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ALGEBRAIC SENTENCES,
MATRICES AND EQUATIONS

EXERCISE 9.1

Find any ten members (ordered pairs) of the
solution set of each of the following equaticns.
Are the solution sets infinite sets:

Ql x+y=0
y=-x

x 0 1 =1 2 =2 3-3 4 -4 5..
'y 0 =1 1 =2 2 -3 53 —4 4 —=5..

—

yes, the solution set is iramitc.
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x 0 1 -1 .2'-2 3 -3 4 -4 5..
y 0 1 -1 2 -2 3 -3 4 —4 5 ..

yes, the solution set is infinite.

(@]x—ly=0 (5]5)
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or

0 =3 3 6 —6 9 -9
6 -4 8 —6 10

x
y 2 4 0 -2
yes, the solution set is infinite.
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x 0 1 -1 2 =2 3 =3 4 -4 5 .,

y -2 =1 -3 0 -4 1 -5 2 -6 3 ..

yes, the solution set is infinite.
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EXERCISE 9.2

Q.1 Draw the graphs of questions given in
Exercise 9.1.

(Since the graph of a linear equation is
always a line, for the sake of brevity, we call
such equation a line.)

Q.2 Graph the lines:
G) x=0 Gi) y=0 (@Gi)) x=3
Gv) y=-5 vV 3x+5y=8
vi) 6x+ 10y -16=0

Solution:
(i) x = 0 will represent a line lying on ;-axis.
y
x -y A X
[
¥ |
(if)  y = ¢ vill represent a line lying on x-axis.
y
X
3 —

y=0




GENERAL MATHEMATICS (EM) NOTES FOR CLASS 9™ (FOR SINDH)

(iii) x = 3 will represent a line parallel to y-axis and
keeping a distance of 3 units from y-axis.

y

»
]
W

 §

(iv) y = -5 will represent a line parzllel to x-axis and
keeping its distance —5 upits from x-axis

1_}‘

.o X
0
y=5
y
(v) 3x+5y=8
or S5y =8-3x
8 - 3x

or | )=
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(vi) 6x+10y—-16=0
or 10y =16 — 6x

or =_‘16'--6::
10 '
x 1 -4 6 -9
b 1 4 -2 '  § _

(vi) 6x+10y—-16=0

!gfs.ﬂ : ¥ LA I—
<<
-4)14) 1
dr——n
ke
Tl
_I;_- : -11)
x| x
T 6. F2
il - .

Do the equation (v) and (vi) represent one and
the same line.
Solution:

Yes,
(vii) 6x +10y=5

or 10y=5-6x
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or - 5-6x
10
-, 0 1 -1 +5 =5
Yy 4 11/10 -2.5 3.5
y (6x ¥ 10 % 5)
(=513)
(—4.3)

(4] —-2) (sr "%-5’ 11
.1

o B ’1:-15&0)*
__J__] .‘.

Yes, line(i) is paralle! to Line (v).
(viii) Yes, the line (i) is garallel to line (iii).
Yes, the line (i) is parallel to line (iv).

Y A
xwm( x=m3
x . x
y=0
B * Q
y==5
Y B
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(ix) Draw the lines.

2x +3y=8
3x+ 5y =13
2x +3y =8
or 3y =8 -2x
8-2x
or =
Y=73
x 1 = 4 s
¥y 4 0 2
I——
y b e
T2 ‘+
fi s
= (4.5) B
=t :
- -
e i
. 7
3x + 5y =13
or S5y =13 — 3x
13-3x
or =
"
x 1 —4 6 11
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‘3
—
% =d
B
1€ = // ] x
x| (-312) 1]
221 W2
™ 1
- /7 A/ 4
y .
\ 4 - -
Do these lines have a common point?
Zolution:

Yes, they have commcn poirt, i.c, (1, 2).
Can the solution sets o) these equations
have more than one comm. . order pair?

Solution:

No, as both ths equations represent a straight
line graphs and twc ctriight lines can intersect at only
one point.

(x) Does the point of intersection of the lines given
in (ix) lie on the line 5x + 8 = 21 as well?

Solution:
5x + 8y = 21
or 8y = 2] - 5x
e yt 21 -5x
' 8

Ifx = I-.ywillbe equal to 2.
Hence the point of intersection of the line given
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in (ix) also lies in the lines 5x + 8 = 21.

(xi) Is any order pair common to the solution sets of
the equations? '

2x -3y =6
4x—-6y=5

If not, why? Explain by drawing a graph.

