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l'HTTthEF (Determinants) '

* All Mathematical truths are relative and conditional — C.P STEINMETZ <
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4.2 Arfuteh (Determinant)
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423 3x3 @I & 3HTgg Al qrfuren (Determinant of a matrix of order 3 x 3)
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x 2 6 2
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4.3 Axfurent o TuTeH (Properties of Determinants)
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2 3 5
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bl b2 b3

G ad &
21 38 ded dfem o S YO W,
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=kla, (bycy—=byc,)=b (ayc;—c,a) * ¢, (a, by b, a,)] =kA

ka, kb k¢ a b ¢
3d: a, b, ¢ |=kla b c
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fewuit
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A=|b b, by |=o0(dfEE R 9 R FEEIE ?)
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102 18 36
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102 18 36| |6(17) 6(3) 6(6) 17 3 6
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=a (bz C;3 =G bz) ) (bl cz_b3 cl) + a, (bl C, _bz Cl)
+ 7”1 (bz €3 =G b3) 77‘2 (bl C37b3 cl) + 7‘3 (bl cszz Cl)
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G ap as Mo Ay A
=|b b, b|+|b b, by| =51y
G G G ¢ G C3

Tl YR o Rl 9 Wi o g ew o 5 w1 Ged Y HeRd 2

a b C
IETE0T 10 J9MSE & |a+2x b+2y c+2z[=0
X y z
a b c a b c a b c
TATH N T |a+2x b2y c42z| =9 P e[| 2y 2z
x y z RN x y z
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Ad Y

a a as kCl kCz kC3

A=|b by bl+| b by by | (TUHH 5 % ER)
G 6 G a (&) C3
=A+0 (5 f& R, 3 R, T 2)
SIRK A=A
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() ok ORfrE AH R AR A C,— kC 3 WM & W wxfos A, €, @
A, = kA.

(i) =& TH WA R, - R + kR S Fwanet 1 wF 9 e a) W@ fmE
B @ = 3 wifeT R Tee Sfwen § ywifed dfed o1 o Wi § WA e
B =ifen) St =6 YR i feuqolt ol 1 ferst § T S St e

a a+b a+ b+ c
20 3a+2b 4a+3b+ 2c
3a 6a+3b 10a + 6b + 3¢

Tol TRk A ¥ R, >R, - 2R 3R R, —> R, ~ 3R, & T & W &4 94 ¢ %

3
=da

sarEor 11 fag sifse fo A =

a a+b a+b+c
A=10 a 2a+ b
0 3a 7a + 3b

T R, >R, - 3R, & T & ¥ &4 T € fR
a a+b a+b+c
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0 0 a
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IEEI0T 12 T fu famr fag wifse fo

X+y y+z z+x

A= z x y =0

1 1 1

& AW R, >R +R, & T HH W e U0 T

X+y+z x+y+z x+y+z

A= z b y
1 1 1
#a R, 3R R, % 37agd GHMEI 2|
Tgfau A=0
sareor 13 fAfafed =1 99 I Sifse
1 a be
A= |1 b ca
1 ¢ ab

@ R, >R ~R R, >R, ~ R, F T A W W 10 € fF

1 a bc
0 b—a c(a—-D>)
0 c—a b(a-o)

R SRR T FHR: (h—a) AR (c—a) IS o7 W e T & fF

A:

1 a bc
A=b-a)(c-a)|l0 1 -—c
01 -b

=(b—-a)(c—a)[(~ b+c)] (B T o TR T HH W)
=(a-b)(b—c)(c—a)
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b+c a a
IE1E0T 14 Tag ifve fo b c+a b |=4abc

c c a+b

el " WS

b+c a a

A=| b c+a b

c c a+b
RO W R, — R, —R,— R, & Ja & | g9 90 &
0 -2¢ -2b

A=|b c+a b

c c a+b

R, TR TR0 FH W EH W € fH

c+a b

b c+a

A=0 —(2¢)

b b + (2b)
c a+b ¢c a+b

=2c(ab+ b —bc)-2b(bc—c*—ac)
=2abc+2ch*-2 bc?—-2 bc + 2 b+ 2 abc
=4 abc

Cc C

x x* l+x

TR0 15 ARy, p, fafe= & @R A=y »2 1+)3]=0,

z 22 1+7°

3

@ g f 1+xyz=0

x X 1+

A g A=|y » 1+)°
z z2 1+23

x x2 1 |x x% X

A=y y* W+ly »* | (o 5 % wEm gr)

2 2 3
z zo 1 |z z¢ =z
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1 x X2 1 x x°
= Ly Vlrwz|l ¥y Y[ (Ce>C R T C > C, % T 3N
1 z 2?2 1 z 22
1 x 2

1y y}(Q+xyz)

2
1 z =z

2
1 X X

= (1+xz)0 y-x »*-2[(R,>R-R, 3R, - R R F T FH W)
0 z—x z22-x

R, (y—x) IR, T (z—x) SHAMS o WeH Ia #W &

1 x X
(I+xyz) —x)(z—x)|10 1 y+x
0 1 z+x

>
I

(1 +xp2) (v —x) (z— %) (z—p) (C, o ITRA T HH W)
<fw A=03Rx, y3Rz gft fa= 2,
3d

x-y#0,y—z#0,z—x#0,9 TH 1+xyz=0§|T‘?f%ﬁ'dT%l
I+a 1 1

1 11
JEEI0T 16 WRE fR | 1 1+b 1 :abc(1+—+z+—j=abc+bc+ca+ab
a c
1 1 1+c

T R, R, 3R R H ¥ FWI: q, b 3 e 37(TS o1 W &0 < w3 €

1 1 1
—+1 —_ —_
a a a
. 1 1 1
s =abc] = —-41 =
EIRIRSLS A A b
1 1
- - =+l
c c ¢

R —R +R, +R & T FH WA 94 ¢

2015-16



TRfoTR 129

1 1 1 1 1 1 1 1 1
I+—4+—4= I4+—4—4= I4+—4—4-
a b c a b c a b c
1 1 1
= ab - —+1 -
A=y b b
1 1 1
C C C
1 1 1
I 1 1)1 1
= abc|l+—+—+—-|[- —+1 ~—=
R A [ a b cjb b b
111,
C C C
3 C,—>C,—C, 3R C,— C,— C,H ¥ & W &H 44 & faw
1 0 0
A:abc(1+l+1—+l) L 10
a b c)| b
Lo
C

