Chapter - Matrices

Topic-1: Order of Matrices, Types of Matrices, Addition &
Subtraction of Matrices, Scalar Multiplication of Matrices,
g Multiplication of Matrices

)

:v—;/* 1 MCQs with One Correct Answer ;@@/\ 2 Integer Value Answer/ Non-Negative Integer
2 5. Let B beareal number. Consider the matrix
2ot (B 0 1)
2 2
1 IfM=| = '1 . then which of the following matrices A=12 1 —ZJ.
= 3 I- -9
is equal to M20229 [Adv. 2022) IH.——(B —1)45— B A’ is a singular matrix, thm the value of
9B is ; [Adv. 2022]
(3034 3033 /3034 3033
(a) i_« 33 2032/ (b) {3033 —-3032) —~]1+ ?\ =
\—3033 -3032 3033 3032 6. Letz= ﬂ\ 1.\\'herei:\_1.andr.se oED 3 Fet
( 3033 —3032) 3032 3031 2 3
© {3032 -303 ) @ (3031 -3030) 2 2

2. Howmany3 x 3 matrices M with entries from {0, 1, 2} are
there, for which the sum of the diagonal entries of M: N{, is Then the total number of ordered pairs (1, s) for which
2 IAde 201 i [Adv. 2016]
126 b) 198 c) 162 d) 185
® ®) © @ 7. LetMbe a3 x 3 matrix satisfying
.00
3. LetP=|4 1 0]and/betheidentitymatrix of order 3. O ity 1 1 1] [o
e MiLisid | M =L cand Mt Y| Thenthe
Bara o |3 0 3 N 112
IfQ =[q,] is a matrix such that P**— Q =/, then =
: 2 sum of the diagonal entries of M is [2011]
equals
Adv. 2016
Sl 6 MCQs with One or More than One Correct Answer
(@ 2 (b) 103 (c) 201 (d) 205
4. If4 and B are square matrices of equal degree, then which 8.  Let ® be a complex cube root of unity with © = 1 and P=
one is correct among the followings? [1995S] [})l-,-] be a n x n matrix with P;= o'/, Then p?#0, whenn =
(a) A+B=B+A4 (b) A+B=A-B [Ady. 2013]

(co A-B=B-4 (d) AB=BA4 (@) 57 (b) 55 () 58 d 36
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Topic-2: Transpose of Matrices, Symmetric & Skew Symmetric Matrices,
C——FT"I Inverse of a Matrix by Elementary Row Operations

1.  IfPisa3 x 3 matrix such that P'= 2P+ [, where P is the (b)
transpose of P and / is the 3 x 3 identity matrix, then there

4420053 6015
2005 4-2005\3

x| [0 112:43 51
exists a column matrix X =|y |#| 0 | suchthat [2012] © 4 | -1 o= ﬁ ]
z 0
o005 23
5 @ 2|2+v3 2005
) PX=i0 (b) PX=X
0
a0,
o e B 4 petle 2 dhabede{035711131709
ﬁ l 0550
rEa S [1 l] = T Then the number of invertible matrices in R is [Adv. 2023]
20 If P— and 4 and O = PAP! and
1 B & L
32 & o
X =PTQ205P then X is equal to [2005S] 4.  LetXand Ybetwo arbitrary, 3 x 3, non-zero, skew-symmetric
matrices and Z be an arbitrary 3 x 3, non zero, symmetric
1 2005 matrix. Then which of the following matrices is (are) skew
@) {o 1 } symmetric? [Adv. 2015
(@ Pz -7'p (b) X%+ y#
o X7 _7xt (d) xB+y?

&)

5. Match the Statements/Expressions in Column I with the Statements / Expressions in Column 11 and indicate your answer by

darkening the appropriate bubbles in the 4 x 4 matrix given in the ORS. [2008]
Column I Column IT
2
(A) Theminimum value of L);“ is (P O
X+
(B) LetAandBbe 3 x 3 matrices of real numbers, where A is (@ 1

symmetric, B is skew-symmetric, and
(A+B)(A-B)=(A-B)(A+B).If(AB)! = (-1)* AB, where
(AB)'is the transpose of the matrix AB, then the possible
values of k are
(©) Leta=log, log, 2. An integer & satisfying ® 2

