Mathematics

(Chapter - 3) (Matrices) (Exercise 3.1)
(Class - XII)

Question 1:

- 5 19 ~7
In the matrixA = |35 -2 g 12 |, write:

V3 1 _5 17

(i) The order of the matrix (ii) The number of elements
(iii) Write the elements a3, a,4, @33, A4, Qo3

Answer 1:
(i) The order of the matrix = number of row x number of column =3 X 4
(ii) The number of elements =3 X 4 = 12

(iii) Elementsi g,z = 19, @57 = 35,053 = —5, @54 = 12,854 =§

Question 2:

[f a matrix has 24 elements, what are the possible orders it can have? What, if it has 13 elements?
Answer 2:

The number of elements = 24

Therefore, the possible orders are as follows: 1 X 24,2 X 12,3 X 8,4%X 6,6 X4,8x3,12X2and24 X1
If it has 13 elements, then the possible orders: 13 X 1and 1 X 13

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

Answer 3:
Total number of elements in matrix = 18
Therefore, the possible orders are as follows: 1 X 18,2%X9,3 X 6,6 X3,9xX2and18 x 1
If it has 5 elements, then the possible orders: 5 X 1and 1 X 5

Question 4:
Constructa 2 X 2 matrix A = [a,;j], whose elements are given by:

. (i+))? . (i+2))°
(i) a;; = "2’* (ii) a;; =% (iii) a;; = : 2”
Answer 4:
(i) Here, a;; = (H; ) 2, therefore, the elements of matrix are:
" _(1+1)2_2 " _(1+2)2_E
11 2 ’ 3 B 2 2jr
. _(2+1)2_2 y _(2+2)2_8
21 2 2! 22 2 r
9
2 3
Therefore, matrix = 9
— 8
2
(ii) Here, aq;; = L therefore, the elements of matrix are:
]
1 1
a11=I=1: a12=§!
2 2
a21=1:21 (_122:5:1

1
Therefore, matrix = |1 E]
2 1




(i+2))°

(iii) Here, a;; = , therefore, the elements of matrix are:

2
A1 = 7 = 9 ’ A2 = 2 o 7 "
(2 + 2)? (2 +4)°
{121 — 2 = 8: "5122 = 2 —_ 18
2 L5
Therefore, matrix = |2 2
8 18.

Question 5:
Construct a 3 X 4 matrix, whose elements are given by:

. 1 o s .
(i) a;; =E|—31+}| (ii) a;; = 2i —
Answer 5:
(i) Here, a;; = é |—3i + j|, therefore, the elements of matrix are:
1 I 1
a4 =?|~3+1|=1, H12=§|‘-3+2|=E, ﬂ13=%| 3+3|=[;, H14=§|‘—‘3+4|=2
;4 =§|—6+1|=§, ﬂ22=§|—5+2|=2, ﬂ23=§|—6+3|=§, {124=§|—6+4|=1,
1 1 7 1 5
1131=E|—9+1|=4, ﬂ31=§|—9+2|=5, {133=E|—9+3|=3, ﬂ34—§|—9+4|=§,
1
1 5 0 1
5 3 2
Therefore, matrix=|—- 2 - 1
2 2 &
s L 33
2
(ii) Here, a;; = 2i — j, therefore, the elements of matrix are:
a11=2_1=1, a12=2_2=0, (113=2—3=—1, a14=2_4=_2,
a21:4_1:3, (122:4—2:2, a23:4_3:1, [12424—4:0,
a31=6""1=5, a32=6_2=4, ﬂ33=6"‘3=3, [134:6—'4:2,
1 0 -1 -2
Therefore, matrix =13 2 1 0‘
5 4 3 2
Question 6:
Find the values of x,y and z from the following equations:
X YA Z] BER
~[4 3 y Z ie [y 2 6 2
(l)[ ]=[ ] [")’ ]=[ ] (iii)| x+z |=]|5
x 5 1 5 54+2z xy 5 8 y + 2 -]
Answer 6:
~[4 31_[V 2
(i) [x 5] B [1 5]

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

4 =y, 3=z and x=1
xFy

5 21 16 2
(1) [5 +z xy] = [5 S
[f two matrices are equal, then their corresponding elements are also equal. Therefore
x+y=6, 54+z=5 and xy =28

Onsolving, x =2, y=4andz=0 orx=4,y=2 andz=0




(iii)| x+z |=|5

X ¥ Z] [9

L Ytz 7
If two matrices are equal, then their corresponding elements are also equal. Therefore

xX+y+z=29, x+z=5 and y+z=7
Onsolving, x =2, y=4 andz =3

Question 7:
Find the value of a, b, ¢ and d from the equation:
[a—b 2a+c] - [—1 5]

2a—b 3c+d 0 13
Answer 7:
If two matrices are equal, then their corresponding elements are also equal. Therefore
a—b= —1 .. (1)
2a—b=0 e )
2a+c=5 = (3)
3c+d= 13 .. (4)

Solving equation (1) and (2),weget,a =1, b = 2
Putting the value of a in equation (3), we get, c = 3
Putting the value of ¢ in the equation (4), we get, d = 4

Question 8:
A= [aif']mxn is a square matrix, if
(A)m<n (Bjm>n (C)m=n (D) None of these

Answer 8:
In a square matrix the number of column is same as the number of rows, so the option (C) is correct.

Question 9:
Which of the given values of x and y make the following pair of matrices equal:

3x +7 5 0 y=2
y+1 2—3x"[8 4 ]

(A) x = —‘;‘ Yy =17 (B) Not possible to find
i , __1r __2
Cy=7,x=—;3 D)x=—3,y=—;
Answer 9:
3x47 5 1] _ 10 y-2
Here’[y+1 2—3x"’8 4 ]

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

3x+7=0, S=y-—2, y—1=8 and 2—-3x=4
Onsolving, y =7, x = —% and x = —%, Here, the value of x is not unique, therefore the option (B) is correct.

Question 10:
The number of all possible matrices of order 3 X 3 with each entry 0 or 1 is:

(A) 27 (B) 18 (C) 81 (D) 512

Answer 10:
The total number of elements in a matrix oforder 3 X3 =09
If each entry is 0 or 1, then total number of permutation for each element = 2

Therefore, the total permutation for 9 elements = 2° = 512
Hence, the option (D) is correct.