Solution:

2x —3y=6
or -3y=+6 - 2x
or Jy=2x -0

24£-¢

or Y-
x 0 3 -3 6
y -2 0 —4 2

y—6y=5
or —-b6y=5-4x
or 6y=4z-5
or = 4x -5

6

x 0 1.3 2 5
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The graph shows that both the lines are parallel
to each other, hence there is nn orcer pair common in

the solution set of both the eqi:ztion.
(xii) - Do the equations.

3x+4Ly=9
5x —2y=9+2x~-7y

represent the same lines.

Solution:
3+5y=9
o y=9-3x
9-3x
or =
y 5
x -2 3 -7 8
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x

5x =2y=9+4+2x~7
or 5x -2x=-2vy+7y=9
or 3x + 5v =8
Hence the equaticn is the same as the first one,
so it represents the ram? line.
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EXERCISE 9.3

Q.1 (i)Add[; ﬂaf[{’z ::]

Solution:

_6+3 -7+9
_[5 u]
9 2| Ans
" r-i o 2 1
2 If A= ., B= -
I | 2 5] [o 3]“""
2 o] . .
C -l 1 | Find the following matrics.
-1 0] [2 -1
(; -
W A+=E [ 2 s]+[o +3]
_'—1+2 0-1
“|2+0 5+3
_‘1 -1
--2 8 Ans

. 1 0] [2 -1
(i) C+B=[o 1]"[0 +3]
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142 0-1 |
“lo+o 1+3 4

e [ 1 o
(iii) A+C = +[o 1

2 -l]
{iv)y B+B= +

17 0] [-1x1 -1x0
(V) C= _llo 1 = L_]xo -Ix1

' 1 o0l 1 o
(vi) c'c'_o 1]"[0 1]
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(vii) B_A='z -1]_[—1 o]
0 3| |2 5
(2 -(-1) -1-0
lo -2 3-5]
[2+1 -1
T|-2 —2]
[3 -1
“l-2 -2|Ams
" <1 0 2 =7
(viii) 2A+38=2[2 5] *3[0 . 3]
_ [2(-1) zxo] . [3:2 3(-1)]
|2x 2 2x5 Ix0 3x3

(=2 a] [5 - 3]
= +
4 10 |0 9

[-24+6 0©-3
[4+0 1049

[£ =3 Ans
1o 19
(ix) IsC+A=A+CandA+B=B+A?

-1 o0 2 -1
LHSA LB=L2 5] + [o 3]
-1+2 0-1
| 2+0 5+3]
(+1 -1
=_+2 8]
2 -1 -1 0
RHS,B+A= +
0 3] [z s]
[2-1 -1+0] [1 -1
Tle+2 3+s]'[2 8]
LHS = RH.S

or A+B=B+ A
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(x) IsC+A=A+C?

RHS=C+A=|" w 7Y
o “lo 1

1-1 040 0 0
“los2 145 2 6
LHS = RHS

or B+A=C+A
Q.3 Which of the following matrices are equrl:

(2 -3 1-1 0-3"
47| 4 5] B=[ 4 o SJ
(1+1 3-6 _[o -
€=l2+2 1+4] "[4 5]
4+2 6(-1/2)
== 3+1 5x1 ]
Solution:
2 -3
|4 5]
B='1-1 ) 3‘=[a -3]
K 0-5] |4 5
Cz'L&I 3-6] =[2 —3]
242 1+4] |4 5
nz’o -3]
4 5
£='4+2 60{1_[2 -3]
[3+1 5x1| |4 5
2 =
pmcen-[t 7]
| 0 =3
Similarly B =D = [4 S]Am
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dim 1 5 3_2 3
Q1 IfA = A= _3 2 "3 2| then
find AB and BA.
Solution:
L 5 2 3
AB =13 2] I3 2
[(I1x2)+(5%3)  (Ix3)+(5x2)
(3x2) +(2x3)  (3x3)+(2x2)
[2+15 3410
“le+6 944
(17 13]
= Ans
12 13
- 2 3 [1 5
13 2"z 2
[(2xD+(3x (2x5)+(3x2)
TlExDa(2x3)  (3x5)+(2x2)
_'2+9 10+ 6
|3+6 15+4
(11 16
BE 19
. 5 -3 2 3
Q.2 IfC-[_3 2] =[3 s]thm,ﬁndout
CD and DD.
Solution:
cD 5 -3 2 3
“l-2 12|73 s



GENERAL MATHEMATICS (EM) NOTES FOR CLASS 9™ (FOR SINDH)

