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CBSE NCERT Solutions for Class 12 Maths Chapter 03

Back of Chapter Questions

EXERCISE 3.1

2 2 I 7
5

inthe matrix4 = |35 —2 - 12} write:

V3 1 -5 17

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

(iii) Write the elements a3, @31, 033, Oz4, O23.

Solution:
Given:

2 5 19 -7
A=35 =2

2
vi 1 -5 17

Number of rows = 3
Number of columns = 4

Step 1:

(i) The order of the matrix=number of rows X number of columns

Hence the order of the given matrix =3 x 4
Step 2:
(ii) Since, the order of matrixis 3 = 4

So, the number of elements =3 x 4 = 12

(iii) From the given matrix, we can observe the elements:

a3 = 19
g3y = 35
fz3 = —5
tay = 12
a3 =§
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2. If a matrix has 24 elements, what are the possible orders it can have? What, if it has 13
elements?

Solution:

Given:

The number of elements = 24

Step 1:

Therefore, the possible orders are as follows:
1x24,2%x12,3%x8B,4x6,6%x48x3, 12 x2and24 x1
Step 2:

MNow, if it has 13 elements,

then the possible ordersare 13 ¥ 1and 1 % 13

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

Solution:

Given:

Total number of elements in matrix = 18
Step 1:

Therefore, the possible orders are as follows:
1x18,2x9,3X606x3,9x2and1Bx1
Step 2:

So, if it has 5 elements,

then the possible ordersare5 %X land 1 x5

4. Constructa 2 x 2 matrix, 4 = [au]J whose elements are given by:
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T
(iya;; = [”;j [2 marks]

(i) @y :,% [2 marks]

sz
(i) a;; = =L [2 marks]
Solution:
Given:
A= [ay]
Since, itisa 2 x 2 matrix
1y Oz
A=|on axl
flzy 33
Step 1:
rind
(i) Here, a;; = {H;} 1

So, the elements of matrix are;

(1+1)°
g = =
(1+2)* @
a = =
12 5 3
[(2+1)* L
= Ty
(2+2)2
= =8
22 >
9
28
Therefore, the required matrix = |,
5 a8
Step 2:
- i
(if) Here a;; = i
So, the elements of matrix are:
1
fdyy = I —i5
L
12 =3
2
dzqy = T— 2
2
Gos ===1
o
3
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1

Therefare, the required matrixz[l E] [2 marks]
2 1

Step 3:

i+2j1*
(iii) Here, a;; = [ 2” \

The elements of matrix are:

O S h 5 ) - e
- z . e
_(a+2(2))F _ (144 57 25
2= 2 S TR
2 C
2+2{1 2 2
ﬂ21:{+{}] :[21'-2:I zﬂzﬁzﬂ
2 2 2 2
b 2 2
i (2+202)) _ (244)% _ (6 _36 _ 4q
i 2 2 z
3 I
Therefore, the required matrix = [2 2] [2 marks]
8 18

Construct a 3 % 4 matrix, whose elements are given by:
. 1 L
(i) a;; :El — 3i + | [3 marks]

(it a;j = 2i — j [3 marks]

Solution:
Given:

Since, itisa 3 ® 4 matrix

iy Gy Q33 Q4
A=|Gz Gz 3 dd34

A3y Gz O3z Azq
Step 1:

1 G 3
(i) Here, a;; = El =3+
5o, the elements of matrix are:

1 1 1 1 1
ay =5 1=3(1) + 1 = 7|=3+ 1] =3|=2| = 3(2) = 1 [; Mark]
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1 1 1 1 1 1
fly3 :E|_3“]+2|:E|_3+2| =E|—1|=E(1}=E [4—Mark]

1 1 1 1
ay3 ==|—3(1) + 3| =0] =-(0) = 0 [; Mark]
2 ] ' 4

1 1 1 1 1

Ay =31 —=3%x2+2|=5|-6+2|=3|—4=5(4) =2 [;Mark]
1 1 1 1 3 1

az =51=3(2)+1}=3|—-6+3|=5|—3| =;(3) = [ Mark]
1 1 1 1 1

Qe =5|=3X2+2|=|-6+4|=5|-2|=2(2)=1 [; Mark]
1 1 1 1 1

a; =51—3@)+1|=;|-9+1] =] -8 =5(8) =4 [, Mark]
1 1 1 1 i |

azz =31=3@)+2| =31 =9+2| =31~ 7| =3(7) = ; [; Mark]

1 1 1 1 1
33 =5|—3X3+3[=-]-9+3|=5]|-6]=3(6) =3 [ Mark]

Qs ==3|—3x3+4|=3|-9+4|=3|—5|=3(5) == [;Mark]
120 <
Therefare,therequiredmatHxA:; 2 g 1
4 23 2
Step 2:
(i) Here, a; = 2i — j,
So, the elements of matrix are:
ay=2(1)—1=2-1=1 [;Mark]
a;;=2(1)—2=2-2=0 [;Mark]
a3 =2(1)—3=2-3=—1 [, Mark]
a4 =2(1)—4=2—4=-2 [;Mark]
ay=2(2)-1=4-1=3 [;Mark]
a; =2(2)—2=4-2=2 [;Mark]
ap=2(2)-3=4-3=1 [;Mark]
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@y =2(2)—4=4-4=0 [;Mark]
a3 =2(3)-1=6-1=5 [;Mark]
as; =2(3)—2=6-2=4 [;Mark]
a3 =2(3)-3=6-3=3 [;Mark]

a3 =2(3)—4=6-4=2 [;Mark]

1 0 -1 -2
Therefore, the required matrix A = |3 2 1 0
5 4 3 2

Find the values of x, ¥ and z from the following equations:

S[4 3 ¥y 2]

(i) 5]: bl [2 Marks]

o XY 2HE

Wiy ol HE B] [2 Marks]
2t yt+E g

ﬁ”]k"'z = 5] [2 Marks]

+z i

Solution:

(i) Step1:

awn[¢ 3]-} )

If two matrices are equal, then their corresponding elements are also equal. [% Mark]

Step 2:

Comparing the corresponding elements, we get

4=y
=z
|

Therefore, 4 =y, 3 =zandx =1 [1%Mark]

(ii)Step 1:
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+¥ 27 6 2

o R
GWEH'[S +z xy| 15 B8

1
If two matrices are equal, then their corresponding elements are also equal. [E Mark]

Step 2:
x+y==6
5+z=5

xy=2=8 [% Mark]

Step 3:

By solving these above equations, we get

x=2,y=4andz =00R

x=4y=2andz=10

Therefore, x =2,y =4andz =0orx =4,y = 2and z = 0 [1 Mark]

(iii) Step 1:
x-FyE q
Given:| x+=z = [5]
y+z 7

If two matrices are equal, then their corresponding elements are also equal. [% Mark]
Step 2:

Comparing the corresponding elements, we get
x+y+z=9

x+zZ=>5

yir="71 [%Mark]

Step 3:

By solving these above equations, we get

a=E
¥i=4
=35

Therefore, x = 2, y =4 and z = 3 [1 Mark]
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Find the value of a, b, c and d from the equation:

a— 2a+c 1 §

3 ke
[2.:.-—& 3c+d] [ 13] i)
Solution:
Step 1:

If two matrices are equal, then their corresponding elements are also equal.
Therefore, on comparing the corresponding elements, we get

a—b =111

20 —bh =10..(2)

2a+c=5..(3)

3c+d=13..(4) [1% Marks]

Step 2:

MNow,
By solving equation (1) and (2}, we get
a=1b=2

Putting the value of a in equation (3), we get
c=23

Putting the value of ¢ in the equation (4), we get

d=4

Hence, the required valuesarea=1,b=2,c=3andd =4 [1% Marks]

A = [ajj]mwn s @ square matrix, if
(AJm<n
(Bjm=>n
[Chm=n

(D) Mone of these
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Solution:

(€)

Step 1:

A = [aj]mxn means matrix A is of order m X n

In a square matrix the number of column is same as the number of rows.
Number of rows = Number of columns

m=n

Hence, the option () is correct.

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

3x+7 5 0 wv—2
y+1 z—3x]'[a 4 ] imarks]

-1
(Ax=5y=7
(B) Not possible to find

—2
@y=7x=7

st -2
Plr=-gy=1
Solution:
(B)
Step 1:

3k+7 5 ]1_ [0 y-2
HE’EI_V+1 E—Sx]_[ﬂ 4 ]

If two matrices are equal, then their corresponding elements are also equal. [% Mark]
Step 2:

Comparing the corresponding elements, we get

3x+7=0

S=y-—-2
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¥y—1=28

2-3x=4 [% Mark]

Step 3:

By solving these above equations, we get

7 2
y=?.x=—§andx=—§,

Here, the value of x Is not unigue.

Therefore, the option (B) is correct.

10. The number of all possible matrices of order 3 x 3 with each entry O or 1 is:
(A) 27
(B] 18
(c) 81
(D) 512 [2 Marks]

Solution:

(D)

Given:

Itisa 3 x 3 matrix.

Step 1:

iy @z Q43
A=|0z1 0Oz 0Oz3

3y 3z Qaszj

The total number of elements in a matrixoforder3 x 3 =9

Step 2:

If each entry is 0 or 1, then total number of permutations for each element = 2
Therefore, the total permutation for 9 elements = 29 = 512

Hence, the option (D) is correct.
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EXERCISE 3.2

R [g ;],3= Ez gl o [32 i]
Find each of the following:

(i} A + B [2 marks]

(i) A — B [2 marks]

(iii) 34 — C [3 marks]

(iv) AB [3 marks]

(v) BA [3 marks]

Solution:

Given:

a=B Go-P, Je=[7 3

iy A+B

Step 1:

a+e=[3 3J+[, 4
Step 2:

=l 23d=0

Hence, A+ B = E ;]
(i)A—B

Step 1:

‘“_E:E ;]_[—12 g]
Step 2:

=[332 27sl=l 4l
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Hence, A— B = [; _13]

(i) 34—-C
Step 1:

3.4—c=3[§ ;]—[‘32 i]
Step 2:

Bl 3
Step 3:

_[ﬁ+2 12—-5 _[3 ?]
" l9-3 6-41 16 2

Hence, 34— C = IE g

(iv) AB
Step 1:
a5 =[5 3[4

_[2x1+4x—2 2X34+4x%5
T3x1+2x-2 IXx3I+2x5

Step 2:
5 [2 -8 6+20
3—4 9+10
Step 3:
o [—ﬁ 26]
-1 19
Hence, AB = [:? ?g]
(v) BA
Step 1:

s [1—2 g] [g 3

:[1><2+3x3 1x4+3x2
—2x24+5x3 —2x44+5x2

Step 2:
=[2+9 4+6
=4+15 —=B+10

12
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Step 3:

:[11 m]

Hence, BA = [ ID]

Compute the following:

'[']'[ ] [b ab]

al+b? B+ [Eab 2bc

(i)

ad+e* a*+p* —2ac —2ab
—1 4 —6 12 7 &

(i) 5 16 a b 5
2 8 5 2 4

{i‘u':l [‘.’.‘DS x sin X] [Sll'l X 'E'DS X
5 X CO5 X COos J.’ SII'I X

Solution:

(i) Given:
£ 46 2
Step 1:

_[ﬂ+ﬂ b+b]
" l-b+b a+a

Step 2:
-G 2

a b _[Za

Therefore, [ib 2]+[b =1

(ii) Given:

a? + b2 b2+c2]+ 2ab 2hc ]
a?+c? a?+h? —2ac —2ab

Step 1:

:[a2+b2+2ab b? + c? + 2bc
24c¢t—2ac a®+bp:-2ab

13

[2 marks]

[2 marks]

[2 marks]

[2 marks]
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Step 2:

@+ b)Y (b+c)*
~l@a=¢)?* (a-b)*

(a+b)?* (b+c)?

