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DETAILED SOLUTIONS 4

!é CHAPTER 01 g

EXERCISE 1.1
QO01. Possible orders : 1x12, 2x6, 3x4, 4x3, 6x2, 12x1.
Q02. (a) Let A be the matrix of order 2x3

a a a
11 12 13
) _12x3

)y 8y Ay

Since there are 2 choices (0 or 1) to fill each places a;; and repetition is allowed as well.

. Total no. of matrices =2° = 64 .
(b) Let A be the matrix of order 3x3

a4, a4, ap

'.'A:[aij:l3x3: Ay 8y Ay
a3 a3 Ay

Since we have 2 entries (0 and 1) to fill 9 places of a;; and repetitions is allowed as well.

- Total no. of all possible matrices =2’ =512.
(¢) No. of all possible matrices of order 2x2 with each entry 1, 2 or 3 is 3* or 81.

4 ap A
. dy Ay Ay
Q03. (a) Let A be the matrix of order 4x3,s0 A= [aij] =

3 )
a3 a3 Ag

) i—
Given that a; =—
i+]

—_
I
—_
—
I
\S]
I
—
—
I
W
I
—

a, =——=0, a,=——=—, a,=——=—,
SRS | 142 370P 143 2
L 27 1 . _2—2_0 . 2-3 -1
o241 37 243 7P 243 057
. 3-1 1 3-2 1 . _3—3_0
3yl 27 7 342 57 P 343 7
. _4-1 3 . 4-2 1 . 4-3 1
oag1 57" 442 37 443 7
0 -1/3 -112
;30 -1
12 15 o0 |
35 13 1/7

oy
(b) Let B be the matrix of order 3x2. Given that [b;]= %
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b11 b12
Assume that, B = [bijlx2 =|b, b,
b31 32
b Cp2x) b _|1—2><2|_1 b _|2—2><1|_0 b 2-2x2] 2
oM T 3 _3’ 12— 3 e Y21 T 3 — Ve Y22 T 3 _3’
3-2x1] 1 3-2x2 1
b“=| 3X|=§’b”=| 3X|=3
[1/3 1
B=[n,],=| 0 23
113 173

(c) Let A be the matrix of order 2x3.

a a a
11 12 13
.'.A:[a.} =
U _12x3

)y 8y Ay

sa,=1-1=0, a, =-1+3(2)=5, a, =-1+3(3)=8,
a, =2-2(1)=0, a,, =2-2=0, a,, =—2+3(3)=7

0 5 8
'.'Az[a“}m{o 0 7]

Q04. (a) A=2[a;] and, a = 2(9;_”
a,, =A[a,]= 2[9X32 3]—IOK

(b) Elements of A = [aij}m are given by a;; :i

(c) We have a; = Lzﬂ

_2=3 =1
R T
(d) Since a; = e’ sin jx so, a,, =’ sin2x.
3 00
Q05. A={0 x O
0 0 3

*» Matrix A is a scalar matrix.
. x =3 (using definition).

Sin®  Ccos® 0 1
Now by equality of matrices, we get : coso=1, sinow=0
= cos®=cos0 ,sin®=sin0
sLo=2nt,neZ and o=nn,ne”Z .

COoS® —Sinw 1 0
Q06. According to question, A = { } = { }
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Therefore, ®=2nmt,neZ.

2 4 -2 5
Q07. We have A = and B =
3 2 3 4
2 4 -2 5
.. (3A-B)=3 -
3 2 3 4
8 7
Therefore, (3A—-B) = .
16 2
1 0 0
Q08. A=diag[l -1 2]=/0 -1 0|and, B=diag[2 3 -1]=
10 0 2
3 0 0 8 0 0
SZ3A+4B=({0 -3 0|+|0 12 O
0 0 6 0 0 -4
11 0 0
=3A+4B={0 9 0
0 0 2
Therefore, 3A +4B = diag [11 9 2].
cos® SIin® ) sin® —Ccos®
Q09. We have coso{ ) }Lsmo{ ) }
—sin® Ccos® cos® Sinw
[ cos’w COSM®SIN ® sin®@  —sin®cos®
= = . 2 + . .2
| —COs ®Sin ® cos ® sin ®wcos sin“®
- B i cos’®+sin’® COS ®Sin ®—Ccos ®sin
| —COS ®sin ®+ cos ®Sin ® cos’®+sin’®
1 0
= = =1.
Q10. Since 2A +3X =5B
8 0 2 =2
=214 2|+3X=5/4 2
3 6 -5 1
16 0 10 -10
8 —4|+3X=| 20 10
6 12 -25 5
-6 -10
=3X=(12 14
-31 -7
-6 -10
:X:% 12 14
-31 -7
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Qll.