(5%x2)+(3x3)
(I13x2)+(2x3)
[10—9 15—15]

-6+6 -9-10

[2 3] [2 3]
DD = x
3 5|7 |3 s
[(2x2)+(3x3) (2x3)+(3x5)
T3x2)+(5x3) (5x5)+(3x3)]
”4+9 6+15‘_[13 2]m
6415 9+25| [21 34
a2 - 1 0
ey P Yl %
@) xy=|! 2] " o]
2 ol |loe -2
(~1x2)~(2x0)  (-1x0)+(2x-2)
Tl@x9+©x0)  (2x0)+ 0x(-2)
_[-2+40  0-4 ]=[-2 —4]m
<40 0+(-0)| |4 0
- . [z o] [-1 2
(i} "x=[o -2]"[2 o]

|

(=242
| 0-4

]

(5x3)+(-3x5)
(13x 3)+(2x5)

2x(-1)+(0x2)
2x(-1)+(-2x2)

|

1 0
= Ans
[o 1

(2:(2)+(0x 2)
(2-2)+(-2+0)

|

4+0
0-0

|
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iy zy 1 0 2 0
(i) “lo 1] X [a —2_l

[(Ix2)+(0x0) (Ix0)+ 0x(-2)
[(0x2)+(1x0) O0x0)+1x(-2) .

[2+0 0-0
“lo+o  0-2
2 0] &
“lo -2 ™
. [2 0] 1 0
) ¥z=|, -2J"[o 1]

. :(2n1)+(0x2) (2x0)+ {Ox1)
Tl(0x)+(-2x0)  (0xC} +{-2x1)

(2+0 0+0 2 0 |
“lovo 0-27 |9 2
1 2] 1 0ol
Wy Xz=|, o] g [c 1|

[(~1x=1)>(2x0) (-1x0)+(2x D]

3

| (2xD +(¢:x0) (2x0)+(0x1)
[-1+0 0+2 -1 2
| 2.0 o0+0| |2 ol Ans

: L o] [-1 2
W) —ai=ly 1]"[2 0

((1x-1)+(0x2) (I1x2)+(0x2)
| (0xD)+(-1x2) (0x2)+(-1x0)

(140 2+0 1 -2 P
“l2+0  o0-0) |2 0
(vii) Is zx = xz?
Solutiop:
L.H.S
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_ (-I1x1)+(2x0) (-1x0)+(2x1)
(2x1)+(0x0) (2x0)+(0x1)

-140 0+2 -1 2
'[ 240 o+o]"[ 2 o]""
1 0] [-1 2
R.H.S-zx-[o I]x[ s o]

(Ix=-D+(0x2) (I1x2)+(0x0)
“lox-1)+(x2) (2x2)+(1x0)

-1+40 240 B -1 2
0+2 0+0] |2 o0 Ans
L.H.S = R.H.S

e X = ZX
(viii) Isy = zy = yz?
I=)z=[2 o]x[: 01
o -2/ |o 1
[(2x1)+(0x0) (2x0)+(0x1)
“loxn+(2x0) (Dx0)+(-2x1)]

[2+41 0+C 2 0
0-0 9-2]| |0 -2

1 0 2 0

s O N
[(Ix2)+(0x0) (I1x0)+ 0x(-2)
[(0x2)+(1x0) (0x0)+ lx(-Z)]

(240 0-0] [2 0
= = .
0+0 0-2| |0 -2| .

| ane
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Q4 If A=[7 -:]thmpronthatAO=OA

, where 0 is null Matrix.
Solution:
L © 0
“[7 2]‘[(0 0)]

5 - (0 0)
L.H.s-Ao-[o 2]x[(0 a)]

(5% 0)+ (-6x0) (5:0)-!-(—6):0,]

[(7x0)+(2x0) (7x0)+(2:<0)
[0-0 0-0 0 0
0+0 o0+0] |0 ¢
0 0 -9
RHS=0A= x [5
o oy 2

[(0x5)+(0x) [iox—6) + (0x2)
“©x5)+0x7)] |(@x-6) + (0!2)]
[0x0 -0+0 ©© 0
(00 --0+0)] - [(o 0)]
~ s LHS = RHS

' . =AO=0A
Q.5 If A i any 2 x 2 matrix, prove that OA and

- AQD ure both null matrices.

