IEGIE L

(Statics)

Sl RS o wwEr wwere sidMeE A [T @ e AR AT (A T [T @A
e | 7 @32 AfeReT @3 736 SREFE TN BT TC GF! R AR 9=[Fr @1 27 | A
XTET (T X IET %7 G I ASHNT G G OIewF (AHET [T SETsr FA T (w7 vy A
AT (Mechanics) I9T 2 | I9T gl SIRIT 7310 =RI1% [o@, @0 [ZfelQwr (Statics) 932 =0

ASIT (Dynamics) | TENNT GG [BSIvIT (3T SNTeTsar Fh1 27 |

ITRGT Sy
@3 TS5 It Srelfe -

o JERWIN AR «Fel ¢ I f@EwifivE ey 3¢ Fare A&,
(AT TR ToF FRE® G226 I &l (W FACS AR,
fafwe e« ee s ey Fate M7,

TR AT (FICT FAT TAT FILTS ANGHIN IECEICGS dfeq (T FACS AR,
(I TN T FRAS JECSIBF ARTIRY! F I FACS A,
(@I FA THAT FRIA© ATGEAT FEICSGT ATRIF *S o7 T8 A0,
IR ARGRZE [@ger 9@ @ AR 5@ 041, eI 8 LT FACS AR,
(0T AR IfEF e Afen el Fa0e AR |

FERG AT =02

[ 4% TBRGT AR R

A Q.5: IRV LA el

A1y 9.%: ey eiea 7=

MY q.0: TR fefgg gares Rk

91 Q.8 : 9™ 136 T Afq

AT q.¢:FW2 e 73 qwe oo

A1F 9.9:J0EF THIXE

AT Q. QTSGR AL

AT 9.bSAIRZR AR SoAATT

AT 9.5 TTASHIT IEACEHT ATIZE =S

A5 9.50: YRS y

ITRG ks A= 7w 2¢ A




STAT FeT JreEIe e feafRmreTs

NS a.d AR A= et

SFSfeT Sy

a3 AT T -
o IR F™ATE I FACS A,
o fEfofRwyr @ sifofmyt It Iefr FaTe AR,

7= == | 7, <, R, sfefm, e, ey
TS

AR e (Elementary idea of Mechanics)

R BRI G B S TS NI b D B B ST O b & R S | R S B [ AR S G RIS EICEE (I R
Bl o T
ST ITB BN SNAE IR (AR B S A R A G F IR Z TS AN (Fagqesifonera3gzc
TBFIEITGAIZ] G2 AT =T |

(Force):
B b B R i | Y R R B (S [ S R O R R S S S S| B R SRS B[R RS R RIRICR R SR G T
G R SR PRRIICE M RRIC R G SRS R SRR IRIAc I il

?ﬁﬁ?ﬂ(Mechamcs)

RIS IE ISR SRacE T N I C SR & E (R RS (GRS R SRR I SR ICHIG R EUR S QI LTISE I
TSI QIR [FE R PTG 2SS IR [T ) fZfsfamyi(Statics) ()
W(Dynanncs) |

)

IR L) BRI R R e S B e S e R SR (MR RS G R RN N IO B AR G IS B EAR (G
AT SRATIACE 19T TG B S R CABAFAIRCACR 1o 3 * TR R S AR ZANIZS
AACEBFFAIRCACE |

()afsfmyt:

BRSO IS R GG S| NI Ok B R B E N G R GRS B GOIER ISR S SEAR (GRS B RIS (63
A SR 197172 B TA ARG G S AT AT FARCACR | S RN SO IS R IRTHC
= QAT : (i) IfSRMIT (kinematies) 1 e sifsfears, (i) I=T sifsfea(kineties)

(i) IfefRmt: ~fefmrm @ st I8 Koy e oifo ¢ sifex T SIITTH ARTST SCEBAT T 2 O
AWt I | FfORAT FoT© : (AT SR TP T 2 A1 LR I T2 &AFE INF N T4 2 |
(i) AAfSfReam: fefamm @ I T THF 9YE IER TF @ I YT TE Toofy oife e
STEG T4 2T, SIS 967 SIfo Rl 0 |

W EATGE (Body and Rigid
body): "ML AT AN IR [N A LN (ARG A SN TG A A AL TN TR

Bfsfawrt ‘*j'éﬂ‘ 00



Tweaeifre 27 *l@ OIFQAT ¢

ST S R (R A RS A RS R TS (TSI I [ IFIY 3 Do AR 8 U SITF (FFfof
IR D OAFIEATTIZ AT NIARAT |

CTPP(Representation of force):
IR @I RS R R R F @ R A BT R (el R AR | I

(AR T @R (T |

(i) fFTE I EfEaesE |

(i) PRI T R RARR T |

(iv) IR A A ST FABR SIFE G I I N &0 7T |

FAGHB (ST | PPN AT A ARSI AN LTS TR AT R (@A QB0
O A MR TRORA ORI B A R 9qRO=Ce 4 -

A AT R R IRA IS0 A TRl oea R MW% oA @IRIO
RRCEIo®RE |40 BRI R Ao e |

/o7 siserest

o AfTS W@ @ MR (@ @ oA (@0 ifeiier S3! N N 47 27 St I@i<qwt
[ | FRWNE Yo GRS FA AT | TAM: (F) ORI (Statics) (¥) AfRmy
(Dynamics) |

o FRWR @ A @A I A TE I &9 GF I GIIT Ie9 [ vy siF fBfodie
S A ST 2 O FFfeRwgr a0 |

o IRWIF @ JC @A FAT A T IEF TR 4F A GIIEF 09 fmaw wywg o7 sf e
S| ST T AR S Afefmgt e |

