ta-10 |

g2t oo

(Vector Algebra)

(Important Formulae and Definitions)

1. AR 7 9w B = fw O aE S A B0 R,
= '
a-b = ab cos 0.

2. 3 oyl % wra 93 B SREY a5 = 0.

3. 17 k wihew wRw &, @

AN A A AA A A A

im = bk= = 2=

A A AA AA AA AA AA

irj= pi=jhk=kj=ki=ik=0
4. A TR 4 v 3 B aRw o AR TR AR B 0D
- = A
ax b = absin 0.n,
Wl 7, T WY o A p W o ohw &

AAA

8, i,j.k =oftes wfgw &, 7@

AA AA AA

iXi= jXj=kxk=0

AN T AN A A

iXj=kjxi= -k
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6. R et Fn =t & s ot 2T B 3, 7 P w1 dwe

: - =
10. m-?mar{uh rxF

u.aaﬁgﬁmm:
e A = =5 =2 = = =
A OA= a,0B= b, 98 OC=04+0B=a+b.
12. fafq |k :
- 2 =
| AB= OB - 0A,
! O qufag ¥

13. fvom fag o1 foafs sRew: |
fag P w1 Rufir it < Y& 4B 1 & Ry ¢ A7 m : 0 F Foifoa w0 @

= o~
- mOB+nOA
| OP= ™ +n
afg P, AB %1 W1 fag &, 7
o - 12 2
OP= —2-(a+ b).
- A A
14, r=xi+yj+zk
A A iA
= xi+yji+
WE WA =
|xi+yj+zk|
) - A A A )
15. r =aqji +ayf + sk

‘ @ | . o | ) - |
- = ————,00313: : , CO8Y = |
ﬁ’\ﬂi cos o ’#-{-G%"'a% ‘ o ;‘alz+a§+a§, e ;alz*a%_'_asz
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qyEet 10.1

¥ 1. I & 30° G F 40 km 3 frena v ereita fregur iR
B

N p @
i 13 = 103

&
N

30°,

k 4

e 2, ProaforRe Tt 2 ot e e 3w Ao HR

(i) 10 kg (i) 2 e IR-ufYEn (iii) 40°
(i) 40 are (v) 101 Frra (vi) 20 m/sec?
T : AR : (i) 10 kg (iii) 40° (iv) 40 TR (v) 1012 Fera
AR (i) 2 X IJT-IR=TH (vi) 20 misec? E3.03
w3, FPrefafea i sifew o wiewr ol & v # Sefag <R
(i) TOg HTEA (i) Th . (i) &
(iv) 3T (v) T
%ot : i vl : (i) T T R (v) ¥
wfeer T : (i) T3 (iv) 31 _ I
W 4. AmFhy (v ) H Prefefga wiipll =t waif
(i) FB-snfem (i) TR (iif) W T srwr
W (i) we-anfem iy .
= - - - a S
AB= a9 BC=}
- = 2 -
(ii) 99 : AD= d,BC=p
(iii) G TRy W : 3 3

- =5 9 o
AB= a,CD= ¢

o 5. Prowfafae s o wer srern s & w0 A i L

@) 7 3 -7 wwk

(i) 2t v wfgw = witmmor W v A
(iif}) T wftwmor vt S wRwr A AR §

(iv) T aftwror @ 2 Wit |y aae ae ¥

o}
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T : (i) T (ii) ST (i) A (iv) A

wyrEE 10.2
v 1. Frafefiaa afawl & aftwmr w5 afitees S -
= A A A A A ;‘\ 1 A+ 1 A 1 2
a=i+j+k,b=2:—7]-3,c—ﬁl J§j 7
(i) R g a= ik
ITII)|= Ja +a?+a? = =V +12+ 12
= J3. I
(ii) R & : b= 2i-7)-3k
1B 1= B2 + 82 + 82 = {22+ (-1 +(-3)
= Ja+49+9= Je2- W
A ] A 1
(i) e ¥ ?= 5t R R
I l 12 C2+C§
1 2 1 2 1 2
S BnpEey
l+1+1=J§=1. T
33 3 V3