Solution:
1 1
A= [ 3 4] and
0 0
o=lo. o]

to prove that AO = OA = 0
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11
Al e
o_’o 0
Lo 'o]
. Ao @ 2] o o
y “le oo o

[(1x0)+(2x0) (Ix0)+(2x0)
| (3x0)+(4x0) (3x0)+(4x0)

[0+0 0+0]={(0 O)]

0+0 0+0|7{(0 0)
- (0 0) 1 2]
e o) |3 4

[(0x1)+(0x3) (0x2)+(Ux4)
((0x1)+ (0x3) (072)+(0x4)]
[0+ 0 0+0"’”|'.') 0]
0+0 o0.0] 10 o

0 0
m..0al, oJ
Hence I=01' = Il
AJ = OA prove that AO and OA.

Henc: Bl =IB=B

; o -1 1 0
Q.6 if B- and J-=
[2 5j| 0 I then

prove that B = IB = BL

Solution:
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(O0x1)+(1-x0) (0x0)+(-Ix1)
T l@xn+ (5x0) @x0)+(5x1)

‘©-0 o0-1] [@ -D
2+0 0+5)| (¢ 5

(1 0)] [(0 -1
I.IB = © 1 =[(2 5)]

_ [(Ix0)+ (0x2) (1x-2)+(0x5)]
((0x0)+(1x2) (0x-1)+(Ix5)]
©0+0 -1+0)] [(0 -D1

" lo+2 o+5)]=[(2 5)!

‘ © -I
. B = L(2 5)]
I=I=1I

Hence BI = IB =B

‘ 1 O
Q.7 If Ais any 2 » 2 matrix and I=[o ]

show tha: AT = JA = A.
Solution:

§ A‘_"s 31, .7 0
‘ |2 5| |o 1

[(5xI)+(3x0) (5x0)+(3x1])
((2xI)+(4x0) (2x0)+(4x1)

5+0 0+3] [5 3
240 0+4) [2 4

1 0 5 3
. m'_a 1]'[2 4]
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_ (Ix5)+(0x2) (Ix3)+(0x4)
T1(O0x5)+(Ix2) (0x3)+(Ix4)

540  3+0] [(5 3)
“lo+2  o0+4| [ 4)

T ?
e 4

S I=0=1
L Al=IA=A
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EXERCISE 9.5

Q.1 Find singﬁlar and non-singular matrices |
from the following:

i 3 2
® [-z o]

&a 3 2
Suppose =l.2 0

/A/=(3x0)-2(-2)=0+4=4
/A/# 0 so it is non-singular matrix.

5 1
(i) Suppose A=[5 I]
/A/I=(x1)=-(5x1)=5=-5=0
It is sing.
1 0]
/A = =(3~Q3):224-23=0
So it is a singvlar matrix.

3 (1
(Gv) Suppose A = [0 1]

/A =(Ux1)=(0x0=1-0=1
/A/ # 0 so it is non singular matrix.

v) SupposeA = [_3 2:]
-9 6

/Al = (=3 x —6) - 2x(-9)
=-]8+18=0

/Al =0
So it is a singular matrix.
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Q.2 Find the inverses of the following matrices:
1 o
0] [0 ,]

0 1
Suppose A = [1 0]
/A =(0x0)=(1x1)=0-1= -1

A-"-"I'/IM[?] _01] =1/-1[21 _;]
- b
1 2
(i) [3 7]

Suppose |A| -[; :]

Al =(Ix7)-(2x3)=7-6=1
A"-]AF = _aml* =*
-nal’, ]]_/[_3 1]

_|’7 :3J
-3 1
-2 4
(i) A= 3 8]
Suppose
|A} = (-2x8) - (4x3)=—-16—-12= — 28
A-r=1/|A|[f3 _:_-u-zs[L _:]

[-828 -4/28)1 [-27 -y7
|(-3/-28 -2/-28)] |328 Y14

| ane
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Q.3 Find the true and false statement from the
following where A and B are 2 x 2 matrices.

(i) Inverse of every matrix exit. False
(i1) Matrix A will be non-singular If A # 0 =. True
(iii) Matrix A will be singular if |A] = 0 =. True
(iv)  Matrix A posses two inverses =. False
(v)  AB and BA are always equal = . False
(vi) A+B and B+A are always equal = . True
2 0
(vii) [o 2] is called unit matrix. False
(viii) A-A is always null matrix = . True

(ix) (2 0)iscalled mint' (0 2)matrix=. False
(x) Addition of two matrices is commutative = .

True
(xi) Addition of two m.at-ices is commutative = .
Tl.'ue
(xii) Multiplication oi two matrices is commutative =
False
r1/2 3
Q.4 lfA=[ 4 5 Find A-'?