QI12.

L, 10

3

wx=| 4 B
3

L

L3 3]

-2 4 2 -1 2 6
+A=
3 7 3 4 50
-1 2 6| |2 4 2
= A= -
4 50 3 7 3
1 2 8
A= :
e
X—y 2x+z -1 5
(@ =
2x—-y 3z+a 0 13
By equality of matrices, x—y=-1 ...(1), 2x+z=35 ...(iii)
2x —y =0...(iii), 3z+a=13 ...(iv)
By (i) and (iil), x -2x=-1=>x=1 ..y=2

Replacing value of x in (iii), 2(1)+z=5:>z=3;also, 3(3)+a=13:>a=4
~x=lLy=2,z=3a=4.

7 14 x 5 3 4
(b) =2 +
15 14 7 y-3 1 2
7 14 2x+3 14
- =
15 14 15 2y-4
By equality of matrices, 2x+3=7 = x =2 and, 2y-4=14 =>y=9
nx=2,y=9.

x? X -2
y 2y 9
= |- =
y oy 9
x? —3x -2
= ) =
y —6y] [9
By equality of matrices, we get :
x’-3x=-2,y —6y=9 = x’-3x+2=0..>1), y’ —6y—9=0..(ii)
By (i), x*=3x+2=0 =x’-2x-x+2=0 =(x-1)(x-2)=0
sLx=1,2.
By (ii), y* —6y-9=0
:y_6ir\/36+36 6472 62642

2 2 2
Ly=3+32.
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x+3 z+4 2y-7 0 6 3y-2
(d) | 4x+6 a-1 0 |=| 2x -3 2c+2

b-3 3b z+2c 2b+4 -21 0
By equality of matrices, x+3=0=>x=-3, z+4=6=>2z=2, 2y-7=3y-2=>y=-5,
a—-1=-3=a=-2, 3b=-21=b=-7, 2¢+2=0=>c=-1
sLa=-2,b=-"7,c=-1,x=-3,y=-5,z=2.

Q13. (@) Given2[> “l+[l V][ O
' MRl )Tl 1)l s
o 2o 1o 3

= + =
10 2x) Lo 1) 10 5
[7 8+yj [7 oj
= =
10 2x+1) 10 5

By equality of matrices : 8+y =0, 2x+1=5

>y=-8 x=2.
Therefore, (x —y)=2-(-8)=10.

) 0 3 0 4a
(b) Given that A = and kA =
2 -5 -8 5b
0 3 0 4a
So, k =
2 -5 -8 5b

0 3k 0 4a
- =
2k -5k -8 5b
By equality of matrices, 3k =4a, 2k =-8, —5k =5b
Solving these equations simultaneously we get : k=—-4,a=-3.

X 5 3 4 7 6
(c) 2 + =
7 y-3 1 2 15 14
2x+3 6 7 6
- =
15 2y-4 15 14
By def. of equality of matrices, we get 2x +3 =7, 2y—4=14
On adding these equations, we get : (2x+3)+(2y—-4)=7+14
=2(x+y)=22
Sx+y=11.
) a+4 3b 2a+2 b+2
(d) Given =
8 -6 8 a—8b
By equality of matrices, a+4=2a+2,3b=b+2, -6=a-8b
Solving these equations, we get: a=2, b=1
na—-2b=2-2(1)=0.