] ] 2 .
Thesdiore: [ﬂ +b% b*+c ]+ 2ab 2bc ]_ ] g
(a—c) (a—b)

o +c? a4+ bt —2ac —2abl

(iii) Given:

—L 4 —b 12 7 6
i 5 16]+|B O b
2 . 3 2 4
Step 1:

—1412 447 646
=[8+8 54+0 16+5
2+3 8+2 5+4

Step 2:
11 11 @
=|16 5 21
5 R 'S
-1 4 -6 12 7 & 11 11 O
Therefore, |8 5 16|+|B 0 5|=]16 5 21
2 B 5 3 2 4 5 10 9
(iv) Given:

[mszx sin’x

sin’y cos2x

2y

[sfnz-’f cos
cosix sinx

Step 1:

i [ccszx + sin?x  sin’x + cusz.r]

sin?x + cos?*  cos?x + sin?

x
Step 2:
:[1 1]
L
2 .
Theralois: [r:{_:szx smz,r]+ sin’x  cos? ]_ [1 ]
sin’x cos?x cosix sin’x
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3. Compute the indicated products.

o [ bljfa —b

(1) [—b a] [b b l [2 marks]
1

(2123 4] [2 marks]
3

Bl =21 20 3

il 3 ][2 3 1 12 amsets]
2 3 4]/1 -3 5

(iw}|3 4 5|0 2 4| [2marks]
4 5 6I13 0 5
[ vl

V|3 2 ll 2 [2 marks]

=1 X 1

| —E
: 2 =3

(vi) S 3] 1 0] [2marks]
I—T W 3 1

Solution:

(i) Given:

s Al &l
Step 1:

_Jaxa+bxb ax(—b}+bxa]
T |-bxa+bxb (—b)x(—b)+axa

Step 2:

[ a2 + b2 —ab + ab
l—ab+b* b*+a?
[a? + b2 0 1

0 b2 + a?

boncn [ ol al”

a® + b? 0 ]
0 b* + o®

(i) Given:

1
[2] [2 3 4]
3

Step 1:
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=|2x2 2x3 2x4
13 =x2 3I=x3I Ix4

Step 2:
[2 3 4]

[I1x2 1x3 l><4]

=14 6 8
6 9 12

1 2 3 4
Hence, |2|[234]=|4 6 8
3

6 9 12

(iii) Given:
2 1z 5 3
Step 1:

Mx1+(-2)x2 1x2+(-2)x3 1x3+(-2)x1
L 2x14+3x2 2x24+3x3 2x3 431
1—-4 2—-6 3-—-2
1Z+6 44+9 643

Step 2:
« =% =% 1
L 8 13 9

rence [y S 5 =08 15

(Iv) Given:
2 3 4]j1 -3 &5
3 4 5|10 2 4
4 5 6113 0 5
Step 1:

2x1+3x0+4x3 2x(—-3)+3x2+4x0 2x5+3x4+4x5
=|13x1+4x0+5x3 IX(—3)+4x2+5x0 Ix5+4x4+5x%x5
4x1+5x0+6x3 4x(—3)+5x2+6x0 4x5+5x4+6x5

Step 2:
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[Z2+04+12 -6+4+6+4+0 10412420
=t3+0+15 -94+0+0 15+16+25
4+0+18 —-12+10+0 20+ 20+ 30

[14 0 42]
=|18 -1 56
|22 =2 70i

2 3 4111 -3 5 14 0 42
Hence, |3 4 5]|0 2 4]|={|1B8 -1 56

4 5 &ll3 0 b5 22 -2 TO

(v) Given:

El %l [_11

Step 1:

8 [ e |
=
—

2x1+1x(-1) 2x0+1x%x2 ZxIF1x1
=|3x1+2x%x({-1) 3x0+2x2 Ix1+2x1
—Ix1+1x (1) 1 XB+1x2 —Ix1 H1x1

Step 2:

1 2 3
=11 4 5
—£ 2 A

2 1 1 2 3
Hence, [3 2] [_11 g H = [1 4 5}

Z 2 0D

(vi) Given:

. 2 —3
E, 20 ol
Step 1:

_PBx2+{-1)x14+3x3 3x[—3}+[—1}xﬂ+3x1}
T l-1x240x1+2x3 —1x{—3)+0x0+2x1

Step 2:
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[6—1+9 —9—0+3
—2+0+6 3+0+2

-

5
= =3
TN | Y B ey

1T 2 =3 3 =1 2 4 1 2
4. fA=|5 O 2.B=|4 2 5landC=|0 3 2| thencompute (4 + B)
=1 4 2 0 3 1=

and (B— C). Also, verify that A + (B — C) = (A + B) — C. [3 marks]

Solution:
Given:
1. 2 =3 g = 7 4 1 2
A=|5 0 2|,B=|4 2 5|andC=|0 3 2
1. —1 1 0o 3 1 =23 3
Step 1:
1 2 =4 & —1 02
So,A+B=|5 0 2|+|4 2 5
i By A | 2 DS
143 2—-1 -—-3+2
=|5+4 042 2+5
1+2 —14+0 143
4 1 -1
~A+B=|9 12 7
3 =1 4
Step 2:
3 =1 2 4 1 2
Now, B—-C=|4 2 5]—-J0 3 2
2 0 3 T =2 3
38 =T—=1 'Z=2
=[4—D 2—3 5—2]
2—1 D—=(=2} 3=3
=1 =2' D
~B-C=|4 -1 3
1 2 0
18 www.vikrantacademy.org
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Step 3:

LHS=A+(B—C)=

RHS = (A+B) —

. LHS = RHS

Hence, A+ (B—-C)=(A+

: 1%
HA=% %%am=
i 25

Solution:
Given:
M
A= % 3 Ean{fEf:
s 25
Step 1
s 13
34-58=3|2 2 2
s 255
Step 2
Zx3 1x3 >x3
= %xB %xE %xB —
Zx3 2%3 >x3
Step 3

WO e ==

| =1 || s

LA | =1 | e un |

I
tn

——— e

B =] L e LA

2 =3
0 2
T
1 -1
2 7
-1 4

B)—C

|kt kan | W
| B ds

W | k| w
L b | s

Lok w
] = -

19

1x5
-%5
-x5
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, then compute 34 — 55. [3 Marks]

www.vikrantacademy.org
Call: +91- 9686 - 083 - 421




|2 3 5 2 3 5
=11 2 4]—61 2 4]
17 6 2 7 6 2
[2=2 3=38 5+=5 0 0
=l1-1 2-12 4—4]=[D 0
17 =T &—6 22 0 0

6. Simplify cosf [_L':is“ﬂﬂ S;I:g + 5inf [S;I:g :;:;E [3 Marks]

Solution:

Given:

ot [ ol ) ol

Step 1:

sl msﬁ[cu_st?} msﬂ{sinﬂ)]_l_ [s_inﬂ{sinﬁ') Sil'.lﬂ{—t_'l}sﬂ]
|cosB(—sinf) cosfB(cosd) sinf(cosf) sinf(sinf)

_ [cos®a 55nﬂcasﬂ]+ [sinzﬁ —sinfcosd
|—sinficosd  cos?0 sinfcosf sin’@

Step 2:

[cos28 + sin’@
|—sinfcos? + sinfcosd

[cos28 + sin?f 0

0 cos’8 + sin’8
Step 3:
3 1 0 iy
1
cosf  sind .
H ; a : + a
Eence, cos [—smﬂ R sin {
Practice more on Matrice

sinfBcosf — sinfcosd
cos28 + sin?f

(v cos’8 +sin28 = 1)

sinf —cosf = 1 0
cosf  sind 0 1
20
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7.

Find X and ¥, if

{i}k’+}’=[; gandﬁf—}’:[g g [3 Marks]

1 2 3 2 -2
|[||}2Jt'+31"—[4 ﬂand3x+2}'—[_l 5] [3 Marks]

Solution:

(i) Given:

X+r=[:;: g e

B3 0
and X — ¥ = [J 3] e {2)
Step 1:
Adding equation (1) and (2), we get
N A 30
x+v+x-v=[ J+[> 2

2x = [ID D]

2 8

5 0]
=X = [1 4] [12 Mark]
Step 2:

Putting the value of X in equation (1), we get

5 =0 9

1 4 2
r=[; 5= 4l
=7 il
Therefore, X = [f 2] and ¥ = E g] [1% Mark]
(i) Given:
2X 437 = [i g - (1)
21
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3X 4+ 2Y = [2_1 _52] (2)

Step 1:

Multiply equation (1) by 3 and equation (2) by 2, on subtracting, we get

3{zx+3r}—2[3x+2}’)=3[2 3_2[51 —zl

4 0 5
6 9. |4 —4
= 6X 4 9Y — 6X 41*_[12 ﬂ] [_2 %
B @
=’51""[14 <3}
213
S 5 1
== u o, [liw'lark]
5

Step 2:

Putting the value of ¥ in equation (1), we get

2 13
: TR
2x+3l5 % _|4 ﬂ]
5
[ & 39
2 3
ﬁH_L} n] 2 _g
| 5
g_6 g _ 39 2 =
i 5 s|_| s 5
42 22
+-3 o0+6| |-5 6
2 12
1} &
s I .
5
2 _u 2 1
Hence, X = 5“ SlandY = 1_54 . [:llMark]
-— 3 — -2 ¢
5 5
. - 3 oo
Find X, if¥ =[] % and2X+}"—[_3 2] [3 Marks]
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Solution:
Given:
3B 2
r=[; &
Step 1:

SN

»2x+[) 4]=[%; =r=[y )
[1; Mark]

Step 3:

- 2x= [ = [, >

=[5

=l=1] 1
Hence, the value of X = [_2 | 1][15 Mark]

: Flndxand}ulleé i|+[3; g]z[‘;’ g] [3 Marks]
Solution:

Given:

2lp JA+[ 21=0

Step 1:

=[5 2+l 2l e
25[2+y 6+[]]=[5 6

0+1 2x+2 1 8
Step 2:

If two matrices are equal, then their corresponding elements are also equal.
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10.

Comparing the corresponding elements, we get
2+y=5and2x+2=8

Step 3:

By solving these equations, we get

y=3andx =3

Therefore, the values of y = 3 and x = 3.

Solve the equation for x, v, z and ¢, if 2 [; ﬂ +3 [é _21] = 3[

Solution:
Given:
X Z 1 =1]_ =3 '5
23; f]+3[ﬂ 2]_3[4 G
Step 1:
xx2 z><2+[1><3 —1x3]_[3><3 S5x3
yx2 tx2] lox3 2x3] l4x3 6x3
2x 2z i =3 BN 15
=] + =
[Ey 2t [[] 5] 12 18
Step 2:

VIKRANTADAD=MY"

3 5

X0k [3 Marks]

If two matrices are equal, then their corresponding elements are also equal.

