CLASS 12

MATHEMATICS
UNIT-2
QUSETION BANK

Assertion-Reason Questions on Matrices
Instructions:
Select the correct option for each Assertion-Reason question.
(A) Both assertion and reason are correct, and the reason is the correct explanation of
assertion.
(B) Both assertion and reason are correct, but the reason does not explain the assertion.
(C) Assertion is correct, but the reason is incorrect.
(D) Assertion is incorrect, but the reason is correct.

G
1. 9A% 9T H TS FUA(A) 3R T FROT (R) e ar=r g
2. 39T Gl YAl T HGENYdS TIRINOT dHleh HET 3 AT TAT el 8
A) AR R T € 3R R AH T@Er saTEar AT B
B) A 31X RaIAT TEY & afhd R, AT T curear w8 S|
C) ATEY g, oifcheT RITeIT g
D) AJTeld §, dfheT R &

1. U (A): G SIS HTeg Teh 91 3TeTg Bl o
Assertion (A): Every identity matrix is a square matrix.
FIROT (R): Teh $ohTS 3MTegg ol fAehuT 3 1 81 ¢ 3R 31 Aol T W0 gl & |

Reason (R): An identity matrix has 1s along the diagonal and Os elsewhere.

2. %Y (A): el 81 31Ty 3R TATT ha T Y 3TeYg 1 AP TG 3TPg gl ol
Assertion (A): The sum of any matrix and a zero matrix of the same order is the same
matrix.

HROT (R): AT ITSTE , ATSTE & ANT T ANMcHS dcdHs Bial gl
Reason (R): The zero matrix is the additive identity of matrix addition.

3. YU (A): TG A Ueh HATHAT HTGg §, I AT= A Bram|
Assertion (A): If A is a symmetric matrix, then dl AT=A
HRUT (R): HATAT 3Tegg TR TG 3egg & s gl |
Reason (R): The transpose of a symmetric matrix is equal to the matrix itself.
4. YT (A): Y 3T HTYE T IUTAR Teh Y 3TeTg &l Hehell gl
Assertion (A): The product of two non-zero matrices can be a zero matrix.
SROT (R): e oM A AfAAT Fgigiarg|
Reason (R): Matrix multiplication is not commutative.
5. %Y (A): I 1S 3Meqg FAAT AR FATH  -FATAT AT 8, A I e A1egg g

Assertion (A): If a matrix is both symmetric and skew-symmetric, it must be a zero matrix.
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$RUT (R): FIS ITeTE A TABT AN Y AR AT= A @V 3R RAve -wABT N T Il AT-=-
A gl

Reason (R): A matrix A is symmetric if AT = A and skew-symmetric if AT=-A .
6. U (A): Toh el Tesh AU 3T T egch A IS fAAT Bl & |

Assertion (A): The inverse of an invertible matrix is unique.

SRT (R): I fohel 3Megg A ST Teshd B &, A AB=BA =1 gIaT|

Reason (R): If a matrix A has aninverse B, then AB=BA=1
7. %I (A): T HHATA 3Tegg T A1 gA AATAT BIAT & |

Assertion (A): The sum of two symmetric matrices is always symmetric.

SROT (R): ITE A A B HATAT 31eg 8, @l (A + B)T= AT+ BT gram|

Reason (R): If A and B are symmetric matrices, then @ (A + B)T = AT + BT

8. %Y (A): fohell GATHT 3Tegg 1 1S 81 HIGer I[UTAhe gHM ATATEIATE |
Assertion (A): A scalar multiple of a symmetric matrix is always symmetric.
&ROT (R): TME A Ueh HATAT Mg &, ot fopdir i 31feer k & forw (kA)T = kA gram|
Reason (R): If A is symmetric matrics, then (kA)T = kA for any scalar.
9. %Y (A): A& A AR B HATT HA Hrar ga1 3egg &, AT AHAA: (A+B)? # A2+ 2AB +
B2 gram|
Assertion (A): If Aand B are two square matrices of the same order, then in (A + B)2 # A2
+ 2AB + B2

FNOT (R): HTeg ION I vl AT G grarg |
Reason (R): Matrix multiplication is not necessarily commutative.
10. YT (A): I A FeshAONY 3T &, Al (A1) = AGIaT|
Assertion (A): If A is an invertible matrix, then (A-1)-1 = A.
SRT (R): fhdl Ycsh AU 3Tegg &l gcshdl 3MTegg Hel 3T & R BT g |
Reason (R): The inverse of an inverse matrix is equal to the original matrix.