Fb AT T Q.5

1. I @I [ JAR? S 9 |

2. I CAMBITYR TR T |

> a.3 | Ry asmm =

s|1ofefes Srm=iy
a3 1S T IA-

TG >TT® BT 205



STAT FeT JreEIe e feafRmreTs

o IS =R I FT=ICF I T A,
o =7 foral ¢ efsferaT 3T Fate IR |

S0 == | o1, B, =, e, fedel, e, fep, effefemn |
TS

IERLFRACON: (B COIRRIOCTSIFIAT AT ¢ (1)  GFLRACAIICTIP SR ST 7
G FRT | AOTTREBMAICH],  AOTARERGTH, pRTSfeRNFeRIFARe 1 (ii)
SRR ST OIS T AR, ORISR @R qrarend  T;  @N:  qi4l,
Tl S o LTI | BRETRGATGFHIZAI, TB- ST B R MrFafswres,
fegGRrmafsfEmanferaaa@my | Tt asaRTe I Re g FbeRa ey,
SRR S G S ITRETFACOB I,

fegnibatimeireadion mbregsbgerememibradie g brifagres,

RIS e T ST TSI CT S TF G F AN NI AT LRSS A (A G ES (3. ST
QR N RS ReTaeey 194es, QTR TRRERIETsI2 s ks |
RN

R S AN oI e (RPTIE ACETRP T CRSTAR ARG IICE CRA S T (AT SR IR L RIS (T2
(i) ST*1: 726 3@ #AF7= e WPTeeT quaR g =HRImre (@ 991 48 =7 ORI B | ST SRICEy
FOICE IS G B, Foe fowd zre bk IrehT b+ et 3 | 936 I v3as 73
oIt 38 «3fs offersr T ey Yerieet ARG Affer Tom oret 97f2 ea |

(i) B (Pull or tension):( I51 R V*J TN GG I W2 G5 TS GIICH ARTS (5B I, O
BT A0 | @ WGT BiT (I IV (ST BIN0 Wed NHITT (T 7 2T 40 7 463 Bi |
QA 7 WG (T T G G0 I§ Ao G0 TS G I (A7 OIS O (Thrust) T | Q@H:
GRET Torm A @3 I30F S T Tt FteT FITex T @ 6 AT 1 27 «@f5e 9w |

(iii) T I (Friction): Y30 I TF A2RCE 1 T 0 f[Tre @ @ o9 Ted 2 | I @Ffo
IFCF AF €T &7 e e @re 31 beIvTER 14 IR FE (TR 4T IeHE T I I | (@:
I GRETE T e (Ier e1css ISty et w8 e el I=0 oy P (T a1 oyt 98
T o7 @ G3R R T© @ PP RIS WKy T4 5] O FY |

(iv) Sl (A ttraction) 3 @ (Repulsion): AR RT3 g r
TREAPRCRATHEAMEALTRRT A6 IEA GRS IR A B WO B OB,

ST AFLAICET | G G- H TIPS (G- XA TR LR, MR-
SRS TIPSR |

I IE LIS EE (G LRI (el e MR R RV IEY B B RS e S RIENIO R L R R IR (e e
ARGERITOb, SITATTFRAFLAICE (T35 4 - S oI E oL T Al -S G & (+12-
XTI ITRA A TR 1B RPEAITT |

(V)& (Weight): (P I8 T GaieT S5 I910F 189 GG Jf ©OIF e 2T | IFT ST W12 I8
@it [fwe g e <ot e face et =3 v fafme Reqfore<s e SReEy 991 =(centre of
gravity) | M.K.S.&fSTS I€ ST QBN |

fafofmt BT 203
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(v)IER Tt @ efSfaai(Action and Reaction): TIF (ST 136 I SIF7RCE = I AMS F(F ST
AT I¥ TSI WL @ B9 A N (M, OIE [F (Action) I TRIF (72 AN 7Siw 7@Be 7w @
ASTeA @SB Biof 22 I@F e 77, o4 i fSfEam (Reaction) I 1“orers f@aes @6 0w
¢ faeire efefet wite” 2t fNEGeTa o 71 RReT e =0 =i |

T+ (i) AT et 78 @3 afsfemn 7 e e ¢ Rodroydr 2 A |

(i) TIT G T WA (FICAN IF AL A WP ST T BB B I G @ weAfoa S e
2 S P @I TS AT I A 2F O ST AR ©emq S0 el &l 3563 |

G RETIE RUFHIRATEIR B SIS (B AT R TR e @SR G Rrsfirfremaedicd =it
RMCFAFOEIAGT | @A GFOARABF ARSI e B IANTSIF R | AF A OIS
TR EafsiamResy | 7 fer afsfanm e @ 2 s GRat et 38 [ e |

/o7 [siserest

o T30 IF RAR AT AP QR AR =R (@ I 98 27 SIRIR 51 |

o (T T G P VLN GH0 € H4 GF(6 TGS GF0H ALCS (53] T, ©ICF GBI 07 | (TN
WiGH QAT (ST IGCE (<S4 BIF0ET Wiea T4 (@ 9T AT F41 27 @3 Bie |

o T30 I8 OTF TS = Fa0 = [Jqre @ag «Ffs IR T8 2T | I 4 IFE AT I8
Tt e «IfGtar (TS 1 eTbeeT 417 98 e (1R 4l Ie10pe a8 I A0 |

o mwwwqwﬁ@Www\mﬁmﬁmewwmaﬁm
TR 7 J0O I AT BT BT R0 W06 BT X, ORI (78 00 g 0T |

o (T ST I FRCT 726 IE (IO 1 IR JOIE RIE 0o Med N AW A G308
T G5 I I AR FRCS Y, O & I3 {9l 0T |

o (P /T OO fFaAIeT WF IS I8 ST A O I6 2T | I8 ST AGAIZ ¥ (AT
e fivg e <ot s s faeare 23«4 e gioce e e oy <@ =3 |

o TV (I 736 I 20T 1 I AN T O A I8 @017 I§F (@ I AT O (M,
SItS &2 (Action) I AR (13 7Y gy @B T @ [AFregAq «fo 51t 2w 787 e
M, O G ST (Reaction) 6 |