EXERCISE 1.2
. 4 ) -1 0| .
QO01. (a) Given 2A—B:{ A 2}.(1),A+2B:{ . 1}.(11)
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By 2(i) + (i), 2(2A~B)+(A+2B) {8 _12}{_1 0}
vy 2(1 11), — =
8 4 1 1
{7 —12}
=5A=
-7 5
{7/5 —12/5}
A= .
-7/5 1
. .. 4 -6 20
Also by (i) — 2 (ii), (2A—B)—2(A+2B)={ }—{ }

-4 2 2 2
6 -6
= -5B=
-6 0

66
B 65 5
20
1 2 -1 0 1 2
(b) Given A—-B={0 -2 1 [..(i) and A+3B=|-4 2 -2|..(ii)
3 2 -3 -1 0 -5

1 2 -1 0o 1 2

By 3x(i)+(ii), we get : BA-3B)+(A+3B)=3|0 -2 1 |[+|-4 2 -2

3 2 3 -1 0 -5
3 6 3 0o 1 2
=4A=|0 -6 3 |+|4 2 2
9 6 -9 -1 0 -5

307 -l
:>A=% 4 -4 1
8 6 -l4

37 1]

4 4 4
CA=|-1 -1 L

4

, 3 7

2 2]

x;y 3 I 3
2@ 5 WITl7 -2

By equality of matrices, x+y =1 ...(1) and xy=-12 ...(i))

By (i) and (ii), x(1-x)=-12 =x-x"=-12 =x"-x-12=0
= x’—4x+3x-12=0 :>(x+3)(x—4)=0
Lx=-3,x=4

If x=-3,then y=1-x=1+3=4.
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And, if x =4 then, y=1-x=1-4=-3.

(b){2X+y 23y :|:|:X+3 y2+2}
0 y =3y 0 -6

By equality of matrices, 2x +y =x+3

=>x+y=3...(1),

3y=y'+2 =y’ -3y+2=0...(i)

By (ii), y* -3y +2=0

=y —2y-y+2=0 =(y-1)(y-2)=0 =y=12
If y=1,then x+1=3 =>x=2...(A)
If y=2,then x+2=3 =x=1

Note that y = 1 [from (A)] doesn’t satisfy the matrix equation so, x =1, y=2.

EXERCISE 1.3

QO01. No. of rows in matrix X =a +b, No. of columns in Matrix X =a +2
No. of rows in matrix Y =b+1, No. of columns in matrix Y =a +3
Given that XY & YX both exist.
If XY exists, a+2=b+1 =a-b=-1...(1)
If YX exists, a+b=a+3 =b=3
By (i), a=-1+3=2

~a=2and b=3.
-1 0 -1 1
Q02. Notethat 2 1 3),,/-1 1 0 0 = A so, order of matrix A is 1x1.
0 1 1) (-1,
6
Q03. Given A=[l 3 2] and B=|2
3
6
LAB=[132] 12| =[1x6+3x2+2x3]=[18] .
33><l
0 1 1 0
Q04. Let A= and B=
oo™
{o 1}{1 0} {0 0}
AB= = =0.
0 0jlO O] [O O
|t 0
o af) ]

6. A=’ !
Q06 11 ol

As A*=A"A%...(J)
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) 0o 190 17 [1 0
Now A>=A.A= -
1 of[1 o] o1

. ., [1 o)1 o
=AY =AY A’ = . =1.1
0 1[0 1

VR
sAt=| =T

0 O
Q07. We have A=
-3 0

10

As A = (A2)

20 P 10 10 0 0
LA =(A?) =(0)" = :{0 0]
1 0
Q08. (a) [x 1]4_2 _J ’5‘}0

=[(x-2) —3]m=o
=[x*-2x-15]=0
=[x’ -2x-15]=[0]

=x -2x-15=0 (By equality of matrices
=X’ -5x+3x-15=0
= (x+3)(x-5)=0

Sx=-3,x=5

3 |3 Tx+y
UHIRE Y
{3 15} {3 7X+y}

- =
2 10| [2y 10

By equality of matrices, we get: 2y =2=y=1, 7x+y=15=>7x=14=>x=2

Sx=2and y=1.
1 2 0]fo0

©f[l 2 1]]2 0 1]/2]=0
10 2 x
0+4+0 |

=1 2 1]0+0+x [=0
0+0+2x |

:>[4+2x+2x]=0
= [4+4x]=[0]
By equality of matrices, we get : 4+4x =0
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Sx=-1.
2 1 11
@@f[x 2 -1]j1 3 01|=0
2 2 4|1

1
:>[2x+2—2 X+6-2 —X—4] 1 :[0]
1
1
=[2x x+4 —(x+4)]/1|=]0]
1
= [2x+x+4—(x+4)]=[0]
=2x=0 ..x=0.

