Cyy = -4
Con =6

. { 6 —QT { & —4}
adjA = =
-4 & -

{Adjﬂ]x.B:Lﬁg _54}[2} 0 ) O
12-12 o N
B {—18+18i|=[0i| @b 6\

Thus, AX = 8 will have infinite solutions. @ Q
Lety =k \'@ i

Hence, 6% = 2-4&  or Ox =3 -6k
1-2k 1- 2k Q @
= ar X =
; ; O 2
NI~

Hence, x = 1_32ka=ﬁ< &\ V
4

*
Solution of Simultaneous Linear Equations Ex 8.1 Q3(ii) \Q

M
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The system can be written as
2z 3«1 _[s
6 9]y 15

ar AxX=28

|4|=18-18=10
So, 4 is singular. Now the system will be inconsistent if {ad_]' A} w8 =0

Cll =a CQI =-3
Cyp=-6 Con =2

7
e[ (2]
-3 2 - 2

fadia)xs = [_?5 '23][155]
B [—4350_;;50} =[7]

Since, [AdjA =B} =0, the system will have infinite solutions.

T 0 v,
Lety =k
2x =5-3k or X=5_23k
x=15-9& or X=5_3k
2
Hence, x = 5_23k o=k

Solution of Simultaneous Linear Equations Ex 8.1 Q3(iii)


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ .

PDFelement

Remove Watermark g

This can be written as
5 3 T & 4
326 2||v|=|9
7 o2 10||z g

or AX=E

|4]= 5{z256) - 3{16)+ 7 {6 - 182)
=0
So, 4 is singular. Thus, the given system is either inconsistent or itis
consistent with infinitely many solutions according as
[adiA)xB =0 or [adjd)=&=0

Let Cj be the co-factor of = in A
Cyy = 256 Ty =-16 Ty =-170
Cyp = -16 Com =1 Cap =11
Ciz=-176  Cpp=11 Caz =121

256 -16 -176 " [256 -16 -176
adjA=| -16 1 11 -16 1 11
-176 11 121 |-176 11 121

286 -16 -1767[4 n
adidxg=|-16 1 11 ||2|=]|n
-176 11 121 ||5 1]

Thus, AX = 8 has infinite many solutions.
Mow, letz =%
then, Sx +3y =4-7k

3x + 26y = 9- 2k

Which can be written as

sl )-laa

ar A X =g
4] =2
26 -3
adj.»fl={ ]
-3 5
MNow, X=.4'1.B=ﬁxadja4x8
1 [26 -3][4-7k
121|-3 5 [|o-2¢
1 [77-178k
T 121 11k +33
7 - 16k

H} k1+13
11 60 ’\()6

There values ofx, y, z satisfies the third eq. @
Henc:e,x=?_16k,y=k+3,z=k @
11 11

Solution of Simultaneous Linear Equations Ex 8.1 Q3(iv) Q &Q
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This above system can be written as
1 -1 1|~ 3
2 1 -1ily|=1|2
-1 -2 2|z 1

ar Ax=8
|4 =1z -2) + 1{4- 1) +1{-3)

=0+3-3
-0

Remove Watermark

mm Wondershare

PDFelement

So, A is singular. Thus, the given system is either inconsistent or consistent

with infinitely many solutions according as
(adiA)=[B)=0 or [adjA)x&=0

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

€y =0 Cp =0 Cy =0

Ciz=-3 Cpp=3 Car=3

Ciz=-3 Coz = -3 Caz=13
0 -3 -3] [o o
adjd=|0 3 3| =|-3 3
o3 3 -3 3
o o offa] [o
fadiA) =& =|-3 3 3|[2|=|0O
-3 3 3)[1] [o

Thus, AX = & has infinite many solutions,
Mow, letz =g
So, ¥-y=3-K
Zx+y =2+Kk
Which can be written as
1 -1[x] [2-&
2 1||v 2+k
ar AX =8