FQj TS T Q.2

1. Rfeqg e e e oy |
2. 4 fat @ efsfiaat ST 39 |

iy q.o | IER feraiym g=es [y

ASfSfeT Sy

a3 AT T -
o (%7 A RN IS LI FACS AR,

3TfNG e ‘*j'éﬂ‘ 09



STAT FeT JreEIe e feafRmreTs

o I (IR JISF @ I FaC© 1R,
o I I 8 JCAF ANIZS I FACS AR,
o I ISy WFF I FATS AR |

[5[E] I

(SBAAIMIRIAIIA(Force as a vector Quantity):

RPN R AFAA AR, @3 (i), (i1) T8 ii1 )T -
g @3 ferfbiReiageies |(ERFRIMe e TSR AR (FSFAAIMRCE [T SMTGIRIATAICE,
FHICRGFO (ST 192,

OB @RS S PTG R F A R 2T AR [FToIRETIF B AREAIZ AR o«
TRERA S (SFAANMIGA T | LTSI B W B TF AT AF O MR SR e S G TR TETFC
SR (I B R RSB T W 8 AT W BT R (A OF IR ACO =T PSRN

TR I AR LTI | GBI AR RresEeos, CrRfgrACEReR R,
ARTIARRERH IR T RMzre @it @M s crrmeMeaRReER s Moy |

G SIA(The principle of transmissibility of a force):

GBI F AP IER @A G B Rrefararaierzeet

B U e [ IR R SR REA TR IS K S U B SR (ACH O b € R SRR AR CRE R
ORI BRI B A AR A ARIS ARG 146 EICTRAIRTY, BS7o |

W@W@W%AWAX AP EIBIAGINT | G4 J AX @A SATBRYTSBA
G4 B TR RS B Re R SR AR PRI,

S Gt U B D R b R R A R S H R T e R P R R [ R R R D
GRS AR (AL O] |

A

= 4

<«——t+—>» > X
P B p

@A RS e eRe PaRBRTe (MR ITIwe PSRNy R o] 83 | SIRTTAY

ST B XA B R TS AT 12 PRas A R T e o e N e -
PREA RGN FICOANF (A S I SIS ZeT |
T (F AR GRS A A A R AR G R R FaIT |

IS AGIZ(Equal forces and equilibrium of forces):
B S I LU R R B R G R [T b O A R b R R [ R[4 6 P Db P B IS R e T R Rl R D B O e
=7 (Ffefmyrmemi RS- RSP R B AR AITCE ST MG B - TN ERRITT,
SRATTFR DAL |

TR OANTRERRATCAGATFE!, -G T (AR G SIB T BRI TRIB NAF TS AN 98N
IS TR T HIBFIAT, LT

FEAG(equilibrium) 2 fSHeey 142 R I CFaIE SR NI SR TR R
TN |

FafoRmmT b1 208



Tweaeifae T @ GIHOHA e

@
JCEF GFF(Units of Fore): SIS S I F = ma IR, 67 = ©F x T4 = ©F S —
(i) M. K. S. “M&f$Ts o4 17w «s oo | 9’ 1 N = 1 kgx 1 m/sec” afBTF I S 0or% @56 @l

7 |
(ii) F. P. S. *&(SC® 0 2 4TS ATCSH (Poundal) IR 1 2T = | 28T x| F6/(T.2
(iii) C. G. S. *M&fST® IR *[ UFF T2 (Dyne) | TR 1 TIRF = 1 &AW x1 E.f/67.2

ACTIT 8 BIZTHR QT T
1 ATCSIET = | ACS x | F5/AT.2 = 453.6 AT x30.48 C1.0./(7.°= 13825.728 ©IZH |

BT @ IRTTR o4y T
1 985w = 1 fFtemai™ x 1 WoR/E.2 = 1000 & x100 (7. &./@1.2= 107813 |
10° TIZT = 10 fA86« = | (TAEIZA |

(iv) SSFET GFF:C. G. S. *FSCe I /AN FF TR R HAGFI I AN-G& | AR @7
Trder Wfeq & @ AT 96 A @F QAN SHE AFET FE OICF AIN-CG 0T | 93 Aaferes aF
AN-GEF & 9P N ORT TAF FRT© 2eTg AT 99 B | QLHe-9F AT (@) 980 .
/(1.2 | T Q-GS AFH FACS A 980 AT ATF ©FFf TS T(A |
M. K. S. 7&fors 0T AN @FF 8o R AGHFAT GFF fFeNaN-8o [97ode | fFeram-eee =
9.80 TS5 |

TN ARAT &7 SI GFF IR T (@A AT @FF [NoHF, SEF 43I (ST @ AN
OGFF (TG |

/o7 siseeewt

o I GPro A 4 [T AT (A @ @, 99 (), (i)W @ (jii)eart-Reg; @2 foxi
ey oR | (@ A0 e @ T T2 Wt it (031 M I | IeRe M g T =g,
TSR T @I (ST AT |

o TG I AT IF €T (ST GF0 e femarrer zoet A @7 it 997 I@oe 9o aF
fevre 3 @7 g Bes o1 27, SR I@ha TR F@ioa femirees ieal #Afiew =63
7 1 @f5E e QTR ZIeT I |

o MW 732 A SroIfiF I AT GG 77 37 AF, ©LF WP (equilibrium) A 270 | @3t
(R IERTANS AMIRZT AR I T | AR it Femeed Afee =47 |

(&gl

o WW@F=maWﬁQ,W=WX%‘T=WXﬁ

o (i) M. K. S. *f&lore IC[ 79 @I 8o, F. P. S. A&feCe 0 2R «FF ACSE, C. G. S.
ARSTS IR AN GFF Tl |

Hj AT TEIFF 9.9

1. I feafgg geea (e /oo e S0 |
2. I GFIAZ 041 T |

TG >TT® BT 0¢



STAT FeT JreEIe e feafRmreTs

N q.8 | INTY 13 Iz a1l

SfSfe Sy

«Z Ay T -

o I J& J I FACS AR,

o TR A I FACS AR,

o I ANBHT 7@ I 8 AT FACS I,
o I fage @ IT @ T FACS AR |

T == | sl 7=, A, ek o, fage

[E[8] e

’Nﬁ"i?ﬁ (Concurrent Forces):

