Class XII Chapter 3 - Matrices Maths
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5
A=|35 -2 12
2
= 3 5
. (3 - .
In the matrix ¥ | 17 , write:

(i) The order of the matrix (ii) The number of elements,

(iii) Write the elements a13, a21, as3s, a24, a23

Answer

(i) In the given matrix, the number of rows is 3 and the number of columns is
4. Therefore, the order of the matrix is 3 x 4.

(ii) Since the order of the matrix is 3 x 4, there are 3 x 4 = 12 elements in it.

2|

(iii) a13 = 19, a21 = 35, az3 = =5, @24 = 12, ax3 =~

If a matrix has 24 elements, what are the possible order it can have? What, if it has
13 elements?

Answer

We know that if a matrix is of the order m x n, it has mn elements. Thus, to find all the
possible orders of a matrix having 24 elements, we have to find all the ordered pairs of
natural numbers whose product is 24.

The ordered pairs are: (1, 24), (24, 1), (2, 12), (12, 2), (3, 8), (8, 3), (4, 6),

and (6, 4)

Hence, the possible orders of a matrix having 24 elements are: 1

X 24,24 x1,2%x12,12%x2,3%x8,8%x3,4%x6,and6 x 4

(1, 13) and (13, 1) are the ordered pairs of natural numbers whose product is 13.
Hence, the possible orders of a matrix having 13 elements are 1 x 13 and 13 x 1.




Class XII Chapter 3 — Matrices Maths

If a matrix has 18 elements, what are the possible orders it can have? What, if it has
5 elements?

Answer

We know that if a matrix is of the order m x n, it has mn elements. Thus, to find all the
possible orders of a matrix having 18 elements, we have to find all the ordered pairs of
natural numbers whose product is 18.

The ordered pairs are: (1, 18), (18, 1), (2, 9), (9, 2), (3, 6,), and (6, 3)

Hence, the possible orders of a matrix having 18 elements are:
1x18,18x1,2x9,9%x2,3x6,and6 x 3

(1, 5) and (5, 1) are the ordered pairs of natural numbers whose product is 5.
Hence, the possible orders of a matrix having 5 elements are 1 x 5and 5 x 1.

Construct a 3 x 4 matrix, whose elements are given by

d :.;l-—j

(i)

1
a, = ;’ i+ j "
(M =
Answer

a,, a, a, . a.,,

| a4y, s, as, a,,

y . . a-, a,, a,- a,
In general, a 3 x 4 matrix is given by Lo % 2 4.
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1 3
@y ==|-3x1+]|= \—3+1|= -|=1=1
a, '\ 2+1\='-6+1\='—5|=5
2 2 2 2
a, %—hs ——| -9+1= %\ 8|:§=4
a, =%|—1~<1+2=%|—1+2=%| 1\_%
u‘=%|—‘w2+2=%—6+2=l|—4|=§=2
1 7
& = —|= -
7, 2| 3x3+2|= |9+~,| |7| :
1
—|—3x1+3‘ —| '§+3|
2
2y l\ 3x2+3|= —_1)|—3=3
l\_1n+z| -9+3| l—6=9=3
2 2
1 1
14 _| 3x +4:_| 1+4| _|]|_;
2
a, —| 3;<7+4——| —6+4d]|=— |—”|—;=
5
|1><‘<1+4| —|—9+4| —|—:——
2 2
- l -
1 — 0 L
2 2
5 3
A== 2 = ]
2 2
] 5
"
Therefore, the required matrix is L = .

iy % =2=J.i=123andj=12.3.4
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a,=2x1-2=2-2=0
Ay =2x2-2=4-2=12
. =2%3=2=6=2=4
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Find the value of x, y, and z from the following equation:

4 3 |y z| |x+y 2 '—_Mt’i 2
OB 51 |1 500 |5, xv| |5 8

X+y+2z 9

h

X+2 =
(iii) y+z | |7

Answer

4 3] _[» z
(ORES 5 __l 5

As the given matrices are equal, their corresponding elements are also equal.

Comparing the corresponding elements, we get:
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x=1,y=4,andz=3

6 21

5 8]

x+y 2

(i) |5+z xy

As the given matrices are equal, their corresponding elements are also equal.
Comparing the corresponding elements, we get:
X+y=6,xy=8,5+z=5Now,5+z=5=2=0
We know that:

2 2
(x=y) = (x+y) - 4axy

>(x-y)2=36-32=4
>X—y==+2

Now, whenx —y =2andx+y =6, wegetx=4andy =2
Whenx —y=—-—2andx+y=6,wegetx=2andy =4
X=4,y=2,andz=0o0orx=2,y=4,andz=0

[x+y+z]| [9
X+z =15
Giii) | yv+z 7

As the two matrices are equal, their corresponding elements are also equal.
Comparing the corresponding elements, we get:

X+y+z=9..(1)
X+z=5..(2)
y+z=7..(3)

From (1) and (2), we

have: y +5=9
=>y=4

Then, from (3), we
have: 4 +z=7

>z=3
“X+z=5
=>X =2

~X=2,y=4,andz=3
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Find the value of a, b, ¢, and d from the equation:
la=b 2a+c -1 5
|2a-b 3c+d 0 13

Answer

N

a-b 2a+c -1

‘3(.1——/) 3c+d 0 13

As the two matrices are equal, their corresponding elements are also equal.
Comparing the corresponding elements, we get:

a-b=-1..(01)

2a —b =0 .. (2)

2a + c =5 .. (3)

3c+d=13 .. (4

From (2), we

have: b = 2a

Then, from (1), we
have: a — 2a = -1
=>a=1

> b=2

Now, from (3), we have:
2x1+c=5

S ca3

From (4) we have:
3x3+d=13

59+d=13>d=4
ca=1,b=2,c=3,andd =4

_,'1 — ‘—(ll'—] . . .
~ “dmeais @ square matrix, if

(A) m<n

(B) m>n
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(C)m=n

(D) None of these Answer

The correct answer is C.

It is known that a given matrix is said to be a square matrix if the number of rows
is equal to the number of columns.

A= é_(l —I
Therefore, ~ Ydmais a square matrix, if m = n.

Which of the given values of x and y make the following pair of matrices equal

- -

[3x+7 5§

y+l 2-3x]

It is given thatt” ¥l

Equating the corresponding elements, we get:

Ix+7=0=x=-

W |~

S=y-2=y="7

y+1=8=y=7

2
2—3_\':4:.\':—;
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We find that on comparing the corresponding elements of the two matrices, we get two
different values of x, which is not possible.

Hence, it is not possible to find the values of x and y for which the given matrices are
equal.

The number of all possible matrices of order 3 x 3 with each entry 0 or 1 is:

(A) 27

(B) 18

(C) 81

(D) 512

Answer

The correct answer is D.

The given matrix of the order 3 x 3 has 9 elements and each of these elements can
be either 0 or 1.

Now, each of the 9 elements can be filled in two possible ways.

Therefore, by the multiplication principle, the required number of possible matrices is 2°
= 512
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2 B 1 3 -2 5
‘4 = - B — . (‘ =
Let 3 2 -2 5 3 4
Find each of the following

(iy A+B(iiy A-Biiiy 34-C
(iv) AB (v) BA

Answer
(i)
[2 | I 31 [2+1 4+3] [3
A+ B= + |= =
3 2| | -2 5| [3-2 2+5] [I
(ii)
2 1T 3] [2~1 4-3
1-B= = - g
3 2| |-2 5[ |3-(-2) ek
(i)
b ) 5
34-C=3| <= &
) ~Jd L J 4-
(3x2 3x4] [<2 5
“3x3 3x2| | 3 4

19-3 6-4
8 7
16 2

(iv) Matrix A has 2 columns. This number is equal to the number of rows in matrix B.

Therefore, AB is defined as:
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W

.4B=P 4][| -JZF(I)M(—:Z) 2(3)+4(5)}
30 22 5] |3()+2(-2) 3(3)+2(5)

.

