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Q1. Find A-B, if

2 4 1 3
A= B = .

HEH

Q3. Fora 2 x 2 matrix, A = [a,] whose elements are given by

Q2. Find X, if

i
=7 write the value of a,,.
Q4. Constructa 2 x 2 matrix whose element a, is given by a, = i + 2.

Q5. Construct a 2 x 3 matrix whose elements are given by
a; = 2i-3j

Q6. Construct a 2 x 3 matrix whose elements are given by
a;=i+]j

Q7. Find xand y, if
x+2y 3y| [0 -3
4x 2| |8 2
Q8. Find the values of x and y, if
x+2y -y | |4 3
3x 4| |6 4f
Q9. Find the values of x and y, if
X+3y y| (|4
7-x 44 .0 4

Q10. Find AB, if

Q11. Find the value of y, if

N

Q12. Find the value of a, if

a-b 2a+c B 41 5
2a-b 3c+d| | 0 13

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 1



Q13. Find the matrix A. If
9 -1 4 _As 12 -1 _
-2 1 3 0 4 9
Q14. Find the value of y. If
X x-y| |3 1
2x+y 7 | |8 7[
Qi15.IfA=diag(1 -1 2)andB=diag(2 3 -1),find3A+4B.

Q16.IfA=diag(1 -1 2)andB=diag(2 3 -1),find A+B.
Q17. Find X, if

Y=32 and 2X+ Y= 1 0.
1 4 -3 2

Q18. Find 3A - 2B, if

2 3 4 3 05
A=|0 4 6|, B=|5 3 2
5 8 9 0 4 7

Q19. Write the order of AB and BA. If

1
5
A=[2635] and B=|,

3

Q20. Write whether both AB and BA exist. If they exist then write the order_If

5 4 3 5 1
A'{z 3} and B'[s 8 4}

Q21. If a matrix has 18 elements, what are the possible order it'can have? What, if it has 5
elements?

Q22. If A is a matrix of order 3 x4 and B is a matrix of order 4 % 3, find order of matrix (AB).

Q23. If a matrix has 24 elements; what are the possible orders it can have ? What, if it has 13
elements ?

Q24. If A is a square matrix and satisfies the relation A2+ A — I =0 then find A™".

Q25. Find the values of x and y when

O

Q26. Find the matrix A. If
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Q27.

Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

Q34.

Q35.

Q36.

Q37.

Q3s.

Write the value of k. If

B M

Find x from the matrix equation

RN

Construct a 2 x 2 matrix whose elements are given by
P>
R by
’ i+ j,i<j

Find x and y, if

MR

Find the values of x and y, if

2 2 sl

Construct a 2 x 2 matrix whose elements a; are given by :
a = [=3+]]
/ 2
Construct a 2 x 3 matrix A = [a] whose elements are given by
i-j
a; = i+
Construct a 2 x 2 matrix A = [a;] whose elements are given by
- + 2 - 2
a = i+ 2j) .
4 2
Constructa 2 x 2 matrix A= [aﬂ.,], whose elements are
(i + J)°
W52

Find the value of y, if
X=y 2| (2 2
x 5| |35
Find the value of x, if
[2x-y 5] [6 5
3 y| |3 -2]
Find the value of x, if

15 x+y| [ 15 8
2 y | |x-y 3
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Q39.

Q40.

Qa41.

Q42.

Q43.

Q44.

Q45.

Q46.

Q47.

Q48.

Q49.

Find the value of x, if

x+y 1] [7 1
2y 5114 5
Find the value of x, if
2x+y 3y | (6 0
0 4| |0 4
Find the value of y, if
3y—-x -2x| |5 -2
3 7|13 7/
Find the value of y, if

[2x 1 ] [4 1
| 5 x+2y| |5 0

Find the value of x, if

(3x+y -y| [ 1 2
2y-x 3| |5 3

Find matrices Xand Y, if

5 2

X+Y=[0 9

Find Xand Y, if

3

X+Y= 7o and X-Y=
2 5 0

Find the value of A+ Band A- B, if

} and x-y=[3 6}

0o -1

;

A= 2 3 -5 ¥nd B = 0 5 1 _
1 2 =1 -2 7 3
Find 3A - 2B, if
2 =1 1 4
A= 3 1 and B= 772

Find the matrix X such that 2A + B + X = 0,,where

X -1 2 B= 3 -2
3 4 1 5
Find a matrix A, if

SIFPIR R
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Q50. Find x, y, z, t, if

P M S

Q51. Find a matrix A such that 2A- 3B + 5C =0, where

B=_220and0=20_2
3 1 4 71 6

Q52. Find matrix X of order 3 x 2 such that 2A + 3X=5B. If

8 0 2 =2
A=|4 -2| and B=| 4 2
3 6 -5 1

Q53. Find the value of x + y from the following equation:

2o ol [ 2l 7]

Q54. From the following matrix equation, find the value of x.

x+y 4 B 3 4
5 3y| |-5 6
Q55. Find x, y, z, &, if

3)(y=x6_'_4 x+yl
z t -1 2t z+t 3

Q56. Solve the matrix equation
2 -2
MatiN
y 2y 9
Q57. Find the values of x and y from the following equation:
X 5 3 4 7 14
2 + =
7 y-3 1 2 15 .14
Q58. Find the values of x, y and z from the following equation:
X+y 2, [ 16 2
5+z ‘x-y| |9 4
Q59. Write the value of x. If
P 2 R -1] |10
371175
Q60. A matrix has 12 elements. What are the possible orders it can have?

Q61. If a martrix has 8 elements, what are the possible orders it can have? what if it has 5
elements?
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Q62.

Q63.

Q64.

Q65.

Q66.

Q67.

Q68.

Q69.

Q70.

Q71.

Q72.

Write the order of product matrix
1
2| [2 3 4]
3

Find x, y, z if the product of two matrices of orders (x + 1) x (2y + 3) and (2z - 3) x (3x - 2)

has order 5 x 6.

Write the value of A. If matrix

3 -3
- 2 =
A= |: 3} and A?2= }LA, then

Write the value of p. If matrix

Find A2 If

A= [cose sme]

—sin® cos 0

Write the value of k. If matrix

1 ]
= 2 =
A [_1 1 and A KA.

Find the values of k, aand b. If

0 2] 0. 6a
A'[s 4| 3 kA_[&b -16]

T

cosO sin® . " [sing —-cosO
cos 0 . +sin6 .
—sin® cosb [cOoS 6 sin6

Find value of x. If

Find the values of o for which A% = B, If

A=l"% and B=|1 9|,
11 5 1

Prove that the product of matrices
cos’0 cos0 sin0 and cos* ¢ cos¢sin
cos0sin0® sin’0 cospsin ¢ sin® ¢

by an odd multiple of g

ﬂ is the null matrix, when 0 and ¢ differ
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Q73.

Q74.

Q75.

Q76.

Q77.

Q78.

Q79.

Find a matrix D such that CD- AB=0. If

,f:\=[2 _1], .'s:=[5 2], c=[2 5].
3 4 7 4 3 8
Find aand b. If

1 -1 1
A= . B=|? and (A+B)=A?+ B2
2 -1 b -1

Prove that (A + B)? = A2+ 2AB + B If
A= 1 -1 . B= 2 1 _
2 3 10

If A, B, C are three matrices suchthat A=[x y 2]
a h g b'¢

B=|h b f|, C=|y|, find A(BC).

g f c z

Show that F(x) F(y) = F(x + y). If

cosx -sinx 0
F(x) = | sinx cosx 0.
0 0 1

Find x and y such that (xI + yA)?= A. If
A= 0 1 .
-1 0
Let

_ 0 ~tan(o/2)
" | tan(o/2) 0
I+A=(I _A)[COSa —sin a}

sina cosa

] and I be the ‘identity matrix of order.2. show that
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Nurturing Success...

MATHEMATICS - XIl | Types of Matrix and Operation of Matrix NCERT-Solution

Date: 18/10/2021

Si. - 7
Given that, A= 2 4 and B = 13
3 2] -2 5
A_pg=|2 4] [1 3
13 2] |-2 5
[ 2-1 4-3] [1 1
3-(-2) 2-5| |5 -3
S2. — i ]
Here X + 2 = 2 4
3 -1 |5 0

X = 2 4 ~ 2 -1 _ 0 5 )
5 0 3 -1 2 1
S3. Here element a,, denotes the element of first row corresponding'to'second column.

Given that for a 2 x 2 matrix

Tofind a,,, puti=1andj=2, we get
a,=
12 2
S4. Here a,=3 a3=1+2x2=1+4=5
a, =2+2x1=2+2=4 8, 72+2x2=2+4=6

3 5
The required matrix is [ ]
4 6

S5. Here a;= 2i-3j
a,=2x1-3x1=-1,a,=2x1-3x2=-4,a,=2x1-3x3=~7
a, =2x2-3x1=1, a,=2x2-3x2=-2; a,,=2x2-3%x3=-0

L[ 4T
1 -2 -5 243

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 1



S6.

S7.

S8.

S9.

S10.

S11.

a a a
Let [A]2/3 = |: 11 12 13:|
a21 822 323 2%3

Here a; =i+
a,=1+1=2; a,=1+2=3; a,=1+3=4
a,=2+1=3, a,=2+2=4, a,=2+3=5.
2 3 4
A=
[3 4 SLB
Given matrix equation is
x+2y 3y|_|0 -3
4x 2 8 2
Equating the corresponding elements, we get
-3
3y=-3 = = —=-1
y y 3
8
and 4x = 8 = X = Z=2
x=2 and y=-1
Here X+2y -y| _ |4 3
3x 4 6 4
-y=3 and 3x=6
y=-=3 and x=2
Here x+3y y|_|4 -1
7-x 4 0 4
= y==Tand 7-x=0
= ==fand x=7.
[0 -3] 4 +6
Here A= and Bs=
0 7] [O O:|
AB-_O -31[4 6| |0+0 0+0| |0 O
0 7][0 0] [0+0 0+0] [0 O
Given. y+2x 5 _ 7 5
-x 3 -2 3

Equating the corresponding elements, we have
y+2x =7

- (i)
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and -x=-=2 = x=2
Substituting x = 2 in Eq. (i), we have
y+4 =7 = y=3

S$12. Two matrices are equal, if its corresponding elements are equal
a-b=-1 .. (i)
2a—-b=0 .. (i)

On solving Egs. (i) and (ii), we get
—a= -1

a=1
S13. Given equation can be rewritten as
=2 3 5
Two matrices can be subtracted only when their order are same.

Ao 971 —1-2 4
2-0 1-4 3-9

8 -3 5}

S14. - i
Given, X X—yio 3!
2x+y 7 |8 7

On comparing, we have

x=3 and x-y=1

= y=x-1=3-1=2
s15. We have,
(1 0 0 2.0 0
A=[0 -1 0| and B=[0 3 O
(0 0 2 0 0 -1
(3 0 0 8 0 O 11 0 0
3A+4B= |0 -3.0(+|0 12 0 |=[{0 9 O|=diag(11 9 2)
0 0 6 0 0 -4 0 0 2
S$16. We have,
1 0 0 2 0 O
A=|0 -1 0| and B=(0 3 O
0O 0 2 0 0 -1
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1 0 0 2 0 0 300
A+B=|0 -1 0|+|0 3 0 |=/0 2 0Of|=diag(3 2 1)
0O 0 2 0 0 -1 0 0 1
S17. We have,
Y = 3 2} and 2)(+‘Y={1 0}
1 4 -3 2
ox + 3 2 _ 1 0
1 4 -3 2]
. ox = 1 0 3 3 2 _ -2 =2
-3 2] 1 4 -4 -2
- X = 1 -2 =2 _ -1 =1
2|—-4 =2 -2 -1
$18. We have,
3A-2B=3A+(-2)B
6 9 12 -6 0 =10 0 9 2
= =0 12 18|+|-10 -6 -4 [=/-10 6 14

15 24 27 0 -8w=14 15 16 13

$19. Here order of matrix A is 1 x 4 and order of matrix Bis4 x 1.
Now number of columns in A = number of rows.in B. So AB exists and order of ABis 1 x 1.

