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CFI'ITﬁTITJI'T (Determinants))

»* All Mathematical truths are relative and conditional — C.P. STEINMETZ <

4.1 9=t (Introduction)

e stea o, T 3Tg 3iR STege! o siemiford oh fawa
o eree fran €1 gHA S SRl o e Wi
el o T H o HIA off Hren 1 58k SER aw
TN o R

a x+b y=c,

a,x+b,y=c,

(3 Qg memromrn

a, b,)\y ) : (]
& A R N % sibl Hﬁ' I P.S. Laplace
a, b,—a,b, T W TG T S g1 (FRO wiSw (1749-1827)

afs 4 h o a b,—a,b, #0, 8 A GOl & R w1 T Algda € ?) 7w

a, b,

&M a, b, - a,b, N THEH & @ & ofsda g 9@ w2, T AR

A=[”‘1 bl}@a’ﬁaa% AN 39 A 1 RIS AT det A Fed &1 ARV 61

a, b,
SSfifafn, fomm, srefeme, wmifsen fomm sonfs o foega erqwa 2|
3T 31T H, BY ohadl Aok Fiaredl o 3 hife deh oh HRUeh T faam &)

TG A § YR ok T o, SRS, He-@Us SR 1S 1 &thel A0 w6
H GRIUTRT <1 WA, Tk o T8 o He@es 3R k™, ad uiiehior & et
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T TIAA1 AR ST IR T TegE o ok 1 FAN FT & 31al A =hl
fas ieo & &a H1 I Al

4.2 Arfuteh (Determinant)
%ﬂnaﬁﬁémaﬁquaﬂaﬁ@q@T(Wmﬂﬁna)gr{rﬂﬁﬁrcrao—u
TR ¢ 58 o oTgg 1 AR Sed ¥ T8 T Wel i 9 Wi ST Hehdl € S
T I8 I Tk Afgdld e (arafaes a1 Ffey) ¥ Fefe w2

Ifg M et ool 1 ugead €, k9l gemst (anataes a1 aftng) & ggee @
AN £: M oK, f(A) =k, o g TR & S&l Ae M 3R ke Kad f£(A), A
GRfores wEeld 21 38 |Al T det (A) A o g0 ot Tl feran S 2

a b

a
c c d

b
WFC(A:{ d},?ﬁAéﬁWﬁWﬁMh
feugoit
() oTe Ah foru, Al A SR Jed B
(i) oheret o TRl % WRM e 2

4.2.1 TF FHIE & 3THE HT ARIUIE (Determinant of a matrix of order one)
AT Th IS HT ATEA = [a] B & A GRIR T ¢ & SR qRenfed fhan s 2

4.2.2 Tgeig ®ife & g & WRIVTE (Determinant of a matrix of order two)

‘:det(A)QT{T feran s 21

L 2xzaﬁﬁwaﬂa{s’A={aH alz}%l

ay a4y
@A F GRIOTE I TH THR § IR R ST G

all alZ

=4a,a, —a,da,

det (A) = 1Al = A =

~ A
o"’d

Azf as

2 4
SEEIOT 1|, 2‘%%%#@@

2 4
T || 5| =2 -4(-1)=4+4=38
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x  x+1
SAEIU 2 |4 1 A A IS
x  x+1
T oy |SF@-GHDG-D =R-@-D=p -+ 1=1

423 3x3 Fife &F 3T T WRIUTH (Determinant of a matrix of order 3 x 3)
Tt hife oF STgE oF ARIUIeh i fgdia hife oh ARIUGRI § e ieh A fohal Sl
2| € Tk GRIOT 1 T Ul (A Th &H) o A TERU HEd 8| g it
% TR B B: TER W TERG R S € A dfeE (R, R, 7@ R) W H TEE
% W TR A W9 (C, C, T2 C,) H ¥ T&H o T SR MY JEROT THH GROmH
[ & S R Frefafed fafmt § o fmar mn 2

il o A=([q,,,, % ROE W R FW@ 2

a;; dp a;
STl lAl=|ay, ayp axp
ay 43 Uy
qoW dfer (R,) & STIFE9T JE0T

a;; a; ag

[Al=

Gy Gy Ay
a3 43 U3
THOT 1 R, % e AT a, B (—1)0+D [(]) @I S wRfors (Al T v
HfeR (R,) 92 Tl &9 (C,) o el &l 82 ¥ Wil fgdia shife o wrfores 9 on
aﬁﬁ’qﬁﬁ:"a“,Rlaﬁ'{Clﬁﬁaﬁ%

Gy Ay

3791fq (1) +! a,

N

Az A
wUT 2 FfF a,, R, M C,H fom € s@f R, % g AT a, FH (-1)'+2
[(~1)@* T 7] S ARfoes | AT Teelt IRt (R,) 9 S8R &9 (C,) i ge | I
fgda %\ oF TR 9 T SISy

