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Chapter 3
Matrices

Exercise 3.1
Question 1

In the matrix A
2 5 19 -7

35 2 > 12
2

V3 1 -5 17

Write

(i) The order of the matrix,

(ii) The number of elements,

(iii) Write the elements a13, az1, as3, az4, azs.

Solution:

(i) In given matrix,

Number of rows = 3

Number of columns = 4

Therefore, Order of the matrix is 3 x 4.

(ii) The number of elements in the matrix Ais 3 x4 = 12.
(iii) a13 = element in first row and third column = 19

az1 = element in second row and first column = 35

asz = element in third row and third column =

az4 = element in second row and fourth column =12

az3 = element in second row and third column =5/2

Question 2

If a matrix has 24 elements, what are the possible orders it can have? What, if it has13
elements?

Solution:

We know that, a matrix of order mxn having mn elements.

There are 8 possible matrices having 24 elements of orders are as follows:
1x24,2x12,3 x8,4 x6,24 x1,12 x2, 8 x3, 6 x4,

Prime number 13=1x13and 13x 1
Again,1 x13(Row matrix) and 13 x1(Column matrix) are 2 possible matrices whose product is 13.

Question 3
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If a matrix has 18 elements, what are the possible orders it can have? What, if it has 5
elements?

Solution:

We know that, a matrix of order mxn having mn elements.

There are 6 possible matrices having 18 elements of orders:

1 x18, 2 x9, 3 x6,18 x1,9 x2, 6 x3.

Again, the product of 1 and 5 or 5 and 1 is 5.

Therefore, 1 x5 (Row matrix) and 5 x1 (Column matrix) are 2 possible matrices.

Question 4

Construct a 2 x 2 matrix, A = [aij], whose elements are given by:
. (i +))?

(i) a;; = 2
-m l

(ii) a;; = ;
(i + 2j)°

(iii) a;; = )y

Solution:

(i) Construct 2 x2 matrix for
LGt
Yy 2
Elements for 2x2 matrix are: ai1, @12, azi, a2
Foraijji=landj=1

@+ (2 4

= —=2
an 2 2 2
Forai,i=1andj=2
QA #D*LBEL9
1z = T ST
Forazi,i=2andj=1
R+ (3% 9
ET T T T
Foraz,i=2andj=2
(2+2)% (4)?* 16
az2 = = =—=28
2 2 2
Required matrix is:
[ 2 9/2]
9/2 8

(ii) Construct 2x2 matrix for
i
] .
))
Elements for 2 x2 matrix are: ai1, aiz, azi, azz
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Forai,i=1landj=1

ain = 1
Forai,i=1andj=2
1
Az = 2
Forazi,i=2andj=1
2
= —_- = 2
az 1
Foraz,i=2andj=2
—_ = 1
azz 5
The required matrix is
[1 1/2]
2 1
(iii) Construct 2 x2 matrix for
(i + 2j)?
Ayj S =% —

Elements for 2 x2 matrix are: ai1, aiz, a1, azz
Forajj,i=landj=1
_@+22 3% 9
711 P
Foraipzi=1andj=2
(1+4)?> (5% 25
D 2
Foraz,i=2andj=1
_(2+2 ) 16

A =

= — =8

‘g 2 W
Foraz,i=2andj=2

2+4)?* (6)* 36
a22 = = = — = 18

2 2 2
The required matrix is:
[9/2 25/2
8 18

Question 5

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

1
() a; :E| —3i+]j]

Solution:

(i) Construct 3 x 4 matrix for
1 L

aij :§| —3i+ /|
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Elements for 3 x 4 matrix are: a11, a1z, a3, ais, azi, azz, az3, az4, 31, asz, ass, ass
Forajj,i=1andj=1

—1 3+1—1 2—12 =1
an =3 |=51-21=5@=
Foraipz,i=1andj=2

—1 3+2—1 1—11 —1
an, =3 |=51-1=51=3
Foraijz,i=1andj=3

—1 3+3—10—10—0
as =3 |=5101=5(0) =
Forais,i=1landj=4

—1 3+4—11—11—1
an =3 |=51=50 =3
Foraz;,i=2andj=1

—1 6+1—1 5—15 —5
a21—2| |—2| |—2()—2
Foraz,i=2andj=2

—1 6+2—1 4—14 =
azn =5 |=51<4l=5® =
Foragzs, i=2andj=3

—1 6+3—1 3—13 —3
azs =5 1=51-31=5(3) =5
Forazs i=2andj=4

—1 6+4—1 2—12 =
a24—2| |—2| |—2()—
Forazj,i=3andj=1

—1 9+1—1 8—18 =
a31—2| |—2| |—2()—
Forasz i=3andj=2

—1 9+2—1 7—17 _’
as = 3| |=51-71=5(7 =5
Forass i=3andj=3

—1 9+3—1 6—16 =
as; = 3| |=51-6l=3(©® =
Forass, i=3andj=4

—1 9+4—1 5—15 —5
a34—2|— |—2|— |—2()—2

The required matrix is

N 1 0 17
2 2
> 2 ; 1
2 2
A 7 3 5
i 2 2
(ii) Construct 3 x4 matrix for
al‘j = Zl _]

Elements for 3 x4 matrix are: a11, a1z, a3, @14, az1, 2z, A23, A24, A31, A32, A33, A34
Forai,i=1landj=1
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a11:2—1:1
Foraipz,i=1andj=2
a12:2—2:0

Foraiz,i=1landj=3
ags =2—-3=-1
Forau,i=1andj=4
a14:2—4‘:—2
Foraz;,i=2andj=1

a21:4‘—3:3
Foraz,i=2andj=2
a22:4‘—2:2

Forazs,i=2andj=3
a3 =4-3=1
Forazs,i=2andj=4
Cl24=4‘—4=0
Foraz;, i=3andj=1

a31:6—1:5
Foraszz i=3andj=2
a32:6—2:4
Foraszs i=3andj=3
a33=6—3=3
Forass, i=3andj=4
Cl34=6—4=2

The required matrix is
1 0 -1 -2

[3 2 1 0 ‘
5 4 3 2

Question 6
_[6 2

“I5 8
Solution:

9
l
7
(1)

[ 5=l

Since both the matrices are equal, so their corresponding elements are also equal.

Find the values of x, y and z from the following equations:
4 3]
lx 5
x+y 2 ]
[5+2z xy
x+y+z
x+z

(1)
VO
1 5
(ii)
(iii)
y+z
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Find the value of unknowns by equating the corresponding elements.

4=y
3=z
x=1

(ii) Since both the matrices are equal, so their corresponding elements are also equal.
Find the value of unknowns by equating the corresponding elements
xX+y 2]_ 6 2

5+z xy|] 5 8
xy=6..(1)
54z=5=>z=0
xy =8 ...(2)

From equation (1), x=6-y

Substitute the value of x in equation (2)

(6-yly=8

6y-y2=8

ory?2-6y+8=0

y-4y-2)=0

y=4ory=2

Put values of y in equation (1), x+y = 6, we have x =2 and x =4
Therefore,x=2,y=4and z= 0.

(iii) Since both the matrices are equal, so their corresponding elements are also equal.
Find the value of unknowns by equating the corresponding elements.