Mathematics

(Chapter - 3) (Matrices) (Exercise 3.2)
(Class - XII)

Question 1:
2 4 ., [1 31 . [-2 5], -
Let A = [3 2‘ ,B = o 5],6‘ = [ 3 4]. Find each of the following:

(i)A+B (ii) A — B (iii) 34 — C
(iv) AB (v) BA
Answer 1:
(i] g +f 1 3 2+1 443 3 4
=[3 2]+L2 5]=[3—2 2+5]=[1 7]
(ii) A — B : \
2 4 1 3 -1 — 3 1 1
=[3 2]"[—2 5]=[3+2 2—5=[5 —3]
mn?—c 2 .
4 2 51 16 1 2 12~ 7
:3E 2 [3 ] [9 :I[ i] Bi3 t_:}=6 J
(iv) AB
2[2 4”1 3=2><1+4><(—2) 2><3+4><5=[—6 26
3X1+2X%X(—-2) 3x3+2x%X5 -1 19
(v) BA
:[1 3”;4ﬂ: 1x24+3x3 1x4+3x2] Pl‘w
2 5113 2 —2X24+5%X3 —-2%X44+5x%x2
Question 2:
Compute the following: o
0L J+l o O] S eAae L K
I - R .« Tcos’x sin’x sin’x cos®x
() ) g 156 . 2 (2) i (1v) [Sinzx cosle i [coszx Sinzx]
Answer 2:

ﬂﬂijifﬂf ﬂzLiﬁi 2Iﬂ={?

a“ + bz b? + 62] 2ab 2bc
(i) [a +c? a?+ b? + [—Zar: —Zab]

[a + b% + 2ab b2+c +2bc] _ [(a+ b)? @’"‘@j
a?+c2—2ac a’+b2-2abl l(a—c)? (a-b)?

~1 4 —6] [12 7 6

mn[s 5 16|/+|8 0 5

2 8 5 3 2 4
=198 B47 =B46] 11 11 0]
=| 848 5+0 16+5|=[16 5 21
| 243 842 5+41 |5 10 9.

(iv) [coszx Sinzx] + [Sinzx coszx] _ [coszx + sinx sin‘x + coszx‘ _ [1
Sinx cos®x coS®x Sin‘x sin®x + cos®*x cos’x + sin‘x




Question 3:
Compute the indicated products:

1
~[a bl[a —b " s [1 =2171 2 3
Mol w2
2 3 4][1 -3 5 g T 2 -3
ﬁﬂt34-5[o 2 4 |3 2|[2 5 3 e[’ 3 ol 0]
4+ 5 6ll3 0 5 ~1 1 3 1

Answer 3:
(i][a b”a —bl=[a><a+b><b ax(—b)+bxa]=[a2+b2 0 ]
—b b —bxa+axb —-bx(=b)+axa 0 b% + a’
P 1xXx2 1Xx3 1X%Xx4
(ii) |2]|[2 3 4]-[2><2 2 X3 2><4| I
3. 3xX2 3xXx3 3x4

468]
6 9 12

@l S 3 3

=[1X1+(-2)x2 1x2+(-2)%x3 1x3+(-2)x1 =[—3 —4 1
2X1+3X%X2 2X2+3X%X3 2X3+3x1 8 13 9

2 3 4111 =3 5
(iv)|3 4 5||0 2 4
4 5 6lI13 0 5
2x1+3%x04+4%x3 2%x(-3)+3%x2+4x0 2X5+3%x4+4x%x5 r4 0 42

|

3X14+4%x04+5%x3 3%xX(—3)+4%x24+5%x0 3%X54+4%x4+5%x5| =118 -1 56
4X1+5X0+6%X3 4X(-3)+5X2+6X0 4X5+5X4+6X5 22 =2 70.

2 1
(V]|3 5 1 0 1]

1 1l -1 2 1
' 2x14+1x(-1) 2x04+1x2 2x1+1x1 1 2 3
= 3X1+2x(-1) 3IX0+2X?2 3IX1+2X%X1 :Il 4 5
—~1.XL41X{(-1) ~1XO041 X2 —1X141X1 -2 2 0.
2 3]
(\H][B _1 ; 1 O
3 1.
[3x2+( 1)x1+3%x3 3xXx(-3)+(-1)x0+3x1 [14 —6]
—-1x24+0x1+4+2x3 -1x(-3)+0x0+2x1 4 5
Question 4:
1 2 =3 3 =1 2 4 1 2
fA=|5 0 2|, B=|4 2 5|and C=lO 3 2], then compute (A + B) and (B — C). Also,
1 -1 1 2 0 3] 1 -2 3
verifythat A+ (B—C)=(A+B) —C
Answer 4:
1 2 -3 3 -1 2 1+3 2—-1 -3+2] [4 1 -1
A+B=1|5 0 2 1+14 2 51 =544 042 24+5|1=19 2 7
1 =1 1 2 0 3 1+2 -1+0 1+31 13 -1 4.
3 =1 2 4 1 2 3—-4 -1-1 2-21 1-1 -2 O
B—-C=14 2 Sl— 0 3 21 =14-0 2—3 5—-2|=14 -1 3]
Z O 3 1 -2 3. 2—-1 0-(-2) 3-3] 1 2 0