3791fq (_1)1+2a12

N

Gy Ay
a3 43
AUl 3 @ a,, R, @ C, ¥ feom ¥ s@faw R, % @ s@Ea w(-1)' 41

[(~ 1)@ ) iy wRfores | A el 9 (R) 9 dE W9 (C,) i g W
T hife o TR ¥ o1 HifT

Rationalised 2023-24



82 T

ay Ay

a; asp

TAUT 4 379 AT AR AA(q | A|oF s &l ST <=0 1,2 9 3 9 9 a0
TSI T AR ek fafan stefq

a7e0q -D'*%a,

N

Ay 4y 142 Gy Ay
det A=1Al=(-1)'*"a,, + DT a,
Qs U3 ay 4y
a, a
1+3 21 Ap
+ (=D ags
s ds
@ IAl = a, (azz Ay — 4y dyy) — 4y, (a21 Ay — Ay, a23)
+ a, (a21 a;, — a3 4y,
=all a22 a33 - all a32 a23 - alZ aZl a33 + alZ a31 a23 + a13 aZl a32
—da,; a4, a4, .. (1)
W AR =R 1 T W W A
foeira dferm (R,) oF 1 fawr wewon
an G i3
[Al=|ay @y ay
a3 4z Ay
R, % SR TR FH R, T U el
a a a, a
241 12 i3 242 11 3
IAl=(D)*"a, + (D" a,,
ay Az a3 ds;
a, a
2+3 11 G
+(=1) s,
as  dxp

== 4y (alz Ay = a32a13) tay, (all ay; = Ay a13)
=y (all ay, — as ap,
TAT=- Ay Gy, Ay + 4y A3y A3+ Ay, Ay Gy — Gy, Ay Ay — Aoy Gy Ay,
ta,a, a,
=y Gy Ay — 0 Gyy Ay — A, 4y Ay + 4, Ay Ay + 4 dy dy,
—da,; a4, 4y .. 2)

Rationalised 2023-24



TR W (C,) R AT TET
ay 4G a3
[Al= |Gy 4y Ay
a3 4z dzy

C,, % IR TR wH R T W el 7

a a a a
1+1 22 23 2+1 12 13
A= a -D + a,, (G2))
ds, Az sz 4z
a a
341 (%12 A3
4 ay (D)
ay, Ay

=4a, (azz Uy = Ay a32) -4, (alz Uy = gy a32) + a; (alz Ay — Ay azz)

|A I = all a22 a33 - all a23 a32 & aZI alZ a33 + aZl a13 a32 + a3l alZ a23

T Ay A5 4y

= all a22 a33 - all a23 a32 - alZ aZ] a33 + alZ a23 a3l + a13 aZI a32

—a,, a, a, .. 3)
(1), (2) 3R (3) ¥ =< 2 foF | Al 1 OF THM €| 98 Uideh! o 319@ & fow sig

fean T @ 6 3 77 wenfud w3 fF IAIFT R, C, 3R C, & 1fe 7R (1), (2)
3R (3) | 9 gRommt o THE 2

37d: Teh IR i et off ofed =1 w9 o ST JoR0T & W §HE 01 9
Bl 2

fewuit
(i) AT 1 WA HE oh TAU 0 IR 1 39 e a1 W o TR T S
s =1 1 wen stfuehan e 2l
(i) TR T TEOT I FHA (—1)*/ W O ¥ o €M W, TH (i + /) 99 A1
faom e % SgER +1 91-1 9 o1 H Fehd 2l

(ﬁj)msﬂﬁqA:[i ﬂaﬁua:[; Haﬁ%mmw%ﬁﬁ

A=2B.THgIAI=0-8=-83RIBI=0-2=-27%I
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IR HIFTT T |Al=4(=2)=22IBIATIAI=2"IBI, &l n=2,a7 el A
g B® FifE B

9k ®9 W, A A= kB, &I Ad BT MeTEl i *ife n €, 79 |Al=k" | B |, 5&l
n=1,2,3%

1 2 4

IETET0T 3UR A= |—1 3 0| &1 99 9| S
41 0

T o i f S @ | < fafear v 8 seiae W @ (C) % s
TEUT 3 W B I Bl € 6

-1 3
4 1

1 2
4 1

A=4 +0

-0

nN©
N 3
=4(-1-12)-0+0 =-52

0 sin 00 —cos O
FEET0T 4 A=|-sino. 0 sin B | 1 AH @ SHifT
coso —sin P 0
T R, % TR TR0 W W EH W € R
0 sin 3 . —sin o sin B3 —sin o 0
A=0 ) —sin o — Ccos o )
-sinff 0 CoS O 0 coso —sin

=0 —sin o (0 —sin B cos o) — cos o (sin o sin B — 0)
=sin o sin B cos ot — cos o sin o sin B =0

3 3 2
IIRIOT 5 G )16=4 1‘?ﬁxé€nﬁamaﬂ1%m|
X
3 x 3 2
& =
To fem @ o ‘4 1‘
37eAiq 3-x2=3-8
37eAiq =8
a1 x= 242
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| woTareRt 4.1 |

T 1 9§ 2 9% H TR 1 BF A0 i

2
-5

(8]

®

3. 3%

4. A

4
-1

cos 0

sin O

A=

A=

—sin O

cos 0

1 2
4 2

S O =
S = O

BN S

(1)

x+1

},aﬁﬁ@@|2A|=4|A|

2 ox+1 x-1

B, feEEe 13A1=27 1Al

5. fy=fafaa arforent =1 99 74 ST

@)

@iv)

6. IR

98]

2
0
3

A=

12
0 -1
5 0
1 2
2 -1
5 0
11
21
5 4

3 -4 5
Gy |1 1 =2
2 3 1

2

3,8 @Al FE Hifw)
9

7. x% WM A@ HiSQ A

@)

2
5

4
1

6

2x 4

x Wy s

23‘
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(iii)