XxX+y+z 9

Xz = [5]

y+z 7
x+y+z=9..(1)
x+7z=5..(2)
y+z=7..(3)
equation (1) - equation (2), we get
y=4

Equation (3):4+z=7=>z=3
Equation (2):x+3=5=>x=2
Answer:x=2,y=4andz=3

Question 7
Find the value of a, b, c and d from the equation:

a—-b 2a+c]_[-1 5
2a—b 3c+d]_[0 13]

Solution:

Equate the corresponding elements of the matrices:

a-b=-1..(1)
2a+c=5..(2)
2a-b=0..(3)

3c+d=13..(4)
Equation (1) - Equation (3)
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-a=-1=>a=1

Equation (1)=>1-b=-1=>b=2
Equation (2) =>2(1)+c=5=>c=3
Equation (4) =>3(3)+d=13=>d =4
Therefore,a=1,b=2,c=3andd =4

Question 8

A =[aijjm x n\ is a square matrix, if

(A)m<n (Bjm>n
(Cm=n (D) None of these
Solution:

Option (C) is correct.
According to square matrix definition: Number of rows = number of columns (m = n)

Question 9

Which of the given values of x and y make the following pair of matrices equal
3x+7 5 ] 4 [0 y-— 2]
18 4

y+1 2-—3x
-1 (B) Not Possible Find
A = — =N
(C)}’=7,x=T (DJX=?:)’=?
Solution:

Option (B) is correct

Explanation:

By equating all corresponding elements, we get
3x+7=0=>x=-7/3

y-2=5=>y=7

y+1=8=>y=7

2-3x=4=>x=-2/3

Question 10

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

Solution:

Option (D) is correct.
The number of elements of 3x3 matrix is 9
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First element, a_11 is 2, can be 0 or 1, similarly the number of choices for each other element is 2.

Total possible arrangements = 229 =512

Exercise 3.2

Question 1

2 4 1 3 -2 5
a=[; 3lB=2, de=[3
Find each of the following:

(i)A+B
(ii)A-B
(iii) 3A-C
(iv) AB

(v) BA

Solution:

(i)A+B

5 2l
(i) A-B

1 g]:[2+1 - |

—2 3—-2 2+51 11 7
2 4 1 31 _[2-1 4-31_ 11 1
[3 2_[—2 5]_[3+2 2—5] [5 —3]
(iii) 3A - C
2 4 6 12 2 51 _[6+2 12—-5]_[8 7
332.[ ][ ][3 ][936—4]=62]
(iv) AB
2 41 3]_[2(1)+4(—2) 2(3) +4(5) _[—6 26]
3 2'1=2 sl 13()+2(-2) 33)+2(5)] -1 19
(V)BA
1 12)+33) 1H+3(2)|_q11 10
[ 2 5 _1(=2)2+53) (-2)4+5(2) _[11 2]

Question 2

Compute the following

o5 A+ ol
(i) [a +b2 b2+c2]+ 2ab  2bc

a’+c? a? + b? —2ac —2ab
1 4 -6 12 7 6
(iii) 5 16|+|8 0 5
2 8 5 3 2 4

255 -2 o -
(iv) [COS wx o sin x] + [Sln i cos _x]

sin?& cos?x

cos?ix sin%ix

Solution:
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(1)

a b a b a+a b+b 2a 2b
[(75, R P e IS o ]
i

[0L2+b2 b2+c2] 2ab 2bc]

a’+c?> a®+ b? —2ac —2ab
_[a2+b2+2ab b% + c? + 2bc

" la? +c¢%2—2ac a?®+b%*-2ab

[@+b)? (b+c)

“la-c)? (a-b)?

(iii)

-1 4 —6] [12 7 6
[8516+805]
2 8 5 3 2 4

[—1+12 4+7 —-6+6
=1 8+8 5+0 16+5
L 2+3 8+2 5+4

11 11 0
=[16 5 21
5 10 9
(iv)

[cos o sm o L [sm % cos fx]

sm vx COS v

COS vx sm vx

sin?i% + cos?i  cos? + sinZiax

=[1 1]

Question 3

[COS % + sin®i%  sin? f;x + cos fx]

Compute the indicated products:
~[a bl[a —b

M le a] [b a]

(i) 2] [2 3 4]

i 123]

2 3 1

¥

(iii) [
4
5
6
1 2 4l

(1

2 3

2 3

(iv) [3 4

4 5
2 1

(v)[ 3 2
-1 1

For more Info Visit - www.KITest.in

3.9




For Enquiry — 6262969604

WRE N

Solution:

(1)
[ a b] [a —b] _ [ a(a) + b(b) a(=b) + b(—a)
—b allb al |-b(a)+a®) (=b)(=b)+ a(—a)

_[a*+b* —2ab ]
L0 b% — a?
(ii)

1] 12) 13) 14
[2 [2 3 4]=[2(2) 203) 204)
3(2) 303) 3(%)
i
(iii

[1 1823 4 1(1) +(-2)2 12)+(-2)3 13)+(=2)1
2 3 2 3 1 2(1) +3(2) 2(2) +3(3) 2(3) +3(1)

O O W
= 0

2
= |4
6
)

| —4 1
lg 13 9

2 3 41 -3 5
[345[024
4 5 6l13 0 5

[2+0+12 —-6+6+0 10+12+ 20
=13+0+15 -9+4+8+0 15+16+25
4+0+18 —-12+10+0 20+ 20+ 30

14 0 42
=18 -1 56]

22 -2 70

(v)

3

-1 = PR
(vi)

3 -1 3}[? _03]:[14 6]
-1 0 2 |7l s
Question 4
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1 2 -3 3 -1 2 4 1 2
IfA=[5 0 2|,B=14 2 5|andC=|0 3 2[thencompute (A +B)and (B - ().
1 -1 1 2 0 3 1 -2 3
Also, verify that A+ (B-C)=(A+B) -C.
Solution:
Find A + B:
1 2 =3 3 -1 2
5 0 2|+|4 2 5
1 -1 1 2 0 3

143 2-1 -3+2
=|54+4 042 245
142 —140 1+3

4 1 -1
=9 2 7

13 -1 4
Find B - C:

3 4 1 2
[4 2 5‘ — [0 3 2]
2 0 3 Y203

[3—4 —1-—-1 2=2
=14-0 2-3 5-2
2—-1 0+2 3-3

-1 -2 0
=14 -1 3
1 2 0

Verify that A+ (B-C) = (A+B) - C
LHS.=A+(B-C)

1 2 /=38 — 52 £0
5 0 21+14 -1 3
1 -1 1 1 2 0

[1-1 2-2 -3+4+0
=|5+4 0-1 2+3
1+1 —-1+2 140

0 0 -3
=19 -1 5
12 1 1

RHS.=(A+B)-C
4 1 -1 [4 1 2
9 2 7|-lo 3 2

3 -1 4 1 -2 3

For more Info Visit - www.KITest.in

3.11




For Enquiry — 6262969604 6262969699

=19-0 2-3 7—2

4—4 1-1 —1—2]
3-1 —1+2 4-3

[0 0 -3
=19 -1 5
12 1 1

L.H.S. = R.H.S. (Verified)