MCQ

1. If a matrix has only one row, it is called a:
afe TRl 3y #F Sae U URFT @, Y 3§ FAT R
(A) Square Matrix (33T 3egg )
(B) Column Matrix (8T 3egg )
(C) Row Matrix (4fec 31Tegg )
(D) Identity Matrix (dcHHe 3TIg )
2. The order of a matrix with 3 rows and 4 columns is:
3 9l 3 4 €T arell 3Tegg &1 A FAT gHEM?
(A)3 x3
(B)4x3
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(C)3 x4
(D)4 x4

3. Which of the following matrices remains unchanged when multiplied by the identity
matrix?

fefof@d & @ Hl-dl 3egg  To@HS 3Hegg @ IOM Flel W IR Il
T &7
(A) Only square matrices (hdel daT 3eyg )
(B) Only diagonal matrices (hael faeroT 3egg )
(C) Any matrix of appropriate order (3/d e Fr aﬁé #r 3egg )
(D) Only symmetric matrices (hdel THHT 3eYg )
saea=[; 7]
then AT (transpose of A) is:

af a=[; 7]
g, al AT T eI
@,

®[; 3l

©f3 4

o[ ]

5. A square matrix A is called skew symmetric if:
Teh e 3Megg A YA HATAA (skew symmetric) el &gl STl g2
(A)AT=A
(B) AT=-A
(CO)ATxA=1
(D) AT+ A =2I
6. The sum of two matrices is defined only when:

al 3egg ol AT shao defl Ha § oI

(A) Both have the same order (GIs1 T sheT THTT g)
(B) Both are square matrices (Glsil gat 3egg &)
(C) One is a zero matrix (Tesh [T IHTcgg )

(D) One is an identity matrix (Teh dcHHD 3TYg )
7. If A and B are two matrices, then in general:

Ifg AR Bar aregg €l AHAE::
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(A) AB=BA

(B) AB #BA

(C) AB is always symmetric AB R THTHAT &Il ¢

(D)AB is always skew symmetric AB §H2I W FATAT 81T &

8. Which of the following pairs of matrices can have a product that is a zero matrix?
fArfaf@d & @ et & 3cgg &I UTheT YT 3TYE g1 Hehell 82
(A) Two non-zero square matrices (G 37 R gar 31Tegg )

(B) A zero matrix and an identity matrix ([=d 3Tcqg 3R dcaAs 3Tegg )
(C) Two symmetric matrices (G7 FHTHT 31Tegg )
(D) Two diagonal matrices (&1 TaeroT 31Tegg )
9. A square matrix A is invertible if and only if:
Teh aaf 3egg A S GfASA (invertible) 8o Ife 31X Shaer afe -
(A) IAI=0
(B) 1AI#0
(C)A"=A

(D)AT=-A
10. The inverse of an invertible matrix is:

Teh Gfdeller 3Megg ol gfdelid (inverse) 81T &
(A) Always unique (§HRIT 3Tidd)

(B) Sometimes unique (HHT-HHT 3rfadrT)

(C) Not unique (3G =g

(D) Never exists (3T 31edca & g1 gidn)

11. If A is an irreversible matrix then det(A™) is equal to-
af A T FeFAUNT  3TegE &, A det(A) ISR § -
(A) det(A)

(B) 1/ det(A)

O1

(D) None of the above
x—a X—b x-—c
x—b x—c x—a

X—C X—a X-—Db

X—a X—b x-—c . . .
Xx—b x-—c x—a=0,ma,b,c$m®ﬁr@mé,ﬁw

HHIRIOT
X—C X—a x-—b
A & foIT

12. The equation =0 , where a,b,c are different, is satisfied by:

(A)x=0
(B) x=a
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(C) x=(atbrtc)

(D) x=atb+c
1 o o
13. TROE |3 1 o*| =T AT F7 Em?
w® w* 1

(ST8T o 315 HEAT I USRI Teloel §)

1 o o
What will be the value of determinant |3 1 w?*| ?(Where w is
o’ ot 1
imaginary cube root of unity)
(A) (1- w)?
(B)3
©)-3
(D) 3WIed H & His Aar (None of above)
3—x —6 3
14- A root of the equation | -6 3 —x 3 is:
3 3 -6 —X
3—x —6 3
THIOT | -6 3-x 3 [&1 TH HAE:
3 3 -6 —Xx
(A)6
(B)3
©0