WY 2. WaT aRmmr ave < Rl wfee fafa)

- A = A A = A
T AR G RRY a =20+ J+k AW b =1+ j+2kD AP SR §, 7
afmm

. -
131= {2242+ 2= Jomn b |=VP+P+2 =6

T WHR e ?t’mﬁﬂ%ﬁﬂﬂwﬁqmm%l 7 I
W 3. wars fean we @ fafe wigw fafe) o

B : T Sifae T9F e 9@ S wikw ?=?+7+3W_?=3?+3_}+3£?|
- 1 11 '
¢ & e = (. 7 )

o (G 3 ) ()



wier diemfor | 573

_’
lal= Ji2+12+12=43
_’
b= 32+324+32=27=3/3
- - -
{al#|b|=a=b

- = ‘
3[: W YSR a, b o @ fwm § §.wg wRemw = ) I

W 4. 30 y 3 T T AT R W 27 + 37 T x 7+ p jEAETH
W RmE: 27 43) =xi+y)
x=2,y=3. TR
ms U Wi @ wrhsrs fag (2, 1) ¥ 3l atfeem farg (- 5, 1) &) 3w wfewr & i uE
wieyr wew Fa Syl

T : A wiew @ uRfsrw faeg A(2, 1)mhx,-23fr{yl—1amaﬁmwa1ﬁnﬁ§
B(-5 7 W, &

Xy==5,,=7
= (g -3)T +0n=m)]
= (5-2i+@-Dj=-Ti+6]
o; AB & sfenwew -7 3R 6 &
W b woRmEs 1] W6 I

¥ 6. i 0—1—2_}' +k b=—2:+4;+5k3ﬂ'!‘ e =i- 6_; — 7k = S

v i

=25 A AA
w:Rmd: a=1i-2j+k
—) 2l
b 2i+4j+ 5k
=3 A A A
a9 c=i—-6j-Tk
A - A A
T (@+ B+ 0)= (1—24Di +(-2+4~6)j+ (1 +5~Dk
A A A A A
=0. i+(-4)j+(-Dk=-4j—k. LA
A A A ‘
w7, uﬁm-?:i-rj + 2k & 3rfemT ww W wieyr s @i
- A
g = ?+j+2£
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LI LIy
6 J6' 6 b

mﬁs.ﬂﬁw 1;6, ¥ arfaer uTHe AR T afT SRt g P ot @ waw: (1, 2, 3) 3l
@560 _

. - A A LA

T : P Teafa wf®, OP = j + 2+ 3k
—_ Fa¥ fal A

a9 Q w1 fid WiEw, 00 = 47 + 5+ 6k

- - - A A A A A
PO=! fgfa wfewt = 00 - OP =(4i+5j+6k)-(i+2j+32)

A A A

@d-Di+ (5-2)j+ (6-3)k
Al La) A
3i+3j+3k

V32 433432
V27=33

%

¥ | PQ|

i

o gk PO W PO & TR ¥

ﬁ
PO
=
| PO|

A A A
3i+3j+43k_ 17 14 172
3i43j+3k_ Gy i+ —k.
S BEE
k3108

. e A A A — A A A -
WA Rugeufew a =2i-j+2k MM b =-i+j—k SUART 2+ &
arfergr wisEs |iwr A ST

- A Fay A
LSRR R = 2i-j+2k

) AA

ﬁ
a
ﬁ
a : b= —i+j—k
ﬁ
b

= @2-1)7 +(=1+D)j+ (2-Dk

A A A A A

i+0.j+k=i+k

V2+12 =42

ﬁ
adr ja+ b|
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aqa:3+3’$aﬁﬁmmaﬁw
- 1 —(@+5)= f(z+k)
la+b|
_ L5, ip -
= Fitpk
m10.wf&as?—}+zztmﬁm@wmmmmmsmﬁtl
W : A Y A= 5i—j+2k
_)
lal= 5% +(-1? +22—st_+1+ J_
- 8_>
a % ST WO R = —
lal
A A A
_ 8(5i—j+2k)
V30
407 87 164
TR