R I B

[2-8 6+20] [-6 26

13-4 9410 |-1 19

(v) Matrix B has 2 columns. This number is equal to the number of rows in matrix A.
Therefore, BA is defined as:

pa=| | }[ 4Hl(2>+3<3) 1(4>+s(z>]

-2 5 5(3) —2(4)+5(2)

LS I

: )+
_[2+9 4+6 | [1 10]
| -4+15 -8+10f [11 2 |

Question 2:

Compute the following:

a b a h a’+b bt +c? 2ab  2bc
T 2, .2 5 2 + —Dac —2ab
(i) -b a b a (ii) a- +c a +h Ldv 2t

-

-1 4 -6 12 7 6
8 5 16 [+| & 0 5
) S 2 )
(iiy L2 8 5 3 2 4
{cos2 x sin".x} I:sin3 x cos’ .1}
s
sinx cos’x| |cos’x sin’x
(v)
Answer

(i) a b a b a+a b+h 2a 2b
1 + — =]
—h a b a -h+b a+a 0 2a

N {a‘%b" bf+c3] {2@ 2bci|
(ii) s

P ¥ ¥ 74 ¢ 4
a-+et a+h° —2ac  —2ab
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a +b +2ab

_a: +¢* —2ac
1a+bf
(a-c)
[-1 4
(Giii) | & 2
2 8

b* +c* +2bc
a’+b* =2ab
(b +4:]:
(a-b)
-6 12 7 6
16 |+ & 0 3
5 3 2 4

[-1412 447 -6+6

=| 8+8 5+0 16+5

I
(=)
i

) cos’ x sin’
(iv) | | :
sin’ x cos’

[ a2 =2
COS™ x+SIn~ x

R 2
| sin” x +cos” x

HL 1
Bi 1

Question 3:

2+3  8+2 5+4

=B S N

| .9 3
X SiIN“x COS™ X
* 3 )
X cCos" x SIn"x
-2 2
Sin~ x +COS .\}

) .
COS" x+SIn" x

Y 4 2 )
( sin” x +cos .\‘=I)

Compute the indicated products

a blla
ORp allb
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1 =21[1 2 3
(iii) |2 302 3 I
2 3 471 <% 5
3 4 500 2 4
(iv) | 5 6|3 0 5

L SN (]
e Sl
|
o O
— —

(v)
2 -3
[3 —1 3}
1 0
-1 0 2
(vi) 3 1
Answer

(1)

i

v

(i)

[1 =
(i) B 31

La(a)+b(b)  a(-b)+ b{:a}]
_—l‘)(a] + LII(:’)) —h(—b)-i— a(a)

a’ + b —ab+ab B a*+b 0
_—ub+ab b +a’ 0 4 ht

1 1(2) 13) M4)| [2 3
2([2 3 4]=|2(2) 2(3) 2(4)|=|4 6
? 3(2) 3(3) 3(4)] L6 ?

Voo = 5D
N -
(PR R ]
- W

| I
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_[1)-2()  1(2)-2(3)  103)- :m}
2(1)+3(2)  2(2)+3(3) 2(3)+3(1)
[l-4 2-8 3-%]| [-3 —4 1
|2+6 449 5+J{ § 13 o]

(24+0+12
=|3+0+15
(4+0+18

M2
‘3
(v) -

2(1)+1(-1)
3(1)+2(-1)
-1(1)+1(-1)
[2-1 0+2
=3-2 0+4
—1-1 0+2

—a

—6+6+0 10+12+20 14 0 42]
—9+8+0 15+16+25 18 ] 56
—124+10+0 20+20+30| |22 .

J

2(0)+1(2)  2(1)+1(1) |
3(0)+2(2)  3(1)+2(1)
“1(0)+1(2)  -1(1)+1(1) |
2+17 [1 2 3]
3+2 =] 1 4 5
~1+1] |-2 2 0

[2(1)+3(0)+4(3)
3(1)+4(0)+5(3)
I 4(1)+5(0)+6(3)

2(-3)+3(2)+4(0)  2(35)+3 _
3(=3)+4(2)+5(0)  3(5)+4(4)+5(5)
1(=3)+5(2)+6(0)  4(5) (5
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3(2)-1(1)+3(3) ( 3)-1(0)+3(1)
[F1@)+o(1)+2(3)  ~1(-3)+0(0 )wm
[ 6-1+9 —9—0+3 14
| 2+0+6 3+0+'> 4
Question 4:
1 2 -3 3 -1 2 4 1 2
A=|5 0 2. B=(4 2 2 C=(0 3 2
- : 2
If 1 l . 2 0 3 , and ! - 34‘,then
compute (A+B)and (B_C). Also, verify that A+(B-C)=(4+B)-C
Answer
i 2 3] 3 -1 2]
A+ B=|5 0 2|+ 4 2 5
L -1 1] |2 0 3]
1+3 2-1 -3+2 4 I -1
=|5+4 0+2 2+5|=|9 2 7
|1+2 -1+0 1+3 3 -1 4
[3 -1 2] [4 | 2
B-C= 4 2 S|-10 5 2
|2 0 3| |1 -2 3
3-4 -—-1-1 2-2 -1 -2 0
=14-0 2-3 5-2|=| 4 —1 3
2-1 O~~(-~2) 3-3 I 2 0
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1 31 [-1 =2 0]
4+(B ( 5 2|+ 4 -1 3
1 - ] 1 2 0
1+(- 1) 2+ (2) -3+0| [0 0 A
5+4 0+(—l) 2+3 |=|9 -1 5
1+1 —132 1+0 _2 1 1
4 I -l“‘ 4 I 2]
(4+B)- 9 2 71-0 3 2
3 -1 4J 1 -2 3
4-4 1-1 -1-2| [0 0 -3
=19-0 2-3 7-2 |=|9 -1 5
3-1 —l—(—?_) 4-3 |2 1 1
Hence, we have verified that A +(B—-C) =(A+B)-C
Question 5:
[ 2 5] [ 2 3 |
— I - — — |
3 2 5 5
‘ >
4=l 2 & g1 2 4
3 3 ] 5 5 5
7T, 2 7 6 2
If L3 B 3 land | S 5 5 lthen compute 34-5B

Answer
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J
5

: : 3 : ,
2 1 < # 2 1
3 3 5 5
p)
sa-sg=3lL %2 4|51 2 4
3 3 3 5 5 5
7 B 2 7 6 L
3 3] LS5 5 5
2 3 51 [2 3 51 [o 0 0
=1 2 4 (-1 2 41=10 0 0
7 6 2 7 6 2 0 0 0
Question 6:
cos@ sinf ~ [sin@ -cos@ |
cos 5 +sin S
Simplify —sin@ cosf@ cosd sin@
Answer

cos(?[ cos @ sm9:|+sin0[sm€ -cos()}

—sind cosd cos sin@

i [ cos® @ cos@sin@| |sin’@ —sinfcos @
J | —sin@cos @ cos’ @ }Linﬁcos& sin’ @ ]
| [ cos® @ +sin* @ cos@sin @ —sinfcos @
__—sin9c056+sin9c036 cos® @ +sin’ @ ]

! 0 . -
=lo l} ('.'005'9+sm’9=l)
Question 7:

Find X and Y, if

7 0 3 0
ol ) werf
() = 5 and 0 3

I
ang3X+2v=| T .

2

Answer

()
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7 0 .

X+Y= 5 5 (l)
r3 87

X-Y= &l 2
0 3] ( )

Adding equations (1) and (2), we get:

[7 0l [3 01 [7+3 0+0] [10
2.\ = 2 + . — ; = —
2 5110 3] [2+0 5+3] [2

(ii)
2 3 .
2X +3Y = } w(3)
0 3,
[ =2
3X +2Y = 4
: =1 5} 4)

Multiplying equation (3) with (2), we get:




Maths
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2(2X +3Y)=2
(FERIY=2 4 0]
4 6
= 4X +6Y = .2(5)
8 0

Multiplying equation (4) with (3), we get:

% =2
3(3X +2Y)=3

-] 5

6 -6
:>9,\’+6Y={ (6)
3 15

From (5) and (6), we have:

(4X +6Y)—(9X +6Y)= L‘: f‘] _[_6 —@J
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2
=27 O Lear=
- 3
4
>
2

24
5 5 2
=" ., . +3}"—{4
e 6
5
4
2 3] |5
=3Y = 1— ?
4 0 22
E—E 3+2—4 9
. 5 5 5 5
= 3f = =
22 42
4+— 0-6] [=
L5 5
6 397 [2
oy L5 50 |5
3] 42 |14
) - .—6‘ k.
5 5
[3 2

) l
Find X, if

Answer

Jand

L |
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Question 9:
I
2
C
Find x and y, if

Answer
2] 3 +}'
0 X 1

2 6

— +
0 2x
24y 6

s 3 =
1 2x+2

Comparing the corresponding elements of these two matrices, we have:

2+y=5
=>y=3
«x=3andy =3
2x+2=8

=n=3
Question 10:

0
2
5

|

.