Also number of columns in B = number of rows in A. So BA exists and order of BAis 4 x 4.

S$20. Since order of matrix A is 2 x 2 and order of matrix Bis 2 x 3.
Now number of columns in A = number of rows in B. So AB exists and order of ABis 2 x 3.

Also number of columns in B#.number of rows in A. So BA does not exist.

S§21. The possible orders of the matrix when it has 18 elements are 1 x 18;2 x 9; 3x6; 6 x 3; 9 x 2;
18 x 1.

The possible orderofthe matrix when it has .6 elementsare 1 x5, 5x 1.

$22. Order of matrixAB =3 x 3

[-- If a matrix A has order x x y and:B has order y x z, then matrix AB has order x x z]

§23. The possible order of the matrix when it has 24 elements are 1 x24;2x 12; 3x 8; 4 x 6; 6 x 4;
8x3:12x2:24x1.

The possible orders of the matrix when it has 13 elements are 1 x 13, 13 x 1.
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S$24. Here A2+ A-T1=0

Pre multiplication by A-" on both sides

A(A2+ A-T)= A" x 0

= ATA2+ ATA-A1=0
= A+I-A"=0
= AT=A+1
S25. 2 -3[x] _[1]
1 1]ly] [3]
ov_3v] 1
2 {x 3yl _ [1
x+y | |3]
= 2x—3y=1and x+ y=3.
Now solving 2x—=3y=1and x+ y=3,
we get, x=2andy=1.
S$26. i ]
Here, 3A-B= ° 0 = 3A= > 0 + B
11 1) 1 1
5 0] [4 3 9 3 31
- + = :3
11 1] [2 5 3 6 12
1
= 3A=3 3
1 2
- A= 3 1
1 2
$27. 1 2][3.1 (7 11]
Given that, =
[3 4"2 D |k 23]
- 3+4 11+107] _ [7 11]
9+8 3+20] |k 23]
~ 7 11 _ A 11 - K =17
17 23] |k 23]

$28. Firstly we calculate the multiplication of matrixin LHS and then equate the corresponding elements
on both sides.

. : .11 3 x 5
Given matrix equation is =
4 5|2 6
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- o]l

Equating the corresponding elements, we get

xX+6=5
= x=-=1.
S29. a a
Let [Al,, = [ " ‘2}
aZ‘1 822 2%2
i
Here a = {! “_j
/ i+j, i<
a,=1-1=0; a,=1+2=3

a.=2-1=1; a.,=2-2=0

21

A= [0 3}
1 O 2x2

$30. Given matrixequation is

(1 3], [y 0]_[56] _ [2 6] [y 0]_[56
0 x| [1 2 18 0 2x| |1 2 18

2+y 6+0] [5 6] _ 2+y 6] [5 6]
0+1 2x+2] 1 8 1 2X+2 1 8

Equating the corresponding elements, we get

2+y=5 = y=3
and 2x+2=8
2x =
X =
and Y.=3
S31. _ T T _97 B T
2 1 2 ), y -2 _ 1 2
3wx) |1 5] |7 13]
2 4] [y 2] [1.2]
= + =
6 2x] [1 5| |7 13]
- =

2+y 2 | [1 2]
7 2x +5 | 7 13
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= -2+y=1 and 2x+5=13
y=1+2 and 2x=13-5
= y=3 and x=4.

U

S32. Let A=[a] be a2 x 2 matrix that

PREC LY
_|=3+1] |-3+2| 1
a, = T:‘I! 12=T=E
_|-6+1] & |—6+2]
a = T:E!azzszz
a, a 1 1/2
A= 11 12 —
a, 8, 5/2 2
S33. i—j
We have a=——"1<i<2and1<<3.
¥ I+j
— _ 1 _1 _ 1 y 1
Therefore, a,=0a,= gr 813= _E= 8y = §= a,,=0and a,, = - g
B
So the required matrix is A = 1
- 0 --
3 5
S34.

: 2
Here a;= @,15!52 and 1 <j<2. Therefore,

C(A42%? 9 (1+2x2R." 25
Mo A g 5T T T
2 2 2 2
2 22
LT@R2N g e @232
2 2
o140
So the required matrixisA{ B ’2}= 2 2
621 822 8 18
S35.
a, a
Let [Al, ,= { 1 12}
821 322 FuD
- .2
Here i (+Jr
2
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2 2
a, = (1+1) 21:2 a,= (1+2) :g
2 2 2 2
_ (2+1)2 9. _ (2+2)2 16
a, = =5 857 =5 =
2 2 2 2
2 3
A= 5
5 8

S36. _ [
Given that X=y 2 = 2 2
X 5 13 5

Equating the corresponding elements, we get
X—y=2
and x=3

Substituting x =3 in Eq. (i), we get

3—-y=2
= —y=-1
or y=1

$37. Given matrix equation is
2x-y 5 _ 6 5
3 y 3 -2
Equating the corresponding elements, we get

2x—y=6
and =-2

Substituting y = — 2 in Eq. (i), we get

2x+2=6
2X = 4
or xX=2
S38.
Given. 1S x+y _ 15 8
2 y xX-y 3

Equating the corresponding elements, we have
x+y=28
y=3

. (0)
.. (ii)

. ()

. (i)
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Substituting y = 3 in Eq. (i), we have

x+3=8
e x=5
$39.
Given matrix equation is Xty 1 = [
2y 5 4 5
Equating the corresponding elements, we get
x+y=7 (1)
and 2y =4 .. (i)
From Eq. (ii), we get
4
=_"_9
Y 2
Putting the value of yin Eq. (i), we get
x+2=7
x=25
S40. 5
Given matrix equation is X+y 3y = 6 0
4 0 4
Equating the corresponding elements, we get
2x + y= 6 (I)
and 3y=0 i)
From Eq. (ii), we get
0
= —=0
Y73
Putting y = 0 in Eq. (i), we get
2x =6
X=13
S41. — - L%
Given matrix equation is 3y —x -2x = Fani
3 7 3 7

Equatingthe corresponding elements, we get
3y—-x=5 - ()
and —-2x= =2 ... (1)
. -2
From Eq. (ii), we get x = > =1

Putting x = 1 in Eq. (i), we get
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3y-1=5

or 3y =6
,- 6
3
y=2
S$42,
Given that, 2x 1 = 4 1
5 x+2y 50

Equating the corresponding elements, we get

2x = 4 (i)
and x+2y =0 (1))
From Eq. (i), we get
X = i:2
2

Putting x = 2 in Eq. (ii), we get

2+2y =0
-2
2y = =2 or = —
= Yy y >
y = -1
S$43. Given matrix equation is
Ix+y -y|_ 1 2
2y —x 3 -5 3
Equating the corresponding elements, we get
3x+y=1 ()
and -y=2 ... (i)
From Eq. (i), we get y=-2
Puttingy = -2 in.Eqg: (i), we get
x-2=1
3x=3
x=1
s44.
We have, X+Y= 5 2 and X-Y= 35 6
0 9 0 -1
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. (x+v)+(x—v)=_5 2‘+[3 6]

0 9 0 -1
= 2X = 8 8

_0 8_
= X=18 8

20 8
_ ¥ = 4 4

0 4

and, (X+Y)-(X-Y)= | 2}—{3 6}

0 9 0 -1
= oy=|% 4
0 10
Y=l 2 -4
210 10
- y= 1 =2
0 5
S45. We have,
X+Y= [ and X-Y= 30
2 5] 0 3
7 0] 3 0
X + + (X — = +
XeN+X=-=|, {03}
_ ox = 7+3 0+0
12+0 5+3
- 2X=100:>X=1100=50
2 8 2|2 8 1 4
7 0 -3 0
d X+Y)-X-=-Y)=
an Xt+Y)-(X-Y) 2 5}[0 _3}
- oy = 7-3 0+0
12+0 5-3
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2Y

Thus, X

$46.

0:Y=140
212 2

;1

and Y= 20
1 1

Now, a+g= |2 2 2|0 5T
12 -1 [-2 7 3]
. A+pe |270 3%5 —5+1] _[2 8 -4
1-2 2+7 —-1+3| |-1 9 2
N A_B=A+(_B)=2 3 -5] [0 -5 -
12 -1 |2 -7 -3
240 3-5 -5-1] _[2 -2 -6
1+2 2-7 -1-3 3 -5 -4
S47. We have,
3a= (% - and (-2) B= —2 4§
9 3 —14 =4
3A-2B= 3A+(-2)B= 6 -3 852 -8
9 3 ~14 -4
N aa_op= | B2 =84E8)]_[4 11
9+(-14) B+ (-4) -5 -1
S$48. We have,
2A+B+X=0
= X==2A-B
. x= _o|1 2]_[3 2]
3 4| (4.5
. x| 2 A3 2
-6 -8] |-1 -5
N wo|2-3 -4+2
-6-1 -8-5

Clearly, A and B both are matrices of the same order 2 x 3. So, A+ B and A — B both are defined.
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= X = -1 =2 .
-7 =13

S49. 2 3 3 -6 _ _ o
LetB= 1 4 and C= 3 g . Then, the given matrix equationis A+ B = C.
Now, A+B=C
= (A+B)+(-B)= C+(-B)
= A+(B+(-B))=C+(-B)
= A+0O=C-B
= A= C-B.

SR

_[3-2 -6-3] [1 -9
-3+1 8-4| |-2 4

$50. The given matrix equation can be written as

2x 27| [3 3] _[9 15
2y 2t| |0 6] [12 18

- 2x+3 2z-3] [9 15]
2y  2t+6| |12 18

= 2x + 3 =0. 2z =3=45, 2y =12 and 2t+6=18
= x=3, z=9, y=6 and =6.
S51. We have,

2A-3B+5C=0

- 2A =3B~ 5C
_ u4[~2 2 0]_g[2507-2
3 1 4 7°1 6

. oa [~6-106%0 0+10

| 9-35%.3-5 12-30
. oac|[~16 6 10

-26 -2 -18
_ Ao 1[-16 & 10

2|-26 -2 -18
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-13 -1 =9
S$52. We have,
8 0 2 =2
A= 14 -2/, B=| 4 2
3 6 -5 1
and, 2A + 3X = 5B.
8 0] 2 -2
= 2|14 -2|+3X =5| 4 2
3 6_ -5 1
16 0 | 10 -10]
= 8 —-4[(+3X =] 20 10
6 12 —-25 5 |
10 -10] [16 O -6 -10
= 3X=1| 20 10 |- 8 —-4|=| 12 14
—-25 S 6 12 -31 =7
[ =2 -10/3
= X = 4 14/3
_—31;‘3 -7/3

§53. The given equation can be written as

2[13 y 0] [3 6

_|_
0 x| [1 2] [17

-
N
-
\l

2 6] [y 0 346
= + =
0 2x

2+y 6. [3 6]
= =
1 2x+2) 17

On comparing, we have

2+y=3 = y=1
2x+2=7 = x = 5/2
Thus, x+y=5R2+1= T2

$54. |f two matrices are equal then their corresponding elements are equal.

, _ .. |x+y 4 3 4
Given matrix equation is =
-5 3y -5 6
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S55.

S§56.

S§57.

Equating the corresponding elements, we get
x+y=3
and 3y=6

From Eq. (ii), we get

6
=—:2
Y73
Putting y = 2 in Eq. (i), we get
x+2=3
x=1
3x y|_| X 6 N 4 x+y
z t] |[—-1 2t z+t 3
_ 3x 3y| _ [ x+4 x+y+6
3z 3t| |[-1+z+t 2t+3
= 3Xx=x+4,3y=x+y+6,3z=-1+z+1{ 3t=2t+3
= 2x=4,x-2y+6=0,2z—-t+1=0,t=3
= x=2,y=4,z=1,1=3.
, -
-2
Wehave,[xz}—?; X =
y [2y] L9
x2| [3x] [-2]
- — =
y*] 6yl L9
x?=3x| _[-2]
- =
y*=6y| L[9]
= x?—3x=/—2and y>’-6y=9
= x)-3x+2=0and y>’-6y—-9=0
+
- (x— Dx=2) = Oand y= 2= V36413 “326+36
= x=1,2and y=3+32.
We have,

X 5 3 4 7 14
=2 + =
[7 y—S} |:'| 2:| {15 ‘14}

.. ()
... (i)
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N 2x+3 14 | _ |7 14
15 2y-4 15 14

= 2x+3=7,2y-4=14
= x=2,¥y=9
S58.
Here X+y 2 _ 6 2
5+z x-y 9 4

X+y=6,x—y=4 and 5+2z=9

= xX+y+x—y=6+4 and z=9-5
= 2x=10 and z=4
= x=25

Putting value of xin x + y =6, we get
5+y=6

= y=6-5=1

Thus x=5,y=1and z=4.