2x

x+1

0O 1 2
-1 0 -3
-2 3 0

3
5
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8. IR

X 2‘ 6 2

18 x| |18 6
(A) 6 (B) £6 ©) -6 (D) 0

4.3 'F:r‘{lﬁ <hl @W (Area of a Triangle)

T faoeh wanetl o dien 2 foF ww Bs fowes o iifag (0, y,), (0, y,) T (xy, ),

‘%‘l?ﬁxw%z

B @ IHRT &THA HASTH %[xl(yz—y3)+x2 (Y + X, (y,—y,)] 5T = fohan S
21 319 TH F9F HI GRS o €9 § 9 UHR o s 9wl 7

xooy 1
Az_xz yz 1
xooy 1

. (1)

feugoit

() Fifew Sehel T UFIEs T et © gqfee g9 9sd (1) ® R 1 feder
oM o B

(i) =% &srher = &1t oM o folt SR 1 ST 3T SBueash 1 HH|
ERRECAIE I

(i) 9 @ fogett ¥ =9 s @1 &Fwa = g

SETETUT 6 Ueh IS o1 &l A Hiferg fSr@en 3 (3, 8), (- 4, 2) 3R (5, 1) B

T e # aewa:

98]

= %[3(2—1)—8(—4—5)+1(—4—10):|

N

8
2
1

o | =
W
—

Lo
2 2

SETETUT 7 WRIUTERT 1 WA ek A(1, 3) 3R B (0, 0) i g el T@T 1 T
A HINTY SN k1 A A ST 4% wh fag Dk, 0) 36 IR € 5 A ABD 1
&hel 3 1 ShTE B
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&l A oSt AB R &g f5g P (x, y) ® 9 A ABP &I &%l = 0 (F1?)

10 0 1
gHeTy El 3 11=0
x y 1
1
99 U © E(y—?)x):()?l'[y::%x

S erefie 3@ AB w1 GHIEHT B
g A ABD &1 &5(hel 3 i gahld feom © ora:

1 31
%0 0 1| =+3 4 g @ _—gkzir&i.e.,k:
kK 0 1

87

2

1. fAfafed g ¥ e Tu e fogstl o sl &1 s=wa 9 Sl

@ (1,0),(6,0),(4,3) @) (2,7),(1,1),(10,8)
(i) (=2,-3),3,2),(-1,-8)

2. <uEy TR T A (@ b+ ¢), B (b, ¢ + a) 3R C (¢, a + b) W@ =

3. JAE W A AE A BT AR s w1 aewa 4 9 shE @ SRl wifeayg

Frefated 7
i) (k,0),(4,0),(0,2) () (=2,0),(0,4), (0, k)

4. (i) TR T FEN HTeh (1, 2) 3R (3, 6) 1 o arelt @ w1 gHie [

Ay

(i) ERIUTeRT o1 T=IT H¥en (3, 1) (9, 3) i T orell 1@ a1 FHiehLr A

ifsTa)

5. =g 3fd (2, -6), (5, 4) IR (k, 4) Ot S 1 &% 35 o 3RS B Al kI

HIHF %:
(A) 12 (B) -2 (C) 12,2 (D) 12,2
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4.4 SUERTUTHR 37T @g@s (Minor and Co-factor)

TH STo38 W BH SUHRIUTI IR Te@el 1 JaNT hich HRIUThI oF TER0T o1 forga &9
feramn d@|

TS 1 AR % TR o, F1 SUARIM Th GRO § S i dfe ofR o e

fsree o/ a, feorq %, aﬁmﬁwﬁm%lma % ITERCE H M, % g
=& 4 B

ot n(n>2) %" o ARV o {a9e 1 STHRUE 1 — | % H1 RV B 2

1 2 3

4 5 6| H 3EFF 6 H ITURITEH T HifeC

7 8 9

T WfE 6 @A e T qdta w9 W feed 1 swfew sHE STWHRUE = M,
frfafad whR o wrw e 2

ISETET0T 8 GRUR A =

12
M23=‘7 o =8-14=-6(A% R, 3R C, 3 W)
TR 2 TF 3R a, 1 WeEE o A N TR FW €, Sl

A, = (1) M,
o FR AR Hd € el a, F STERVE M, €

s-c(m9wﬁrreﬁ‘i ;z‘aamﬂaaaa?éswsr%@@aﬁaﬁm|

T P a, F] ST M, &l
Tl a, =1,39(C M, = a, F ITER0E =
M,, = 76 q, , 1 STHRIUE =4
M,, = 3999 g, 1 STEAR[UTR = —
M,, = 39Fd a,, S ITHRUE =
9, F1 HE@E A, 7| THlQ
A, =DM, = (1P 3) =3
A= (D' M= (1) @) = -
Ay =12 M, = (-1} (<2) =2
Ay = (1P My =1 () =1
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ay 4 43