Soluticn:
|A] =(1/2x5) —3x (—4) =5/2 + 12
=5+ 24/2 = 29/2

e s -3]_ 1[5 -3
et [(4 1/2]"29/2 [4 1/2]
_[2/29x5 -3x2/29
“[2/29x4  1/2x2/29
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1029  -6/29
" 8/29 1/29}

Q.5 IfB:[fl —i]tlwnﬁndB". jr p—

thatB"BB=BxB"=[1 o]

0 1
Solution:
IB| = (5x2) - (-6 x 1)
=]10-6=4
=F = 2 e]_ | 6]
I B~! = 1/|B| [(1 5)] 1/4 [(, S)J
2x1/4  6xys) [y2  y2
“lIxys  sxys||yse 54
2o [z 327 [5 -6)
II. B' B [(l 4 5;"4)J| x [(_1 _2)]

2x3) (3/2x-1) (1/2%—6) +(3/2x2)
MjAx5)+(5/4x-1) (1/4x-6)+(5/4x2)

/52 -3/2 -3x3) 5_3

T(s/4 -57) (-3j2+52) T 3
-3+45
' 2

f272 o] I 0
- [o 2/2] - [o 1
L[5 -6 [yz 372
m. BB = [—1 2] X [1/4 5/4]
(5x1/2)+(-6x1/4) (5x3/2)+(-6x5/4)
(-1x1/2) + (2x1/4) (-1x3/2) + (2x5/4)]
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[5/2 -3/2 -5/2 -15/2]
~1/2+1/2 -3/2 52

=F5—3/2 0 1 (22 o] (1 o]
0 --3+5/2]'[o z/zd"[ ]

1 0
~B'B=BB'= Ans
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EXERCISE 9.6

Q.1 Write co-efficient matrices of the following
simultaneous equations. Also find which of
these are singular and non-singular
matrices:

G 3x+5y =8

6x + 10y =5
By writing in the form of matrices.

(3 5)1 [(x)] _[8
[(5 10)] [U)] ) [5]
where
(3 51 [x 8
A '[w w>] [,,] - [s]
3 5) x 8
Ao [w w>]”‘=[y]"“‘" ¥
Al =3 x10) - (5xt=30-30=0"
Al =0
T It is singular matrix.
Gi) 1/Zx -3y =4
x—6y =1

By writing in the form of matrices.

[(1/2 -3)] [(:nr)1 ) [4'
a -6)) (] ™ 1]

where
2 -3) x] 4
A ’[u —6)]""[rd""_l]
Al = (12%(-6) — (-3x1)==3+3=0
* lAl=0

As 1A1 is equal to zero.
It is also a singular matrix.
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4x -7y =1/2
By writing in the form of matrices:

3 - 5][)] _ 0
[4 = 7] [(y)_ B 1/2
Where

3 - 5] (x)] . o
A '[(4 = 7)]’ X=ln)?* [1/2]

|A| =3x(=7) — 4x(-5)=-21+20=~1

|A| = ~1or |A|#0
It is a non-singular matrix.
Gv) 3x=2y 3x —2y=0

-2y =5x + 1 r _sx -2y =1
By writing in the form of matrices:

3 -2 (x)‘] fe
-5 =2l T
Where

(3 -2)] (x) 0
A '[(—5 —frJ"“[oJ’”‘[I]

o |A|=3x(=2) -~ (-2)x(-5) ==6-10 =-16
~ |A|=~16 As |A| = - 16 -
< It i» a non-singular matrix.

Q.2 Py using matrices tell whether the solution
af the following simultaneous equations is
possible or not:

() x-y=2

3x-3y=35

By forming into matrices:

b Sllel- b
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(1 -1) (x)
A ”[w -s)]' "'[w

|A] =1x(=3)=(-1x3)=-3+3=0

|A|] =0

As A is a singular matrix by which |A| is
meaningless therefore A cannot be found and tha
solution set of the equations cannot be found.
(i) 4x +3y=7

2x + S5y =7
By writing it in the form of matrices:

2 o))

(4 3] . [x
[ s)]' . "L(y)]

4
s -[7]

Al =(4x5)-(3x2) =206 =14

As A iy non-singular matrix therefore the
solution s>t ol the equations can be found out.
(i) x=3 x+o0y=3

y=35 T ox+ y=S5
By writing it in the form of matrix:

A

a o) ()
A '[w 1)""[(»]

=
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Al =(1x1)=-@0x0)=1-0=1
As A is a non-singular matrix so the solution set
of the equations can be found out.
) 1/2x —y=0
3x+y=6
By writing it in the form of matrices.