" aras 2] ][]
- R

On comparing, we have
2x—y=10, 3x+y=5

On solving, we get
X =/3.
$60. We know that if a matrix is of order m x n, then it has.mn elements. Therefore, to find all possible

orders of matrix with 12.elements, we will have tofind all ordered pairs (a, b) such that a and b
are factors of 12.

Clearly, allpossible ordered pairs of thisitype are
(1,12),412,1), (3, 4), (4, 3), (2, 6), (6, 2)

Hence possible order of the matrix are:
1x12,12x1,3x4,4x3,2x6and 6 x 2.

$61. We know that if a matrix is of order m x n, then it has mn elements.Therefore, to find all possible
orders of matrix with 8 elements, we will have to find all ordered pairs (a, b) such that a and b

are factors of 8. Clealry, all possible ordered pairs of this type are (1, 8), (8, 1), (2, 4), (4, 2).
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Hence, possible orders of the matrixare 1 x 8, 8 x1,2x 4,4 x 2,

If a matrix has 5 elements, then its possible orders are1 x 5and 5 x 1.

$62. Use the fact that if a matrix A has order m x n and other matrix B has order n x z, then the matrix
AB has order m x z that means if number of columns of matrix A must be same as number of
rows of matrix B then matrix multiplication AB is possible.

1
Let A= |2

3
and B=1[2 3 4]
order of matrix A=3x1

and order of matrix B=1x3

.. order of matrix AB = 3 x 3.

$63. For the product to be defined, the number of columns in first matrix should-be equal to the
number of rows of the second.

= 2y+3=2z-3
= 2(z-y)=6
= z—-y=3 (1)

Also, the product has same number of rows as the first matrix.

= x+1=5
= xX=4 (i)

The product has same number of columns as the second matrix.

= 3Xx—z=6
= 3x4-2=6 [using (ii)]
= 12-z=6
= zZ=6 -..(iif)

Using Eq. (jii) and Eg=(i),

6-y=3
= y=3
Thus, x=4,y=3,z=6.
Sed: Given matrix, A= [_2 _2} (1)
Also, A% = LA o ([))
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e an 232

3 3I[-3 3
_ [ 9+9 -9-9
|-9-9 949
_ [ 18 -18
| -18 18
__6-3 —6-3_6 3 -3
-6-3 6-3 -3 3
= LA = BA [From Eqgs. (i) and (ii)]
L=6
$65. Given that,
2 -2
A= i
{_2 2} ()
and A? = pA .. (i)
Now, we have
A= Ax A
a 2 2] 2 -2
|2 2]|-2 2
_ [ 4+4 -4-4
|-4-4 4+4
_| 8 =8
| -8, %8
Ry, 2 -2
-2 2
- A2=4x A [-- From Eq. (i)]
On comparingwith Eq. (ii), we get
p=4
S66. i
Here A= colse sin 0
-sin® cosHO
Then A= A A co§6 sin 6 co_se sin O
—sin® cosO||—sinB® cosH
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S67.
Given that,

Now,

S

cos® 0 —sin® 0
| —sin B cos 6 —sinBcosb

[ cos20

| —sin20

sin 20
cos 20

1
-1

-1
1] and A?=kA

A2 = 24

On comparing with A2 = kA, we get
k=2

S68.
Here,

Now

Thus

$69.

0
3k

Given matrix equation is [

kA=k0 2= 0
3.4 3k

2k | ~|~0 ©6a
—4k 3b -16

sin 0cos 0 + cosOsin0

—sin’ 0 +cos’ 0 }

"0 6a
3b -16

—4k = —-16,2k=6a and. 3k=3b
k=4 6a=2x4~and b=k

RN

and b=4
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3x+4 19
= =
2X+ X 15

Equating the corresponding elements, we get

3x+4=19
and 2x+x= 15
= 3x= 15
and 3x= 15
or X = 5.

$70. Firstly we multiply cos 6 and sin 6 inside the each element of the matrix and then using the

property of matrix addition we get

cos® sin0 . sin® —cos®
0s 0 , +sinH .
—-sin® coso cos 6 sin 0

| -sinbcos®  cos® 0

_—sin 0 cos 0+sinbcosH

(1 0
[0 1

I = unit matrix

S71. We have,
A2=B

o Ol|la O] 1.0
= 1 1(1 1 5% 1

[a2+o 0+0] 10

= a+1 Q+1| " |5 1]
«> 0] 11 o
= a+1 1] |5 1
= o?=1anda+1=5
= a = 1 and o = 4, which is not possible.

Hence, there is no value of o for which A2 = B is true.

[ cos?0  sinBcosH N sin® 0
sin0cos 0

¢0s> 0 +sin’ 0

—sinGcos O
sin 0

cos? 0 +sin® 0 sin 0 cos —sin@cosﬁ]

[ sin? 0+ cos? 0 = 1]
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S§72.

§73.

S74.

We have,

[ cos’0 cosesine}[ cos® ¢ cosd)sinﬂ

cosOsin®  sin’0 ||cos¢sind  sin’

_ [ cos? 0cos? ¢ +cosOcos psindsing cos? 0cos psind +cos OsinOsin? ¢
| cos® gcos0sin6 +sinOcos¢sing  cosOsinOcos ¢sing + sin? Osin’

_ [ cos@cosdcos(0—¢) cosBsingcos(dp—d)
| sinbcosd cos(0—¢) sinOsinpcos(6 — ¢)

(0 0 T T
= c0=-0=2n+1N—,neZ..cos(0—-—d)=cos(2n+1)—=0
0 0 [ o =( )2 € (6-9) ( )2 }
Let D= [a b].Then,
Xy
CD-AB=0
= CD = AB
2 5|[a b| [2 -1][5 2
= =
3 8]lx y| |3 4]|7 4
_ [2a+5x 2b+5y| [10-7 4-4
[ 3a+8x 3b+8y| |15+28 6+16
- (2a+5x 2b+5y| [3 O
| 3a+8x 3b+8y| |43 22
= 2a+5x=3,3a+8x=43,20+5y=0and 3b + 8y =22

Solving 2a+5x=3and 3a+ 8x=43
a=-191and x=77.
Solving 2b + S5y =0 and 3b + 8y.=22, we get

b ="<110and y = 44.

Ho[a p]_[-191 110
x y| | 77 44 |

We have,

(A+ By =A%+ B2
= (A+B)(A+B)=A?+B? [By distributive law]
= A+ BA+ AB + B>= A% + B? [By distributive law]]
= BA+AB=0
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- [ 1

BN

~1lfa 17 _[0 0]
~1|lb -1 |0 0

a+2 -a-1| [a-b 2]_ (0 O]
b-2 —-b+1 2a-b 3 |0 0
2a—-b+2 —a+1 (0 O]
= -
[ 2a—-2 —b+4} 0 0
= 2a-b+2=0,-a+1=0,2a-2=0and-b+4=0
= a=1,b=4
S75. i y
17 -1 2 1
Weh A= d B=
e have 2 3 an L 0]
A2= AA = 17 =11 —1:—1 -4
12 3 ]2 3 8 7
AB = 1T =12 1 _ 11
12 310 7 2
2AB = 2 2}
114 4
2 12 1 2
B?= BB = = 0
|1 0j|1 0 2.1
A+B= 1 -1 . 2 -1 _ 30
12 3 170 3 3
- (A+ By = 3013 0 _ 9 0 ()
13%3]||3 3 18 9
-1 -4 2 2 2
Also, A2+ 2AB + B? = + + X = 6 0 ... (i)
8 7 14 .4 2 1 24 12

From (i) and (ii); we obtain that

(A + B)? # A2+ 2AB * B2,

§76. Since the product of matrices is associative, therefore we can find ABC either by finding (AB)C
or by finding A(BC). Let us find A(BC).

Since Bis a 3 x 3 matrix and C is 3 x 1 matrix. Therefore, BC is of order 3 x 1.
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Now,

Clearly, Ais of order 1 x 3 and BC is of order 3 x 1. Therefore, A(BC) is of order 1 x 1.

Now,

S§77.

We have,

S78.
We have,

Now,

- {"V
-y X

2 _ 2
- |* 7Y
{ —2Xxy

a h gl x ax+hy+gz
h b flly|=|hx+by+ifz
g f cl|lz gx +fy +cz

ax +hy+gz

ABC) =[x y z||hx+by+fz

gx +fy +cz

A(BC) =l x(ax + hy + gz) + y(hx + by + fz) + z(gx + fy + ¢2) ]

A(BC) =[ax?+ 2 hxy + by? + ¢z + 2 fyz + 2 gzx ]

F(x). F(y) =

F(x). F(y) =

F(x). Fy) =

xI + yA =

xI + yA =
xI.+ yA =
(xI + yA)? =
X ¥V _

2xy | _
X2—-y2

[cosx —sinx Ol[cosy —-siny 0

sinx cosx O} siny cosy O

0 0 1 0 0 1

[cos xcos y —sinxsiny —sinycosx —sinxcos y~ 0

sinxcosy +cosxsiny —sinxsiny +cosxcosy 0
0 0 1

[cos(x +y) —sin(x+y) O
sin(x+y) cos(x+y) O[=Fx+y)

0 0 1

A
0 1A
-1 0

o 1
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= x>=y>=0 and 2xy =1

= x==xy and 2xy = 1

Now two cases arise.
Case I: When x =y and 2xy = 1

In this case, we have

1

x=yand2xy=1 = 2x*=1 = x=+—
ey 2

[X—landy—lJ (x—_Landy—_lJ
Z ) o 72 72

Case ll: When x = -y and 2xy = 1
In this case, we have
x=—-yand 2xy=1=2x*=-1=>x=+—

72

[%z%andy:%] or (x=—%andy=%)

S79. - o r o
10 0 —tan— 1 —tan—
We have, I+A={ 1]+ 2 Yo, 2
tan— 0 tan— 1
10 0 -tanE 1 tanE
and, I—A= {O 1}— 2 = 2 .
tan— 0 —tan— 1
coso —Sino 0 tang cose .— Sina
] pe o * | ne |
sina coSu o sinar cosa
—tan— 0
2
1—tan2 % 2 tan
2 _
oL o oL
1 tan— || 1+ tan’=  1+tan’=
- 2 2 2
o o oo
—tan— 1 2tan— 1-tan® —
2 2 2

1+tan?®  1+tan2 2
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1-£ 2t
2 2

T+ A+t where ¢ = tan —
~t 1| 2t 1-¢ 2

1+t 1+¢2
(-2 4217 2t +t -t 1+12  —t(1+1?)

142 1+62 | | 1+ 1+t | [1 —t
—t+t2+2t 22 +1-#° t+t?) 1+ £
1+ 8 1+ t2 1+ ¢2 1+ 12
1 —tanZ

2 =]+ A [from Eqg. ()]

L
tan— 1
i 2
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MATHEMATICS - Xl | Symmetric and Skew Symmetric Matric NCERT

Q1.

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Qs.
Q9.

Q10.

Qil.

Date: 18/10/2021

Verify that (A— A’) is a skew symmetric matrix. For the matrix
15
A= ,
o7

Show that the matrix

o 1 -1
A=|-1 0 1] isaskewsymmetric matrix.
1 -1 0

Show that the matrix

115
A=|-1 2 1]isasymmetric matrix.
5 13

If B is a skew symmetric matrix, write whether the matrix (ABA!) is symmetric or skew
symmetric matrix.