T 72 1 Sreifes e fEanar « ot fvprs fifers 27, o3 e @ 3o s
TN T I | @ P, O, RIE G (I I@SAR 0 e fmmiie | @ T
P, 0, RRE@ WNR™, @ qmd @@l *7=F 0 [vre e @z 0

fegfore fermifemg <o =21 |

JCT FAfd(Resultant of Forces)SS#=(Conponents):
TR 2SO T (P TGIBI S YIS (simultaneously)

TR IR IR R P IS NI O TN, O (RATGITH(single)  IABIRAR
AL (T4 LIER RGNt R R IR R GG EM IR SN T E R R oY
A PN A RICETIG AT (Component)JETZT | R

N A, @ 0 Rqee P, 0, R T @& ST R e wereet Q <
GFHI@ T § /R o® T AR; O S IEA0 P, O, R IAARR Al I

R P, 0, R I@T S I AXE | fmrier sedete e dfa e

AGHSTF FoT AL W A A wexls Wz safors g Rusmar == o P

27 |

TWI: I IR GRS AIFFAET (single  force) ARAPIHORAGIRGFHIAG eGSR esultant
Force) TG A RITCRATFACS (A AL S AN IR, TR RATST R R
IR Component IS ATRHIETICET |
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AR RF@(Parallelogram Low of forces)

ARSI e fEamiem b afRvrreErsusbams e bayRedaam,
e ¢ e e oerrmmameaaTE, fEaEashiemmeiehs T ke
BIE& eI DR R R RN E LR R RICE Sl
T A, @A BT O f@arie 126 3@ P8 09 A B C
TG 04972 OBART T € T T a1 AN | 447 I 04GR

R
OB~ X AT 4@ OACKTITERFB T4 w1 7, Sz wiFs Q
= OCaT 971 72w @ ROF W @ fors WO 407 | o > A

(STRLSNRIRIERAT, O4+0B=0C S&R P+ O=R
RURGACROPTETNETIGA |-, AC= OB TSARPSORAGZBEARR, . OA-+AC=0C
TS aﬁbﬁm—mo_)c G4BT FEAFE, $E@OC =2 OD

GO RO R DA RIN N SWRHA(To find the resultant of two forces acting at a point in

magnitude and direction)

O T, 0Ree e v3fs 9 P ¢ 0, aiid TS (T R 757 736 TG OA @32 OB =l
T, M 8 fae R =3 |

QLT ABRE OACBTS F@ OCTS I = | B c B C
SR, I ANBRSE G P P 8 QIR0 "_'ﬁ' ; A
aFoschTRREEsd oCc = Ram fome 0 Koo ow¥ /0 e LSRN
T (MAFFTLAROA- ME NV-E AVAN UL TAN
TS HPITSATL [STRTALAOC - 0 P A p OPD A
o TR (CRre 04 TR0 -8 RCh : I
SR |

50 1: 44T ITREREAACADTTS, AC = OB = Q4R £ CAD =
04D= ACcosCAD = Qcosa932 CD = ACsinCAD = Qsina

oA OD = 04 + AD = P + Qcosa

5@ I1: o oI ZCT CD= CAsinCAD = Qsin (7— o) = Osina
GRAD= ACcosCAD = Qcos(180° — a) = — QOcosa

.OD= OA— AD= P — (—Qcosa) = P + QOcosa

Q3 (TSAMTE) CODTNRNE@TRISAROC? = OD? + CD?

ql, R?2 = (P + Qcosa)? + (Osina)?= P2 + 2PQcosa + Q% (cos?a + sin?q)

= P2 + 0% + 2PQCOS Of=-=-============== (1)
IoT2el(1) ZCOATRIET R AFNTNSARINS |
¢ __Qsina | Osina 3
W’ tang_OD _P+QCOS(Z . 0=tan P+QCOSC{ """"""""" (11)

[oTSel(1i 20O e R QISR |

BTG e BT k04



STAT FeT JreEIe e feafRmreTs

a1 : 3N = 0=, SREIPAIR OIFTREE FGR = P + O, ATaAIIRGVE G NA*BCR | QTHCE I
GF2 @A @32 e BT IR ©itF «@Fs e fwriie =7 |
eI ARG o= 0, ISR, R2 = P2 + Q>+ 2.PQcos0° = P> + Q2 + 2PQ= (P + 0)*..R=P + Q.

SRS 2: o = 72, O@R = P ~ Q (P>Q), IEHERTTACTA GNP | QTFE 6T GF8 (FUF
F7g o s fermisarETe [erke e femier =

SRS : Mo = 90° T, LR IeET 7 T SIREAR2 = P2 + 02 (" ¢0s90° = 0)

oo Qsn9° o 0
L‘l?\tanQ—PJrQCOSgOO =P ..0=tan P

SRS P = O, SR IETE AN 20T B2 = P2+ P2+ 2P. Pcos o

= 2P? + 2PXcosa = 2P (1 + cosa) = 4P2cos? . R = 2Pcos’y

9 g a 24
Psina  _ sina S €085
P+ Pcosaa 1+cosa

o o
= =tan, .. =7

o 705
2 cos 5
awwaMﬁﬁR¢WM@mwﬁﬁwm¢§@M@mﬁ%mﬁ$@|

W@W’E(Law of Triangle of Forces)

(I TFT 492 e Persieend fearer 93l <o, W e fagrem
vEG R WAl e, W ¢ 98 @y Jfbe Tl I, O T fagred ey
R AT I 126 A e @ W St T SRt sifoe =3

@I IWFAT @ [T9re FETeP @0 @ 3HTE IAF AABCAIAB €
BC @I =i fcss, W 8 @8 @ e Fq GRABCD ANSHHH et A B
T |

QT BC (@I =AT Afb® FCE BC AR I € FNGA (FURHAADRR B T AR | ORI I
ANBRE @ WGARMN, 4B ARAD @I I>® I iR AC @RI @R e @ AT Afoe =07 | JoAR4B 8
BCAET =il fbe I A ABC Tagram OIw q® AC WAl MiF @ W & w4 AW 10957