6
8

e

]

5
I
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Solve the equation for x, y, z and t if

[x z| _[1 -1] _[3 57

2| +3| =3

Ly t 0 2| |4 6

Answer

[x z| 1 -1] [3 5
Ly t| |0 2 4 6
2% 2z]. [3 -3] [9 15
12y 2¢] |0 6| [12 18
[2x+3 2z-3] [9 15

= | =
2y 2t+6] [12 18

Comparing the corresponding elements of these two matrices, we get:
2x+3=9

=52%=6

=>x=3

2

-
Il

tJ

48
;f.>

)

t
|

(%}
I

Uy
;

Sx=3,y=6,z=9, andt=6

If x [g] +y [_11] = [150], find the value of x and y.

Answer
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Comparing the corresponding elements of these two matrices, we
get: 2x —y=10and3x+y =5

Adding these two equations, we

have: 5x = 15
>x =3
Now, 3x +y =5
>y =5-3x

>y=5-9=-4
<X =3andy = —4

| 1
A X ) X 6 4 X+ )
3 = +
. | z w -1 2w| |z+w 3 .
Given | } , find the values of x, y, zand
w.
Answer
. [ x y X 6 | 4 X+y
3 = +
B w -1 2w| |z4+w 3
3x 3y x+4 6+x+y
=) - - = -~
| 3z 3w ~14+z4w 2w+3

Comparing the corresponding elements of these two matrices, we get:
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-

Sx=x+4
x=4

i

cosx -sinx 0]
F(x)=|sinx cosx 0

If 0 4 ] ', show that

Answer

F(x)F(y)=F(x+y) .
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cosx —sinx 0
F(x)=|sinx
0 0 ]

cos(x+y)
F(x+y)=|sin(x+y)
0

F(x)F(y)

[cosx —sinx 0][cosy
=|sinx cosx Offsiny
0 0 1{{0

[ cos xcos y—sinxsin y+0
=|sinxcos y+cosxsin y+0
0

[cos(x+y)  —sin(x+y)
=|sin(x+y) cos(x+y)

0 0
=F(x+y)

SF(x)F(y)=F(x+)

Question 14:

Show that

5 -11|12 1
|
(i) z

1 2 3|[-=1

0 1 0l 0
| | 0 2
(i)

Answer

cosy -—siny 0

cosx 0|, F(y)=|siny cosy 0

0 0 1

-sin(x+y) 0

cos(x+y) 0

1

-siny 0
cosy O
0 |

~cosxsin y—sinxcos y+0 0
~sinxsin y+cosxcos y+0 0
0 0

0
0

e

A

0 01
-1 1 |#| O -1 10
4 4|1

2 3
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()

%

:'5(2)—1(3) 5(1)-1(4)}

:6(2)+7(3) 6(1)+7(4)

. malen

N

_[2(5)+1(6) 2(—1)+1(7)]

3(5)+4(6)  3(=1)+4(7)

s vl s

[ 2 3|1 I 0
0 l 0 -1 1
I I 2 3 4
(1(=1)+2(0)+3(2)  1(1)+2(=1)+3(3)  1(0)+2(1)+3(4)
= 0(=1)+1(0)+0(2) O(1)+1(=1)+0(3)  0(0)+1(1)+0(4)
1(=1)+1(0)+0(2)  1(1)+1(=1)+0(3)  1(0)+1(1)+0(4)
(5 8 14
=0 -1 1
-1 0 1

|
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Il
=

Question 15:

)1 2 3
0 1 0
411 1 0

D(1)+1(1) 0(3)+(~1)(0)+1(0)

2)+1(1)+0(1) 1(3)+|(0)+0(0)]
+3(1)+4(1)  2(3)+3(0)+4(0)

—_— O —_—

e N

o O W
| —

2 0 1
Find A*=54+61 if ] E| 0

Answer

We haveA2=A><A
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2 0 12 0o 1
A =A4=|2 1 3|2 | 3
1 -1 01 = 0
[2(2)+0(2)+1(1) 2(0)+0(1)+1(~1) 2(1)+0(3)+1(0)
=(2(2)+1(2)+3(1) 2(0)+1{1)+3(-1) 2(1)+1(3)+3(0)
1(2)+(=1)(2)+0(1) 1(0)+(=1)(1)+0(-1) 1(1)+(-1)(3)+0(0)
[4+0+1 0+0-1 24040
=|4+2+3 0+1-3 24340
_2—2+%0 0-1+0 [-3+0
E - 2
=9 S 5
0 -1 =2
 —54+61
E -1 2] 2 0 1 1 0 0
=| 4 -2 5|-5/2 | 31+6|0 | 0
0 -1 2| |1 -1 0 0 0 I
5 ~1 21 [10 0 51 [6 0 0
=9 -2 51|-|10 5 15|+|0 6 0
0 -1 -2 | L -5 0 [0 0 6
[5-10 -1-0 2-5]| [6 0 0
=|9-10 —2-5 5-15(+|0 6 0
0-5 -1+5 -2-0] |0 0 6
-5 -1 -3 6 0 0
=|-1 -7 —10|+|0 6 0
-5 4 -2 0 0 6
[—5+6 —1+0 -3+0
=[-1+0 -7+6 -10+0
_-5+{) 440 =246
! -1 -3
= -1 -1 =10
| -5 4 4
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Question 16:
I 0 2
A=|0 2 ]
If 2 0 3] prove that A' =647 +74+21=0
Answer
I 0 2|1 0 2
A*=AA=|0 2 1[0 2 |
L 0 32 0 3
1+0+4 0+0+0 2+0+6 5
=10+0+2 0+4+0 0+2+3|=|2
2+0+6 0+0+0 4+0+9 8 13
Now A’ = A4%- 4
5 0 8 |1 0 2
=|2 4 5|0 2 l
8 0 13 || 2 0 3
[5+0+16 0+0+0 10+0+24
=[2+0+10 0+8+0 4+4+15
| 8+0+26 0+0+0 1640+ 39
[21 0 34
=12 8 23
| 34 0 55
DA =64 +T7A4+21
21 0 34 5 8 1 0 2 0
=112 8 23 |-6|2 q 5 (+7]0 2 1 [+2(0 0
34 0 55 8 13 2 0 3 0 I
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[21 0 34 30 0 48 7 0 14 2
=12 8 23 (-[12 24 30 (+|0 14 7 [+/0
_34 0 55 48 0 78 14 0 21 0
(214742 0+0+0 344144071 [30 0 48
=[12+0+0 8+14+2 23+7+0 |-|12 24 30
[34+14+0 0+0+0 55+21+2 48 0 78
(30 0 48] [30 0 48
=12 24 30 |-|12 24 30
_48 0 78 48 0 78
[0 0 0
=0 0 0|=0
0 0 0
LA =647 +TA+21=0
Question 17:
[3 -2] [1 0}
A= = ’
If 4 -2 |and 0 I |, find k so that A~ = k4 -21
Answer
: 3 -27[3 -2
e al —2]{4 2
_[36)+(-2)@) 3(—2)+(—2>(—2)}:[ -z}
4(3)+(-2)(4) 4(-2)+(-2)(-2) ~4

1 -2 3 -2 | 0
=k =]
=lg  a"a —2] [0 I }

1 -2 3k -2k 2 0
— = -
4 4|4 % |0 2
| -2 k-2 -2k
= =
4 4 4k -2k -2

o O
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Comparing the corresponding elements, we have:

3k-2=1
=3c=3
=ji=1

Thus, the value of k is 1.