2 Ao - Ll

Where

[1/2 -1 x
A = L3 +1 ] » X—[J’j‘

’o]
B =

6

1+ 7

Al =2xD=(-1x3)=12+3=—" =73

As A is a non-sinjular matrix so, the solution set
of the equations cau h found.

w onl, el o]

find AB and AC. Also tell whether BA and 3
A exist or not. Explain.
Soluton:

1 2 -3 1

A _3 4_,8:[ 4] C—[o]
e
4-

1
3

N Ix(-3) + (2x4) (-3+8)=(5
3x(-3) + (4x4) (-9+16)=(7)

() AB =
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bl

AC = x

o3 3 4 0

(ii)
_ (Ix1) + (2x0) ~ (1+0) N (n
"[(3::1) + (4x0) '[(3+0)]'[(3)]

12 o [-3] [

[3 4’7 L4 "o

While multiplying two matrices you most take

i) A

care of the points given below:

(1) If AB is under consideration then by muluplying
the elements of As rows. with the corresponding
elements of the columns respectively add them,
separately.

(2) During this process of mnultiplication neither any
of the elements of row will remain or any of the
elements of the volhmn. So in finding AB the
number of coluru’s of A will be the same of the
number o t1e ..ows of B.

Hence the number of columns is matrix B = 1
and the number of rows in Matrix = 2. As the number
of columns m B is not equal to the number of rows in A
thercloi» multiciplication BA is not possible. Similarly
the amber of columns in C = 1, the nu—mber of rows in
A=2,

As the number of columns in C is not equal to
the number of rows in A, therefore multiciplication of
CA is not possible. )
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Q.4 Write the following simultaneous equations
is the matrix form:
Solution:
() 4x-3y=7
2x + 5y =7
Writing, in the form of matrices we have:

N

x-—y=0
Writing in the form of matrices \ve have:

2 ANEIN Ir.-s‘
|| M
(ii1) ax + 3y = 1/2
by —dy=f
Writing in the fi'rm of matrice we have:
s o) o7
L& d)] |(») 7
Q.5 Sdalve Uy using matrices:
() 2x +3y=S5

x-y=0
Writing in the form of matrices we have:

[( - )] [( )] [ ]
(1 || (O
Where

(2 3) (x) _5
. '[u —n]""[m]'”’[o]

AX=BR - X=B/Aorx=A"1B.
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Al=(@x-1)-(@3x1)=—-2-3=-35
x=A"B .. [x] 1/]A|

1
Y
1 [(-1x5)+(-3x0)
~5| (-1x5)+(2x0)
5 ' -5
= [15 +o]=1/'5 [—5]
(=5xL_g)

(=5xL_g)

(x)

O

@) 3Ix+ 5y =2
2x + 4y = 2
Writing in the fo.mu o¢ matrices, we ... ..

[(3 5)) [(x) ~ [(z)]
(2 5) J »] 3
Where

13 5) (x) (2)
A { 5)]"" [o«)]'”" [cs)]

Ai =BorX=B/AorX=A"'B
|A] = (3%4) = (5x2) =12 =10 =2

X =A™ B = 1/|A]| [(4 "5)]

(-2 3)
(¢ -5)
=1/2 [ -2 3)]

(4x2)+(-5x3)
. [(—2:1 2)+(3x 3)]
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[((-7)] [-7 x ¥2
_(5)]=[5 xI/Z]
[-7/2
- _+5/2]
4 x=-7/2andy = 5/2
(1)) Sx -2y=7
9x + 4y = 43
Writing in the form of matrices, we have
s -2 (x) 7
[(9 +9)] i w] i [43]
AX=Bx X=B/AorX = A-!1B.
|A] = (5x4) — (-2x9) — 20 + 18 = 38
X =A-1B.

X = I/|A| [i :] [:3]

M($x7 + 2x43)
=l [(9:7 + 5x43)]
(x) ({28 + 86) (114)
O b IL(—63 $ 215)] i [(152)]
J;u x 1/38] _ [3]
1152x1/38] |4
~ =x=3andy~- 4.
(iv) x+y =4
2x -3y =13

Writing in the form of matrices we have:

ff] I)][(x}] _ [4]
@ -3y 12
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(1 1) (x) BE.
A =[<z -3)]' x=[<y)]'”‘[w]
Ax=B,x=B/Aorx=A"1B.

|Aj=A-1B
(x) -5 [:-—3:: 4)+ (-1x —3)]

(») -2x4) +(I1x13)
~ _5‘—12 -13
=¥ -8 +13

3 5'-25 _[25%xy-5]_[51
== 5 } B [lef—s]_[-ll

x=25
y=-l

Q.6 Two footballs uni three balls costs Rs. 70,
and 3 footbails and 2 balls cost. Rs. 80.
Find the cost of a ball and football
separa’ely, also find the cost of 4 footballs
and 2 valls.