- abc(1+l+%+lj[l(10)]

a Cc

1 1 1 o
= abc 1+_+Z+_ =abc + bc + ca +ab =TT 9¥
a c

| @ femit | s fafa gw €, > ¢, - C,@ C,— C,— C,, & IHAN e adl
C,—C,—a C, =1 JAN H¥eh I 3G il & HE H TIA Hhil

faT TERoT foRT SR WRIvTERT o TUTEl w1 W Shieh fEfeiEd w1 W 5 i Ty
i)

X a x+a a-b b—-c c—-a 2 7 65
1. |y b y+b|=0 2. |b—c ¢c—a a-b=0 3.|3 8 75=0
z ¢ z+c c—a a—-b b-—( 5 9 86
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1 bc a(b+c) b+c q+r y+z a p x
4. Il ca b(c+a)|=0 5. |c+a r+p z+x[=2p g
1 ab c(a+b) a+b p+q x+y c r z

ARIUTeh! o TOTEET T YA Hieh 9 6 © 14 T Sl f9g HIfaQ:

0 a b -a& ab ac
6. |[~a 0 —c[=0 7. |ba —b* be|l=4a’b’c
b ¢ 0 ca cb -’
1l a &
8. () 1 b ¥ =(a—b)(b—c)(c—a)
1 ¢ ¢
1 1 1
(i) a b ¢ =(a—b)(b —c)(c—a)(a+b+c)
a b c
X' yz
9. |V ¥V Z|=(x—y) (y—2) (z—x) (y + yz + zx)
z zZ Xy

x+4 2x 2x
10. (i) | 2x  x+4  2x |=(5x+4)(4-x)
2x 2x  x+4

ytk oy y
Gy | ¥ vtk y |=E(3y+k)
y y ytk

a—b-c 2a 2a
1. G)| 26 b-c-a 2b |=(a+b+c)
2c 2c c—a-b
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X+ y+2z X b%
(i) z y+z+2x y =2(x+y+z)3
z X z+x+2y
1 x x°
12, [x* 1 x=(1—x3)2
x x> 1
1+a” b 2ab —2b
13| 2ab 1-d2+b 20 |=(1+d? 47
2b —2a 1-a*>-b?
a+1 ab ac
14. ab b +1 bc |=1+a’ +b*+¢’
ca ch & +]

YT @& 157N 16 H "E W g
15. A€ ATH 3 x 3 hife o1 ol Mege € A |kA| 1 I BA:
(A) kA (B) k2|A] ©) KA (D) 3k|A|
16. Tr=fafad & @ %9 o weH T 2
(A) WXV Tk ot TeE B
(B) WRfUIH TH THE § Heg UH e 2l
(C) TR T o MegE § Tag Th T 2l
(D) ¥ ¥ % &
4.4 férgt—r <hl a}ﬁW (Area of a Triangle)
%ﬂﬁﬁ@?ﬁ%ﬁﬁﬁ@@%ﬁ@ﬁﬂﬁwm@v%), (x5, ¥,) T (x5, 15),

B O TR R W%[xl(yzngrxz Yy + X, (,-,)] R = feman S
2| 379 TH FSF F GRUTH oF ®U H TH YR for@n s Ghdl o

(D)
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fewuit

(i) i Shel Tk FHs TR il & SHfaT eq Fed (1) ¥ arfures o1 fae
M o 2l

(i) =fe &sher &1t 7o o ferT |RI0T 1 e 3T SRuTeHeh ST AT
TN HifeT|

(i) @ W@ foget @ = s F1 awa = e

SETETUT 17 Ueh TS o1 &kt T shiferg fSreh o (3, 8), 4, 2) 3R (5, 1) €l

@ e w1 aewa:

- %[3(21)~8(45)+ 1(~4-10)]

_lem1a= 2
2 2

SETETUT 18 HRIUTRT o1 T Seh A(1, 3) 3R B (0, 0) 1 g aTelt 1@ &1 T
A HIFTT SR 4T OF T1d SifoC A @k 55 Dk, 0) 30 TR € fF A ABD 1
&ohel 3 ol g

T UF AT AB W &IE 95 P (x, y)® 9 A ABP &1 &hel = 0 (F1?)

1O 0 1
T 51 3 1= 0
x y 1
1
T U © 5(y—3x)=0?JTy=3x

S ereftee T AB w1 GHIEHT B
fhg A ABD &1 &%t 3 =i TohTE feam ® ord:

% =+3 8 q@ ¥ _T%:i.’,,i.e.,k:?Z

;O =
S O W
[ S
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1. fr=faftaa goe o ke T i foget art st &1 &9%a 9@ it
(i) (1,0),(6,0),(4,3) () (2,7),(1,1),(10,8)

(i) (-2,-3),(3,2), (~1,-8)
2. =9ieT T fagA (a, b +c¢), B (b ¢ +a) 3R C(c, a+b) W@ =l

3. Y% W kWA A I afs s w1 ke 4 ot s © Sl g
fefafed

(1) (k,0),(4,0),(0,2) (i) (=2, 0),(0,4), (0, k)
4. (i) GRS 1 AT ek (1, 2) 3R (3, 6) 1 fHeim arel @ 1 s
(i) mmWW(s, 1) 3R (9, 3) 1 THeTM oreft Y@ &1 Gt
5. aﬁ???z,@, (5, 4) 3R (k, 4) 1A BT 1 &rFer 35 o 5ohTE @1 @l kR
?:[) ;2 (B) -2 (C) -12,-2 (D) 12,-2

