& Exercise 3.2 &

QL. Findx, llowings, It . Mention
if not possible,
@ [ 9=[2 ]

Solution: [x 9]=[2 Y]
We equate the corresponding elements of the matrices:

= x=2
= 9=y
Thus, the solutionis x =2,y =9.
6 31_1[7
[4 x] _'[4
Solution:

. [6 31_[7 3
To find the values of x from the equation [ 4 ] = [4 0]

We equate the corresponding elements of the matnces
6 = 7 (this is not true)

3 = 3 (this is true)

4 = 4 (this is true)

x=0

Impossible, corresponding elements are not equal.

o N

(©) [z_y =[-10 20]

! 5x
Solution: Zy] =[-10 20]
Impossible; orders of matrices are not equal.
Iy 2x 3y _[8 61 . P @
(d) [42 10] - [32 —10]
Solution:

2x Sy] E [ ]

4z 10 32 -10

To solve for x, y, and z, we first remove the negative sign by multiplying the
entire left matrix by —1.

The given matrix equation is: — [

[42 15 _[32 ‘—1o] [i; 3%’] [-32 10

Now, we equate the corresponding elements of the matrices:
=5 2x = -8
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= 3y=-6

= 4z=-32 _

=9 10 = 10 (This holds true)

° Solving for x: 2x = -8 = x= _?B,; -4
- -6

o Solving for y: 3y =-6 = y= 5= -2

) Solving for z: 4z=-32 = zZ= :E-Z = -8

Thus, the solutions are x = —4, y = -2, z = -8.

© [52]-6 7

Solution:  The given matrix equation is: |~ i ] = [g _26]

6 x+y
To solve for x, 2L and z, we equate the corresponding elements of the
matrices:
= x=3
= —Zy =—6 .o
= 6 = 6 (This holds true)
=3 x+y=2z _
e Solvingfory: = -2y=-6 = y=j:—=3
Using x = 3 and y = 3 to solve for z.
Substitutex =3 andy =3 intox + y = z. f
= 3+3=z = z=6

Thus, the solutionsarex = 3,y =3,z = 6.

5 5 0
o [d-; 3
' 7 7 0

Solution:
Impossible; orders of matrices are not equal.

(b. x+y] [11]

Solution:
: To solve the given system of equations represented by the matrix equation:

= [5=[

We equate the corresponding elements

= x+y=11
= -y=1 :
Add the two equations.

= (x+y)+@x-y)=11+1
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This simplifies to: 2x =12 = = % =6

Substitute x = 6 into one of the equations to find y.

Using the first equation x + y = 11.
= 6+y=11 = y=11-6=5
Thus, the solutionis x = 6, y = 5.

s =)+l 3=l 7

Solution:

We first perform the matrix addition on the left side:

5+5 10+

= 15418 x+5y] 130 7

This simplifies to: |

10 10 +

e x+ 5y] [30

Now, we equate the correspondin'g elements:
= 10=2z
= 10+y=15
= 30 = 30 (This is already true)
=) x+5=7
0 Solving'for y: 10+y=15 = y=15-10=5
° Solving for x: X+S5=R = x=7-5=2

Thus, the solutions are x = 2,y = 5,z = 10.

: x 36] _,[-2x
() 5[33’]—[26] _‘z[ y ]
Solution: ‘
We first expand the matrices:
. , B —4x
The equation becomes: 15y [ ]

. ' ) [ 5x — 36 —-4x
This can be rewritten as: 15y 2 6] [

Now, equate the corresponding elements:

= 5x-36=-4x

= 15y — 26 = 2y

o Solving for x:

=) 5x—36 =—4x => 5x+4x =36
36

= 9%=136 = X= v &
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] Solving for y:
= - 15y—-26=2y = 15y -2y =26
= 13y=26 = y=3=2

Thus, the solutions are x = 4, y = 2.