Comparing the corresponding elements, we get

2x+3=9
2z—3=15
2y =12
2t+6=18
Step 3:

By solving these equations, we get
x=3,z=9y==6andt=6

Hence, the valuesof x =3,z =9, y=bandt =6

24
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Solution:
Given:
[g+»[71=[5]
Step 1:

12,

~ B+ 1= [
-1

Step 2:

VIKRANTADAD=MY"

find the values of x and y. [3 Marks]

If two matrices are equal, then their corresponding elements are also equal.

Comparing the corresponding elements, we get

2x—y=10
Ix+y=5
Step 3:

Adding both the equations, we get
fx =15

=x =73

Putting the value of x in the equation 3x + ¥ = 5, we get

33)+y=>5
:b-_j.-’:—-'-l-

Therefore, the values x and y are 3 and -4 respectively.

GivenE[; i]:[ ] [z+w

Marks]

25
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Solation:
Given:

X ¥ _[x 6 4 x+y
BL W]_[—l Zw]+[z+w 3 ]
Step 1:

[3}(:-: 0 | x+4 6+x+y
3xz 3Ixwl l-14+z+w 2w+3
i 3x Sylz[x+4 6+x+y

3z 3w 1+z+w 2w+ 3

Step 2:

If two matrices are equal, then their corresponding elements are also equal.
Comparing the corresponding elements, we get

Jx=x+4

3y=6+x+y

Jz=—-1+z+w

Jw=2w+ 3

Step 3:

By solving these equations, we get

Sx=2,yv=4z=1landw =3

Therefore, thevaluesofx =2, y=4,z=1andw =3

cosx —sinx 0

If F(x) = |sinx cosx 0|, showthat F(x)F(y) = F(x 4+ v). [3 Marks]
0 0 1

Solution:

Given:

cosx —sinx 0
F(x)=|sinx cosx 0
0 0 1

Step 1:

For F(y), replace x by y in F(x)

26 www.vikrantacademy.org
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cosy —siny 0 .
F(y)=|siny «cosy 0 [; Mark]
0 0 1

Step 2:
By taking LHS = F(x)F(y)

[cosx —sinx 0O
=|ginx cosx 0
L0 0 1

Step 3:

siny cosy O [% Mark]

0 0 1

[msy —siny0 0O

[cosx cosy + (—sinx)siny + 0  cosx(—siny) + (—sinx)cosy+0 0+0+0x1
= | sinx cosy + cosx siny + 0 sinx(—siny) + cosxcosy +0 0+040x1
| 0 % cosy+0xsiny+0x1 0x(—siny) + 0 x cosy + 0 0+04+1x1

= |sin{x+y) cosxcosy —sinxsiny 0
0 0 1

' COSX COSY — sinx siny = cos(x + y)
sinx cosy + cosx siny = sin(x + y)

[cos(x + y) —[cosx siny + sinx cosy] l]]

[1Mark]

Step &:

cos{x+y) —sin{x+y) 0O
=|lsin(x+y) cos(x+y) 0|=F(x+y)=RHS
0 0 1

LHS = RHS
Hence it is proved F(x)F(y) = F(x + y).

Show that
S5 1712 1 2 115 -1
{']'[ﬁ ?”3 4l¢!3 4][6 ?] i)

12 3[-1 1 0 [-1 1 0][1 2 3
(ijo 1 ofjo0 -1 1|*|0 -1 1]|0 1 0| [4Marks]

1 1 ollz 3 4 2 3 411 1 0
Solution:
(i)Step 1:
EytakingLH5=[g __?1] [g i

27 www.vikrantacademy.org
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=[5><2+(—1]x3 Sx14+(—-1)x4
6x2+7%x3 6xl1+Tx4

Step 2:

:[1[]—3 5—4
1Z2+21 6+28

= [;3 314]

Step 3:

] (2 Mark]

Now,
Bv,rtakngHs:[g i“g —?1]

:[2x5+1x6 gxi-1)+1x%x7

1

1 Mark
Ix54+4%x6 6x1+7x4 ] Iz Muck)
Step 4:

_[1u+5 —2+?]_[15 5
~li5+24 —3+428/ 7139 25

vence [g 05 A=l alle ]

(ii})5tep 1:

By taking LHS =
1 1 0ll2 3 4

[1x(-1)+2x0+3x2 I1x1+2x(-1)+3x3 1x0+2x1+3x4
=0x(—1)+1x04+0x2 0x14+1x(—-1)+0x3 0x0+1x1+0x4
I1x(—1)+1x0+0x2 1x1+1x(—1)+0x3 1x0+1x1+0x4

1 2 31 1 0
0 1 0jj0 -1 1

Step 2:

[~1 4046 1-0+9 042+12
=|0+0+0 0-14+0 O0+1+0
-1+0+0 1=-1+0 O0+140

] 8 14
LHS = |0 =1 1
-1 0 1
Step 3:
MNow,
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1
=4
3

—1
0
2z

By taking RHS =

—1x14+1x04+0x1
Ox1+(—1)x0+1x1
2x14+3x04+4x1

Step 4:

—140+40
040+1
240+4
=1
1
6

—24140
0—1+1
443+4

=
0
6

-1
0
11

RHS =

~ LHS + RHS

1 2 3
0 1 0
1 1 0

= L
Hence, | |
2 3

2
2
1

15. Find A* — 54+ 61,if 4 =

Solution:
Given:
200 1
A=|2 1 3
1 =1 0
Step 1:

We know that, AZ=AA

0
1
4

I

—-1x24+1x14+0x1
Ox2+(-1)x1+1x1 0x3+(—-1)x0+1x0
2x24+3x14+4x1

-3+0+0
0+0+0
6+0+0

(1]
11 #

4

1]
1
=

2

VIKRANTADAD=MY"

3
1 0
1 0

—1%x3+1x0+0x0

2x34+3x04+4x0

-1 18T
0 -1 3|{0o 1 0
2 3 4i11 1 0
1
3| [4 marks]
0
29 www.vikrantacademy.org
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= 42 =

2 0 1112 ©
2 1 3112 1
1, =1 0111 =1

2x24+0%x2+1x1
2x24+1x2+3x1
1x2+(-1)x2+0x1

Step 2:
44+0+1 04+0-1 2
= 4eEstamgalea=g 2
2240 =148 1
5 =1 2
A=|9 -2 5
b =10 =3
Step 3:

Therefore, A — 54 + 61

3 -1 22 2 0
=19 -2 5 =2l
0 =% =i 1 -1
Step &:
[ -1 2 10 0
=19 =2 5]—]10 §5
iy =1 =2 5 =5
[5— 1046 -1-0+§
=19—104+0 -2—-5+6
Lb—=5+0 —-14+5+0
[ =1 =3
=i-1 -1 -10
-5 4 4

Hence, 42 — 54 + 61 = [—1

1

=5

VIKRANTADAD=MY"

1
3
0

2X04+0x1+1x(—1) 2x14+0%x3+1x0
2x04+1x14+3x(—1) 2x14+1%x3+3x0
Ix0+(-1)x1+0x(—1) 1x1+(-1)x3+0x0

+0+0
+3+40
-3+0
1 1 0 0
3|+6|0 1 O
0 0 0 1
3 & 0 0
15/+|0 6 ©
0 0 0 6
2—-5+0
5—-15+4+0
—-2-0+6
=] =3
=1 =1
4 4
30 www.vikrantacademy.org
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G
16. If A = [n 2 1]. prove that A* — 64% + TA+ 21 =0 [5 Marks]
3

2 0
Solution:
Given:

1 0 2
g 2 1
2 0 3
Step 1:

A=

We know that, AZ=AA

10 21 & 2
=>4°=(0 2 1|lo 2 1

2 0 31z v 3
[1><1+{]><{]+2x2 1X04+0x24+2x0 1x2+0%x14+2x3

=10x14+2x041x2 O0x04+2x24+1x%x0 O0x24+2x14+1x3
2x14+0x04+3%x2 2x04+0x24+3x0 2x24+0x1+3x3

Step 2:

1+0+4 0+0+0 24+0+6
=|0+0+2 0+4+0 D+2+3
2+0+6 0+0+0D0 44049

5 0 8
Sz 3 05

B8 0 13

Step 3:

MNow,

1 EI' 2
B D 13 2 D 3

[5x1+0x0+8x2 SxXx04+0x24+8x0 Sx24+0x14+8x3
=Z2x14+4x0+5x2 2x04+4=x245x0 2x24+4x14+5+3
Bx14+0x04+13x2 Bx04+0x24+13x0 Bx2+0x1+13x3

[5+0+16 0+0+0 1040+ 24
=|2+0+10 0+8+0 4+4+4+15
8+0+26 D+0+0 16+0+ 39

21 0 34
AA=112 8 23

34 0 55
Step 4:

31 www.vikrantacademy.org
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Therefore, A* — 642 + 7A+ 21
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21 0 34 5 0 8 I ik 2 1 0 0
LHS=|12 8 23|—-6|2 4 5|+7|0 2 1|+2|0 1 ©
34 0 55 8 0 13 2 0 3 0 0 1
21 0 34] |6(5) 0O(5) 8(6) 1(7) 0(7) 2(7)
=12 8 23|—|2(6) 4(6) 5(6)|+|0(7) 2(7) 1(7)|+
34 0 55 8(6) o0(s) 13(6) 2(7) o(7) 3(7)
2(1) 2(0) 2(0)
2(0) 1(2) 0(2)
2(0) 0(2) 1(2)
Step 5:
[ 21 =30+ 7F +2 0—-0+0+0 34—-48+14+0
=112—-12+0+0 B-—-244+14+2 23-30+7+0
134 —48+14+0 O0+0+0+0 55-—-78+21+2
0 0 0
=0 0 0|=0
o 0 0
+ LHS = RHS

Hence proved.

ifA=[3 :2] and | = [1

0

Solution:

Given:

a=[y Slemer=[y 1l

Step 1:
A2 =kA-21]
We know that, 42 = 4. 4

~[; 2l

—2

Sl=kly T2

32

E'],flnd k so that A2 = kA — 21 [3 marks]

i
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Step 2:

:b[3x3+(—2]x4 3x(=2)+(=2)x(-2)] 3k —zk]_lz 0
4%x3+(-2) x4 4x(-D+(-2)x(-2)]  lak -2kl "lo 2

s [1 —2] s [3k =3 —2k
4 -4 4k —2k=12
Step 3:
Here, matrices are equal.
Comparing the corresponding elements, we get
=>4k =4
~ k=1

Hence, the value of k is 1.

g

0 —tan
2] and [ is the identity matrix of order 2, show that

ifA=

[ ¢4
tan—
2

cosa —sina
sin o COS &

I+4=(0-4)| | 15 marks]

Solution:
Given:
0 — tan%
A=
tanZ 0
Z
Step 1:

By considering LHS =1 + A

[1 ﬂ]+ 0 —tan% | —t‘an%
Ty A tan% 0 I tan;:—E 1
Step 2:

Mow,

33 www.vikrantacademy.org
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By taking RHS = (I — 4)

we Lan-

Step 3

I ¢
cosa + tangsma

£x =
—tan;cnsa+ sino

Step 4:

sm—
cosa + —= sina
Eosy

sm—
T,f cosa + sina

Step 5:

COS fﬂsfi-s:'rtfsin i

[fﬂm' —sma]
sine  cosa

ﬂ‘
s [ca s —5i ntx]
sing  cosa

. [msaf —s:’na]
tan— sin@  cosa

. i
—sina + tan;ms -:1

i
tangsm x + cosd

z.!rt—
—sina + —;gicascr

: 1
i ; [= mMark]

smj i 2

—Zsina + cosa

fﬂ%

—Sina L'ns:—wi'n%fcrsrr

COs—

[
05—

1
= : az o i . & : T [EMark]
—COSE SLHE'P cnrzs:na sina ﬂ!‘i?ﬁ‘ﬂj?r.‘i‘.‘rsu'
CHS% L‘q‘.‘r.'.‘%
Step 6:
m;[n—%] —sin[u—%}
r.'::-s% ms% 1 .
= — Mar
sin[a—%} cns[u—%} [1 ]
rcrs% fu:.ﬁ;
Step 7:
1 = tan —
= - = LHY [— Mark]
tan— 1
2
« LHS = RHS
Hence, it is proved.
34
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15. A trust fund has T 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 % 30,000 among the two types of
bonds. If the trust fund must obtain an annual total interest of: [5 Marks]

(a) 31800

(b) ¥2000

Solution:

Given:

Trust fund= ¥ 30,000

First bond pays interest = 5% per year

second bond pays interest = 7% per year

Step 1:

Let the amount invested in first bond = I x

The amount invested in second bond = (30000 — x)

(a) If the total annual interest is 1800, then

Investment in Bonds (in ) | Annual Interest Rate | Interest (in <]

[3 n.m]xu - x] ?@ [1800]

Step 2:
By solving, we get

x X 5% + (30000 — x) X 7%=1800

X 7 (30000 1800
=100 T 100" X) =

= 5x + 210000 — 7x = 180000

= —2x = —-30000

x = 15000

Step 3:

S0, amount investment at 5% = 15000

The amount investment at 7% = (30000 — x)

= (30000 — 15000} = 15000
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Therefore, the amount invested in first bond is 15000 and second bond is 315000 [%
Mark]

Step 4:
(b) If the total annual interest is 2000, then
Investment in Bonds (in 3] Annual Interest Rate | Interest (in3)
- 5% 2000
{3[],[][][] —.X'] [?Dfﬁ] [ ]
Step 5:

By solving, we get

x % 5% + (30000 — x) X 7% = 2000

X .
=5 100 +ﬁ (30000 — x) = 2000

= 5x + 210000 — 7x = 200000

= —2x = —10000

= x = 5000

Step B:

So, amount investment at 5% = 5000

The amount investment at 7% = (30000 — x)

= ¥(30000 — 5000) = 25000

Therefore, the amount invested in first bond is ¥ 5000 and second bond is $25000. [%
Mark]

20. The bookshop of a particular school has 10 dozen chemistry books, 8 dozen physics
books, 10 dozen economics books. Their selling prices are 80, ¥ 60 and T 40 each
respectively. Find the total amount the bookshop will receive from selling all the books
using matrix algebra.

[3 Marks]
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Solution:
Given:

Step 1:

Number of chemistry books = 10 dozen =10 % 12 = 120

Mumber of physics books = Bdozen =8 x 12 = 96

Mumber of economics books = 10 dozen = 10 x 12 = 120 [% Mark]

Step 2:

Chemistry Physics Economics

Mumber of books Selling Price per book Total amount {in )

[12096 120] 80 [x]
60
40
[1Mark]
Step 3:
Now

[

The shopkeeper receives the total amount of = Number of books x
Selling price per book

80
60
40

= [180 x 80 +96 x 60 + 120 x 40]

=[120 96 120]

=120x80+96x 60+ 120 = 40
= 9600+ 5760 4+ 4800

= T20160 [1% Marks]

Hence, the bookshop will receive 20160 from selling all the books.
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21, Assume X, Y, Z, W and P are matricesof order 2 xn, 3=k, 2xp,nx3andp = k,
respectively.
The restriction on n, k and p so that PY + WY will be defined are: [2 Marks]
Alk=3,p=n
(B) k is arbitrary, p = 2
(C) pis arbitrary, k = 3

(D)k=2p=3
Solution:
Given:

The orderof P=p x k

The orderof ¥ =3 x k.

Step 1:

So, PY will be defined if, k = 3.

Hence, the order of PY is p % k.

Step 2:

Orderof W =nx 3andorderof Y =3 x k

According to order, WY is defined and its order isn x k.
PY + WY is defined, if the order of PY and WY are equal.
=pxk=nxk

=p=mn

Therefore, the option (A} is correct.

22, Assume X, Y, Z, W and P are matricesof order 2 xn, 3xk, 2xp,nx3andp x k,
respectively.
If n = p, then the order of the matrix 7X — 5Z is:  [2 marks]
(A)p x 2
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(B)2 xn
[C)nx3

(D)p xn

Solution:

Given:

Theorderof X =2 xn
Theorderof Z=2 % p

n=p
Step 1:

VIKRANTADAD=MY"

During the addition or subtraction, the order of matrix doesn’t change.

Therefore, the order of 7X — 52 = order of X = order of £
Step 2:

= 2xXxn=2Xp

=2xn

Hence, the option (B) is correct

EXERCISE 3.3

Find the transpose of each of the following matrices:

5
ml% ‘
—1
o[y 3]
-1 5 6
{iiii[ﬁ 5 .s]
2 3 -1

Solution:

(i) Let A =

| ®i=tn

39
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R

z
-1
Hence the transpose of the given matrix is [5 % —1]
” o |
(ii) LetB = [2 3 ]

=l 2=l

1 2z

Hence the transpose of the given matrix is [ 1 3

-1 5 6
(lij)LetC =3 5 5]

¥ 3 =i
-1 5 61 [-1 V3 2
v3i 5 6]=E 5 3]
Z 3 -1 6 -1

—1&2]

Hence the transpose of the given matrix is [5 5 3
b b —1

-1 2.3 =4 1 =5
5 7 9 1 2 0 |, then verify that
-2 11 1 30 1

(i) (A+ B) = A' + B, [3Marks]

IfA= and B =

(i)(A—B) =A"—B' [3Marks]

Solution:

Given:

-1 2 3
5 7 9land B =
e - s |

(i) (A+B)Y =A"+PB'
Step 1:

e

{(A+B)
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=1 2 3 —4 1 —5 =1=4 241 F-=5
=|5 7 9+|1 2 D 3+1 7+2 940
=2 I 1 1 & 1 =Z+1 13 141
=% A el
(A+B)=|6 9 9
-1 4 2
Step 2:
=5 —=h =1 g
Hence (A+B) =| 3 9 4 1...02) [E Mark]
—~2 9 2
Step 3:
Mow,
-1 2 3] [-4 1 -5]
A+B'=|5 7 9 +]1 2 [ Mark]
—Z2. 1 X 1 3 1
Step 4:
=1 5 i —4 1 1 =1-—4 Sl 1 =5 & =1
=12 7 1911 2 31—-124+1 J4+2 1H#3]1=|3 9 4].--2)
5 9 1 -5 0 1 3—5 SBEDa1E ~2 9 2

From the equation (1) and (2], we get
(A+B)Y=A"+EB" [1Mark]

Hence it is proved.

(i) (A—B) =A' —B'

Step 1:
(A—B)
=3 X 3 -4 1 -5 —1+4 21 3+5
= |5 7 9 1 2 0 hi—1 F=—2: 91
=2 I 1 I 3 % =2 =1 T=3 T-—=1
3 i}
(A—B)=| 4 9 [1Mark]
— —2 0
Step 2:
3 4 -3 4
Thus,(A—B)'=|1 5 -=-2]--(1) [EMark]
8 9 0
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Step 3:
=% 2 # -2 1 =57 "
AN—-B=|5 7 9 —-|1 2 0 [EMark]
—2 1 1 . 3 3
Step 4:
-1 5 =2 -4 1 1 144 5—-1 -2-1 3 4 -3
=12 7 1]—-|1 2 3|=|2-1 7-2 1-3|=|1 5 -=-2|--(2)
3 9 1 -5 0 1 345 9-0 1-1 8 9 0

From the equation (1) and (2], we get
(A4+B) =A"+EF" [1Mark]

Hence it is proved.

3 4
fA'=|—-1 2|andB = [_1 2 1], then verify that
5 & T 3

(ij(A+B) = A"+ B’ [3 Marks]
(ii) (A —B) =A"—B" [3Marks]

Solution:
Given:
3 4
A'=[—l zlandﬁ'=[_11 % ;
0 1
(i) (A+B) =A'+B'
Step 1:
3 4
A=l-1 2
0 1
3 =1 g WP B |
=>,e1_[4 £ 1] [ (A = A] [ Mark]
Step 2:
i 3 - B &
(‘”E]—[:; 2 1]+[1 5 8
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SfEE1 Srep B @ ¥
4+1 2+2 1+3 5 4 4
Step 3:
2 5 i
Therefore (A+ B) = |1 4|..(1) [ Mark]
1 4
Step 4:
' .. B -1 00,11 2 11
arw=f 5 A+l 3 4
3 4 =T 1 3—1 441
=11 2|#]| 2 2]|==1T+2 2432
0 1 1 3 0+1 143
(2 5§
A+B=|1 4|-(2)
11 4

From the equation (1) and (2), we get
(A+By=A"+FH

Hence, it is proved.

(ii)(A—B) =A' —B'

Step 1:

3 4
Al=|-1 2

(] 1

o o
:’A_Li 2 1] )
Step 2:

a-m=f 3 1-[" 7 3

=[3+1 =1—=2 P=1 =[4 —3 —1]
4-1 2Z2-2 1-3 3 8 <=2
Step 3:

4 3 :
Therefore (A—B) =|-3 0 |---(1} [EMark]

i
Step &:
r_gr 3 =1 0 -1 2 %
a-w=[ 5 -k 3

43

VIKRANTADAD=MY"

=A] [;Mark]

www.vikrantacademy.org
Call: +91- 9686 - 083 - 421




[3 4 =% 3 el =3
ol ey 2]— 2 2]= i Ed 2—2]
L0 1 : ST =1 =0
[4 3

=|-3 ﬂ]."flz}

|- =2

From the equation (1) and (2], we get
(A—BY=A"-FH'

Hence, it is proved.

VIKRANTADAD=MY"

-7 Sl 0 :
nnq_[l 2]andﬂ_[ 2}thenﬁnd(ﬂ+2£‘j [2 Marks]

1
Solution:
Given:
A= [1_2 g] and B = [;1 g]
Step 1:
(A+28B) = [1_2 S]HEI g]
=[7 2+R°
Step 2:
=[32° 21A=B" ) g
Step 3:
4+ 28) = [;4 gl’ _ [;4 g] [% Mark]
Therefore, (A + 2B)' = [5_-4 2]
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5.

For the matrices A and B, verify that (AB)' = B'A’, where

1
(jd=|—4[,B=[-1 2 1] [3 marks]
3
1]
(iA=|1|,B=[1 5 7] [3 marks]
2
Solution:
(i) Given:
1
3
Step 1:
1
So, AB=|—4|[-121]
3
1%(—1) 1x2 1x1 ~1 2 1
=1-4x(-1) —-4x2 —-4x1 =[4 —8 —4]
Ix(-1) Ix2 Ix1 =3 St 3
Step 2:
-1 2 17 [1 4 -3
-3 6 3 1 —4 3
[—1 4 —3 i
Therefore, AB'=|2 -8 6 |....(1) [EM‘""!
1 -4 3
Step 3:

g
B'=[-121) =| 2

=

1 1
A'=|-4]=[1 —43] [EMaﬂt]

3
Step 4:

o | —1x1 —-1x(—4) —1x3
B'A" = |2 1[1—43]: 2x1 2 x(—4) 2x3

1 1%x1 1x(—4) 1x3

45
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-1 4 =3
=2 -8 &
1 -4 3
-1 4 -3
Therefore, B’'A'=]2 -8 6 |- (2)
1 -4 3
From the equation (1] and [2], we get
(AB) =R'A'

Hence proved.