1 2 -3 -1 =2 0 0 0 -3
LHS=A+B-C)=|5 0 21+14 -1 3|=1|9 -1 5
1 -1 1 1 2 0 2 1 1
4 1 -1 4 1 2 0 0 =37
RHS=(A+B)—-C=1|9 2 71—10 3 2|=19 -1 5§
13 —1 4. 1 —2 3 2 1 1
0 0 -3
Hence, A+ (B—-C)=(A4+B)—-C=|9 -1 5
2 1 1
Question 5:
- 2 2 4
3 3 5 5
fA=|+ %2 2|andB=]|- : i,thencomputeBA—SB.
3 3 3 5 5 5
7 2 7 6 2
A S
3 3 5 5 5
Answer 5:
£ 4 2 s 2 F _ _
I R
31‘1—58:3555—5'"5"5";:124_124
7 ) 2 7 6 2 7 B 2 ¥ B L
3 3 5 5 5
2—2 3—3 5-5 0 0 O
=11—-1 2—2 4—4|=|0 0 0]|=0
7—7 6—6 2-—2 0 0 O
Question 6:
: ; cosf@ sinfb . sin@ —cos6@
Stmplity. cosd [—Sinﬁ cos&‘] + sind [msﬂ sinf
Answer 6:
cos@ siné . sin@ —cos6 cOS sinfcos@ sin —sinfBcoso
6 g -
0> [—sinﬁ cosﬁ]-l_sm L:os@ Si‘nﬂ] [—smﬁcosﬂ cos?6 ]+[sm9ms€ sin’6
=[ cos?0 + sin’0 sinﬂcosﬂ—sin@cosel [1 0]
—sinfBcosO + sinBcos6 cos®0 + sin®0
Question 7:
Find X andY, if
. _[7 0 v _[3 0 . _[2 3 T2 =2
(1]X+Y—[2 Jandx -y =7 . (11]2X+3}f_.[4 0]3nd3X+2Y—[_1 5]
Answer 7:
: _[7 0
(1]X+Y-[2 - ()
3 0
and X —¥ = |- 3] - (2)

Adding equation (1) and (2), we get

2x=[; s+l §l=[7 ol =x=[;

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

dr7=l sl =r=[ §- 4=[ ;




(ii) 2X + 3Y = [i g] (1)

172 2
and3X+2Y—L1 5] 12
Multiply equation (1) by 3 and equation (2) by 2, on subtracting, we get
_ w2 Bl _ ul]l e =2
3(2X + 3Y) 2(3){+21/)_3[4 " 2[_1 5]

> 6X+9Y —6X -4y = ° 9]_[4 —4

12 0 —2 10

(2 13
:55},:[2 13] g e 5 5}

14 —10 1w,
Putting the value of Y in equatif;l? (1), we get
2 13
2+, 0 =[5 )
5 -
6 39) [, 6 , 39 [4 _2
=>2X=[i g]_lfz 5]_I 452 5] lszz 5]
3 —6 4—? 0—-6 T 6
I
=> X l il >
5
Question 8:
FindX,ifY=[§ i] and2X+Y=[_13 g]
Answer 8:
X +y=[", °
:>2X+[i’ i]=[_13 g] [Yz[i ﬂ
e B P A B i e
Question 9:
Findxandy,ifZ[(lj i]"l-[{ g]=[i g]

ff\ns'w»r&r@:0 .
2[3 ﬂ*’ﬁ z]= 1 g]

:’[3 zﬁx]"ﬁ g=[i g] :’lgi{ 26xJ-r1-02 =[i g

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

2+y=5and 2x+2=8

=>y=3 and x=3




Question 10:
X z oz
Solve the equation for x, y, z and ¢, if 2 Iy t‘ 4+ 3 [3 21‘ =3 li 2

Answer 10:
X Z -
2[y t]+3[é 21]:32 2
2 2 -
= _2§ 2?‘ % [g 63] - [192 13
R 2x + 3 22-—3]=[9 157
12

2v 40 2L4-6 18.

If two matrices are equal, then their corresponding elements are also equal. Therefore,
2x+3=9,2z—3=15,2y =12 and 2t+ 6 =18
>x=3,z=9,y=6 and t =6

Question 11:
If x [g] +y [_11] = [150], find the value of x and y.
Answer 11:
o - Dy —
* [gl Ty [ 11] - [150] = éﬂ i [ yy] - [150] = [3§ +ﬂ - ’150]
If two matrices are equal, then their corresponding elements are also equal. Therefore,
2x—y =10 and 3x+y =5

Adding the both equations, we get, 5x = 15 =% = 3
Putting the value of x in the equation 3x +y = 5, we get, 3(3) + y =5 =y =—4

Question 12:

Given 3 '; S;] = [—xl 26w] - [z -:-}w - ; y], find the value of x, y, zand w.
Answer 12:
3 W=l al*hew *37120 al=liirew “2wes]

If two matrices are equal, then their corresponding elements are also equal. Therefore,
3x=x+43y=6+x+y,3z=—-1+z+w and 3w =2w+3
=% x=2 y = 4, Zz=1 and w=3

Question 13:

cosx —sinx 0O
If F(x) =|sinx cosx 0} showthat F(x)F(y) = F(x+ y).
0 0 i1l
Answer 13:

LHS = F(x)F(y)
‘cosx —sinx O0][cosy —siny 0
=|sinx cosx O]|siny cosy 0O

0 0 111 0 0 1
‘cosxcosy —sinxsiny+0 —cosxsiny —sinxcosy+0 040+ 0]
= |sinxcosy +cosxsiny+ 0 —sinxsiny+cosxcosy+0 0+0+4+0
0+0+0 0+0+0+ 0+ 0+ 1.

cos(x +y) —sin(x+y) 0
sin(x +y) cos(x +y) 0] = F(x +y) = RHS
0 0 1

|




Question 14:
Show that:

(i) [g I | R i | iy

7
1 2 31[—-1 1 O -1 1 0111 2 3
(ii)(o0 1 o0 -1 1}*|10 -1 1110 1 O
1 1 0lL 2 3 4 2 3 4111 1 O
Answer 14:

s =[; 7[5 4
:[5x2+(—1)><3 5x1+(—1)x4]=[7 1]
bx2+7X3 6X1+7x%x4 33 34

12 115 —-11 [2X5+1X6 2><(—1)——1><7]_ 16 5
RHS_[ [ 7] T 13x54+4%x6 3x(-1)+4x7 _[39 25