4.5 IUARTUTS 31X TEEs (Minor and Co-factor)

T 3T%9% | eH STHRUEhT 3R He@el o1 WA sich WRIUTh! oh TEXUT i foega &9
ferer Hre|

TRTET 1 WRIE o e o, F1 SYERI0E Tk AR ¢ S i o o SR o we

foret 1R q, feord 2, aﬁmﬁmgﬁm%mmaé?mmﬁ M, % B
= 4 B

femuit n(n >2) %" o AR o TEFd H1 STHRME 1 — | T 1 RO el 2|

123
4 5 6
7 8 9
T HifR 6 T Ul @ qa wWH ¥ fom ¥ sHian sHe SUWifve = M,
frafafed gR 9 9 2 2

IETETUT 19 FR0TR A = T 37999 6 1 STERUE FA1d Hifsa)

12
M23:‘7 8‘ =8-14=-6(A¥ R, 3RC,TH W)
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uﬁwzww%mwm%mmmﬁaﬁ
Az:i = Ml.'i’
%mvﬁmﬁawﬁ%aﬁaﬁaﬂm%%l

mzow{ﬁm‘i 32‘$Hﬂﬂma¥$3w@maw’@'amaﬂﬁm

Tl S g, F STERI MU%l
Sl a, = 1,38 M = q, 1 STEROE =3
M,, = T4 q,, 1 STHRUE =4
M, = 319Fd g, H1 STRTF =2
M,, = 3134 q,, ST STERUH = |
Waijw LS FCES Al.j.%l BRI
Ay =EDTT M =12 E) =3
A, =CD'"2 M=) @) =-4
A, =1 M, =(1) (=2)=2
A, =17 My, =) () =1

an G ag
SEETT 21 A= |4y Gy G| % AT o T a, F ITEROE R HEES

4z dpnp 433

RIGECAIEL
7ol SUURIU 3R Hewe &1 Rem gN 89 U B
@y Uy
a,, %1 STERMU® = M, = a a T Ay A Ay Ay
3 a3

- — — 1+1 _
a, 1 WgGe =A, = (-1)" M, =ay,a,;—ayay

dp  ap

a, 1 STER{UE = M, =

T ap a4y —aay

a3y i

ay bl e = A, = 1 M, =D (a,a,;,—aay) = —apa;t+ aya,,
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femuit 3rew 21 W AR A HT R TUH TERO I W T UM ¢

a4 Ay
a3 A3y

y M3 ayp Gy

A= (_1)1+1 a” + (—1)“26112 + (_1)1+3 a

13

a3y Uz az; Qs

=a, A11 ~|-a]2A12 +a13A13,31%=[“ ai/_W ESrEC S Al_/§|
=R, % el iR 3T WA HewsS! % OMHA A
T WHR A HT R, R,, C,, C, 3R C,F TR 5 TEROT 37 ThR § T
1q: GRfoeR A, fordht afem (a1 ww) o erael iR Soh G WeEel o UMhe
HT AT 7
| e Toorott | afE wer wfem (21 wiW) & terEl 1 o ufe (A wW9) % GeEel
g o R ST A ST A Y e @1 SER, WA =a, A, fa, A,
ta,A,

A=a iy |2 Ml e [T @l e [P 2
. %2 %3 % a3 s " A A
a; dpp a3
= @ @) =0 (iR RlaﬁTRZW%)
az1 Gz 33
T YhT BH o7 Gfedl SR W4l o oIt 9Fe S Hehd B
2 3 5
IEMET0T 22 HROR (6 0 4| oF ra¥dl oF SYERIUE 3R HeEs 1d Sy 3R
1 5 -7
ﬁ; all A31 +a12A32 +a13A33:0%|
. 0 4
FAA M, =[g | =0-20=-20; T A = (1) (-20) =20
6 4
— — — . — 142 —
M, =[] 5| =—42-4=—46;0@TA = (-1)"" (- 46) = 46

0
My= |, 5| =30-0=30; s8fa@ A, =(-1)"(30)=30
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11

-3 5
0 4

2 3
6 0

2,a

12

=21-25=—4; TWATA = (-1)*"'(-4) =4

=-14-5=-19; SEATA,, = (-1)**(-19) =19

=10+3=13; T A= (-1)**(13) =13

=_12-0=-12; SERATA, = (-1)*" (-12) = -12

=8-30=-22; eI A = (-1)*2(-22) =22

‘ =0+18=18; W@ A _=(-1)""(18) =18

=3, a,=5 TMA, =-12,A =22,A_ =182

all A31 + alZ A32 + al3 A33
=2 (“12)+(-3) (22) + 5 (18) =24 - 66 + 90 =0

fr=fafaa arforst & seadl o STaRfs g gewe fafau)

1. @)

2. (i)

SN

—4

S = O

3

0
0
1

(1)

(i)

N

5 3 8

3. & UfeRd o sTaFdl oF He@el & YA ek A=[2 0 1| @1 9H @ it

1 23
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I

1 HIF F1d iU

N %

1
4. W & STE % weEE B T e A= =
1 Xy

an G2 ap
5. ARA=|ay ap ay| AR F HE@SA T A AT WA At w9 H
a1 4z 433
I fepan s 2
(A) a,A,+a,A, ta A, B) a, At a,A ta A,
©) a, A ta,A, ta, A, (D) a At aq A, ta, A,

4.6 TSTE o WgEeH 31 k" (Adjoint and Inverse of a Matrix)

st 1A o T U e o kA Rl 1edH fRAT B1 ¥9 o=k | €W U
3 oh FohH o 3@ o faw Tral &f off =@ Sl