[4]=1+2=3=0

x1 11 1][3-5

Wi ol
I-k+2+k

{—6+2k+2++’<}

Henc&x:i,y:k—iJz:k
3 3

Solution of Simultaneous Linear Equations Ex 8.1 Q3(v)
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This system can be written as
1 1 1|~ 5]
12 3||v|=|14
1 4 7z 30

or AX =28

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

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

=2 Cz=-13 Cap=1
Ciz=-4 Czz=6 Caz=-2
Ciz =2 Com = =3 Con=1
2 -4 27 [=2 -3 1
adjA=|-3 6 -3| =|-4 & -2
1 -2 1 2 -3 1
2 -3 1][s 12-42+30 D
(adiA) =8 =|-4 6 -2|[14|=|-24+84-60|=0
2 -3 1|30 12-42+30 D

So, AX = B has infinite solutions,
Mow, letz=1E
So, ¥+y=6-k
X+ 2y =14-3k
wWhich can be written as
1 1[x] [&-%
1 2]||v]| [14- 3k

or AX =8

|[4|=1=0
r T
. 2 -1 2 -1
adjA= =
-1 1 -1 1
X =Als =iadj,4 x B

|

(%1 1]z -1]] 6-&
_J—I{—l 1“14—%]

12-2k - 14+ 3K
={—6+k+14—3k:|

ﬂ [szgﬂ %)
Henoe, x = k - 2 60 ’\C)
AV %)

Solution of Simultaneous Linear Equations Ex 8.1 Q3(vi) @ q Q
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This system can be written as
2 2 -2||x 1
4 4 -1||v|=]2
6 6 2|z 3

or AX =8

|4]=2(14)- 2{14)-2f0} =D
So, A is singular and the system has either no solution or infinite solutions
according as

(adiA)x(B)=0 or [adid)x(8)=0

Let C; be the co-factor of 3; in A

Cip=14 Cop = -16 Ca =6
Cip=-14 Coq = 16 Cgz = -6
Ci3=0 Cgg =D Cgz =D

14 —14 0T [14 -16 6

adjd=|-16 18 0| =|-14 16 -6
6 -8 O o0 0
14 -16 671 [14-32+187 [0
fadiA) =8 = |-14 16 -6||2|=|-14+32-18|=|0
0o o 0|3 0D+0+0 o

S0, AX = & has infinite solutions,
Mow, letz =%
So, 2x + 2y =142k

4w + 4y = 2+ &

Which can be written as

]

or AX =28
|[4]=0, z=0
Again,
2x+2y =1
dx + 4y =2

Solution of Simultaneous Linear Equations Ex 8.1 Q4(i)
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The above systermn can be written as
2 5|~ B 7
6 15||v| |13

ar AX=2E8

|4]= 0

So, 4 is singular, and the above system will be inconsistent if
fadiA) =& =0

Mow, Cyy=15

Ci-=-6
Cp =5
Cpz=2

adjﬂ={i§ _ﬂ:[ig _25]
{adj A) x (8] = {f; _25}[1?3]
1]

[ 40
" |-18
0

=
Hence, the abowe system is inconsistent

Solution of Simultaneous Linear Equations Ex 8.1 Q4(ii)
This system can be written as

LG

So, the above system will be inconsistent, if
{adiA) =& =0

Cyy =9
Cpp = —6
Cpy = -3
Cpp = 2

o M
{adj 4) x&8 =[_?5 _23]{150]

} {—25013200} @

_ |: 15 ]

-10

=0

Hence, the above system is inconsistent Q% KQ
N4
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This system can be written as
4 -2 ||& _ 3
& -2|lv| |5

or AX =8
|[4]=-12+12 =10

So, A is singular. Now system will be inconsistent, if
fadiA) =& =0

Cyy =-3
Cyp = -6
Co =2
Cop= 4

. {-3 -5]T [-3 2}
adj A= =
2 4 -6 4

(adj 4) x (&) - {:2 i] [ﬂ

-9+10
-18+20

[t

N
=0

Hence, the above system is inconsistent

Solution of Simultaneous Linear Equations Ex 8.1 Q4(iv)