= l_ + k4
B0 Yl Jo
.Y

. A A A A A
TR 1. guigT e AT 2i -3 j+ 4k AR i+ 68k
- A A A
a=2i-3j+4k

T : A s
- A A A
adn b= —4i+6j-8k
A A A
= =2 -3j+4k)=-
- -
= b= -2a
5 .
l3=I’EI: aﬁ!?'ﬂ’t@l%l
A A A
WP 12, WRW i+ 2 j + 3k & fam-wmoEa e wHitn
T : AR,
. A A ~

ﬂ
'qﬁa =aqi +02j+'a3k?h

a a
05 0= e 03 ey
al +02 +ﬂ'3 al +02 +a3

cos Y = —F——————=
a|2+a§+a§
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RIERSIELY 2= P+2j43k
Eid a=lay=2ay=3
\/a,2+a%+a§= J12+22+32= m= J14
_ a —
cos a = _—_—m J_
: a, 2
cosp = Ja? +a? + o " Jia
- a3
s \/012+02 +a J_
.M o % R FREE = —7—*? I

oA 13. RrgRif A(1, 2,- 3) T B(-1, - 2, 1) it freTm™ a0t wE 4 § B 7 W e qfewr st
feen_ cosine A FIRTI

- A A A
¥ A W Toufa wfqw, 04= i +25 - 3%
Y
B = foufa wfew, oB
Y
AB = feufa wfgwm

A

A A
—i-2j+k

[l

- =
OB — 04

FaY A M A Fal Fa¥

=(—i-2j+k)-(i +2j+3k)

= A N

AB= (-1-1i +(-2-2)j +(1+3)k

fal Fa¥ Fa¥
~2i-4j +4k

T a1= J2? +(a)? +42
= J4+16+16=6
T WA € a1?+a2}+a3;c\ ¥ o - T = _"1_’%,_‘1)3_
(allallal
¥ —2?+4} +42#ﬁﬁ-aﬁqm= %,%,—2— aqzﬁn%l _72% I

A A A ,
u¥T 14, Toie Foe @R § + j + k AEN OX, O, 0Z % Wid TER Z §IT T
: A Fa¥ A
T : i ;)= a i +ay,j+ayk & -
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]

5

|Js'
[

e
tal tal |aj
—_ AA A
A a=i+j+k
_)
ELI L |a|=\/12+12+12=_J§
1 1

a= cos_l% B=cos_]71= 7=cos'l%
oA ﬁmgmmoxoyozﬁm@ﬁmm%amﬁmgwmﬁﬁﬁ
i ¥ WY S P TR ¥

W 15. fagalt P( +-zj-£)aih G—?+}+£)a&ﬁmﬁaﬁﬂimaﬁ2 : 1 % o W

(i) 3
(i) &g, farnfoe w0 o g R = Rufr wfee 3 St
™ 5;’= ?+2;—;c\_
— A A A
g 00=-i+j+k

@ W E 5 op IR O0F 3 m - n F IR A i T A fag & PriiE =

— — ‘
M%}G‘Iﬁm:n=2:l%l
m+n

L PO R SR: 2: 1 Iwm # fawifsm 0 T fag

A A A A A A
L 2XCEitjr R+ 42 -k)
2+1

~ (-2+1)? +(2+2)'} +(2-1)2
h 3

A A A
_ —i+4j+k
3
A A 1A
=—§z +§;+3k I
(ii) M YR PO T R 2 : 1 F UM A fawifom = T fag

—> -
_ mOQ - nOP
m-n
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A A A Pal A A
- 2(-i+j+l)-1(i+2j-k)
2-1

_ (2-1)i +2-2)] +@+Dk
- 1

A A A A A
= 3i+0.j+3k=-3i+ 3k W
W 16. 2 Rt P2, 3, 4) 3R 0(4, 1, - 2) T Trem T wifEr =8 wear g A )
A A A
7@ : P feafa W, Op = 2i +3/ + 4k