Solution:
suppose one football cost Rs. x
and one ball cost Rs. y
by the question, we have:
2x + 3y =70
3x + 2y = 80
2 3| |x 70
[3 2] [J’] ) [30]

where
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o

Ax=B - x=B/A . x=A"1B
|A| = 2x2) - (3x3) = 4-9 = =5
As x=A-1B

2 -3] [70
x=1=]Al |_3 2|"|s0

(2x70) + (-3 80)
B l/_5[(-3”70) (2:80)]

() _, o [(40 - 240)
O /= (210 + 60)

-5 o |

~100x1/- 5 20]
- [-so x 1/-5] =[10_,

x =20
y=10Ans
Hence cost of onc fcntball = Rs. 20
and cost of one b2l = Rs. 10
Cost m % footballs = Rs. 80
Zust of 2 balls = Rs. 20

Q.7 A moa says to his son, "7 years ago' 'l was 7
t.mzs as old as you and 3 years hence I
rhall be 3 times as old as you". What are
their present ages?

Solution:

Suppose father’s age = x
Present son's age =y
After seven years father’s age = (x~7) yrs
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After seven years son's age = (y—7) yrs

By the questions, we have.
x=-7=7@W0~-7)

or X=7=7y-49

or x=-7y=—-49+7

or x=7y=—42 sasiast, K13

After 3 years father's age = x + 3 yea}s
By the question, we have:
(x+3)=3@F=3)

x+3=3y+9
or x—=3y=9 -3
or x=3y=6 — (2)
Now, X—=7y=—42
Now x=7y= -42
x—=3v=6

Writing in the fonn of watrices:
1 -71[x] [-42]
[1 -3] [y_ =[ 6 |

Where

& i -7 x [ x 3 [~ 42
= 1 -3 ’ = -y N = . 6
1Kl Ax(-3)(-7x1)=-347=4
Jx=Borx=B/Aorx=A"1B
-3 7 -42
J"”m[—l + 1] "[ 6 ]
(x) Ve (-3x—42)+ (7 x6)
()~ /4 | (c1x—2) + (1 x8)

126 + 42
"1/4[42 + 6]

168) [168 x 1/4] [42
='/4'[43]=[43 x 1/4]“[12]
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x=42andy = 12
Father's age = 42 years
Son's age = ]2 years
0.8 Two persons A and B have certain amounts
' with them. If A gives 1 rupees to B, their
amount will become equal. If B gives 4
rupees to A, his amount will become half of

that of A. Find the amounts.
Salution:
Suppose A'a amount = Rs. x
B's amount = Rs.y
by the first condition x — 1 =y + 1
or x=—y=1+1
or X=y=2 .. (1)

by the second condition
x+y2=y-4 or xt,;=2y-2
y x—-2y==-8-4

or x =2y = - i2
xX—-y=2
Now x~-2p=12

Writing in the form of matrice:

L 361

wheic; -

S A RS R b

Ax =Borx = b/Aorx = bA™!
=(Ix ~2) = (~1x]) = = 2+1=~1
S x=A"1B
=1 1 2
0;2-:1/—11_, I}x[ ]

i IZJ
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(x) (-2x2)+(I1x-12)
N (-1x2)+ (1x-12)

) (x)_ -4 x -]12 " 16
a (y)"[-z x -12]'[14]
» x=1]6and y =14

Q.9 If 1. is added to the numerator of a fraction
it becomes 2/3 and if 2 is added to the

denominator, it becomes,; find the

fraction.