Question 5
2 5 2 3
3 1 3 5 5 1
IfA = % g g and B = % % gthencomputeSA—SB.
7 2 2 . 2
3 3 BT, s
Solution:
Find 3 A - 5B:
2 " 57 e 9 .
3 3 5 5
1 2 4 1 2 4
3-SR _ -
3 3 3 5 5 5
7 . 2 7 6 2
L3 34 GBS &5
2 3 5 2 3 5 0 0 O
=11 2 4|—11 2 4|=10 0 O
7 6 2 7 6 2 0 0 O
Question 6
Simplify
cos@ siné@ . sinf® — cosi®
cose[_ sin@® cos 0]+sm0[cos@ sin 0 ]
Solution:
Simplify first matrix
- [ cOSE®  sinf@] _ [cos?i® cosi@sinié
cos:f [—sin{@ cosi??@] - [—sin{ﬂ'@cosi?@ cos? 0 ]

Simplify second matrix:
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. sinf —cosf] _[ sin%é@ —sin 6 cos 6
sin @ [cos @ sin6 ] B [sin 0 cos 6 sin? 0 ]
Add results obtained from both the matrices, we get,

[coszi@ + sinZ%i@ cosi@sini@ — sini?E@cosiZ@]
—sin@cosi® + sin“®cosi® cos?i® + sin?i®
We know that, sin2 x + cos2 x =1
L0

0 1
This implies,

o [ cosi®  sini@ .o [sin@ —cosi@] _[1 O
costd [—siniﬁ@ cosi:’@] sin‘® [ - [ ]

cos@  sini’@ 0 1
Question 7
Find X and Y, if
(i) _[7 O v_[3 0
X+Y—[2 c| and X Y—[O 3]

(i) 2x + 3Y = [i g and 3X + 2Y = [:i —52]

Solution:

(i) Add both the expressions:

(X+Y)+(X—Y)=[; g+[(3) g]
2x=1[%0 o]
x=3[; ol=[ 4l

Subtract both the expressions:

(X+Y)—(X—Y)=[Z g—[g g]
2\(:1[‘2L (2)]
-4t Y- ¢

(ii) 2X + 3Y=L2L (3) .. (1) and

_[-2 -2
3X +2Y = [_1 B ] (2)
Multiply equation (1) by 2,

_.[2 31_14 6
4X + 6Y = 2[4 0] =[5 0]....(3)
Multiply equation (2) by 3

_,[=2 271_[-6 6
ox+ev=3]" =7 | @
Subtract equation (3) from (4)
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SXZ[_3 —15]_3 8]:[_—150 —25]
X:%[_—lso I e

FindX,if Y= [ *land2x+v=[', 7|

Solution:
2X = [1 (2)] ~Y

sz[ig g]_[i ] [—4 —2]

x- g0 25l (02
Question 9

Find x and y if

2o A+ F 21=1% &
Solution:

Solving left hand side expression, we get
1 3 y 01_[2+y 6
2[0 x]+[1 2]_[1 2x+2]
Now,
[2 +y 6 ] 2 [5 6]
1 2x + 2 1 8
Find x and y:
Equate corresponding elements of the matrices:

2+y=5=>y=3
2x+2=8=>x=3

Question 10

Solve the equatlon for X,y,Zzand t and if
3 5
2 [ ] +3 [0 2 =3 [4 6

Solution:
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X z 1 -1 3 5
Z[y t]+3[0 2 ]:3[4 6
2x 2z 3 -3 9 15
2y 2t]+[0 6]:[12 18]
2x+3 2z—-3] _19 15

2y +0 2t+6]_ 12 18]

Find x, y, z and t by equating corresponding entries:
2X+3=9=>x=3

2y=12=>y=6

22z-3=15=>z=9

2t+6=18=>t=6

Question 11

Ifx [g] +y [;1] = [;O]find the values of xand y.

Solution:

<ol ] =5

2% = y] _ [10]
3x+y 5
Find x and y by equating corresponding entries
2x -y =10 ...(I)
3x+y=5..(i0)
Add both the equation,
5x=15=>x=3
Put value of x in equation (ii),
9+y=5=>y=-+4

Question 12

b 6] [4 xX+y

Give“‘v’[ﬁ }1:/]:[—1 awl Tlz+w 3

]find the values of x, y, z and w.

Solution:

X _[x 6 4 xX+y
3[2 %]_[—1 2W]+[z+w 3 ]
[Sx By]:[ x+4 6+x+y
3z 3w -1+z+w 2w+3
Find x, y, z and w by equating corresponding entries
3x=xXx+4=>x=2
3z=-1+z+w.... (D
3y=6+X+Y ...... (2)
3w=2w+3=>w=3
Put value of w in equation (1)
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3z=-1+z2+3=>2z2=2=>z=1
Put value of x in equation (2)
3y=6+2+y=>y=4,

Question 13
cosix —sinix O
Iff(x) = |sini& cosid 0| show that F(x) F(y) = F(x +y).
0 0 1
Solution:
Changextoy

cosy —siny 0
F(y) = [siny cosy O]
0 0 1

cosx —sinx O][cosy —siny 0
F(x)F(y) = [sinx cosx O||siny cosy 0
0 0 1 0 0 1

[cos xcosy — sinxsiny + 0
= [sinxcosy + cosxsiny + 0
0+0+0

rcosiifx + y)
= [ sinifx + y)
0

—sinifx + y)
cositx + y)
0

—cosxsiny —sinxcosy+0 0—-0+0
—sinxsiny + cosxcosy+0 0+0+0
0+0+0 0+0+1

0
0]
1

-F(X+Y)
Hence proved.

Question 14

Show that

ofs 71l 4= alls 7]

1 2 31[-1 1 0] -1 1 oy 2 3
@@ |0 1 offo -1 1|+#]0 -1 1|0 1 O
2 3 !

1 1 0 41 12 3 4111 1 O

Solution:

: 5 —=1112 1
(i) L.H.S.: [6 ; ] [3 s
Multiply both the matrices
52)+ (-3 51)+(-1)4
6(2)+73) 6(1)+714) ]
1

- [373 34]
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2 115 -1
RHS: |5 ] [6 : ]
Multiply both the matrices
B [2(5) +1(6) 2(—-1)+1(7)
T 13(5) +4(6) 3(—1)+4(7)
_[16 5 ]

139 25
L.H.S. # R.H.S.

1 2 311-1 1 0
0 1 0] [0 -1 1]
1 1 0112 3 4

Multiply both the matrices
[1(-1)+2(0)+3(2) 1(1)+2(-1)+303)
=10(-1)+1(0) +0(2) 0(1)+1(—1)+0(3)
[1(-1)+1(0)+0(2) 1(1)+1(=1)+0(3)
[5 8 14‘

(i) L.H.S.:

=0 -1 1
-1 0 1
R.H.S.:

-1 1 0] 2. 3
0 [ 1”0 1 o]
2 3 4ll1 1 o0

~1(1) + 1(0) + 0(1) (—1)2 + 1(1) + 0(1)
=0+ (D0 + 1(1) (0)2+1(—1) + 1(1)
2(1) +3(0) + 4(1)  2(2) +3(1) + 4(1)