1<20%3) .2 must be less than

T

1
(D) If sinB = cos ¢, then the possible values of ;(9 ¢ —5) are (s) 3
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Topic-1: Order of Matrices, Types of Matrices, Addition & Subtraction of Matrices, Scalar

Multiplication of Matrices, Multiplication of Matrices

E e 20 3 ® 4 @ 50 60O 10 8 0cd

Topic-2 : Transpose of Matrices, Symmetric & Skew Symmetric Matrices, Inverse of a Matrix

by Elementary Row Operations
1. (& 2. (@ 3. 3780) 4. (c,d) 5. A>r,B—q,s;Cor,s;Dop,r
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Hints & Solutions

Topic-1: Order of Matrices, Types of Matrices,
Addition & Subtraction of Matrices, Scalar

Ej Multiplication of Matrices, Multiplication of Matrices

%5
2 2 5o -4 3
(a) Given that M = ey =M =(_3 _2]
2 2
o9
3 2. 9 7 6
=t 9. 7 =M =(—6 _5) and soon
rolls
3n 3n
—+1 =
=>M"= B 2
3n 3n
== — I
2 2
3><2022+1 3x2022
Now, M " = 2 2
3x2022 3x2022
= = +1
2 2
3034 3033
E —3033 —3032) -- option (a) is correct
al Clz 03
(b) LetM=|a4 a5 ag | whereq; € {0, 1,2}
617 ag ag

a a, as q a as
Then MTM = a, as ag
as ag (229 an ag a9

ay as ag

Sum of the diagonal entries in MTM = 5
= (@’ +ag +a?) + (@? + as? + agd)
+ (az? + ag? + ag?) = 5, which is possible when
Case I: Five a;’s are 1 and four a/s are zero
Which can be done in °Cy4 ways

Ix8xTx6
~ 4x3x2x1
Case II: One g; is 1, one g; is 2 and rest seven aj's are zero
It can be done in °C; x 8Ci=9x8=72 ways

Total no. of ways = 126 + 72 = 198.

=126

1 00 0 0 0
® P=|4 1 0|=I+4 0 0|=1+A
16 4 1 16 4 0

0 0.8 0 0 0
where 4=/ 4 0 0= A%2=|0 0 0
16 4 0 16 0 0
000
and A3=[0 0 0], =~ A"=0,¥n>3

0 00
Now P50 = (1 + A)%0 = 30c, 150+ S0c, 149 A+%0C, 8 A2+ 0
=1+ 50A+25 x 49 A2,
Q=P _I=50A+25x 49 A2,
= 4y =50x4=200, q;; =50 x 16+ 25 x 49 x 16 = 20400
and q3, =50 x4 =200

q31 & q32 = 20600
Q21 200
(a) Since 4 and B are square matrices of the same degree, therefore

matrices 4 and B can be added or subtracted or multiplied. By
algebra of matrices the only correct optionis A+B=B+4.

=103

B0 1
G 4=12 1 2L -
312

Giventhat 47 — (B - 1)46 - B45 is a singular matrix
| 47|42~ -1)4-PBI=0
= 4|/ +DA-BD=0
| 4% |4+ D) |4~ BI =0 - |AS| = |A]]
As 4] # 0; |A+I[or|A~BI|=O

B+1 0 1
= |4+1I]| 2. 2 -2(=0
3 L1
—1=0 (Rejected) {| 4 +1]| 0}
0 0 1
[4-BI|=]2 1-B =2 |=0
3= 93

= 2-31-B)=0=2-3+3=0

= ;3:% . 9B=3

>Z=landl+z+22=0

@

- (_Z)r Z2s (_Z)r ZZS
Bec ZZs ZF ZZs 2

-1+iV3
- N
2
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Proceeding in the same way, Q 2005 = p 42005 pT

