1

X+2 x+3 x+2a

X+3 x+4 x+2b|=.......
xX+4 x+5 x+2c

(A) O B) 1 C) x

A a, b, c yuidx Al siy, dl [Rauus

qaiet (A) O

iy

ol (C) x_yz

I3

xX+2 x+3 x+ 2a
x+3 x+4 x+2b
x+4 x+5 x+2¢

xX+2 x+3 x+2a
= 1 1 2b - 2a
2 2 2¢c — 2a

R2 —)RZ*RI
R3 —)R3*R1

-1 x+3 x+2a

=0 1 2b - 2alc -5 — 0

0 2 2c— 2a

= (-1) [2¢ — 2a - 4b + 4a]

= (-1) [2a + 2¢c - 4b]

= (-1) [2(a + ©) — 4b] a, b, ¢ AHid A4l &
s a+c=2b

= (-1) [4b - 4b]
=0

A X, J, 2 YR ARdlds Avaivil €1y, dl A = A Al ... .

S O =
o< ©
(=}

© xyz




All = (—1]1"'1_)/2 = yZ A21 = {—1)2+1 0=20
AL=FED20=0 | A,y =(-12*2xz=xz
Ay =(-1l*30=0 Ay = (-12730=0
Ay =(1D3*1o=0
Agp = (-13720=0
Agy = (-1)3+3 xy = xy
yz 0 0
LadfA=0 xz O
0 0 xy
¢ A—l—iade
| Al
x1 0 o0
| yve 0 O
=— |0 xz 0=/ 0 y1 0
xyz
0 0 xy 0 0 2z

1 sin@ 1
3. A0<0<2xwe A=|-sin@ 1 sin6 gy, dl
-1 —sinf 1

(A) Det(A) =0 (B) Det(A) € (2, «)
(C) DetA) € 2, 4) (D) Det(A) € [2, 4]
et (D) Det(A) = [2, 4]

1 siné 1
Det(A) = | —sin® 1 sin@
-1 —siné 1

I3

1(1 + sin?8) — sinB(-sin® + sind) + 1(sin20 + 1)
= 2{1 + sin%e)
8d -1 < sinB < 1

. 0 < sin%6 < 1
w1<1+sin0 < 2
2 < 2(1 +sin?0) < 4
. 2 < Det(A) < 4

. Det(A) € [2, 4]

X sin® cosO
4. wbid A 5 Raas |-sind —x 1 | 4 41 04l ysd ©.
cos0 1 X

% sin® cos6
A =|-sinb —x 1
coso 1 X
= x(-x2 — 1) - sinO(-x sin® — cosB) + cosO(-sind + x coso)
= -x3 - x + x sin?® — sin® cosd — cosh sinb + x cos?H
= —x3 - x + x (sin20 + cos20)

-



B -x+x Q)

cosa cosP(cosc cosp — 0) — cosa sinP (—coso sinp) — sina(-sino sin?p - sina cos2p)

cos2a cos2B + cos?a sin?B + sina sin?B + sina cos?P

cos?o(cos2P + sin?P) + sinfa(sin?f + cos2P)

cosZa (1) + sinZa (1)

2 2

COS“0. + Sin

1

o

=-x3 % 0l ada 8.
1 X y
5. L XFY V| g e s
1 X xX+y
hi X 1 x
1 x+ g 0 g R =Ry -Ry
- y Y Y R3 — R3 - Rl
1 X x+y [0 0 x
=1 (xy-0)
= xy
a a® be| 1 a® o
. . . b b® cal=1 p* B3
6. [Rausd [ sal R b s : ) , 3
c ¢ abl 1 ¢ c
a a’* be . a’ a® abe (R; — aR,
b b*> cal=—1p* b3 abc Ry, — bRy
abc
c ¢ ab ¢ ¢ abd Rz = cRa)
a? a® 1
_abc|, o W1 (c3 Hidl abe
" abc R ddi)
¢ ¢ 1
a® 1 a°
=—p> 1 b3 (cy & €3)
21
1 a® a°
=N B (€] & c2)
1 ¢ 3
cosa cosf cosa sinf —sino
7. —sinf cosp O | 4 yeu sl
sina cosp sina sinf  cosa
cosc cosf cosa sinff -sino
- —sinf cosf 0
sino. cosp  sino sinf coso



8.

9.