SEETUT 10 A= |4y Gy Gy % S a, T a, o STERUE SR HeEE

a3 43 Ay

Ad hifeTd|
ol SYENIU 3N WeEe i TR g 89 U
& M Ay Ay
allsm e R B 7 a =4y, i3 Ay Ay,
32 33
W—g _ — (_1)1+] _ _
a, <l - A11 - ( 1) Mll =4, a33 azs a32
& M 4, a3
a,, ol T2 T g a =4, dy — dza,
32 33

a, Pl WRES =A) = (1) M, =D @,a,;,-a,a,) =-a,a,+ a;;a,,

femuit 32X 21 ¥ @R A %7 R, & HU& TEOT I W EH UMW § 6

a, a
ap Ao dy1 Ay 2t T2

A=(-I)"a, +()*a, + (D) a,

a;, a
a3 4z a3 d33 SLNE

=a, A, +a12A12+a13A13,T¥|%'T aijEl'T[ ggus AU%I
=R, % 3faFdl 3R ITF W Hewel & UHEA 1 Al
T THER AF R, R, C,, C, 31 C, % 3R 5 TH1 31 YR ¥ &
Ia: "R A, forelt dfert (1 w9) o Sredl SR S9eh Wd HeEel & UM%
1 I B
| femott | =fs w W (a0 W) & oTeE #1 o i (3 W) % weEel

¥ TN fRAT ST @ SR A Y ST €1 SIE@Al, WM A=a, A, +a,A,
+a, A, Td:

4, a3

a a a a
A=a“ (=)' +a, (=D 11 13| 1o a, (=D 11 12

Qs A4z

4z dsz az; 4z
a 4 43
=g G 43 =O(WﬁR13ﬁTR2HHH%\)

a3 43 A3
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T TN B 37 Gl I &9l oh fou 9T Y Hehd B

2 35
IETET0T 11 R |6 0 4| ok SraeEl o SUHRUEh iR WeEs w6 Sty 3R
1 5 7
Tefid HINT & a, A, +a,A,, +a,A,=0%
% 0 4
T M, =[5 | =0-20=-20; TAC A =(-1)"(-20) =20
6 4
M, =, 5| =-42-4=-46;TEMUA = (-1)"** (- 46) = 46
6 0
M = 5|=30-0=30; T A =(1"*(30)=30
35
M, =|s 4 =21-25=—4; TMA, =(1)"(-4) =4
2 5
M, =| 4l =-14-5=-19; FWETA,=(-17?(-19)=-19
2 -3
M=, 5|=10+3=13 0@ A, =(-1?(13)=-13
-3 5
M =g 4 =-12-0=-12; WA, = (D™ (-12) =-12
P
M, = ¢ 4| =8-30=-2258f A, = (-1)?(-22) = 22
2 -3

R M33=‘6 0‘=0+18=18;3¥r%ﬂz A, =(ED"(18) =18

EE a,=2,a,=-3,a,=5 TMA, =-12,A,=22,A, = 18 %I
; ‘ all A3] + a12 A32 + a13 A33
=2 (=12) +(-3) (22) + 5 (18) =24 — 66 + 90 = 0
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frafafaa arforent o STe=al o STERS td Hews fafam)
L G 2 -4 . la ¢
. (@ 0 3 (ii) b 4
1 00 1 4
2. o 10 Gy 3 5 -1
0 0 1 2
5 3 8
3. A Of o s1aFel oF Fe@el 1 WM weh A=(2 0 1| 1 9H F@ FifSw)
1 2 3
1 x yz
4. Y = % ST % weEel w1 W e A=l Y P um 9 s
1 z xy

ay 4, a3
5. AR A= ay ay ay GﬁTaijWWAUﬁﬂAWqﬁﬁﬁmwﬁ
a3 43 33

= foRaT ST
(A) all A3l+ alZ A32 + a13 A33 (B) all A11+ alZ AZI + a13 A3l
(C) aZ] A11+ a22 AIZ + a23 A13 (D) all A11+ aZ] AZI + a31 A3l

4.5 TR & GEEeSS 3N ohH (Adjoint and Inverse of a Matrix)

st 7o § T U MHE o gokd I 31edd fRal B1 39 o=k W €W
3G °h FohH oF SIS oh A ¥@l &l of e &

A I FE % AU e B9 T SR 1 @ IR i

4.5.1 37TYg T Wg@S (Adjoint of a matrix)

AT 3T M PR A=[q,] F TGS, A [A,]F IR & w9 H 9RAME €,
Sl A, ST a, F1 FeEE €| AT AT WeW@sH Fl adj AT §N TR F €
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a dpp a3
OH ST A= |ay ay Ay 2l

a3 Q3 dy

An Ap A An Ay Ay
ad adj A=| Ay Ay, Ay [FTURET = A, Ay Ay, | F 2
Ay Ay Ay A Axp Ay

2 3 .
SaTe Ul 12 A8 A=[1 4} %1 WEESS FMA iy

T BN A E R A, =4,A,=-1,A, =-3,A,=2
. Ay Ayl [4 -3
37d: adj A = A, A, “lq 9

a4y

ﬁmﬁzxzaﬁﬁéﬁaﬁaﬂa{s’A=[ }Wﬂ%’@ﬁade,anaﬁ'{azzaﬁW

ay dpy

I T a,, 3R o, % fog ufafia w2 3 & «ff 9 foman s T & S e g
T B

79 fa Syufa o FefarEd o9 e @ B

U 1 AR ARE p I F AR T A, Aadj A) = (adj A) A = |A]L, ST&T 1, n Fife
1 TEHF T B
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WA A T

ay A 4 A Ay Ay
A=|ay ay ay ,%WadJ'A= Ap Ay Ay
A13 A23 A33
Fifeh Tk Tl A1 T ok 3TEEl 1 WA FE@E! i 0N T AT | A|Sh FHH il
ZH YR, B9 <M Wehd ® T (adj A) A=1Al1