TR RIS TR, AB + BC = ACAR 3f5® 1 I |
TE: (P IFFAT THT GF AL IS foaqs Fe7ce I (@t @ fagrem foaft g o=t W,
T 8 GF8 T M F1 A, O 7€ ol FHagrr Awea wdie I Mgl 98 6 |

A (977 ANFNAB + BC+CA=0

AT IR 714 (Law of Polygon of Forces)

IM (I TGN T GF3NF RS (n— 1) TRIF JEE 4 JARRHE IQPCEA (n— 1) MRS IR AT
T, T 8 4T T ST 1 MW, O OF IQQUeH TRCHT el Faee Fwormres [ivde-ar
S, QNG TR TGS H0© FS |

AT I, (@I [Tre e QG Iy, po, ps, pa, ps, pe & ABCDEFG IZQLER IAGC BAG
84AB, BC, CD, DE, EF, FG 7l i, M7 ¢ @33 @ oa™ 1 9 | &m0 239 @,
ABCDEFG JIQQCeH S[*8 18 AG =l Mt 8 W Ge #{fh-3=1C Ifo® e |

AC, AD, AE, AF & I ORI FAfeh-IeT IePTCR (93K (2

ARtanl =

D e T S S
=AB+BC+CD+DE+EF+FG
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T U N I T
=AC + CD +DE + EF + FG | IR Tags- @W,AB+BC=AC]
o A = [ > 2 >
=AD + DE + EF + FG _-.-AC+CD=AD]
- 2 o B =
=AE + EF + FG i AD+DE=AE]
iy =~ s [ > 2
AF + FG =AG + AE + EF = AF]

TOT: (@A I GFE T FATS FPOWS 0%, T € IT T T @A I5 I9Q0ed
TG R AT I QST Tl AW, OIRCT ITLTTENIZ %8 A |

TRIRAS 1: OO0 I61 @I FEIF T fFamiier e qid SEST (@l @ qTid #feh I R.
()IM P=3,0=5R=7TH, O T T3 |

(ii) AW P=7, 0 =8, a= 60° T, OTI R-OF T ey T2 |

(i) T P =12, 0 =5, o= 90° =, STJ R-AF N feefay T2 |

ANES: (1) R2= P2+ Q2+ 2PQ cos .. 7> =32+ 52+ 2.3.5 cos a,

15 1
M, 30 cos =49 -9 —-25=15; 41, cos a= 30 ~2° s =60°

1
(ii)R2=72+82+2.7.8cos60°=49+64+2x56x5 =49+64+56=169 .. R=13 a5%
(i) R? =122+ 52+ 2.12.5c0os 90° =122+ 52=132".R=13 &FF [ c0os90°=0]

TwiRge 2: AW @3 g Tom frariier 136 qee a1 Wi @35 AN TR SRIFS T W3R & T
SR FEAD T GH-POIAI T, O (T (¥, IR I '8 TS A0 WCT S 3 8 242 |

LI N FP I G209 N P 3 Qazmwaﬁ@rw%mﬂaa%ﬂam|

P R OFERR NN [aaid @ioaae HRe IR &, SiEe ANSkieed 4 o AL\ o
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x A @ TGS AR LS A S T foyefay ey |

Tea: P=1/200+ 12842 N

TAIRAY 2: 958 ST S_FS 04, OB, O, OD @1 AP, 3P, A[3P, \[3 PN Ieetet G <ea |
M LA0B = 60°,/BOC = 90°GR £COD = 120°TF, © WWWWS%%W|

FNYIT: 0T T P,3P, \[3P, \[3P IAGW 04,08, 0CCOD
s fare | ] ’
4P JENRTA! AR FAT OXAT 04 QF A O (@Il TRoAF I |
OXAR OYIFIRF TR W A& F cos G432 Fsin GRCH,

60°
120° \ X

A
ECE ) ToT 235




STAT FeT JreEIe e feafRmreTs

F cos@= P cos0° + 3P cos60° + \BP cos150° + \/5 P cos270°

\3

1 3
=P+3P5 —\/§P.32£=P ---------- (i) [ cos 150°=—-5
R cos 270°=0 ]
@32 Fsin =P sin0°+3P sin60° ++[3P sin150° ++/3P sin270°

—3P>< \/_Px£+\/_P1 3P 32P E) Y Y - J— (ii)

S F2=P2+(\[3 P2 =4P2  F=2P93% tan 9=\/§ = tan 60°.". 0= 60°

BRI 3:ABCDEFEB Ja% TUSTER ToF 1,/3 R 3 N Foa(B 907 IU@TH AC, AD 932 AE A2
TR fwarieT | #ife Wi el 0 |
S ST ST I TGOS (F0@ /BAC = LCAD = /DAE = /EAF = 30°;

TOAR AB @ AE T FTASNI SRAES | G FTLRA G F AAC Q7 A et et |

%
QAT AC G2 O FTRISYC IMRTENF [aae 36 | E
Fcos@=X=1.cos0°+4/3c0s30° + 3 cos60°

=1+\/§.§ +3><%=4 ---------------- (i) A3

@R Fsin=Y = 1 sin0° +/3sin30° + 3 sin60°
1 3
=o+\/§.5+3.%=2 S (ii) A B

(i) @ (ii)-43 a7 fea g,
P=4+2+3)2=16+12=28 L F=24[7

F‘7 AL,

YIS G0 S T 2T TSI T3S Y3l oA [ueae Tt @ 936 Sofieer v
SXF FoT 2SI A OIF AR I TR o7 el 2 |
o RIEH TR T [rafre i Siqeie SRR =R cos 0932 ST S IR =R sind
o 33 fvre e waft sy qee WW%WW\W%WWW&
G338 MTF IERTER A FTRIHTHF A |