B R W, 0D = 4i+j-2k
- =
TR EfF Op 3R 00 aﬁﬁaﬁa@mmnmﬁg""’—;"‘-’ &

. Op ¥R 0p ® frem T wRw = e fag

A A A A A A
_(Qi+3j+4k)+(4i+ j-2k)
2

. 2+ 4)? + (3+l)} + (4—2)/2
' 2

61 +4)+2k
{ 7 A A A
=_I..+2J—+2=3i+2j+k. I

‘ - A A A
v 17. quise 5 firg 4, B 3l ¢ Rrvds Rafy afaw waw: a0 =30 -4j - 4k,

- AA A —_ A A A .
b =2i-j+k T ¢ =i —3j ~ Sk ¥, ww wwentor e & vivef & Poforawa 1
7 : e e frgs % ¥ '
A A A A A A A A A
AGi -4 j—4k), BQi ~ j+k) IR C(i -3j-5k)
- = =
AB= b -a
A A A A A Y
= (2i - j+k)~(3i—-4j - 4k)

2- 3)?+ -1+ 4);\'+(l + 4)2

A N Fay
—i+3j+5k

|ABP= (=1)2 + 32 + 52
=1+9+25
= 35

AB?
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-l

]

BC

-5 -
[

- (1-37-5k)-QRi-7 + %)

= (1=2)i +(3+1)] +(=5—Dk)

A

A A
= —j-2j-6k

BC? = IEE'|2=(-—1)2+(—2)2+(-6)2 |
=1+4+36=4I

3 3 93 A A A A A A
CA= a - ¢=(3i-4j-4k)-(i-3j -5k)

= B-1)1 +(=4+3)] +(-4+5)k

A A A
=2i-j+k
SN Ca? = |CAP= 24 1P+ 12=4+1+1=6
| AB2 + CA2=35+6=41=BC?
q AB? + CA? = B(?
" $: AABC W% W B ¥ g% )
e 18. B ABC 3 fivg Protfnfiea ¥ & wiv-ar wom wl T 87
(A) AB+BC+CA=0 (B) 4B +BC-AC=0
=
© A8 +BE-Ch=T0 (D) 4B ~CB+CA= 0
¥ : aiewlt & dree B & Fam @
= - -
AB+BC=Cy W AB+BC= - AC
= =2 9
7 AB +BC + AC= 3
a AB+BC-Ca= 3 |
wa: fawes (C) v &) IR

w19, G @ ol 5 @ e wRer § @ Prfaien § & a-wr se wh @y
(A) B =12, fet aifrm A % g
B) a=13
- . o
(C) a v p wTE wH TUEURT T &

(D) 3 W 2 IR 2 = R wam & 9eg R e #)
- TR (D).
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HyAEet 10.3

o9 1. QA i ¢ o b FuRumr e V3 a2 ot 2. 5 = J6 ¥
& &ire 1 HI0T [ .

T : T A GRA g W p F A= e A, A

P
a.
cos O = Er—
RARA
- = - -
wW kM a.b=J6|al|=3 T |b|=2

oo 5 _ B L
wsO= - B 2

9=

S

A

. A A A A A A
v 2, W i -2+ 3k 37 -2 j+k WS HO T HA
—_ A A A
T : TF e a= (i-2j+3k)
— A A A
qaa : b= (3i—-2j+k)

AT g o b F A= AR oI, A

- = A A A A A A
_a. b (i=2j+3k).Gi-2j+k)

cos 6 = -5 =5 A A A A A A
Bl b |i-2j+3k|13i-2j+k|

) L3+(<2)(-2)+3.1

S PR+ R R e 412
3+4+43

T T+4+9/914+1

34 9= cos™! (E)
7

A A A A ’
qe 3. WYY i+ WCHRE i — j W WY F i)
- AAS A A

T : WA |ifg a= i-f,b=i+j

- -
a ¥ b R I

—
a

oar

-
b
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A
m4u&w:+ 3; +7k'~'ﬁr‘ﬂﬁﬂ7:—1 +skwmmaﬂﬁq|

- A

¥ : WM wifog a-:+3;+7k
_)

aa b=7i—j+8k

-__ 5
T g B p WUHY =

- = A A A A A A
a.b _ (1+3j+7k).(7Ti~j+8k)

—) AA A
P51 |7i—J+8k|
1L.7+3(-1)+ 7.8

T PeCes?