Solution:
Suppose the numerator = X
and denominator =y

By adding 1 in the nuraeraior
x+1/y=230r3x+2=2

or 3x =2p= 3 e (1)

By adding 2 in the denominator
x=y+2=1/2 or 2x=y+2

or 2% =2y=2 .. (2)
Now Ux-2y=-3
2x -~y =2

- Wwriting in the form of matrices, we have:
(3 -2)] [x =3]
[(2 =1) L] ) [2 .

where

PR (GRS ) I £ - 3]
e - "7 Ty T |2
Ax =B, x=B/A, x=A-1B

|A] = (Bx—1) - (-2x2)=-3+4=1
Asx =A-1B
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(x)-ll (-1x=3)+(2x2) ='(3 + 4) _ (7)
= | c2x-3)+ 6x2)| "6 + &))" |a2)

x=7andy =12
the required fraction = 7/12 Ans
Q10 The perimeter of a rectangle is 12 metre. If
3 times that of breadth is added to the 10
times that of length, the addition is 46
metre. Find length and breadth of the
rectangle.

Solution:

Suppose length = x y Rectangel y
breadth = y
By first condition,
we have
2x 42y =12 ceeerrs (1)
By second condition, we have
10x + 2y =12 .eeeeee (2)
Writing (1) aad (2) in the form of marices.

(2 2)! [x (12)
lao  3)| ly] ~|w@6) -
waere

(2 2) x (12)
s [(w 3>] ! '[r]'” ’[(46)]

where [A| = (2x3)-(2x10)=6~-20=~ 14

(3 -2)| [(2)
x=VIAl|(c10  3)"|w6)
(x) [((3x12) + (-2x46)
(y)ﬂ/'“ _(-10x12)+(2x46)]
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(x)=1/_14 [(36 - 92)]

(y) (-120+92)
(-56)
=1/-14 [ (_28)]
(x) _[(-56x1/- 14)] B [(4)]
(y) |(-28 x 1/14)| [(2)
x=4andy =2

~ The length of the rectangle = 4 meter ihe
breadth of the rectangle = 2 meter.

DS
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EXERCISE 9.7

Solve the following simultaneous equations:
(1) x+y=4 S (1)

2X ~Y=85  sesenns (2)
Writing in the form of matrices:

1 1] | x 4
2 -1] |y B 5]
Where

1 1 (x 4)
A '[2 -l]'x'[(y)]'n‘ [(5)
Ax =B, X=B/Aorx=A-!'B
Al =(Ix=-1)-(1x%x2)=~=1-2=-3
S x=A-1B

-1 =D

-5 =]

-y gt -s)]=1/_3[:9‘

i L=3 +5) 3
(x) -2 x y-3] [3
(ﬂ:l--”' x 1/-3]3[1]
~x=3andy='l »
Q2 Solve 3x -2y =5/2
2x - 3y=0
Solution:

Writing in the form of matrices:

HIE
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3 -2 x (5/2)
""[z -3]' "=[,]- ”’[w)]
but Ax =Borx =B/Aorx=A"1B

and [A| =(3x =3) = (-2x2)= -9x4 = ~5

. -3 2][(s5/2)
] I
[(-3x5/2) + (2x0)
| (-2x5/2) + (3x0)

‘ [(-15/2 + 0)" (-15/2)
z]/—s (_5 + 0:-11/-5[ (—5) ]

=1-5

(x) [(-15/2 + 1/-5)]

(y)- (-5 + 1-5)
Q.3 9x + 4y =43
S5x -2y=7
Solution:

Writing i the form of matrices:
[9 4 [(x) (43)]
§ =2 (y)]l:(?)
9 4 [ _[43)
A [5 —z]’ "‘_m] . ‘[m]
(-2x43) + (-4x7)]

= "'/' i [(—Sx 43) + (9x7)

. (~86 - 2
=l/_38[(—215+ 5;1
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(x) (-114)] [-114x1-38
T Sl [(-152)] N [— 152x 1/- 33]
=:i; s x=3 and y=0

Q4 3x+4=0
x—4=2/3
Solution:
Writing in the form of matrices:

e
f e o)

Ax=Bocrx =B/Aorx=A"'B
and [A] =B3x -4 -4x1)=-12-4=-16

—« -9] [©
=1 "[(-1 3)]"[(2/3)]

1| @ - 83)

=1 16L(0 . 2)]
_ . [(-8/3) -8/3 x 1/-16
»- Y1 (2)]’[ 2 x 1/—16]

(x) [(/-16)]  =x=1/6
(y)= (_1/3)] T y= -1/8 Ans
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Writing in the form of matrice, we have:

2 GG

3 4) (x) (5)
g il [(2 5)]' e [(y)] dd [(8)]
butAx=BorX=B/AorX =A"1Band

A = (3x5) - (4x2)=15-8="

¢ -9] [6)
x11A| [(-2 3)] X [{8;]

-

(x) (5x5) +(—4x1)
(y) L [(-2x:)+ (3x8)]