3 45 ° 1112 1 2 1115 1
Hence, [5 _7 ”3 4] * [3 4] [5 _7 ‘
1 1

1 2 31[- 0]
(ii) LHS=|0 1 0|0 -1 1
1 1 0JL 2 3 4]
1X(-1)+2%x0+3x2 1x1+2x(-1)+3%x3 1x0+2x1+3x%x4 5 8 14
=|10xXx(-1)+1x04+0x2 0xXx1+1%Xx(-1)+0x3 O0xXx04+1%x14+0x4] =10 -1 1‘
1X(-1)+1xX0+0%x2 1xX1+4+1X%X(—1)4+0X3 1x0+1X14+0x4%4 -1 0 1
—1 1 011 2 3
RHS=(0 -1 11|0 1 Ol
L 2 3 4111 1 O
—-1x14+1x04+0x%x1 —1x24+1x14+0x1 —1xXx34+1x04+0x0 —1 -1 -—3]
=0x1+(-1)x0+1x%x1 O0x2+(-1)x1+1x%x1 0><3+(—1)><0-|—1><U] =11 0 0
2X14+3%Xx04+4x1 2X24+3x14+4x%1 2X34+3X04+4%0 @ 1k 6.
1M 2 31[-1 1 O —1 1 071 2 3
Hence,OIO[O -1 1#0—11010‘
1 1 01L2 3 4 | 2 3 4111 1 O
Question 15:
2 0 1
Find A2 —54+6l,ifA=|2 1 3}
1 -1 0
' Answer 15:
2 0 1 2 0 1112 0 17
A=]2 13]=‘>A2=21 3]2 1 3
1 -1 0 1 -1 olJl1 -1 Ol
2X2+0x2+1x1 2X0+0x1+1x(-1) 2X1+0x3+1x%x0 5 —1 2
=] 2%Xx2+1%x2+3X%X1 2X04+1x1+3x(-1) 2X14+1%x3+3x%x0 =[9 —2 S‘
1x2+(-1)x24+0x1 1x0+4+(-1)x14+0%x(-1) 1x1+4+(-1)xXx34+0x0 0 -1 -2
Therefore, A% — 5A + 61
BTy, 2 2 0 1 1 0 O 5 —1 2] 10 0 5 6 0 0
=[9—2 5—5213+6010:IQ—2 51—110 5 15|+|0 6 O
0 -1 -21 1 -1 0 0 0 1 0 -1 -2 5 =5 01 [0 0 6
5—-10+6 -1-04+0 2-5+4+0 [1 -1 -—=3]
=IQ—10+0 -2-54+46 5-15+4+0| =|-1 -1 -10
0-5+40 -1+454+40 -2-0+6 l-5 4 4 |




Question 16:

IftA =

1 0 2
0 2 1
2 0 3

Answer 16:

A =

|

1
0
2

0x1-

A® = A%A

[21 O 5 0 8 1 0 2 1. 9 D
=112 8 - 6|2 710 2 1|1+2]10 1 O
134 0 8 OTB 2 0 3 0O 0 1
[21 O 7 0 14 2 0 0]
=12823 122430-1—0 14 7 |+(0 2 O
134 (0 55 48 (0 78 14 0 21 0 0 2
(21—-304+7+4+2 0—-0+4+0+0 34—-48+ 14+ 0
=112-124040 8—-—24+4+14+2 23—-304+7+40
134 —48 + 14 4+ 0 0—04+0+0 55—-78+ 21+ 2
0 0 O]
L0 O 0l
Question 17:
1fA=[3 _2] andI—[ ]flndksothatA2=kA—21
4 =2 0 1
Answer 17:

0
2
0
1
0

= 4% = |
2

(1 X 1 -

[5X14+0Xx04+8x%x2
2X14+4xXx0+5x%x2

Z

1{j10 2 1
3112 0 3

o N O E.A.Jb—i

2111 O 1

OX0+2%x2 1X04+0X%Xx2+2X0 1xXx24+40x1+4+2x%3
2X04+1X%x2 0X042%x2+1x0 0x24+2%x1+1x%x3
12 X14+0X0+3%x2 2X04+40x2+3%x0 2%Xx24+0x1+3x%x3

=12 4 S5||0 2 1

5 0 B’F 0 2
8 0 13112 0 3

12 8 23
134 0 55

Therefore, LHS = A3

Given: A% = kA — 21

:[4 Y P L P ]

3 X3
4 x 3

;"[4

—Z

—4] -

= 4k =4

Jhe—2 —%:]
4k — 2k — 2

k=1

5X04+40xXx248x%x0
2X04+4%x2+5%x0
8X14+0Xx0+13%x2 8xX04+0x2+13x0 8xXx24+0x1+4+13x3

[21 O 34]

— 6A% + 7A + 21

(2 )% | 3g(—2) + (—Z)X(—Z)l_ 3k
(—2)x4 4x(-2)+(-2)x(-2)] l4k -2k

], prove that A3 — 642 +74A+21 =0

1 0
0 1

21

|-

2 0
0 2

N

5X24+0xXx14+8Xx3
2X24+4%Xx1+5x%x3

|

5 0 8
2 4 5
8 0 13

|




Question 18:

0 —tan-—
IfA = . -
[tan - 0
2 .
[ 44 = ([_A)[c?sa —sma]
SiIn@ CcoSa
Answer 18:
LHS =T+ A
0 t “ 1 t ‘
—tan — —tan —
=[1 0]_|_ 2| _ 2
0 1 t::mE 0 tzmE 1
2 1 2
cosa —Ssina
RHS=(I—A
( )[sinn: cosa]
0 wl
11 0]_ —-—tanz ’cosa' —sim:r] _
— 5 : —
0 1 tani 0 sina@ cosa

cosa + tan—sina

a
—tanzmsa+ Sin @

14
—sin a + tElI]ECDSII

Q
tanisin a + cosa

1

—Tan —

o . a
51117 smf
CoS & + FSina —Sin @ Fcosa
COS = COS =
_ 2 2
- ) .o
smi smf
a,cusa+sim:r a,sim:r+cosaf
cos§ cosi
o . QA
sm-—z-— 511*1—2—
cos a + = sin a —sin a + =Cosa
B cosi cos§
- '/ s
sm—z— 51n—2—
I[Ivf:05n11+sir1.fr. asinrx+cosa
COS = COS =
2 2
! a o ; a . o
COS @ COS + sinysina  —sina cos - + Sin- CoS
CGSE EGSE
_ 2 2
- s / o . . . a
—cosc:rs.r,n§+ casfsma 51na5m7+ cnsicosaf
cosﬁ msE
2 2
COS (a: E) sin (r.:r H)_
2 2 r
o
cos§ cos—i dn >
— — = LHS

sin .:;r:—g CoS {I—E tanE 1
(¢-3) cos(a-3

coS 5
2

COS =
2

a

and [ is the identity matrix of order 2, show that

a

tan —
2 [cos 94

Sin
1

— SN a
CoS &




Question 19:

A trust fund has 330,000 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 330,000 among the two types of bonds. If the trust fund must obtain an annual total interest
of:

(a) 1800 (b) 2000
Answer 19:
Let the amount invested in first bond = Ix

Therefore, the amount invested in second bond = (30000 — x)

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

Investment in Bonds (inX) Annual Interest Rate Interest (in X)
5%
[x 30000 — x] ol [1800]
On solving, x X 5% + (30000 —x) X 7% = 1800
bx

7
X L (30000 — x) = 1800
=~ 700 T 100" x)

= 5x 4+ 210000 — 7x = 180000

= —2x = —30000

= x = 15000

Therefore, the amount invested in first bond is 15000 and second bond is ¥15000.