T ST T B R

]=|A|I
I A(adji A) = (adj A) A = |A| 1 Fefod 21
TR 4 Tk I SR A FSISHAYIE (singular) HEE © A% [A] =071

a3 Az ds3

S = O
- o O

Al 0 o 1
T THR AadiA)=|0 [A] 0]=]a| |0
0 0 A 0

ERERU R I | A=[411 z}WWW%IW:AW%I

TR 5 U o 3SIE A SR (non-singular) FET € AR |A| 20

1 2
3 4

A A FHEU B

&0 Trefafaa woa fam suufa & ffde = © 2

THT 2 A AT BIA T B hife oF FohAvia ST 8 O AB A9l BA ot 3H
Ffe & FkHHE e e 2l

U 3 TRl o UEEE 1 RIS 3Tk SHERT: ARIUGRI oh [UHEE % THH Bl
T @19fq |AB| = |A| |B|, el ATen B 9 ®ife & i smege 2

m?ﬂﬁ@A:[ }%’f?ﬁ |A|=‘; i‘ =4-6=-2%0%

Al 0 0
WWW%%F(ade)A:M“:{O Al 0
0 0 A
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AT AR TRl T R o i,

Al 0 0
(adj A)A| = |0 |A] ©
0 0 A
100
e adj Al 1Al = |A]]0 10 ()
00 1
e \(adj A) 1A = |A" (1)
eIt l(adj M) = |Af

AUE F9 W, A n hife H TH o A8 AR @ ladjAl = |Al-! BT
U 4 TF 7 STHEA S IR H1 S €, AR IR oot I A FhAE SR T

Suufe °H T p Fife H1 Fohauia T A § 3R 1 Hife F T@HF TR 1 2
T 1 HIfE o TH 7 AIE B 1 I 39 YR &l d@1fch AB = BA =1
FTAB=1 gl IABI=I1I =1 IAlIIBI=1 (FifF 1I1=1,ABI=1AlIBI)
T WIS Bl € IAl#£0. 3d: A SehH 2l

faretiod: A ST A SJenaviia 21 e |Al#0

CC ] A (adj A) = (adj A) A = |A|1 (T9T 1)
oI Al —agia = 2agia |a=1
Al Al
o 1 .
q ABZBAZI,WBzmad]A
- 1
37 ASh IR o Sifiae ® 3 Al = made
133
SaETor 13 ARA= |1 4 3| @ @ " FINT R AL adj A= |A]. 1R A
1 3 4

A HifTT)
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T AN E fF A =1(16-9)-34-3)+33-4=1%0
A =7, A,=-1,LA =-1,A, =-3,A =1,A =0,A, =-3,A, =0,A, =1

33

7 -3 -3
ERISIY adi A=|-1 1 0
-1 0 1
1 3 3][7 3 =3
& Afadj A)=|1 4 3||-1 1 0
1 3 4/|-1 0 1

7-3-3 -3+3+0 -3+0+3
=|7-4-3 -34+4+0 -3+0+3
7-3-4 -3+3+0 -3+0+4

i A=

Q
<
>
[
— |
|
—_
—_
S
[
|
LR
_
(=)

2 3 1 -2
mmmzrﬁ:A:[l _4}B=[_1 J,a‘fwﬁaﬁﬁq%@w:&w%

, 2 31 2] [-1 5
WWW%ﬁABzL —4}[—1 3}[5 —14}

it |AB| = 11 %0, (AB) "' =1 3ffiel € iR 38 fefeiad wehR @ o fohen
ST /1
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AB)! = ——adj (AB)=——. Bl 1[14 5}
= ——.a =—— =T
(AR = Tag[ " 1l -s -1 ufs 1

Al =-1120F |B| = 1 £0. TATA ' 3R B~ IAl #1 aifeqe 8 @ik o
frefafad w9 & = fohan <1 @ B

1[4 3] [3 2
Al=—— B'=
-1 2 11

13 21[-4 -3 1[-14 =57 114 5
i B'A'=—— 1 _ 1

11 1|l-1 2 1] -5 -1 115 1
31 (AB)' = B! A @

2 3
ISR 15 WW%WA:L Z}WA2—4A+I=O,G|%TI

2 x 2 IfE HT TH THEF T8 € R 0, 2x2 FHifE FT TH YA T8 ¢ THH!
Tl § A I it

o 7 ST ¥ R A=A A= [f 3}[2 3H7 12}

2111 2| |4 7
7 12 8 12 1 0 00
A A2—4A +1= - + = -0
4NG 4 8 0 1 00
a7 A2—4A+1=0
zafeTe AA-4A=-1
el AAAD—4AA =—TA" GHAl IRA' T W T°H g Fifh Al #0)
el AAAN -4 =- A"
el Al -4l =— A"
4 0] [2 3 2 3
-1 — — =
i At=dl-A =14 4|71 2|7 |=1 2
2 -3
ard Al =
-1 2
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T 1 3R 2 H U S8 1 Hewes (adjoint) TG T