7-3+56

= J9+1+ 64

60
~ Jna

WS, Wﬁiﬁqmﬁnﬁaﬁnﬁ#ﬂﬁﬁﬁﬂmmm%l

A

-—(z: +37+ 68,1 (3:—6; + 2k),—(6:+ 27-3k)
ug%ﬂwﬁi'&uﬁwmm-{ﬁtmtl

. e

T A9 wife a
. -
gt c
—)

o= lal
—

16}

- 1A A A
?(2-:+ 17 +6k), b= 5(31-6j+2k)
l A A A
(61+2j-3B)

LN T I -—JZEF

;
;\/4: Zx7=1

%,/ 2 (6P +2% = %,/9+36+ 2
] 1

1 ae=Lxq=

V=3
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e e %1’62+22+(—3)2= ;;—J36+4+9
lmo =Ly
- ?J4_9-7x7-1
<5 9 o 4, B, ¢ = RAm 1 ¥
- 4 uRw W wiwm § gfr g
() TRY 3 RN L F A=A ATAR 2.6 =0
B 2= [%(2?+ 3}+62).%(3?— 67+ 22)]
= 215[2(3) +(3)(-6) + (6X2)]
1
- S(6-18+12)=0
2= %(3? ~ 67 +2k). %(6?+2} 3k
= 5IXO+ D+ (2X-3)
1 . —
- 5(18-12-6)=0
T e as %(6?+23‘—3£).%(2?+'39+62)
= SO+ 20+ (3X6)
1 —
= Sf12+6-18)=0
3.?,? < A ?.? ﬂnﬂwmwﬁxﬁtl
5 223 99 o
alb,blc,cla
@ a,b, ¢ WaR waEg § | i frgm)
ms.uﬁ(?+_b’).(?—?)=sm|?|=s|?|ﬁa|?]q&|?|maﬁﬁm \
¥R (a+3)(a-B)=8
29 33 33 3
= a.a-~a.b+b.a-b.b=8
' 23 -
g a.b=1"5.a
9= 923 9 9
aa-ab+rab-bb=8
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k|| a.a-b.b=8
- -
m faP-| 62=38
R
64| biF—| b =8
22
Ll 63| b|°=8 ,
,;’,_\[E_z_@
63 3f7
_2 2
=3y
- -
alr lal=8]b|
-82 /2
3Y7
_16 12
=S

Ut 7. (3?— 5_3).(2?”?) T A AT Tt |
w:feme:

e I A
(3a-5b).2a+7b)

- - ) - = -
=(3a)(2a)+@Bay(@b)+(-5b)2a)+(-5b)(7

= 5 - - - - =

=6lal+21(a. b)-10(b.a)-35|0 |
=, - > - — =,

=6|al*+2l(a.b)-10(a.b)-35|b |

-, e =,
=6lal“+1la.b-35|b .

afeyr shemfie.1-583.

- -
[olal=815]

I
FT

-

b)
S 95
[ a.b=b.a]
FT

W1 8. SRl @ st 3 5 ufteTor e =R, 2R s AR W & e g e

FUT 60° ¥ T TN wﬁmqmm% n

— I —
T fem ¥ 0 =60°, a.?=_,|a|=|_b>|

-2
- -
s g R pFIRmAvAR R, @
RN
cos 0 = a.b
-
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1 1
2 -
|'a 2 2| af
- -
@ laf?=1 stafq | a|=1
- -
o 12l1=1[51=1. TR

wyR 9, ufy U WA wiew T:’a;ﬁaq (?—?).(?+?) = 1284t | y | 7 &)

e A T )
wWRwmE:  (x-a)(x+a)=12
e e e
q x.x+x.a-a.x—a.a=12
2 - 5 5 -
M | x 2 ~|a =12 [+X.a=a.x]
5 -
q Cx[E-1=12 [ lal=1f@Y
_)
Lx =13
_)
| x |= V13. I