Is matrix
0 -1 2
A=| 1 0 -3| symmetric or skew symmetric?
-2 3 0

Verify that (A + A’) is a symmetric matrix. For.the matrix

Ao 7|

For what value of x, is the matrix

0o 1 -2
A=|-1 0 3 |askew-symmetrix matrix?
x -3 0

Prove that a matrix-which is both symmetric as well as skew-symmetric is a null matrix.

Prove that every square matrix can be uniquely expressed as the sum of a symmetric
matrix and a'skew-symmetric matrix.

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

Express the matrix

3 2 3
A=|4 5 3| asthe sum ofa symmetric and a skew-symmetric matrix.
2 45
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Q12. Express A as sum of two matrices such that one is symmetric and the other is skew
symmetric. If

b

|
o A~ W
D a N
~N W O;

Q13. Express the following matrix as the sum of a symmetric and a skew symmetric

3 3 1
matrix; | -2 -2 1.
-4 -5 2

Q14. Express the following matrix as the sum of a symmetric and a skew symmetric

6 -2 2
matrix; | -2 3 -1].
2 1 3
Q15. Express the following matrix as a sum of a symmetric and a skew-symmetric matrix and
3 -2 4
verify yourresult | 3 -2 -5].
-1 1 2
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Nurturing Success...

MATHEMATICS - Xl | Symmetric and Skew Symmetric Matric NCERT-Solution

S1.

S2.

S3.

S4.

S5.

Date: 18/10/2021
A_ A= 1 5 _ 1 6 _ 0 -1
16 7 5 7] [1 O

0 -1 [0 1 [o -1 ,

This shows that (A — A’) is skew symmetric matrix.

o 1 -1
Here A=|-1 0 1
1 -1 0
0 1 -1 [0 -1 1 0 1 -1
A=|-1 0 1[=1 0 1=—--1 0 4|=-A
1 -1 0 -1 1 0 1.=1"0
This shows that A is skew symmetric matrix.
1 -1 5
Here A=|-1 2 1
|5 13
1 -1 5
A=|-1 2 1 =A
| 5 143
This shows that A is symmetric matrix.
(ABA') =((A")"(ABY)
=AB'A’
= A(-B)A’ [- B=-8B]
= —-ABA’

Thus ABA' is.a skew symmetric matrix.

0 -1 2
Here A= 1 0 -3
-2 3 0
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0 -1 2] Jo 1 -2 0 -1 2
A= 1 0 -3|=[-1 0o 3|]=—-| 1 0 -3|=-A

2 3 0 2 -3 0 —2 3 0
A= —A

Thus A is skew-symmetric.

S6. - -
Here A= 1o
_6 7_
-
A = ©
_5 7_
[1 5] [1 686 2 1
ArA= g 7_*[5 7}'[11 14}
Now (A+ A = 2 1] _[2 11 =(A+A)
11 14| [11 14|

This shows that (A + A’) is symmetric matrix.

S7. If A is matrix, then condition for skew-symmetric matrix is A ='— A, where A" is transpose of

matrix A.
o 1 -2
Given that, A=|-1 0 3
x -3 0
We know that,
if A is a skew-symmetric matrix, then
A=-A .. (i)
From Eq. (i)
0 1 -2] 0 -1 x
-1 0 38|=—( 1 0 -3
| x -3 0] -2 3 O
w0 1 2] 0 1 —=x

!
—_—
o
w
1

[
—
o
w

Two matrix are equal, if its corresponding elements as well as order are equal.

= X = 2.
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S8. LetA= [aﬂ.] a matrix which is both symmetric and skew-symmetric.

Now,
A=[a] is a symmetric matrix

= a,= a, forall i j ... (i)

Also,
A= [a&.] is a skew-symmetric matrix.
a,=—a, forall ij

= a.=-a, forall ij ... (i)

a;=—a; forall ij
= 2a,= 0 forall i,j
= a;=0 forall i,j
= A=[a] isanull matrix.

S9. Let A canbe square matrix. Then,

A= %(A+AT)+%(A—AT)=P+Q (say),where

P=%(A+AT) and Q=%(A—AT).
Now, PT = (%(A + AT))T =%(A + AT) [ (KA)T = KAT]
= PT = %(AT+(AT)T) [~ (A+B) = Al +B7]
= (= %(AT FA) [ (AN =A]
= PT= %(A+AT)=P [By eomm. of matrix add.]

P is a symmetric matrix.

Also Q= 1 A—_ AT T_—l 4_477_—1 AT —_(ATY
T 21( T ) 21'( T)
= (;) ——A —A_——A—A _—(3

Q is a skew-symmetric.

Thus, A =P+ Q, where P is symmetric matrix and Q is a skew-symmetric matrix. Hence A is
expressible as the sum of a symmetric and a skew-symmetric matrix.
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$10. Let A be a symmetric matrix

A=A - (D)
Let C= BAB
C'= (B'ABY = (ABY (B') = BA'B [-- (AB) = B'A’ and (A) = A]
= B'/AB [Using (i)]
=C

which show that B'AB is a symmetric matrix.

Let A be a skew symmetric matrix

A= —A .. (i)
Let C=BAB
C' = (B/AB) = (ABY (B)) = B'A'B [ (AB) = BA  and{(A" = Al
= B'(-A)B =-B'AB [Using Eq. (i)
=-C

which shows that B’AB is a skew symmetric matrix.

S11. We have,
(3 2 3] 3 4 2
A=|4 5 3| = A'=|2 5 4
2 4 5 3 3 5

So, A+AT=14 5 3|+|2 5 4/=|6-10 7

and, A-AT=|4 5 3|=|2 5 4|=| 2 0 -A

3 3 Y
Let P=%(A+AT)= 3 5 72
ViV I
0 -1 Y
and, Q=%(A—AT)= 10 -Y%
N o
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Then, PT

and, Q7

Thus, P is symmetric and Q is skew-symmetric.

oy
A

Also, P+ Q

=| 1

) )

3 3 Y
=| 3 5 7
% 7 5

+ 1

o] Vb %

- )

SENNING

0

1
2

Il
N W
H N

a W w

of hh

Thus, we have expressed A as the sum of a symmetric and a skew-symmetric matrix.

S12. Here,

Now

and

Let

3 2
A=14 1
_06_
3 4 0
A=12 1
_53_
(3 2 5].13.4 0
A+A =14 1 +2 1 6
0.6 7{ |5 37
(33772 5| [3 4 0
A-A=44 1 3|-|2 16
0 6 7| |5 3,7
6 6
1 1
=E(A+A)=§62
5 9

B~ © O

—

N W
N | ©
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3 3 >
2
9
P=13 1 —|=P
2
59,
._2 2 =
So P is a symmetric matrix
0o -1 >
02 5 2
1 a1 3
Also Q=E(A—A)=§ 2 0 3(={1 O 5
-5 3 O 5 3
-— — 0
L. 2 2 B
_ 5 _ 5 1
o 1 —— 0O -1 =
2 2
3 3
'=|-1 0 —=|=-11 0 —|==
Q 5 > Q
5 3 53 5
| 2 2 | | 2 2 :
So Q is a skew symmetric matrix.
3 3 ) 071 s
S 23 325
Also P+Q=31§+1 O_E=413=A
0.6 7
5241183
1222 | [ 2 2 )
Thus, we have expressed A as the sum of a symmetric and.a skew-symmetric matrix.
S13. Let,
[ 33 -1
A=|2--2 1
-4 -5 2]
3 -2 4
A=1|3 -2 -5
-1 1 2]
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Now,

and

Let

So P is a symmetric matrix.

Also

Also

P= L(A+A)=21| 1 4
2 2

w
w

NN =

o N,
w MN|w

w
o

o No
W N|w

NwNplg o

w
o N,

NN =

I
[
0
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S14. Let,

6 -2 2
A: -2 3 -1
2 -1 3
(6 -2 2]
A=|-2 3 -1
2 -1 3
6 -2 2]
Now, A+A=|-2 3 -1
2 -1 3
(6 —2 2
and A-A=|-2 3 -1
2 -1 3
Let p= laray=1
) 2
6 2 27

2 -1 3
So P is a symmetric matrix.
1 1
= —(A-A)=—
Let Q 2( ) 2
00 o]
Q=40 0 0| =
0 0O

So Q is a skew symmetric matrix.

6 2.2
Also P+Q=1|-2 31|+
2 -1 3

o O C
o O O

o O o
o O O

=|-2 3
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S$15. Write the given matrix Aas A=P+ Q

where P= %(A+A’) and Q=%(A—A’)

Also, verify that P is a symmetric matrix and Q is a skew-symmetric matrix

3 2 4
Let A=| 3 -2 -5
-1 1 2

Let us introduce two matrices P and Q, such that

1
—(A+A
S (A+A)
1

d = —(A-A
an Q 2( )

We will show that A= (P+ Q)

First we find the matrices Pand Q and check whether they are symmetric and.skew-symmetric
matrices.

So, p= %(A+A')

1 3 2 -4 3 3 -1
- P=24 3 -2 5|+-2 2 4
-1 1 2| |4 5.2

; 6 1 -5
P = 2 1 -4 -4
-5 -4 4
1_ 6 1 -5
Now, P = 2 1%-4 -4|=P
6 -4 4
Since, P =P
P is a symmetric-matrix.
Now, = % (A-A")

3 2 4 3 3 -1
= 3 2 5(-|-2 -2 1
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N| =

Now, Q =

N =

n
|
|
%)
o
|
(o)

=-Q
Since, Q=-Q

Q is a skew-symmetric matrix.

Now,

6 1 -5 ; 0 -5 =3
P+Q= 1 4 4|+-|5..0 -6
-5 -4 4 376 O

6 1.<5|+[0 -5 -3
- Y 1 4al+s 0 -6
21 5424 4] [3 6 0
6 4 8] [3 -2"-4
~M's 4 —10]=| 342 5
2l 2 4] [Mv1 2

We haveproved that P+ Q= A
Hence proved.
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Nurturing Success...

MATHEMATICS - XIl | Inverse of Matrix By Elementary Opreation NCERT

- SMART ACHIEVERS

___________ Nurturing Success...

Date: 18/10/2021

Q1. Using elementary transformations, find the inverse of the matrix:
"5 3

5 7|

Q2. Using elementary transformations, find the inverse of the matrix:

2 1
7 4]

Q3. Using elementary transformations, find the inverse of the matrix:

1 1]
2 3]

Q4. Using elementary transformations find the inverse of the following matrix:
4 7
3 6|

Q5. Using elementary transformations, find inverse of

2 -6
1 -2]
Q6. Using Elementary Row Transformation (ERT), find.inverse of matrix:
A= (6 5
T |5 4]

Q7. Using elementary transformation, find inverse of matrix:

<

Q8. Using elementary transformation, find inverse of matrix:
A= [2 5}_
1 3
Q9. Using elementary transformations, find the inverse of the matrix:
4 5
3 4|°
Q10. Using elementary transformations, find the inverse of the matrix:
3 10
2 7]
Q11. Using elementary transformations, find the inverse of the matrix:

B
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Q12

Q13

Q14.

Q15.

Q16.

Q17.

Q1is.

Q19.

Q20.

Q21.

. Using elementary transformations, find the inverse of the matrix:
6 -3

-2 1|
. Using elementary transformations, find the inverse of the matrix:
(2 1
4 2 )
Using elementary transformations, find the inverse of the matrix:
3 1
4 2 '
Using elementary transformations, find the inverse of the matrix
(2 1 2

11 2
2 3 1

Using elementary transformations, find the inverse of the matrix

2 -3 3
2 2 3
3 -2 2

Using elementary transformations, find the inverse of the-matrix
11 1
2 1 -3
1 1 1

Using elementary transformations, find the inverse of the matrix
13 -2
-3 0 -5
2 5.0

Using elementary transformations, find the inverse of the matrix
17 2 3
2 5 7
-2 -4 -5

Using elementary transformation, find the. inverse of the following matrix :
2 5 3
3 4 1].
16 2

Using elementary transformation, find the inverse of the following matrix :
2 14
4 0 2
3 -2 7

Add.
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Q22.