-

x+a x x

YAk g w2 udlsw | x x+a  x (=0 Gsdi
x X xX+a

.x+a X X

X xX+a x |=0

X X X+ a

3x+a x X

“3x+a4 x+a x |=0{(c1>c+ep +cy)

3x+a X X+a
1 X X

LBx+a)l x+a x |=0
1 X Xx+a

0 -a 0

LB3x+a)ll x+a x |=0(Ri—=R; —R3)
1 X xX+a

SBx+ralax+a-x)] =0
L Bx+a) (@) =0
“3x+a=0ua a2 =0

¢ 0
X = T R A
3
g sy Al [ a = 0
a2 bc ac+02
Wi 53 3 |[@®+ab  b? ac |=4a’b?c?.
ab b2+bc 02
a? be ac+c?
o, = la*+ab  b? ac

ab b2 +be c?

a C a+c
=abcla+ b b a
b b+c ¢

(c; widll a, ¢, wiell b oy digll ¢ - ddi)
a c 0
=abcla+h b -2b|{cy—c03—c1—C3)

b b+c -2b
a ¢ 0
=-2blabc)|la+ b b 1
h b+c 1

(cy Hiell -2b ddi)

—2blabc) {lalb-b-¢c)-cla+ b - b)}
-2blabc) (-ac - ac)

—2b(abc) (-2ac)

= 4a® b? 2

= %.40.
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X

y
xX+y

X

y
xX+y
x

X +Yy
X

y

y Xty

x

2x+y)

-\

4 Heu il

y xty

x

xX+y
X

2x+y) x+y
2x+ )

y
x+y

Cp =0 + 6+ 0Cg

X

y
X+y

¥ y
X+y
x

y
X+y
-y
-X

2Ax+y) (v 200 + Y aAd el 2 ddl)

— = =

X

[a—

¥
X
x—y
2(x + y) [x(=x) - 0 - Y]
2(x + P[-x% + xy - ¥
2(x +3) 0 - xy + ¥
2(x% + ¥

==

Ax+y) R, - R, - R, R; — R, - R,

-]

(X(Xz

B+y
Guador sdl i s 3 B B2 v+ol=B-Ny-a)a—Pp) (a+B+y)

2
Y Y° a+P

11.  [oiznason dpeiericl

0{2
BZ
,YZ

B+

- Y+uo

-~ TR R

SR T
o+p

a+PB+y

a+P+7ylc3 o3ty

a+B+y

0:0:2

B B
Ra

(cegidla+b+r
AH € di)

{a+P+7Y)

R e e

*BZ 0
B° 1
2

o—-pf w
p
Y

={a+p+7Y)
Y
1 a-p O
cRpule-p
_ B 2 1( 1
(e+p+y)(a-Rp Bz ALY, 4 di)
Yy ¥ 1
1 o-f 0
BBy BZ-v% O
Y ¥l
R2—>R2*R3




1 o+p 0
={o+B+)-BP-v|1 B+y O
v oy 1
(v Ry Hidl B - y A dab)
a+B+y-BB-Y B+ («+P)]
(o + B+ V- PP -y - o)
B-vy- o - Pla+ B+y =0

x x° 1+px3

12. [oznascn deepicll GuAdl sl wlbia sA 5 |y y2 1+ px?‘ =1+ pxyz)(x—y)(y — 2)(z — x).
z 2% 1+ px3

x x° 1+,r)3c3 x x> 1 |x x° pxs
o [PV e =y ¥ Ny ¥ o
<

z° 1+px3 z 22 1 |z Z° pxs

2 2 “or ~
x ox Lox x5 o il P oo
=y ¥ 1+pozl ¥y y*[Rp,Ra, Ry Hidll »tesit
z zZ2 1 1 z 22| x ¥,z WHY Adi]

1x2x lxx2

=-111 y2 v+ pxyz |l y y2 (aec3)

1z2z 1zz2

1 x x 1ch2

1y ¥ +pyal y y* (e o e3)
2 2

1l z =z l z =z

1 x x

A+ pxyz2l ¥y y
1 z =z

0 x-y x2—y2
2 2| Ri=>Ri—Rp

=({1+px 0 —
A+pxyz) 0 y-2z y Ry — R, - Rs

1 z z2

01 x+y

=(l+pxyziix—yy-2)|0 1 y+z
1 =z z°

=1+ pxyz){x - Yy - 2y + 2) - x + ¥))

= + pxyz) x - Yy - 2)z - x)

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

13.  [oiznason dpeepicl Guadl s?l ftia sA 5
—c+a -—-c+b 3c

3a -a+b -—-a+c
- Lo, = —hta 3b ~b+c
—c+a -c+b 3¢



14.

-

15.

16.