(D) 3WUed H & His Aar (None of above)

1+x 1 1
15-afC x2y#2203R | 1 14y 1=0d@ x ! +y ' +z ! F A
g

1 1 1

1+x 1 1
f x#y#z+0and | 1 1+y 1/=0 then value of x™* +y 1 +2z7! is:
1 1 1
(A) xyz
(B) X—l y—lz—l
(C) x-y-z
(D) -1

16- Ife |A|=D dT D'=|adj A|] a-
If |JA|=D And D'=|adj A| then-
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(A) DD'=D’

(B) DD'=D™"
(C) DD'=D"
(D) 3WIFd # ¥ FIs Agr (None of above)
a —-b —c
17. 3¢ |- b —c|[+Mabc)=0 ar A SRR -
—a —-b c
a —-b -—c
If |-a b —c[+Mabc)=0 Then A is equal to-
—a —-b c
(A)-4
(B) 4
(C) 2
(D) -2

18.II‘%AEI~ﬂ%36|—Tra?‘r3ﬂcTI§%H21T |A|I=5 dt |adj A| T AT § -
If A is a square matrix of order 3 and |A|=5 then |adj A] is-
(A)125
(B) -25
(C) 25

(D) £25
1 2 3
19. Ifeg A=[1 4 9] ar |adj Al SR §-
1 8 27
1 3
If A=[1 4 9] then |adj A| is equal to-
1 8 27

(A) 72

(B) 144

(C) 136

(D) 3WIFd # ¥ FIs Agr (None of above)
20. Ak A=[; —az] 3R |A%=25 o« FT AT Y -

If A=[§ ‘az] and |A3%=25 then value of a is -

A) 43
(B) —3
(C) £1
(D) -1
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1 MARK QUESTIONS

1.If¢ ATH 3x3 3Megg § I AT=-A,dl A+ATSH AT FIT M

If Ais a3 x 3 matrix and A T=-A, what is the value of A+ AT?

2.9 a1 3T MY A 3R B JUAHA AB=0 (YT 3Megg ) g, ar F41
gA sy oo d g ff A=03a1 B=0?

If two non-zero matrices A and B satisfy AB = O (zero matrix), can we conclude that A
=0orB=07?

3. 997 Hig CHT 3RET 2 x2 3Tgg & Wehell ¢, ToIEehT a9l e g B
gfe g1, al Teh 3eT80T &

Can there exist a non-zero 2 x 2 matrix whose square is a zero matrix? If yes, provide
an example.

4.7 AR BA nxn3egg ¢ 3R AB =L a T §H Ig vy oAeprer

ghd g T BA=18gem

If A and B are two n X n matrices and AB = I, can we conclude that BA =1 as well?

5.9 AU 3G 3Tegg &, ol FAT AT=AFHAT T glam?

If A is a scalar matrix, is A T = A always true?

6. 1S UHY 2 x2 3ePg T 3GTEXVT & S AUl T T qRad & et gr
CIC R CANCE BRI I A

Provide an example of a 2 X 2 matrix that is different from its own transpose but whose
square results in a scalar matrix.

7.f0d 2x2 3Tegg AF faw afg A2-5A+61=0, A~ FT AT AHTe
& T Far gfshar 39S Srea?

For a2 x 2 matrix A, if A 2 - 5A + 61 = O, what method should be used to find A ~'?
8.afe fhdY 2x2 3Megg A TIT A2=kA 3R A#0,d AH HH TFd
forar ST Fehar &2

If a 2 x 2 matrix A satisfies A ?=KkA and A # O, how can A be expressed?

9.%dT Ig Herd g T U FAMAT 3egg  F1 FeohAUNI (invertible) T
EATAT g7

Is it possible for the inverse of a symmetric matrix to be asymmetric?

10.af¢ AR B & 2x2 3egg ¢ foietsh fT (AB)T=BTAT,dl &1 §A
$E Hhd ¢ 19 AB=BA?

If A and B are two 2 x 2 matrices satisfying (AB) T=BTA T, can we conclude that AB
=BA?
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Short Questions (2 Marks)

Q1.If A and B are two non-zero matrices of order 2 x 2 such that AB = 0, does it
imply BA = 0 as well? Justify your answer with an example.