A Id & % AU 9B B9 U SR 1 He@es IRWIua &

4.6.1 3TYE T Wg@SST (Adjoint of a matrix)
it 3T M AR A =[q] 1 TEESS, A [A,]F e % w0 H R g
& A, ST a, F TS TN S AT W@ B adjAFH §N K F

ay 4 dg
T AT A=|a ay ay R

| 431 dn 433

All A12 A13 All A21 A31
GEl ad]' A= A21 A22 A23 <hl qﬁaﬁ = A12 A22 A32 m %l
_A3l A32 A33 A13 A23 A33

2 3 .
SETETUT 23 38 A = L 4} %1 TE@SS A hifed|
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AR AN R A =4,A, =-1,A, =-3,A, =2

JA |:A11 Am} {4 —3}
HAd: adj A = =
4 A, Ay| |1 2
a a .
ﬁwvﬂ2xzﬁﬁa?aﬁ3ﬂ&’I5’A={an alz}WWacﬁA,anaﬁ'{anaﬁW
21 22

A Wl a, 3R a, % Fog REfia w2 33 F oft 3 fomen 1 wsa € St A e

T 2
&L

fag s”faT TR F=fAg
70 famr suufa & frefafed g9a fiffe w@ 2

T 1 AR AHE p R FT A ® A, Aadj A) = (adj A) A = |A]l, SET 1, n HIfE
1 qEHE e T
AT HH g

ap  dap dp Ay Ay Ay
A: a21 (122 a23 ,% GEI (ld]A: A12 A22 A32
Ay Ay Ay

Fiifeh Teh UfeRt A1 T oF STaFel ol TId HE@El i T[0T 1 A1 |A |h HHME Bl
& I I e R
0
0}|A|1

Q1 4dxn 433

S = O

0 0 Al

|A] 0o o 1
T YR AfadiA)y=|0 [A] 0 |=]A] |0
0 1

ZHl YR, B9 < Wehd ® TF (adjA)A=|A|]
I A (adj A) = (adj A) A= |A| ] Fead 21

2015-16



TRfoTR 139

TFTITST 4 W o SofE A STIRHUN (singular) Seeldl 8 4 [A] =02

1 2
30 o AU oo A=[4 S}WWW%IW:AW%I
UfTET 5TH 3MHE A T (non-singular) HEeldl g 4 |A] =0

1 2 12 N
WFﬁﬁEA:{s 4}%ﬁFﬁ|A|:3 4 =4-6=-2#0%

A A F[hEOE 2

&0 frefafaa woa famr squfa & ffde == ®@ 2

THT 2 AR ATA BIA T B FifC o FoHAUIT TR o al AB T BA ot 3H
Hf o FHHAIA e e T

UHT 3 TRl o YUEA 1 AR 9ok hAYN: TRIUGR o UM% % GHH Bl
€ 1q |AB| = |A| |B|, ST AN B WA Fife % o e B

Al 0 o0
feoquit &0 S ¥ % (adj A)A=|A| 1=| 0 |A] 0

0 0 |4
THI 3R ARl 1 TR oF T,
|A] 0 o
|(agja)A| =0 [A] 0
0 0 |A
1 0 0
areif (adj A)] A = |AFf0 10 (@ii7)
0 0 1
SR (adj A)| |A] = |A[ (1)
3t (adj A)| = |Af

AE ¥ W, A 5 HIfE & TH o7 T8 AT d |adj A|=|A ' EFTI
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T 4 Tk o FE A ohd 1 I €, A IR et A A SIohHiE g B

Suuf 9 AT 4 Fife 1 ThAvia T8 A B IR 4 e o1 acdHs 3o | 2
Td n HIfe o Th o S B *1 A 39 YR 7 dIfeh AB=BA =1
IATAB=1 27l |AB|=|I| =1 |A||B|=1 (% |I|=1,|AB|=|A||B])
Y U B R |A | = 0. 37 A kAU B

faema: o i A Sehaviia 21 a9 [A| =0

e A (adj A) = (adj A) A = |A|1 (T9F 1)
1 ) 1 .
a A[—ad]Ajz[—ad]AjAzl
A | Al
o |
el AB =BA =1, W&l B=maabA
1 .
1a: Aé?sg@qwaqﬁaaéaﬁtkl:made
1 33
SETEul 24 ARA= |1 4 3| = @ weAfd R B AL adj A=|A|. 1R A
1 3 4
M HifTa)
T AW EFF A =1(16-9) 34 -3)+3(3 -4 =10
qT A, =7, A,=—1,A,=—-1,A, =-3,A,=1,A,=0,A, =-3,A,=0,A, =
7 3 -3
ERII adj A=|-1 1 0
-1 0 1
1 3 3][7 =3 =3
379 Aadj A)=|1 4 3||-1 1 0
1 3 4]|-1 0

2015-16



TRfoTR 141

[(7-3-3 34340 —3+0+3
=|7-4-3 -3+4+0 -3+0+3
| 7-3-4 -3+3+0 -3+0+4

0 0 0
0|=() |0 1 0|=]|Al.I
1 0 1

7 -3 -3 7 -3 3
3R A‘1=—-ade:1—1 1 ol=|-1 1 0
1

2 3 1 =2
mzswﬁ:A{l _4}13{_1 J,aﬁwﬁaﬁﬁqﬁ(@#ﬁ%%l

2 37[1 2] [-1 5
et an-|L | THT
TR |AB| =—11 %0, (AB)! &1 @ifqedl € 3R 38 freAfafed yR @ =79 foan
S 7

1 \
(ABT] = _'aaj (AB):_ 111 5 1

|AB|
SR |A| =11 209 |B| = 12 0. 30T A1 3R B1 & &1 aifeqe € oiv o
frefafed 9 & = foran s gt 2

o143, [3 2
Al=—— ,B'=
1| -1 2 11

3 2][-4 -3 14 -5 14 5
gHfeg B'A'=—L __ 1 _ 1
1 o1]-1 2 1l -5 -1] 115 1

I (AB)' =B A %I

1[-14 -5] _1[14 5]
11 -5 -1
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2 3
IEET0T 26 YRR HIC fo o8 A=[1 Z}WA2—4A+1=O,G|%TI