A A

- A A A A - = A A
WeR10. Gy a=2i +2j+3k, b=-i +2j+ k3 c=3i + jmusnifEn

-5 A
a+iAb, c T AW Y A H W A HAC

A M A
wfRwme: a=2i+2j+3k
- A AA
am . b=—i+2j+k
: Fa8 A A A A A
Tz}+l?=(2i+2j+3k)+l(-—i+2j+k)
A A A
= (2-A)i+(2+20) j +(3 + M)k
Ay A
T M ¥ 5 T;+l_b),?=3i+jtr{aﬁ%l
= -
aﬂﬁ[ :1)+lb le
- >
q {a+Ab)c=10

T [(2—7\,)?+(2+27\.)?+ 3+ 7\.)2].[3?+ j‘] =0

32-A)+F(2+20). 1+(3+A).0=0
- 6-3A+2+24=0
q0 8-A=G
. A=8. IW
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i

- -

e I

—_

-
alb+|b|alialb-lbla] mE=

A [a|B+]blallalb-1B]a =0

arf vy

W 11, Znige fon e aiewit

¥
weoTEmE:

B fagn)

0, it wim B 3w i war Proad rester o T

227 7R
fafib-{albdl =0.
Fa: Ry g oy - W= ¥
)
a.b=

W 12. 9 ?._3’= 030
T femy .

&?

=0

-3
al
|a|l b|cos®

am: b W o oftw & wEw )

D)

To

o

(L

F n I

LR
To Ts
+
T

B F F F F

C-lal=1]
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-2 9o
T , a.b+c.a=-1 «(ii)
T Tl () 9, |
o e e
b.(atb)= bi-c)
29 9 -
a b.a+b.b=-b.c
22 2, 3
a.b+|bf+b.c=0 D) =1]
229 2o
Rl a.b+b.c=-1 .-{(iii)
T2 Wl (i) 9,
e T N
c(a+ b)= c.(-¢c)
e e . -3 -
c.atc.b=-c.c
22 3 o,
c.at b.ct+|c[=0
22 oS-
q c.a+b_.c=—l , , ..(iv)
WHIEW (i), (iii) 3R (iv) B ST W
229 99 9
Aa.b+b.ctc.a)==3
223 99 9 3
= a.b+b.c+c.a=—5. I

- -
WA a =0 JU p = 0 &
£ | U SEOT gRT 310 I i gite FHR

!

. \, R
T RME, T 220 b=0T8 2. 5=0%WJIR 4.5=0 AN aa?r{?a»rr:w[-'q‘
BT A % ; B
: =2 A A A A A
A wifag a i-2j+k,?=i+3j+5k

= 2 2 2

|a|= \/1 +(2*+12 = 1+4+1= 6
-

bl= 12132 +52=J1+97125= 35

|
-
a

N

— A A A A A A
= (i-2j+k)(i +3+5k)
11-2x3+1x5=1-6+5=0

-2 - -
A: a.b=0Tq ax0, b =0
ueA 15. afy fimdt B ABC & vitd 4, B, T (1,2, 3), (- 1,0, 0), (0, 1,2) § A LABC

T R [£ABC, e BA wE BC Fd=mw R
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WU AN o g o @
A7 Reffy W, OA= | + 2 + 3k, B %1 Rl wieet OB = — 4,

—3 A' A
am ¢ % feafa Wik, oC= j+2k
= 9
BA= 04-
M M N
= 2i+ 2j+3k
P [od srd e
|BA|= J(2* +(* + (3 = Va+4+9
=

- — —> A A A
BC= OC - OB =(j+ 2k)~(-i)

— A A A A
OB=(i+2j+3k)+1i

Fa¥ Fal A
= i+ j+2k

4 2 2
|BC|= \/(1) +(? +(2)*
5 = f1+1+4= 6
S ‘
wfeyi BC 3R BA & w19 $19 Z4BC
- =
BC.BA
- =
| BC|| BA|
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