1 -1 2
1. [1 2} 2.12 35
3 4 2 0 1
T 3 3R 4 W T FINC 75 A (adj A) = (adj A) A= |A]. 17
1 -1 2
. [2 3} L 130 2
e :
1 0 3
e 5 9 11 H fu Tu yes el o FHord (e sfda 81) 9@ wifsu)
) ) 1 2 3
2 2 -1 5 S Ll
5004 ;3 6. | 3 7.
L L 0 0 5
1 0 21 3 1 -1 2
8 0 9. |4 10 10. [0 2 =3
i -1 -7, 1 32 4
10 0
11. |0 coso sino
|0 sinat —coso

12. aﬁ;A:B Z}aﬁw:[? 2}%&%%%(,«3)—':3—%—%

301
13. aﬁ:A:[_l 2} T TR B A2—5A+71=0 T THH! TeEd ¥ A 91 i)

32
14. e-znagrA:[l l}émaaﬁwbwa@ﬁaﬁﬁmmﬁﬁ

A2+ aA + bl =0 T
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I 1 1

15. sEA=|1 2 -3
2 -1 3

& fou <ozt fF A= 6A2+ 5A+ 111=0 2

TS TR 9 A A Swifu

2 -1 1

16. agA=|-1 2 -1
1 -1 2

.l genfud FIT fF A3 — 6A2+ 9A —41 =0 © den

TOHT TRl § A A FifSal
17. ARA, 3 x3hife & ot 3= & @ ladj Al FT T4 7:

(A) 1Al (B) 1Al (ORVNE (D) 3IAl
18. ARAFIE I &1 FwHIT 378 B 1 det (A!) SER:

1
B) et (A)

(A) det (A) O 1 D) 0

4.6 Arfurenl ofiT TRl o WA ( Applications of Determinants and

Matrices)

T =% H BW T A 919 o= R & aw g e % g iR e
eI ok e T HiTaan i witd § RO SR Tegel o STy 1 o w i)
i TR R 9a Fed € AfE 38k gl (TH A1 ) 1 S g ?)
T TemTa: T/ erdTa e € AfE sueh fhdt oft gat w1 sifeaea &l 2ian 2

| fowuit | 50 weam 4§ & wifgda ea & S fem o i @

4.6.1 3Teg o Fhy gRT ek THIHTON o faRTT T T (Solution of a system

of linear equations using inverse of a matrix)

T & Aaeh THIH o TR o STTeIg Hishiol oh &Y § e Hid € 3N 8
o IR 1 WA ik 39 B Hd B

frfafea g e w faer sifsg
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a x+by+c z=d,
a,x+b,y+c,z=d,
a,x+by+c,z=d,

a b ¢ X d,

AT A=|a, b |, X=|y|3RB=|d,

a, by z d,

T9 THEH ™ AX = B o &9 § Efdiad YR 9 e &1 S G ¢

aq b ¢ d,
a, b, ¢, =|d,
d;

a by
frorfa 1 A AT kAU Mo © 99 THh kA 1 W 71 3d: AX=B ¥
T U E

N o=

Al (AX)=A"' B (A"'H gd U % §N)
71 (A'A) X =A"' B (HrE=rd U gr)
B IX=A'B
B X=A"'B

T gE GHIH XU T G e 1 aifdt el geE B @ i T
SR 1 kA AgAId Bl &1 THishli o e & &a1 i &1 7g fafer e fafy
Feard 2l

frafa 2 9k A wh SregRmviia o1eg8 © ad |Al=0 e 2l
79 feafa o g9 (adjA) B 7@ w4 2l

I (adj A) B # O, (O A 3THE T), T HiE & T&l eIl & IR FeHeheor e
ITETA e B

AR (adj A) B = O, T8 f7eh™ Td a1 317a erft s=ifeh e o od a1 g =
FE o g T A

IEEIT 16 fAfafed gt He™ &1 g Sifsu:
2x+5y=1
3x+2y=7
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ToT TH fTRE AX = B o &9 § foran S 9%dl ©, S8l

o ol

37, |A| = —11#0, 3T0: A FhAIE STHE 8 THCT T0F o 1 e Bl 3
TEHT Th AgdE 8 2l

12 -5
E,':l\al )
= e A= 11| -3 2}
12 =51
W — A-l —_
X=AB= 11]-3 2}[7}
X 1]-33 3]
i u:ﬁ{ 1 } B [—1_
3d: x=3,y=-1
Iargvur 17 F=fafad g e
3x-2y+3z=8
2x+y-z=1
4x -3y +2z=4

I g fafy 9 5@ wifsul
ToT G TR 1 AX =B o ®9 § oo fohdl ST Hehl & &1

3 2 3 x 8
A=|2 1 -1,X=|y|sRB=|1
4 -3 2 z 4

B 3@d ® T
A =32-3)+24+4)+3(=6-4)=—17%07%I
Iq: A ShHAIE €, 3R TEeh Hehy &1 i 2

All =-1, Alz =-38, A13 =-10
A2| = -5, Azz =-0, A23 =1
A, =-1, A, =9 Ay =T

Rationalised 2023-24



ARfoTR 101

| -1 -5 -1
W A_I = _ﬁ _8 _6 9
-10 1 7

3d: x=1,y=29z=3
SETETUT 18 F WSt 1 A 6 T AR TH A @A I 3 W O Hh O FeA
A Sie §dl g9 11 9 Bl 21 Teel AR A i Sied ¥ eH SOl g 1 g
X1 1 3hT SISO feTor ity @ik ege fafa @ g @@ sty
&1 A oSy veelt, SHd o el "' wuel x, y 3Rz, g frefua @) a9 < W
Il o STER BH WE el 2
X+y+z=6
y+3z=11
xX+7=2y