(i) Given:
0
A=1L.B=l1 5 7]
2]
Step 1:
0
So,AB=|1|=[1 5 7]
|2
ODx1 0x5 0x7 0 0 0
=l1x1 1x5 1x7|=1|1 5 7
2x1l Zx5 ZXT 2 10 14
Step 2:
0 0 o 09y 2
AB'=|1 5 71 =0 5 10
2 10 14 0 7 14
0o 1 2 .
Therefore AB'=|0 5 10|--(1) [ Mark]
0 7 14
Step 3:
1 0 .
B'=[1 5 71 =|5| andA’'=|1]l=[0 1 2] [EMark]
7 2
Step 4:
1 10 1x1 1x2
S0, B'A'=|5|l0 1 2]=|5%0 5x1 G5x2
7 7x0 7Tx1 7x2
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o0 1 2

=0 5 10| (2)
0 7 14

From the equation (1) and (2), we get

(ABY =R'A

Hence proved

()1t 4 =[05%  SME] thonverify that A'A = I [2 Marks]
—sgina cosa
(IFA = {75 “], then verify that A'A =  [2 marks]
—Ccosa@  sina

Solution:
(i) Given:

% [mm sfm:r]

—S5ine  cosa
Step 1:
—ay 1
e [rt_:sa sma] £ Mark]
SIre COS@ 2
Step 2:
Thorafore A4 = [r:cr_srr —smﬂ:] [cﬂslcr sma:]
sthe cosa ll—sina cosa
] t'uszar + sin‘a cosa sina — sina msr:r]
inG cosa — coSa Sind sin‘a + cos*a

Step 3:

T 'D]
= = _f

[D 1

« AA=1 [;Mark]

Hence proved.
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(if) Given:

N [sim’r msr:r]
—COSa Sing

Step 1:

[ = 1
S L [Smcr gﬂsa] 2 Mark]
cosa@  stna 172
Step 2:

Therefore A'A = [smrx —casa‘l [ﬂna fr:lsn']

cosa  sina ll—cosa sina

[sin?a + cos?

- e Sine cosa — cOSM Sina
lcosm sina — sina cosa rosia + sina
Step 3:
_[r 0,
o 1

~ AA=1 [;Mark]

Hence proved.

= —1 k5
i) Show that the matri:u‘lz[—l 2 1} is a symmetric matrix. [2 Marks]
5 1 3
0 I =k
(ii) Show that the matrixA=|—-1 0 1 | Is a skew symmetric matrix. [2 Marks]
10=1
Solution:
(i) Given:
1 =4. B
A=1-1 2 1
5 1 3
Step 1:
1 -1 5]
=2A=|-1 2 1
5 1 3
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1 -1 &
=i—-1 2 1
5 1 3
Step 2:
A=A
I =1 5
Hence, the matrix 4 = |—1 2 1| is a symmetric matrix.
5 I 3
0 1 -1
(fA=|—-1 0 1
1 -1 0
Step 1:
0 1 -1) 0 -1 1
=A"=|-1 0 1|1 =11 0o -1
1 -1 0 -1 1 0
0 1 -1
=—|-1 0 1 ]=—4
1 -1 10
Step 2:
=4"=-4
0 i —1
Hence, the matrixA=|—1 0 1 | is a skew symmetric matrix.
=g 0O

For the matrix 4 = [é g , verify that

(1) (A + A") is a symmetric matrix [3 Marks]
(i) (A — A") is a skew symmetric matrix [3 Marks]

(i) Given:

il 3

Step 1:

49 www.vikrantacademy.org
Call: +91- 9686 - 083 - 421




VIKRANTADADZMY"®
i 1% 5 X 6
*8=lg 7 _[5 7
Step 2:

Therefore, (A + A") = [é g] + [; :ﬁ? = [2 H]

11 14
Step 3:
R - 111" FZ2 11
ety = 11 14 _[11 14
=S (A+A)Y =(A+4)

Hence the matrix (4 + A") is a symmetric matrix.

(if) Given:
a=[g 7
Step 1:

'
=4=[g 3l =[5 3l
Step 2:

a-m-f, 3-B 9-B 3

Step 3:
sa-wy=[2 =[G -0 ]--a-n
2 {(A—A) =—(A—-4")

Hence the matrix (4 — A") is a skew symmetric matrix.

0 a h
Find % (A +A") and %(A —A"),whend=|—a 0 ¢| [3Marks]
—h —c¢ 0
Solution:
50 www.vikrantacademy.org

Call: +91- 9686 - 083 - 421




10.

VIKRANTADAD=MY"

0 a b
Giventhatt A=|-a 0 ¢
- —=c 0
Step 1:
0 a bl [0 —a -b
=2A'"=|-a 0 c¢|l=la 0 -c
=h =c: 0 b ¢ 0
Step 2:
j % a b 0 —a -b
SDJE{A+A’_}=E —a 0 ¢|l+la 0 —c
—b — 0 b 0
1[] 0 0 D 0O 0
=EG 0 9= 0 0
0 0 0 D 00

Step 3:

i : 0 a b 0 —a —b
E{A—A')=E =g 0 =¢]-la 0 —¢
0 b 0

=i
i 0 2a 2b 0 a b]
=5—2a 0 2cl=|l—a 0 ¢
—2b =2c 1 —h ¢ A
> 0O 0 0 : 0 a b
Hence,thErequfredmatrixnfE{A+A'] isjf0 0 0 andE(A—AJ}Fs —-a 0 ¢
g 0 0 —bh ¢ 0

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

(i) E _51] [4 Marks]

6 -2 2

(ii) [—2 3 —1| [4 Marks]
2 =t 3
O |

{iii][—E -2 1 | [4 Marks]
4 —5 2

(iv) [1—1

g] [4 Marks]

51
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Solution:

(i} Given: A = [3 a ]

1 =1
Step 1:

1 1
A==(A+AN+-(A-4A

5 C 14y )
Consider, P = 2(A+ A') and @ =3 (A — A') [; Mark]
Step 2:

F 31 1

We have 4 _ES —1] [1 Mark]
Step 3:

1 1m3 5 3 1
el r e e
P=stG 2([1 —1]+[5 —1D
16 6 3 311
—E[ﬁ —2]_[3 —1] i Mark]
Step 4:
e B 31 %
P—[s —1]‘P

= P is a symmetric matrix. [% Mark]

Step 5:

1 [
Gkt =§(ﬁ s &)
ST U
Step 6:
QJ:[G—E grz[g _[]2]:_[{12 g]z_g

1
= (} is a skew symmetric matrix [5 Marlk]

Step T:

HencE,A=P+Q=[g _31]_,_[']_2 g

e ﬁ —51]

Thus, A is 3 sum of symmetric and skew symmetric matrix.
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(3] =2 2
(ii) Given that: 4 = |— i I |
i =1 3
Step 1:
6 -2 2 N
A=]-2 3 -1 [EMarlt}
zZ =1 3
Step 2:

Therefore, A = Z(A+ A') +3 (A — A)

Let,P ==(A+ A) and Q =3 (A — A') [; Mark]

Step 3:
1 5 s 2 6 Ao
=—(A+.e1’j.—E - 3 —1+—2 3 -1
2 = 2 =1 &
i 12 —
=E_4 [—Mark]
-+
Step &:

i e

= P is a symmetric matrix

Step 3:

; iff6 -2 [SRNE NS 2
Q:—{_A—A'_}:—([—E 3 —1]—[—2 3 —1])
2 Z\lz = ETINEN_; 3

" 0 0 0 0 0 0O 4
=-|0 0 0|=[0 0 0] [;Mark]
0 0 0 0 0 0
Step 6:
00 o0 [00 0 00 0 ;
Q'=l0 0 of =|0 0 0f=—[0 0 0|=-Q [;Mark]
0 0 0 0 0 0 0 0 0
= (} is a skew symmetric matrix.
Step T:
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6 -2 2 0D 0
Hence, A=P+Q=|-2 3 -—-1|+|0 D O
2 -1 3 0 0D 0

6
2
2

A=

—
3
=1

.
—1
3

VIKRANTADAD=MY"

Thus, A is 3 sum of symmetric and skew symmetric matrix.

3 3
(iii) Given: A = | -2 -2

=1
1
2

~& =5
Step 1:
3 = =k .
Al=|3 -2 -5 [ Mark]
=1 1 2
Step 2:

Therefore, A = %{A +4) +§ (4-4")

Let, P = %{A +A4Yand @ =%{.4 =" [% Mark]

Step 3:
1 1/I3 3 —-1]10]8 =2 -4
P=E[A+A‘}=§(—E =2 1) =2 —5)
-4 =8 2 =3 1 2
1 5
3 = —r
6 1 —5] 2 2
=—1l1 -3 —4|=|F -2 2| Bmark
© A 8 4l P :
> L
Step 4:
1 51 1 E
3 2 = P 3z 2
pP=|- -2 —2[=|t -2 —2|=P [Mark]
i I E & 2
5
- el 2 R I
= P is a symmetric matrix.
Step 5:
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A . 3 3 =1 3
Q=;(a-A)=3|-2 -2 1|-|3
= —h 3 g |
_ﬂ 5 3.
1[0 5 3 5 5%
=§_5 0 6= S I 3
-3 -6 0 3 .
2
Step B:
-[] 5 3y -[] 5
g 2 2
5 5
[
=, 3] =} B
? 2 3
: 3 = 3
2 -2

= (] is a skew symmetric matrix. [% Mark]

Step T:

Hence, A=P+(@Q =

3 3 -1
A=1-2 -2 1

-4 -5 2

=2
=&
1

= |t

VIKRANTADAD=MY"

__4 5
—5 [EMark}
2
_ﬂ 3_
2
5
—~alie —3|=-
= Q
2 0
L2 |
-
2
3
0

Thus, A is a sum of symmetric and skew symmetric matrix.