2 x 2 HIfE HT Tk TEHF 3MFE & 3R 0, 2x2 HfE FT Tk I e & 3qH!
eI 9 A A HifS)

7ol 7 ST # F AT=ALAS {2 3“2 3H7 12}

1 2|1 2| |4 7
7 127 [8 12] [1 0 0 0
31 A2—4A+1= - + = =0
4 7 4 8 0 1 0 0
) A*—4A+1=0
zafer AA-4A=—1
A AAAN-4AA =—TA! GHl IRA ¥ IW O gA FAifh |A|=0)
R AAA)—4I=—A"
R Al—4I=— A"

4 0] 2 3 2 -3
-1 = AT _ A = — =
kl AT =Al-A =10 41711 2| T4 2
2 -3
Ad: =
5

WA 1 3R 2 H U S8 1 Hewe (adjoint) FMG HIFSTT

s 1 -1 2
L 4} 2.12 3 5
2 0 1

T 3 R 4§ Tl FISC fF A (adj A) = (adj A) A = |A]. 121
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T 5 9 11 U MU y&® el o Fgoed (e sifaa 1) 9@ wifsl

_ ] _ : 12 3
2 -2 -1 5

s ly s 6|3 2 7. 102 4
L L 0 0 5
10 0 2 1 3 -1 2

g. |33 0 9. |4 1O 10. |0 2 -3
5 2 -1 -7 2 1 3 0 4
10 0

11. |0 cosa sina

|0 sina —cosa

143

37 6 8
12. ﬂﬁ(A—{z S}Eﬁ'{B—L J%aﬁwﬁaﬁqﬁ(AB)l—BlA%

(3 1]

13. ?IE’A=L_1 2J T qeiEn R A2— 5A+71=0 T 38! Tl ¥ A I HifSU)

14. e A:ﬁ ﬂéﬁmaaﬁib@waﬁaﬂmm

A2+ gA +bI=0 =l

111
15. sEA=|1 2 -3
2 -1 3

& fou gumfsn fF A 6A2+ 5A+111=0 21

THH! TEEd 9 A Jd Shifeg)

2 -1 1
16. aﬁ{A{—l 2 —1]aﬁwﬁﬁaﬁﬁqﬁﬁA36A2+9A4IO%Hm

I -1 2

THHT HeEdl 9 A J1d Hife)
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17. ARA, 3x 3 &1 o =g @ @ |adj A| T T9H B:
(A) |A] (B) [AF ©) |AF (D) 3[A]|
18. ARAHIE T 1 Hepda 3eqe € Al det (A!) TaR:

(A) det (A) ©) 1 (D) 0

B) Fer(a)

4.7 ARfUTeRl T 3113&‘@ * 3-1':I}Rﬁ"T ( Applications of Determinants and

Matrices)

TH % U BH T A A ST RE o ek gt e o g i e
RO o TRt o1 HiTael shi witel W RIUERT 3R el o STWAT st i |
i TR feTa 9a seam § Ak 59k gl (Th A1 i) T e B R
3T THeRra: Frenm orgTd wear @ 9 sueh fRdt oft gt @1 sifde &l g 2

o ool |39 o § & g gl o et e ook HifE @

4.7.1 3TeYE o FhH gRT ek THIHIOT o (FehT T 8T (Solution of a system

of linear equations using inverse of a matrix)

e & Aaeh Tl o TR i STTe8 THishiol oh &9 § e id € 3R g
o IR 1 WA ik 3§ g L Bl

fefeied wHiehor e T fa=m witsg
ax+by+tcz=d,
ax+bytcz=d,
axtbytcz=d

-~ i

T TR e AX = B o &9 § fefafed T6R 9 =5ed &1 S gt 2l

a
a b o |y|=
as b3 C3 zZ
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frarfa 1 af AU kAl Tgg ® a9 8ok ghd o ik 21 od: AX=B ¥
&0 U ¥ %

A (AX)=A" B (A9 99 TUH o F)
R (A'A) X=A"'B (FE=rd U §R)
R IX=A'B
R X=A"'B

T T8 THIH0T fXU T gHiehior feh 1 eifgdia s 9eM i @ Fifs T
ISR 1 F[hA AGAId Bra1 &1 Tkl o e & B e o 7e fofer e fofy
FHEa! Bl

frorfa 2 A A Tk S chuia oTeg8 ® a9 |A | =0 8l &
70 feafd 9 &9 (adj A) B9 &% 2|
I (adj A) B # O, (O I[A TR ?), 7 HIE gl el gl & 3R g Ferr
SHTA FEdr! B
A (adj A) B = O, T8 6™ Hq =1 T6Ta 8 Fiifes ekt o o1Hd & 81 A1
HE o g T ghm
sarEur 27 TeAfafed g e & ga wifs:
2x+5y=1
3x+2y=17

Tot G e AX = B & ®9 § formar s gekar 2, et

e

74, |A| =11 # 0, T0: A ST TR ¢ FW(AT 30 o F1 el 21 R
T T Agda gt 2

Co1f2 s
2 IEEIEEED A =-Tl5 »

e 1[2 S][
o AERTICREY F

SO T PR

3Ad: x=3,y=-1
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Ia1E0T 28 FEfafad gHeRr ™
3x-2y+3=38
2x+y—z=1
4x -3y +2=4
I g fafy 9 5@ wifsT
Tot Gl R 1 AX =B o &9 § o fRa S gehdl © S8l

