WSEE |
(Vectors)

=t

BT G AT @FG FARPANN | CAToe GIC QIR T (@ ST
@ AN Pl ARG AT FAE (P GPPR G BIRT
SRAC eI R TR A | SN A P 8 [qeeny @7 vy, &%,
©F, QI , GG, FF , o7, NG AW, GIFIF AN, orAwiaiF e
TR SIS P | AT GPE APICIT 7 | SNCAT (ST FAF L=
Qe 77 | (&7 (Vector) *5T Teoife 2qey T =17 Vehere 30,
7 o to carry SRS 327 AT T AERP | SE 2ol (enifegmet
QTR '8 (I IO FIRT FAC© FAIcF Vector 4 Ja=1F T | W=
reiferam, swrian @ afaefan S2ferry @R e (Willium Rowan
Hamilton) @3 3b80 el QIf*e (PIFTRIT R HFNZ (SFRT
TG | AT, QTP @ IS (SFFT I TIRIF FACE |

William Rowan Hamilton
{1805-1865)

@ =erwaeoer

g TG (*icT ife -

o (ST 8 (TR A G GIfifeD (©F7 T FACS AR,

o TNfas CIE @M, [ear ¢ (F R wfoes [y aw e @ & F0e AR,
o IS(H (SJH TLHF 8 Y [N T AR,

o ez g fawfas erite (SFCR AW FACS AR,

(SJRT (FAIIR Q0 @ (ST[CIAT (SR @I TR 8 ST FACS 2RI |

‘ JTNG sTfes ST BORG wifes o 35w do ey

AT L.3: (BFF ¢ (FAR M G2 TINFoF (©Fa

A1 ©.3: e eFm @, [ ¢ e efies [fy
AT ©.\9: TN (SRET A

A5 ©.8: famifas exfifos TP e %9

AF v.¢: famifas woce o37

AT b.Y: TR (SRF AN

AT ©.9: (SJET CFF &

AT U b: (ST (STT @O




ST T QZo A T

R .S

@vnér%rw%cw

@2 2Ny I SAf-
o S AMF e~ AT (SFT ITIT FACS AR,
o Tfifed (SRR «IFF, Tl , RS (0F7, ¥y (O[T I FACO I |

[SIRT == | s i, e A, 49 @<, Redre (0%, %7 (%9, IO (9% |

[E[E] erns

BT 6 W GG (SIEE IIRT: T G (DT I I AR | GRS AT 7§ @
NE, T, QAT GTF RS, TR AR 8 91y Wi (o%7 I7ze = | [ ¢ f[¥-az
ToR oY@ I T, R AIeSd At Iy (R (B9 TIX© W | O[T Ao T ‘Google
Earth’ @ ‘jﬁﬁﬁ fifeq g SRgE 6w “grid line” @& GPS(Global Positioning System) F1G5
G2 (SFRAR FleTS 7 |

R q PR AR wee ot s ¥ A @ 20 &, 5 @fe, 25 MG, 10 ELL/Er, 8 B
Bopifv | G Wy Fodefel Y@ ARG [T TR T FAT AR | W_IE FopefT vy Al w=T
FTERCH B FA IR A | @, A7 G5 I8 IR A GRS 40 G 9k oo erees 30 FTf
T, OF P2 i U2 TR G2 OIS J@od 719 (40 + 30) A 70 GLfL | o a2
TR 2R CTRCe 2} oy Eae [edre s /e 20 42 eaes @Ha =79 (40 - 30) T 10
@1, | SI=CE T4 IR R AT SFHF A AL G P8 TR ATAe =¥ | R AR ¢ e =t
RO FHARCT T BN AR A | TSR SProd e AMCS 7R ©ICe! ©f) Tl I | 7278

(i) 9w A1 &R A1 [s (Scalar) M,

(ii) 3= A1 (8FF (Vector) A
(i) == 31 = 1 fSfwe AT (Scalar quantity): @ 75 TS Bg@ A= e Twidaest g
AT @ A AT FR A T | e FEE A ey W @i, @ B 913 @@,
M g, WA, OF, I, WO, TG, SRR, GARE, SN, gie, wfe Teiiv areiss F# R
i |
(ii) 9= 31 (5FF M (Vector quantity): @ 7T P 007 ABICR &y ©F AR T 77 9
s 31 fafMe e Toa T eraes =7 SIt WS 1 (SFF M (FRTHC (9F) FTl 27 | iR (87
AR W @ e Toag wier | v AT dfoms =0k (9T | (@, G, IR, T, GG, o, SR
o et (9% A |
(P BRG STHED AR I T (06 I ST @1 % 0T (S[A0e ST T4 = |

IR | SR DRI AARACHR Aoy A (A0S Sve 8 (0% AT G5 SeTsl
x ey | UGS I |

BT SOt resTen TS efEwreT



TS fTs 5T *ig TG =7

e @R 3 e [oi*e @R (Directed line segment)

(O] M ST T AS (@A G0 SRS TPV | @ (@ (8FF  ACE G0 e o=
@R AT & I AW 2T 7 A, B wdl fee U3l TR SRAE @R 0T | I
EIRCR 9F S Wi A1 AR8R™ (initial point) YR 7K LS 2™ I =&Y (terminal
point) f&T3 e T @ @IHE G W [T @R A1 A @R 91 =7 |

@ AWS QU W A @R gt B = @

A @R A (OTABE AB WAl e =@ C A B D
rers s s @RIeR foaft #ifavs stz |

A . B A

2T 8 (i) 4% @27 (Line of support), (ii) ¢ (Length) 8 Y u

(iii) = (Direction or Sense) |
@ XY o o 30 F9 oAfere @ (&I
e oeier @ 7B feeid 20 +enfoe (@91 (3] U | >

0 X

TIRfSF (SRR 4FF: (I SHIN TEARAR G060 TRHAF (@1 W IS @I q-T & 0 20T,
T TRERRIGE & T o @i € @4 A1 ey 47 67 | W1 e @@l i e fge
G % TR @B €9 @U @Sio e | @, ot AB s iiesid ((33¢ad) €% CD |

e @R MG ¢ foe: afsl e @ @S e%a afe emfsfes 3, Tm ofawe @ @ae=
TR Teifes «k IR e A 7 T2t AB @1 T@RE B gz wifeosed | wiaife s e o
wifal™ AF dRRME Mt | ¥ TME RUITE (BT, @ERTIE (NP (OJCEF WH T A
e AB (S30ad o1& (tail) 9k B e (@Faba Wl (head) 91 27 | W9 0% BA (9T I
fre B 7t A i@ oifesd | A > B

(@ €179 @4l clear 9T 2F)

weife TSR YIFF (@ R A (W 91 AR Sfey e W foy | A @t AB @9 (i 2w, A 8
B mwﬁwm‘ﬁ‘ wwwm|wﬁ‘:‘ﬁ‘ | ‘ﬁwc\-ﬁmﬂ'ﬂmﬁew
el

TRTNT: AP @UARHAE (O], @A MTF (SREF T, (SFAMT @ @ [ (@ee @12 @21 475
LT GR A @IRTR T (2Fea 7 |

CIET gOIF: Ay A« g™ B R oFwa e AB 28w B
F[IRR T4 W | T (@I e e T @ = 8 TR (SIER

™ €@ = (Localized vector) O 2R N I &7 | G HoN@

S WA @, a, b, C,..., U, V, W F (SRF JACE B 1 N5 B A1 O

5 A = | 9K CF@ QAR AN 5T (Bold) ST u IR2E FACS

o | O(F FCS TR AN IHEE GA 1 e T rore o i = @, A

U U T U SRR AB = r RIS (ST B 0 2T |
T (97 (Like vectors): M U2 1 SCO(F (SJ MF G2 77, O OOANP 7+ (9T I¢7 |

A (BT LA YA (T PR W[ 17 IR T | T (8 LR N AT 0y @8 w=qf fog
foq a1 SET 20© AT |

S BLIINCEY



GTAN T+ OEEGAT =T

v
v
v

= a b ¢
(o 4= R clear T )
b
Q4T a, b @ ¢ T (BT, EHEME‘
G a '@ b A7 (9TF IR (STIATT AT (@ G52

R

(STIRRR 7P (@ G2
AT (9K I (OJCAF Wl (Equal vectors or Equality of vectors): 92 I SCOIiHF (BJAE A
(O]F F1 TF M, (i) G N A A0 =7, (11) 9T (FF (@A G2 AT AT ACA 23 8
(iii) aR e «e =7 |

»
»

s R u
u v "
- >
9T u 8 v I 8 s QT u 8 v T 8 UF AT G2
AN AR AT G @A AT 4IRS (@U@ AR |
G | (ot €17 @ clear IS TJ)

(SR NF (Magnitude of vector): (P (SFEF WY ¢ YRRV IS YAGEE (SFALI N
T | U (OO TAE |U| T eI TN 2 | W A (OO ATE @ (ST T ) 2

719 (8] (Opposite vector) 3 Ut v 99 ofe eFa @ ¥4,
= (i) ‘GH\_/‘ S, (STIACT TACHR W T =, (i) v 9T 4R @R

U @9 e @R oy R[S e 23, (iii) v 99 e u 9w
e e =01 RAT (9%F q209 IO TR0 HgE (9%

(Negative vector) <1 & | (889 AB =u =, fofio (889 BA=-u A
TE | AT U 9R —U 9T oasy o1, 58 3T #7717 [eiaros |

¥« (539 (Zero vector or Null vector): (PG (SFCAF NI A1 (AL A1 AN *7 R0 (R (STAGCP
A (0T I 2 | TR W (SFEE WY 8 ARRY G2 | W7y (SFET M I 47 (@4l JAE 77 |
¥ (BT P (@ (DAl (ST WP IR A=A 1 AR | ¥ (SJCAA A8y, (T *5( 0 ) <@

S | % (@IACF O A0 A 07 2w F = 1 AB = O 3 0 aﬁwcﬁaw‘ﬁ‘=o | G
AA, BB ¥ (937 |
AB = U TETBA = —U o7 (93T fage RfY wre G+(—G)=E+§A:M:o.