0 —tan —
=

o

tan = 0
If & and I is the identity matrix of order 2, showthat
cosa —sina

I+A=(1-4)

sin cOS

Answer
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Maths

Onthe LHS.

7]
tan — |

On the R.H.S.

cOSax sin o

(I-A4)

SIn e COSeY

= tan —
Ly,
\_ e
1 tan— |-
- COScr
o sin e
— tan? 1 =

F)

. o
COsar +5Incy tan =

#4 [
COS¢¥ tan : 511

tan

.
o
—tan— ;
o cosea SN
SIN &£ CosS

A

—sing |
cosa

: o
—smaf—cosartan:
- -(2)

; [
SN & tan . + GOS0

.
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hei 2 & LA o« OO < T, S S . O
1—-2sin” —+2sin—cos—tan — =2sin—cos—+| 2cos* ——1 [tan —
2 2 2 2 2 2 2 -
= \
s a .o (74 . a o a s
—| 2¢cos” ——1 |tan — + 2 8in — COS 2sim —cos —tan—+1-2sin”
2: Ty 2 2 2 2 2 2 2
i W= - - A . a @ 174
1-2sin” —+2sin* — ~2 81N — COS — + 2 81N — COS — — tan —
2 2 2 2 2 2
T 1 a a i o P 0 vl
~28IN — COS — 4+ tan — + 2 Sin — COs — 2sin” —+41-2sin° —
! 2 2 2 2 2 2 2
a
| —tan
2
a
tan — |
i 2

Thus, from (1) and (2), we get L.H.S.=R.H.S.

A trust fund has Rs 30,000 that must be invested in two different types of bonds. The
first bond pays 5% interest per year, and the second bond pays 7% interest per year.
Using matrix multiplication, determine how to divide Rs 30,000 among the two types
of bonds. If the trust fund must obtain an annual total interest of:

(a) Rs 1,800 (b) Rs 2,000

Answer

(a) Let Rs x be invested in the first bond. Then, the sum of money invested in the
second bond will be Rs (30000 — x).

It is given that the first bond pays 5% interest per year and the second bond pays 7%
interest per year.

Therefore, in order to obtain an annual total interest of Rs 1800, we have:
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5
100 Principal x Rate |
7

[x  (30000-x)] =

=1800 {S.l. for 1 year =

100

sx  7(30000—x
o5 | X) 1300
100 100

= S5x+ 210000~ 7x = 180000
= 210000 - 2x = 180000

= 2x = 210000 - 180000

= 2x =30000

= x=15000

Thus, in order to obtain an annual total interest of Rs 1800, the trust fund should
invest Rs 15000 in the first bond and the remaining Rs 15000 in the second bond.

(b) Let Rs x be invested in the first bond. Then, the sum of money invested in the
second bond will be Rs (30000 — x).

Therefore, in order to obtain an annual total interest of Rs 2000, we have:

5
[ (30000-x)]| 1% |=2000
a8 2
100
sr, 7(30000-x)

= —+
100 100
= 5x + 210000 - 7x = 200000

= 210000 - 2x = 200000
= 2x =210000-200000
= 2x=10000

= x = 5000

Thus, in order to obtain an annual total interest of Rs 2000, the trust fund should
invest Rs 5000 in the first bond and the remaining Rs 25000 in the second bond.
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The bookshop of a particular school has 10 dozen chemistry books, 8 dozen physics
books, 10 dozen economics books. Their selling prices are Rs 80, Rs 60 and Rs 40
each respectively. Find the total amount the bookshop will receive from selling all the
books using matrix algebra.

Answer

The bookshop has 10 dozen chemistry books, 8 dozen physics books, and 10
dozen economics books.

The selling prices of a chemistry book, a physics book, and an economics book are
respectively given as Rs 80, Rs 60, and Rs 40.

The total amount of money that will be received from the sale of all these books can
be represented in the form of a matrix as:

80

12[10 8 10]| 60
| 40
=12[10x80 +8x60+10x40]
=12(800+ 480+ 400)
=12(1680)
= 20160

Thus, the bookshop will receive Rs 20160 from the sale of all these books.

2xn,3xk,2x p, nx3

Assume X, Y, Z, W and P are matrices of order~ pxKk

, and
respectively. The restriction on n, k and p so that PY + WY will be defined are:
A k=3,p=n

B. k is arbitrary, p = 2

C. p is arbitrary, k = 3

D.k=2,p=3

Answer

Matrices P and Y are of the orders p x k and 3 x k respectively.

Therefore, matrix PY will be defined if kK = 3. Consequently, PY will be of the order p X
k. Matrices W and Y are of the orders n x 3 and 3 x k respectively.
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Since the number of columns in W is equal to the humber of rows in Y, matrix WY is
well-defined and is of the order n x k.

Matrices PY and WY can be added only when their orders are the same.

However, PY is of the order p x k and WY is of the order n x k. Therefore, we must
have p = n.

Thus, kK = 3 and p = n are the restrictions on n, k, and p so that PY +WY will be
defined.

3 RO ) .
Assume X, Y, Z, W and P are matrices of order 2 X3 K.2xp, nx3 o4 pxk

respectively. If n = p, then the order of the matrix 7X —5Z is
Apx2B2xnCnx3Dpxn

Answer

The correct answer is B.

Matrix X is of the order 2 x n.

Therefore, matrix 7X is also of the same order.

Matrix Z is of the order 2 x p, i.e., 2 x n [Since n = p]
Therefore, matrix 57 is also of the same order.

Now, both the matrices 7X and 5Z are of the order 2 x n.

Thus, matrix 7X — 5Z is well-defined and is of the order 2 x n.
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Find the transpose of each of the following matrices:

5 -
; | <1 -1 5 6}
22 A a Iy .
@ |2 laiy L2 Wy INE - 56
Answer
5
1 o I 1
LletA=| — |, thenA =|35 - -1
2 L 2 |
. -1
(i)
) -1 [ 2
Let 4= 2 |, then 4" = 5
(ii) _.;. 34. —l >
=1 5 6‘7 -1 \;’E 2.'
LetA=[3 5 6|, thend"=| 5 5 3
2 3 -1 6 6 -1
(iii) - -
] 2 3 —4 1 -5
41=| 5 7 9 B=| 1 2 0
—F 3
If - I I and . ’ . -, then verify that
0 (.4+B) =A'+B
(A—B)'=A"-B'
(i) (A-E ) A" — |
Answer

We have:
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-1 =2 -4 1 I
A= 2 7 1],B'=| 1 2 3
9 I -5 0 1
(i)
-1 2 3| | -4 I =5 [=3
A+B=| 5 7 9+ 1 2 0|=| 6
-2 | I | 3 | -1
=5 B -1
~(4+BY=| 3 9 4
2 9 2
=1 5 -2 |4 1 =3
A+B'={ 2 7 1|+ 1 2 3|1=| 3
3 9 1 -5 0 1 -2
Hence, we have verified that ( 4+ B)' =A'+B
(i)
] 2 —4 I =51 T3
A-B=| 5 7 9[- 1 2 0|=| 4
-2 1 1 1 3 1 -3
3 1 =3
(4-B) =|1 5 <
8 9 0
= 5 2| =4 I 1l (3
A-B'=| 2 7 1]-| 1 2 3|=|1
39 1] |15 0 1| (8

Hence, we have verified that (4—B) = A'—B".

6
9

N W -

9

[ SF B =R

L.