(b) If the total annual interest is 2000,

Investment in Bonds (inX) Annual Interest Rate Interest (in X)
5%
[x 30000 — x] [7%J 12000]
On solving x X 5% + (30000 —x) X 7% = 2000
s - J 30000 2000
:> —_— TE— — —
100 " 100" 5

= 5x 4+ 210000 — 7x = 200000
= —2x =-—10000 = x = 5000
Therefore, the amount invested in first bond is Y5000 and second bond is X25000.

Question 20:
The bookshop of a particular school has 10 dozen chemistry books, 8 dozen physics books, 10 dozen

economics books. Their selling prices are X80, 360 and 40 each respectively. Find the total amount the
bookshop will receive from selling all the books using matrix algebra.

Assume X, Y, Z, W and P are matrices of order 2 < n, 3 x k, 2 xp, nx 3 and p = £k,

respectively. Choose the correct answer in Exercises 21 and 22.

Answer 20:
Number of books Selling Price per book Total amount (in )
Chemistry Physics Economics
80]
(120 96 120] 60 [x]
4()

On solving, we get

120 X 80 +96 X 60 + 120 X 40 = x

= x = 9600 + 5760 + 4800

= x = 20160

Hence, the bookshop will receive 320160 from selling all the books.




Question 21:
The restriction on n, kand pso that PY + WY will be defined are:

(A)k=3,p=n (B) k is arbitrary,p = 2
(C) p is arbitrary, k = 3 (D)k=2,p=3
Answer 21:

Order of P= p X kand orderofY = 3 X k.

So, PY will be defined, if, k = 3, hence, the order of PYis p X k.
Orderof W= n X 3andorderofY = 3 X k.

According to order, WY is defined and its order is n X k.

PY + WY is defined, if the order of PY and WY are equal.
= pXk =nXk
= p = n, hence, the option (A) is correct.

Question 22:
If n = p, then the order of the matrix 7X — 57 is:

(A) p X 2 (B) 2 X n
(C)nx3 (D)p Xn
Answer 22:

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

Therefore, the order of 7X — 5Z = order of X = orderofZ =2 X n,
Hence, the option (B) is correct.




Mathematics

(Chapter - 3) (Matrices) (Exercise 3.3)

(Class - XII)

Question 1:
Find the transpose of each of the following matrices:
5
M| @, 3] (i)
—1
Answer 1:
e -
: 1 y 1
(i) Let A = = Hence, A" = [5 = —-1]
ot 1 2
(ii) Let B = [2 2 ] Hence, B = [_1 3]
-1 5 6 -1 V3 2
(iii) LetC =|+/3 5 6 ‘ Hence, C' = I E B 3 ]
2 3 =1 6 6 -1
Question 2:
—=1 2 3] -4 1 =5
IfA=|5 7 9landB = l 1 2 0 |, then verify that
-2 1 11 1 3 1

(i)(A+B) =A"+ B (i) (A—B)' =A"-B'

Answer 2:
(i) (A + B)

-1 2 3 -4 1 -5 —1—4 241 3—3] |
=l5 7 9|+|1 2 O0|=|5+1 7+2 9+40|=
-2 1 1 L+ & 1. =241 143 1+

-5 6 —I
Therefore (A + B)' = [ 3 9 4 (1)
=2 9 2.
-1 2 317 [-4 1 =57
A+B'=|5 7 91 +|1 2 0
-2 1 11 [1 3 1
-1 5 =21 [-4 1 1 —-1—%4 b1 —2+4+1
=2 7 1|+|1 2 3|=|2+1 7+2 143 |=
3 9 1 -5 0 1. 3—8 940 1<+1
From the equation (1) and (2), we get
(A+B) =A"+B'
(ii) (A — B)

-1 2 3 —4 1 - [-14+4 2-1 3+45]
=l5 7 9]—[1 2 0|=]|5-1 7-2 9—0=[
-2 1 1 : 2 1] |1-2-—-1 1—3 1—1.

3 4 -3
Therefore (A — B)' = [1 5 =2 e o)
8 9 0.
-1 2 317 [-4 1 =57
AA—-B'=|5 7 9/ —-11 2 0
-2 1 14 11 3 1
—-15 -2 -4 1 11 [-1+4 5—-1 —-2-1
=|2 7 1]— 1 2 3|=(2-1 7-2 1-3|=
3.9 1 =2 0 11 L3455 9—=0 1<1
From the equation (1) and (2), we get

(A+ B) =A"+ B’

~1
s
2

—3

L U1 N

4

5
9

— 3
—2
0 |

- (2)




Question 3:

4 4 1 2 1
IfA" = |—1 Zlandt?:[ ]thenverlfythat
0 1
()(A+B) =A'"+B (ii)(A—B) =A'—B’
Answer 3:
3 4
(i]A’=[—1 2 =>A=[i P [Since (4")' = A)
0 1
13 -1 0 1 2 11_1B3-1 —-1+2 0+11_112 1 1
a+m)=[y 3 41+ 3 al=lis1 242 1485 4 4
(2 5]
Therefore (A+ B) = |1 4 N i v
1 4
! r 3 _1 ol 2 1!I
A+B‘[4 2 1]+[1 2 3]
'3 4] [-1 1 3—1 441 2 5
=|-1 2|+|2 2|=|-142 2+2|=|1 4 =y 9
0 1 1 3 0+1 1+3 1 4