The above system can be written as
4 -5 -Z||x 2

5 -4 2 ||y|=|-2
2 2 &8llz| |-1
ar AX =8

|4] = 4{-36) +5{36) - 2 [18)
= -144+180- 36
=0

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

Cyy = -36 Cy = 36 Cgy =-18
Cyz = -36 Cap = 36 Caz =-18
Cyz =18 Caz=-18 Caz=9
-36 -36 18] [-36 36 -18
{adia)=|36 36 -18| =|-36 36 -18
-18 -18 9 1\ -18 9

-36 36 -18][2] [-72-72+18
{adia)x{8)=|-36 36 -18||-2|=|-72-72+18|=0
18 -18 9 ||-1] |[+36+36-9

Hence, the above system is inconsistent.

Solution of Simultaneous Linear Equations Ex 8.1 Q4(v)
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The abowve system can be written as
3 -1 -2~ 2
0o 2 -1f|v[=]-1
32 -5 0]z 3

ar AX=28
|[4]=3{-5)+1{3)-2{-8) =-15+3+12=10

So, A is singular and the above system of equations will be inconsistent, if
(adiA) =& =0

C11=—5 C21=+1|:| C31=5
Cyz =3 T2z =8 Cgz =
Ciz=-6 Cpy =12 Cg =6
r
-5 3 -8 -5 10 §
(adia)=|10 6 12| =[3 & 3
5 3 8 -6 12 6
-5 10 5[ 2 -10-10+15
fadid)={8)=|3 6 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~ &

1 -2 1||v]|=]|-2

-2 1 1||= 4

ar Ax =28
[4] = 1{-3})-1(3)-2(-3)=-3-3+6 =0

So, 4 is singular. Now the system can be inconsistent, if
{adiA) x& =0

Ci=-3 Czp = -3 Ca = -3
Ciz=-3 gz =-3 Caz=-3
Cia=-2 Doz = =3 Caz = -3

3 -3 -3 [-3 -3 -3

fadia)=|-3 -3 -3| =[-3 -3 -3
-3 -3 -3 -3 -3 -3
-3 -3 -3|[58] [-15+6-12
fadiA) x{8)=|-3 -3 -3||-2|=|-15+6-12
-3 -3 -3[[ 4] |[-15+6-12 @

S
&S
=|-21
<
=0 &c. , < ?
Hence, the given system is inconsistent. %\'®

Solution of Simultaneous Linear Equations Ex 8.1 Q5 OQ &Q
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1 -10 2 2 -4
A=|2 2 4|andB=|-4 2 -4
o1 2 2 -1 &

24440 2-240 -4+4+0
AxB=|4-12+8 4+6-4 -5-12+20
O-4+4 0+2-2 0-4+10

6 0 0
AB =0 & D0
006

A8 =67, whereI is a 3x3 unit matrix

1
or A7l =

= [By def. of inverse]
2 2 -4
N B R
® 2 -1 5]
Mow, the ginven system of equations can be written as
1 -1 0O}~ [3
2 3 4f|lvl|=|17
o1 Z|l=z _T-"
ar AX=E
or X =4als
2 2 -4fl 3
Y Y
° 2z -1 & 7
Et 6 +34-28 1z 2
¥ =% -12+34-28 =% -6|=|-1
z 6-17+ 35 24 4

Hence, ¥ =2,y =-1,z=4%

Solution of Simultaneous Linear Equations Ex 8.1 Q6
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z -3 &
A=z 2 -4
11 -2

|4 = 2{o)+3[-2)+5{1)=-1=0

mm Wondershare
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Also, €y =0 Ty = -1 gy =2
Cip =2 Cpp = -0 Cogp =23
Cla=1 Cpa=-5 Cay=13
o2 17 [o -1 2
{ade):[—l -9 —5] {2 -9 23]
2 23 13 1 -5 13
0 -1 2 o1 -2
’q_1=|,147|(adj’q}=i1{2 -9 23]{—2 9 —23]
1 -5 13| |-1 5 -13