[

0
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3 4
A'=| -1 2 B -1 2 1 _
If 0 1 and & = | 5 5 , then verify that
Q) (A+B) =A'+B
(i (4-B) =A'-B
Answer

(i) It is known that 1 ~ )

Therefore, we have:

=

I
-~
W N -

N ]

%]
'
|

Thus. we have verified that (..4 + B)' =A+B.
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(i)

4 3
(4-B) =|-3 0
L =
3 4] [-1
{—B'=(-1 2| 2
(. 1

Answer

We know that A=(4)

W N -
|

43
3 0
4 B

0

7] ‘A+2B)
~J, thenfind A B)

For the matrices A and B, verify that (AB)’' = B'A" where
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1
A=|—4|, B=[-1 2 1]
M L7
0
1=|1|, B=]l 5 7]
2
(ii)
Answer
(i)
1] [-1 2 1
AB=| -4 |[-1 2 I]=| 4 -3 -4
3 | =3 6 3
[-1 4 3
~(4B)=| 2 -8 6
1 -4 3
-1
Now, A" =l -4 3], B'=| 2
|
-1 ~1 4 3]
BA=| 2|1 -4 3]=| 2 -8 6
| 1 —4 3

’
Hence. we have verified that (..m) = B4,

(i)
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0 0 0 0
AB=[1[1 5 7]=]1 5 7
2 2 10 14
0 | 2
(4BY =05 10
0 7 14
|
Now, A4"=[0 l 2],B'=|5
7
1 0 | 2
S BA=[5][0 | 2]=|0 5 10
7 0 7 14

Hence, we have verified that (AB) = B'A'.

A=
If (i)

sinz  cosa
A=
(ii)

{cosa sin «

-sin cosa

, then verify that A4 =1

—-Ccosa@ sing

, then verify that 4’4 =1

Answer

(i)
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cose sina

—Sine Ccos¢

| cosa —sina |
sina cosa |
Ah= cosa -sina || cosa sina
sing cosa || ~sina cosa
[ (cose)(cose)+(~sina)(~sina) (cosa)(sina)+(-sina)(cosa)
) | (sina)(cosa) +(cosa)(-sina) (sina)(sina)+(cosa)(cosa)
[ cos® @ +sin* & sin ez cos e —sina cos &
| | SIN@ COS & —SIn ¢ COS & sin® @ +cos” &
1 0
" o™

Hence, we have verified that 4’4 = 1.

(i)
sin  cosa
~cosa sina
, |sina —cosa
cosa  sina
14 sinag  —cosa || sina cosa
cosa  sina || —cosa sina
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'sing —cosa | sina cosa
—COS¢ Sina

+(—cosa )(—cose)
+

| cosa sin &

(sine)(sin a—j

(cosa)(siner)+(sme)(-cosar)

[e34%0 3
SN~ & +COS™ &

Sin ¢ COS & — Sin & coS @

Il
1
O —
oo S -
I
Il
—~—

Hence, we have verified that A'4 = /.

1 -1
A=|-I 2
(i) Show that the matrix 5 1
0 ]
A=|-1 0
(ii) Show that the matrix | |
Answer
(i) We have:
1 -1 5
A'=|-1 2 1 |=4
5 1 3
2 A'=4

Hence, A is a symmetric matrix.
(ii) We have:

(siner)(cosa)+(—cosa)(sine)
(cosa)(cosa)+(sina)(sina)
Sin ¢ cos ¢ — Sin & cos (‘1}

COS™ @ +S8in~

5]
1
3 is a symmetric matrix

=]

]
is a skew symmetric matrix
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SA=-4

Hence, A is a skew-symmetric matrix.

r
A=
_()

is @ symmetric matrix

For the matrix
(A+A")

('4_A’)is

7 , verify that
()
(i)

matrix Answer

a skew symmetric

A+ A') = A+ A’
( ) 1 14
(4+4'), . _
Hence, is a symmetric matrix.
[ 5701 6| [0 =1
A-A' = -l =
(i) 6 7] 15 7] [ 0

w8 e

Hence, (A —4 )is a skew-symmetric matrix.
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0 a
» " _. A=|-a 0
Find 5(4 +A") and 5{‘4— A'), when & —
Answer
0 a b
A=|—a 0 C
The given matrix is 2 Es L
0 -a -b
rdt=hag 0 —c
b c 0
0 a b 0 -a -b 0
A+ A =| -a 0 cl+la 0 - |[=|0
-b —-C 0 b c 0 0
1 0 0 0]
s (A+4)=|0 0 0
2 . , ;
0 0 0]
[0 a b] [0 -a b
Now, A—A"=|-a 0 cl|-|a 0 —c |=
| —b —C Of |b c 0
| 0 a b
: 5( {—A')=|-a 0 c
—b —C 0

Express the following matrices as the sum of a symmetric and a skew symmetric matrix:

3 5
(i) |1 -1
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6 -2 2
-2 300 -l
2 et
(i) £ © : %
[ 3 3 =]
=2 =2 I
(iii) L4 =3 ;
M .
=
(iv) - A
nswer
(i)
3 5 3 1
Let 4= i then A" = I

Z
(=}
=
:;
+
:“\
| e TSR
—_—
—l- N
— )
+
s rrcel
W Wl
I ——e
| IR——
| PrereraETTYY™ |
[*) N =)}
|
3% B}
| |

~ 16 6] [3 3
[.et [’=—(,~1+ ;’):_ =
2 2|6 -2 3 —1
3 3
NOW‘P’:{” }:p
) -
I’—] A+ A
—*_;( + 4 )

Thus, 4 is @ symmetric matrix.
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. P
Lfet Q) = E(;‘I = ,‘{ ) - ;

|
I —_—
|
= =
=T
[
Il
|
| S5 R =]
(=T &
[

0 27

Now, ¢ ={ - 0

Thus, = %(4 - ,4") is a skew-symmetric matrix.

Representing A as the sum of P and Q:

3 3 0 2] [3 5
P+Q= + = =4
3 -171= ol I =]

(i)
6 -2 2 6 -2
Letd=|-2 3 —1|, then A" =| =2 3 -1
2 -1 3 2 -1
6 -2 2 6 -2 2
Now, A+ A'=| -2 3 —1 |+ -2 3 -1
2 -1 3 2 -1 3
: 12 -4 4 6 -2
Let P= ('A+A')= -4 6 =2 |=|=-2 3
2 —
4 -2 6 2 -1
f -2 2
Now, P'=| =2 3 =1|=P
2 -1 3

1, \
Thus, P = ;(_ A+ A"} is a symmetric matrix.
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6 -2
Now, A—A"=|-2 3
2 -1
: 0
Let 0= 2(.4—,4 )=|0
0
0 0
Now, O'=|0 0
0 0

1 '
Thus, Q= ;("’ -4 ) is a skew-symmetric matrix.

Representing A as the sum of P and Q:

6 -2 2
P+QO=|-2 3
2 -1 3
(iii)
3 3 -1
Letd=|-2 -2 1
-4 -5 2
3 3
Now, A+ A" =| -2 -2
-4 -5

2 6 -2 2
-1 |+|=2 3 -1
3 2 -1 3
0 0
0 0
0 0
=-0
0 0 0 6
—1(+10 0 0|=|-2
0 0 0 2
3 -2 -4
,thend'=| 3 -2 -5
-1 ]
= S
1 |+ = =5 |=
2 -1 ] 2

0
0
0

Maths
0 0
0 0
0 0
2
—1=4
3
| -5
-4 -4
-4 4
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6
1 1
at P—=__{ « 4"y =—
Let / 2(,1+.l) 5 1
-5
g ]
2
; 1
Now, P'=| — -2
2
_5 -2
| 2

o |

2

1 '
Thus, P=_(A+4 ) is a symmetric matrix.

3 3
Now, A—A"=| -2 -2
-4 -5

1 1 !
I.etQ=5(,4—A)=E 5
-3
[ 5
0 62
2
Now, Q' = 2 0
= 2
3 a2
B
2
l '
Q=—(A4-4")
Thus, 2

s,
1 -5 s
2 gkl o
2
-4 4 :
2 s
L 2
=P
= 3 =3
1 (-] 3 =2 -5
2 -1 ] 2
0 2
= 5" 2
2 3 c =
0 6l=|-= 0
2
—6 0
.
| 22
=-0

is a skew-symmetric matrix.