I AN BT 2 x 2 3Megg & ARAB = 0 &, AT FIT T 3MaRIF FTTHABA =0
BI3TT? TUeh 3ETEXUT S 39T 3T ol TISE |

Q2. Find a 2 x 2 matrix which is both symmetric and skew-symmetric. Justify your
answer.

Teh UHY 2 x 2 3Tegg Tl St Ueh |1 WATAT (Symmetric) ¥R favA  @#AfAd

(Skew-Symmetric) gF'| 3791 30X hl TISC HY |

Q3.If A is a square matrix such that A* = A, prove that (I - A)? = (I - A), where | is the
identity matrix.

i A U a9 3Tegg & T ad A% = A, AT e &Y o6 (1- A)? = (I - A), S8l | dTcddAs
3egg  (Identity Matrix) gl

Q4. Show that the transpose of a product of two matrices is equal to the product of
their transposes in reverse order, i.e., (AB)" = BT A,

feer &Y fan o 3megE & IUEThe HI ARad 3o aRad & faudia sa A
AUl & FHTA 81T &, 37UTeT (AB)" = BT A”|

Q5. If A and B are two matrices such that AB = |, does it necessarily mean that BA =
[? Justify with an example.

g A MR BET3MeTg & ofrfeh AB = 1 g1, AT .1 g 3127k & { BA = [ §aTT? Teh

3CTEIUT G 3R TUSE Y|

Q6.Find a 2 x 2 non-zero matrix whose square is a zero matrix.

Teh UHT 2 x 2 3T 3TeTg ot ToleenT ga1 Ueh Y+ 3TE &l

Q7.If Ais an invertible matrix, show that (AT)™* = (A™))".

IfE A Teh GeshAUNT  (Invertible) 3Tegg &, o ey & (A") 1 = (A"
Q8. If A is a symmetric matrix, show that A" is also symmetric for any positive
integer n.

ITE A Toh GHTA 3egg &, Al Feer o o A" &Y fonall oY ereiTeses quiieh n o ferw
FATAT grem|

Q9. If A and B are two matrices of the same order such that A + B = A - B, prove that
B is a zero matrix.

Ifg A MR B EAA FH AT 3T gl A+ B=A- B, al FAcy & fo B v =
e Bl

Q10. Prove that the determinant of a skew-symmetric matrix of odd order is always
Zero.
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gy e foh fA9A &# (0dd Order) T fhdlt T fTawA  FATAT (Skew-Symmetric)

g I AROTh GHAT LA BT & |
Q11. Find the value of k for which points (1,1),(3,2),(4,k) are collinear.
k#Tag AT A HiioTe o fow fog )1,1), (3,2), (4.k) @@ &

2 A =3
Q12. IfA= |0 2 5| and A exists, find the value of A.
1 1 3
2 A =3
e A= |0 2 5 |dur Al 3iaca § @ A & AT AT RS
1 1 3

4 Marks Questions

1. A delivery company keeps track of packages delivered in two cities (A & B) over two
weeks using matrices:

_ (30 50
" o e
M2=l35 55

where rows represent weeks and columns represent cities. The company wants to
analyze the total deliveries over both weeks. Find M1 + M2 and interpret the result.

Teh fSeliadl 9=l ar eexT (A 3R B) # ar aearel # [aaRd St 1 Reprs faeafafad

_[30 50
i g
M2= 35 5

STEI UTeheTal HCTET ohi 3R ETFH A6 T STl § | huet i et HoelTel H ol FSellady
T AT FTATE | M1 + M2 AT hifrw 3R aRome Hr sarear Hifau|

2. In cryptography, encoding and decoding messages use invertible matrices. If
_[3 4
A= [1 2

has an inverse, find A™" and explain why invertibility is crucial in cryptography.

foncetamdhy , F Ut &l Teehi ST 3R FSehITSaT & foIT egcshaAviia 37Tegg 13U
ferar ST g e

_[3 4

A=l 2]
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I FcshH (inverse) fEcdcd HE, Y A™* AT AT 3R THSAST foh ety 7
SYchAVIICAT 3T Hgeaqul ¢ |
3. Two matrices A and B are given as follows:

A3
o=l s

Find AB and BA and explain why matrix multiplication is non-commutative.

ar3megg AR BSH ISR A TS §:

A= 3
o= [ 4l

AB 3R BA JTeT hITSTT 3R THSST foh 3Tegg  I[0M 31shA-fAf7T  (non-
commutative) W@?ﬁ%’l

4. Show that two non-zero matrices can have a zero product by taking:

S

‘T
B=[1 1]

Find AB and explain the significance of this result.