The given system of equations can be written as

B

ar

-E+a
=|-22+45+69

-11-25+39

B

Hence, ¥ =1,y =2,z =3

Mo X

Solution of Simultaneous Linear Equations Ex 8.1 Q7
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1 2 5
A=[1 -1 -1
2 3 -1

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

Ty =4 Cay =17 Cyy =3

Cig=-1 Cog = -11 Can=6

Ciz=5 Coz=1 Caz=-3
4 17 3
A'1=ixadj,q=i -1 -11 &
4] I

Mow, the given set of equations can be represented as
X+ 2y +5z =10
K-y-Z==2
Zx+3y-z=-11

1 2 E ||~ 10

or 1 -1 -1}y |=| -2
2 3 1)z -11
or X =A1xg

4 17 3|10
1 -1 -11 6 || -2

s 1 —3||-11
L [#0-34-33 R
= —|-10+22-66 = —|-54|=|-2
B0 - 2+33 &1 3

Hence,x = -1,y = -2,z=13

Solution of Simultaneous Linear Equations Ex 8.1 Q8
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1 -2 0
A=12 1
o -2 1

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

Ciy=7 Coy =2 Cay = -6
Cip= -2 Com=1 Cao = -3
Cyp= -4 Cop =2 Can =5
7 2 -6
ate Ladia- Lz 1 -3
] e P

Maw, x -2y =10
2x+y¥ +3z=8

-2¢ +z=7
1 -2 0 1n
ar 2 1 3f(=]|8
o -2 1 7
or ¥ =alxs
1 72 -6(|10
=—_|-2 1 -3]||8
11
-4 Z 5 7
1 70+ 16 - 42
=—| -Z0+8-21
11
-40+16+ 35
ks 1 44 4
= —|-33|=|-3
Y 11
z 11 1

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

Solution of Simultaneous Linear Equations Ex 8.1 Q8(ii)

3 4 7]
A=|2 3 5|

1 0 1]

|4|=3(3)+4(-3)+2(-3)=—9

C,=3 Cy =4 C,=-26
ol e | Cy=-11
C,=-3 Cp=—d €, =17

. el
A"=_adpﬂ=_g 31 -1y
M 3 4 17|

Now:,

Sx—dy+2z=-1

Qx+3y+iz=T @
x+z=1 0

= Bt 666 X

s =Bl 6@} Q
) _9:;—4 17 (2] Q Q
H%M ‘\’\\O @r&

\&\
Hence x=3,y=2.2=-1 V
b
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Solution of Simultaneous Linear Equations Ex 8.1 Q8(iii)
120 738 ﬂ
4=[2 1 3|amd B=[2 1 -3
021 -4 2 5
100
.de=|:‘0 11 o}
0 0 1
AR =117 where Tiza 3=3 unit matrix

v
A =2F
11

Or o
]y g

11—42 5

[Bydef.of inversz]

Now, the given system of equations can be written as

1 =2 0[x] [10]
2 1 3|yl=|8
0 2 1|z 7 |
o AX=B
X=4'B
(7 2 —6]10
Or 1
=—|-2 1 -3 ¢
11
SEE
x 1'44 4]
y=H—33=—3
z | 11 1|

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

Solution of Simultaneous Linear Equations Ex 8.1 Q9
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Let the numbers are x, ¥, =
X¥+y+z=2 ---{1)

Also, 2y +fx+z)=1
¥+2v+z=1 ---(2)

Again,
x+z+5f)=18
Ex+y+Z=06 ---{3)

Mo X

ar AX =28

|4l =1(1) - 1(-4) +1(-89)
=1+4-9=-4=0

Hence, the unigue solutions given by x = A8

Cyy=1 C.y =0 Coy =-1
Ciz=+4 Tz = -4 Caz =
Ciz=-9 Cog =4 Caz =

-9

2-6 -4
=_T+1 8-4 =_Tr1 4
-8+ 4+6 -8

1 0 -1j)2
ar X=A'18=i{adj;4]x8=i 4 —4 noll1
A - 4 1

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

Solution of Simultaneous Linear Equations Ex 8.1 Q10
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Let the three investmentsare X, }. 2
x+y+z=10000