MeAR UGG (8T 2T G+(—G)=0. FCET U+0=U. T (9T T wCon (4% <1 21 | e
) (SFCAR RG] U weom  fKre T[HIRS |

@ﬁ? (OIFT W@@:@ [ TGIST et (Angle between two vectors):

FF, a ¢ b 3T (e[ 49T @ AT O e (= A o (@I
TeAAg FECR | 0 = 0 20 (ST 20 AN, 0 = 71 T (SFF Y2(6 [AIOTA

GR a:%i‘@*{cﬁﬂ WWWWl

BT 380 T BYe Reifamers



BT wifs >3 *ilg TG =7

IS (917 (Coplanar vectos): T (SFAE ATSR (O 1 &, AW OWF 4FF @A 92
TSR TR TGS 2T AR AN T | GFoA TN2Ifes (@A™ 4 (@ A2 S0 9Y+ FA |

AR AR I NG (937 (Collinear vectos): U2 I SCOIEF (9% IN G0 AFEIR
SR 2T ©(F OIS ANART (8FF 11 20 | I a ¢ b (97 73 aRke 27, o a = kb
@A k a6 &9 |

TN (BT 726 (8F U 8 v PTG (A, AW 736 T AR ¢ e B T, @AT au+ fv=0
A, a=L£=0 =

I ™ (9] (Linear Combinations of Vectos): (FIT (9% I (% 5,5,6’--- LR
QIR NN N T IWr =qa+ fb+yc+ W™ « B,y (TR AR @@E- a+b+c,
5a—2b+7c, 3a—2b-5cergfs oFAeFT a b ¢ oTALFE IR TR |

Hj ACSTET FHEF ©.5
1. (@ (T AR T 4 ¢ M2 @I e IR o 991 23
(F) *I7F (27 (%) I (2T () 9 (ST (9) e o7
2. (reTr g, (i) 992 e feare g3 (ST I+ AW 20T S AN (SF ¢ |
(ii ) 1 o7t Af¥ 1 6 s (712, @ oepet AfRIcs copeiar At et |
(iii) A @ T =0T A] |
ToiRR e fefers fsa @it Afowe
@) (i) e (ii) (%) (i) e (iii) (1) (ii) e (iii) () (i), (ii) e (iii)

@Wm

a2 AT (T A=
o faNifes SRt @, e ¢ TR efterss f[Rfyef e 8 g Fars ARET |

SIRT == | =T @, (9%7 @ fage @, [ [, s [

E[E] s

STT BT 585



ST T QZo A T

fafas coFcaa @i, Rt ¢ %17 ¢ffsF (Addition, Subtraction and Scalar multiplication
of two dimensional Vectors)

(SJRT Q@M (374 I IR ): P, a '8 b 2T 8FF | b U WY a @7 ARRMCS FoIF FACT, a G
MY 1A b IR ARRMF TR TR T (9FF a 8 b O3 @ | GTF a + b QAT I
27 |

(37 @ frger @

g @ @ T OTAF a (BFF [T (FF @R TN €
VAR I OA @ TRFF B | a O3 BRI A /CF b (87
S q7F @AF SN ¢ AN I AB @R H A |

O, a=0A € b= AB | a «7 Wi O @R b 99 R
B G “f¥® @™ OB (9%qCF a € b (979 w36 F A
e AT QI I 2 R ITF a + b TR oS T = |

wifie AOAB ¢S OA+ AB =0B | (fbc@ (5% clear F0o TX)
STHINT ¢ a @ b AR N1 2T a, b 8 a + b (7 foas ¥ fGge Teoy w7 AT (©FT @R @2
A=NSCP (OFT @7 fape 3@ =1 =7 |

W G A P8 Q (BFNT I AN 25 AT g T A ¢ e Afoe w4 =, wra
(ST (@A refeae 340 (eFwara E 1 @ T @ETT P +Q & Wiw ¢ e e
A |

A 3 W T, (F (AT g O 120 e 72fs eFaP
e Q T TEW OA 8 OC =Rl 3fbs <1 =1 10ABC
AERRT T FfH 4RO B @M F | O OABC
AR o OB @/l P ¢ Q (33d 73fbq wwig 1 =g

I @I P FAE | wfe OB=P+Q =@ | @w, O
OABC Atda OC 8 AB 3J® *F™ R N« 8 JNEAT
T O 4R (BT 5O A | (foea o clear TS 29)

Joar OC = AB =P | woq (987 @I fager 7@ 2@ 12, OB = OA+ AB =P +Q | Joa:ROB
3 P ¢ Q (339 4257 s vfo® A |
THINT 3 (a) U2 AN SOl (SFEI @IFSF SIS afeh I 2 | I @ A0 aAfah (W (v (9%

@CT @2 AR [{fY Sepe 41 T |
(b) 12T (ST FRAITT (=T ©OIHR @IC (Feq 2 FRRS [y eearey =7 |

(eI e I 73 939 a ¢ b ¥a Wiy @2 =W, o @ (939 73foa [ae s a—b
(ST7 T AT T W, T A 2T b @7 A Gk el 26T a 97 ey |

& ¢ W T, OA=a 9ROB =h , 44 a ¢ b (9% 73BT
WA O @ b ¢ a @7 &g TAEEB ¢ A | Toar BA
TRa-b©RT AT FMA 1 (©IT @R fage @ TS MR,
OB+BA=0A

— OB+ BA+BO = OA+ BO [Se7 #ts¢ BO @l 9]

C P B

(f°t@ (=TT clear IO TX)
BT 383 AREACH Th& AW



TS fTs 5T *ig TG =7

— OB+BA—OB=0A-0OB [ BO=-0B]

:>BTA:a—b B

wd[e b (SFCH AR a (SRR ARRVF TR @R @ SICre @ Al [T (SFF T
FE |

4t AB=0B-OA=bh—a 9eise 7w |

TEIN: (979 QIR fager 7@ e F@ 136 (0% Rt (934 fdfa Ir e 31 I |

(SR (FAIR 1 IRYT ¢foF: (FAT (B[ G5 (FR AN I TR TR @0 FACT QeI G5 (ST
T | W T, U @ AT (ST GR M (T CPICAT (=R A T TR | i

SR (8T U AR (FIE M GF @] mu G0 (SFT |
@A U G (O] GR 2 € —2 @ (FICAT (FF 1 IF IR ZC 2U 8 —2U F26 (SFA |

MU (ST LAMBref fomaet 3 2u _ . -2u
(i) mu <= W= :‘mﬁ‘:|m”ﬂ‘;ﬁl‘?ﬁ§ MU (ST _ C

s U coTe O m| @ | ——

(i) U 8 MU (STCER YT (I G2 L[ FAG | mu >
(iii)) M>0%, mu 93 e u ¥ s ¥F2 2(3; (fow@ (2% clear FC® )

ARWCE M <0 =, mu @7 e, u 99 facasa Reifie =03 | o

(iv) m(nu) = n(mu) = (MN)U. GTTN '€ G5 @R 1 I TR |

[T 3 T T, AB=BC =u
.-.Ejﬁiﬁzzgzzﬁ._ ~ ~ A B C D

9 AD =3AC ==, AD =3(2u) =6u=(2.3)u.

(v) @ m=0E, mu=0u=0 (3 (SFF) T, X (SFE W FfE 77 |

fefee eFmm @mr, [{am ¢ (=R eftersa [/ (Rules of addition, Subtraction and Scalar

multiple of two dimensional Vectors)
u,v,w foqfs (oF7 I @R m ¢ NG FF I " TRAE &

v

(i) u+v=v+u [eF7 @taR fRfer ]

(ii) (U+V)+W=U+(V+W) (57 @ItaR =eare f&fe]
(iii) 0 * (5T Wifeg Rm T &, u+0=0+u=u (7 @R srom 4]
(iv) 2fsfs (88T u T U6 Sy 2T (TFT —U R IF &7,

Uu+(-u)=(-u)+u=0 (%7 @IeoF =i ]
(v) mu=um (1= wferera & ff]
(vi) m(nu) = (mn)u [(F1R wfereras sT=rarem 4]
(vii) (M+n)u=mu+nu [FT7 wferera 35+ faf4]
(viii) m(u+V)=mu+mv (5] @To™ 35+ ff]

(ix) I(u)=u

o7 @R R RfY (Commutative law of vector addition) @3 &=
T 9, AABCUTAB BC o/l W@ P, Q 726 (987 Afos o1 &1 | (8% @k fager @
s, AC «tie e Wi 6 s et waiea | 4wy, s AC = R 1 ®/=eT, AC = AB+BC -+ (i)

S BT 589



ST T QZo A T

wfic R=P+Q |

Qg ABCD RS0 SF F20+ | OIR0e,
AB=DC=P ¢ AB| DC @=

BC=AD=Q ¢ BC| AD | SRAADC ¢ (o4
@I fager 9@ ezt e A2, AC = AD+ DC - (ii)

wdfic R=Q+P | A S

Q3T (i) ' (ii) T3P ST =%, AB + BC = AD + DC (Pw@ c2%7 clear 4rs 27)
ot P+Q=Q+P

. (9% @R [ [fy e |

(O/T QAT e [{f¥ (Associative law of vector addition) &3 &
W T, U LV e W (530 @ AB, BC ¢ CD =i 3ifb® a1 =1 | @9 AD, BD ¢ AC @i
3 | 0% @ Tape @ G FE AR, D W