From the equation (1) and (2), we get
(A+B) =A"+ B’
3 4

()A =[-1 2|=>4= i “21 2 [Since (4')' = A
L0
18 =1 0] =1 2 1j_[3+1 <=1~2 O-—1]_T4 —3 —1
A B)‘L; 2 1 [1 2 3]'4—1 ., 1—3‘ [
4 3
Therefore (A — B)' = |—3 Ol ..(1)
= =
= - ' 3 —'1 0,__1 2 1‘r
== 4 2 1] [1 2 3]
'3 41 [-1 1 3+1 4—-1] [4 3
= =1 2‘—[2 Fl=l=1=2 2=2|l=3 B - (2)
o 1] L1 3 p—-1 1-3 |1 -2

From the equation (1) and (2), we get
(A—B) =A"-PB
Question 4:

IfA’ = [‘12 ;] and B = [‘11 g] then find (A + 2B)’

Answer 4:
(A +2B) = '2 3]+2["11 0]

Tl [

—2—-2 340]_[—4 3
142 2+4]“[3 6

Therefore (A + 2B)' = ’;4




Question 5:

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

1 0
(i)A=|-4|,B=[-1 2 1] (ii)A=|1|,B=[1 5 7]
| 3 ¥
Answer 5:
-
(i) Given:A=|—-4| ,B=]-1 2 1]
L 3
1 1x(-1) 1x2 1x1| -1
S0,AB = |-4|[-1 2 1]=|-4%x(—-1) —4x2 —4><1=|4
3 ' 3x(—-1) 3x2 3x1 —3
—1 4 =3]
Therefore AB'=|2 -8 6 o il
1 -4 3.
—1 17
B'=]-1 2 1]'= Zl and A'=|-4| =[1 -4 3]
L q =Pr
-
Therfore,B'A' =| 2 |[1 —4 3]
L i
(—1x1 =1%x(-4) —=1x3
=12 X1 2 X (—4) 2 X3
' 1x1 1x (—4) 1xX3
—1 4 -3
=12 -8 6 - (2)
|1 —4 3.
From the equation (1) and (2), we get
(AB)' = B'A’

0
(ii) Given: A = {ll B=[1 § 7]
2

0
So, AB = |1

2
Therefore AB'

B'=[1 5 7]'=H and A' =|1| =[0

1
So,B’'A" = |5
£

|

) b, 92
0 5 10
10 7 14.

10

1x0 1x1
5x0 5X%1
7x0 7x1

0 1
0 5

L0 7
1

7

1 2]

SOX2

1><2]
7 X 2

O0x1 0x5

=1 5 7]=[lx1 1x5

2X1 2X5

2
10] (D)
14
rD-l'I

L2.

- (2)

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

0x7 0 O 0
1x7]1=11 5 7
2 X7 2 10 14]

1 2]

(AB) = B'A’




Question 6:

(@)1fa=| %  SN% then verify that A'A = I
—sina cosa
(ii) If A = S a CF}S a], then verify that A’A = I
—COosSa Sina
Answer 6:
(i) A = [ COS sincx] o ¥ o [msmf —sina]
—sina cosa sin@®  Ccosa
Thiawetared'a — [coso: — Sin r:r] cosa  Sin .-:1:]
sinad cosa ll—sina cosa
=[ cos? a + sin‘* « cosasina—sinacasa‘z[l 0]=[
sin @ cos @ — cos a sin « sin® a + cos? a 0 1
Hence, A'A = I
(i) A =[ Sin & cosa] s E [Sina: —cosa']
—CosSa sina cos a sin a
il AT [sina: — COS a:” sin o COS r:r‘
COS sina ll—cosa sina
=[ sin® a + cos? «a sin & cos @ — cos @ sin a =[1 0]21r
cosasina —sina cos a cos? a + sin® « 0 1
Hence, A'A =1
Question 7:
[1 —1 §5]
(i) Show that the matrix A= |—1 2 1[isasymmetric matrix.
L B 1 A,
[ () 1 -1
(ii) Show that the matrix A =|—1 0 1 | is a skew symmetric matrix.
L1 -1 0.
Answer 7:
1 -1 5 "1 -1 57 1 -1 5
(i) A=|-1 2 1| =24=|-1 2 1| =|-1 2 1|=A4
L 5 1 3 : 5 1 3] 5 1 2
1 -1 5
= A’ = A, therefore the matrix4A =|—1 2 1| isa symmetric matrix.
5 1 3
" () 1 =71 " () i I, s 0 1 -1
(ii) A=|-1 O 1 A =|-1 0 1l=—l-—1 0 1l | =—A
1 -1 0. 1 -1 0 1 -1 0
0 1 -1
= A' = —A, therefore the matrix A = l-—-l 0 1 | is a skew symmetric matrix.
1 —1 0.
Question 8:
For the matrix A = [é ;], verify that:
(i) (A+ A') is a symmetric matrix.
(ii) (A — A') is a skew symmetric matrix.
Answer 8:
S, g1 D ,_15'_16
(i) Given that: A = . 7]=>A = 6 7] —[5 -
w _[1 5 1 61 _ 12 11
Therefore, (A+A)—[6 7]+[5 7]—|11 12




A +A] = [121 ﬂ] = [121 ﬁ] .
= (A+A") = (A + A’), hence the matrix (A + A") is a symmetric matrix.
wu-m- IR 9-1 7]

a-my =2 = =

= (A+ A") = —(A + A"), hence the matrix (A — A’) is a skew symmetric matrix.
Question 9:
0 a b]
Find%(A + A") and %(A —A)whenAd=|-a 0 ¢
—b —c¢ 0l
Answer 9:
"0 a b 0 a bl [0 —a -b
Giventhatt A=|—-a 0 ¢|=>A'"=|-a 0 cl = [a 0 —cl
—b —c 0 -bh —c 0 b ¢ 0
1 1/ 0 a b 0 —a -—b] 1[0 0 O 0 0 O
So, E(A-i—A’):E(l—a 0 cl+ a 0 —c)=§[0 0 O =[0 0 O
b —c 0 b ¢ 01 0 0 0. 0 0 O
1 1 0 a b 0 —a -—b]
and, E(A —A') = E([-a D c|— [ 0 —c )
—-b —c 01 b c 0 |
1] O 2a 2b [ O a b
— E —2a 0 ZC] =l 0 Cl
—2b —-2c 0 —b —c O

Question 10:
Express the following matrices as the sum of a symmetric and a skew symmetric matrix:

6 -2 2]
= 5 ki
(i) ii)[-2 3 -1
T 23
- . .[1 5
(iii) |-2 -2 1] (iv)
4 —§ 3 1
Answer 10:

(i) Giventhat: 4 = E _51]

Therefore, A = %(A + A') + %(A —A'),letP = % (A+A") and Q = %(A —A")
1 1 1

F=gle s E(E _51] ¥ [§ —11]) 25[2 —62] e [g —31]

P' = B _31]! = B jl] = P = P is a symmetric matrix.
1 1 1

eQ=z-4) ZE(E -51] - E —11]) :E[—Uz; g] = [—02 él

=12 =1 A--15 J--o
= (@ is a skew symmetric matrix.