Also

10 12 15
— x+—y+—2z=1310
100 100° 100

0.1x+012y+0152=1310

£x+£ =£z—]_9cl

100 100 100
01x+0.12y-0152=-190

The above system can be written as

1 1 1 i 10000
01 012 015 ||¥|=| 1310
01 012 015] =z —190

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

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

X=A'B
Let Cri-;- be the co-factor of a; ind
C;, =—0.036 C, =027 C;, =0.03
Cp, =003 Cp=-025 Cy,=—0.03
C;=0 Cy=—0.02 Cy5=0.02
-0.036 0.03 0 -0.036 027 003
adid=| 027 -025 —002| =| 003 -025 -005
0.03 -005 002 0 —0.02 0.0
Now,
X=A-1B=|%|[Adja_}xa
-0036 027 - 0.037[10000
S 003 025 —0.05( 1310
-002 002 || -190
X -127] [2000
V= 1| _i3|=|3000
-0.006
z -30| |3000

Henee, x=Rs2000, ¥ = Rs3000.z =Rs 5000

Solution of Simultaneous Linear Equations Ex 8.1 Q11
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X+y+z=45 ---{1
Z=x+8 ---{2)
X+Z=2y ---[3)
1 1 1|« 45
1 -2 1|z a

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

CII =2 C21 =-3 cSl =
Cio=2 Com = D Cao = =2
Cig=2 Com = +3 Caz=1

X =AtxE = ITH(adqu} %8

Hence,x =11, ¥ =15,z =19

Solution of Simultaneous Linear Equations Ex 8.1 Q12
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The given problem can be modelled using the following system of equatil

3w + 5y — 4z = 6000

2x =3y +z =5000

-x +4y + 62 =13000
Which can write as dx = 8,

Where
3 5 -4 X 6000
A=|2 -3 1|, x=|y|, &=|5000
-1 4 @ z 13000
M o

|a]=3{-18-4)-2 (30 +16)-1{5-12)
=3[-22)-2(46)+7

- -66-92+7
=-1&51=0
A~ axists,
Maw Ax =8 = x=A4""8
P adi [4)
4]
Cofators of A4 are
Cyy = 22 Coy = -13 Cyy = &
Cya = —46 Con = 14 Cop = =17
Ciz=-7 Cog=-11 Caz = -19
-22 —46 -7
adifA)={-13 +14 -11
5 -17 -19

Hence,
1 .
¥ = adi [A)[8)
Al
-22 -46 -7 G000
- -13 +14 -11|| 5000
-151
E  -17 -19||13000
1 -132000 -23000 -91000
=ﬁ -7B000 470000 -143000
-3000 -85000 -247000
3000
= (1000
2000

» =3000,y =1000 and z = 2000.

Solution of Simultaneous Linear Equations Ex 8.1 Q13
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From the given data, we get

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

2% + 3y +32 =33

¥ -2 +z=0

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

1 1 1«7 [12
2 3 3|v|=|33
1 -2 1||z] |0
¥1 [t 1 1712
= y]={2 3 03] (33]..01
z| |1 -2 1] |0
1 1 1
A={2 3 3
1 -2 1

|A|= 19)- 1{-1)+ 1{-7)=3

9 1 -7
cofd=(-3 0 3
0 -1 1
9 -3 0
adjd=[cofd] =| 1 0 -1
-7 3 1
_ 9 -3 0
A ZETA LNy g
3 s
X 9 -3 0712
y =% 1 0 -1(33
z 7 3 1] 0
x1 [9 -3 o4
=ly|=|1 0 -1[/11
z| |7 3 1o
x] [36-33+0
=y = 4+0+0
1Zz] |-28+33+0
(%] [3
=y (=3
z 5

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

Solution of Simultaneous Linear Equations Ex 8.1 Q14
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Let ¥, ¥ and Z be the cash awards for
Honesty, Regularity and Hard work respectvely,
A5 per the data in the question, we get
w4+ + 2 = &000
w + 32 = 11000
-2+ 2 =0
The abowve three simulatanecus equations
can be written in the matrix form as
1 1 11X 5000

1 0 3| v|=|11000
1 -2 1|z 0
x1 [1 t 1T'[eo0o
= E/]=[1 0 3| [11000]..(1)
Zl |1 -2 1 0
11 1
A=|1 0 3
1 -2 1
|4]=1{6)- 1{-2)+ 1[-2) =6
6§ 2 -2
cafA=|-3 0 3
3 -2 -1

Solution of Simultaneous Linear Equations Ex 8.1 Q15

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

Resourcefulness, Competence and Determination respectively.