Ig e@TsT o6 &Y 31T 3Meqg T UTAthel Yo & Tehell B

S P

11
B‘[1 1
AB ATT FIFAT i 59 IRUTH T HAgcad FHSST

5. In data science, matrices are used to store and process large datasets. Given a
dataset represented as:

5 7 9

D=[6 8 10

Find D" (transpose of D) and explain its significance in machine learning.
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ST far=1TeT #, 919 ST AT ol TS R FAITT et & Tl 3HTegg 1 39T foham
ST ¢ |IfFfaf@a ser e igar s g:
D=[5 7 9
6 8 10
DT (D HTURAT ) AT IfTT 3R 7R 91 7 5T HAgea o HSSTI

6.A firm produces two products (X, Y) and sells them in two markets (A, B). The
demand matrix is given by:

20 30
D=5 50
where rows represent products and columns represent markets. If the price per unit
is given by:
P=[10 12],
Find total revenue using matrix multiplication.

Teh B &1 3cU1G (X, Y) SaiTell § 3R 3¢ al SR (A, B) # &=Icll § | AT 3eqg 36

e e I §:

P=[30 50

STET Ul 3caral st 31T EF3 SToTRT & a2 § | Ife ufd 318 e 30 err fear
W%’:

P=[10 12],

oY e ST MY I[UT SaRT AT HITIT|

7.In robotics, identity matrices are used to represent no change in movement. Given:

=[5 3

show that multiplying any matrix by I leaves it unchanged and explain why this is
important in robotic motion.

Ueifeerd H, dcaadeh 3Tegg 1 AT [T fohdll TREceT sl gifel & ferw fehar Sirar
%'IT%\TITWT%':
I=[1 0

0 1
fears fa forell oY 3Ty 1 1 @ IO el R G AR W6l & 3N FHSST foh
Ig Vs #F it Ageaget
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8.1f a country’s GDP growth is modeled as:

o 2

and a 10% increase is applied, compute 1.1G and explain the meaning of scalar
multiplication in this context.

e Tk 2T T GDP J& U 58 FhR AlSeT &l STl

o[
4 5
3R 10% T oI1a] T ST &, Al 1.1G AT AT AR 38 Fedt # 3rfer o & 3

I FASTST|

9. A company produces two types of electric bikes, Model A and Model B. The
production cost per unit for Model A is ¥30,000, and for Model B, it is ¥40,000. The
company decides to manufacture these bikes in batches. A batch consists of 10 Model A
bikes and 15 Model B bikes.
1. Represent this information in matrix form.
2. If the company increases production by a factor of 2, determine the new cost
matrix.
3. Verify whether the matrix representing total cost is symmetric or skew-
symmetric. Justify your answer.

T FYaAT & YhR T SATFceh a5 Hl 3cUled Hldl & - AT A 3R Al
Bl AlSe A I i I 3cdlesT oI 230,000 3N AlSS B T 240,000 &1
HTAT SoT SRl B AT SAT H T g1 Th o8 H 10 Aol A 3R 15 Alser
B S1SFT gl &1

1. 3H Sl &I 3Tegg &9 7 g2MsU|

2. e Huel ScuresT T 2 I[AT d¢T el §, Al 718 oI 3Tegg AT |

3. S &Y o Fol o1 T gl arell 3egg TAfAT & a1 fAww -

FARAT | 39T 3R TASC A
x 3 7
2 x 2
7 6 x

10. If x=-9 is a root of , Find other two roots.

x 3 7
2 x 2
7 6 x

It , T TH Hel x=9 § ol 3 & Hel AT SIS
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11, U dRdHR U IYfAs ARG H Bl s &1 gedr i fFurar &
faeavor e @1 &1 e et & Ty ’aRe dda faavor & Reafaf@a

4 5
Wﬂﬁ'&ﬁamw%zg x 1
6 2 «x

Ife x=-3 W FhdT AAY aoAET IRade & SROT Tra HJfAd g1 Srem g
HATA) AR YT & SR BT ¢ (,dl x& T 3 & AT A AT S

sq fRufa &1 dqse #xa g

An architect is analyzing the stability of a triangular glass panel in a modern

building. The internal stress distribution along three axes is modeled by the
following determinant:

x 4 5
3 x 1f,
6 2 x

If under a specific temperature change, the stress becomes balanced (i.e., the
determinant equals zero) when x=-3, find the other two values of x that satisfy this
condition.