-1 -1 -3
=| 4 0 0

L6 11 6
L.HS. #RH.S

Question 15

Find A2 - 5A + 6l, if A is
2 0 1
[2 1 3
1 -1 0

Solution:
Find A%z = A xA

2 0 1112 0 1
2 1 3112 1 3
1 -1 oll1 -1 0
5 -1 2

=9 -2 5

0 -1 -2

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

(-=1)3 + 1(0) + 0(0)
(0)3 + 0(—1) + 1(0)
2(3) + 3(0) + 4(0)
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Find 5 A
2 0 1 10 O 5
512 1 3]=[10 5 15]
1 -1 0 5 =5 0
Find 61
1 0 O
6(0 1 O]
0 0 1
Now,
5 -1 2 10 O 5 6 0 O
A2—5A+6I=[9 -2 5]—[10 5 15|+10 6 0]
0o -1 -2 5 -5 0 0 0 6
1 -1 -3
= l—l —1 —10]
-5 4 4
Question16
1 0 2
IfA=|(0 2 1],provethatA3—6A2+7A+2[=O
2 0 3
Solution:
1 0 2
A=10 2 1
2 0 3
1 0 271 0 2
A2=AxA=|0 2 1”0 2 1]
2 0 3112 0 3
[1+0+4 04+04+0 24+0+6
=10+04+2 04+4+0 0+2+3
2+0+6 0+04+0 44+0+9
5 0 8
=12 4 5]
8 0 13
5 0 8 30 0 48
6A> =62 4 5]=[12 24 30]
8 0 13 48 0 78
A3=AZx A
5 0 8711 0 2
=[2 . 5”0 ) 1]
8 0 13112 0 3
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12 8 23

34 0 55
Now,

21 O 34]

7 0 14
0 14 7
14 0 21

2
0
0

_|_

21 0 34] [30 0 48
— +

A3—6A2+7A+21=[12 8 23 12 24 30
34 0 55 48 0 78

0 0 O

0 0 O
Which is a zero matrix.

Therefore, A3 - 6A2 + 7A + 21 = 0 (Proved)

[000

Question 17

— 7

lfA=[f’L -

Jand 1= [(1) ‘1)],find k so that A2 = KA - 2I.

Solution:

A2=KkA - 21

3 2113 2 S 1 0

[4 —2][4 — ]_k[4 — ]_2[0 1

[1 —2]:[3k—2 —2k—0]

4 —4 4k -0 —2k-—2

Equate all the corresponding values to find the value of k,
1=3k-2=>k=1

-2=-2k=>k=1

4=4k=>k=1

4=-2k-2=>k=1

The value of kis 1.

Question 18
0 —tan g
IfA = tan : and I is the identity matrix of order 2, show that
an—
2
1 an[cosit  — sinid
[+A=(1-4) [siniﬁ&r COS ]
Solution:
o
1 0 0 —tan >
14+A= [ . 1] + o
tan > 0
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1 t i
—tanize-
— 2
B t i 1
anie-
2
0 t i
— Y
1o anis
1=A=1y 4~
tanie 0
1 t i
anie-
2
t i 1
—tanize-
2
Now, RH.S. =
1 t i
..... R o e
(1— )[cos!.ffa —sinit] _ an [cosiffdr —sini
inid g o iniia i
sin&  cosiw _tani 1 sinid . cosiik

—cositanie- + sinfdr  sinfdrtanie- + cosid
B CHS & eI
_________________ a @ —SINZ@Cosis + cosiwsiniy
COS{#Ccosie: + Siniférsini’s- oS — T
2 2 2 cos >
o TP TI o s R ¥ =5 & o 8 A -
—Cosa!fdsmafezr + 51n=.ffdfcos=.f_“_21- smaffdsm:.fezr =P COSiff(}(COSif.‘.‘zi-
a a
CcoS — cos—
| 2 2
B [24 . a\7
cos (a — —) —sin (a — —)
2 2
cos = cos =
_ 2 2
- sin (a a) coS (a a)
2 2
a a
CcoS — CcoS —
2 2 .
a . A
cos~ —siniis
2 p)
a a
cos — Cos—
= a
sin— cos—
2
a
COS— COS—
- 2 2
1 —tanie-
tanie- 1

L.H.S. Hence proved.
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6262969699

3.20




For Enquiry — 6262969604 6262969699

Question 19

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. 1800 (b) Rs. 2000

Solution:

Let x be the investment in first bond, then the investment in the second bond will be Rs. (30,000 -
X).
Interest paid by first bond is 5% per year and interest paid by second bond is 7% per year.
Matrix of investment [x 30000-x]
Matrix of annual interest per year is

5

100
7

100
To obtain an annual total interest of Rs. 1800, we have
5

[X -30000-X|'2°| = 1800

100

5x 7(30000 — x)

100 " 100 = 2

210000 — 2x 1800
100 B

210000- 2x = 180000

x=15000

The investment in first bond is Rs. 15,000

And investment in second bond is Rs. (30000 - 15000) = Rs. 15,000

To obtain an annual total interest of Rs. 2000, we have

5
x 30000 — x] 1‘;0 = 2000
100
210000 - 2x _
100 B
orx =Rs. 5000

The investment in first bond is Rs. 5,000
And investment in second bond is Rs. (30000 - 5000) = Rs. 25,000

Question 20
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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. Assume X, Y, Z, W and P. are matrices oforder 2 xn,3 xKk,2 xp,nx 3
and p x K, respectively. Choose the correct answer in Exercises 21 and 22.

Solution:

Let the selling prices of each book as a 3 x 1 matrix

80
|
40
Total amount received by selling all books
80 80
12[10 8 10] [60] =[120 96 120] [60]
40 40
=9600 + 5760 + 4800
= 20160

Total amount received by selling all the books is Rs. 20160.

Question 21

The restriction on n, k and p so that PY + WY will be defined are:
(A)k=3,p=n (B) kis arbitrary,p = 2
(C) pis arbitrary, k=3 (D) k=2,p=3
Solution:

Option (A) is correct.

PY + WY = P (order of matrix, p x k) x Y(order of matrix, 3 x k) + W(order of matrix, n x k) Y(order
of matrix, 3 x k)

Herek=3andp=n

Question 22

If n = p, then the order of the matrix 7X - 5Z is:
(A)px2(B)2xn(C)nx3(D)pxn

Solution:
Option (B) is correct.
The order of matrices X and Z are equal, sincen=p

The order of 7X - 57 is same as the order of X and Z.
The order of 7X - 5Z is either 2xn or 2xp. (Given n = p)

Exercise 3.3
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Question 1
Find the transpose of each of the following matrices:
5
| . [1 —1
@] @, 5]
-1
-1 5 6
(iii) [\/3 5 6]
2 3 -1
Solution:
(i) .
5
. - 1
LetA=| - | .thenA’=[5 > —1]
[—1
(ii)
B —i = E
LetA= B 3].ThenA— [5 > 1]
(iii)
-1 5 6 — 3
LetA=|v/3 5 6 | ThenA'=|5 5 3
2 31 6 6 -1
Question 2

1 2 3 4 1 -5
IfA=|5 7 9(landB=|1 2 0 |=then verify that:

—2 1 1 1 3 1
(i) (A +B)1 = Al + B! (iij) A- B)1 = Al = Bl

Solution:

-1 2 3] [-4 1 -5] [-5 3 -2
(i)A+B=[5 7 9]+[1 2 O]=[6 9 9]

-2 1 1 1 3 11 -1 4 2

5 6 —1
Now, (A + B) = 3 9 4

Again,
— —2 1 1 1
5 0 1
-2 9 2
Proved.
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1 2 3 4 1 -5 3 1 8
(ii)A—B—[S 7 ] [ ] [4 5 9]
-2 9 -3 -2 0

-1 4 -3
(A—B)lz[z 5 —2]
-2 9 0
-1 5 =21 14 1 1
Al-Bl= [2 7 1]-[1 2 3]
-2 1 1 -5 0 1
3 4 -3
:[1 : _2]
8 9 0
Hence proved.