5
2
-2
2
0 5
-5 0
-3 -6

0

0
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Representing A as the sum of P and Q:

5 5
g 1 o 0 ot 3
2 2 2 2 3
. 1 5 .
P+0=| — -2 -2 |+|—= 0 3 |=(-2
2 2
5 —4
2 5 B |2 & B
= 2 o & 5@ i
(iv)
o | -]
Letd= ,then4'=| _
- 2 5 2
1 51 [ -1] [2 4
Now A+ A" = + =
- 2 5 2 4
_ i 2|
l_e[P:E{_Av-A )= 5 .
| 2]
Now, P’ :{ =pP
2 2
_ :
F= —{ A+ A )
Thus, 2 is a symmetric matrix.
. 51 11 [ 0 6
Now, A—-A"= =
-1 2] |5 2 —6 0
= dg : 0 3
LetO=—(A-A4")=
¢ 2( ) [—3 0}
"o 3
Now, 0'= ==
|13 0|
1, i
Q=_(4-4) o
Thus, - is a skew-symmetric matrix.

Representing A as the sum of P and Q:

30 -l
2 1|=4
52
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|-

If A, B are symmetric matrices of same order, then AB — BA is a

)
—
|

L O
o W
—

I

b — 1A
KPS
W

1 2
re 7

A. Skew symmetric matrix B. Symmetric matrix
C. Zero matrix D. Identity matrix
Answer

The correct answer is A.
A and B are symmetric matrices, therefore, we have:

A=Aand B'=B (1)

Consider (AB— BA) =(AB) —(BA) [(,1 —B) =A'- /3']
=B'A-A'B [(,4 B) = B'..t'}
= BA- AB [by (1)]
=—(A4B—-BA)

:.(AB-BA) =—(A4B- BA)

Thus, (AB — BA) is a skew-symmetric matrix.

cosa -sina .
ifA=| | ,then A+ A4 =1 if the value of a is
|sina  cosa
T T
A. 6 B. _3
3n
C.nD. 5
Answer

The correct answer is B.
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l cosa —sina
sina CcOS

. cosa  sina
=> A=
—-sina cosa

Now, A+ A'=1

| cosa —sina N cosa sina B ] 0
lsina coS —sina cosa| |0 ]
2¢cosa 0 1 0
p— =
0 2¢cosa 0 1

Comparing the corresponding elements of the two matrices, we have:
2cosa =1

Chapter 3 — Matrices

Maths

I
= cosa = ~ = cos

-

Sa=

l_,Jig

Exercise 3.4

Find the inverse of each of the matrices, if it exists.

We know that A = IA
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I —1} 1 0
= = A (R, >R,-2R))
0 5] -2 1 £ 7
i 1 [ 0 |
= =| 2 114 R, —>—R,
0 | = S T
. + LS 8
3 1
1 0 S 5 :
= =13 3|4 (R, >R, +R,)
0 1 & 9 ’
5 5
3 1
oA 5
T 21
- & &
Question 2:

Find the inverse of each of the matrices, if it exists.

[

Answer

2 ]
Let A=
1 |

We know that A = IA

S S
:[:} ﬂ:['_] _2']4 (R, >R,-R,)
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Find the inverse of each of the matrices, if it exists.

(1 3
2 7
Answer
g 3
Let A=
2 7

We know that A = IA

3 1 0
= A

2 7 0 1

[1 3] [1 0] v ,
=5 A (R, »R,-2R))

0 IR to

[1 0 T 3 .
= = A (R, >R, -3R,)

0 | - 1 ‘ :
A 7 -3
AT = 5 |

Find the inverse of each of the matrices, if it exists.

[2 3
S 5 7.
Answer

2 3
Let 4=

5 7

We know that A = IA




Class XII Chapter 3 - Matrices Maths

3 1
I = : 0
=5 2 |=|2 A (R, >1R;)
|5 7 0 I -
E I
= “l=|“ A (R, >R,-5R))
| 5 2 %
0 —— s
L 21 L 2
[1 0 1 [-7 3
=l Li={s8 A (R, >R, +3R,)
I 3l g °
[ 0] [-7 3
f— — <2 4 (R, *)"2R|)
LO 1 5 =2 -

Find the inverse of each of the matrices, if it exists.

2 1
_7 4
Answer
2
Let A=
7 4

We know that A = IA
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2 1 1 0
= A
S
2 g x
1 0
= 2. =] D A (R, > L R,]
_7 4_ _0 I_ -
T P S
= ; = “7 A (R, >R,-7R,)
0 - - |
L 2] L 2 ]
[1 0] [4 ~1
= 1= 7 A (R, >R,-R,)
0 : —- 1 =
L 21 | 2
1 o]l [4 -1
= J=\ JA (R, —>2R,)
0 2 -7 2 - E

Find the inverse of each of the matrices, if it exists.

2 5]
Answer
" 5
Let A= ,
| 3

We know that A = IA
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YRS

- N

W

L& T S
Il

RN

o —_—

2 )

) e
BN

I .
I = =
- 2 |=|2 4 [R,)le]
|1 3| [0 I -
r s" ™~ |
[ - l 0
=% ; = "] A (R, —>R,~-R,)
0 ~| |- |
L 2] L2 |
[1 0] [3 -5
=5 Il=| .1 A (R, »R,-5R,)
[ AR
[ 0] [3 -5’
=% = A (R, > 2R,)
0 L] |- 2 :

Find the inverse of each of the matrices, if it exists.

3 1"
5 2
Answer
3 I
Let 4=
5 2

We know that A = AI
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1 1] [ o]
=5 =4

I 2 =2 |

R 0] K —1}
' =A

1 | | 2 3

B 0] [2 i)
= = A

0 I T §

(C,—»C,-2C,)
(C,>C,-C)
(Cn 215 - C; h

Find the inverse of each of the matrices, if it exists.

A 5
43 4.
Answer
=2 5
Let 4=
3 4

We know that A = IA

Y

Ly -
&HO—-
—_
!
o—
we |
VIS |
o

.U.

rascrcarm ¥l rrormeess il g
o —_—
—
I
st
ds
|
N SO
[
.

o
G
| S
Il
T
R
L
|
ot
e}
X

(R, >R, ~R.)
(R, > R,-3R))

(Rl =% RI "R:)
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Find the inverse of each of the matrices, if it exists.

M~

3 10
2 7
Answer

3 10
Let A= l ]
2 7

We know that A = IA

3 10] [1 0
= A

2 7 0 1

3| 3 1 1 :

_bﬂ 7170 , A (R, >R, -R,)
1 31 1 -1

— = A (R, »R,-2R,)
0 1 -2 3 2 . "
[1 o] [7 -10

= = (R, >R, -3R,)
L0 1| [-2 3

Find the inverse of each of the matrices, if it exists.

| 3 -]
—4 2
Answer
3 -1
Let 4=
-4 2

We know that A = AI

3 -1 ] 0]
=A|
=4 2 0 I
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i —IJ [1
— =A

0 2 2

1 0] 1
= =A

0 2 2

| 0] |
= =A

0 LI |l

o
Il
18] =t
09w 9| —
S |

0 ’ ;
; (C, > C, +2C,)
1

2 (C,»C,+C))
|

2 [C,—> l~( )

3 % 2

2

Find the inverse of each of the matrices, if it exists.

p) -6 [
= A
1 -2 0
2 0 1
=% =4
L 1 0
[2 o] [-2
= = A
0 1] |-l
noooo] |7
— - x‘i 1
0 I e
- - L2

(C,>C,+3C,)
(C,~C,-C,)

I(_l -r %CI \‘
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gl

b | —

Find the inverse of each of the matrices, if it exists.

(6 -3
-2 |
Answer
6 -3
Let 4=
-2 1

We know that A = IA
1 {:’
4
0 I

6 -3

2 1

I

(R, > 1R,
6 ")

=1 2 |= A (R, >R, +2R))

1
L3 J

Now, in the above equation, we can see all the zeros in the second row of the matrix
on the L.H.S.

Therefore, A~1 does not exist.

Find the inverse of each of the matrices, if it exists.

[2 -3
_] 2

e

Answer
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~
|

N

1
1]4 (R, >R, +R,)
|
5 A (R, >R, +R))
3—.
> |4 (R, >R, ¥R,)

Find the inverse of each of the matrices, if it exists.