Q23.

Q24.

Q25.

Q26.

Q27.

Using elementary transformation, find the inverse of the following matrix :

101 1
2 1 1
1 -2 3

Using elementary transformations, find the inverse of the matrix
(2 0 -1
5 1 0
01 3

Using elementary transformations, find the inverse of the matrix
13 -2
-3 0 1
2 1 0

Using elementary transformations, find the inverse of the matrix
1 2 -2

Using elementary transformations, find the inverse of the matrix

3 0 1
2 3 0
0 4 1

Using elementary transformations, find the inverse of the matrix
-1 1 2
12 3
3 1 1
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Nurturing Success...

MATHEMATICS - XlIl | Inverse of Matrix By Elementary Opreation NCERT-Solution

S1. Let,
A= {2 3}
5 7
Now A=JA
2 3 10
= =
[5 7} {0 1

Applying R, <> R,

MM

Applying R, - R, - 2R,

11 -2
- =
2 3 1
Applying R, - R~ 2R,
11 -2
- =
0 1 5
Applying R, - R—R,
10 [—7
- =
0 1 | 5
Thus A ="
—]
S2. Let,
_12 1
7 4
Now A=A

2 1 10
— =
[7 4} {0 1

}A

Date: 18/10/2021

[ ATA =]
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S3.

Applying R, & R,

Applying R, - R, - 3R,

- 247

Applying R, - R,— 2R,

S R

Applying R, - — R,
11 -3 1
= = A
0 1 -7 2

Applying R, - R—-R,

R 10/ _[4 —1A
01 |-7 2]
Thus Al = 4
__7 2_
Let,
1 -1
S
2 3
Now A= JA

SR P R o

Applying R, » R, - 2R,
L=
0.5

: 1
Applying' R, — ng

|
|
N
- O
||
p=Y

1

o
|

-

| I
1l

|

(6 BN \S TN

[+

AA = ]
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Applying R, - R, + R,

31
10 5 5
= A
- [o 1] 21
L 5 9l
_ 3 1_
5 5 13 1
Th A= = — . v ATVA=]
. BRI [ !
L 5 &
S4. Let,
A= 4 7
3 6
Now A=A
4 7(_(10 A
3 6 0 1
Operating R, > R, - R,
1 1 - 1 1 A
3 6 0o 1
Operating R, - R, — 3R,
T1_] 1A A
0 3 -3 4
. 1
Operating R, — 3 R,
i1
{1 1}= ) 4lA
0 1 3
Operating R, - R/'= R,
7
2 _°
R
0 1 4 4
3
7
2 __
Thus A= 3| = 1{ 6 _7] [.- AA=1]]
1 4 3|-3 4
3
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S5.

S6.

Let,

Now A=TA
2 -6 1
= =
1 -2 0
Operating R, > R, - R,
1 4| _
1 -2

Operating R, > R, - R,

e

Operating R, — % R,

1 4] _
o 1] |-}
2

Operating R, > R, + 4R,

|
1
o

1 0] _ -

M

L 2

[ -1

Thus 1= 1
L2

Given matrix is

Let A=1TA

Applying R, - R,— R,, we get

sl

_1A
1

[« AA=1]
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Applying R, - R,— 5R,, we get

o =[5 5]

Now, apply R, > R, + R,

o 5 )

Now, apply R, > (-1) - R,

1 0] [-4 5]
- [0 J'_s —6_'A
Hence A = 4 5] [ ASA= ]
’ 15 -8 ' B

S§7. Given that matrix

Let A=1TA

3 2 10
= A

- [7 5] [0 1]
Applying R, > R,—2R,, we get

3 2] _ |1 0,

1 1 -2 1
Now, apply R, - R, - 2R,

10 _|39.,7%2 A

11 -2 1
Now, apply R, - R,—.R,,"we get

1.0 [5 -2] A

01| |-7 3]

5 -2
-1 = .. -1A =
Hence, A 7 3T [ ATA=]

S8. Given that matrix
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S9.

Now A=1TA

- B

Applying R, <> R,, we get
1 3 _ 0 1 A
2 5 1 0

Now, apply R, - R, - 2R,

530 )

Applying R, = (-1) . R,, we get

MR KR

Applying R, = R, = 3R,, we get

Hence, Al =

Let,

Now A

= Bl

Applying R, > R—-R,

- ol

Applying R, > R, - 3R,

1l
PN

- o117l

[ A1A = )]
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Applying R, > R, - R,

. 10]_[4 -5 A
0 1 -3 4
S
Thus Al = > . [ ATA=]]
.__3 4_
S10. Let,
A= 3 10
2 7
Now A= JA

- YRy

Applying R, > R—-R,

- 27l i

Applying R, - R, - 2R,

- o 1le S

Applying R, - R,—-3R,

. 1.0] _[7 -10],
0 1] |-2 48]
Thus A 2019 [ ATA=]]
._—_2 3_
S11. Let,
w2 -3
-1 2
Now A= IA

R R R

Applying R, - R, + R,

MR
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S12.

S13.

Applying R, > R, + R,

= bl

Applying R, - R, + R,

10 [2 3

= A

= [0 J 1 2]

Th ar= |28

us = _1 2_.
Let,

Now A=TA

1 1
1 —— —
= 2/ =16 0 A
-2 1 0 1
Applying R, - R, + 2R,
I
= 2| = 1 A
0O O — 1
3

Since R, has all elements zero.

Thus inverse of matrix Aidoes not exist.

Let a=2
© “la 2

Now A=TA

- <27l

[..

A A= 1]
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) 1
Applying R, —» §R1

1 1
1 — —
= 21=12 0 A
4 2 0o 1
Applying R, > R, - 4R,
1 1
1 = —
= 2= 2 0 A
0 0 -2 1

Since Fa‘2 has all elements zero.
Thus inverse of matrix A does not exist.

S14. _
Let A= s -
-4 2

Now A=1TA

3 -1 10
= = A

2l
Applying R, <> - R,

4 -2 0 -1
- {3 -1} ) {1 O}A
Applying R, - R, - R,
- T -1 _ -1 - A

3 -1 1 0
Applying R, - R,— 3R,

= bk

: 1
Applying R, — > '~

= T & A
0 1 2 3
2
Applying R, > R+ R,
1
N [1 o]_ 1 2|,
0o 1 2 3
2
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1
'3
Thus A= . [+ ATA=]
3
2 =
2
S15. 2 1 2
Let A=1[1 1 2
2 3 -1
Now A=TA
2 1 2 100
= 171 2|=/0 1 0|A
2 3 -1 0 0 1
Operating R, > R, - R,
10 O 110
11 2|=(0 1 0|A
2 3 -1 0O 0 1

Operating R, > R,—- R,and R, > R, - 2R,

10 O 1 -10
01 2(=|-1 2 0|A
0 3 -1 -2 2 1

Operating R, > R,- 3R,

10 0 1%1 0
01 2|=l/-1 2 0|A
00 -7 1 -4 1

Operating R, — —-;— R,

10 0 T-1 0

0 12/l=|-1 2 0|A

00 1 14 1
7 7 77
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Operating R, > R,-2R,

1
J

1 1 0
100 5 8 2 p
010/=|77 7 7
0 0 1 1 4 1
| 7 7 7]
-1 o [7 70
Thus A1 = _E E g = —|-5 6 2 [ A"‘A:)]
7 7 7 7 1 4 1
L
| 7 7 7
S16. 2 -3 3
Let A=12 2 3
3 -2 2
Now A=1TA

Applying R, & R,

3 -2 2 0 0 1
= 2 2 3|=|0 1 0|A
2 -3 3 10.0

Applying R, > R—R,

17 4 -1 o -1 1
= 2 2 3|=/0 10|A
2 3 L3 1 00

Applying R, -»R,— 2R, and R, > R~ 2R,

1 -4 -1 [0 -1
= 0 10 5/=[0 3 -2|A
0 5 5 1 2 -2

. 1
Applying R, — 10 R,
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= 0o 1 1 =10 i —1A
2 10 5
0 5 5 1 2 2
Applying R, - R, - 5R,
(1 -4 1] [0 -1 1]
1 3 1
O 1 =|_|0 — ——|A
= 2| = 10 5
5 1
0O 0 — 1 = -1
s 2] L 2 |
Applying R, »> —R,
[0 1]
1 4 -1 3 1
11_10 — —|A
= 0 1 2= 10 5
0 0 1 2 1 2
|5 5 5]
Applying R, - R, + 4R,
_ 1 .
10 1 |° 5 3
= 0 1 1 =10 3 —1 A
2 10 «. 5
00 1] |2 42
| 54 Q" 5]

Applying R, > R, —Ryand R,—» R, - %RS

22 .43

100 0 0
- 010:—%%0/-’\
00 1 21 2

| 5 5 5]
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2 45 3
? 1 ° |03
Thus Al= | —— — Ol=—[-1 1 O [+ ATA=1]
5 5 5 5 1 -2
21 2 )
. 5 & 5]
S17. (1 -1 1
Let A=12 1 -3
_1 1 1
Now A=TA
1 -1 1 100
2 1 -3|=/0 1 0JA
1 1 1 0O 0 1
Operating R, > R, - 2R, and R,—» R, - R,
1 -1 1 10 0
0 3 5/=|-2 10|A
0 2 O -1 0 1
Operating R, > —R,
17 -1 1 100
0 1 —E = _E 1 04{A
3 3 3
0 2 0 -1 0 1
Operating R, > R, - 2R,
(1 1 Al 1 0 0
0o 1 FE = _E 1 0OlA
3 3 3
ono 19 1.2
o 3 ] | 3 34™
. 3
Operating R, - 10 R,
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1 -1 1

0 1 -2|-=
3

0 0 1

Operating R, > R, + R,

10 -

2
3
0 1 -2
3
1

2
Operating R, > R, + ZR;and R,>R, +

3

100
0 1 0|=
0 0 1
Thus Al =
S18.
Let A=
Now A=
1 3 -2
= -3 0 -5 =
2 5 0

‘—‘wlmwl-n

-
o

[
| = | N

‘—‘M

—_
o

[
L= 0| N

’—‘l\)

N
o

o

= Wwl= o

5

o U=~
“-"ml—xml—x
]

>

w
—
o

RN

—_
o

3f%

[ A"A= ]
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Applying R, - R,+ 3R, and R, > R— 2R,

1 3 -2 100
= 0 9 1M1= 3 1 0]|A
0 -1 4 -2 0 1

Applying R, - R+ 8R,

1 3 2 100
= 0 1 21|=|-13 1 8|A
0 -1 4 -2 0 1

Applying R, - R+ R,

13 -2 100
= 0 1 21|=(-13 1 8|A
0 0 25 -15 1 9

Applying R, - il R

25 °
13 -2 1 0 O
= 0 1 21 =1]-13 1 8|A
00 1 |31 9
5 25 25
Applying R, - R, - 3R,
1 0 -65 40 -3 -24
- 01 21| =|-13" 1 8 A
00 1§31 9
5 25 25

Applying R, >R+ 65R,

1 A58
1 0 0 5 5
= 01 21 =|-13 1 8JlA
0 0 1 3 1 9
| 5 25 25
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Applying R, > R, - 21R,

- O O

Thus -1

$19. The given matrixis A =IA

1 2 3
= 2 5 7
2 -4 -5

Applying R, > R, - 2R,

o O
QO a4 N

3
1
1

Applying R, - R, - 3R,

O O a4
QO a4 N

0
0
1

Applying R, » R =2R,,

o O a4

00
10
0 1

1 .2 _3
5 5
-2 4 1,
5 25 25
31 8
5 25 25
1 .2 3
5
.2 4 1
5 25 25
31 9
| 5 25 25|
100
-|o 1 0]a
00 1

and R, > R, + 2R, we get

100
=|-2 1 0A
2 0 1

and R,— R, - R,, we get

5.0 -3
=144 1 -1|A
2 0 1

we get

3 241
=14 1 -1]A
2 0 1

[ A A= ]
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3 2 -1
Hence, Al=|-4 1 -1 [ A'A=]