As per the data in the question, we get
4% + 3y + 2z = 37000
5x 4+ 3y + dz = 47000
4y 4+ z = 12000
The abowe three simulatanecus equations
can be written in matrix form as
4 3 2|« 37000
41l |= | 47000
1|z 12000

— N

3
1
x7 [4 3 2T'[37000
= \1{5 3 4| |47000](..(1)
Zl |1 1 1] |12000
3
3
1

4] = 4(-1) - 3{1)+ 2(2) - -3

-1 -1 2
cofd=|1-1 2 -1
6 -6 -3
-1 -1 6
adia - {cafd) =|-1 2 -6
2 -1 -3
, -1 -1 6
At BB _ 1y 5 g
-3

2 -1 -z
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X [-1 -1 &][37000
Yi=—=[-1 2 -&| 47000
z 3 |2 -1 -3|[1=2000
X
¥

. [-12000 4000
-5 -15000 | = | 5000
z | -9000 3000

The values %, v and z describe the amount of prizes
per person for resourcefulness, competence and determination.

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% + dy + 3z = 29000

Sx + 2y + 3z = 30500

® + v +z = 9500

The above three simul atanecus equations

can be written in the matrix form as

2 4 F[x] [29000
5 2 B{y - | 30500
11 1|z [ 9500
¥ [2 4 37720000
= v]= 5 2 3| |30500]..(1)
Z| |t 1 1] |9500
2 4 3
A-|5 2 3
111
4] = 2(-1) - 4{2) + 3(3) = -1
-1 -2 3
cafd=|-1 -1 2
6 9 -16
-1 -1 6
adis = [cofd) =|-2 -1 9
302 -16
-1 -1 &
| -2 -1 9 L1 e
aa_adiA (302 <16 |
A -1 -3 -2 16
From (1)

X 1 1 -6|[259000

vi=|2 1 -9||308500|..(1)
1Z] |-3 -2 16]] 9500

[ [=2500

¥ |= | 3000

z 4000

Solution of Simultaneous Linear Equations Ex 8.1 Q17
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Let %, v and z be the prize amount per student for
sincerity, truthfulness and helpfulness respectively.

As per the data in the question, we get
Jx + 2y + 2= 1600
4% + vy + 3z = 2300
¥ +y 4+ z =900
The abowve three simulatanecus equations
can be written in matrix form as
32 1« 1600
4 1 3y 2300
1|z Q00

(3 1T 1600
|4 1 3| |2300]..(1)
1 1 1] | 200
3

1
3
1

= M

I

I
1
[l
= =

|A|= 3(-2)-2{1)+ 1[3)= -5
-2 -1 3
cofAd=-1 2 -1
5 -5 -5

-2 -1 5
adja - feafd) =|-1 2 -5
3 -1 -5
-2 -1 5
-1 2 -5
adiA 3 -1 -5
s
From (1)
-2 -1 5

-1 2 -5
1600
3 -1 -5

X

v =T2300
z 200
%7 [-2 -1 &51[-320
¥ =|-1 2 -5|-460
z 3 -1 -5||-180
X

¥

A_l

[200

=| 300

| Z] | 400

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

=

Iy

Solution of Simultaneous Linear Equations Ex 8.1 Q18
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%, v and z be prize amount per student for
Discipline, Politeness and Punctuality respectively,
A5 per the data in the question, we get
Sx+2y+z=1000
dx+y+3z=1500
x4y +z=600
The above three simulatanscus equations
can be written in matrix form as
32 1[x 1000
{y
z