Il 3

a+b+c -a+b -a+c

=la+h+c 3b

—b+c|lcg o+t

a+b+c —-c+b 3c
1 a+b —-a+c
=latbrc)|l - 3b bl i gy b+ s Adi)
1 —<¢+b 3¢
1 —a+b —a+c
RZ—)szRl
=(a+b+c)|0 2b+a a+b
R3_>R3_Rl
0 a-c¢ a+2c

=a+b+0[2h+a)a+ 20 -(a-bla--<o

—(a+ b+ A)[2ab + 4bc + a? + 2ac — a

={a+ b+ A3Bab + 3bc + 3ao
=3a+ b+ c)ab + bc + a0
= %.40.

[rznRascn deiEnicl GuaAdL 53l wcia sA

1 1+p l+p+g
2 3+2p 4+3p+2g
3 6+ 3p 10+ 6p+ 3q

Lo, =

1 1+p 1+p+yg
0 1 2+p
0 3 7+ 3p
= 1[{7 + 3p) - 322 + p)]
=7+3p-6-3p

=1 =154

[znascn dpeiEnicl GuaAd1 531 2wlCia

sinoe cosa cos(o + 8)
sinf3 cos(f + 8)
siny cosy cos(y + &)

A8l = cosf

sino. cosocosd — sinosin d
=|sin} cosfcosd — sinPsind
siny cosycosd — sinysind

[c, — €080 ¢, — sind ¢]

2 + ac + ab - bc

1 1+p l1+p+gqg
3 2 3+2p 4+3p+2q|=1.
3 6+3p 10+ 6p + 3q

RZARZ_RI
R3—>R3*R1

sinat cosa cos(a + §)
sinf cosP cos(B + d)|=0.
siny cosy cos(y+ d)

sA S

cos{a + 8)
cos(f} + &)
cos(y + 8}

sino cos(o + 8) cos{o + 8)
=|(sinff cos{P +8) cos(B + d)

siny cos(y + 8) cos(y + 8)
=0 [~ ¢y = ¢35
= %.40.

a+1 1 1 1 1 1
Aallba sA 3, 1 b+l 1 =abc(;+z+;+1].
1 1 c+1

aAuAA



a a3 a4—1

b  pr-1=0
17 NN a#b#c aa &l Al Alcid sA S, abclab + bc + ca) =a + b + c.

i auAd

J3+3 25 5

2J15 +v26 5 10| _ _
3+J65 15 5 =3B -9

18. =llGia sA S,

- auAd

x2 y2 z2

x+D?> +D? (z+01?

19. Aafbia sA 3,
x-10% -1? (z-1?

=-4(x - )y - 2)(z - x).

o quAd

a-b-c 2a 2a
20. =Alcia sA 3, 2b b-c-a 2b |=(a+ b+ 03
2c 2c c—-a-b

- aquAad

1+4x 1-x 1-x
1-x 1-x 1+x

il 3 x=0’3
p b p q r
22. t‘hp;ta,q;tb,r;tcem?laZc:Oé\ﬂd\mfﬁmsa%, p—a+q—b+r—c=0'
a r
o quAd
a—x c b
23 Na+b+c=0aaad b-x @ |=0M2 xd ye And.
' a c¢c—-x
2

s x:O, i\/%(a2+b2+c

4x 6x+2 8x+1
6x+2 9x+3 12x |=0.
8x+1 12x 16x+2

24. Gsal :

11

Il 3 X =—
97

sin2 A sinAcosA cos2 A
sin2 B sinBcosB COSZ B

25, AA+B+C=1 &a a o 3 And.
sin2C sinC cosC cosZC

- sin(A — B) sin(C - A) sin(C - B)
26. el iseil ivaril A28, 3B9 aau 52C 8. ai A, B, C 31 0 dia 9 aQell yuils 8. A au ol «



A 3 6

vl yeifs K a3 [Gensa &la dl af6ia s 3, 8 9 C (ciznas uer K a3 [dousa 9.
2 B 2

L g aAuAd

b+c c+a a+b
A=|c+a a+b b+c/=0dud Aod sA 5 a+ b+
a+b b+c c+a

27. % a, b x4 ¢ Adlds Avwl iy, 2

c=0»ua=hb=c

b+c c+a a+b
A=lc+a a+b b+c
a+hbh b+c c+a

2la+b+c) c+a a+b
=2la+b+c) a+b b+clcg— +o+es

2la+b+c) b+c c+a

c+a a+b
a+b b+c

1
Aa+b+c) 1
1 b+c c+a
1
0

c+a a+b
R2 —)szRg

Rg —)R37R1

a-¢ b-a
0 b-a c-b
=2a+ b+ [la-dc-d - (b- a)?
=2a+ b+ {ac-ab -2 + bc- a? - b? + 2ab)
—2(a+b+0 (-a* - b -2 +ab+ be+ ao
=—(a+ b+ a® + 2b* + 2¢% - 2ab - 2bc - 2ac)
=—{la+b+olla+ b?+ (b-0?+ (c- a?
el A =0
a—{a+b+olla-02+bB-0%+c-aP?l=0