S20. 2
Let A=13

[o) TS - N é )
-

Now A=1TA

0|A

A W N

o b O

N O W
I
o
-

Operating R, - R, — R,

1 -1 1
3 1
1 2

I
O O
o . O

4
6

Operating R, > R,— 3R, and R,—» R,—- R,

1 -1 1 10 -1
0 7 —2|=|-3 1 3|A
07 1 |-10 2

1 -1 1 1.0 -1

0o 1 -2/ 21 3,4
7 7 7 7

0 7 M 10 2

Operating R/ >R, + R,and R, > R,— 7R,

10 2 4 1 4
7 7 7 7
0 1 2[=[_2 1 3|,
7 77 7
oo 3 | 2 -1 -1
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Operating R, — %Ra

10§ il_i
7 7 7 7

0 1 -2l=|3 1 3|,
7 7 7 7
00 1] 2 11
| 3 3 3]

Operating R, > R, — gRSand R,—»>R,+ %RB

2 8 7
100 21 21 21
0 10|= _% % %A
00 1 2 11
3 3 3]
2 8 7]
s 1 | LapE
1= |- — — | = —=+ 1 7 . A1A =
Thus A 21 21 3|" 21 12 . Lo ATA=]]
2 1 1 o
3 3 3]
s21. o 4 4
Let A=|4 a2
3427
Now A=TA

2 <14 100
0[A
3v-2 7 0 0 1

5.
o
N
]
o
-

Operating R, <> R,

3 2 7 0 0 1
4 0 2(=|0 10|A
2 -1 4 100
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Operating R, >R, - R,

1 -13] [-10 1
0 2(/=|0 10]|A
2 -1 4 100

Operating R, > R,—4R,and R, > R,—- 2R,

11 3] [-10 1
0 4 -10|=|4 1 -4|A
0 1 -2 30 -2

Operating R, & R,

1 -1 3] [-10 1
0 1 -2 2 (A
0 4 -10 4 1 -4

1
w
o

Operating R, > R, + R,and R,—» R,- 4R,

1 0 1 2 0 1
Operating R3—>—%R3 =10 1 2| =] 3 0 2|A
0 0 -2 -8 1 4

o
-
R
1}
w
o
o
by

Operating R, > R,— R, and R, - R,+ 2R,

1
10401012 7 1
= 01.0/=|11 -1 6|A
070 1 P
i 2 )
o 1y
2
Thus A'=|11 -1 -6 [ ATA=]]
4 -1
i 2 ]
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S22. 1 11

Let A=12 -1 1
1 -2 3

Now A=1TA
1 11 [100
2 -1 1=/0 1 0|A
1 -2 3 10 0 1

Operating R, > R,—2R.and R, > R~ R,

1 1 1 100
0 -3 —1|=|-=2 1 0|A
0 -3 2| |-10 1

Operating R, —>—% R,

1 1 1 1 00

o 1 1=12_1 ola
3 3 3

03 2 |-1 0 1

P
3 3 3
1 2 1
0 1 —|=|= —— OA
3 3 3
|0 0 3] |1 -1 1]
. 2 1 d 1
Operating R1—>R1-§R3‘ R,—> R2—§ an R3—>§R3
(145 2]
100] 9 9 9
0 1l 3 4
0.0 1 111
. 3 3 3l
(1 5.4.2]
Thus Al = E _g _1 = |5 2 _1 [ ATA=]]
9 9 9 9 9 9 9
I R |
| 3 3 3
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$23.

2 0
Let A= |5
0
Now A=1TA
2 0 1 10
= 51 0/=|0 1
0O 1 3 00
Applying R, - 3R, - R,
17 -1 -3 3
= 5 1 0|=1|0

o 1 3| |0

Applying R, -> R,— SR,

1 -1 -3 3
= 0 6 15| =1]-15
0o 1 3 0

Applying R, - R,— 5R,

1 -1 -3 3
= 0 1 0|=|-15
0O 1 3 0

Applying R, > R,— R,

17 -1 -3 3
= 0 1 0|=1|-15
0 0 3 15
. 1
Applying R, — 3 R,
1 -1 -3 3
= 0 1 0|=]-15
0O 0 1 5

-1
0

3

0
0|A

1

0
0|A
1
10
6 0[A
0 1
-1 0
6 -5|A
0 1
140
6 -5[A
-6 6
1.0
6 -5|A
2 2
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Applying R, - R, + R,

10 -3 -12 5 -5
= 01 0|=|-15 6 -5|A
0 O 1 5 -2 2

Applying R, - R, + 3R,

1 0 O 3 -1 1
= 0O 1 0|l=]|-15 6 -5|A
0O 0 1 5 2 2
3 -1 1
Thus A'=1|-15 6 -=-5]. [ %AV A =]
5 2 2
S24, 1 3 -2
Given matrixis A=|-3 0 -1
2 1 0
Let A=A
13 -2 1 00
= -3 0 -1/=10 1 0|A
2 1 0 0 0 1

Applying R, - R, + 3R, and R, - R, - 2R, we get

1 3 2 1.0.0
0 9 -7|=[3.1T0|A
0 -5 4 20 1

1" 3 -2 1 040

o 1 -L{=[1 1 o|a
9 3 9

0 -5 4 2 0 1

Now, applying R, - R, + 5R,, we get
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13 -2 1 00
7 1 1

0O 1 ——[=] = - O|A
9 3 9

00 | [-124

s 9/ L 3 9 |

Applying R, = 9R,, We get

13 -2 1 0 O
7 1 1

01 ——|=|= — O0|A
9 3 9

00 1 -3 5 9

10 21 0 -1 0
3 3
7 11
01 -——|=|= = 0l|A
9 3 9
oo 1] [3 5 9

100 1 -2 -3
01 0(=|-2 4 7|A
0 0 1 -3 5 9,
[ 10 w20 3]
Hence, A'=-A-2 4 7 [ ATA=]
=3 5 9|
S25. 1 2 -2
Given matrix.is A=|-1 3 0
0 2 A
Let A=]A

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 23



Applying R, - R, + R, we get

1 2 -2 100
0O 5 -2|=(1 1 0]A
o -2 1 0 0 1
. 1
Now, applying R =% R,, we get
1 2 -2 1 0O
o 1 “2[=|1 1 ola
5 5 5
0 -2 1 0O 0 1

12 2] 100
2 1 1
—= — — 0|A

01 5_550

o0 | |22,

i 5] |5 5 |

12 -2 1 00
0 1 2o 1 0]A
5 5 5
00 1 2 2.5
. 2
Applying R, > R, + 2R, and R, > R, + ERS'
We get
1. 2-0 5 4 10
O-1 0|=1]1T 1 2|A
0 0 1 2 2 5

Now, applying R, — R, — 2R,, we get

100 3 2 6
01 0/=1|11 2|A
0 0 1 2 25
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3 2 6
Hence, At=1[1 1 2 [ ATA=]]
2 25
S$26. 3 0 -1
The given matrixis A=|2 3 0
0 4 1
Let A=A
3 0 -1 100
= 2 3 0|=]|0 1 0(A
0 4 1 0 0 1
. R,
Applying R, — 3 we get
1 1
10 —— — 00
3 3
23 0(|=]0 10|A
0 4 1 0 01

1 0 A 1 0 0
3 3
2 2

03 —-|=|--1~0[A
3 3

04 1] [«0+0 1

. R,
Applying R, — ?,we get

170 1 1 0, "8G,
3 3

0 1 2.2 1 0|A
9 9 3

04 1] |0 0 1]

Applying R, - R, — 4R,, we get
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S§27.

10 -2 1
3 3
0 1 g = _g
9 9
00 8
L 9 | 9
Applying R, — 9R,,
We get
10 1 1
3 3
2 2
01 = |=]|-=
9 9
0 0 1] 8
. 1
Applying R1—>R1+§R3
2
and R, - R, —§R3,
We get
100 3
0 1 0|=]-2
0 01 8
3
Hence, A =R
8
-1
The given matrixis A= 1
3
Let A= 1A
-1 1 2 1
= 12 3|=]0
3 11 0

0 0
1OA
3
4
3
0 O
1
— O0JA
3
-12 9|
4 3]
3 _2|A
-127, 9y
4 3
3 2
-12 9]
1 2
2 3.
1 1
0
0|A
1

[-- ATA=1]
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By performing R, > R,+ R,, R, - R, + 3R,

-1 1 2 100
= 0 3 5/=|110]A
0 4 7 3 0 1
By applying R, > (-1)R,
1 -1 -2 -1 00
0 3 5|=[(1 10|A
0 4 7 3 0 1
By applying R, = R, - R,
1 -1 -2 -1 0 O
0 -1 -2|=[-2 1 —1|A
0 4 7 3 0 1

Now, applying R, > R, - R,and R, - R, + 4R,

1 0 0 1 -1 1
0 -1 2|=[=2 1 -1]A
o 0 -1 |[-5 4 -3

By applying R, > (-1)R,

10 0 1T -1 1
01 2|=12 -1 11]A
00 1 -5 4.-3

Now, applying R, > R, + 2R,

10 0 1 -1 1
01 0|=|-8 7 -5|A
0 0. =1 -5 4 -3

By applying.R;— (-1) R,

100 1 171
010|/=|-8 7 -5|A
00 1 5 4 3
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Y__E!:_B_g Nurturing Success...

Nurturing Success...

MATHEMATICS - XIl | Transpose Matrix and Matrix Polynomial NCERT

Date: 18/10/2021

Q1. Find A+ A if

1 2
4

A=

Q2. Find A+ A’, where A’ = transpose of A. If
"3 4"

A=

Q3. Ifmatrix A=[1 2 3], write AA'.
Q4. Find AT-B'". If

3 4
,lzw=—12,15=_121
12 3

0 1

Q5. Findx, 0<x< % when A+ A =1I. If

A= cOS X sin x
—sinx cosXx

Q6. For the following matrices A and B, verify that

1
(ABYy =B'A'; A=|-4| B=[-1.2 1]
3
Q7. For the matrices A and B, verify that (AB)"= B'A’, where
0
A=|1|,«B=[1 5 7]
2

Q8. Find the values of 6 satisfying the equation A"+ A= 1. If
A cos® —sind
| sino _coso|’

Q9. For the matrices A and B, verify that (AB)” = B'A’. If

-1
A=| 2| and B=[-2 -1 -4].
3
Q10. Find the values of a and b. If
12 2
A=|2 1 -2|is amatrix satisfying AA"=91I,,
a2 b
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Q11.

Q12.

Q13.

Q14.

Q15.

Q16.

Q17.

Q18s.

Q19.

Q20.

Find x if
(1 2 0][0]
[121]|2 0 1|[2]|=0
|1 0 2| x|
Find x, if
(1 0 2]|[x]
[x -5 -1]|0 2 1|[4|=0.
(2 0 3| 1]
Find the values of x, y, z if the matrix
0 2y =z
A=|x y -z| satisfy the equation ATA=1I,.
X -y z
Find A. If
2 —1 -1 -8 -10
1 0|A=|] 1 -2 -5/,
-3 4 9 22 15

Find the value of x such that

13
[1 x 1] 2 5
15 3

Find the matrix X so that

x123_—7—8—9
4 56| | 2.4 6

Find value of A2-3A + 21. If
2 0.1
A=|2 . 1.3].
110

Find k such that A? = kA =21,. If

o

Prove that A*-~5A+ 7I,=0.If

3

Find k so that A2 = 8A + kI. if

10 10
A—[_1 7] and I-[o 1]
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Q21. Show that A is a root of the polynomial f(x). If
10 2
A=10 2 1|; f(x)=x*—6x2+Tx+ 2.
2 03

Q22. Verify that A2—4A - 5I=0. If

A=

NN A
N a N

2
2].
1

Q23. Show that (al + bA)"= a"l+ na"-' bA, where I is the identity matrix of order 2 and n eN.