Hence,A=P+Q=g _31]-{-[0 .

=2




A =2 2
(ii) Giventhat: A =|-2 3 —1]
L2 -1 3

1 1
Therefore, A = E(A + A") + > (A-A")

Let, P = %(A +A) and Q= %(A — A"
1 1/[6 -2 2 (6 =2
:E(A-FAI):E( —2 3 —11+1|-2 3
2 -1 3 L2 =
(e -2 217 6 —2 2
PP=|-2 3 -1| =|-2 3 -1|=P
1 2 -1 3. 2 -1 3
= P is a symmetric matrix.
1 1/[6 —2 2 @ —Z
=§(A—A’)=E( -2 3 -1|—-]|-2 3
Z —l1 3 WA |
0 0 0] [0 O O 0 0 O
Q"'=(0 0 0] =[0 0 O0|l=-=|0 0 O|=
0 0 Ol 10 O Ol 0 0 O
= ( is a skew symmetric matrix.
6 -2 2 0 0 O
Hence, A=P+Q0=|-2 3 -=-1|+]0 0 O
2 -1 3 0 0 O
3 3 -—1]
(iii) Given:A=]-2 -2 1
y -4 -5 12 J
ThEI’EfﬂI‘E,A — E(A + A,) + E (A = Ar)
Let, P = l(A +A) and 0Q =%(A — A%
1/[ 3 3 -1 [ 3 =2
=-—-(A+A)—— —2 —2 1 +13 —Z
-1 1
1 [ 1/2 572
—5 —4 ~=5/d =2 2
3 1/2 =5/21" 1 3 1/2 -5/2
P'=|1/2 —2 —2] 1/2 =2 —2
|=5/2 —2 2 =52 - -2 2
= P Is a symmetric matrix.
1/[ 3 3 —1 3 —2
Q = —(A A)——([-—Z -2 1]—[3 —Z
4 -1 1
1[ 5/2 3/2
Af% 8 el W
—3 —6 0 3/2 -3 0
r O 5/2 3/217 10 -=5/2 -=3/2
Q'=|-5/2 0 3 ] =|(5/2 0 -3
[—=3/2 =3 0 3/2 3 0

2 [12 -4 47 |6
—1)=§—4 6 -2|=|-2

3 4 -2 6

27\ 1[0 0 0] [0 0 O
-—1D=§|0 0 ol=lo 0 0
3 o 0o of lo oo

)

-
)

r 0 5/2 3/2
=—|-5/2 0 3 l: —0
=312 =3 [




= (@ is a skew symmetric matrix.

3 1/2 -=5/2 -0 5/2 3/2]
Hence, A=P+Q=|1/2 -2 —2 |+ |=5/2 O 3
-5/2 =2 2 —-3/2 -3 0 1

(iv) Given that: A = [_11 g

1 1
Therefore, A = E(A + A') + 5 (A—A")
Let, P—l(A+A’) and Q—l(A—A’)

p=sa+m=5(1 3+[F 7D=3C 4=0 2

sz[é é] =lz 2}=P
= P is a symmetric matrix.
1 1 - 1
=gm-a=g{l ; -k 3D=ils o=ls o
=15 U1 T1=-1% -
= (@ is a skew symmetric matrix.

Hence, A=P + (Q = [; g] + [_03 g]

Choose the correct answer in the Exercises 11 and 12.

Question 11:
If A, B are symmetric matrices of same order, then AB - BA is a

(A) Skew symmetric matrix (B) Symmetric matrix

(C) Zero matrix (D) Identity matrix
Answer 11:

(AB — BA)' = (AB)' — (BA)' [« (X - YY) =X"-Y]

=B'A" — A'B’ I XYY = X

= BA — AB |~ Given: A’ = A, B' = B]

= — (AB - BA) = (AB — BA)' = —(AB — BA),
Therefore, the matrix (AB — BA) is a skew symmetric matrix.
Hence, the option (A) is correct.

Question 12:
[FA — [cnsa’ —sina

. ] then A + A’ = | if the value of @ is
sina cosa

(A) - (B) 5
(C)m (D)
Answer 12:

Giventaht: A+ A' =1

:}[cnsa —sinrx] [cosa sina]:[l 0 :>[2coscc

]
sina cosa —smr:r CosS 0 2 cosa [0

ok

=% Zeosmi= 1] :cosa—i =>a=§

Hence, the option (B) is correct.




Mathematics

(Chapter - 3) (Matrices) (Exercise 3.4)
(Class - XII)

Question 1:
Matrices A and B will be inverse of each other only if
(A) AB = BA
B)AB=BA=0
C)AB =0,BA =1
D)AB =BA=1
Answer 1:
We know that AA~! = [,
So,AB =BA=1.
Hence, option (D) is correct.




Mathematics

(Chapter - 3) (Matrices) (Miscellaneous Exercise)
(Class - XII)

Question 1:

If A and B are symmetric matrices, prove that AB - BA is a skew symmetric matrix.
~Answer 1.

(AB — BA)' = (AB)' — (BA)' v (X =-Y)=X"-Y]

= B'A" — A'B’  (AB)' = B'A’]

= BA — AB " GivenA' = A, B' = B]

= — (AB — BA)

= (AB — BA)' = —(AB — BA),
Therefore, AB - BA is a skew symmetric matrix.

Question 2:

Show that the matrix B'AB is symmetric or skew symmetric according as A is symmetric or skew symmetric.
Answer 2:

If A is a symmetric matrix, then A" = A

Here, (B'AB)' = (AB)'(B")’ -~ (AB)' = B'A’]

= (4B)'B =+ (B')' =B

= B'A’'B  (AB)' = B'A’]

= B'AB "+ Given A" = A]

= (B'AB)' = B'AB,
Hence, the matrix B'AB is also symmetric.