Question 3

3 4
-1 2
0 1
(i) (A + B)1 = Al + Bl
(ii) (A-B)l=Al =Bt

IfAl=

and B = [_11 Z ;] then verify that:

Solution:
3 4
Al=|-1 2 andB:[_l 2 1
0 1 1 2 3
As we know that (A1)! = A, we have
-1 0
A—
_ —1 0 -1 2 1
Arb= [4 177 3
=[2 1 1]
5 4 4

LH
W-[ ]
RH

3 41 [-1 1 2 5
Al+Bl=[-1 2[+]2 2|=|1 4

0 1 1 3 1 4
LHS = RHS
(ii)

3 -1 01[-1 2 1] _4 -3 -1

A_B_L} 2 1] 1 2 ]‘[ —2]
LHS
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4 3
(A-B)t= [—3 0]

—2

1
3 4] [-1 1 4 3
-1 2(-({2 2(=(-3 O
0 1 1 3 -1 -2

LHS = RHS

RHS:
1_Bl=

A

Question 4

—4

If Al = [_12 g] and B = -

;] then find (A + 2B).
Solution:

ay=a=[7 7]

Find2A+12B

il —1 0] [-4 1
=[3 2]+2[1 2]=[5 6]
And

(A +2B)'= [‘14 é]

Question 5
For the matrices A and B, verify that (AB)! = B1 A1, where:
[ 1
(i) A=|—-4|.B=[-1 2 1]
[ 3
0
(ii)A=(1|.B=[1 5 7]
|2
Solution:
LHS
1 -1 2 1
AB=|—-4|[-1 2 1]=|4 -8 -4
3 -3 6 3
-1 4 =3
(AB)t=12 -8 6
1 -4 3
RHS:
-1 -1 4 =3
BA=[2]|[1 -4 3]=|2 -8 6
1 1 -4 3
LHS = RHS

For more Info Visit - www.KITest.in

6262969699

3.25




For Enquiry — 6262969604 6262969699

(ii)
0 0O 0 O
AB = 1][1 5 7]:[1 5 7]
2 2 10 14
LHS
0 1 2
(AB)=10 5 10]
0 7 14
RHS:
1 0 1 2
B’'A’ = 5][0 1 2]=[0 5 10]
7 0 7 14
LHS = RHS
Question 6

(i) IF A = then verify that A’A = L.
(ii) IF A = then verify thatA’A = 1.

Solution:
cosa sSina]l[cosa sina
L.H.S = AA'= [ : ] [ : ]
—sina cosall-sina cosa
~ [cos a —sin a] [ cosa sin a]
sina cosa ll—sina cosa
_ [ cos?a + sina cos a sin a — sin a cos a]
si111 acOos a—cosasina sin’a + cos’a
i :[ ]:I:R.H.s.
() 0 1
(ii)
sina cosall sina cos a
LH.S. = A’A = [ , ][ , ]
—cosa sin all—cosa sin a

cos asina — sinacos a cos?a + sin‘a

. [(1) (1)] 1= R{H.S.

_ [ sin?a + sina sin a cos a — sin a cos a]

Question 7
1 -1 5
(i) Show that the matrixA=|—-1 2 1]isasymmetric matrix.
5 1 3
0 1 -1
(ii) Show that the matrixA=|—-1 0 1 |is a skew symmetric matrix.
1 -1 0

Solution:

According to the symmetric matrix definition: A’ = A
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1 -1 5
A= |-1 2 1|=A
5 1 3

A is a symmetric matrix.
(ii) According to the shew symmetric matrix definition: A’ = -A

0o 1 -11 [0 -1 1
Al=|-1 0 1]=[1 0 —1]
1 -1 ol l-1 1 o
0o 1 -1
=—[—1 0 1]
1 -1 0
=-A

A is a skew symmetric matrix.
uestion 8

For a matrix A = [é 3], verify that.

(i) (A + A1) is a symmetric matrix.
(i) (A - A1) is a skew symmetric matrix.

Solution:

W 1 5

A:[6 Z 5 1 6 2 11

AvA= 7!+1[? -

Y = = 1

(a+ay= | 12] A+A

(A +A’) is a symmetric matrix.

(ii)

[ 5

A g

A_A=[617;;[5 7]=[1 0]

(a+A)=|c O]= —@a+a)

(A - A’) is a symmetric matrix.

Question 9

Find1/2 (A+Al)and 1/2 (A - A)1 when A is
0 a b
-a 0
-b —c 0

Solution:
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0 a b 0 —a -b
A=|—-a 0 c] thenA’'=|la 0 —c]
—b —c O b ¢ 0
Now, A+ A’ is
0 a b 0 —a -b 0 0 O
—a 0 c|+ [a 0 —c] = [0 0 O]
—b —c O b ¢ 0 0 0 O

So,1/2 (A+A’)is

. 0 0 O 0 0 O

5[0 0 0]:[0 0 0]

0 0 O 0 0 O

Again,
0 a b 0 0 2a 2b
—a 0 c] - [a ] [ 2C]
—-b —c O c 0 —Zc

2a a
1/2(A-A")=1/2 [—Za ] [ c]
- —2c 0

A-A' =

Question 10

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

3 5 A >
(M [1 —1] (i) [—2 3 —1]
3 3 1 e 3
(iif) [—2 —2 1] (“’)[ 1 2
4 -5 2
Solution:
(i)

_PBT 5 2% tANe!
Let A= [1 _1]then,A —[5 _1]
Symmetric matrix=1/2 (A + A’)

o1 (P R P )
:[3 _31]

And Skew symmetric matrix=1/2(A - A’)

o1 (Y I P )
:[—02 (2)]

Again,
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Symmetric matrix + Skew symmetric matrix =

_[3 3 0 21_113 5

-5 S5 o=l A

Which is A.

Given matrix is sum of Symmetric matrix and Skew symmetric matrix.

