Chapter 9: Matrices

Exercise 9(D)

1. Find x and y, if:

3 =2 [2r —4
i
Solution:
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Gx — 10
—2r + 14 ~1y

On comparing the corresponding terms, we have
6x—10=8 and -2x+14=4y

6x =18 and y=(14-2x)/4

x=3 and y=(14-23))/4
y=(14-6)/4
y=8/4=2

Thus,x =3 andy =2

2. Find x and y, if:

[3z 8] B “?1,] —3[2 -7] =53 2y

Solution:

L 2-3R 7] =53 2

3z +24 120 +56] — [6 —21] = [15 10y]
3r+24—6 12r +56+21] = [15 10y]
3r+18 120 +77) = [15 10y]

On comparing the corresponding terms, we have
3x+18=15 and 12x+77=10y

[3.1‘ B]

3x=-3 and y=(12x+77)/10
x=-1 and y=(12(-1)+77)/10
y =65/10=6.5

Thus,x=-1 andy = 6.5
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3.0 [x v]l$l=[25] and [—x v]lzﬂ=[—2] : find x and y, if:

(i) x,y € W (whole numbers)
(ii) x, y € Z (integers)
Solution:

From the question, we have
x*+y?=25 and -2x*+y*=-2

(1) x, y € W (whole numbers)
It can be observed that the above two equations are satisfied when x =3 and y = 4.

(i1) x, y € Z (integers)
It can be observed that the above two equations are satisfied when x =+ 3 and y =+ 4.
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(i) The order of the matrix X.
(ii) The matrix X.
Solution:

(1) Let the order of the matrix be a x b.
Then, we know that

2 1 7
. Xaxp = [ ]
[_3 J 2X2 - 6 2X1

Thus, for multiplication of matrices to be possible
a=2

And, form noticing the order of the resultant matrix
b=1

(ii)
Letx= [ﬂ

=)=l ) )

On comparing the corresponding terms, we have
2x +y="7and

3x+4y=6

Solving the above two equations, we have
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x=2andy=3 9
Thus, the matrix Xis X = {3]

5. Evaluate:
cosdh?  sin30%| |sindd®  cos90°
V2e0s0°  sin0° | |sin90°  cotdd®

Solution:

[ cos45°  sin30°] [sind5°  cos90°
— |V2cos0° smuﬂ} Linﬂﬂ” Cﬂf450:|
[ cos45°5in45° + 5in30%5in90°  cos45°%0s90° + sin30%cotd5°
_ﬁcosﬂ”smd.ﬁ” + sin0%sn907 Jicasﬂ”casﬂﬂ” + sin0%cotds”
(24172 04 1;2]

I 1 0+0

1 0.5
1 [:]

0 —1 L5
6. Ifl= L _3} par [6“'] and 3A x M =2B; find matrix M.

Solution:

Given,
3JAxM=2B
And let the order of the matric of M be (a x b)

0 —1 —5
3 x My =2 { }
L _3] D5 D 6 Zul

Now, it’s clearly seen that
a=2andb=1
So, the order of the matrix M is (2 x 1)

0 —1 T —D
ol bl -2
0 —3 T —10
X =
e Sof )= 1)
—3y |10
120 — 9y | | 12
Now, on comparing with corresponding elements we have
-3y =-10 and 12x-9y=12
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y=10/3 and  12x-9(10/3) =12
12x-30=12
12x =42
x=42/12="17/2
Therefore,
Matrix M = 7/2
atrix 1[],53

4 i S R P

find the values of a, b and c.
Solution:

(a3 2 b 1 1 50
4 1}+[1 —2}_{—2 Jz{? 3}
(a+2 3+ 1 1 50
4+ 1 1—2}_[—2 f;}:{? 3]
a+2—1 3+b—1 5 0
1+1+2 1-2-c¢ :[ 3

([a+1 b+2 W

7 —1—c| T |7 3
On comparing the corresponding elements, we have
atl=5>a=4

b+2=0=>b=-2
-l-c=3=>c¢c=4

8. IfA= E ﬂ and B = E ﬂ:ﬁmﬂ:
(i) A (BA) (i) (AB) B.
Solution:
. 1 2] 2 111 2
HABA =, | (L 2} L 1]}
1 2] [2+2 4+1
21 [{1+4 2+2}3'
1 2] 4 5
2 1] Lﬁ 4}
[4+10 5+38
~[8+5 10+4}
(14 13
~ |13 14}
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N 1 2
(i) (AB)B = L J

2+2 1+4][1 2
T la+1 —3] L 1]
4 +10 8+5
E J L } { +8 10—4]
14 13
~ 13 14}
. ] r o 3r| |2 D
9. Find x and y, if: L’ '-ly] L] = [12}

Solution:

r dr| |2 D
) b=l
2r + 3z D
['.Zy + 4y] - [12}
Thus, on comparing the corresponding terms, we have
2x+3x=5 and 2y+4y=12

5x=5 and 6y=12
x=1 and y=2
. —3 4 2 [ 10 .
10. If matrix X = ‘ | and 2X — 3Y = | . find the matrix ‘X’ and
. 4 9 2 _13 _.3 _El

matrix ‘Y’.
Solution:

—3 4 2 —6 — 8 —14
‘}L_lz —3] [—zlzL—ﬁ] [m}
Now,

On comparing with the corresponding terms, we have
28 -3x=10
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3x =-38

x =-38/3
And,
20-3y=-8
3y =28
y=28/3
Therefore,

v —1/3 [_}ﬂ

2 —1 -3 2
11. Given A = [,) } B = [ ] and C

2 0 10
A+X=2B+C
Solution:
2 — =3 2
2 [Jl +X=2_L& _D}_Lll ﬂ
> ol x=1% o+ o o
- o
3 [Jl_ "8 __SJ ;
x5 o5
x=[a

12. Find the value of x, given that A2 =B,

2 12 4 x
A= [[J 1] and B = L] l]

Solution:
9 2 121 [2 12 4 a

= 0 1 [[] 1} o [[] l] =B
2__-1—[] 24+ 12 - 4 -

AT = I ) 1 } o [E] 1] =B
>[4 36] [4 =]

AT = _[] 1} o [[J 1] =B

Thus, on comparing the terms we get x = 36.

] find the matrix X such that:
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