> 3 21_.10 0 ©

0) [— 4 5]*2"[1 2 g 11
Solution:

Multiply the second matrix by 2 and add this.result to the first matrix:

. X ¥y .2 10 6 4_10 0 0

=" |5 % 5]"'[2 12 6]‘[0 8 11

Now, equate it to the resulting matrix:

x+10 vy + 6 z+ 0 0 o

=_ [ ] 0 8 11
. Equatung the correspondlng elements:
= x+10=0
= y+6=0
= z+4=0
o Solving for x: X+10=0 = x=-10
o Solving for y: y+6=0 = y=-6
0 Solving for z: z2+4=0. = 2z=-4

Thus, the solutions are x = —10, y=-6,z=-—4,
Q2. Find the additive inverses of the following.
5 0 3 -5 2
R=|7 -9 -1, S=| 3 ——6], T=[5 -6 1)
] -8 5 6 -9 4
Solution:’

To find the additive inverse of a matrix, you simply negate each element of:

5 Q -3
> Matrix R:  Given, R=[7 — —.-1]

-8 5 61
-5 0 -3
e Additive inverse of R: -R= [—7 9 1]
| 8 -5 -6

-5 2
> Matrix S: Given, § = [ 3 —6}
-9 4

5 =2
° Additive inverse of S: -S= [—3 6 J
L9 -4
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»> MatrixT: Given, T=[5 -6 1]
o Additive inverse of T: -T=[-5 6 -1]
These are the additive inverses of the matrices R, S, and T.
wa_[5 31 o_[10 8 . [15 6 ,
@ wa=[3, J.B=[1g o] c=[ _2] thenfina:
) 2A+;B-3C (i) A->B
Solution:
i) 2A+=B-=5¢
@ 2 3 |
1o 1. .75 3],1[10 8 _1[15 6
= mMgB-gexz| . Cealy il gl
1. 1. 110 6 5 4] (5 2
= 2APgB-sc=(" " o[+[% 3] o 4l
_[10+5 6+4]_[5 2]
~4-4 12+3! lo -4
_[15 10]_[5 z]
-8 15! lo -4
1, 1 [15-5 10-2 ]_ 10 8
= 2A+3B-3C={T8 0 15-ca)=l28 10
(i) A—%B
1. 15 31.1110 8
= A-gks| 6] 2l-8 6
1. 15 31 (5 4
el B 6] -4 3
Subtract corresponding elements:
_[ 5-5 3-4] o0 —1]
-2-(-4 6-3]"12 3
1 2 1 =-21'~._[2 O 12 2 2
. wa=[; i.B=[; 3c=[g o]'D"Ls]'E:[e o)
Then check whether:
() A+B=cC (i) C+D=E
(i) D+D=E (iv) E-D=c
Solution:
(i) CheckifA+B=C
. 1 2 1 -2 2
Given: A= = ! = 0
3 -3]’3 [3 3]'C-[6 0
Calculate A + B:
_[1+1 2+(-2)1_12 0]_
- A+B‘[3+3 —-3+3]‘[6 ol =€
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Since A + B = C, statement (i) is true.

(ii) CheckifC+D=E
Sy - R | _ 12 oY v
Given: C= [6 O]' D-[G], E= 6 ¢
To perform the addition C + D, we need compatible dimensions / order of
matrix. C has dimensions / order 2 X 2 and D has dimensions / order 2 X 1,
so matrix addition is not possible here. Therefore, statement (ii) is false due
to incompatible dimensions / order.
(iii) CheckifD+D=E-
f ) o 7 21 _[4
Calculate D +2D. 2 D+D= HEIHEIM
Given: E = 6 6
Since D + D does not'equal E due to dlfferent dimensions / order, statement
(iii) is false.
(iv) CheckifE—D=C
. n - [2 y
CalculateE—D: E-D = [ ] [6]
Subtracting D from E is not directly possible due to mcompatlble dimensions/
order, so statement (iv) is false. -
Q5. Taking matrices A and B from Q.3, verify commutative property of
matrix addition.
Solution:
The commutative property of matrix addition states that for any two matrices
A and B of the same dimensions, A+ B = B + A.
Let's verify this using the given matrices:
10 8
=i o [—z 6] E=l8 ¢
@ Calculate A + B:
10 8] _[ 5+10. 3+¥8Bpc 115 11
it e [-z 6]* -8 6l=[-2+(-8) 6+6] l-10 12
® Calculate B + A:
_ 110 5 31 _[ 10+5 8+3]1_r115 11
= BtAwm [-9 g]+[_z 5] ~|-8+(-2) 6+6] l-10 12
Since A+B=B+A= [ 115 0 g] , the commutative property of matrix
addition is verified. |
Q6. Taking matrices A, B and C from Q.3, verify associative property of
matrix addition.
Solution:

- The associative property of matrix addition states that for any, three matrices

A, B, and C of the same dimensions, the following holds:
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= (A+B)+C=A+(B+C)
Let's verify this property using the given matrices:
_[5 3] o_[10 8 ._[15 6
- A“[-—z 6]' e ‘6]’ c=[4 —121~
> Calculate (A+B) + C
, 10 8 11
° CalculateA+B: A+B= [_2 6 8 6 [_10 12
Add C to the result.
11 17
S | PN e [—10 12 +[o —1z] o 10 0
Calculate A +(B + C) :
_ 10 8 15 25
© CalulateB+c: B+c=[1g fl+[} b B -
Add A'to the result
25 14
= A+B+0)= 2 _8 ] [_10 0
Both'(A + B) + Cand A + (B + C) result in the same matrix: _3100 107
Thus, the associative property of matrix addition is verified.
Q7. Taking matrices A and B from Q.4, verify that A + Bt = (A + B)".
Solution: _
To verify that A* + B* = (A + B)", we need to calculate each side of the
equation using the given matrices A and B.
Lo oL B B wl
Given: A = [3 _3] , B= [3 3]
Calculate A* and Bt..
S
®  Transpose of A: f=
A=l Al
¢  Transpose of B: t-[1 3
o [—2 3
Calculate A* + B!,
— At+Bt=1 3 1 3=[ 1+1 3+3 __2 6
. [z -3]*[_2 3] 2+(-2) -3+3 ‘[o o]
Calculate A + B. |
1 21,11 -21_[1+41 2+(-2))_ 2 o
5 _3]+[5 HES 3438 1715 o
Calculate (A + B). ’
; e_[2 6
= (A+B)'= o ol
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° Conclusion:
Since At + Bt = [‘2) g] and (A + B)* = [g g .
We have verified that A* + B* = (A + B)".
Q8. Find the matrix 'Z’ from these equations.
(i 4 [150] -5Z=+5 ["E] (i) z+ [ _57] =3Z-— [:]
Solution: )
M 4 150] —5Z =15 [‘f}‘?]
- [ig] ~5Z=15 [3\}/_5—5-] ;[ VA5 =V9x5=3/5]
- [-2eP:l = [G]-52=[7]
- -l - e[
5 :
= I= ;;l = [;] 3 (Divided by 5)
S,

()

(ii)

1 0
o 1lx05 3l |
Solution: The first matrix is [(1) (1)] which is a2 X 2 matrix.

The second matrix is [5 3] which is a 1 X 2 matrix.
Matrix multiplication is only possible if the number of columns in the first
matrix equals the number of rows in the second matrix.

In this case, the first matrix has 2 columns, and the second matrix has 1
row. Since these numbers do not match, the multiplication is not possible.

5 31x[; o

Solution:  The first matrixis a 1 X 2 matrix: [5 3]

The second matrix.is a 2 X 2 matrix: E 3]

Matrix multiplication is possible when the number of columns in the first
matrix is equal to the number of rows in the second matrix.

Here, the first matrix has 2 columns, and the second matrix has 2 rows, so
the multiplication is possible.
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