—_— — s — —

AABC @AC = AB+BC =U +V C
4R AACD@AD = AC +CD = (U +V )+ W ---(i)

S, ABCD @BD =BC+CD =V +W

@R AABD aﬂﬁ:ﬁ+ﬁ:5+<\7+W)m(ii) A U VB
@< (i) ' (if) T A2, (U +V )+ W =U +(V+W). (00 O clear F00 2)
we (DT QT REAe [y @wifere |

Hj AICTST FHR L.
1. AABC - @3 foafs I 7T 432 T foaD (@Face a8 e Afoe Fac1 wievs =1fd =03-

v

(¥) AB-BC+CA=0 (¥) AB+BC—-CA=0
(*) AB—BC -CA=0 (%) AB+BC+CA=0
2. 3 P, Q3 oFa =0, Ot (o7 e ffewa ¥ 2eem -
(F) P-Q=0Q+P (A P+Q=Q-P
(M P+Q=Q+P (7)) P-Q=0Q-P
3.3MU Ve W o0 (oF9 20, ©F (9F Q@I SRCAe K1Y 2T -
(¢)(U+\7)—W:U+(\7+W) (ar)(U+\7)+vV:U+(\7+vV)
(sT)(L_J+\7)+VV=L_J+(\7—W) ) (L_J—\7)+W=L_J—(\7+W)

BT 588 IR T v



Twed Afds 37 oE TG ==

@vnér%rw%cw

G Ay <ITT SHAf-

o IS (SJFCAA SR*F [T FAC© AR,
o (SIS ICHAR JAICE B FAC© AR,
° YT (OFTF I, | I FACS AR,

o SRYF (TFF N FACS ARG |

[SIRT =7 | ST T, SO JF, 5P (999, NI (9T |

E[E] s

ITOET (SFH: (ST TR @ 8 I AT TR T2 UL AN (IS A1 fawifas erite s[gs
I (SFEF T NSNF S | 94 [US (@ s s[ige famifas 3 fawifes aoce e%a
TG 41 TS |

ITSET (SREE R*F (Component of vectors in a plane): <P, U2 TTOE U IR V (STIAES
SRS (@ 0, O VIR U 9T SR*F =U cos §
U €9 V A SR*® =V cosd
fotm, OA=u, OB =V
S VRS UG OR®e =0D = OAcos @ = |g|c050= ucoséd
U RV @I = *F =0C :OBcos(9:|\_/|cosH =Vcosd

fanfas ©tT (SJEF THARH 91 Sk*1F (Resolved part of a vector in a plane):
W I, u @ ©Fq, T FERY  0(0,0) @R
AR A(a,,a, ) SRETOA=U (T SRET (87T | WAl @, Y

(ST AT ML @ (B[ (e @3 G (o7 al @l A(a,,a,)
= AT @I @7 AW W 1 X -=rw e @ (9%F

i 7] a, (@ of OB =a,i 9o (957 A =, T W 5
T a, @R 7F T3 X o s wmerIBA=a, | @9
(O TG AT TN a, R TF QY -www e | @2 _ A
i, Y - e @ @ (0% | (979 @i fagw @ O a,l
(¥ A%~ OA=0B+BAT, u=a,i+a,]

a,l q®Ra, | T UG SRS I SR | U (B[ A |u| = \[a; +a;

A

|

QD
>
—

@FP (9%9 (Unit vector): @ (SFEI (I A1 T 3 (1) OCF 4P (SFF 0T | N *«F 77 G @
(I (SIS N T O T @ (SF[A6F T o[ ©IF AN o GG @5 (8| oAnean

STT BT 8¢



ST T QZo A T

WIGWWW‘G‘#O T, UCOREE e WAl O WA e G 9 (9%

ﬁ:ﬁﬂemwlwmawﬁw T = (SBT/ (SRFA T I 7 T | GFF (S/T AF™ A &
u

(OTT AP AT MRS« I T T | 3 2T & 2715 T 194 Q@ “ U6 41 U It ™ |
@, O T 9k OX ¢ OY @y I X -

o 8 Y -SrF W @ W e, XY AN A

g @3 M (x,y) IMHE X ST @) Y
MN &% B @0, M @1 ¥ @RROM =1 €
7| O=CTON =x ¢ NM =y 03 =1 @2 r
X € Y -IFRE FgE e a3 ($FT TG |
A . ON ON ON
S| RA I = =——=
‘ON‘ ON  x

M (x,y)

[—

A
v

S.ON =xi 0

-
P
>

W '
INM| NM -y

(5% @I fage- @ P AONM (2t nex ar, OM =ON +NM . r = xi +j

SR, ONM it fager Taee =A1eam A, 0M 2 = ON? + NM 2 A1, r° =|r[ =r? = x* + y?

aR

Lr=yx2 4y’ o OM = (IR 7 T O3 (O %:%:%

X“+y
@A (R xR A1 faifes eeits) FICSi gares &rt I fGwifes g *&fS (Representation of
vectors in Cartesian coordinates) ¢ ¥4, OX 8 OY @%¥ 7 O RMre it @ 3 |
S O FR™M @R OX 8 QY @Ued T X 9% 8 Y -IF i I | W IFA P GFfo 7 |
Pt OX @3 ©*RPM #® 519« | PM @3 5w QY

TAFON Wl (5 ot | OTZ OM (X ARl vt

@MP @y BT & | UG OP =1 B P(x,y)
2T P E wege (9%9 | ¥, OA=a N

eOB=b | r

. OM =xOA = xa 9 b

MP =ON = yOB = yb ) A

< 926 o e fage-m@ipies AOMP (e 4R, S a M X:
OM +MP =0OP
T, xa+yb=r
S r=xa+yb

TP Rz famifers g1 2o (x, ) 1, m |

ash EIEF ARSI 18] FRS@ r=xi +y] V| IO GNfaF (SFER FCSH AT &P
=

YI

v

BT 38V et BYe RefRwrer



TS fTs 5T *ig TG =7

QAT (i) (X, y) M1 @GRS |
(ii) xi,yj =T r G@X =% Y -OFF ERE ORI (OF |

X S0 (g e qFF (934, fzg—M:OTM OM =xi ¢ X wrFa ddgs W «3s
o=A, —I

a«Y-WWWawW,j:SE:ME:'\@P MP=yj € Y -Stwd drgs s
GFF (O], — |

(ili) X,y 1 & OIS 0T |
(iv) r g a=8 77 0(0,0) ¢ & 77 P(X,y) 2T r=(X,y) CRI =T |
r

—_— ~ Y

s = +y?
OoP

(vi) OP 3aa widie 1 (9%a T 1 c@“@aawc@azﬁz%: XI +Y]

(vii) @2w, faShr, PO ¢ b9 DYSTA (@ (S Rga WG (0T TG XI + Y, —Xi + Y], —Xi — Y]
eXi —y] qR G S FART TAIGFH(X, Y ), (=X, Y), (%, —Y) ¢(X,~Y)

SRYW (984 (Position vector) 8 (I g ™7 MCoTs oy @ v 4
@I 3 S_EH @ (9% 7/ i 790 =W, oitE @ g Sy
(S T | i P
@Fq, X -%F @R Y-rF O [{re 97K s¥od (@1 IE(R |
si=esl 0 sl fafve g «=e il 1 O fga sTesies @ @reat g
P «q o<g (859 =@ OP | OP =1 =1, rts P g g
(ST 1 T | S_YF (SFAP Ml (g €11 =7 | @A O [qee
(9T - ™ (vector origin) Il T | T FACH G (SFACH
FEIE (9% (radius vector) I =¥ | fafas gARS IR @Il 7

P Jreim e (x,y)=e, P @ o< (0%
OP=r=P(r)=xi+yj |

ey, funfes geres I9Em @ M Pas 3RS
(X,y,2)=1, P e oge 887 OP =r =P (r)=xi +yj + Kk |
g,0 i 9R A, B &= 720 e SRg (oF9 I
OA=u,OB=v | oG (o% e [fk sepi
AB=v-u=0B-0A, 2|

v

STT BT 584



ST T QZo A T

TArad 1: M (4,3) g o= (0% el e |

A
F: 429, OX @ OY TG X —FF @R Y 7 | Y
M (4,3) fmf6 XY — ST go 1 e OM @1 F6e | OX M (4,3)
-9 TATMN =18 fae | ©iztst ON =4 @R NM =3 | @2
(ST A fage-s@epits OMN fages (At 1%,

OM =ON + NM

~.OM =4i +3] < _ >
o M (4,3) R Sagm (o9 = 41 +3] | o N X
Refeaat s a1 Refewadt @ s_gw (939 ¢ O (9% Ffw ¥R P,Q 73 SRgF (977 TG
OP=u,0Q=v | R &9 PQ &m:n Site wHes
FCAR 7 Sy (oFF ey e 207 |

g, R 497 o9 (8FTOR = | 7w, PR:RQ=m:n

g, PR _m a,ﬁ{ﬂj@
n

RQ n
Qe , (9% @R fage-s@Pita OPR fager (2t 112,
OP + PR =OR 11, PR=0OR-0P o u P

Seed, ORQ firgw 27 =17, OR+RQ =0Q 1, RQ =0Q-OR

ﬁ—@z(%)(@—ﬁ) a, [—g:(%j(\_/—[) A, (r-u)n=m(v-r)