a0 x=2y+z=0
79 1T A X =B o &9 § forma <1 wehal © 58l

e

T |A|=1(1+6) +0+1(3-1)=920 Bl 39 TH adj ATE FW &l

1
1
2

A=

—_— U

1
0
1

A, =1(1+6)=7, A,=-(0-3)=3, A,=-1
A, =-(1+2=-3, A, =0, A,=-(-2-1)=3
A, =GB-1=2 A,=-(3-0)=-3, A,=(1-0)=1
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7 3 2
o adjA=|3 0 -3
13 1
| [7 32
39 TR A _madj,(A)=§ 3.0 -3
1 3 1
ESIIED X=A"'B
7 3 276
X=g[3 0 3|
-1 3 10
x 42-33+0] 9
- yl_Lljs+o0+0[_1 18] _
z| 9 |-6+33+0] 2 |27] |3
Ad: x=1,y=2,z=3

frfafed usHi 1 9 6 I < TE TR0 AR 1 TG STET ST o &9 | el
Hifsre

1. x+2y=2 2. 2x—-y=5 3. x+3y=5
2x+3y=3 x+y=4 2x +6y=28
4. x+y+z=1 5. 3x-y—-2z=2 6. Sx—y+4z=5
2x+3y+2z7=2 2y —z=-1 2x+3y+5z=2
ax +ay +2az=4 3x-5y=3 S5x -2y +6z=-1
frefafed 997 7 9 14 T Y& G e &l e fafy § s &t
7. Sx+2y=4 8. 2x—-y=-=2 9. 4x-3y=3
Tx+3y=5 3x+4y=3 3x-5y=17
10. 5x+2y=3 11. 2x+y+z=1 12. x—y+z=4
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13.

15.

16.

2
ETEI0T 19 el & PAwa (0 2 3
4
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3
3x+2y=5 x—Zy—zzz 2x+y-3z=0
3y-5z=9 X+y+z=2
2x+3y+3z=5 14. x—-y+2z=7
x-2y+z=-4 3x+4y—-5z=-5
3x-y=-2z=3 2x-y+3z=12
2 3 5
R A=[3 2 —4| T A A'AWE KU A H FA woh FEfafed
1 1 =2
ety M &l & FifSTl

2x -3y +5z=11

3x+2y—4z=-5

xX+y-2z=-3

4 kg WIS, 3 kg T 3R 2 kg =meet &1 §ed Rs 60 &1 2 kg @I, 4 kg T8 3R
6 kg @9A *1 oI Rs 90 Bl 6 kg &N, 2 kg 3R 3 kg 9@ &1 Ted
Rs 70 ?1 3T fafe R Uish o1 4o Wfd kg ¥ *ifer)

fafaer 3qrgvor

I 1 1

3 | =1 & wd g Ffarad

2
9
6 2

— N O

3 2

TR T i B hifSIT:

x—-y+2z=1
2y-3z=1
3x-2y+4z=2

1 -1 2]]-2 0 1

e T pEwa (0 2 -39 2 -3

3 -2 4 6 1 -2
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—2- 9412 0-2+2 143-4 1 00
=| 0+18-18 0+4-3 0-6+6|=(0 1 O
-6-18+24 0-4+4 3+6-8 0 0 1
i 11 27 2.0 1
0o 2 3] =19 2 3
3 2 4 6 1 2
a9 Ry T iR fe 1 e & w9 fefiad w9 o forn ST wed @
1 -1 27[x] [1
0 2 3||yl=|1
3 2 41|z] |2
1 -1 271 20 111
el =0 2 3| |1]=]9 2 3|]|1
z] |3 2 4] |2 6 1 2
—2+0+2 0
- 942-6 |=|5
6+1—4 3
3d x=0,y=53ﬁ1z=3

T 4 UT fafaer goracit

X sin® cosO

1. fog =wifSt f& Wrfore |-sin®  —x 1 |09 =da 7l

cos® 1 X
coso cosP cosasinf}  —sina

2. —sinB cosPB 0 | &1 99 I hifeq)

sina cosf  sinasinf  coso
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3 I 1 1 2

3
5 2 2 0 1
1 21
4., AM ST A=| 2 3 1| @ @ ¥fyq sitse iR
1 1 5
() ladj A" = adj (A™) (i) (A=A
X y x+y
5. y x+y X |% 99 9@ sifaq
x+y X y
1 x y
6. |l x+y y |%1 9F A@ Hital

1 x  x+y

7. Ty=fafaa gt e & g s

2
X
4
X
6
X

+2 =4
Z

+2 2
Z
20,

3
y
_6
y
9
y oz

frfafed gl 8 @ 9 ® WEl W 1 gAE Fifem)

x 0 0

0 0 z

105

2
S atr=| 15 6 5[eRB=[ 1 3 0 |8 W(AB) 5 um @
2

8. AR x,y,z AW adfas q@d & @ e A=|0 y 0| 1 Jwhd :
x' 0 x'0
(A |0y o0 (B) xyz| 0 y°
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C© —|0 y O (D) —|0 1 0
X
1o o V0 0 1
1 sin@ 1
9. 9ff A=|-sin® 1 sin®| FE0<O<2na dl:
-1 —sin6 1
(A) det(A)=0 (B) det(A) e (2, =)
(C) det(A)e (2,4) (D) det(A) e [2, 4].
QRIS