1 5]

(iv) Given that: 4 = E—l 2

Step 1:

v [ =1 &

A _[5 2] [ Mark]
Step 2:

Therefore, A= —~(A+ A') +3(A— A)

Let,P =>(A+A)and @ =3(A—A") [5Mark]

55
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Step 3:

P=2(A+4")

=5 2+l 2D

S Y- 2 g
Step 4:

P=l; o=z 2=*

= P is a symmetric matrix [% Mark]

Step 5:
1
Q=5(A-4)
1 o
ZE([I_:L g _[; 21])
N %[U—E g] . [0—3 g] [ Mark]
Step B:

e=Py T-1 B, J-e

= (] is a skew symmetric matrix [% Mark]
Step T:
" 2 0 3
Hence, A =P + (J —[2 2]+[_3 0
n 5
A= 3

Thus, A is a sum of symmetric and skew symmetric matrix.

if A, B are symmetric matrices of same order, then AF — BA Isa [2 Marks)
(A) Skew symmetric matrix

(B) Symmetric matrix
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(C) Zero matrix

(D) Identity matrix

Solution:

Given:

A and B are symmetric matrices of same order
Step 1:

Let, (AB — EBA)' = (AB)' — (BAY' [2(X-¥) =X=¥%] [%
Mark]

Step 2:
=B'A'— A'B’' [+ (XY) = Y'X'] [% Mark]
Step 3:

= BA—AB [“Given:A' = A,B'=B] |
Mark]

Step 4:
= —(AB — BA)
= (AB — BA)' = —(AB — BA)

Therefore, the matrix (AB — BA) is a skew symmetric matrix

1
Hence, the option (A) is correct. [E Mark]

if _[cusa’ —sina
sina COS o

()%
(8)

(C)m

], and A+ A' = [, then the value of o is [2 marks]

In
(D)5

Solution:
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(B)

Giventhat: A+ A" =1
) el
Step 1:

- COS X sin o

e 605 | Emark
—S5Ina COsS 2

Step 2:
2 [cosa‘ —si;—m] i [cum sinafl = [1 El]
sine  cosa —sina cosa 0 1

=[5 2eosal = o 1] Gmerd

Step 3:

=2cos5ax=1

- X

cosa = 5
cos a = cos 60° [+ cos 60° = %] [% Mark]
Step 4:

On comparing angles, we get
a =60
S N
i 180°

T
= =
3

Hence, option (B) is correct. [% Mark]

EXERCISE 3.4

Using elementary transformations, find the inverse of each of the matrices, if it exists in
Exercises 1 to 17.

1. [é _31] [3 Marks]
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Solution:

I |
Letﬂ.—[z 3],
Step 1:

We know that, 4 = [4, where [ = [ﬂl 2]

1 =1 [ 0, a
=[; S1=ly 1l4 Gmang
Step 2

g _ y
= [[:1 5 ] 3 - P [applying R; — R; — 2Ry] [;Mark]
Step 3

1 -]t Y . i .
=>[n 1 ]— -2 2 A applymgﬂz—vgﬁrz] [£ Mark]
Step 4

3 A

1 0)_ |5 _ 1

= [EI ll - A [applying Ry = Ry + R;] [E Mark]
5 5
Step 5:
= 1
=1, 3[4 [;mark]
Step 6:
b= _A_iﬂ
£ B
Hence, A1 =, [%Mark]
5 8

2. ﬁ :] [2 Marks]

Solution:

21]

vaat,.il:[1 1

59 www.vikrantacademy.org
Call: +91- 9686 - 083 - 421




Step 1:

li}]

We know that, A = 4, where [ = [l} 1

VIKRANTADAD=MY"

2 1111 O 1
211 1 [u 1]‘4 [; Mark]
Step 2:
[ W L =1 ) p - 1
“lo 1 _[{] 1 l"d' [applying Ry = Ry — R5] [z Mark]
Step 3:
1 F 1 —1 : .
= o 1l = [_1 2 ]A l[applying R; — Ry — R4] [EMark]
Step 4:
o e _ﬁ_iA

Hence, A™1 = [_11 _21] [%Mark]

[1 3
2 7
Solution:
el 3
LELA—[E ?],
We know that, 4 = 14, where [ = [1 0
0 1
1 31_11 O
] = A
2 71 lo 1]
1 3j_11 o :
=, =15, llA [applying R, — R, — 2R, ]
1 0 _[7 -3 ;
=[s 1=1., 1]A [applying R, — R, — 3R,]
sI=A"tA
e —3
Hence, 4 —[_2 1]
60

www.vikrantacademy.org
Call: +91- 9686 - 083 - 421




VIKRANTADAD=MY"

4. [g g [2 Marks]

Solution:
Let, A = E g]
Step 1:
1 0
We know that, 4 = 4, where | = [[] )
(2 3 1 0 1
=z ?I = [n I]A [; Mark]
Step 2.
[T 2 E =1 _ B 1
S ;.rl — [l] 1 ]A [applying Ry — 3Ry — R,] [ Mark]
Step 3:
1 2 3 -1 ] ”
= lo —3] =Y [—15 6 ]‘4 [applying R; = Rz — 5R,4] [ Mark]
Step 4:
I 2] 3 S ; 1 1
=[p 1=l Zl4 [applying Ry = —3 R | [ Mark]
Step 5:
I -7 3 . "
= [EI ll = [ 5 —E]A [applying Ry —= Ry — 2R,] [E Mark]
Step B:
sl= KK
Hence, A~ = [_5? _32] [% Mark]
2 1
5. [? 4] [2 Marks]
Solution:
Let, 4 = E ﬂ
Step 1.
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We know that, A = [A, where | = [[1] ?]

2 1]_[1 0], a
sl Jd=h I]A [ Mark]

= 0 _11]"1 [applying Ry = 4R, — R,] [; Mark]
1 0] 4

2l —1 ; i 1
ale =l 5 B]A [applying Ry = R, — 7Ry] [ Mark]

) o g - 4 1
- 17 =y 2 ]A [appl}'mg R, —";Rz] [; Mark]
Step 5:

# = ﬁ_iﬂ

Hence, A™1 = [_4? _21]1'

£ Y o

Solution:

|
Let, 4 = [1 3],
Step 1:

We know that, 4 = 4, where | = [é {1)]

NHER T

Step 2:
I 2_1 =1 : B 1
. [1 3] i [[] 1 l,q [applying R, = R, — R;] [z Mark]
Step 3:
E S ok =k . " B 1
:’[n | S [—1 2 ]"‘ [applying R; = Rz — Ry] [; Mark]
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Step 4:

=2 [[1] lﬂ N [—31 _25]’?l

Step 5:

sl A

Hence, A™1 = [_31 _25]

[g ;] [3 Marks]

Solution:

wa= Y

Step 1:

We know that, 4 = [A, where [ = L; 2]

3 1H_[1 oRed
:;[5 : _[ﬂ I]A [; Mark]
Step 2:
i 0 2 =1
=15 21 lo 1]"1
Step 3:

o g i
“lo 217 1-10 6]’1
Step 4:
T 0 B |
= A
iy gl ks 3]
Step 5:

&= ATRA

Hence, A1 = [_25 _31]
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[applying Ry — Ry — 2R,] [; Mark]

[Applying R; — 2R, — R,] [z Mark]
[Applying R; — 2R, — 5Ry] [; Mark]

|Applying R, = 1R,| [ mark]
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4 5
8. [3 A [3 Marks]
Solution:
_[4 5
LEt*‘q‘[a 4]*
Step 1:

1 0].

We know that, 4 = 4, where [ = [D 1

4 51 1 0O 1
=3 3=l 14 Bwmar
Step 2:

1 17 Vjiee= : B 1
& [3 4] X ln 1 ]*’q [applying Ry = Ry — R3] [ Mark]
Step 3:

I 1] 1%l ) e 1
:’[I] 1] B [—3 4 ]‘4 [applying R; = R; — 3R] [1 Mark]
Step 4:

1 0 4 -5 "
= [[] ll = [_3 4 ]A [applying R; = Ry — R;] [EM“&]
Step 5:

il A-lA

Hence, A™1 = [_43 _45]

9. [3 1?[]] [3 Marks]
Solution:
it = [g 17?]*
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Step 1:

We know that, A = 4, where [ = [

3
¥
Step 2:
T 3 =1
g ws [n 1 |4
Step 3:
[T I =1
= | g [—2 3 |
Step 4:
1 7 =10
= A
0 1 Tk 3]
Step 5:

=

21 = A1

Hence, A~! = [_?2 _;ﬂ]

w02, 5]
Solution:
Let, A = [3_4 _21]
Step 1:

We know that, A = IA, where [ = [

VIKRANTADAD=MY"

o 1l

=[; F1=[ 34 Gmara

[applying Ry — Ry — R;] [ Mark]
[applying R, = R, — 2R, ] [% Mark]

[applying Ry — Ry — 3R,] [% Mark]

[2 Marks]

o 1l

S12 -l Y e

Step 2:

=[5 2l=[ 1l

Step 3:

=[o o=l ol

[applying Ry — 3Ry + 2R,] [% Mark]

[applying R; — R, + 4R,] [% Mark]

65 www.vikrantacademy.org
Call: +91- 9686 - 083 - 421




Step 4:

b 1

—
=

—
[F——)
Il

[#%]

B BsJ
T

Step 5:

~[p 1=,

Step 6:

B | e
b

~I=A"1A

Hence, A"l =

11. [f :5] [3 Marks]

Solution:

2 —6]'

Let, A = [1 _2

Step 1:

We know that, A = 14, where [ = [l

=[; Sl=l 114 Gmena
Step 2:

[y 2=k 714
Step 3:
= Z1=15 24

Step 4:

Y

o H = k|

Step 5:

1 1
[appt'ﬁng R, — EREI [E Mark]

0 1t
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s 1
[applying Ry = Ry — R] [; Mark]

[appl*ying Ry — RI-HE] [% Mark]

. 1
[applwng Ry — RE-RII [1_- Mark]

. 1 1
[applwng R; — ERZ] [E Mark]
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-1 3
= [[1] lil = [_% I]A [apnph,.ringﬂ1 - ermz] [% Mark]

Step 6:

~1=A"1A

-1 3
Hence, A™! = [_1 1]

12. [5_2 _13] [2 Marks]
Solution:
Ll [Ez _13]
Step 1:
We know that, A = 4, where [ = [; 2]

=[5 T1-05 s

Step 2:
B 371 O ) 1
= [l] 0 ] - [3 1]‘4 [applying R; = Ry + 3R] [ Mark]
Step 3:
Since, on left hand side of the matrix all the elements of second row is zero.

Hence, A~ does not exist.

13. El _23] [3 marks])
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Solution:

2 -3
Let, A = [—1 . ]
Step 1:

We know that, A = A where | = [[!_I {1]]

2. =3]1_T1 © 1
>[5 Sl=ls 4 Gmang
Step 2.

Al =4 11 %
gt z]= [n 1]*‘1 [applying Ry — Ry + R;] [ Mark]
Step 3:

1 =1]_1 1 1
- 0 1 ]_ [1 2]‘4 [applying R; = Ry + R4] [z Mark]
Step 4:

1 0 _ [ESS ) y 1
=[o al=17 24 [applying Ry = Ry + Rzl [ Mark]
Step 3:
i I = A_-'I'A

2 3

Hence, A~ = [1 5

14. [i ;] [2 marks]

Solution:
g 1
i [4 z]r
Step 1:
We know that, 4 = [4, where [ = [

=[; 2=l 114 Guand

Step 2:

o 1l
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=[5 ol =[% 14

Step 3:

VIKRANTADAD=MY"

[ applying R; — R, — 2R,] [% Mark]

Since, on left hand side of the matrix all the elements of second row is zero.

Hence A~ ! does not exist.

2 =3 3
15. |2 @2 [5 Marks]
3 32
Solution:
21 a=d =q
let, A=12 2 3|
3 e
Step 1:

We know that, A = 4, where [ = [{] 1

1 0 0
al.