sa+b+ec=02 (a@a-b2Z+bB-02+(c-a)?=0

=2a+b+c)

cad+b+c=0muaa=hb=cc=a

cad+b+c=0aa=bh=c¢

3 -1 1 1 2 -2
28. AAT=|-15 6 —5|2A1B=|-1 3 0 |d (AB)"! 24l
5 -2 2 0 2 1

1 2 -2

- B=[13 0
0 2 1

AIBl=1B -0 - 2(1-0) 22 0)

—34+2-4
=120

o Bl sl 8.



29.

B, = (-D?71(-2) = 2
= D121 =1 | By, = (D22 (1) =
By, = ((1)2*3(-2) =2

—

3

. 13 2 6
Bl-c—adjB=-{1 1 2
|B] 1
2 2 5
32 6][3 -1 1
ed apyl=Btal=|1 1 2||-15 6 =5
2 2 5|5 -2 2

[9-30+30 -3+12-12 3-10+12
=|3-15+10 -1+6-4 1-5+4
|6—-30+25 -2+12-10 2-10+10

9 -3 5
2 1 o0
1 0 2
1 -2 1
A=1-2 3 11 45 gl 3 : [adj A7) = adj (A7)
1 1 5
1 21
A=l-2 3 1
1 1 5
IA] =1(15-1) + 2(-10 = 1) + 1(-2 - 3)
S 14-22 -5
= 1320

ATl wfa @,

Ay =EDM 1414 A, = (D2 = 1
A, = CDVF2(11) = 11[A,, = ((1)?%2 (4) = 4
A= (D13 (5) = 5 Ay = (-1)273(3) = -3
Ay = 13+ (-5) = -5

Ay = (-13%2(3) = -3

Agy = (F13+3 (1) = -1

14 11 -5
adi A=[11 4 -3
5 -3 -1

14 11 -5

A*I:iadezfi 11 4 -3
|A| 13

-5 -3 -1



14 11 -5
wmal 3 B=adjA=111 4 -3

-5 -3 -1
14(-4 - 9) - 11(-11 - 15) - 5(-33 + 20)
~182 + 286 + 65
169 = 0
By, = (D*1(-13) = -13 B,, = (-1)? *1(-26) = 26
By, = (-1)1*2(-26) = 26|B,, = (-1)>%(-39) = -39
B3 = (-1!*3(-13) = -13 [B,5 = (-1)2*3(13) = -13
By = ((1**1(-13) = 13
By, = ((1)3*2(13) = -13
By = (-1)3*3 (-65) = 65

| B

~13 26 -13
~adjB={26 -39 —I3
~13 -13 65
1 -2 1
A=|-2 3 1
1 1 5
|A] =1(15 - 1) + 2(-10 — 1) + 1(-2 - 3)
=14-22-5
=-1320

o ATl g 2l .
Ay=0CDi+l14=14
A = CDVF2(1D) = 11[A,,

12+1-11) = 11
1?*%2 @) =4

§>
I

Ay = EDIP3(5) = 5 Ay = ((D?73@3) = -3
Ay =13+ (5) =5
Ay = (F1)3*2(3) = -3
Agy = (F13*3 (1) = -1
14 11 -5
cadi A=[11 4 -3
-5 -3 -1
. L [4ons
Ale—adja=-—|11 4 -3
|A| 13
-5 -3 -1
14 11 -5
wIl % B=adjA=111 4 -3
-5 -3 -1

|B| = 14(-4 - 9) - 11(-11 - 15) — 5(-33 + 20)
~182 + 286 + 65
169 = 0
By, = (D*1(-13) = -13 B,, = (-1)? *1(-26) = 26
By, = (-1)1*2(-26) = 26|B,, = (-1)>%(-39) = -39
B3 = (-1!*3(-13) = -13 [B,5 = (-1)2*3(13) = -13
By = ((1**1(-13) = 13
By, = ((1)3*2(13) = -13
By = (-1)3*3 (-65) = 65

-13 26 -13
cadfB=|26 -39 -13

~13 -13 65
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- %
B=
| B |
adf B