& TR A=[a ], & RO |a|,, =@, % gr e s 2

o amogE A= | @ wrf
A1 Ay
@ %
|A|_ ay; 4y = 41 S NTD a21éF ERURECINS Il %l
a b ¢
¢ AR A=|a, b, c, | WRUE A AE (R T TR0 ) Ffertad
a by

®Y g1 & S 2

a b ¢
a, & a, b,

|A|=0¢2 b, c|=gq q

a; G a; by

a; by o
® (x,y) () R (x,,y,) T Al Fogs w1 dewa Frfafed w9 g
IERIBSIG] %:

6oy 1
A=—|x 1
5 |7 V3

Xy 1
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fiu T PR A %GR % TH S, F1 STEROE, i o U iR
]mwﬂmﬁwwﬁrﬁﬁ%ﬁm%aﬁw@M SN = feoRan STl 2

a, 1 TGS A, = (- 1y M, 5R fen < 2
A% 9RfOS 1 WM |Al=a, A, +a,A,+a, A7 3R TE U @

Wﬂ&&mﬁﬂ%swmawa&mmaﬁmﬁawm
ST 7

g T ufer (AN W) & el IR 3 qEd Ul (AN wWW) & geEel
T IO R L ST STHT A I S § S0
a,A,+a,A,+a, A, =0

12~ 722

ay  dpp a3 Ay Ay Ay
-q-&\' W A= ay; dy 023 ) ?‘ﬁ W adj A= A12 A22 A32 %)En
a3 43 dsg Az Ay Ay

g, sl a, WAU%I

¢ AadjA) = (adj A) A= |A|L, ST A, nHife &1 1 g 2
¢ AR FE T TR FE: TN AT FShATE hEe ¢ A |A| =

A #0

I AB = BA—IWB@aﬁwéaﬁAWWBm%ﬁr{
Al =B B'=A 3R @aw (A =

fopddt ot areE A og@u%@ﬁaﬁTWWﬁAwﬂﬁa‘gl

o A =L (adin

A

¢ g ax+by+c z=d

a,x+b,y+c,z=d,
a,x+b,y+c,z=d,

T 37 TN A AX =B &9 § for@n S g% Bl

a b ¢ X d,
W&l A=|a, b, c,|,X=|y 3R B= d,
a, by z dy
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¢ THIHIAX = B &1 S5 g1 X = A B g & = € &l |Al#0

. wagwﬁaﬂ@ﬁmm@ﬁmm%ﬁm%tﬁmwwaﬁﬂa%aw
&l 8l

¢ T GHIHW AX =B H TF o1 3T A & fau
() o |A|=0, 7 sifsdia ga @1 sifeqe €
Gi) A |A|= 03 (adj A) B =0, @ frelt g1 o1 stfiaes 721 21

(i) o |Al= 03 (adjA)B =0, @ FfFm@ @ a1 Hw@ Bl 2

Qfgriaesh g=yfi
TN S W Sl 1 FAN Hieh o ah THHEN HT | ARE 5
TRl 1 TEMIa & &1 < fafy = arga § foeed &t e fafy ot @
HT | TR 1 B| B 1 HAEl A Uk R § GEemst w1 st srewen
HU S off| safeTT U AR 1 Seienior Wl a1 qfeEl o Ter @ faEr
IO HH § <+ gom faarei § & (‘Mikami, China, pp 30, 93).

TR YAIeRl oh "™ Sal Uy Seki Kowa 8N 1683 H faf@d qwieh
'Kai Fukudai no Ho' ¥ 31 &1 @ foh 3= GRIUMR! iR ek J8R &1 JM o1l W
3= 39 fafy &1y chaa < FHiwn ¥ T i o foes | foran Wy graa
e gl o &l A HRA | SHeRT Gren g4 €l A en T, Hayashi,

“The Fakudoi and Determinants in Japanese Mathematics,” in the proc. of the
Tokyo Math. Soc., V.

Vendermonde Tee! e & fS=gH AR sl WA T i @ ° TgdHT
3% Torferead goent oaveh (THE9sh) el S Hehdl 1 Laplace (1772) = WRfvmehi
%1 3Heh [ SUHRIUTRI o ®9 H e hieh TR &I A9 fafy 1773 |
Lagrangeﬁ@iﬁ?ﬁﬂiﬂﬂ%ﬂﬂﬁﬁﬁﬂﬁ%%ﬁ?ﬂﬂﬁﬁ&%%
sifaftem 3Rt 1= oft 9 fhaml 1801 H Gauss - W@ o fagial o arforen
1 AT foRa

3WTel HEM IS 39 a1el Jacques - Philippe - Marie Binet, (1812) & o=
m-T 3R p-UfE o I AT ok OAEA Y Gafud TH9 1 Scord A S
faer ferfd m=n o UHEA JHI H <A S 2
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34T f&9 Cauchy (1812) 7 +ff 36T fas@-a%g W MY Y&A Rl 3= TS
o ARG IR ¥e] 1 WA fRanl 3= Binet ¥ Ifues Iqe & arelt
TUF%E YHE HT 3Ufd &

3 fagidl W HeMaH 9eH ot Carl Gustav Jacob Jacobi @11 38eh 9¥=Td
AR ¥e% ! 3ifaw Wieptd 9 gg

4

> —

o,
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