Hj ASTST TFF .0

1. CERMIEEITA60° @IS G BAETIC TR MRS ISN;
BRI SR ESIBEINS C RN BRI IBEREE Tl
2. ABCTagtead, B, CcEFfsaisesmaiagamafenbratredeteifee g IRFae =T

1
N (R RS CATAI AT |(FLFREARR(1 — 8 cosAcosBcosC)2 -ATATATS |

3. feafBos-sifaeep, AABCRCA , Ch. ab -
RGNS GF BFANTCAA G N |2 eIFr T 3BT R P

\/3 —2cosA —2 cosB -2 cosC

4. FEIACSEACH @I Rrea a6 H @F s R@maaian, \3, 5, \3
GILNRFEIETERRR ST GaNT M e |

fgfefawr BT 220
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SHIRUEC ERE TR R Bul € BRISE I GIRERICE IS SRRtz e )
3%4%@%@?@3 |Wﬁ@‘:rmﬁwﬁ®w |

6. POARP [CR IR SR AC TR RSP
WGW@T&_QCWWW@WWW RO AT R (TP |

Y a.q JEACSICE AGIRZS

@vn%%f%?ﬁ%‘cw

% AT 0T TAT-

o (T FTS fFarileT FICSHT ARZ! I ©F 6T 8 IR FACS AR,

o (JIAI FUTS fFAMMNET TS IETCHIBF APRE LTS *16 ey Fa0e AR,
o IR I fage 7@ 8 O Reidre jtaa I641 8 el TS AR,

o I@UTE A ¢ R[S T AL TS AR |

30 1 | =TS, s, fage @

[E[E] e

JECHCES A

B RERAF SIS | T @SSR IR TR AR IR,
R A TQF BT AN RIS T RPN S AN SYIRR PR IR T A TR ST
BRI G AIFAIRT (S TSI T [ ST S 1o GH IR |

ORI :
AASFAORCS AL SO IFS@LAOBITOACOBIARAFI® [[ERIIAGRRRCA, R = P — O
(P>0) < . >

B 0 0 P A
AMRZRAGRIAR = 0, ACHFE@P = O
LR OF2 R B AR AR AT S M T T A QPSRRI (TSNS (AN
SRR B S AR I RGP G RIS G BE ST B SRR S S

q33 re fFarier FEeb Aol I AMRYE 1S

(T TSI Toi7 famarier Gifes 0T =1feh % J0T TS MGIBE B 0 | 0 MG
fifeFei 2o Ita |

@N: (i)7EfB TN RO ATSART o7 (HICT AT Tt fmzit et 91 93 A 92 <67 |
(i) (I IFFT THF YRER SAfF fGqrNeT Areary &1 I fEarier Ied PRSI (@I
QYT Al G2 GO oIS AT AN SIRCE IS AIRAZE B I | (i) oy o7 @4 s fwzrae
foqB 2= TURER R @ AW drerelt 39 wiw 130 IR wesfe @it MEEE ANgAifes =7
SR o5 I I 92 0 A gerna AN ¢ oS 2eeTe IR AAER B 0 |

ECE ) BT 23D



STAT FeT JreEIe e feafRmreTs

T P ORTS FeramilieT SRS 0 w1 FATRAT™Ia SR OX'S O VR Uil I aTaIeniss

e T | T T OXIARE IAST AT AGACTS B X9 ORI IENSTAR
TR ST AT ¥ | IR, F2 = X2 + 12

Q2 T AR I F = 0 =¥, TR IR AR ACE S, X2 + 12 =0 | g 28 Y2Eerme 3501y
I FFALT @S GGF | FES AR B GFA@ SLAZ ¥ Z(Q, T4F AT ETSF TOFONS ¥y 2T,
TR TIT X =0 qR V=0T |

AR IARTAR AIRBR G LTS *18, (1) X = 0 €@ (if) ¥ = 0.

a3 RV fEarier FERRTE AMSHIF 0T AR & & [ MR =i T-Sifeqre @Uie
TEWMCE @ TSR ARTHT SIS (B TOFOI *7 RS2 LATAEHIT =S |

TR MR fIPS-I1 (Triangle law of forces of equilibrium)

@I gee Tt foafs srest qem W ¢ e 3 @ fagres @i 2o foxit A @
fatzs W= v1fbw 27, Sz @1 fodft ARRER A/ |

SN FFFP, O € RUA foqio wweaiy 301 @3 [ 0-(¢ @ Farz 932 owa w9 8 e

ABCTagres TN 2 fafb q- BC, CA, AB-3 AI_1 FH*1® | e F90e T(F, P, 08 RNIR IAaq
ANREZT R | D A

—> —
BCADANERE 754 1 TN | BDRAT CARLR I 8 FASHT | Todq B_z))@*ana*fgww 8 i

7 % % 7
™ 3 | 949 BCADTNBREETE BCAAR BDAR PR QIR W 8 W e I | e e
AT @ TPAEH BAGIHT POIR QIR dAtad M9 8 W Wi 33 | (79 0R7re e RITER AT

@ﬁ?«ﬁ@‘anwwﬁﬁﬁmw|mamza O #feh RICTT AW ¢ {ATOYA | o4 P, 08
R3S TS0 ATIREIT =R |

(ST afe: L‘]WPJB_E’,

ma@@?rﬁ]—g@a@w,zz_énLa =A_§aT,B_é+a)4+§4=0 [A_§=—B_/)1]

oA T Foxio AGIZRT A |

&3 fodis @I @Il e @ o7, 7w faegrew foalt IR 97 e 3@ 97 | fagrem dg
TR TR 0T TG AGIBI B FACS AL |

IR ARER fager-oyas = dre efw@t (Converse of the Law of triangle of forces of Equilibium)
@I @3 fire feraree fout 901 g e T 91 foqte Ww, e ¢ sfeyer aafs fapres

— —
Q=‘CA‘ @ R=‘AB‘

SIS *j2r® fouiB g A Aoe a1 A |
g FFq0 [re f@riep, 08 R feaft @@ 0 [re INRgR Sitg 19N are @,
SN S ME I TGN (PN TP SIS G IR DO | D A
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P € QRER T, i 8 sfegfiet i a3 ad+ f9fme ot
- -
ST P8 0-9F FAGAE I TG BCS CAGAH =&