3 2 3 x 8
A= 1 —-1[,X=|y|3RB=1
4 3 2 z 4
T 2w ©

|A| =32 -3)+2(4+4)+3(-6-4)=-17%0 2
d: A FShIUIE ¥, IR 38k FhH &1 AR T

A, =1, A, =-38, A, =-10
A, =-5, A, =-6, A, =1
Ay =-1, Ay, =9, Ay =7

-1 -5 -1
ggflt Al=-—| -8 -6 9

3Ad; x=1,y=29z=3

SETETUT 29 T FESH H1 A 6 T AR TH A W@ H 3 W O Fh @ T
o Sftg <l 86 11 9t el @1 Ugell AR ded whi Sied | BH SHd W@ 1 A o
B {1 3R o freqo Fifey iR e fafu 9 et wm s

2015-16



TRfoTR 147

T AT eell, T 9 A gem wE9: x, p 3Rz, 5N Frefud #) de &
Il o STER W U g 2

xty+z=6
y+3z=11
xX+z=2y
a x-2y+z=0
70 7@ HAX =B & &9 § forma s Wbl © &l
1 1 1 X 6
A=[0 1 3|, X=|y|3R B=|11| =
1 21 z 0

T |A|=1(1+6)+0+1(3-1)=92 0 B 3@ T adj AT FW ¢

A, =1(1+6)=7, A,=—(0-3)=3, A,=-1
A, =—(1+2)=-3, A, =0, A, =-(-2-1)=3
A, =3B-1)=2, A, =-(3-0)=-3, A, =(1-0)=1
7 3 2
d: adiA=|3 0 -3
13 1
1 [7 3 2
T TER A=t ad.(A)=~-3 0 -3
|A] 9
13 1
it X=A"'B
7 3 27
x=5/3 0 3|n
1 3 1o
X 42 -33+0 9 |
a1 yl_Llis+o+o0|_1|18]_|2
2| 9 |=6+33+0] 9 |27 3

HAd: x=1,y=2,z=3
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fr=fafad usHi 1 9 6 9% < T GHR0T el w1 GG S1ee ST o ®Y H iRl
ANy

1. x+2y=2 2. 2x—y=5 3. x+3=5
2x+3y=3 xty=4 2x+6y=38
4. xtytz=1 5. 3%xy—-2z=2 6. 5x—y+4z=5
23y +2z=2 y—z=-1 2 +3y+52=2
ax +ay +2az=4 3x—-5y=3 S5x—2y+ 6 =-1
frfetfad 9o 7 9 14 d g qHisheor e i eege fafy 9 gt shifs)
7. 5x+2y=4 8. Zx—y=-=2 9. 4x—-3y=3
Tx+3y=>s 3 +4y=3 -5y =7
10. 5x+2y=3 1. 2x+y+z=1 12. x—p+z=4
3
I +2y=5 x—2y—z:5 2x+y-3z=0
3y—-5z=9 xX+y+z=2
13. 2x+3y+3z=5 14. x—y+2z=7
x—=2ytz=-4 3x+4y-5z=-5
x-y-2=3 -y +3=12
2 3 5

15 afRA=[3 2 -4| T @ A I T A F T Fh rEfAREd
1 1 -2

Tt ™ & B Hifeul
2x -3y +5z=11
3x+2y—4z=-5
xty—-2z=-3

16. 4 kg @IS, 3 kg W& IR 2 kg el %1 Hed Rs 60 B1 2 kg @M, 4 kg T8 3R
6 kg =@el %1 GeF Rs 90 B1 6 kg @IS, 2 kg 3R 3 kg =@ 1 Ted
Rs 70 B 2Tege fafer gR1 U &1 9o Ufd kg 3@ ifsw)
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fafaer 3ergvor
IEEWUT 30 AR 4, b, ¢ ¥AHF IR = & @ K@ fF anfres
a b ¢
A=p ¢ o =1 IF BTEE 2
c a b

& C, > C, +C, +C, &l T HH W

a+b+c b c 1 b c
A=l|a+b+c ¢ al=(@+b+c)|l ¢ 4
a+b+c a 1 a b
1 b c
—@+b+9|0 c=b a—c/(R,>R R, R, >R R F T FA )
0 a-b b-c

=(@+b+c)[(c—b) (b-c)—(a—c)(a—Db)] (C o A T FH N

=(a+b+c)(—a>—b*~c>+ab+ bc+ ca)

-1
= 7 (a+b+c) (Qar+2b2+ 2¢* — 2ab — 2bc — 2ca)

-1
=5 (a+b+c)[(a—bP+(b—cV+(c—a)
S SRUTCHE € (TR a+ b+ >0 3R (a—bP + (b—c)+ (c—aP>0)
IEEI0T 31 AR a, b, c THR 93t ° & o fHefafed arfore &1 9= FJ@ Sifse
2y+4 S5y+7 8y+a
A=3y+5 6y+8 9y+b
4y +6 7y+9 10y+c
&1 R — R +R,—2R & FaM HH W
0 0 0

A= 3y+5 6y+8 9y+b

=0 (FfH 26 =a +¢)
4y+6 T7y+9 10y+c
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A=| xy (JCJFZ)2 Yz |=2xyz (x + y +z)°

Xz vz (x+ y)2

&l ORT® H R, — xR, R,— JR,, R, = zR, T T & 3R xyz, § 9 FH W
T W w § R R

x(y+ z)2 xy X'z

A= L xy* y(x+z) Yz
xyz ,
xz’ yz' Z(x+ y)

C,,C, #RC, ¥ FAW: x, y z WS T W,

(y+z) x? X

A= 0z v’ (x+ Z)2 v’
xyz .
z z’ (x+y)

C,—»C,~C,, C,— C—C, ™ T & | TH Id & ¢

(y+z)2 x2 —(y+z)2 xz—(y+z)2
A=| (x+z)2—y2 0
z* 0 ()H—y)z—z2

S C, IRC, H (x +y+2) IS o W, I FRI0TH

(y+z2) x—(y+z) x—(y+2)
A=@x+y+22| V (x+z)-y 0

2

z 0 (x+y)—z
R, — R, —(R +R) ® TN & R g0 frafafes arfoes o w@ €
2yz =2z -2y
A=x+y+zp |y x—ytz 0