[2 1
4 2
Answer
)
Let 4=
4 2

We know that A = IA

|2 1] [
14 2| (0
1
R, >R, -
Applying 2
[0 0] |1
| 4 2|
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Now, in the above equation, we can see all the zeros in the first row of the matrix on the
L.H.S.

Therefore, A~1 does not exist.

Find the inverse of each of the matrices, if it exists.

] 3 -2
-3 0 -5
_2 5 0|
Answer
il 3 =)
LetA=|-3 0 -5
2 5 0

We know that A = IA

0]

-3 0 =5(=10 1 014
2 5 0 0 0 I

w

|
(§)
]
=

Applying R — R2 + 3R; and R3 — R3 — 2R3, we have:

' 3 =2 1 0 0
0 9 —11|=|3 1 0| A4
0 —1 4 -2 0 1

Applying R, - R, +3R; and R, - R, +8R;, we have:

1 0 10 [—5 0 3
0 1 21|=|-13 1 8|4
L0 =t 4 -2 0 I
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Applying R, —>

MApplying R, —

1 (8]
(8] |
(8] o

FAIARTALS]

R, +R.,. we have:

145 4

R . we have:

[ ey
[#9]

o]

10 i 0

21} —13 1

1 3 1
s 25

2
- ] e
o -
= )
0O |= e 4
s 25
' 3 1
s 25
2 3|
s s
4 11
25 25
1 9
25 25

)

]

Nla N=
Mg Hi=

2 —21R,,we have:

Find the inverse of each of the matrices, if it exists.
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[2 0 -1
S 1 0
| 0 ] 3
Answer
2 0 -1}
LetA=|5 ] 0
0 ] 3
J
We know that A = IA
2 0 —1 1 0 0
i 1 0 = 10 | 0 |.A
0 1 3 0 0 |
R, >R,
Annlvina = _we have: :
. o = . 0 o
-2 2
s 1 o |[=|o0 1 0|4
0 1 3 0 0 1
Applyving R, —> R, —5R,. we have:
1 (s} === L 0 0
2 2
5 s
o 1 = == 1 0|4
2 2
3 0 0 1
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Applying R; — R, —R,, we have:

1 (4] —_ (8] 0
2 2
5 5
0 1 T | [ | 0.4
2 2
0 0 1 - i 1
2 2

Applying R, — 2R ;. we have:

I 0 Ll (& a4 0
2 2
0 1 il = - 1 0|4
2 2
0 0 1 2 -2 2

1 0 0 3 —1 1
9] | O|=|—15 [5) -S54
0 0 1 5 -2 2
3 —1 1
' =| —15 6 —5
5 —2 2

Matrices A and B will be inverse of each other only if
A. AB = BA

C.AB=0,BA=1

B.AB=BA =0

D.AB=BA =1

Answer
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Answer: D

We know that if A is a square matrix of order m, and if there exists another square matrix B
of the same order m, such that AB = BA = I, then B is said to be the inverse of
A. In this case, it is clear that A is the inverse of B.

Thus, matrices A and B will be inverses of each other only if AB = BA = I.
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LetA = Ig (1)1 show that (al + bA)" = a™I + na™ 'bA, where I is the identity matrix
of order 2and n € N.

Answer
0 1 |

It is given that {0 0

To show: P(n):(al +bA) =a"l +na""'bA, ne N

We shall prove the result by using the principle of mathematical induction.
For n = 1, we have:

P(1):(al +bA)=al +ba’A=al +bA

Therefore, the result is true for n = 1.
Let the result be true for n = k.
That is,

P(k):(al +bA) =a‘l+ka"'bA
Now, we prove that the result is true for n = k + 1.
Consider
(al +b4)"" = (al + bA)' (al +bA)
= (a1 +ka""'bA)(al +bA4)

= "'+ ka* bAI + a* bIA + ka* ' b* A*
—-u“l+(/(+|)(,1‘h,4+/':(.1Jl b2 A2 (1)

.o 1[0 17 [o 0]
Now, A° = = =0
0 0llo 0 [0 0

From (1), we have:
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(al +b,4)'t"l =a'""'I+(k+1)a"bA+0
a"'1+(k+1)a‘bA

Therefore, the result is true forn = kK + 1.

Thus, by the principle of mathematical induction, we have:

0

(ul + hA)" =a"l +na""'bA where A = [

I ] ] -1 3.’1 -1
‘A — ‘ _l _I .'4” - 3r.l I 3)[
If 1 1 || prove that 37! 3"
Answer
1 1 1
A=|1 ] 1
It is given that ] ]
~ zu | -;: 17}
To show: P(n):4"=|3" 3" 3"'| neN
-;u i 3!1 | 3:.' |

L

We shall prove the result by using the principle of mathematical induction.

For n = 1, we have:

1-1 1-1 1-1 -;Il q’l'

11 | |
P(1):]3 3 3 =3 3
3|—| 3|—l 3|—| 31' 3I~

- -

Therefore, the result is true forn = 1.

Let the result be true for n = k.

1
0

l. neN

1 1
1 l|=
1 1
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Now, we prove that the result is true for n = k + 1.

Now, A*"' = 4- 4

1 | 1B e B
=|1 I L3 3 3
I I g7 3 I
3.3 3.3% 3.3%
=[3:3F" 3.3 338

3ar- gast g

h'3u‘n—: 3lk+1)-1 3(-'.-1)4'
- 34M'| T (k)

g+ g+ g(kei)

Therefore, the result is true forn = kK + 1.

Thus by the principle of mathematical induction, we have:

~n-1 ﬂ).’l 1 ‘;Il &R
‘111 — ~n=| 3/| 1 3" 1 _ne N
~n-l ~n-1 ~nel
S o } Vo |
3 -4 " 142n —4n
If 4= | —1 |, then prove “ T ln 1—-2n |where n is any positive integer
Answer
. 3 —4
It is given that =~ || =]
I P( ) A +2n —4n N
0 prove: n):A" = ne
P n 1-2n |

We shall prove the result by using the principle of mathematical induction.
For n = 1, we have:
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=4
] =1

Therefore, the result is true for n = 1.
Let the result be true for n = k.

That is,

1+2k -4k

P(k): A =
(%) ko 1-2

].ne.\l

Now, we prove that the result is true for n = k + 1.

Consider

A = 4% . 4

1+2k -4k |3 —4
|k |—2de| _IJ
[3(1+2k) -4k —4(1+2k)+4k
:_3k+1—2k —4k—l(l—2k)}

[3+6k-ak 48k +4k
3k+1-2k  —4k-1+2k

[3+2k -4-4k
“1+k —1*2/{_’
(142(k+1)  —4(k+1) ]
ek 1=2(k+1)

Therefore, the result is true forn = k + 1.

Thus, by the principle of mathematical induction, we have:

142n —4n |
,neN
n 1-2n

If A and B are symmetric matrices, prove that AB — BA is a skew symmetric

matrix. Answer

It is given that A and B are symmetric matrices. Therefore, we have:
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A=Aand B'=8B (1)

Now, (AB-BA) =(AB) —(BA) “A-Byr.r—nl
=BA-AB [(,m)’ - /3’.4']
= BA-AB [ Using (1)]
= —(AB- BA)

-.(4B—BA) =—(4B-BA)

Thus, (AB — BA) is a skew-symmetric matrix.

Show that the matrix B'AB s symmetric or skew symmetric according as A is symmetric
or skew symmetric.

Answer

We suppose that A is a symmetric matrix, then A=A (1)
Consider

(B'AB) ={B'(4B)}

=(4B) (B') (4BY = /34}
= B'4'(B) —(3')' - B}

= B'(A'B) —

= B'(A4B) iUsing (l)1

:.(B'AB) = B'AB

Thus, if A is a symmetric matrix, then B'AB s a symmetric matrix.
Now, we suppose that A is a skew-symmetric matrix.

Then, A'=-A4
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Consider

(B'4B) =[ B'(4B)] =(4B) (B)
—(B'A')B=B'(-4)B
=-B'AB

:.(B'AB) =-B'AB
Thus, if A is a skew-symmetric matrix, then B'4A8 is a skew-symmetric matrix.