%
T G BCADTNBRE T T @7 T BAGIET |

— P
QT BDS CATT 8 AN QEANBDEAI 7RI O IR W, i @ wfoyfer o 47 | Wi

BCS BDRIAT P 3 QW@%WQ@W,W@W$¢&W5@TWWI &g
@ERY P, 08 RIE@T AR S | IO RIAG P 8 0-9F AR T ¥ oo 27 |
o 4B Al ROT TN, o @ wfegfreT o +2t3 |

ST SN ABC N @5 Fager AT AT BC, CAS ABRET TG P, 06 RIATA Frseel 77 |
TR TAAWITG &eifare Zge |

T&: G0 [re farier g Seogaat foaft I et fra @ ieae Qg f[(f¥E @i
fagrem PRI GF2 TN ACHR A1 |

feafe WW@W (Perpendicular triangle of three forces)

72 e @ foafs 3o 3 @i fagrem @piE @e foaft arr wgHiifes & a3k @
TR RO (ATONFE TSYI ST AT ARARA) femamiier =7, izt a1 foqfs sruEgw
LT |

N PP, O 8 RIA fods 4BCTagred foals IR IAGFCT BC, C4 8 AB-GF FTPlfed «3e
IR YA | ABCTAPEBE @F AP YA DEFAgE’ *Neqr A | @3 fagrem et
AP P, O 8 RIESTER TGN RS | O IRESTAIP, Q 8 RIAGTNE W 8 MiE e 3403 |

AR FEAGTAT ATIRZ A |

AR IS 34 (Polygon law of equilibrium forces)

@A Rre oge IPRAF [ A9 8 e M @I Iggred FHPIE e ITCRA aR enfHie
2, O @ IJTR AR A |

Qe T TP P, Q, R, $8 TIASTEIORMLS e I @R @ IS ABCDEIRPLSA /S g

- 2> 2> 5 o ,
AB, BC, CD, DE, EAQS GNP Atvd v 8 e Mo I | ¥ 900 20 (@, IR AR

R | A,C84,DFF 0 R

I PR O IR T 8 W 4B9IR BCEAT 7T Jffoe =W,
ACTRT @8 ¥3 I Al 99 R, 97 T 8 7 i | @2
R3 OR™7 fooq e W | WK R, 992 RIET Afd R,ACH
T 8 WF ADEAR =&t e =W, SR ADEAT P, 08 RIGR

ITHG e




ST FET JreEIe e feafRmreTs

#fed W 8 e o 33 w3r W2 @fd 791 ofia foss

R |

GSIT P, O, RS ST A N 8 e AEGA= = ¥ =

3 #Afgae o~z fowr faca 3w | g ofiwre faarie saf+®

RIS 8 o EA@R i@t e 2o |

oAk A6 P, 0, RS SR AR AN @ RANSYIA | So9F TR AVIRET N |

T-IRPLeH 7S afoear

VERE WK AN TPt 9 AW MURER AF, ©F 96 79 IQgrerd @Npied e IeCel
TR SIMAE WS 8 W e 41 M |

P, O, R, S& TRETE @ ORTe f@amiie 8 Ieete ARz o (foa Fus sm v 9) |

A T TR (@, @ IASTANF G315 7/ IQPCerd TP 2 IR =il e @ ey e war
T |

P, O, R& SAEE ANGAE I 499 AB, BC, CDE DERIATE AT AFS (@, @1 IAGET @
FAGTEAR T A>S IR | JoAR ABS BCERT 7RI TG P 8 QIR e ACRRT Foare &7 ACa=r
e I @3 CDRRT [NHi*e R Ak AE | JOAR P, O, R 8 SR 43 AE @ e 23 |
@Y IR AMRET AR, CTo AE a1 e @1 {7632 skfME 170" AN ¢ [erdreg2r |
AR E4 O[3 TIECE (e I |

oI & T (F, ATRIR 8 AR, P, Q, R, S8 TR I ML ABCDEIZIER TPACH 2
JRETE 7= At @ W Nerire a1 17 |

TG 0o 2P ead oo effew! fage-sqaa [Redite efown 1 1#1% 7oy 77 | @Il s
2@ foafba Sfi el Fe I ARGRZR AE O @ FoPTeed 09 ¢ o [ 2re #i1 st arz-
A2 o Igge oI5 oa I | g @ TP TRAE g (2 @@ g AT 93
FEPAYCRA O =CS AT 1 |

TR 1: (i) 3, 7, 10; (i) 5, 7, 10;  (iii) 5, 7, 15 ST I foqis @36 o BIRZT Aq4CS A
57 TGET FATE I AW T |
FAI: (i) QT IAAREF AFATS 3 37 3 10 AR P FeTR TG 3K, 7K, 9% 7K | IR0 3K, 7K,
10KIAG (FITH FF T femamrer 2o Fe0ifS BB A1 | 799 3K, 7K 932 Wi faar 1 @
SIMA Al 791 10K Wi |

(ii) 5K, 7K, 10K3eT & = MBI AFCS 21T | FRE G37 G0 ager o= F91 @O AN
T FAPACE R AR fofG o7 foqfbra e Faea |

(iii) 5K, 7K, 15K3e1 oE T €0 FARIR AFCS 2T 97 | IS 5K € TKIA G2 @erwe
15K FUed 0T @F @A OF @ S0 AR A 1 | AF @7 fage o= F41s
SR, (Tl TTpres (F (I G2 AL @ PO IR WA IR |

Twigae 2:9<f rs srRfb sl 39 4, 2, 63932 8 fFaAe, @A @2 T 22w ¢ iy, fasr
@ DO G I 8 BPY JCTH LTS (P TG 60°, 90°€ 150°; (AU (T, IeNTAl AGIZIT SR |
TG [ e, PR O Rgre e 3 o= F96 QXIS T |
QT QXA @ JPTCRR RCAore== Sremiforstz qrseer