Q09. A{O’ b } and, A’ =1
T] —®

CATZ AA o k||lo k| I 0
.. - . - n _0) . n _0) - 0 1
O +KN  OK-0K 1 0
= , |=
onN-on nNK+o 0 1

o +Kn 0 1 0
- =
0 ® + KN 0 1

By equality of matrices, we have : ®” +xn=1 and, ®" +xn=1

-0’ =kn=0.
Q10. (a) A=A ...(J)
Let P=(1+A) -7A =(I+A)(I+A)(I+A)-7A

= theopgupta.com

(By (1)

=  =(LI+LA+AI+AA)(I+A)-7A =(1+2A+A%)(1+A)-T7A
=  =(I+3A)(I+A)-7A
=  =(LI+1A+3AI+3A7)-7A
= =1+A+3A+3A-T7A
P=1.

Can we use (a+b)’ =a’ +3a’b+3ab’ +b’ formula here? Think. Also see next part (b).

(b) Here A =1=A.A ...(J)
Let P=(A-1) +(A+1) -7A

=SP=A’-3AT+3A.I’ - +A*+3A1+3A.P+I’-7A

=P=A’A-3A"+3A-1+A’A+3A>+3A+1-7A
By (i), P=IA-31+3A-I1+IA+31+3A+1-7A
=>P=A+A+6A-T7A

=P=A.
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Note that, here we have used (a—b)’ =a’ —3a’b+3ab>—b’ and (a+b)’ =a’ +3a’b+3ab’ +b’
formulae since, Al =1IA i.e., commutative nature holds well here.

Alternatively, let P=(A-1) +(A+I) -7A
=(A-T)(A-T)(A-1)+(A+I)(A+I)(A+I)-7A
=(AA-AI-TA+LI)(A-T)+(AA+AI+IA+LI)(I+A)-7A

(A" —A-A+I)(A-T)+(A*+ A+ A+I)(I+A)-TA
(I-2A+I)(A-T)+(I+2A+I)(I+A)-7A (By (i)
—A+I)(A-1)+2(A+I)(I+A)-7A
AA+AT+IA-1I)+2(AI+AA+LI+LA)-7A
[+A+A-D)+2(A+1+1+A)-TA =4(A-1)+4(A+]1)-T7A

2(
:2(
2(

A

R N O R
Il

2
Q11. |0
1 x —4x -2x
[2x+7x  28x-28x 14x-14x 1
= 0 1 0 =0
-X+x 14x-2-4x 7Tx-2x 0

S = O
- O O

5x 0 0 1 00

=0 1 0 (=0 0 1
| 0 10x-2 5x 0 0 1

By equality of matrices, we get :

5x =1 :X:%,10x—2:0

_2_
10

S0 X

WD | =

EXERCISE 1.4
0 6 712 0-12+21 9

Q01. Wehave AC=|-6 0 8| -2|=|-12+0+24|=|12
7 -8 03 14+16+0 30

0 1 1}2 [0-2+3 1

and, BC=|1 0 —2(={2+0+6|=|8

1 2 0|3 |12-4+0 -2
0O 6 7 0 1 1 0 7 8
Also A+B={-6 0 8|+|1 0 2|=(-5 0 10
7 -8 0 1 20 8 —6 0

b
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0 7 812 0-14+24 10
=((A+B)C=|-5 0 10|[-2|=|-10+0+30|=|20]...(J)
8 -6 013 16+12+0 28
9 1] [10
and, AC+BC=|12 |+|8 |=|20]...(i0)
30| |2 |28

By (i) and (i1), it is clear that (A+B)C=AC+BC.
2 -1 -1 -8 -10
Q02. LetP=|1 O] and, Q=1 -2 -5
-3 4] 19 22 15
Since order of P is ‘3 by 2’ and that of matrix Q is ‘3 by 3’ so, matrix A must be of order 2x3.

u v w
LetA={ }

X y z
Now PA=Q
2 -1 -1 -8 -10
u v ow
1 0{ }=1 -2 -5
Xy
-3 4 9 22 15
2u—x 2v-y 2w-z -1 -8 -10
= u \% w =1 -2 =5

—3u+4x -3v+4y -3w+4z 9 22 15
By equality of matrices, we get : 2u—x=-1,2v-y=-82w—-z=-10,u=1l,v=-2,w=-5,
—3u+4x=9,-3v+4y=22,-3w+4z=15
On solving these equations simultaneously, we get : u=1,v=-2,w=-5,x=3,y=4,2=0.