-5
LB =
|B| =

B '_1;3("15ﬁa"1ex;J

14( 13 J
- |-+
13, 169

14( 13 J
===+
13\ 169

w2 sl 5

)]

14 11

B-Al=_1(11 4
13

9

L2
134 169

14 22 5
169 169 169
13

169
1

11(
+7
13

11( 26]
—| -1+
134 169

-3

la 22 5
169 169 169
_ 13
169
1
13
_ 14 11 5
13 13 13
— 1l 4 3
=adj| —13 13 13
b 3 L
13 13 13
-13 26 -13
= 1 26 -39 13
169
-13 -13 65
| -1 2 -1
=—1|2 -3 -1
13
-1 -1 5
14 11
Boalo-tli1 4
3
-5 -3
14 11 5
13 13 13
_11 4 3
13 13 13
5 3 1
13 13 13
4 4 93 U
134 169 169 13

5

-5
-3
-1

11

S
13

l

(

169

_ 15
169 169
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_ 13
169

AhHtl=A
-5
-3
-1
_11__1fi]
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)

5
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5
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31

-

13 13 13
‘R — 11 4 3
adj B =adj | —13 —13 13
. 3 1L
i3 13 13
-13 26 -13
=1l 39 13
169
-13 13 65
| -1 2 -1
=—1|2 -3 -1
13
-1 -1 5
230 sollsont el Gl dng 2+ 3+ 10, 4 6 5 6
J T+ —= - T —-=1=
A wellsea deladl Gia dodl < o+ + x Tl

siter yilsae deldn alds @3u saladi, AX = B

1
2 3 10 x 4
qulA=|4 6 5 :%dez 1
6 9 20 | 2

z

|A| = 2(120 — 45) — 3(-80 — 30) + 10(36 + 36)
150 + 330 + 720

1200 # 0

o AT wlma 8.

A =EDE175275 0 |A, = ((D2H1(-150) = 150
AL, =(ED12(-110)= 110 | A, = —1)?*2(-100) = -100
Ap=CDT+372-72 1A, =(-1)2*30=0

Ay = (131 75-75

Ay, = ((1)3+2 (=30) = 30

Ay = ((1)3+3 (-24) = 24

75 150 75
soadi A=|110 -100 30
720 24
N 1
Al —adiA
|A|
| 75 150 75
=—— (110 -100 30
1200
720 -24
sd AX = B
-~ AlAX = A'1B
-~ X=AlB (vAIA =1, X = X)
siter yilsae deldn alds @3u saladi, AX = B
1
2 3 10 x 4
oyl A =4 6 5 _%de:1
6 9 -20 1 2
z

| A| = 2(120 — 45) — 3(-80 — 30) + 10(36 + 36)
=150 + 330 + 720
= 1200 £ 0

s AT vl 9.



A =EDE175275 0 |A, = ((D2H1(-150) = 150
AL, =(ED12(-110)= 110 | A, = —1)?*2(-100) = -100
A=EDT372=272 A, =(-12*30=0

Ay = (131 75-75

Ay, = ((1)3+2 (=30) = 30

Ay = ((1)3+3 (-24) = 24

75 150 75
soadi A=|110 -100 30
720 24
N 1
Al —adiA
|A|
| 75 150 75
=—— (110 -100 30
1200
720 -24
sd AX = B
-~ AlAX = A'1B
-~ X=AlB (vAIA =1, X = X)
16

Y2 a 2'%-1
r =
16
3Y 4" b 24" - =0.
3. eal@ 3 | 71
16
7Y 8 ¢ 4@8"°-1

r=1

L g aAuAd

r+1 OGr+5 Gri9

. a a a .
33. N ay, a, dgy.... a, WRENAR Aeluwi da A eald 3, [TTF7 THIL TS| 5 po)) 2ady 8.
Ar+11 Gr+7 Gr42]1

L g aAuAA

-5 1 3 1 1 2
34. A=17 1 SlamB=13 2 1 812 dl AB Andl. dell Gua1 sil wils2er 2isla
1 -1 1 21 3

x+y+2z=1

3x+2y+2=7" A 63a And.
2x+y+3z=2
- x=2,y=1,z=-1

yz—x2 zx—y2 xz—z° 2 u? u?

zx—y2 xy—z2 yz—xz=U2 r? U?

35, Alcid sA 3, i 2 = x2 + 2 + z2 a2

xy—z2 yz—x2 zx—y2 u? v r

U2 = xy + yz + zx. (Hint : Use |adj A| = |A?)

- aquAad