A, rn—un=my-mr 9, rm+mr=mv+un 0, (M+n)r=myv+nu .'.[:mwng, 1 et
m+n

fefe R g Sy (0%« ol 3 |
@ (i) I R P PQ  @mew g =@, w9 m=n =™ WX,
n(u+v S
_v+nd_ (u ‘):l(g+\_/) A, u+v=2r a, OP+0Q =20R =F |

n+n 2n 2 -

_ myv-nu

(i) IR T PQ @XM m:n SIS RfFee T o, . r
m-n
(iii) P,Q,R «¥ o™ (oFT TWEHIU,V,W ETP,Q,R [M@w e =@ I @R &
PR =k.PQ 1, w—u=k(v-u) =1
(iv) PQ @4r* AW R 7re1: 2 Srite SRiow =1 o,

=

9|

Q

2PR=1RQ ﬁ:%P—Q azgR—Q=§@
P

T 2: PeQ 926 g gke TP (4,6) ¢ Q(11,4). (i) P = w=gw =%, (i) Q

g o (2% @ (i) PQ foefar e

I 4P, OX @ OY TG X -97F R Y - |

P(4,6) ¢ Q(11,4) 2l XY -ot1 g7 <t PQ

ol e |
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T s S o TG =
=0T, (i) P Wwaﬁa,@:ﬁmi:[“j. Y P(4,6)

11
(i) Q foga o (%, OQ—11I+4J—( j Q(11,4)

(iii ) %:(11f+4j)—(4f+6i)=7f—2j=(_72j.

O X
Hj ACTST FHEF L.

1. foufs e wge (oFa TA@E | +2]+3K, -1 — ] +8K @GR —4i +4]+6k == (aw @, g
foafs «afG s fage A07 w3 |

2. OA=2i+3]—4k a®ROB =4i —3]+2k =T, |AB| @ S« foyefar e |
3. P @R Q& GRS WA (4,2,7) @k(3,4,—1) €O g |
(i) o (SFF P T2
(ii) |PQ] forer e
(iii) ¥ @, OPQ fagelt swfeqre |
4. @ s @, A(l,-1,-1), B(3,3,1) 9= (-1,4,4) ™ foaft «@afb woreeass Tomr wfye, T
@7 P(0,1,2) |
P @R Q e g T (3, —-5) @R (—8,10) | T& ©eyd fofers 5 - 7+ &vse T e |
5. P @ s@g (9%F (@02

() 31 -5] () 51+3] (1) 31 +5] (9) =31 +5]
6. Q @ Sg (8] (FAG?

(F) -81—-10] (%) 81 —10] (1) 81 +10] (9) -8 +10]
7. ‘@‘ G W F©?

(F) /646 (¥) /366 (1) /346 (%) V696

)

AIRIR

@mﬁ%@zsw

@3 AT T SA-
o MMNIfqSF SHIRFST T ANLICT (SREF AT FACS A |

[IRT == | TR, Giftifem, W4ges (1, TN, SRy, T, Regw
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ST T QZo A T

[E[E] s

famfes enfafes et e o7

AR 1: (97 T&oro eNel 9 (7, fagrer (@ (@I 92 I ThRAE TREM @R @ fagre gor
2T LS @ TN |

IA: N7 39, AABC - @9 AB 8 AC J2aid¥ TGa TR @* DE | 9N F60e 209 @,

DE:%BC @9 DE||BC | AADE @ (339 (@Ito fager o1a ecam 3ea 412, AD + DE = AE

1, AE—~AD =DE (i) A
wgefeld, AABC @ AC — AB=BC----(ii)

@y D ¢ E W@ AB 8 AC @7 iy I I1%,

AB =2AD @ AC =2AE D E
@2 (ii) tts AC — AB = BC

a1, 2AE-2AD=BC 31, 2(AE-AD)=BC

a1, 2DE =BC [ (i) =l B

St ﬁ‘:%‘ﬁ‘ e DE:%BC (e (o clear F7¢ TJ)
9 BC 9k DE (STTEEE 49 (@ U3 [ SN 20O AT | (58 qrwm 99 (@9 fon |
FE? BC aR E@WWWW|WDE=%BC @3z DE || BC (&)
Tarea 2: AABC @aBC 9=e Wi D 201 (7wl @, AB + AC = 2AD. A

Sg: AABC —«@BC Ia wfig D | A, D Q% 32 |

AABD - 4 (93 @I fage @ & 63 118, (@0x

AB+BD=AD-(i)

SO, AACD — @ (9FF @I fage 3@ 2w 33 AR,

AC+CD=AD-(ii)

7 (i) @ (i) T 57 1%, AB + BD+ AC +CD = AD+ AD .

ar, AB+AC+BD+CD=2AD----- (iii) B D c

@ze D, BC @3 Wi ¢tzg BD =CD «<k BD €CD
(%7 7257 4T @A G, A S 58 wvg e “eeia foife | Fitez, BD+CD =0
wroqq, (iii) t2 A%, AB+AC +0=2AD .. AB+ AC = 2AD. (2frs)

THIRE 3: (BT A&OCe 2N FeFe (@, AMEACF F6%T 2-T=i0F e 56 |
IN: €, PQRS AERicad PR € QS 726 3¢ | el F0e 2(F @, R AR=IReE Taefee 37 |
@1 AF, T R0 RTs (27 FCACE | T I, S R
PQ=a ¢PS=b | @zg PQ| SR €PS||QR
.SR=a eQR=b

b
APQR s #ii2, PR = PQ + QR
A, PR=a+b (i)
P a " Q
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TS fTs 5T *ig TG =7

W[E, APQS 2w #1ig, PQ +QS = PS

N, QS=PS-PQ

A, 0S=h-a- (ii)

@=g PR@ PO e, ¢if6 (i At K «a &=y 1, PO = kPR---(iii) a1, PO=k(a+h)
WRE, @@e QSeQO0 W@, ¢ FFw IAMA @7 T A%, QO=A4QS--(iv) T,
QO =A(b-a)

@I APQO =@ #ii7, PQ +QO = PO

a, a+A(b-a)=k(a+b) @, (1-k-2)a+(-k+1)b=0

@RY a 8h WL @I S[PS T4, F&E W AR, 1-k—1=0 8 —k + 1 =0.907 LT I
vﬂi‘,kzzzé.wkeimw(ﬁi)e(w)-amﬁﬁﬁﬁzéﬁﬁ P 66:%@.
e TR IR AR TEdfes R | (AwfTe)

g gt ¢ P e e @k PQ=a ¢ PS=b | @EPPS @& QR *FF{ 7N @
NEAE | feqR PS=QR=b. Wg@#eld, PQ &R SR FPR NN ¢ A &
PQ=SR=a IQ ¢S fmuem wqg~ (o7 I@ma 8 b | OEQS FH Vyfva =g

cﬁazgzﬂ. S, (BF @R fage 3@ e @ A2, PQ+QR =PR 41, a+b=PR wffieR

e S (OFT= a+b. OEETPR Wﬁawﬁﬂﬁwﬁcﬁaz%g.mm €QS = 73fa
TG S (57 G L1 %Q. SR ANECF ST sfriacs Ifafee w7 | (emfTs)

Twiza 4: AABC - «d BC, CA ¢ AB s Fif% TGP, Q @k R | (a)o%a @ fage
g 31 TS @ 3971 F 1(b) AB ¢ BC (9%7@a® BQ ¢ CR (STTI NAITH &M T |
(c)emme 3% @, AP+BQ+CR=0=0. A

FG: (a) Ao qme |

(b) €= AABC - @ BC, CA @k AB rgd Wi

@ P,Q @&RR AP, BQ @& CR wariafe R Q
ARG [Tre @ 363 | oG fageibe oy |
AP, BQ @3 CR Wqiefer si=ica G vqre 1:2

SIS Sreffew =7 | @< AB = 2RB = 2(RG +GB) B 5 c
i a2 34 L

ﬁ:@_c—e%@_gcﬁ

(c) BC - = ey P <, ﬁ=%(ﬁ+A—C)

S LIS



ST T QZo A T

seron, BQ = (BA+BC)  CR =~ (CA+CB)

".AP+BQ+CR~_(AB+ AC +BA+ BC +CA+CB)
~{(AB+BA)+(AC + CA)+ (BC + CB)|

= {©+(©)+(0)} =5(0)=0=0 (emfre)

P C
Tvieze 5: Giifere fode g 1257 TivE EES @R TedE g Fafbd Tede @ tRedy
A @R SCER |

AgE: @ PQRS Giffemica PQ 8 SR g 73l sieas «R PS ¢ QR 3k u3t fo4s | foda
IR 1209 NG TAEETM 8 N | &9 F900 =3 &, MN - @R

PQ € SR eI qig 92f6d e «k MN :%(PQ+SR) g R

G, (ST Qe fager 7@ e e AR

MP+ PG + QN = (MP+PQ)+ QN = MQ+QN = MN F N
RIS + SR + RN = (MS + SR ) + RN = MR + RN = MN Mf &
el Y20 9@ Q@ I AL,

(MP + M)+ (PQ+SR)+(QN + RN ) = MN + MN P Q

r, Q+(PT9+S?)+Q=2W(@@ MP ¢ MS @& QN ¢ RN (o34 w35 el 453 (A
I 58 o s Foidrs; a2 MP+MS =0 @ QN +RN =0)

wSGT 2NN =0+ (P +5R)+0=0+PQ+5R+0= PG+ SR .'.W:%(@m—s)

GCF@PQ ¢ SR TG (SFF QAW AT AP YIRAE SOrdG (SHCAA YRR FST;

FET2MN A1, MN (8409 4@ PQ ¢ SR (S8 7aB9 SIedr | (@
S PQ 8 SR G W «53 s [f#% (oF7 2em PQ + SR (9747 i PQ ¢ SR <rg 73f5a

A @I A | e MN :%(PQ+RS)(2N®6)

Hj ACITST FHRF L.8

1. (a) AABC - «3BC =a,CA=b a® BA=CcT, MF &, a+b=c

(b) AABC - @D % BC 3@ 7499 | AB =c @3k AC =h =T, (AW @, ﬁ:%(mg)
(c) AOPQ - @OP =a @¢®0Q =b; PQ@® T R« «3f6 &% @, PQ=2QR. &

%9 @, PR =§(Q—g).