5 Marks Very Long Questions

1. In cryptography, matrices are used to encode messages. Suppose a message is
represented by a 2x2 matrix A as follows:

3 5

A= [2 4]

A transformation matrix B is used for encryption, given by:
1 2

B= [3 4

Find the encrypted message by computing AB. Also, discuss whether the multiplication
of matrices is commutative in this context.

HColEeT (TRTIATHY) H HERIT Sl Teehls el o [T 3MTedg T 3N FohaT ST B |
T of o Teh TG ol Teh 2x2 3TeYE A GART GRMAT STl &

A_3 5]

12 4

Teh FUICRUT HTEE B Heo@el o foIT 3UATeT fohalm ST &, ST i aram &:
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3 [;

AB T HeheUel i 3R Ig ST T a1 s T & 37Tegg on s A=Ay g

2. Consider the following matrices:

A=lg 3l
SHn

Identify the types of matrices A and B. Show whether B is a skew-symmetric matrix and
whether A is a diagonal matrix.

fAefeai@d 3megg W A =t
a=[g 3]

0 -1
B=[; ol
1 0
H1eE A 3R B & Yo 1 UgaTel &Y | Ig GATT fob AT B Ueh TaWH -HATHA  3Tegg

g AR FTATE et 3megg B

3. Show that matrix multiplication is not commutative by considering the following
matrices:

-
A=[3 4l
10 1
3=y o
Compute AB and BA, and verify whether AB = BA.
el foh 3egg  qon A AfAT 7618, Neafafad snegg W faur e

-l

3 4
0 1

B=[1 o]

AB 3R BA &Y 310741 3 31 ST=T fa 741 AB = BA
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4. The identity matrix plays a crucial role in linear algebra. Suppose an airline company
stores flight seat allocations in a matrix. Explain how using an identity matrix can help in
transforming these seat arrangements effectively.

dcaHS gy {eh SSaNTuIc H Hgca ol ${{AehT [T & | HTeT of fob Teh
T TS Shell 3561 HIC 3TTdcet &l Ueh 3Tegg  H HIBI il & | FHAST foh TcqHh
HIEYE o1 SUANT H8 HIC STTEATIHT hY THTe &G H e oled H HGG Y Hhl o |

5. Given a matrix A,

Aot 7]

12 6

Find its inverse, if it exists, and prove the uniqueness of the inverse.

feuarw 3egg A fav,

Aol 7]

12 6

I SHHT cshd AlSIE 8, o S8 AT I AR e cshdl Al HSfaIaT (Fiotehard)
[GEZERY

6. Let A and B be two matrices such that:
1 2

A= [3 g]
_ [0

B= [6 7]

Prove that (A+B)'=A"+B" and (AB)" =B A".
AT o foh A T BEY 3MeTg &

X%
B=1le 7

e &I (A +B)T= AT+ BT and (AB)T = BT A"
7. A company manufactures two products A and B. The cost of raw materials, labor, and
overhead costs for each product is given as:

10 15
Cost Matrix:| 8 12
5 7

Rows represent raw materials, labor cost, and overhead cost, respectively.

If the company produces 100 units of A and 150 units of B, find the total cost
incurred using matrix multiplication.
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Uah $UaT & 3cUTE A 3R B &1 [AATOT Tl § | Ik 3cUTe & Tolv s AT, 5137 3K
NES AT TS &

10 15
AR 3EE : [8 12
5 7

(GTFATT ShALT: FTd AT, HH oRTd 3R 3NERES dRIT HT gfaftaed HIar & (
e ST 100 FH1SAT A iR 150 SHIFAT B T 3cUIG el &, Al TeFg IO T
3T Ik Fool AT AT |

8. Let A be a square matrix such that A" = -A. Prove that the diagonal elements of A are
always zero.

AT of foh A Ueh 997 31egg & Tordeh T AT = -A | flger Y fob A & faepot (faehot )
Hagd gAML B & |
9. Given the matrix A:

a2 3]