If A= 0 1 .
00
Q24. Prove that

1+2n -4n

3
'fA'L n 1-2n

1], then A" = { }, where n is any positive integer.

Q25. Prove that A2—5A + 7I = 0 use this to find A% If
31
A=
B
Q26. Find the numbers a and b such that A? + aA + bl = 0, where the matrix
3 2
A= :
i
Q27. Prove that, if

A | cose sin o
* |-sino cosa

. _ . n =], €0 na sin na e
(i) A . A|3 = A!t“Ij (i) (A) [_ Sin no. Cos nu] for-every positive integer n.
Q28. Verify that A*- A2-3A-I=0.If
1.0 -2
A=|-2 1 2].
3 4 1

Q29. If A and B are square matrices of the same.order such that AB = BA, then prove by
induction that AB" = B"A. Further, prove that (AB)" = A"B" for all n € N.

Q30. Prove that

33t g 111
Ar=|3"" 3" 3" neN.IfA=[1 1 1]
3t 3t 3 111

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 3



Q31. If a is a non-zero real or complex number. Use the principle of mathematical induction to
prove that

1 n n n-1

If A= [a ] then A= [a na ] for every positive integer n.
0 a 0 a"

Q32. A trust fund has Rs. 30000 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. 30000 among the two types of
bonds. If the trust fund must obtain an annual total interest of

() Rs.1800 (i) Rs.2000
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Nurturing Success...

MATHEMATICS - Xl | Transpose Matrix and Matrix Polynomial NCERT-Solution

Date: 18/10/2021

S1. Firstly we find the transpose of matrix A and then add the corresponding elements of both

matrices Aand A’.
Given that A= 12
_3 4_
A = 1
_2 4_
So. Aep= |1 2] [V 3] [25
13 4] |2 4 5 8
S2. B T
Given that matrix A= 3 4
_2 3_
A= 3 2
_4 3_
So. A+A’=34+32=66
2 3 4 3 6 6

$3. Matrix multiplication is possible when the number of columns of first matrix is.equal to the number
of rows of second matrix. First we transpose the matrix A of order 1 x,3then order of transpose
matrix is 3 x 1 that matrix multiplication is:possible and get resultantmatrix of order 1 x 1.

Given matrix is A=1[1 23]
1
A =4 2
3
1
Now, AA' =12 3]|2
3

=[(1x1)+(2x2)+(3x3)]
=[1+4+09]
= [14]
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4 3
-1 -2

[cosx  sinx
| —sinx cos x

[ cos x —sin x
| sinx cos X

I

1 = cos x—l—cosE = X = r
2 3 3

-1 2 1,5

S4. M _
Given, B= 121
12 3
41
Transpose of BisB'= | 2 2
. 1 3_
3 4] [-1 1
AT—-BT=|-1 2|-| 2 2
0 1] 1 3
[ 3+1 4-1
=|-1-2 2-2|=|-3 0.
| 0-1 1-3
S5.
Here A=
A =
Now A+ A =
cosx sinx _|cos X —sinx]| _
—sinx cos X sinx cos X |
2 COS X 0
= =
0 2Cos X |
= 2.C08 X =
S6. 1
Giventhat, A=|-4|"vand B=[-121]
3
To verify (AB) = B'A’
LHS = (AB)’
1
Now, AB= | -4
3

3x1
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-1 2 1
AB= | 4 -8 -4
__3 6 33><3
-1 4 -3
(ABY=| 2 -8 6 .. (i)
L 14 3 3x3
RHS = B'A’
o
Now, B=| 2 and A'=[1 -4 3],
L 1_3><1
o
BA = | 2 [1 -4 3.,
L 1_3><1
-1 4 -3
=2 -8 6 (ii)
L 1 -4 3 3x3
From Egs. (i) and (ii), we get
(AB) = B'A’
= LHS = RHS Hence verified.
S7.
0
Here A=|1|and B=[157]
2
0 0 0 O
AB= |41 5 7]=|1 5 7
| 2 2 10 14
(0 0 0] [0.1+2
AB) =11 &5 7 |=40"56 10
|2 10 14 0 7 14
_O‘
A= [1=[0 1 2]
2
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1
B=[15 7=|5
7
1 01 2
B'A = |5|[012]=/0 5 10
7 0 7 14
Thus (AB) = B'A". Hence Verified
S8. We have,
A= 0939 —sinB
| sin®  cos 0 |
AT [ cos® sinB]
| —sin® cos6 |
Now, AT+A=1,
- cos 0 sin® cos® -sin®] [1 O]
—sin® cosHO sin O cos @ | [0 1)
2cos 0 o ] [1 0]
j— =
0 2cos@| [0 14
= 2cos0=1
= cc:nsE)=1
2
= COSE}=COS£
3
T
= 9=2n1ti:§, nel.
S9. 1
We have, A=s{-2| and B=[-2 -1 .—4]
- 3_.
AT
AB=| 2|[-2 -1 -4]
- 3~
[ 2 1 4
= AB=|-4 -2 -8
-6 -3 -12

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 4



2 4 -6

N (AB)T=[1 -2 -3 0
4 -8 -12
-1 [-2 2 -4 -6
Also, B'AT=[-2 -1 -4]"| 2| =[-1|[-1 2 3=|1 -2 -3 .. (ii)
3 -4 4 -8 -12
From (i) and (ii), we observe that
(AB)" = B'A', Hence verified
$10. We have,
(1 2 2]
A=|2 1 -2
la 2 b
(1 2 a
= AT=[2 1 2
2 -2 b
AAT=9]

1 2 2 1 2
= 2 1 =2|1|2 1
a 2 bl|2 -2

9 0 a+2b+4 9.0 0
= 0 9 2a+2-2b1=40 9 0
a+2b+4 2a+2-2b a +4+b? 0 09
= at2b+4=0, 2a+2-2b=0 and a’*+4+b*=9
= a+2b+4=0, a-b+1=0 and a*+b’=5
Solving a+2b+4=0 a-b+1=0,
we get a=-2 and b=-1.
S11. 1 2 010
Here [121](2 0 4[[2|=0
1 02 x|
o7
= [M+4+1 2+0+0 0+2+2]|2|=0
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0

= [624]|2/=0
X

= 0+4+4x=0

= 4x = -4 = x=-1.
S12. Here,

10 2| x

[x—5—1]0214=0
2 0 3|1

X

- [x-0-2 0-10-0 2x-5-3]|4|=0

X
= [x-2 —10 2x-8]|4|=0
1
= [X(x=2)-10x 4 + 1(2x - 8)] = [0]
= X2—-2x—-40+2x-8=0
= x2—48= 0
= X2 = 48
X =.4../48
= XE= +4.3.
S$13. We have,
0 2y .2z 0 Mxw x
A=|x ¥y -2 = AT= |2y "y -y
X. =y z z. -z z
ATA=T,

0 x x]|][0o 2y z] [1 00

= 2y y =yl x y -z
z -z Z||x -y z 0 0 1

1]
o
-
o

2x2 0 0] [1 00

0 0 372 0 0 1
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= 2x=1, 6y*’=1, 3z2°=1

Z= ii

_ 1
AN 73

= X==*

-

S14. Since the product matrix is a 3 x 3 matrix and the premultiplier of Ais a 3 x 2 matrix. Therefore,

S15.

S16.

Ais 2 x 3 matrix.

Xy z
Let A= :
[a b c]

Then, the given equation becomes

2 1 1 -8 -10]

1 0 [X Y z}= 1 -2 -5

3 o4t g 22 15

2x —a 2y - b 2z-c (-1 -8 -10]

= X y z = 1 -2 =5
-3x+4a -3y+4b -3z+4c | 9 22 15|

= 2x—a=-1, x=1, -3x+4a=9, 2y-b=-8, y=-2,
-3y+4b=22, 2z-c¢=-10, z=-5, =-3z+4c=15
= x=1, a=3, y=-2, b=4, z=-5 and-c=0.

A:[XyZ] :[1 _2 _5]
a b c 3 4 of

We have,
1 3211
[1 X 1] 261112 =0
5.3 2 X |
7 +2x |
= [1 X 1] 12+x | =0
21+2x_
= T+2x+12x+ x2+294+2x=0
= X2 416x+28=0
= (x+14) (x + 2)'=0 = x=-2 or —-14.

Let X have the order m x n.
If its multiplication with a matrix of order 2 x 3 is defined.

n= 2.
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Also, if the product of a matrix of order m x 2 and another of order 2 x 3 is a matrix of order

2 %3,
m= 2.
X has the order 2 x 2.
X, X, /|1 2 3 (-7 -8 -9
Then roTe = 78 -9
X, X,||4 5 6 | 2 4 6]
X, +4x, 2x,+5x, 3x,+6x,| [-7 -8 -9]
- X, +4x, 2x,+5x, 3x,+6x,| | 2 4 6]
= X, +4x,= -7 and 2x, +5x,=-8

Solving these two equations, we get

Also x, + 4x, = 2 and 2x, + 5x, = 4

Solving these two equations, we get
1 -2

Thus X= 2 ol

S$17. Giventhat,

2 0 1
A=12 1 3
1 -10

We have to find the value of A>—3A + 21,
Now, 2=A.A

I
—_

1 and x,=-2

2 and x,=0

[ 4+0+1 0+0<1 2+0+0

=|4+2+3 041-3 2+3+0

5 -1 2
A2=19 -2 b
0 -1 -2

2-2+040-1-0

1-3+0
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Now,

and

Hence,

$18. We have,

100 0 0
2I=2/0 1 0|=[0 2 0
00 1 0 2
5 1 2][6 03] [200 1
A_3A+2] = |9 -2 5|-|6 3 9|+/0 2 0|=| 3
0 1 2| 1|3 30| |00 2 L3

2_3A+2[=| 3 -3 -4

2o 3 -2][3 -2] [9-8 -6+4].[1 -2
4 -2||4 -2| |12-8 -8ya| |4 -4

Itis given that A> = kA — 21,

1 -2 -
_ L [3 2] 1o
4 -4 4 -2| “|o A

1 -2 3k-2 <2k
4k =2k -2

= 3k—2=1, 4k=4, "-2k=-2 and -2k-2=-4

S19.
We have,

k=(1.

|
—
N -

—

N

e [ 3 1][ 3 1]4f 9-1 3+2] [ 8 5
—1 1.2 1-3-2 —-1+4]| |-5 3

_5A='(-5).3 (-5).1]:[—15 -5}
| (=5).(-1) (-5).2 5 -10

10] [7 0
7L,=7 -
0 1] [0 7

4
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S R e

= A2—BA+T7I, Hence proved

8-15+7 5-5+0( |0 O
| -5+5+0 3-10+7] |0 Of

§20. We have

doeaac| 1 O[T O[T O
~1 7][-1 7| |-8 49

. 1 K K
and, 8A +kI=8 Ol k! Ol 8 Of |k 98~ 0
17 0o 1| -8 56| |o k| | -8 56+k

A?=8A+ kI
1 0| _([8+k 0
-8 49 -8 56+k
= 1=8+k and 56+ k=49 = k=-7.
S§21. We have,
10 2
A=[0 2 1| and f(x)=x*-6x*+T7x+2
2 0 3

f(A) = A>—BA2+ 7TA + 2I,

10 2][1 0~2][5 0 8
Now, A2=AA=|0 2 1||l6"2 1|=|2 4 5
2 0 3[}270 3] |8 0 13
570, 8|[1 0 2] [21 034
A =AA=|2.4 5|0 2 1]|=|12-8"23
8 0 13]||2 0 3] 434" 0 55

F(A) = A°— BA? + TA + 2I,

21 0 34 5 0 8 7 0 14 2 00 0 0O
=112 8 23|-6|/2 4 5|+| 0 14 7|+|0 2 0O(=|0 O 0|=0
34 0 55 8 0 13 14 0 21 0 0 2 00

Hence, A is a root of the polynomial f(x) = x® — 6x% + 7x + 2.
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S22, 1 2 2
Here A=12 1 2
2 2 1
1.2 2|1 2 2
A2= A-A=|2 1 2||2 1 2
2 2 1[|12 2 1
(1+4+4 2+2+4 2+4+2 9 8 8
=|2+2+4 4+1+4 4+2+2|=|8 9 8
2+4+2 4+2+2 4+4+1 8 8 9
(9 8 8] 1 2 2 10
Now A2-4A-5]/= |8 9 8|-4/2 1 2|-5|0 1 O
8 8 9] 2 2 1 0 0 1
(9 8 8] [4 8 8 500
=!8 9 8/-[8 4 8|-|10 5 0
8 8 9] |8 8 4 0 05
(9-4-5 8-8-0 8-8-0 0.0 0
=|8-8-0 9-4-5 8-8-04=|0 0 0|=0
|8-8-0 8-8-0 9-4-5 00O
Thus A?2-4A-5]= 0.
S§$23. Here
A= 0 1
0.0
We shall prove the result by principle of mathematical Induction
P(n) : (al+ bA)™s a"[+ na"~"' bA
Letn=1
P(1)«(al+ bA)' = a'Il+1-a"~" bA
(al+ bA) = al+ bA
which is true forn = 1.
Suppose it'is true for n= k.
P(k) : (al+ bA)x = aki+ k - a*' bA ... ()

Letn=k+1
Pk + 1): (al+ bA)*' = @' I+ (k+1)-a"bA
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Now L.H.S.