2

z 0 X+y-z
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C2—>(C2+l C,) &R C3—>[C3+1CI)WWWWTWW
y z

2yz 0 0
: ¥
a=@ryrap |V TG
2 ZZ
z — Xty
y
R, o ST TE0 i W

A=@x+y+zf 2z [(x +2) (x+y)—yz] = (c +y+2)° (2z) &+ xp + x2)
=(x+ y+z) (Qxyz) 9= Bl 2

1 -1 2|2 0 1
IETET0T 33 TR F PA%a |0 2 =3| | 9 2 -3 | W & gu Fefafed
32 4]]l6 1 =2

FHRT0 R 1 B IS
x—-y+2z=1
2y—3z=1
3x-2y+4=2

1 -1 2|2 0 1

Td fem = qoEwa (00 2 -39 2 -3
3 2 4]]l6 1 =2

—2- 9412 0-2+2 1+3-4 1 00
=| 0+18—18 0+4-3 0-6+6/ =0 1 0
—6-18+24 0-4+4 3+6-8 00 1

1 -1 21 [=2 0 1

I 0 2 -3 =9 2 =3

3 2 4 6 1 =2
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19 U T TR R 1 eTeE o ® frefafed w9 o fomn s wehd €

1 -1 2]7[x] 1
0 2 3[|yl=|1
3 2 4|z| |2
x] [ =1 27717 [=2 o 1M1
DI yl=lo 2 =3| |1]= 2 3|1
| |3 2 4] |2 6 1 -2|]2
[ 2+0+2 0
_1942-6 |=|5
| 6+1-4 3
3Ad: x=0,y= 58 z=3

SaElT 34 fag Fifve & arfoes

a+bx c+dx p+gx a ¢ p
A=lax+b ex+d px+ql=0-x)p d ¢

u v w u v w

& WX A W R —> R —xR, 1 FAM & T e

a(l-x*) c(1=x% pl-x?)
D=| ax+b cx+d X +q W Bl ©

u v w

a ¢ p
= (1-x)|ax+b ox+d px+q

u v w
R, >R, —xR, & TN FH T & R

a ¢ p
A== d g| v g 21

u v

2015-16



TRfoTR 153

TEqTT 4 U¥ fafaer gomaeit

X sin® cos
. fog =ifsw f& 9rfore |-sin®  —x 1 |,09 w=da 2
cos0 1 x
a a bc 1 & o
. Orfures &1 o e fom fag wifse fes [ 0 a| = |1 b° b
c ¢ a 1 & ¢

cosa cosf cosa sinf3 —sina

—sin B cosf 0 | <1 9F 9@ Sifsm)
sina, cosf} sina sinf3 cosa

. AR, b 3R ¢ ardfod qEd 7 SR R

b+tc c+a a+b
A=|lcta a+b b+c|=0

a+b b+c c+a

AdRTfFE AR a+b+c=0Ta=b=cxzl

xX+a X X

5. A€ g 208 A GHHWOT | x x+a x | =0 & wifsul

X X X+ a

a bc ac+c’

6. Tag =ifew T |[a°+ab D’ ac | = 4a*b*%?
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o]

10.

1 2 1
. AR T A=|-2 3 1| @ q gafud wifse fm

1 1 5

() [adi AT =adj (A) (@) (A)' =A

X y X+ Yy
¥y x+y X aﬂnmrmaaﬁ%m|
xX+y X b%
1 x y

1 x+y y |&1 94 J@ i)

1 X

X+ Yy

YRIUTRT o TOTYE T YA Heh TEfatEd 11 ° 15 96 U9 6l fag wife:

11.

12.

13.

14.

a o

B B

3a
~b+a

—c+a

B+y
v+al =B-v) ¢-o)(a-P) (a+B+7)
a+f
1+ px’
1+ py'| =1 +pxyz) (x =) (v —2) (z—x),
1+pz’
—at+b —-atc

3b —b+c| =3(a+b+c)(ab +bc + ca)
—c+b 3c

I 1+p l+p+gqg
2 3+2p 4+3p+2q| =1
3 6+3p 10+6p+3¢g
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sino. coso cos(a+ &)
15. |sinB cosP cos(B+8) =0
siny cosy cos(y+38)

16. frafafaa gt @ &t ga Sifsg

£+i+— 4
X y z
X 'y z
6,220,
X oy z

frefafed 9ol 17 9 19 ® W&l W &1 96 &I
17. AR a, b, cAATR 2T | B A AR

x+2 x+3 x+2a
x+3 x+4 x+2b| w1 9= BM:
x+4 x+5 x+2¢

(A) 0 (B) 1 (C) x (D) 2x
x 0 0
18. AR x,y,z MR aT&ifas Fead e df ege A=|0 y 0| o kA §
0 0 z
x' 0 0 x' 0
(A) |0 y' o0 (B) xyz| 0 y' 0
0 0 =z 0 0 z!
. x 0 0 . 1 0 0
€ —|0 » 0 (D) —|0 1 0
xyz xyz
0 0 =z 0 0 1
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1 sin® 1
19. afg A=|-sin® 1 sin0|,SE0<0<2rel d:

-1 —-sin® 1
(A) det(A)=0 (B) det(A) € (2, w)
(C) det(A) e (2,4 (D) det(A) € [2, 4].
arTIT

¢ IR A=[ay ], T IR |a11|1x1=a11a7§mﬁmﬁlﬁT%l

4 WA{‘Z” a”} EARSINEED
a; 4y
|9 @
|A|— 0, ay =a,a,—a, a21$ g &= s %I
a b ¢
& R A=|a, b, c | URIUE %1 HA (R & R y&w0 §) Fefatad
ay; by o