11 4

Find the determinant of A. If A is invertible, compute A™
fRraremegg Axfaw
12 3
A=]4 4]
A ST HRIOTSh AT &Y | ATe A T FeshA HISE 8, Tl AL T I0TAT HY |

10. Find two non-zero matrices A and B such that AB =0, where A and B are 2x2
matrices. Justify your answer.

al 31T 3TeYE A 3R B AT Y, TG AB = 0 81, 5161 A 3R B 2x2 37Tegg 81 3194
3T I 3T SET |

11. The sum of three numbers is 6. If we multiply the third number by 3 and add the

second number to it, we get 11. By adding the first and third numbers, we get double the
second number. Find the numbers using the matrix method.

ofieT TEAST T AT 65| I AE T FT 3 J[OT e qa@ T&AT A
SIST ST, dF 9T AT 11 81aT g1 9gelt IR el &A1 &l Siise @ arer gall
AEAT & QI & SR B g1 Afgerd AT &1 392 a7h 3o deanisit
AT SIS
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Case Studies

Case Study 1:

A bank maintains transaction records of its customers in matrix form. Each row
represents a customer, and each column represents different transaction types. The
bank applies an identity matrix to verify that each customer’s balance remains
unchanged when multiplied.

Teh o AUl AEH & ol qol-oh [IOT A g & §F H Wl gl JAh
9iFd T IEH I ATl &, 3R gds &G0 RAffied YR & Jied I cfdr -
glde T§ HcAMUd Fel & AU Tk deddAs 3Megg o] Hidl § 6 9cde
Ieh H 3EAV 3aRafda 7|

Questions:
1. e e oleT-SoT 3TcYg A Y Ueh e dAh 3Ty 1A Iom fomarm Sre, ar afkoma
FIATERI? 39 AOIAT §9 § gy HIfST.

If a transaction matrix A is multiplied by an identity matrix I, what will be the
result? Prove it mathematically.

2. 9T IS TAT YT 3T 81 Wohell g TSI ol e 3ePg 817 3ETeIT]
afed FHsTsT.

Can there be a non-zero matrix whose square is a zero matrix? Explain with an
example.

3.Teh 2x2 AcHHAS 3Hegg 3R el 313 3reqcshAvNg 3Tegg o I[0T & GRUMH
FIT gIAm?

What will be the result of multiplying a 2x2 identity matrix with another non-
invertible matrix?

Case Study 2:

In data science, large datasets are stored in matrix form. Often, transposing a matrix
helps in reshaping data for machine learning models.

ST faaeT #, 93 Ser T AT 3egg ®9 A HIGI (Rl el §1 ey, Tt
3Tegg 1 IRad AT AT oAfeier Aiser & fAT e F g AR A A
HETAH BTl ¢

Questions:
1. I Tk HTegg AFTIRGS AT foram ST, At 3@ehr afeaar 3R w7 @
gRadeT gram?

If the transpose of a matrix A is taken as AT, what changes occur in its rows and
columns?

2. Teh GAAT 3T S 3R Teh fawe FATAT 3Tegg T 1 7 faRIvar gl g?
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What is the characteristic of a symmetric matrix S and a skew-symmetric matrix T?
3. 9O &9 & fAgy & fah (AT)T= A

Prove mathematically that (AT)T = A
Case Study 3:
Encryption algorithms use matrix multiplication to encode messages securely. A

message is represented as a matrix, and an encryption key matrix is used to
transform it.

TfsheRlel TodliRed FeRil &l IRIATT §9 & Teahls ¥l & T 3Megg aqoret
1 YA A g1 Teh G2 & Teh 3HTegg & & H AT o1 g, 31 o
UTeSheelel Shofl 3MTegg T 3TANT 38 IRafdd aa & v fhar Sirar g
Questions:
1.97¢ A X B 3egg &, Al AT AT AB = BA §I91T? HRUT Higel FISC Y |
If A and B are two matrices, will AB = BA always hold? Justify your answer.
2.dleT 3egg *w*%@w ?lUT?Jﬁ (associative property) I HcdTid HY|
Verify the associative property of matrix multiplication.
3.Teh HYY 3MMeTE A Tl THT IS 3ETe 0TS STEl A2 = 0

Give an example of a non-zero matrix A where A2 = 0.
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