(ii)
6 =2 2] 6 -2 2
LetA=|-2 3 —1|then,A’=1|-2 3 —1]
2 -1 31 2 -1 3

Symmetric matrix=1/2(A + A’)
. 6 -2 2 (6 -2 2
=>\=2 3 -1f+[-2 3 -1
2 -1 3 Wy
6 -2 2
=-2 3 -1
Symmetric matrix = 1/2(A -A’)

2 -1 3
([6 -2 2 6 -2 2
=-l|-2 3 -1 -2 3 -1
2 -1 3 L E

00 O
={0 0 O

0 0 O

+

Symmetric matrix + Skew symmetric matrix =

6 -2 2 0 0 O 6 -2 2
-2 3 -1|+0 0 0O|=|-2 3 -1
2 ¥ I3 0 0 O 2% =1 %

Which is A.
Given matrix is sum of Symmetric matrix and Skew symmetric matrix,

(iii)
3 3 -1 3 =2 -4
LetA=]|-2 -2 1 ] then,A’=1 3 =2 —5]
-4 -5 2 -1 1 2

Symmetric matrix=1/2(A + A’)

([3 3 -1 3 -2 —4
=-{l-2 -2 1 3 -2 -5
—4 -5 2 -1 1 2
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1 5

|[3 22|
1

= - -2 -2

| 2, I

-2 -2 2]

And Skew symmetric matrix=1/2 (A - A’)

. 3 3 -1 3 -2 -4
=-{|-2 -2 1|+|3 -2 -5
-4 -5 2] 11 2
[© 5 3
=|-2 o0 3
|2
3
—32 30

2 .
Symmetric matrix + Skew symmetric matrix =

} B

o
O Nlwn
w Nlw

-1 1 2

|
w

0

N|WN |

|

\S}

|

\S}

=+
I——l———\

2
Which is A.
Given matrix is sum of Symmetric matrix and Skew Symmetric matrix.
(iv) LetA = [_1 2] then, A’ = [5 ) ]
Symmetric matrix=1/2 (A + A’)

if1t 5 1 —-17_[1 2
21-1 2]+[5 2]_[2 2
And Skew symmetric matrix=1/2 (A - A’)
1/f1 5 1 —-1In_710 3
oL Rl Py ol B
Symmetric matrix + Skew symmetric matrix =

[1 2 [ 0 3] } [ 1 5

+ =

2 2 =3 0 <+l 2
Which is A.
Given matrix is sum of symmetric matrix and Skew symmetric matrix.

Choose the correct answer in Exercises 11 and 12.

Question 11

If A and B are symmetric matrices of same order, AB - BA is a:
(A) Skew-symmetric matrix

(B) Symmetric matrix

(C) Zero matrix

(D) Identity matrix

Solution:
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Option (A) is correct.

Question 12

lFA:[

(A) =
C)m

Solution:

Option (B) is correct.
cosa Ssin a] _ [1 0]
—sina cosa

[cos a -—sin a] N
sina cosa

cosa -sina
sina cosa

.and A + Al =], then the value of a is
(B) g
(D) -

0 1

[2cosa 0 ~ 0]

0 2cosal 10 1
By equating corresponding terms,

2cosa=1

Vs
Cosa-= cos

m
a= -
3

Exercise 3.4

6262969699

Using elementary transformations, find the inverse of each of the matrices, if it exists in

Exercises 1to 17.

Questionl

Solution:

1 -1
Let A = [2 3]
Asweknow A=1A

2 5kl bl

1 —1]

[R; = Ry — 2Rq]

[1 —1]_ 10

o s)=lo 1A

1
[Rz - ERZ]
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|
v
Gl Ul -
|

Question 2

il

Solution:

Let A= [i i

AsA:AI:[i ﬂ:[(l) (1)]A

[ Sl=[ 5)aRe = R 2R,]
[0 =10 SJAR: = DRy
[1 0 ‘[0 _1]A[R1—’R1—R2]

0 1 (; —11 2

Aﬁ:[—1 2]

Question 3

1 3]

2 7

Solution:

LetA= B ?

As we know, A = Al

% :3;3 : [(1)1 (1)]0A

5 =10, JJAR R -R;]
(1) 2 = [_ZZ Ej]A[Rl — Ry — 3R;]
o 117 [—1 2 ]A[Rl = Ry~ Ry
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Question 4

s 7

Solution:

12 3
LetA—57

As we know, A = Al
2 31_11 0
L 1A

: % :;_3 ‘%)]A[RWRZ—ZRJ
5 5l =17 oA RieR:

; é - _52 _12]A R, ©R, — 2R]
o U=17 ZJ]ari R -]
Therefore, the inverse of given matrix is:

*3 [_57 —32]

Question 5

=

7 4)

Solution:

_ 2
LetA—74

As we know, A =Al
2 11_11 0

7 4] [0 1]A
Again,

2 :[1 (1)]A[R1—>R2—3R1]

P on ok B

3
11
= [_Z %]A [R1 = Ry — R, ]
- Z]A [R; = Ry — Ry]

o S VN
-

1l

I

N

—_

Question 6
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Solution:

_[2 5
Let A = [1 3
As we know A = Al
2 51_11 O
1 3 '[0 1]A
Again,

5] =lo alAlR o Rl

1

Question 7

s 2

Solution:

LetA = [z ;
As we know A = 1A
3 1] 1 0

_ :[0 'J A

1 2 0
|= 15 1]A [Ry - 2R,]

O RO LUl LUl OO
B ON ON ON NN

- _221 . __161] A[R, —>1R2 — 5R4]
[ =% Slalre-zry
A= .—25 _31]
Question8
4 5]
3 4
Solution:

Sl AR >Ry —2Ry)

1_12 -1
=15 T ]AR =R -R,]

i
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LetA= [4 >

Aswe_knowA IA
J=lo 714
=[5 YAR >R —R,]
| 1 -1

~3 4
_[4 -5

3 4

=l .

Question 9

| A Ry > R, = 3R]

|A Ry =R = Ry]

|bv—'\b>—¥£n»—'xb.)-l>
O R A

[3 10]

Solution:
[3 10]

3 10
Let A= [2 ]
As we know, A A

10] [1 —1]
7] [ 1]A [R, = Ry — Ry ]
=

, ] [R; - Ry — 2R,]
] [72 1O]AR1—>R1—3R2]

O RO PN RN W

A= [—2 3 ]

Question 10
S

Solution:
Let A = [_34 _21]
As we know, A = [A

3 -1 1 0

5 2 1=lo 1la

I~ 1] [é ﬂA [R; - R +Ry]
L S =150 YA Re- @ri]
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—1 1
0

1 _[21 ] RZ_’_RZ]

1 —
(1)]: 2 %
1

Al=
2

TJAR, > Ry +4Ry]

Ok OROoOR

A[R; = Ry +Ry]

| ——|
|_1NI

N|JwN |~

Question 11

[2 —6

Solution:

LetA = [2 _6]

As we know that, A = 1A
—6] _ 0
—21 1o 1]A
—17 1 0
ey

=l _21]A [R, > R, + 2R, ]
1 - 1 l [Rz—’—RZ]

2

[

|2 R &Rl

O R OR O RN RPN
|1
R
I
—

1
-1 3
=[_1 A[R; » Ry +Ry]
1 _E

A—l
l 5 1]
Question 12

Solution:

16 =3
Let A= [_2 1 ]
As we know, A = [A

R PR
o et
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1 -2 [+ o
[ 2] = [6 ]A [Rz - Rz + 2R1]
0 O 0 1

All entries in second row of left are zero, So A-1 does not exist.