0 0 1

2 =3 3 1 & 0 4
=12 2 I =|0 %L 0pA [EMarIL]
3 -2 2 0 0 1
Step 2:
1 1 4 I 1 =l
=|2 2 3]=I0 1 D}A
|3 =2 2 0o 0 1
Step 3:

1 1 4 1 1 -1
=0 0 -5]=]-2 -1 214
J =32 0 0 1

Step 4:

1 1 4 7 1 1 1
=10 0 -5|=]-2 -1 2|4
0 -5 —10] -3 -3 4

Step 5:

1 1 4 7 1 1 —1]
=0 -5 —-10|=|-3 —3 4 |A
0 0 -5 | =2 =1 2]

Step 6:
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[applying R, - R, + R, — Ry] [% Mark]

[applying R, = R, — 2R,] [; Mark]

[applying R, — R, — 3R, ] [% Mark]

[applying R, < Rs] [5Mark]
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I 1 4
=10 1 2=

0

=
—

Step 7:

1
= |0
0

Step 8:

1 0 4
=10 0] =

0 0 1

=N ]
= &

o ———— e
I

=

| B | b b

|k

(N

Step 9:

1 0 0
= |0 0] =

0 0 1

—

LR

Step 10:
%= AT

2

_ 1
Hence, A~ ! = -

2
5

1
16. [—3
2

1 W
o
L b

——

Solution:
1
—3
2

Let, A =

[ R I

W=
(R R O]

-1
0

| e
L ]

| e
(B T, I [ T

|-||'||'—‘I"nlm
WHl=wml= 2

| e

= W

[T B T I B e

[5 Marks]
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A [applwng R, = — Ry, Ry - —%Rgl [ Mark]

A [applying R, — R, — 2R;] |5 Mark]

0 |4 [applying Ry — R, — Ry [; Mark]

2
5
0 |A [applyingRy — Ry — 4R] [; Mark]

www.vikrantacademy.org
Call: +91- 9686 - 083 - 421




Step 1:

IDI}I

We know that, 4 = I4, where [ = [{] 1 0

[1 3
=|-3 0
L2 b

Step 2:

[T 3
=0 9
12 5

Step 3:

[1 %3
=I0 9
0 -1

Step 6:
1 3
=0 9
0 0
Step T:
3
=0 1
0 0
Step 8:

I 3
=0 1

0o o0

Step 9:

-2 1 0
—5|=(0 1
0 0 0
-2 1 0
—-111=1|3 1
0 0 0
=3 1
=1]3= 13
4 —2
-2 1
—1%=] 3
25 |—15
- [1
i — 3
11] T
1 5
|
01l=
1 e
&
1 0
Fa
0= 5 25
1 A
| i g

e e
=
o

0
0
1

A

A

= = 3
==

=Y
WO
L

- o
HMleo o
. .

2 n

25

18

25
11

Z5

25

0 0 1

1
[E Mark]
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[applying B> = R, + 3R] [% Mark]

A [appiyrfng Ry — R3—2R1_] [i Mark]

A [applying Ry = 9R3+R;] [% Mark]

A [appi-,ring Ry — 2—151-?3 [% Mark]

71

25| A [applying R; — R; + 11R;] [% Mark]
_‘A [applving R, — lH‘Z] [1 Mark]
9 2

— | A [applying By — R;+2R4] [% Mark]
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i
1 0 0 b
:>I[] 1 Dlz —E % % A[applyingﬂlﬁﬁlaﬂz] [%Mark]
0 0 1 o 9
£ #m 1%
Step 10
I=A"1A
2 3
b =g ™y
R plA Ay
Hence, A E 3 mE [EMark]
Sl SR
5 25 25
2 0 -1
172. |15 1 0O [5 Marks)
0 1 3
Solution:
2 0 -1
LetA=1|5 1 0|
01 3
Step 1:
1 0 0
Weknowthat, A =I1A, whereI = |0 1 0}
g 0 1
(2 0 —1 1 0 o
=15 1 1 {]f-‘l [—Mark]
0 1
Step 2:

i =1 =3 3 10 '
=15 1 0|=|0 1 0|4 [applv,.ring Ry — EHI-REI [5 Mark]
0

1 3 0 0 1
Step 3:
1 =1 =3 3 ~1 0 )
=l0 6 15|=|-15 6 0|A [applyingR, = R,-5R;] [;Mark]
6 1 3 P 8 1
Step 4:
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[ —1 =3 3 —1 0] :
=10 6 15|=|-15 6 0[A [applyingRs — 6R;-R;] [5 Mark]
0 0 3| | 15 —6 &
Step 5:
(1 —1 -—-3] [ 3 —1 0] . "
=lo 6 15|=|-15 6 o0[4 [applyingRs = 2R, [5Mark]
0 0 i ol - -2 2l
Step 6:
1 -1 -3] [ 3 —1 0 §
=10 6 0]|=|-90 36 —30(A [applyingR; = R,-15R;| [;Mark]
0 0 2l = —2 2
Step T:
[1 Ssil= 3 -1 0 : :
=0 TGS 5 5 A[applyingﬁ‘z—r;.‘i‘z] [ Mark]
0 0 1 5 —2 2
Step 8
1 =1 4 g =Fa 5 .
=0 1 0|=|-15 6 —5|A[applying Ry = R;+3R;] [ Mark]
g 0 1 5 =f 2
Step 9
(1 0 0 3 =] 5
=0 1 0|/=|-15 6 —5(A [applyingR; — H;+R;] [EMark]
g 0 1 5 == gis
Step 10:
~1=A"1A
3 =1 .
Hence, A”'=|-15 6 =5 [ Mark]
5 b T

18. matrices A and B will be inverse of each other only if

(A) AB = BA
(B) AB = BA =0
(C)AB =0,BA=1

[2 Marks]
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(D)AB=BA =1

Solution:

Given:

A and B will be inverse of each other.
A'=BandB =4

Step 1:

We know that,

ALY =] f= AT =B8]
AB =1

Step 2:

BB=F] R — A
BA=1

S0, AB=BA=1.

Hence, option (D) is correct.

Miscellaneous Exercise on Chapter 3

Let A = g é , show that (al + bA)" = a™ + na™ 'hA, where [ is the identity matrix

oforder 2andn € N. [5 marks]

Solution:
ST IO L |
Ewen,ﬂ.—[ﬂ 1}]
To Prove:

(al +bA)" = a"™l +na""'bA
Proof: The proof is by mathematical induction [% Mark]
Step 1:

Consider, P(n): (al + bA)" = a"I + na™ 1bA [% Mark]
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Step 2:

=~ P(1):(al + bA)! = al + bA

Hence, the result is true forn = 1. [% Mark]

Step 3:

Let the result be true forn = k,

so, P(k): (al + bA)* = a*1 +na""'bA [; Mark]
Step 4:

We must prove that it is true forn = k + 1 also.
(i.e.) P(k + 1): (al + bAY**! = a**' + (k + 1)a*pA [i Mark]
Step 3:

By taking LHS, we get

LHS= (al + bA)**?

= (al + bA)*(al + bA) [% Mark]

Step 6:

= (a*I +na*~'bA)(al + bA) [+ (al + bAY**! = a®I + na*"1hA]
[; Mark]

Step 7:

= a**112 4 akIbA + na*IbA + na*~1b2A2 [: Mark]

Step 8:
= a**' + (k + 1)a*bA -.~A2=A~A=[g é][g é]:[g g:{]]
LHS = RHS

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

Hence, by the Principle of Mathematical Induction, (al + bA)™ = a1 + na™ 'bA is
true for all-natural numbers n.
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1 1 1 3H—l 3“—1 3”—1
2. fA=|1 1 1| provethatA" =|3n-1 3n-1 3n-1| ne N. [5Marks]
1 1 1 3"-1 3“-1 3”-1
Solution:
Given:
1- 3 3
4A=11 1 1
1- 3 1
To Prove:

3n—1 3n—1 3n—1

3n—1 3"—1 3n—1
A= ,NEN

3“-1 3“-1 3“-1

Proof: The proof is by mathematical induction. [% Mark]

Step 1:
3"—1 3&—1 3"—1
Consider, p(n): A" = |3n-1 3n-1 3n-1| [1Mark]
3ﬂ—1 3&-1 3"-1 2
Step 2:
3T 3k 3 1]
Therefore, P(1):4' = |3° 3° 3°|=|1 1 1|=4
a 30 30 1 1 13
Hence, the result is true forn = 1. [% Mark]
Step 3:
Let the result is true forn = &,
3&—1 k-1 3&—1
S0, PU:}:A* = |3k-1 3k-1 3k [EMark]
k-1 gk-1 3&—1 2
Step 4:
MNow,
We have to prove that it is true forn = k + 1 also.
3= av 3
(i.e) P{k+1]:ﬁl"“= 3k gk gk [%Marlt}
3F 3¢ 3%
Step 5:
By taking LHS, we get
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sl T =

geel: gRel el ¥ 1
={fg3k-1 3k-1 3gk-1|11 1 1

[~ Mark]
k-1 ge-1 ge-illy o1o1f f

Step 6:

'3k—1 e 3*‘-1 H 2 3k—] 3‘(-1 i 3*:—'[ g 3k-1 3’:-1 +31|!—1 o 35(—1 .
= 3*:—] + Ek—l + 3*:—1 3*:—1 + ak—l + 3*:—1 3*—1 + 3.‘(—1 + 3.‘!!—1 [E Mark}
_3k—1 E 3&-1 4 3#-1 3k—'|. i 3*:—1 + 3k—1 3‘(-1 +3.‘|:—1 3 35{—1

Step 7:
[3,3k-1 3, 3k-1 3 3k-1

=13.3k1 3 3k-1 3 3k-1

[% Mark]
3,341 3 3k-1 3 3k-1

Step 8:
3* I
— |3k 3k 3k
3% 3G
LHS = RHS
Therefore, the result is true forn = k + 1.

3?‘!-1 3”-1 3!‘!-1
Hence, by the Principle of Mathematical Induction, A" = |3“‘1 gn-1 3"‘1] is true

3!‘1—1 3rt—1 3?‘1—1
for all natural numbers n.

A= [? :ﬂ then prove that A" = [_i +an 1__4];“], where n is any positive
integer. [5 Marks]

Solution:
Given:
3 —4
A=
-
To Prove:
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ool )

Proof: The proof is by mathematical induction. [% Mark]

Step 1:
Fofir ., R 14+2n —4n 1
Consider, P(n): 4 —[ : 1—2n] [2 Mark]
Step 2:
142(1) —4(1) |_[3 —4
L = -
Therefore, P(1): A _[ . 1_2“}]_[1 g ]—A

Hence, the result is true forn = 1. [% Mark]

Step 3:
Let the result is true for n = k, therefore,

A [1+2k —4k
ke

P(k): A*
(k) 1-2k

1
[E Mark]

Step 4.

We have to prove that it is true forn = k + 1 also.

1+2(k+1) —4(k+1)

5 . ak+l
(le) Pl +1): 4% =70 W o+ 1)

] [ Mark]
Step 5:
By taking LHS, we get

LHs= A"+t = 4% 4

_[1+2k -4k )3 -4
= ko 1-2k [1 —1] M
Step B:

_[3+6k—4k —4—Bk+4k] 2
‘[3k+1—2k —4k—1+2k] by Mark]
Step 7:

_[1+(2k+2) —4k-4 ]

= ke a-peen] BV
Step 8:

_[1+2tk+1) —4k+1) ] _o o
Tl k+1 1—-2(k+ 1))~
LHS = RHS

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

Hence, by the Principle of Mathematical Induction, A" = [1 —i;]'.Zn —4n

1—2n
any positive integer numbers n.