MILLIONST /R

=| 1500
&00
1

3 2 1T'[1000
|4 1 3| [1500]..(1)
111
3

600

I

I
—
=
= =

1

iG]

1

4] = 3{-2)- 2(1) + 1(3) = -5
-2 -1 =

cofd=|-1 2 -1
5 -5 -5

-2 -1 &
adjha - feofd) =|-1 2 -5
3 -1 =&
-2 -1 5
-1 2 -5
aia 3 -1 -5
AT S
From (1)
-2 -1 5
-1 2 -5
3 -1 -5
e

A—l

1000
1500
600
X1 [-2 -1 57[-200
¥|=|-1 2 -5||-300
Z] |3 -1 -5/|-120
X7 100
v

z

My =
I

=| 200
300

Solution of Simultaneous Linear Equations Ex 8.1 Q19
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%, v and z be prize amount per student for
Tolerance, Kindness and Leadership respectively,
As per the data in the question, we get

Sx 42y +z=2200

dx+y+3z=3100

Xy +z=1200

The abowve three simulatanecus equations

can be written in matrix form as

MILLIONST /R

3 2 1[x] [2200
4 1 3|y |=|3100
11 1)|lz] |1200
X1 [3 2 17'[2200
= V]: 4 1 3| |3100|..(1)
Z] [1 1 1] [1200
321
A=|4 1 3
111
|4 = 3(-2) - 2(1) + 1(3) = -5
-2 -1 3
cafd=1-1 2 -1
5 -5 -5
-2 -1 5
adis = [cofa) =|-1 2 -5
3 -1 -5
-2 -1 5
-1 2 -5
A_1=ade= 3 -1 -5
4] 5
From (1)
-2 -1 5
1 |2 2 2rzzo0
T e | P
z - 1200
(%] [-2 -1 57[-440
=|v|=[-1 2 -5|-620
Z| |3 -1 -5|-=240
(%7 [300
=|v¥|=|400
|Z| [s00

Solution of Simultaneous Linear Equations Ex 8.1 Q20
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Let the amount deposited be x, v and z respectively.
As per the data in the question, we get
X+ ¥+ z=7000

5% + 8%y + 8.5%z = 550
=D + 8y + 8 5z = 55000
¥ =y =0
The above equations can be written in matrix form as
1 1 1 || x F000
5 8 85| y|=|55000

-1 0|z 0

x1 1 1 T 7000
y] 5 8 8.5 55000 |...(1)
z 1 - o

1

5 8 85

1

4] = 1{8.5)— 1{—8.5]+ 1{-13) -

25 85 -13
cofd=| -1 -1 2
05 -35 3

25 g5 -13T
adjf = (cofd) =|-1 -1 2
0.5 -35 3

25 g5 -13T
adjf = (cofd) =|-1 -1 2

0.5 -35 3
85 -1 0.5
=85 -1 -35
-13 2 3
85 -1 0.5
Ao a‘if’q 1 85 -1 -3.5
4 —13 2 3
From (1)
x 85 -1 057 7000
v _1las -1 -3.5||55000
2 Moz 2 3 0
4500 1125
= -| 4500 |=|1125

19000 4750

Hence, the amounts deposited in the three accounts
are 1125, 1125 and 4750 respectively.
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Ex 8.2

Solution of Simultaneous Linear Equations Ex 8.2 Q1

Zx-¥+z2=0
I+2y-z=0
X+4y+32=0

The systm can be written as

2 -1 1||x u]
2 2 -1fly|=|0
z 0

1 4 3
A x =0

Mow &)= 2{10) + 1{10)+ 1{10)
=40
# 0

mm Wondershare
PDFelement
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Since |4 = 0,hence x =y =z =0 is the only solution of this homogeneous system.
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2w =y +2Z2=0
Sx+3¥-Z2=0
X+5y -5z =0

2 -1 2||x 0

5 2 -1||¥|=|0

1 5 -Efl:z 0

or A x =0

|&) = 2{-10) + 1{-24) + 2({22)
=-20-24+44
=0
Hence, the system has infinite solutions.
Let zZ=k
2x -y = -2k
Ex +3p =k