Hence, if A is a symmetric or skew-symmetric matrix, then B'AB is a symmetric or skew-

symmetric matrix accordingly.

Solve system of linear equations, using matrix method.

2x—y=-2
Ix+4y=3
Answer

The given system of equations can be written in the form of AX = B, where

2 -1
.3 4 -

X =9

and B =

y 2

Thus, A is non-singular. Therefore, its inverse exists.
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Now,

Question 7:

For whatvaluesofx: [1 2 1

Answer 7:
1 2
Given that: [1 2 1] lZ 0
1 0

0
>[1+4+1 24+40+0 0+2+2]|2
X
0
>[6 2 4][2 =0
X
= [0+4+4x] = 0]
>4+4+4x=0

===

0
1
2

1 2 0][0

1|2 o 1]E]=0?
1 0 2

170

Hii

JLlx

=0
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Question 8:

3 1
A= : _
If =1 “l, show that 4" ~=354+71=0

Answer

It is given that 4 :[

AT=4-A=

_[o 0
|0 0
=0=RHS.

AP =54+71=0

Question 9:
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] 0 2| x
Find x, if 1¥ =5 -1jjo 2 1|[4|=0
Answer 2 0 3, I
We have:
l 0 2
[x -5 =1]|0 2 1{|4]|=0
2 0 3
5 s
=[x+0-2 0-10+0 2x-5-3]|4|=0
I 4
X
=>[x-2 -10 2x-8][4|=0

=[x(x-2)-40+2x-8]=0
=[x —2x-40+2x-8]=[0]
=[x"-48]=[0]
Lxt-48=0

= x’ =48

= x =143

A manufacturer produces three products x, y, z which he sells in two

markets. Annual sales are indicated below:

Market Products

I 10000; 2000]| 18000

II 6000| 20000 8000

() If unit sale prices of x, y and z are Rs 2.50, Rs 1.50 and Rs 1.00, respectively, find

the total revenue in each market with the help of matrix algebra.
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(b) If the unit costs of the above three commodities are Rs 2.00, Rs 1.00 and 50
paise respectively. Find the gross profit.

Answer
(a) The unit sale prices of x, y, and z are respectively given as Rs 2.50, Rs 1.50, andRs
1.00.
Consequently, the total revenue in market I can be represented in the form of a matrix
as:
2.50
[I()()()() 2000 IX()()()] 1.50
1.00
=10000x2.50+2000x1.50+18000x1.00
= 25000+ 3000+ 18000
= 46000
The total revenue in market II can be represented in the form of a matrix as:
2.50
[6000 20000 8000]|1.50
1.00
=6000x2.50+20000x1.50+8000x1.00
15000 + 30000 + 8000
53000

Therefore, the total revenue in market I isRs 46000 and the same in market II
isRs 53000.

(b) The unit cost prices of x, y, and z are respectively given as Rs 2.00, Rs 1.00, and 50
paise.
Consequently, the total cost prices of all the products in market I can be represented in
the form of a matrix as:
2.00 |
[10000 2000 18000]| 1.00
0.50 |
=10000x2.00+2000x1.00+ 18000 x 0.50
= 20000 + 2000 + 9000
=31000




Class XII Chapter 3 - Matrices Maths

Since the total revenue in market I isRs 46000, the gross profit in this marketis
(Rs 46000 — Rs 31000) Rs 15000.

The total cost prices of all the products in market II can be represented in the form of a
matrix as:

2.00
[()()()() 20000 8()()()] 1.00

0.50
=6000x2.00+20000x1.00 + 8000 x 0.50
=12000 + 20000 + 4000
= Rs 36000

Since the total revenue in market II isRs 53000, the gross profit in this market is
(Rs 53000 — Rs 36000) Rs 17000.

X.‘ I 2 3 :' 7 =8 -9
Find the matrix X so that L 3 6 2 4 6
Answer
It is given that:
Y I 2 3 L | =7 -8 9

4 5 6 2 -4 6

The matrix given on the R.H.S. of the equation is a 2 x 3 matrix and the one given on the
L.H.S. of the equation is a 2 x 3 matrix. Therefore, X has to be a 2 x 2 matrix.
X =

a C |
Now, let b d
Therefore, we have:

P PRI 2 3 [-7 -8 -9

b 4| 4 5 &1 | 2 4 6

— a-+de Ja+he Sa4-be B -7 —- -4
hadd  Dh4S5d Bh+bd | | 2 4 6

Equating the corresponding elements of the two matrices, we have:
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a+4c=-17. 2a+5¢=-8,. 3a+6¢c=-9
b+4d =2, 2b+5d =4, 3b+6d =6

Now,a+4dc=-T=a=-T-4c

n2a+5¢=-8=>-14-8¢c+5¢=-8
= -3c=6
=c=-2

na=-T-4(-2)=-7+8=1
Now, b+4d4d=2=b=2-4d
S 2b+5d=4=4-8d+5d=4

=-3d=0

=d =0
b=2-4(0)=2
Thus,a=1,b=2,c=-2,d=0

1 =:

0

)

4
Hence, the required matrix Xis -~

If A and B are square matrices of the same order such that AB = BA, then prove by

induction that 4B” = B"4 . Further, prove that (4B) =4"B"foralln e N
Answer
A and B are square matrices of the same order such that AB = BA.

To prove: P(n):AB"=B"A, neN

For n = 1, we have:

P(1): AB=BA [Given]
= AB'=B'A
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Therefore, the result is true for n = 1.

Let the result be true for n = k.
P(k): AB" =B‘A (1)
AB*' = AB* - B

=(B'4)B [By (1)]

= B"(4B) [Associative law |

= B*(BA) | AB = BA (Given) ]
=(B"B)4 [Associative law]
=B""'A

Now, we prove that the result is true for n = k + 1.
Therefore, the result is true forn = kK + 1.

Thus, by the principle of mathematical induction, we have AB" = B"A4, ne N.

Now, we prove that (4B)" = 4"B" foralln e N
For n = 1, we have:

(AB) = A'B' = AB

Therefore, the result is true for n = 1.

Let the result be true for n = k.
(4B) = A4'B' (2)
Now, we prove that the result is true for n = k + 1.
(4B)""' =(4B)" -(4B)
=(4'B*)-(4B)  [By (2)]

— A ( B‘A) B [ Associative law]

A (4B")B | AB" = B"A forall ne N |
= (_4“4)-(3“8) [ Associative law ]
— AHipH

Therefore, the result is true forn = k + 1.




Thus, by the principle of mathematical induction, we have

numbers.

Choose the correct answer in the following questions:

p

a

1 4=

s is such that A4° =/ then

/

A l+a’+p8y=0
B.l-a +fy=0
c.l-a*-pr=0
pD. 1+a’ - By=0

Answer

Answer: C
On comparing the corresponding elements, we have:

A= [“ ﬁ}
¥ —cx
o s =|:rz /f:”:af
> —cx || ¥

7({1’ + B

ay —ay

Y]
—xr

P B
By +a”

| e + B o
|lo Ly +e® |
Now. 4% = J — P OW |1 o
o] Ly + e o 1

(4B)" = 4"B"

, for all natural
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a’ + By =1
=a +fy-1=0

=1-a’-By=0

If the matrix A is both symmetric and skew symmetric, then
A. A is a diagonal matrix
B. A is a zero matrix

C. A is a square matrix

D. None of these Answer

Answer: B
If A is both symmetric and skew-symmetric matrix, then we should have
A=Aand A" =-A4

= A=—A
= A+A=0
=24=0

= A=0

Therefore, A is a zero matrix.

If A is square matrix such that A4° = A.then(/+4) =74 is equal to
A.AB.I —AC.ID. 3A

Answer: C
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(F+A)Y —TA=F + 4" +3°4 + 3471 - 74
=J+ A +34+34 74
=J+ A A+34+34-74 |4 =4]
—f+A-A-4 _
=+ 4" -4
=+ 4- 4
=

W(I+4) —74=1
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