Question 13

Solution:

teta=[% 7]

We know that A = [A

[ - 1 0
_—21 23] - [0 1]A
qulyif% RlT R11+ Rz
-1 2 ]:[0 1]A'
Alpplziilg: R21—> R12 + Ry
[0 1] - [1 2] =
Alppl%ring: 5{1—; Ri1 + Ry
0 117 [1 2] -

o)

Question 14

+ ol

Solution:

12 1
LetA = [4 2]
We know that, A = 1A

2 11_11 O
14 21 '[0 1]1A
Applying Ry — ERl'
11 1
o I OlA
4 21 10 1
Applying: R, - R, —4R; .
1 1 L1 o

21 =1 2 lA
0 0l -2 1

All entries in second row of left side are zero, so inverse of the matrix does not exist.
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Question 15
2 -3 3
2 2 3
Solution:

2 -3 3
2 2 3
3 =2 2
We know that A =|A

2 -3 3 1 0 0
. 3] =0 1 O
Ry 0 0 1
Applylng Rl i Rl — R3
And RZ - (—1)R1

Let A =

A

2 =3 3 1 0 O
2 [N 1 AU
3 =2 2 0 0 1

Applying: R, - R, — 2Ry
And R3 - R3 — 3R1

1 [ =1 QU
0 0 51=12 1 -2[A
0 =5 5 3 0 -2
Applying: R, © R3
1
And R; - (=3)R
1 1 =1 -1 0 1
01 —-1[=|-2 0 Z|a
| s 5
0 0 5 2 1 =2
Applying: Ri— Ri—R;
and R; —>§R3
__2 3 -
— 0 -
1 0 O _51 g
0 1 —-1f =+ 0 B
00 11 91z 1 =2
"5 5 5-
Applying: Ry _>§R3
___2 0 3_
1 0 O _51 g
0 1 —-1f =+ 0 S| A
00 11 91z 1 =2
Ls 5 5
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N

= o 2]
BN
1= |== Z
S ER
B!
5 5 5
Question 16
1 3 -2
-3 0 -5
2 5 0
Solution:
1 3 =2
LetA=|-3 0 -5
2 5 0
We know that, A = |A
1 3 -2 1 0. 0
-3 0 =5/=|0 1 O|A
2 5 0 0 0 1
Applying R, - R, + 3R,
anng—)R3—2R1
and R —>%R3
1 13 2 1 0 0
0 -1 -5|/=(-2 0 1|A
0 9 0 3 1 0
Applying: R, = (—1)R,
1 3 -2 1 0 0
07T —471T=12"0 —17TA
0 9 -11 31 0
Applying: Ry = R; — 3R,
and Rg—)Rg—ng
and R4 —>%R3
1 0 10 —25 8 31
0 1 —4|-= e A
00 1 5 25 25

Applying:R; - R; — 10R,
And RZ - RZ + 4‘R3

2
1 =2 _
100[ 455
0 1 0f=1}—-2 =

0 0 1 [_

—

P w

—_—
o=

Gilw U N
)
31
\e)
| e &

N
63}
N
63}

2 3
1 i i
[ 5 5

2 4 11
Al=|—-2 L =
5 25 25

301 9

5 25 25
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Question 17

Solution:

2 0 -1

LetA= 5 1 0

We know that A=
-1 1 0 0
] [0 1 0|A
0 0 1
Applylng R, - R, — 2R,
And Rl A axd R2
1 0 O
—1] [0 1 0]A
0 0 1
Applylng R, - R, — 2R
And R2 g R3
[1 2 S50 1
0 1 3 ] =5 =2 0
0 -2 -5 0 0 1
Applying: R; - R; — R;

and R3 - R3 ar 2R2
[ Ll —1] S 1 4 S

A

0 1 3 0 0 1A

0 0 1 5 -2 2.
Applying: R - R; + R3
and RZ - RZ . 3R3

1 0 O ]
0 1 0 15 6 =5|A
0 0 1
. _5]
5 —2 2

Question 18

A_

Matrices A and B will be inverse of each other only if

AB =BA
AB=BA=0
AB=0,BA=1
AB=BA=1

Solution:
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Option (A) is correct.

Miscellaneous Exercise

Question 1

LetA=[g (1)

2and n e N.
Solution:

Use Mathematical induction:

Step 1: Resultis true forn =1

(al + bA)» = anl + na™1 bA

Step 2: Assume that result is true for n = k

That is

(al + bA) k= akl + nak-1 bA

Step 3: prove that. result is true forn=k + 1

That is

(al + bA)k+1=ak+1[ +( K+ 1) akbA

LHS:

(al + bA)k+1=(al + bA)k(al + bA)

= (akI + kak-1bA) k (al + bA)

= ak+1] X | + ka?bAI + akbAI + kak-1b2A.A
0 1710 1

Here, AA = [0 O] [0 0] =0

This implies

=ak+1[ +( K+ 1) akbA

= R.H.S.

Thus, result is true.
Therefore, p(n) is true.

Question 2
1 1 1 3n—1 3n—1 3n—1
IfA=|1 1 1|.ProvethatA*n=|37n1 3n-1 3n-1| peN.
1 1 1 3n—1 3n—1 3n—1
Solution:

Let us say, P(n) = A*n
Use Mathematic Induction:
Step 1: Resultis true forn=1

30 30 30 1 11
P(1)=A=(39 30 30(=1f1 1 1
30 30 30 1 11

Step 2: Assume that result is true forn =k
For more Info Visit - www.KITest.in
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So,
30 30 30 1 1 1
P()=A= (30 30 30[=1f1 1 1
30 30 30 1 1 1
3k—1 3k—1 3k—1
P(k):AK: 3k—1 3k—1 3k—1
3k—1 3k—1 3k—1

Step 3: Prove that, resultis true forn=k + 1
That is,
3k 3k 3k
P(k+1):Ak+1: |:3k 3k 3k]
3k 3k 3k
L.H.S.:
AA+1 = Ak A
B N1 11
[3k—1 3k—1 3k—1] [1 1 1]
3k—1 3k—1 3k—1 1 1 1
=3k 3k 3k
3k 3k 3k
= R.H.S.
Thus, result is true.
Therefore, By Mathematical Induction p(n) is true for allnatural numbers.

3k 3k 3k]

Question 3

1+2n —4n
n 1-2n

IfA= [i :4] then prove that A*n = [ ] where is any positive integer.

Solution:

Use Mathematical Induction:
Step 1: Resultis true forn=1

1+2n  —4n 3 —4
L e = R P
Step 2: Assume that result is true for n = k
So,

1+2k  —4k
a= 5 =
Step 3: Prove that, resultis true forn=k + 1
That s,
Ak+1 = 1+2(k+1)  —4(k+1) ]

(k+1) 1-2(k+1)

L.H.S.
Ak+1= Ak A

B [1+2(k+1) —4(k+1)] [3 —4

Tl (k+D) 12+ 11 =1

Using result from step 2.

:[3+6k—4k —4—8k+4k]
3k+1—-2k -4k -1+ 2k
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_[3+2k —4 — 4k

l1+k —1-2k
_ [1+2(k+1) —4(k+1)]

(k+1)  1-2(k+1)
= R.H.S.
Thus, result is true.
Therefore. By Mathematical induction result is true for all positive integers.

Question 4

If A and B are symmetric matrices, prove that AB - BA is a skew symmetric matrix,
Solution:

Step 1: If A and B are symmetric matrices. Then A’=A and B'=B
Step 2: (AB - BA) = (AB)’ - (BA)’

(AB-BA)'=B’A’ - A'B’ [ using Reversal law]

(AB-BA) =- (AB - BA)

Therefore, (AB -BA) is a skew symmetric.

Question 5

show that the matrix B’AB is symmetric or skew symmetric according as A is symmetric or
skew symmetric.