(al + bA)Y*1 = (al+ bA)< - (al + bA)
(a1 + ka*' bA) (al + bA) [~ by using (i)]

a*1' I+ ka* IbA + a* IbA + ka*'b%A?
ak* ' I+ (k+ 1)a“bA [+ A2=0Q]
R.H.S.

The result is true for n = k + 1 whenever it is true for n = k. So by principle of mathematical
Induction it is true forall n € N.

a-[4

We shall prove the result by principle of mathematical induction

$24. Here,

P(n): A=

1+2n -4n
1-2n

Letn=1

Py AT = 1+2x1 -4x1] [3 -4
' 1 1-2x1] |1 1

which is true forn=1.

Suppose it is true for n= k

1+2k -4k
P (k) : Ak = r
® [ k 1-2& 0]
Letn=k+1
P(k+1): Ak+1= [1+2(k+1) -4(k+1)}=[2k+3 —4k—4}
ket 1-2(k+1)| [ k1" -2k -1
Now L.H.S. = Ak*1 = Ak. Af
1+2k -4k |[3 44
) Using (i
|k 1—2k][1 ~J [Using ()]

_ [3(1+2k) <8k —4(1+ 2k) + 4k
3k +1A=2k) —4k —1(1- 2k)

3+ 6k —4k -4-8k+4k
| 3k+1-2k -4k -1+2k

R.H.S.

2k+3 -4k-4
k+1 —2k-1
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The result is true for n = k + 1 whenever it is true for n = k. So by principle of mathematical
induction it is true for all positive integers.

S25. We have,

I
-
) )]

_ oaac] 313 1] o1 3+2]_[8 5
-1 2f|-1 2] [-3-2 -1+4] |-5 3

[ 1 [-1 — 7
A2-BA+T7I= ® + > > + 0
5 -10] |0 7

(%))

=0

U
=
|
a
BN
+
-\l
—
1}

(8-15+7 5-5+0| [0 O
| -5+5+0 3-10+7] [0 O

= A2=5A-T7I

A% = A2A2 = (5A — 71) (5A — 7I) = 5A (5A — 7I) - TI (5A ~7T)
=25A2—35A—35A +49]]

=25A2-35A—-35A+49]
=25A*2-T70A+49]

=25(5A—T7I)—T70A +49]
= 125A—175] - 70 A + 491

=55A—-1261
- 55 3 1 126 170 _ 165 55 . -126" 0 _ 39 55 _
-1 2 01 -55 110 0y -126 -55 -16

S26.
Here A= 32
1 1

A= A-A
32| (3 2| _|9+2.6%¥2| |11 8
= 1 1) [1 1 3%4 241 |4 3
: A2+ aA+bl="0
11 8] 3 2 10
= +a +b =
4 3| [1 1} [0 1]

[11 8] [3a 2a b 0
= + + =0
{ a a } [0 b}

1
o
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N 11+3a+b 8+2a+0| _ [0 O

4+a+0 3+a+b 0 0
= 4+a=0and3+a+b=0
= = —-4and3-4+b=0

b=1

Thusa=—-4and b=1.

§27. (i) We have,
A A= [ coso sina][ cosB sinp
“ P |-sina cosa|[-sinp cosp
N A A= " cosacosP-sinasinB sinocosp+cosasinP
“ P |-sinacosB-cosasinB cosacosp-sinasinp
- A A= [ cos(a+P) sin(a+P)]
« P |-sin(a+B) cos(a+PB)| “F

(i)  We shall prove the result by mathematical induction on n.

Step 1: When n =1, by the definition of integral powers of a.matrix, we have

A ¥ ]
So, the result is true forn=1.
Let the result be true for n = m. Then,

|

Now we will show'that the result is true forn=m+ 1 i.e.,

|

By the definition of integral powers of a square matrix, we have
A)" 1 =A)". A,

cos o Ssino
—sino coso

cos(1.a) “sin(1.)
—sin(1.a) cos (1. o)

(A)

Step 2:

cos mo. sinmao
—sinmol, cosmao

(A)" = [

cos(m+1)o sin(m+ Hao
~sin(m+1) o cos(m+1)o

CRUSE [

cos mo, sinma. coso Ssinao , .
= (A)"' = . _ [By assumption Eq. (i)]
| —sinmo cosmo||-sino cosa

Ay [ cosma.coso —sinmasina  cosma sin o+ sin mo cos o |

= = . . . .
“ | —sinmao cos o —cosmo sino —sin ma sin o + Cos m . Cos ¢ |
(A yn+ [ cos(ma+a) sin(ma+ o) cos(m+1)o sin(m+1)a]

= = i = .

“ | —sin(mo+ o) cos(ma+ o) —-sin(m+1) o cos(m+1) o]
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S$28.

This shows that the result is true for n = m+ 1, whenever it is true for n = m.

Hence, by the principle of mathematical induction the result is valid for every
positive integer n.

Let A=
Now AZ=
A =

Now  A®-A2-3A=]

Thus A*-A?-3A -1=0.

1 0 -2
-2 -1 2
3 4 1

1 0 2|1 0 -2
A-A=|-2 1 2||-2 -1 2
3 4 1|3 4 1

[ 1+0-6 0+0-8 -2+0-2
—2+2+6 0+1+8 4-2+2
_3—8+3 0-4+4 -6+8+1

(5 8 —4
6 9 4
-2 0 3

-5 8 4|1 0 -2
A2.A=|6 9 4| -2 -1 2
-2 0 3|3 4.1

-5+16-12 0+8-16 “10-16-4
6-18+12 0-9+16" -12+18+4
| -2+0+9 040+12 4+0+3

1 -8.4-10]
0 7,10
75027 7
<1 -8 -10] [-5 -8 4] 10
0 7 10 |-| 629 4|-3]-2 1
7 12 7 | |20 3] |3 4
1 -8 “10] [-5 -8 4] [3 0O
0 7410 |-| 6 9 4|-|-6 -3
7 12 7] |2 0 3] |9 12

|7+2-9-0 12-0-12-0 7-3-3-

1+5-3-1 —8+8-0-0 -10+4+6-0]
0-6+6-0 7-9+3-1 10-4-6-

0
1

o o
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S$29. Here A and B are square matrices of the same order such that AB = BA.
We shall prove the result by principle of mathematical induction.
P(n): AB"= B"A

Letn=1

P(1): AB'= B'A
which is true forn =1
Suppose it is true for n= k

P(k) : ABX= B*A
Letn=k+ 1

Pk+1): AB<*'= Bk+1 A,

Now L.H.S.= AB**' = A(BB") = AB(B") = (BA)B* = B(AB")

B(B“A) = (BBNYA=B*" A=R.H.S. [“WABF = B¥A]
The result is true for n = k + 1 whenever it is true for n = k. So by principle_of*mathematical

induction it is true for all n eN.
Also P(n) : (AB)"= A"B"

Letn=1
P(1): AB'= A'B!

which is true forn = 1.
Suppose it is true for n = k.
P(k) : (AB)k = A*B*

Letn=k+1
P(k + 1) : (AB)<* 1
Now L.H.S:

Ak + 1Bk + 1
(AB)<*' = (AB)* (AB) [. (AB)k= AXBX and AB = BA]

(A¥B¥) (BA) = AXBKBYA = AK(B**' A)
Ak(ABkﬂ) - (AkA)Bk+1 = Ak+ 18K+
RH.S.

This shows that the result is true for n = k. + 1 whenever it is true for n = k. So by the principle
of mathematical induction it is true forall'n € N.

S$30. Here,
1711
A=1[1 11
1711
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We shall prove the result by principle of mathematical induction.

3n—1 3.'1—1 3n—1
P(n): An= | 3" 371 3
3n—1 3n—1 3n—1

Let n=1

P(1):A"= | 3" 3" 3" |=]3" 3° 3°|=]|1

which is true forn =1

Suppose it is true for n =k

3k—1 3k—1 3k—1
P(k) : Ak= | 3K 3¢ 3K
3k—‘1 3k—‘1 3k—1
Let n=k+1
3k 3k 3
P(k+1): Ak+1= |3k 3k 3
3k 3k 3k
Now LHS.= Ax*1= A A
(31 3 3 M q[1.1 1
=3 3 8T 1 1
3#(—1 3k—1 3k—1 1 1 1

_3:(-1 y BN gk gk-1 gk +3k—1
- 3k—1 +3k—1 +3k—1 3k—1 +3k—1 +3k—1
3#(—1 +3k—1 +3k—1 3k—1 +3k—1 +3k—1

3 . 3.‘(—‘] 3 . 3k—1 3 1 3.‘(—1 3k 3k
= [3.3*" 3.3c% 3.3 =3 3
3 . 3.‘(—1 3 1 3#-‘1 3 . 3k—1 3k 3k
= R.H.S.

3k—1 +3k—1 + 3k—1
3k—1 +3k—1 + 3k—1
3k—1 +3k—1 + 3k—1

(i)

[Using Eq. (i)]

The result is true for n = k + 1 whenever it is true for n = k. So by principle of mathematical

induction it is true forall n € N.
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S$31. We have,
Step 1:

Step 2:

When n = 1, by the definition of integral powers of a matrix, we have
A1=A= a 1 = a1 1(31 1)
0 a 0 a'
So, the result is true forn=1.

Let the result be true forn=m. Then

A= [am ma”’”] 0

Now we will show that the result is true forn=m+1 ie.,

oo @™ (m+1a”
A - 0 am|1

By the definition of integral powers of a square matrix, we have

A= Am A
(2" ma" | [a 1 _ _
= Am+l = 0 » 'lo a [By assumption eq. (i)]
a
N Amet = (a”.a+0.ma" "' a".1+ma™ ' a'
a.0+0.a" 01+ a8".a
- Amt = (a”' a” + ma” ~{a™ (m+1a”
| 0 am’ 0 am’’

This shows that the resultis.true for n = m + 1, wheneverit is true forn=m.

Hence, by the principle of mathematical induction‘the result is true for every positive
integer n.

S§32. Let Rs. x be invested in firstbond and Rs. y be investedin second bond. Let A be the investment
matrix and B the interest'per rupee matrix. Then,

&
A=[x y] and «B= 130
100
S
. 100 5x Ty
Total lint t=AB= Sl—+—
otal annual interes [x ¥ 7 {100+100]
100
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Also,

0)

(ii)

x + y = 30000.
If total interest is Rs. 1800. Then
Sx + Ty _ 1800
100 100
= 5x + 7y = 180000

Solving (i) and (ii), we get : x = y = 15000.

If total interest is Rs. 2000. Then,

S5x Ty
——+ —— =2000
100 * 100
= 5x + 7y = 200000
Solving (i) and (i), we get

x =5000 and

y =25000.

. (i)

.. (i)

... (iii)
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