If A is skew symmetric matrix, then A" = —A

Here, (B'AB)' = (AB)'(B’)’  (AB)' = B'A’]
= (AB)'B - (B")' = B]

= B'A'B "+ (AB)' = B'A’]
= —B'AB s Given A" = —A]

= (B'AB)' = —B'AB,
Hence, the matrix B’AB is also a skew-symmetric matrix.

Question 3:
0 2y z 7
Find the values of x,y, zifthe matrix A = |x y —z| satisfy the equation A’A = 1I.
& —F Z.
Answer 3:
Given that: A’A =1
0 2y 0 2y =z 1 0 O
by b
X 0w L
0 1 0 O
:Ix y —zHZy y —y =[0 i 0]
X =Yy Zllz -z z. 0 0 1

= |0+ 2y —2z* x“+4+y°4+z* x*—y*—z*|=|(0 1 O

0+4y?+2z> 0+2y*—2z> 0-2y*+2z7% [1 0 0]
2 0 0 1

2

0—2y%+2z% x°—y*—2z% x?+y*+2z°%

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

4y +2z2=1, 2y?*—2?=0 and x?+y?+2z2=1

- = et B e Lo
Onsolvmg,wegetx—__ﬁ,y T = and z = + =




Question 4:

1 2 077(0
For whatvaluesofx: |1 2 1J|2 0 1 |2] = 07
1 0 21lx
Answer 4-:
1 2 07[0
Giventhat:[1 2 1]|2 0 1]|2|=0
1 0 21lx

0
=>[1+4+1 2+0+0 0+ 2+ 2] 2]=0
X

0
=>[6 2 4][2]20
X

= [0+ 4 + 4x] = [0]
=44+4x =0
=>x =-1

Question 5:

IfA = _31 é] show that A — 54 + 7] = 0.

Answer 5:
LHS = A —5A+ 71

=15 Gl al-slE a7l g

9 —1 3+2]_ 15 5]+[g g]

-5 -2 A4l =8 18
=-—?5 g]_ g 150]+[(7) 2

B—153+7F S—a+l
—5+040 3—-10+7

=[o ol=0
= RHS

Question 6:

Find x, if[x -5 —1]

N O =
oN O
W =N

Answer 6:

Given: [x =5 —1]|

1 0 277
[x =5 —1][0 2 1]

2 0 3

= D
TN
|l
S

N O =

-x-
=>[x—2 —-10 2x-—8]|4|=0 =[x —2x — 40 + 2x — 8] = [0]
1.

=>[|x+0-2 0-10+0 2x-5-3]

Lk,




Question 7:
A manufacturer produces three products x, y, z which he sells in two markets. Annual sales are indicated

below:

Market Products
X y V 4
| 10,000 2,000 18,000
I1 6,000 20,000 8,000

(a) If unit sale prices of x, y and z are X2.50, X1.50 and %1.00, respectively, find the total revenue in each
market with the help of matrix algebra.
(b) If the unit costs of the above three commodities are X2.00, X1.00 and 50 paise respectively. Find the gross

profit.
Answer 7:
(a) If unit sale prices of x, y and z are X2.50, 1.50 and %X1.00, then
Products Selling Price
X y Z
Market I 10000 2000 18000] :igg
Market II 6000 20000 8000 '
X1.00
Total revenue of each market
_ [10000 2000 18000] :igg - [iZSOUD + 3000 + ?18000] _ ,%46000]
6000 20000 8000 %‘1.00 X15000 4+ 30000 + 8000 X53000

Hence the revenue of market I is 346000 and that of the market 11 is 53000.
(b) If the unit costs of the three commodities are X2.00, X1.00 and 50 paise, then

Products Costs

X y Z
Market ] 10000 2000 18000 r:i'gg
Market Il 6000 20000 8000 %0'50

Gross profit from each market

_ [10[][]0 2000 18000] iigg =[ 20000 + 2000 + 9000 =[
6000 20000 8000 TO.SO 12000 + 20000 + 4000

Total revenue from market I is 46000 and costis ¥31000.

Therefore, the gross profit= Revenue — Cost = 346000 — 331000 = 15000
Total revenue from market Il is 53000 and cost is X36000.

Therefore, the gross profit = 353000 — 36000 = X17000

X31000
36000

Question 8:
Find the matrix X, snthatX[i é 2]= ;7 ;8 ;9]
Answer 8:
Leox= [0 ghmeretorex[, o ] =[5 7 FI=[2 Ay s W=7 %

- [a—|—4b 2a +5b 3a+ 6b] _ [—-7 -8 -9
c+4d 2c+5d 3c+6d 2 4 6
If two matrices are equal, then their corresponding elements are also equal. So
a+4b = -7, 2a+5b=-8,c+4d =2 and Z2c+ 5d =4
On solving, wegeta=1,b=—-2,c=2 andd =0
1 —2]
2 0

Hence, X = [




Choose the correct answer in the following questions:
Question 9:

If A = [?j —fo] is such that A2 = I, then

(A)1+4+a“+By=0 (B)1—a*+ By =0
(C)1—a?—-By =0 (D)1+a?—-By =0
Answer 9:

Given that: A%2 = |
a fLlla L1 _ 1 O
~ly —a”y —a _[0 1

‘a® + By aﬁ—Ba‘ _ [1 0
ay —ay By + a“ 0 1
On comparing, we get a? + By = 1.
Hence the option (C) is correct.

=

Question 10:
[f the matrix A is both symmetric and skew symmetric, then

(A) A is a diagonal matrix (B) Ais a zero matrix
(C) A is a square matrix (D) None of these
Answer 10:

We know that only a zero matrix is always both symmetric and skew symmetric.
Hence, the option (B) is correct.

Question 11:

If A is square matrix such that A = A, then (I + A)? — 7A is equal to
(A) A (B)I — A

(C) 1 (D) 34

Answer 11:
(1‘+A)3 —~TJA=1 4+ A +312A + 314A%— 74

=1+ A%2A + 3IA + 314%2 — 74 e 3 =12 =]
=1+AA+3A+3IA—7A - A2 = A]
=]+A+3A+34—-7A=1 - JA = A]

Hence, the option (C) is correct.