Solution:

We know that, (AB)' =B’ A’

(B’AB)’ = [B’(AB]’ = (AB)’ (B')’

This implies, (B’AB)’ = B’A’B’ ... say equation (1)
If A is a symmetric matrix, then A’= A

Using eq. (i) (B’AB’) = B’AB

Therefore, B’AB is a symmetric matrix.

Again,

If A is a skew symmetric matrix then A’'= — A
Using equation (i), (B'’AB)’' =B’ (—A)B=—B'AB
So, B’ AB is a skew symmetric matrix.

Question 6
0 2y z
Find the values of x, y, z if the matrix A= [x Y —z] satisfies the equation A’A = 1.
xX -y z
Solution:
0 2y z
Given matrixisA=|x y —z]
X -y z
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0 x X
Transpose of A=A’=|2y y -y
z -y z

Now. A’A =1 (given)

0 2y z][0 x «x 1 0 0

X y 2y y —y]=[0 1 0

lx -y Zz z -z Z 0 0 1

[0+x2+x* O0+xy—xy 0—xz+xz 1 0 0
0+xy—xy 4y*+y*+y? 2y +yz+yz|=]|0 1 0]
0 —zx+2zx 2yz—yz—yz z*+z%+z° 0 0 1
Thlslmphes

2x? 0 0 1 0 O

0 6y* 0 |=]0 1 0]

|00 3y2f lo 0.1

To find the value of unknown, equate corresponding matrix entries;
We have,

Question 7

For what value of x.
1 2 0][0
[1 2 1]|2 0 1|(2]=0
1 0 2
Solution:

1 2 0
[1 2 1[2 0 1”]
1 0F72

[1+4+1 2+0+0 0+2+2] [ ]—O
X

0
6 2 4][2]:0

X
[0+4+4x]=0
Therefore, 4 + 4x =0 =>x=-1.

Question 8

3 1

lFA:[_1 5

]. Show that AZ - 5A + 71 = 0.

Solution:
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AzzA:[—31 ;][—31 ;] =—85 g
3 11 _[15 5

1—102 7‘—05 10]

7|=7[0 1 =[0 7]

Now, A2-5A+7]1=0

Lfé' 18 5115 5

A 5A+71_[_5 3] [_5 1o]+[

_[8=15+7 5-5+40

"[0—535+0 3—10+7

b o

R.H.S.

Hence Proved.

5A:5[

0 7]

Question 9
1 0 2]x
Findx, if [x -5 -—1] [0 2 1] 4] =0
2 0 311
Solution:

X
[x—0—-2 0-10-0 2x—5—3][4l:0
1

[x—2 =10 2x — 8] =0

X
4
1

[(x-2)-102x-8) 1] =0
[x2-2x-40x+2x-8] =0
[ x2 - 48] = [0]
Orx*2-48=0=>x=14/3

Question 10

A manufacturer product three products x. y. z which he sells in two markets. Annual sales
are indicated below:

Market Product Product Product
I 10.000 2.000 18.000
11 6.000 20.000 8.000

(a) If unit sales 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.

(b)If the unit costs of the above three commodities are Rs 2.00 Rs. 1.00 and 50 paise
respectively. Find the grose profit.

Solution:
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(a)
If unit sales prices of xy, and z are Rs 2.50 Rs 1.50 and Rs 1.00 respectively.
Total revenue n market I and Il can be shown with help of matrix as. Basically, Revenue matrix

10.000 2.000 18.000] ig
6.000 20.000 8.000 1

Solving above matrix, we have,
B [25.000 + 3,000 + 18,000

15.000 + 30,000 + 8,000
_ [46.000

53,000
Therefore, the total revenue in market I = Rs 46.000 and in market II = Rs 53.000.
(b) If the unit costs of the above three commodities are Rs 2.00 Rs 1.00 and 50 paise respectively.
Total cost prices of all the products in market I and II can be shown with the help of matrix as:
Basically, Cost Matrix

10,000 2,000 18,000] i
6,000 20.000 8,000k

Solving above matrix, we have,
20,000 + 2,000 + 9,000]
6.000 + 20,000 + 8,000

[3 1,000

36,000

From (a) and (b),

The profit collected in two markets is given in matrix form as

Profit matrix = Revenue matrix - Cost matrix

[46,000] _ [31,000] _ [15,000]

53,0001 136,000/ [17,000

Therefore, the gross profit in market I'and II = Rs 15000 + Rs 17000 = Rs 32,000

Question 11

Find the matrix X so that X
1 2 3] _ [—7 -8 —9]
4 5 6 2 4 6

Solution:

Let X= [‘Cl Z

[\ézve}lliv[i 2 3 [77 -8 =)

c dlla 5 6l7l2 4 6

[a+4b 2a + 5b 3a+6b]:[—7 -8 —9]

c+4d 2c+5d 3c+6d 2 4 6
Equate all the corresponding elements:

a+4b=-7..(1)
2a+5b=-8...(2)
3a+6b=-9...(3)
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C+4d=2..(4)

2c+5d=4..(5)

3c+6d=6...(6)

Solving (1) and (2), we havea=1and b =-2
Solving (4) and (5), we havec=2andd =0

sox-[} ]

Question 12

If A and B are square matrices of the same order such that Ab = BA, then Prove by
Induction that AB" = BrA. Further, prove that (AB)" = A» B for all n € N.

Solution:

Use mathematical induction, to prove AB» = BrA
Step 1: Resultis true forn =1

AB =BA

Step 2: Assume that result is true for n = k
So,

ABk = BkA

Step 3: Prove that, result is true forn =k + 1
That s,

ABk+1 =Bk+1 A

L.H.S.

ABk+1 = ABkB

Using result of step 2, we have

= BkKA B

— Bk +1A

= R.H.S.

Thus, by Mathematical Induction the result s true.
Again, prove that (AB)» = AnBn

Use Mathematical Induction:

Step 3: Resultis true forn=1

(AB) =AB

Step 2: Assume that result is true for n = k
So, (AB)k = AkBk

Step 3: Prove that result is true forn =k + 1
That is, (AB)k+1 = (AB)X (AB)

= AkBk (AB) (using step 2 result)

= AX(BXA)B

=AX(ABX)B

= (A*A) (B*B)

= Ak+1 BK+1

=R.H.S

Thus, resultis true forn=k + 1

Therefore, by Mathematical Induction we have (AB)» = A» B» for alln € N.
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Question 13

IfA= [; —Ba] is such that Az =, then:

(A)1 +a*+ By =0 (B)1-a%*+ By =0
(O1-a?>-By=0 D)1+a’*—-By =0
Solution:

Option (c) is correct.
Az=1

g g
[a ;By Ey-(l)-az]:[(l) (1)]
Ora’?+ By =1
Orl-a®?-By=0

Question 14

If the matrix A is both symmetric and skew symmetric, then:
(A) A is a diagonal matrix

(B) A is a zero matrix

(C) Ais a square matrix

(D) None of these

Solution:

Option (B) is correct.

Question 15

If A is a square matrix such that A2 = A, then (I + A)3 - 7A is equal to:
(A) A (B)I=A

(A1 (D) 3A

Solution:

Option (C) is correct.

Explanation:

AsA2=A

Multiplying both sides by A.
A3=A2A=A=A"2=A

Again.
(I+A)P-7A=13+A3+3[2A+3IA2-7A
Using A2 - A and A3 = A, we have
=[+7A-7A=1
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