4. If Aand B are symmetric matrices, prove that AB — BA is a skew symmetric matrix. [2
Marks]

Solution:

Given: A and B are symmetric matrices

~A'=Aand B'=H

Step 1:

Mow,

(AB — BA) = (AR)' — (BA)' X =¥)y=X"-Y] [% Mark]
Step 2:

=B'A'— A'B' [+ (AB)' = B'A'] [% Mark]
Step 3:

= BA — AR [Given A" = A, B' = B] [% Mark]
Step 4:

= —(AB — BA)

= (AB — BA)' = —(AB — BA), [% Mark]

Therefore, AB- BA is a skew symmetric matrix.

Hence proved.

5. Show that the matrix B'AB is symmetric or skew symmetric according as A is symmetric
or skew symmetric.  [4 Marks]
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Solution:
Step 1:
If A is a symmetric matrix, then A' = 4

Now, (B'AB)’ = (ABY'(B'Y [+ (AB)' = B'A'] [;Mark]

Step 2:

= (AB)'B [+ (B")' = BI [;Mark]
Step 3:

=B'A'B [+ (AB)' = B'A"] [% Mark]
Step &4:

= B'AB [Given A’ = A]

= (B'AB)' = B'AB,
Therefore, the matrix B'AB is also symmetric matrix. [% Mark]

Step 3:

if A is skew symmetric matrix, then 4’ = —A

Here, (B'AB)’ = (AB)'(B')' [+ (AB)' = B'A"] [; Mark]
Step 6:

= (AB)'B [+ (B') =B] [;Mark]

Step 7:

= B'A'B [ (AB)' = B'A"] [; Mark]

Step 8:

= —B'AB [ Given A’ = —A]

= (B'AB) = —B'AB,

Hence, the matrix B'AB is also a skew-symmetric matrix. [% Mark]
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0 2y =
6. Find the values of x, y, z ifthe matrix A = [x ¥ —zlsatisﬂtheequat[nnﬂ‘ﬂ=I.
X —y Z
[4 Marks]
Solution:
Given:
0 2y =z
A=|x ¥ —zl
X =y =z
A'A=1
Step 1:
0 2y 0 x =x 1 0 D )
=1x y -z||2y y -—y|=|0 1 0| [;Mark]
lx —y =zllz —=z = g 0 1
Step 2:

=|0+2y?—2z2 x2+y?+2z2 x?-—y?-2z2 010

[0+ 4y® +22 0+2y2—22 0-—2y? + 22 [1 0 ﬂl
0 —2y2 + 22 x2—y?2—322 x?4y?4377 001

Step 3:

If two matrices are equal, then their corresponding elements are also equal.
S0, on comparing the corresponding elements, we get

492 +22 =1

2y2—z2=0

xt+y*+zi=1

Step 4:
On solvi txr=t+—,y=t+—andz=+—= [1>Mark
nsolvingwegetx =t —,y=+—=andz=%— [1; Marks]
Hence, the values of x = ii.—.}‘ =+Landz= i;
v2 L] V3
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7.

i1 2 0110
Forwhatvaluesofx:[1 2 1]|2 0 1|2

1 0 2Z}ix
Solution:
1 2 0][0
Giventhat:[1 2 1]1|2 0 1||2|=0
1 0 2
Step 1:

0
=[1+44+1 24+04+0 0+2+2]|2|=0
Step 2:

B 1
=[6 2 4]]2 ={}[EMark]
Step 3:

[6(0) +2(2) + 4(x)] =0

= [0+4+ 4x] = [0] [5 Mark]
Step &:

=4+4x=0 [%Mark]

Step 5:

Upon solving the above obtained equation, we get:

=x=-—1

Hence, the required valueof xis — 1 [% Mark]

¥ 1 , show that 4% — 54 + 71 = 0.

fa=[2,

Solution:

Given:

82

VIKRANTADAD=MY"

= (07 [3 Marks]

[3 Marks]
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ass [3—1 é]
Step 1:

By taking LHS= A% — 54 + 71

:[31 é”i}_ ;]_5[31 ;]”[[11 ?

Step 2:

= [—93_—12 —31++24 i [isé 15u]+[; g
z[—ﬁs i—[i 150+[; g

Step 3:

_[3—15+? 5—5+0
" l-54540 3-1047

=lo ol=0
» LHS = RHS

A2 —544+71=40

Hence it is proved.

Findx, if [x —5 — 1]

1 0 2%
x 2 1[4] =10 [3 marks]

2 0 3141

Solution:

1 0 2]rx
Giuen:[x—ﬁ—l][[] 2 1”4]=D

2 0 3lu4

Step 1:
1 0 2]px

fx =5 =3 | 2 1[4]:13
2 0 311

X
=[x+0—-2 0—-10+0 2.1'—5—3][4]:0
1
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X
Sx—=2 =1 2;:—8][4]:15'
1

Step 2:

=[x —-2x —40 + 2x — B] = [0]
Step 3:

= x% = 48

= x = +4/3

Hence, the required value of x is £ 43

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

Market Products
I 10,000 2,000 18,000
1l 6,000 20,000 8,000

{a) If unit sale prices of x, vy and z are ¥ 2.50, £ 1.50 and % 1.00, respectively, find the
total revenue in each market with the help of matrix algebra. [3 Marks]

(b) If the unit costs of the above three commodities are T 2.00, T 1.00 and 50 paise
respectively. Find the gross profit. [3 Marks]

Solution:
(a) Step 1:

If unit sale prices of x, y and z are ¥2.50,¥1.50 and $1.00, then

Products Selling
price
x ¥ z

Market | 10000 2000 18000 ¥2.50

6000 20000 8000 $1.50
Market Il F1.00
Step 2:
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Total revenue of each market = Total product x Unit selling price

%2.50]

$1.50

[IDDDU 2000 181)0[!][
1.00

6000 20000 BOOO

Step 3:

. [125[}0[] + 33000+ "1'13{]{][]] _ Ef46[][]l]
~ 1315000 + 330000 + ¥8000] — 153000

Thus, the revenue of market | is $46,000 and that of the market Il is $53,000.

(b) Step 1:

If the unit costs of the three commodities are $2.00, ¥1.00 and 50 paise, then

Products Selling
price
x ¥y Z
Market | [lﬂ{]{][] 2000 18000 F2.50
6000 20000 BOOO %1.50
Market II 30.00
Step 2:

Gross profit from each market = Total product x Unit selling price

$1.50
6000 20000 BOOO 31.00

ol [ 20000 + 2000 + 390007 _ [?3 1000
~ 1312000 + T20000 + 340001 — 1336000

:[IEIEIEIEI 2000 1BDIJEI]rz'50]

Step 3:

Hence, the total revenue from market | is $46,000 and that of the market 11 is $31,000.
Therefore, the gross profit of market I=Revenue — Cost

= 346000 — 31000 = 15000

Therefore, the gross profit of market Il = 53000 — 336000 = 17000
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Hence, the total gross profit from market | is 15,000 and that of the market Il is
17,000.

11. ind the matrix X mthat.ﬁ.’[l 2 3] [2 9] [5 Marks]
Solution:
Given:
1. 2 8 =Rl  —9
X =
[4 5 Blays IZ 4 5]233
Step 1:

Let, X = [ g] & Mark]

Step 2:

Threre’fcmrre}l:'[1 2 3 _[2—? —43 —69]
=[¢ dls 5 =G 7 ¢l Gman
Step 3:

[a+4b 2a+5b 3a+6b _l—? —8 —9]
c+4d 2c+5d 3c+6dl 12 4 6

Step &:
If two matrices are equal, then their corresponding elements are also equal.

So, on comparing the corresponding elements, we get
a+4b=-7 [ Mark]
2a+5b=—8 [;Mark]
c+4d =2 [; Mark]
2c+5d=4  [;Mark]

Step 5:
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On solving, wegeta=1,b=—-2,c=2andd =10

Hence, X = [; _1}2]

12. A and B are square matrices of the same order such that AR = BA, then prove by
induction that AB™ = B"A. Further, prove that (AB)" = A"B" foralln € N. Choose
the correct answer in the following questions: [5 marks]

Solution:

Given:

AB = BA

To prove:

AB" = B"Aand

(AB)" = A"R" foralln € N

Proof: The proof is by mathematical induction.
Step 1:

Consider, P(n): AB" = B"A, [; Mark]

Step 2:

Therefore, P(1): AB = BA

Hence the result is true forn = 1. [% Mark]
Step 3:

Let it be true forn =k,

so, P(k): AB* = B*4 [% Mark]

Step 4:

MNow we have to prove that it is true forn = k + 1 also.
(i.e.) P(k + 1): ABX+1 = Bk*14 [% Mark]
Step 5:

By taking LHS, we get

87 www.vikrantacademy.org
Call: +91- 9686 - 083 - 421




VIKRANTADAD=MY"

LHS= AB*+1

= AB*B

= B*AB [ ABX = B*A]

= B*BA [~ AB = BA]

= BR+14 —RHS

Hence, the result istrueforn =k + 1, [% Mark]

Therefore, by the Principle of Mathematical Induction AB™ = B" 4 is true for all natural
numbers n.

Step 6:
If (AB)™ = A™E™

Mow

[

Consider P(n): (AB)® = A"B" therefore, P(1): (AB)! = A'B!
Hence the result is true forn = 1. [% Mark]

Step 7:

Let itis true forn = k,

so, P(k): (AB)X = AKBX | Mark]

Step 8:

Now we have to prove that itis true forn = k + 1 also.
(i.e.) P(k + 1): (AB)k+1 = gk+1pgk+1 [% Mark]

Step 9:

By taking LHS, we get

LHS = (AB)k+1

= (AB)*AB

= A*B*AB [+ (4B)* = A*B*] [% Mark]
Step 10:

= AKAB*B [~ AB = BA]

o AH*IEki'l —RHS

Hence, the resultistrueforn = k + 1.
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Therefore, by the Principle of Mathematical Induction (AB)" = A"B" is true for all

1
natural numbers mn. [5 Mark]

13.1fA = Lf —ﬁa] is such that A2 = [, then [2 Marks]
(A)1+a*+8y=0
(Bjl—a?+8y=0
[C)l—a*—py=0

D)1+a?=fy=0

Solution:
Given that: A2 = [

Step 1:

=y Ll “al=bil
" [-:f2 +py ap —ﬁ‘;«] - [1 0
ay —ay fy+a 0 1
Step 2:
If two matrices are equal, then their corresponding elements are also equal.
So, on comparing the corresponding elements, we get
a’+py=1
1-a’—By=0

Hence the option (C) is correct.

14. if the matrix A is both symmetric and skew symmetric, then [2 Marks]

(A) A is a diagonal matrix
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(B) A is a zero matrix
(C) A is a square matrix

(D) None of these

Solution:

Given:

Matrix 4 is both symmetric and skew symmetric

Step 1:

We know that only a zero matrix is always both symmetric and skew symmetric.
Proof:

LA =AandA'=-4

Step 2:

On comparing both the equations, we get

=4=-A
A+A=0
24=0
A=0

Hence, the option (B) is correct.

15. If A is square matrix such that A% = A, then (I + A)* — 7 A is equal to [2 Marks]
() A
(B)1—A
(€)1
(D) 34

Solution:
Given:
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A2=4

Step 1:

(I+A4)¥-74

=17+ A +31°A+ 314 - 74
Step 2:
=—1+A%A+31A+3142-74
Step 3:
=T+AA+34+3[14-TA
Step 4:

=I+A+34+34—-74
=I+7A—-TA

=1

Hence, the option (C) is correct
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