4 0

i a |l 1 gl !
Q- A= ) y -1

As A*+B*=(A+B)’
= A’+B*=(A+B)(A+B)
= A’+B*=A’+AB+BA +B?

1 -2 -5
Therefore, A:L) }
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QO01. Since matrices of same order can be added only. So, A and B must be of some order.
Also AB is defined as well so, the number of columns in A must be same as the number of rows
in B. Clearly from the given options, it can be concluded that (d) is correct.

. [2 —1}[2 3} [5 5} [1 1}
Q02. Here AA = = =5 .
3 1 (-1 1 5 10 1 2

Q03. As |adj.A| =|A|n*1 where n is order of A so, adj.A| =|A|371 =(4)> =16.

, [0 1}[0 1} [1 0}
Q04. A*=AA= = =1
1 oll1t o] [0 1

So, A*=A’A%=1.1

y [1 0}
=A"=1= .
0

(MCQ - MATHMISSION)

[ Chapter 01 ]D @ 4 |ﬁ| ==

1
-1 0 0

Q05. Notethat A=| 0 -1 0 |=-I; so, |A|=]-L|=(-1)| L] =(-1)’() =-1
0 0 -1

Also, |Al|adiA| =|A||A] ™ =|A] =(-1)" =-1.
Q06. A’-B>=(A-B)(A+B)
= A’-B’=AA+AB-BA-BB
=A’-B’=A’+AB-BA-B’
= 0=AB-BA
.. AB=BA.
Q07. Recall that, adj.A| = |A|IF1 , nisorder of A
If A is singular matrix then, A| =0 so, adj.A| =0
Therefore, adj.A is singular matrix as well.
QO08. Asthe order of A, B and C are 4x3, 5x4 and 3x 7 respectively so, the order of A’, B"and C’
will be 3x4, 4x5 and 7x3 respectively.

Now order of A'xB’is 3x5
So, the order of C'(A’'xB') is 7x5.

a 0 0
Q09. [A|=[0 a O|=axaxa=a’
0 0 a
Now |adj.A| =|A|371 =(a’)’ =a’.
MATHEMATICIA By O.P. GUPTA : A New Approach in Mathematics
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Q10. A’-A+I=0
=ATA’-ATA+ATI=ATO
=A"AA-1I+A"'=0
=A"=I-1A
=A"=]I-A.

Q1L |A’|=125
=|Al =125
= |A|=%125

o 2

2 o
=ao’-4=5
=a’=9
Soo=23.

Q12. Order of the product of the matrices is 1x1.

Q13. Recall that, A.(adj.A) = |A| I, where n is order of A

That is, A.(adj.A) = |A| I, where n is order of A

= =5

10
As A.(adj.A):l{O J =kI, so, |A|=k.

COSX sinx

Now .
—sinX COSX

= k = cos’ x —(—sin” x)

s k=cos’x+sin*x =1.
Q14. Since AA" =1

Now |AA"|=]1]|

=|Al|A"|=1

=|A||A|=1

=|A]" =1

=|A|=-11.

Q15. (AB'O)'=C'BH)'A'=C"BA".
Q16. Since all the diagonal elements can be multiplied to get the det. value of a scalar matrix.
So, A|:k><k><k><... n times (as the order of A is nxn

oA =k".
Q17. [3AB|=3’|AB|=27|A||B|=27(-1)(3) =-81.
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S-U-LUTIONS

ASSERTION-REASON
Type Questions

Unit 1 (Relations & Functions)

Relations & Functions, Inverse Trig. Functions

QO1.

QO2.

QO3.

Q04.

QO5.

2
(a) Note that % > (%J = (l,lj ZR.

Hence, R is not reflexive.
(d) Let a,b,ceR. Let (a,b)eR and (b,c)eR.

Put a=1,b=—l,c=—1.
2

Note that l,—l eRas1+1 —l :l>0.
2 2) 2

Similarly, (—%,—lj eR as 1+(—%) (-1 :% >0

But (I,-1)¢ R as I+ (1)(-1) =0> 0 is false.
Hence, R is not transitive.