®Y g1 o S 2

a b ¢

a, b, ¢

as b

ferdt ot amegg A & Totw, |A| Frefefaa uremt =t dqe o 21

¢ A= |A], ST A'=AHT Ul 2B

¢ I B9 T i@l a1 WAl Sl WER 9%t § A GRive o fug Sgd = 2l

o it ORforw #1 FiE I dfed a1 T IO A FHEA & q SR &1 9
I 2T 2l

¢ IR 39 TH ORI *T UH G A1 W Rl SR &, © ION H S A ARIOTR
1 T kT B S 2

|A|= b, ¢, a, G a, b,

=aq |

1

4 as; G a, b,
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Teh HRIUTR i kW TOT w1 oied @ o SEen et shad feRd e ufem
I WY o AAFEl Sl AF TOT HA

AR A=[a; 5.7 e Al=k> Al
Ifs T AR o T Ui A1 W ok ST ] A1 Afusk STeEal o AN o

w9 4 e fohu S gehd B df S9 U U 9rfores ki <1 91 Aferen grforent
% AN % ®Y H e foRAT S HehdT B

IS Toh ARV oF fopell Won dferd o1 W9 oF Ucieh 3Tadl o SRV 374 dfe
I WY o WA Feel | Sie KU S € df URives o1 9 SdRetdd @l 2
(X, (xz,yz)aﬁ'{ (x,, p,) ¥l aTedt e 1 emthe Fefafad ®9 g1
fi’mw%:

xn n 1l
X oy, 1
x»oyo 1l
fau MU e A % TR % UE TR g, H ST, (o Hfe @ik
w9 TR W W SR S € SR 39 M, 5 = R S €
a,F TGS A, = (- 1y7 M, 50 feon st &

A TRk 1 AN |A|=a, A +a, A +a, A T IR W™ TH df A

T ok Yl 3R Sk T Te@el oh UM i AT Hich IIa fohar il
2

Ifg Tk dfem (AN wW) o el SR o SEl ufeR (A W) o HeEet
1 TN HR L ST Al ST A Y el € SRl

a A ta A +a. A =0

11 21 222 13° 23

=1
2

a;; G ap

T A= {aﬂ dyp Adn

All A21 A31
, @ HEESS adj A= |A,, A, A,,|T
a3 az as Al 3 A23 A33

?, Sl a, F1 WeE@S A, B
A (adj A) = (adj A) A= |A|L, ST A, nife &1 i a=ge 2
afE g T STE FHHN: FTAHANG a1 AT Fear ¢ A |A| =0

ar [A] =0
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¢ I AB=BA=1, & BUH off 3= & a9 A%l Johd BE@ & 3K
A'=B¥ B! =A R T (A1) = A
o et ot oTege A %1 FohH © A 1R Sheet Ak A SFehAvia @)
A = (adjA
* IAI( j A)
* 3 axtbytc z=d
axtby+tc z=d
axtb,ytc z=d,

T 27 GHIRON F A X =B oh ®9 § fomar S gehar 21

a; bl (6] X dl
el A=|a, b, ¢, |, X=|y 3R B= d,
ds

Z
& THHETIAX = B HI 3f5da a0 X =A1 BEW faan s 2 =@l |Al20
. WW% [ 1 Teh o™ ST A1 STHAI B © AfE $Hoh B o1 STl § atefe
& 2
¢ 38 THIRUT AX =B | Tk a1 348 A o fou
(i) o |A]£0, T afgdr za @1 s 2
(i) I |A|= 03 (adjA) B0, fFeht 7a1 o1 e e 21

(i) A |A|=03R (adjA)B=0, @ k@ Fma a1 & Bt 2

a; by ¢

et gy

UM A€ R Bl BT FAN ik ho g THIHON Hi T A %
TUTieRl i FIETId T i =T fafy = arca § foeas ! 9eme fafy @t @
F T el 1 | D! h1 HeR %A ek W H e w1 3faq syereen
wH 9 off| safa wew arfure ) Selientor | Wl Uil o s w6 faEn
I H H =4 g foureRl | ¢ (‘Mikami, China, pp 30, 93).

Tl ATl o HelM Sl s Seki Kowa NI 1683 # fafad gwas
'Kai Fukudai no Ho' ¥ 31 &1l 8 foh 3= WRIUTh! IR S¥eh TER 1 9 o1l W
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I 38 fafyr &1 g Shae 3 TRl ¥ U Afvn o foeas o fohen g gad
e iR o B 6 HE W gHH Wl FAM AL A o “T. Hayashi,
“The Fakudoi and Determinants in Japanese Mathematics,” in the proc. of the
Tokyo Math. Soc., V.

Vendermonde Teel S & fS=2IH GRUTRT ol T He i 0@ 9 TgaHl
3¢ fafere sqent Sraen (WEATTh) el S Gehal €1 Laplace (1772) = WRIUTERT
%l 3Heh T SUHRIUTRI o ®9 H ek hioh YO &l AT fary <t 1773 |
Lagrange = TR o R A o GRIUTHI o1 oFaed feha IR AR o & o
sTfafaa a1 o= off TaM fRaml 1801 § Gauss - &A1 o fagial o IrRfomkt
calRiulEEl

3TTel W™ AR 37 a1t Jacques - Philippe - Marie Binet, (1812) & 58
m-T 3Ry o < SRl o TOEES U Heiferd THT 1 Sooi@ fRar S
fagi feafd m=n o OARA w9 | &A@ S 2l

3HT T8 Cauchy (1812)7 +ff 35 faw@-avg | MY T Ul I=H <
% AN IR 3% 1 YA fhal I=H Binet ¥ i T T el
TOFRA YR 1 YU

3 fagidl W qeMa" IR ot Carl Gustay Jacob Jacobi @11 386k T¥=Td
GRIUT ¥e% Wl AfTH Sfepia 9 gs |

4

> ——

L)
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