2 -1[x] [-2x

s 3|y |k
A x =8

|4 =6+5=1120 so4™ exst

152

Mow adf 4 = {3 _5}

12
Sk
§ 1, . 1[3 1[-2«] |11
x=At8=_(ladiAB=— =
gean-g| Lo %) &
11
Hence,x=_5k,y=%lz=k
11 11

Solution of Simultaneous Linear Equations Ex 8.2 Q3
I —y+2z=0

Ay + 3y +32 =0

S+ +4z =0

3 -1 2

|4=|4 3 3
5 7 4

=B[:—9)+1{1}+2{13)=—2?+1+26=—2?+27
=0

Hence, it has infinite solutions.

Let Z=1Ik
3w -y =-2k
dx + 3y = -3k

< R L@
e L

1 2 -4 3

1

Mowx = 47 8= E (adi A B %
-2 252 &

HenceJx=ﬂ,y=iJz=k \ V
13 13

Solution of Simultaneous Linear Equations Ex 8.2 Q4 Q
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- X+ -—6Z=0
MILLIONST?R X-—y+2z=0
—3X+y+22=0
1 1 -6
Hence,|4/=| 1 -1 2]
-2 1 2

- 1(-4)-1(8)-6(-2
= —4-8+12
=0

Hence, the system has infinite solutions,

Let z==K

X+ y =6k

K-y =-2K
Y

1 -1]|y| -2k
ar A x =B

|4|=-1-1=-2#0 hence A exists.

adi A= {_1 _1}
-1 +1

1 . 1[-1 -1][&k
=A'B= —fadjA)B=—
X |A|{‘5'j ) —2[-1 +1M—2f<}

P =lsts)- G2

Solution of Simultaneous Linear Equations Ex 8.2 Q5
X+¥+2Z2=0

K-y -5z=0

X+2y +4z=0

11 1
1 -1 -5
1 2 4]
=1{6)-1{9)+1(3)=9-9=0

|4 =

Hence, the system has infinite solutions,

Let z=k
X4y =-Kk
X—-y =5k
1 1][x e
| RS
ar A x =B

. O O
|4 =-2 =0, hence 4™ exists, \}
adjaﬂ.{_l _1] @6 C)

-1 1

oxeato-preaae- 5 sl

x 1y[k -5k 2 Q
I R

K=2k, ¥v=-3kz=k Q\ V
b

Solution of Simultaneous Linear Equations Ex 8.2 Q6
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X+y—-2Z=0
X-2¢+zZ=0
I+ By -5z=0

1 1 -1

Hence, |A|= 1 -2 1

2 & -5
=1{4)—1(—8}—1[12)

—4+8-12=0

Hence, the system will have infinite solutions,

Let z=k
X4y =-Kk
H—2Y =k

ol Y
1 -2y —k

o A x =B

|4 =-3=0, hence A7 exists,

. 2 1] [-2 -1
NowjaojA={_l 1}=[_1 1}

Mextx = 48

o33 1]

_-1 -2k + K
3| 2k

k 2k
Hence,x=§, y=?,z=k

orx =k, y=24 z=3k

Solution of Simultaneous Linear Equations Ex 8.2 Q7
I +y -22=0

X+¥+Z=0

X-2y +Z2=0

31 -2
A=l1 1 1
1 -2 1
|4 =8{1+2)-1{1-1)-2{-3)
=9-0+6
=1520

Hence, the given system has only trivial soluions given by x =y =z =0 0 . O

Hence,

Solution of Simultaneous Linear Equations Ex 8.2 Q8
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2+ -z2=0
X-y-2z=0
I+y+3z=0

(2 =2 -1

Hence, 4=(1 -1 -2

3 1 3]

(2 2 -1]

[4 =1 -1 -2

12 1 3]

=2(-3+2)-3(3+8)-1{4)
- 2-27-4
=0

Hence. the svstem has only trivial solutions given by x =v =2z =0
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