[ 2y 225((—'2)r +zr)
= =T ow, A= = A=
2= ((—z)r +zr) 2 01 o1
L
- : 1 2005
F = P%=—1, we should have Proceeding in the same way, 42005 =|i :I
2 +72%=_land 25 (-2 +2)=0 0 i
=27 +z%+1=0and (-2 + 2 =0 Now, X = PT2005 p = pT(p42005 pT)p
= ris odd and s = r but not a multiple of 3, 1 2005
which is possible when s =r=1 .. only one pair is there. =pT P) 42005 (PT P)= JA2005 1 — 42005 = |:O i :l
7w
3. (3780)
aq b ¢ aq b g0 =l Let us calculate when [R| = 0
LeeM= |92 2 @ |genlay by off1|=]|2 cSHel =0 .
2 b o 0 3 If ad = 0 (When none of a & d is 0)
2 9 Total = 82 — 1 = 15 ways
=b,=-1,b,=2,b,=3 Similarly bc =0 = 15 ways

- - 15 x 15 =225 ways of ad=bc =0

1
hA 1 Case-Il :ad =bc =0
ay by ¢y || -11=|1 eithera=d=b=c OR a=d,bzdbutad=bc
a3 by 3 ||0 -1
s : 7C,=7ways  or 7C, x2x2=284 ways
:al—bl=l,az—b2=1,a3—b3=—1:>a1=0,a2=3,a3=2 Total=7+84=91ways
a b Cl_ 1 0 - |[R[=0in225+91 =316 ways
2 b ol 0 [R|#0in 8% -316=23780.
and | “2 2 = 4. (d) X'=-X,Y'=-Y,Z'=2Z
o b ool e (¥3Z4-Z47 = @Ha Y-z Yy
Say+by+e=12=¢=7 =ZYryY-ayey
~. Sum of diagonal elements =a; +b, +¢;=0+2+7=9 =-Z4y3+y3z4=y3z4_z4%3
8. (bcad Therefore (Y3Z4 - Z4Y3) is a symmetric matrix.
e o 00 0 Similarly X 44 + y 44 js a symmetric matrix and
3 4 5 ) X473-73x%and X 2 + Y23 are skew symmetric matrices.
Forn=3, P=\w w w |and P°=|0 0 O
5. A->rB-gq,s;Cors;Dop,r
e S 000
X2 +2x+4 dy x* +4x
: : (A) Let y=——"—= —= e
It shows P? = 0 if n is a multiple of 3. x+2 dx  (x+2)
So for P2 # 0, n should not be a multiple of 3, hence
n can take values 55, 58 and 56 dy x2 +4x
2 s 3 Now put —=0= 5= x=0,-4
Topic-2: Transpose of Matrices, Symmetric & dx (x+2)
ﬁﬁ Skew Symmetric Matrices, Inverse of a Matrix
=) by Elementary Row Operations &y % a2y
Now e _( +2)3 Atx=0, "":2‘=1>0
1. @ PT=2pP+] . =
= P=2PT+] = P=20QP+I)+1 s yismin whenx=0
= P=4P+3] > P+I=0=>PX+X=0=>PX =-X 2
- . X +2x+4
minimum value of y i.e., —————— is 2.
3 1 x+2
oy _7 2 = 1 1 S (A @
2. (a) Given: P = s 51 = (B) Since A is symmetric and B is skew symmetric matrix,
= *~ A'=AandB'=-B ()
2 2 Now (A+B)(A-B)=(A-B)(A+B)
Q=PAPTand X=pPT Q2005 p 2 2 2
Now Q=PAP = 0*=PAP)(PAP = A"-AB+BA-B"=A"+AB-BA-B

=PA(PTP)APT=P4(14) PT=P 42 PT = 2BA=2AB = AB=BA (i)
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Also (AB)' = (~1)* AB

= (BA)' =(-1)FAB (using (ii))
= A'B'=(-1)’AB

= -AB = (_1)* AB [using (i)]

= k should be an odd number
2 (B) =5 (@),©6)

(€) a=logslog;2 = logy2=3"

= =3? = log,3=37°
log, 3

3=2C0%)

Now 1< 2(_k+3_a) <2 = jo z—k.23_a )

()]

g 12 thematics |

= 140 E 3¢ (using (1))

1 2 3 k
—<2 " <= —<28 <3 k=
= 3 3 = 2 = 1

.. ks less than 2 and 3
S (O) = (@), (5).

sinf=cos¢ = cos(%—&) =cos¢
iz T

= —2——0=2n7ri¢, neZ = ei(b_E:_znn
1 T

= —-(6i¢——)=—2n
n 2

For n = 0, —1; possible values of —1—[91—¢_£) are
T 2

0 and 2.
.. D> () ,@).
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