(d) Since |a—b|£% implies, —(b—a)| S% ie., b—a|£%.

That is, aRb implies bRa Va,be Q.

Therefore, R is symmetric relation.

(@ R={(T,T,):T,~T,}, R: T>T.

Note that R is reflexive, since every triangle is similar to itself, that is (T;,T,)eR VT, €T.
Further, (T}, T,) € R = T is similar to T, = T, is similar to T; = (T, T;) € R.

Hence, R is symmetric.

Moreover, (T, T2), (T2, T3) € R = T is similar to T, and T is similar to Tj.

= T, is similar to Tz = (T}, T3) € R.

So R is transitive.

Therefore, R is an equivalence relation.

(a) A relation R on A is identity relation iff R ={(a,b):a € A,b € A and a =b} that is, the
identity relation R contains only elements of the type (a,a) Va € A and it must not contain any
other element.

While in case of reflexive relation, R must contain (a,a)Va € A but it may contain other
elements as well.
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Q01. (i)

(i)

(iii)

@iv)
™)

Q02. (i)

(i)

# Unit I - Relations & Functions

2n(n—1)

No. of Reflexive relations defined on a set of n elements =

Therefore, no. of reflexive relations defined on set A having 5 elements = 274 =27,
As (x,x)€R forall x e A, when x is either boy or girl.

So, R is reflexive.

Let (x,y) €R thatis, x and y are of same sex.

That means, y and x are also of same sex.

This implies, (y,x) € R . So, R is symmetric.

Also let (x,y)eR and (y,z)eR.

That means, x and y are of same sex; y and z are of same sex.

Clearly, x and z will also be of same sex.

That implies, (x,z) € R. So, R is transitive.

Therefore, R is equivalence relation.
n(n+l)

No. of Symmetric relations defined on a set of n elements=2 2
5x6

Therefore, no. of symmetric relations defined on set A having 5 elements=2 % = 2"
4x5

Therefore, no. of symmetric relations defined on set B having 4 elements = 22 ="
Hence, the required difference is=2" —2'* =2'°(31).

For the element a, € A, we have different images under R as, (a,,b,), (a;,b,) eR.
So, R is not a function.

If A and B are two sets having m and n elements respectively such that m>n, then

total no. of onto functions from set A to set B is= z (-D)'x"C,x(n—-1)".
r=0

Here n(A)=5,n(B)=4.

4
So, the number of onto functions from set A to set B= z (-D)'x*C, x(4-r)’

r=0
= = (1)’ x*Cyx(4-0)’ +(=D)'x*C, x (4 -1’ +(-1)’ x *C, x (4 -2)°
+(=1)’ x*Cyx (4 =3y +(-1)*x*C, x (4 -4)
= =1x1x(4)’ +(=1)x4x(3)’ +1x6x(2)’ + (=) x4x1+1x1x0

= =1024-972+192-4=240.
Here, perfectness ‘y’ has an inverse square relationship with dishonesty ‘x’.
Also, y=1, x=1.

1
So, y=—2,X¢0.
X

1
As y=—,x#0
X
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QO3.

(iii)

(iv)

)
(i)

(iii)
(iv)

™)

So x € (0,0) implies, y must be in (0,0).
Let a, Be(0,). Let f(a) =1(P).

1

BZ

=o' -pf=0 =(@-PB)a+p)=0

As (a+B)=0as a, Be(0,0) so, (a—B)=0
That is, o =f3.

1
Then, — =
o

1 . )
So, y=f(x)=—, x# 0 is a one-one function.
X

Refer to (i).

1
We have y=—
X
When x =4 ! 1and hen x =2 L1
=4, y=—3=—and,w =2, y=75=—.
VT YT Ty
1 1 3

Therefore, the change in level of perfection is Ay = ———=—.
4 16 16

Clearly the domain of sine function is the set of all real numbers i.e., R.

And, its range is [-1, 1].

When suitable restriction is imposed on the domain of sine function, it becomes
invertible. Therefore, the sine function becomes one-one and onto both.

The range of principal value branch for sin”™' x is [—g, g} .
Referring to the graphs, the range of sine inverse function other than its principal value

branch will be [E, 3—71 )
22

Note that, if we were not asked to answer with the restriction of the graph shown above,

then the many answers could have been possible e.g., [—%,—g} , [3775, 5771,
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