2. (SFF *Mafore &xd B @, fagred w4y foaft i |
3. (OFF FaOTS N FFA (T, TEOW IIET 2T T 6s |

BT 3@ e TYe RefRwrer



TS fTs 5T *ig TG =7

. (SRR MR AN P (@, WIS (I GF FAC |

. (OFF T&ere T @, TRER 97T *HACF F9SI(J (’A I |

@ (P TOQCeR IRSFR T Tege et G0 AMBRE Teolg =7, eI P |

Ma N f™ w3BPQRS bvestem PReQS =f wifis wafm o @,

(a) PQ+PS+RQ+RS =4NM (b) PQ+QR+RS +PS =2AD

PQRST s> stesgs; PQ =a,QR =b,RS =¢ @&=ST =d =1, M9~ @, PT =a+b+c+d.

. (a) ABC fagtem BC,CA ¢ AB red w4 3@ D,E ¢ F =, BE ¢ CF 37 u3f5ee
AB 8 AC (339 7253 G MA 0T &5 S |
(b) OAC fagrer AC /@ W™ B; 3 OA=a OB =h =, ©% OC (®TNF a ¢b @&
TG ST P |
(c) OP =a, 0Q =h 3 OR =a+b &=1,0PRQ F «awaa Toge?

10. ABC firgrera BC 3 Wif¥% D =01, (74 (7, AB + AC” = 2( AD” + BD?)

11. PQR fagteQR,RP 8PQ =@ ik L, M 8N =, 99 P9 @,

W+Q—M+m:0.

12. A €B -93 S{gF (°F7 IA@FHa 8b T, AB- @7 T4fifge C W7 g« (9%d W w5
@, AC =3AB=7 |

13. (a) A, B, C w@eze w@gw (9% TUW a, b, ¢; ABCD fcaa D g s (o%s fadfa
P |
(b) ABCDE <5 seeger 2eT, &I el @, AB+ AE +BC +DC + ED + AC =3AC

14. (933 “afers g T+ @, fagred MY [ (2t oo qed ToiF srfee gy 7= |

15. APQR -¢3QR, RP ¢ PQ 31gx 4™ foao zei@e U,V ¢ W =@, fess et 5 2

(F)PU -QV —RW =0 (PU +QV +RW =0
(M PU +QV —RW =0 (%) PU -QV +RW =0

N v s

O o0

@2 2Ny I SHAf-

o o eite (eFER W% ey Face 2R,

famifas eoite 1, ],k 51 Fe0e AR,

OFAF 1, | ,K -7 LT A FACS AR,

i ePite (9T @I ¢ (T Wfaedtd |, |,k -9 LA L TS A |

T fawifass gar, fafas erte s (0%, (S| W4 1 4y, fawifas emite (e|wEw
QT

STT B 3¢



GTAN T+ OEEGAT =T

[E[E] s

Temifee wite (0% 1, |,k 97 T ¢ fawifess geees foafs sange o <area
@ Foafs ¥ (T [NIbA T T OCF TS IFF (ST 0 |

JSTT GRS X,Y €7 -90a qAIgd Med G5% (07w 1, ] € K @l
2 2T |

famfass woes 1 =(1,0,0), j =(0,1,0),k =(0,0,1) |
" z
s @oie (9% Xi + yj + 2K (3FACE | Y |3, (X, Y, 2 ) AI0S &7 1 A
z

e (R’ —orite) gaRs “afors (o3 Ruame 3t sr=is

@, OX,0Y 8OZ @& K0 RWre e v 4
fifte =R, W OFRMm @R @U@
UG X, Y 8 Z T (S-S ) o= 7 | B F

W I, X,Y 87 -0we i G5 (9Fq TAEHAI, | 8 D
K @R @I R P @@ IS TS (X, Y, 2) | T ) A
fo@ i A8, OA=x, OB =y«dROC = 2.9RE, 9% O I
(SR LRl ey M, . /C E
%z%:.ﬁzxf\—ﬂ?w’fo_é:yj @ OC = zkK. :

OA X -
FY O @@ et P R oRge 09 OP,9¥qOP«@d  myi=r ¥,
AOPD —4OP =0D +DP---+(1)

@R AOBD —~ 40D =0B +BD-+++(2)

o9, 0P = OB + BD + DP = OB + OC + OA

@zgDP =OA¢BD =0Cd®R TTX,Y ¢Z -orwd s @3¢ (9[9 TG  i,] @
k...OP=0A+0B+0C |

TOAR [ =X+ Y] +2k 9% (@FABE TR (BFF A @ @A TG (X, y,2) 99 TG (9T I |
G X, Y, 2 T TG I [ (ST SR W (X, Y,z TN SFa@d ©74qOP (9F@d &7
ST @R Xi, Y] @ zK TG Say @9 OP = 1 = Xi + Y] + 7K (OB e |

COFCE A A O e

OP? =OD?+ DP*[-- DP 1 OD]

a1, OP? =0B? +BD” + DP?[-- BD L OB]<r, OP? =0A’ +0OB* +0OC” I, r’ = x* + y* + 7
ModR, @=[C@°@?W3TW, @‘=OP=F=|£|=1/X2+y2+22_

- OP Wﬂmwﬁa,ﬁ r_ xi+yj+zk

55‘:m_\/x2+yz+z2

_—
v
Pl

a
| =
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(ST 1, |, K G GCT 0T

i, J, K 9= T (X, Y, 2) (SRATE S IR0 WISH 1 = Xi + Yj + 2K
@H-a(a,,8,,a,) = ai +a, | +a,k W, r @I ;™ X,Y $Z -S0wa 4G e A I
a, 8y (P TAY FA A cos a,cos B 8 cos y (T I (SJA M (PN 0T |

TS O I SRS G (OFT 1, |,k 7 CaRi87 gt

X,Y €Z 5% @9 SRES G5 (9Fd W i,] € K @7 & 1.0 =
[-.-m=1 GR | (9T o7 TR AT 0° @it Terry e SgereE, J.j = KK =1.
W,ij:\f“j\cos%‘)=1.1.0=0[-:m=\i\=1a¢<fsjcv%a w2 o fteor W 90° e
Tty e | eI, j.k =K =0.

Iilcos0’ =1.1.1=1

o erits (SIET @PIT 8 (T 17 eSS 1, |, K 97 e e
e, O MY @ ses A 8 B @7 fawifas s« %<
TG OA=a=al+a,j+a,k € OB=b=bi+b,]+bk.
OACB ¥ RRE SRIq IFE @7 3@ @ IR | (5]F @NF

ﬁ:aﬂﬁﬁ:§+Q:(a1f+azj+a3I2)+(blf+b2j+b3I2)

. a+b=(a+b)i+(a,+b,)j+(a +b,)k

- (a,a,,a,) ¢ (b,b,,b, ) coTea Q@i 1 =i

~(a +b)i +(a, +b,) ] +(a, +b,)K X

O

ZA

SwrA 10 A(X,,Y,,2,) 9B(%,,Y,,2,) T, AB=(%,—x )i +(y,—y,) ] +(z, —2,)k e
FAY: W TP, O 9 | T O iy sesiess A ¢ B @7 fawiifqss

TR T e AR b e A(X,Y1,2,)
g (9%9 @ OA= X1 +Y,]J+2k €OB=x,i+Yy,]+2zk
(5T @I fager 7@ &ear e 22, OA+ AB = OB
?ﬂ,N?;:@—O_A:(xzhy2j+z2lz)—(xlf+yli+zlkA)
.-.Ké:(xz—xl)h(yz—yl)]+(zz—zl)lz o BV(XZ,YZ,ZZ)
x PR | a=37+2] 4K sb=51—4]+7K =, (3) 5a+2b 8 () 5a—3b fdfw
ST | T
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GTAN T+ OEEGAT =T

Hj ACITET FHEF ©.¢
1. T gaRis SIS @ (O] (FH0?

®) —i,—j ek (N 1,] 8k (M i,-] 8Kk (@) 1,] 8 -k
2.a=31+2]+4K,b=5/+6K @ c=5i —4] =T, a+2b+3c=Fo?

(%) -281 —18] —38k () 241 +21]-13k

(M) 151 =17 ] + 25k (%) 281 —10] +16k

. .

i

@vnér%rw%cw

G 215 IC FreA-
o RN (ST AN [N @ LT FAC© 2RI |

E[E] s

TR (SFF I (Vector equation of a straight line)
@ [NAE Gepenst [E @3 (SR0ET MRFEIR TR TR (SFF TN (667 Fa0e 207 |

TASNW 5: (A @, A(@) RAE @k b (ST AR SR (SFF TN = a+th | @A t
B FRINGE IR ARE (AW @, TP (r —a)xh =0 APICNE AP 1 T |

aure: <, A(a) fRegendt e QWWW@AB. AB Aa) o (1) B
47 T @ (P g P (r) RETAP =r—a-(1) 3 ~ >
@G AP @R b ITERE, AP =tb---(2) @At @3 “IRifom |
¥ (1) @R (2) WF AR, r-a=th=r=a+th---(3)(awmfrs)
SR, AP € b IR 26T TR (SFT @4 =7 20 | el b -
APxb=0=>(r-a)xb=0-(4) (@) -
QM (3) w2 (4) e e g A |

TREAEIR (S AN, ' = a+th @7 FcSAT (Fwifa) ==
W FEA, r=ix+ jy+Kkz, a=ix + jy, +kz, @& b=il+jm+kn. ©=E r=a+ths A3,

i+ Jy+kz =ix, + Jy, +Kz, +t(ﬂ + ]m+|€n)

A, T(x—x —th+ j(y—y, —tm)+k(z—z,—tn) = 0.
@RY 1, J,k ST (8% (1, ], k @ 7201 e ), TSI ST 1R,

BN BIR e e
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X=X -t1=0,y-y,-tm=0,z—-2,-tn=0
X=X — Y=Y _2-¢

=> X=X =thy-y =tmz-z =th = = =t= = =
m n I m n
(NI 3 X_IX‘ A - C@?W‘W’[=fxl+jy1+|221+t(ﬂ+jm+|2n 1 3
m n
SFRINGR | SRfe FFE@IR (9FF T 1 =a+tb uﬂaWﬁﬁzxﬂW@X—IX‘=y_y‘=z_zl(=t)
m n

TAAMy Xz e T @, A(a) Rt @k B(b) @ C(c¢) Rgacas et Sei S A
(O AP 1 =a+t(c—b) @At GfF Ay=IfNGE w2 =T (r—a)x(c—h)=0 1

et 437, A(a) R @ B(b) ¢ C(c) frmmm A(a) A M,
IR IR AR F@ AM . AM @3 87 @
T R P(r) 22T, AP =r—a-(1) ,
st BC =¢-b--+(2) B(b) C(e)

@zg AP @& BC IR, oIk AP =tBC @RIt «f ~5=ifiem 1= r—a=t(c—b)
=r=a+t(c-b) (afrs)

o, AP @xBC AR ReWH  BEHE (9K e U A
Wﬁﬁx%zgz([—g)x(g—g):g. (emfee)

Ty 0 AN e (@, A(a)9R B(b) et sREEE ceq9 sl r=a+t(b-a)
@At 4G A=IeE w4 (r—a)x(b-a)=0 |
& w2, A(a) @R B(b) sl it AC. AC @ B .
«%f P (r) &1, AP=r—a--(1)9RAB=b-a-(2)
@ZP AB @R AP AT | ToAR AP =tAB---(3) @emAt
@G ARG |

(1),(2) @<= (3)c= R, r-a=t(b-a)
=r=a+t(b-a)--(4) IRE, AB «RAP TR

G T (ST @l 47 I | RRAPx AB=0=(r-a)x(b-a)=0-(5)

QAT (4) QT (5) TG e o T |

@5 8 3Wa = 0 =7, O TR TR =03 | qow F=@eifs =@ r =th.

A 1: 31— 2]+ 5k gl @R 20 + | — 4K (ST TEEET FEEE AN (SFF 8 IENT
wreica e T2 |

TG 4PN, a=31-2]+5k @R b=2i+]-4k | o=ria IR @R b e[ A
TR o SRBR r = a+th. QAT t GO FRREE | @4 r = xi + yj + zk
.'.xf+yj°+zl2:3f—2j+5|2+t(2f+j—4|2)

= Xi + Y]+ 2k = (2t +3)1 +(t-2) j+(5-4t)k---(1)

O

S BT 5¢q



ST T QZo A T

Q9T §, ], K SFTSaeT 8% | oAk 1, |,k «F 72 7ANF© FF AL, X =2t +3,y=t—2,7=5—4t
x—3:t’y+2:t,z—5:t:>x—3:y+2:z—5m(2)
2 1 —4 2 1 —4
G (1) FEEIEAR (OF AN @(2) FIRAR Frssha AN |

A 2:(1,2,-3) R @9r(2,3,-1) ¢ (3,5,2) Rgaem A SEEERE ANGHE A
(SR e el v |

TG TN T, (1,2,-3) g ok oFa @R(2,3,-1) ¢ (3,5,2) RegEemm e oFb,
o= a=i+2]-3k @R b=(3-2)+(5-3)j+(2+1)k=T+2j+3k | =®d(1,2,-3)
el @ (2,3,-1) € (3,5,2) Reqaee @ SEEeR e e TeeE %9
TR = a +th. 9T t G0 *FRNGE |

:>[zf+2]—3l2+t(f+2i+3lz) A E= (1400 +(2+2t) J+(=3+3t)k, @TTr = Xi + yj + k.
2R el TR (2% T A |

T 3: (1,2,3) @R (4,-3,1) ol seies (ofa ARwa ey were =0 |

S T T, (1,2,3) @GR (4,-3,1) Regarss SRge (979 I@Wa, @R, Foama =i +2 ] +3k
R b=4i —3]+k R e fedf coFa @ r=a+t(b-a)
:>[=f+2j+3l€+t(4f—3j+R—f—zj—3|2):>[=f+2j+312+t(3f—5j—2|2)

= r=(1+3t)1 +(2-5t) ] +(3-2t)k, @ITAT = Xi + y] + 2K. 32T Pl Tmi<™ (2% AA=e! |

1. (3,2,1) @R (4,1,-2) o SREEeE oF e e s |

Pt
x T g, (2,-1,3) Fepr® @k(1,3,2) e (3,5,]) R K@M HEENE

Hj ACSTST FTHEF L.b

1. TR e P =3 +3] + 6K OBCaa @RI Tl el foiefay ey |
2. P(-2,1,3) Repifr e Q =1 +4] — 5K (STt TIae SR S<eaer fefey e |
3. P(2,2,2) @R Q(5,5,5) el e el foyefay e |

1 (S/ET (FAIT ®AF

@orré:%@asw

a2 A1y T A=
o (SIEF (FAIF @O JT FACO AR,

BT seb e BYe RefRwrer



TS fTs 5T *ig TG =7

o (FFIR @E G GIYT @ AT FACO AR,
o 73T (SFEE (T SIS (2] TG TACHA NN AT FAC© AR |

[T *1 | (oTR IR A TY, @i, AOTH, (SR ST, (TR SR |

E[E] s

G (SFER ML 2R G0 (SFCAT 2 TR O[T RO AT, T- (5) (SJCIA (T 1 TG @ R (R)
(SJCIF (O[T QI |

(SRCIA (F#19 1 ©G ¢4 (Scalar product or dot product of two vectors)

V2 (ST U GR VA TGIS! (@ (0 < 6 < 7) T, UV cos T (0F v
V2GR (FTM @] [ TG oA I, ACH UV AR S A=A | LR

UV = |ul[v|cos & = uvcos §; @ u =|u|aRv =|v| | 92 oFCT ==

@O GG (FIR A |
15 8 (3) 2T (SFF ™R 78 7T, cosd =0« u.v =0. 0 .U
() 726 ST A= I A1 5L 2T, cos @ =14RUY = |ul.|v]. -
(©) =37 725 s e =T, wdie 9 = 180" =T, Uy =—|u|.)v| = uv.
(8) OFII4 =, cosf > 09GRUY > 0; ORI R, cosd <09GR uv<0.
(¢) uu=|ul.Julcos0° =u®.1=u*=Em, (v)ii=1].j=Lkk=LI.j=0, jk =0,ki =0.
7= T wEE @
uaRkR v 736 SMF (CREE WERE @90 =, g.\_/:|g||\_/|cosé? T, cos¢9=ﬁ
uf.v
©O=cos S
Juf-v
famifes erite (e%0aa ™= 4% (Resolved part of a vector in three dimensional space)
(SRCEA AOTH [ 717 AOCF= (Projection of a vector)
4P, V=PQ @R U (OFEE (S @AAB 1PeQ M e Q
ke 7 AB @UE W@ LeM e @ 3@ | <[E, P '
T (A RFo ™ MQ @IER [Mre (27 3@ | AB @[ B2 v
VT Sfersd = LM :PR:\ﬁé\cose =|v| cos 6; @RI, u'e P4 -
V(OFT Y207 SR9® @l 0 qR0 < 4 < 7.9 7/ ASCwAS Jl
23 | 939, APQR fagrer
6="R 2 PR=PQcosd 4 >
cos —P—QﬁT, =PQcos 0T, A L U M B
LM :PQc059=|y|—g'y :ﬂ’[ cos = 22|
ul - u Juf-v

STT BEIN S



ST T QZo A T

;. AB@RUE TARAV@E Sferwei= LM =9—'T| e, MRl AW @, UGR SferwH q T
u

e = oY | SIS, FTl AW U (SREF O [ IRV G Wﬁ%ﬁ_g—a«vﬁm Toiw AT
IMI Jul
Wgﬂﬁfﬂ%ﬁ”{:%

uyv uyv

5: UV =|ul[v|cos & = |v|cos § = == U BT T v wferE | e |g|cosQ:W R}

il
V (ST TR U G SSTH |

GfB (e[ e I T G3fB (SJCI SR¥F 1 THARH (Component of vector) ffr
U (BT TRy @ AferFA, OC = OBcosd =|v|cosf. €, U (BT

[WRE OFF (9], 0:|u;|. @37 SerFA OC = |v|cos §TF 435 (5T U
u

TR @4 T QAT OC I (8FT A, T U (SI[T FRAY (SIEE TARA

O |

wdieu (539 FRI9E 91 e v (oFaa wr#ie OC = |v|cos9u—ﬂ( a).

v
SR, V (5% TIRAU (SR SR OD = |u|cos9v—gu—\—/(\7).
@5: (3) U (SRR M ARV @F TARTE T 8 U @ T v T SCHH 1 719 WSCHA AT
A LR TARH € WAGTHFA GF AN G128 GR T U 9 S WA | (R) @A (SRR SoARA AT
SR GG (S A AR WSCH] T o4 ST JH{6 (FIR A |

A |

PEeIRT (1, u=4i—2]+5Kk oBET B9 V=51 +3] 2K OB SrSTwA fE
X =
2. M =2i+4]-6k T N =31 +7] -5k SFcaa Soira et 20 |

(T TSR T (O[T S¥F (Component of vectors by dot product)
P, 9L AOC U RV (S[IARF S8 © (el 0, O VIR U 97 SR*F =U cos f
U RSV @ S¥F =V cos
fota, OA=u, OB =v

S VRS U GF 9*e =0D = OAcos @
uv

=|Ulcos@ =|u
leosd =lulg =1

u.v
L cosf =—
[ Jul ]!
uy

{E, U 999 V 99 914 =0C =OBcos9=|y|cosH :W

(TR 1, AR Suififos T
w2 (BT U GR VG TGS (B0 (0 < 6 < ) =T

BT Svo resTen TS efEwreT



TS fTs 5T *ig TG =7

uv cos 8 T (8§ 9269 (FIT 29Uy = uvcosd = u(veos @) =v(ucosd) B

@, OA=u «&& OB =V | AT2& OB <3 T9a AP % <« B P
TAF OA T BT BQTR SR 329 |

©12eT, ON = U FIRAV 7 o7 Sl @R OM = v J[ U 97 T SHer® | v
AOBQCQIWCOSH:% 3, 0Q = OB cosd = Vcos | -.-v:|\_/|=\@\ ] O .

SISIGH AOAPN‘@SCOS&:% A, OP =0Acos@ =ucoséf[ --u =|g|=‘ﬁ‘ ]

SR, UV =U(Veosd) = (U ST TI)( U IRV 49 o7 SSre)

ST, UV =V(Ucosd)=( VST T)( VIAREU & = SAfSTT+)

TR MG (SFCA (T 1 TG @0 Z(ET (@ (FF G0 (DFCAF N IR O T S0 o7 SSTHeo
QO |

CFIR @ACE AT T ey, G0 98 O F 0o a1 9857 o d = OB 7 F g« OP
AT et | F e s sl d @@ = OA = OB cos 6 B
SR i, e = 6T xR

~W =F xOA=F xOBcos@ = Fd cosd = F.d d

TSR (AT AMCR @, FE =F R d G (FF @99 | ()

O, T (B (T A | 0 A ©

TR 1: 455 987 TATE =71 +4 ] —2k S5 w1 eanee <@foa sl d =51 —3 ]+ 4k O =,
2@ I =R FIees A Fefy e |
FAAYI: ST G, FT6 = 97 G- AT (FoAR @ele

~W =E.g=(7f+4]—2I2).(5f—3j+4I2)=7.5—4.3—2.4=35—12—8=15%‘1_vr

(T e < (Properties of scalar or dot product)
U, V, W (¥ (3] @M, N @ (& (FR =0,

Qe 20O AT < |

SRATF MY FRIT (ST (F= e e
T T, U=UT +U, ] +UK @R V=Vi+V,]+v,k 720 (oF9 | (59 70 (FI9 91 ©F el =

V= (u]f+u2j+u3k).(vlf+vzj+v3k) =uVv, +u,v, +U,v,

S BEIINON



GTAN T+ OEEGAT =T

IR W A vy fvefr
W FFA, U=Ul+U, ] +Uk .- |g|2=g.g=(u1f+u2]+u3lz).(ulf+u2j+u3I2)=ulz+u22+u32.
= U’ +Uu,” +U,” T U (SRR NI A1 Ay it 03 |

@iﬁcﬁmw‘@mﬁm

A T, U=l +U J+uk GR V= VI+V]+Vk 120 (OFF 8 UM WhIS! (@ § | O,
uv UV, +U,V, + U,V,

cosf =—=
Juf-lv|

\/U +U, +U \/V +V, +V

- uyv, +u,v, +u,v
.'.¢9=Cosl[ 11 272 3%3

2 2 2 2 2 2
\/u1 +U,” +U, .\/v1 +V,” 4V,

TR o7 T 26T S
w36 T u=u,i +U, J+uk 8 V= V|+v1+vkm§\eﬂ1?r*1_ uv=0
RRINTAAESTAVARSTRVAR(

Pt [ 1 u=61—7]+3K =oT,u <@ T el e |
x IO ) u=51-7]+3K @R v =2 +4]— 6K %7 TrEa WS et ez < |
3. A, U=21— j+2K @R v=2{+4]—6k 73T °Fq | M @,
ﬁ?ﬁﬂ?ﬁ“’ﬁml

Swad 2: I A=i+2]-3k € B=3i—j+2k =@, e A+B «® A-B oy Fww | @we

FFTA,A+B8 A-B AR =R |

e A B = (i-+2]-3K) (3 =+ 2K) = 4 + K
él?f‘(A—g=(f+2j—3l€)—(3f—j+2l2)=—2f+3j—5l2

@, (A+B).(A-B)=(4i+j—K).(-2 +3j-5K)=—8+3+5=-8+8=0
TP (STARCAT T6 @O X[y, (TRP (D[R 9 =T |(&fI©)

B 3: P =20 -3]+4k qRQ =31 +4] -5k TP ¢ Q & = (I WG G5 (9T A
T |

mwm:mcﬁamﬁ%=g+9:(2?—3j+4|2)+(3f+4j—5|2)=5f+j—IZ
=32+ +(=1) =\25+1+1 =27 =33
(P+Q) si+j-k 1 (s

TR P+Q @WW&W@?I:‘(EJré)‘: NG

BrIER 4: @ Fe @, (a+b)’ = a’ +2ab+b’
I (g+g)2 =(a+b).(a+b)=aa+ab+ba+bb=a’+2ab+b’

BT 3] T e Reafamrers



Twed Afds 37 oE TG ==

a’+b*-¢c’

TARAY 5: (ST[ET R AN FFF @, (& AABC @cosC = Sab
a

Y: f5t@ AABC -4 ol 7 BC =a,CA=b
s=sTAB=a-b=c

(KE?) =(a- Q) =a’-2ab+b’
a,c’=c’=a —2abcosC+b2
a’+b’

.'.COSC—TT‘%WWTWWIWWCOSA cos B ﬁ‘fﬂwfﬂﬂl

@ e W s, BC,CA, AB Wzmn—m, a,b, c (5Tl e T | (7 fagy @ (A
A%, a+b+c=0 I, c=—(a+b)..cc={-(a+b)}.{-(a+b)}

a, ¢’ =(a+h).(a+b)=aa+ab+ Q_ bQ a’+2ab+b’[-ab=ba]

a1, ¢’ =a’+b*+2abcos(7—-C)=a’ +b’> —2abcosC 4, 2abcosC =a’ +b* —c’

2 w2 a2
cosC =D —C (emfre)
2ab

x Preta (i)c’ =a’+b*—2abcosC, (ii)b® =a*+c’ —2accosB,
PreT (iii) a® = b’ +¢* —2bccos A & < |

TArEt 6. P=31+5]-2k @®RQ=2i-4]+5k =1, P.Q-99 I 4R Tawa wwfe @l ffy
T |

R, T e (@) =T P.Q = ‘P‘ \Q\coseaT cosf = —=_

8 [P =37+ 5 +1) =0+25+1 =35
6\:\/22+ 4Y 5% =JA116+25 =+/45 =35
24 8§ 8 -8

. B __8
s.cosf = ‘PHQ‘ \/_3\/_ \/_\/_ \/F 5\/— 08 (Sﬁj

TAEd 7. Q=31 —6]+2k @ T P=i—-2]+2k @7 7T SfOrw @R WXF (A TARH) Forfa
T |

TG G, (T ST (97T P =1 —2 ] +2k @=Q =3i —6]+2k
PQ=(i-2j+2K).(31 -6+2K)=1.3+(=2).(~6)+2.2=3+12+4 =19

Q=3 +(-6)" +2* =\o+36+4 =49 =7

PHQ\

aR

STT BT SLo



SCAN T OB AT

Q WP 97 o Wferss! ‘ﬁ‘cose— G2, P eQ a1 St (@1e=0

.'.‘5‘0030—@=£ |W§WW‘?{‘P‘COSG Pcos@—ﬂ=£
Q 7 Q 7
Q GATHIP G THARH I THF = QWW&W@E&Q.&:Q.[MJ
\ | TR Tl T

a, Q «a TP ﬂﬁ@ﬁk“mwwz(s@wﬁ)_%: 19 Q

7 7 49
A 8. frwe e foufs o frte @@ em s A=3i-2]+Kk, B=i-3j+5k,
C=2i+j-4k

() Taeitaa (ogaw @te AB e o |

() TaAra (0T (AF A 8B T AT T Wierw el T |
() =% Foafs @ TN ager 707 FF AT FF |

AN () Kﬁ:( f—2]+|€) (f—3i+5|€)=3 1+(—2) (—3)+1 5=3+6+5=14

8= [P +(-3) +5° =179+25 =55

19 (3?—6i+2|€] 57 —114+38K

+12 9+4+1=

A K4 B G99 Sferwe = H 14 =J14 8 B ™A A <7 Sferwa= "A;T 14
(o) 9=, A‘ 3 (2) +1P =9+4+1 = = P+ (-3)+5 =1+9+25=4/35 s

\ \:1/22+12+—4 =m=f
Kr:Az,ﬁ‘z:Bz,”=02.-.A2+cz=(\/ﬁ)2+(ﬂ)2=14+21=35

a«82:(5)2:35,wm, A’ +C?* =35 = B* 9afe (%7 fonit uafG el faesr 19w 364 |

(R

F[]j ACSTST FTHIEA L.q

2 2 a2 2 2 B2
b +c”—a ,(ii)cosB:a +c°=b
2bc 2ac

2. (OFC AR A @, AABC -4 (i) c=acosB+bcos A, (ii)b=ccos A+acosC,
(iii)a=ccosB+bcosC
3. 20+ |- 2K TG SrEawEE A (F (1 Sesly w0 o forefa e |

1. (%9 Tafore 4 @, @il fager ABC -« (i)cos A=

BT 3L8 e BYe RefRwrer



TS fTs 5T *ig TG =7

4. U=2{-3]+kV=—i+2j+k ==, V=3@@ TRU T worw o U SI&d
TRV (SF AfSrw fqefa T |

(i)ﬁzf+j+l€,ﬁz2f+2]+2l€ (A, AN P @, M @R N (SFI%T AT TG |
()M =i+ ],N =k =T o @, M e N (ST 1 o7 |

(iii) a-49 T F© 7T, P=51 +2]+6k @ Q=150 +a] +18K (ST *Rie TG 22
(iv) A - TT Fo =T, P=4i +A]-2K € Q=3 +2 ] — 7K (ST *RT™7 73 T2

21 — | + 3k coTaf5 SrratE e @ (@1 Sesty 0 ©f el e |

T R=1+2]+keS=4i+6]—k 730 =39 =0, R (ST &M S (9T o8 wferw+t oy
T |

8. M=20+2]+k,N=2i+10]—11k73% =B ==, N T s F|TAM (OTE AT
g e |

9. A=Ti—-6]+6k,B=i+2]-2k %36 (o%7 =1, AIET e W@ B (ST R*G
OR B (ST e TART A (SFCEF SRH:IF 8 717 Sforw ez 329 |

10. 21+ j+k i =2 +2k coF7 72f5a Boin o1 @ (oFa foief et |

11. A=2i+4]-5k @@= B=1+2]+3k o3 72B7 o1fe TIeaT G515 G (0F o et |

12. 93 @FTA=2—6]-3k @R B=4i +3] k=@ *iffe "werm T 9= ™ 9 ($]9
e 2 |

13. P=3i+]—6k, Q=41 -3]+k730 (T3 T F%7 Gk 6 ereafer Toq o ¢
(%) P.Q fadfa =+ |
(¥) Q 97 s TP 47 ¥ fovef e |
(M) P @R Q 97 TS 77 GFF (ST #767 T8 |

14. A=2+2]+k @R B=2i +10] 11k =01, (o7 92fba Wy (el fefy e |

9]

= o

15. P(2,1,3) @ Q(1,4,-2) CoFaacas (F=I @orpet foiefay ey |

16. 2 99 @ANEAGTP =41 +2] -3k @R Q=41 +3]—2K “wia 7% =32
()3 (%) -12 () 12 (@) -3
G g TEE 736 (9%9 PRre e fofy fiwdtew, P =3i+ ] -6k,
Q=4I -3j+k

TR ST ACEE 17-18 28T Ted W
17. P (S0 Y — 03 A2 7167 @ @elfs vty w32

A1 A2 A(2 A(1
(F) cos (3) (%) cos (3) (") cos (7j (9) cos (7j

18. Q(SIEF e 9T G (ST (0o (IR(G?
($)%(6f—3j+2l€) (ﬁ)—%(6f—3j+2l€) (ﬁ)i%(6f—3j+2l€) (ﬂ)i%(6f+3j+2l€)

19. A=31+2]-2k @R B=—i + j—4k =7, AeB (o%7 7af6q e AT 45 (874 el
e |

S BT Sve



a2 A1F 0T -

* (SIFA (O] @O I FACS AR,

o (OJF QT ¥ AT 8 LT FACS IR,

o (ST TAG(S (UF FR0A SRHACHA NN LF FACS AR |

[SIRT =7 | =9 wor, TARITS F, INCACR (a4 G55 (94, TACA (959

E[E] s

(SRFT (O[T &7 ¢ (Vector or cross product of two vectors)
720 (B U GR v G TGIS! (19 G(0<H<7) T, uvsindp & 54
(ST 1257 (O] 0T I TT @O 0T | U2 QOFE U x V &l fos Far
T | @A |u|=u, |v|=vaR 7§ 96 9 (9% T S wdie uxv
7 i IR TRife T3 &9 (93 (AT faor (8%ca i u 8 v

R TSR TR+ IR R0 @AM w2 =7 Gifness, 79 g 9feq f
JOT g feide i =@ ok 0 @ e =1 alfdfssers,

uxVv=uvsinén

(SJCIF (BT IR Syifufo 45T (Geometrical interpretation of the cross product)
OACB @6 Rze oF o | 829 OA @Rk OB w2fC .4
e g T TS U GR V(ST 530 A6 FA |
@, /AOB=¢ « BD=h, We&Ea Sweol | =,
(SJIATF T e, B C

uxy = OAx OB =|OA||OB|sin 6 = OAOBsin ¢ v

I=

v

|

A, uxV = OAOBsin 64 = OAh.1 = OAh =2%OA.h A

T, uxV =2(AOAB) = OACB el CFraweT | ¢ D n A

AR MR (SJCH @ QBT AT N IR AT CFAe=r 7/ |

S e, OACB @b ANRRE SkP %« | 827 OA @R OB %25 Afyfee Jg 7@ I@T U @R
v (o%7 v2fb Afoe 1 == | w9, LAOB =6 @R BD =h, ERCF THol | SR, ([T

@7 @, UxV = OAxOB = \&i\\@\sin 07 = OA.OBssin 05

BT 3L et BYe RefRwrer



TS fTs 5T *ig TG =7

A, uxv=0AOBsin#7 = OAh.1=0Ah= Sfil x E%sl = OACB Efaa (Fae |
AR CFGHCES S =T |

(ST @& 4 (Properties of vector product)
(i) G @ (STASHF M1y T @elT T 3

RO o AY i

P =i j‘sin90°ﬁ=1.1.1.k:k, \
(G 1 8 | @7 MR 7 «FF ©TT K | j )
e, e><I2=IA,I€><iA=e

2 o J" n 2 &~ :\J n A \900 a

Jx1 ==k, kx J=—1I, 1xk=—] 90°|O .

@ 1 x1 =|1||i[sin0°/=1.1.0/=0 /7 90° X i

s A K
e, jx J=0,kxk=0 5

(ii) (oFF wer Ay &Y T 5 WA uxv=—UxV A, UXV#VxU IET G T 8 4R7H
T ey g s fog |

(iii) 720 oM (BT U,V TR AT =T, UxV =0 IRI =0 A, f=x =, sin@=0
wdie M3 (OFF MNEAF (A OVE (O[T @G 5 (I | SOd, URG (OFF WA (A

U U U 2l ~ n ~ A
L=2=23 @, W U=Ul+U, ] +UK @R V=V +V,]+VK

Vl VZ V3
(iv) SR AffEe 2w U @R v (ST wRI Y6 20, |ux v| wRI ARRE cvawe o
sl

1
(V) UGR V (99 =171 @i fagres 120 iR sjfoe =01, T fagrem cFae 203, E|g><y|

(vi) U 9R V (0T 7R @ICAT AR 13t 3 foe =0+, T AR cvawe 704, %|gxy|

(vii) SRACPT TGO (ST P0G § T4 U=UT +U, | +UK @R V=Vi+V,]+Vv,K S Reifers

& 2 ~

]k
V2B (O, TIN (SIJRF (OFF P&, UXV =|U; U, Uy
Vl V2 V3

(viil) U=UT+U,J+UK, V=VI+V,]J+V;K @R W=wi+W,]+Wk %3 foafs et ==,

u u, u,
(uxv)w=0 =i |v, v, V,|=0
Wl W2 W3

uxyv
(ix) 125 (0T UGR v 0, GO TGS (@I O FRCam e, 9=sin‘{|_x—|]_

Jul|v]

U x

<

(X) UGR V ATOTS (SJCI TR o7 (b (9 = +

c
=

(xi) (@) (UuxVv)w=w.(uxv)

S BT sua



GTAN T+ OEEGAT =T

(b) (uxv)w=v.(wxu)=w.(uxv)
(©) U.(VxW), T Gl CFTIE @0l T |
(d) U.(vxw) &= u,v,w 4= RiEE ST S 9veed e Woas 9 |

(OFF @ATE AT

72 (SRCET T Il (S]/T QOT TR (P 97 oM Gpfo 0

T TNICHD oo =T |

4P, 996 @ O re G =R | /HF THT F 91

AT A 2| F (09 T 8 e PQ @ =i Ao

Ml Q @ w@EW 8% OQ=r, OP L PQ «®

Z0QP =0 FT&E OP =rsin §. R I9 &FF O (T r
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