=4 cos0° + 2 cos 60° + 6\/5 cos (90° + 60°) + 8 cos (60° + 90° + 150°) ¢
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=@4+1-9+4)=

QT OX-93F FRIfere ResifrereR oSy sz

= 45sin 0° +2 sin 60° + 643 sin (90° + 60°) + & sin (60° + 90° + 150°)
=3 +3\3 -443)=0

TR TEPTR AGIZT MR |

TARIN3: 46 Mo OIREY MUGE ¢ IR b WL [0S T | G0F GFB PP (AR 047 A 2 |
I ARTRER 7’ ofiw AR 0 (@i Teolg I R AR (Y 2 (@1 0O IR, SIS P

b—a
«, tan9=bJr tana

ITANG: M e, 1els 4B 9k Gfb0 g RFB Meiea Segy of i Ao
@I oRfES | nefbas W [vre afsfaair @S IN@WA0 GIBO IART
e | nelbr ewaw welba G-Regre el oe s fanr w991 @R
WS ARTREZIT WCE, ToW @7 far @2 0 [Regan 9 |
49|, AG=a, BG=b, LAOC = LBOC = o, ZBAD = 0
L ZCOG=90°—- ZAGD =0
o, & a AG AC-CG 0OCtanZAOC—-OCtanZCOG tan a—tan@

*bh~ BG BC+CG OCtan/BOC — OC tan/COG _ tana + tan0
=atana +atanf =btana —btanf = (b+a)tanf =(b—a)tana

t e—b_at
— tan b+a ano

o7 AT A
o IR GO TR PP OGN MRS B S (e oy BRmadied

BB RS RSP IRZ AR | QT @A SIS AR = TRCA |

o YRR RS TR R SR A T @A RRREA TR FHTIRCS 1S AT GG RETHL
(SRR REIRE G SRl

o (I TEAR G et qpifes qeerer =t X[y ReeT M@t AGRZR 8 0 | T AGRE
fifeFel 2o Ita |

o (i) 72 T Rerdro A Aoz e (@Il TR Tt famant eet 91 93l AR 92 <6k |
(i) CPICA IS BT FRCAT SF f@aqrier sreety o7 A fmamie e TerRs AgikiE
(I IRQE BT GFE TN ol T I SIRC AT ARGREE 72 0 |
(iii) foq foq @ = f@arer foafs 2o SRR 32 vw 3 aresl 3o w77 73 em
IS (FIT AIZAR AT &7 | WA foafb I @eaiear 136 aeaw aifd gorita owe @
e TETs @y AWRIR A I |

o 33 vre e ToPetE ATsls IR ATRIR & & {7 W s sm-sfeqs
QA [T @ IATER TR Aeifrsy T2 ToFgeN *[7) TEA2 ATACT 1S |

o ACH AT fage F@: @I Fre fFamie fonfs e qem NIv ¢ e 7 @i fagrem
TP e foqfb g @ik fmees [ sjfoe =7, SixeeT 91 foxib AR A |

o IR AMWRER fage saw e @ @ gaf s fame foafe 1o sage 9 s«
Ze1 foxioa W, e @ wifexfier uaf fagres @it J2e foafs i @l s1be =1 AT |
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Fl]j AT T 9.9

1. ABCDESST JAT 2Ige | UF VLo & @R N € WS TG 4B, AC, AD, AE, BC, BD,
BE, CD, CESJR DERR! &FIf*® 20T, &l $F« (T QTAF A(aa N 2(J 44E + 2BD |

2. fogw 9@ Tre awrt T @, W foafs @ uafs g 0-ce & I AR A0F 932 It
AT AL 120° (I FCH, O IS AN |

3. 936 Seers I M & IR 9 @ W& TG 4B, 2BC, 2CD, DA€ DB TR LF*e
AT | (AR (T IS ANRKZT AR |

4.(i) 5N, 7N'S 8N Je@q G5 I T/ el R ORPIy I8 FACT SN@ 5N IeTa NG| (el fefx
A |
(i) I RS 1, 2 @[3 933 Foaw (@l 303 AEE 2 0 | I NGIS! (Fle fyefz
A |

N Qb | TR AT So=hwy

@vn%%f%?ﬁ%‘cw

a3 AT T -

o I Tooiwy T @ &ANIeT FACS AR,

o T TASNTAR [oRTS Ty I @ &SI FATS AR,
o YT IR T [ TG ANY FACS A |

3720 == | =i Soremy

[E[8] e

FfF ©#17WT (Lami’s Theorem)

@ @3 e e feafs sTrear Ie1 I AR AF, SR TSI IR N A2F 72

IR TGTS! (FICIF B AT 207 |

e W I 0 [qre f@ie p, 0 @3 ROIRR 9 foqlo IM@ 0X, 0Y, 0737 fa 3
PO R

SRR SR | &I 00 L @, SO0 ~ SnROP — sinPOQ

QAT OX GROY @ TS 04GR OB T N (FC (&0 07
—> —> P P
@T 04932 OB <y &l P @3 O3« 93fs Wi @ Wit faom=

IR | OACBANERE 7 TP 43R OCTE 79 |
QY IR ANBRE @ NPT OCEAT PAIR QIR widh i I3 |

fefsfam ol 2L



Tweaeifre 27 *l@ OIFQAT ¢

g @RY P, 09I RIEQY AR SR | TOUF RIF PR
QAR Ffed T @ REFAeTA | Joar CO@AT RIFT it
FE | AR ACEAT OB-F AN @ ARG I ACRA QIR
T @ A o 1 |

04 AC co

A OACKTZ® R0, 5004 ~SinCOA ~ sinCAO

g sin0CA = sinCOB = sin(180° — QOR) = sinQOR
sinCOA = sinROPEIinCAO = sin(180° — LPOQ) = sinPOQ
SRIT 04, AC 8 COTAE, P, 08 RIACR W« ¢ s Mot 367 |
P 0 R
“sinQOR ~ sinROP ~ sinPOQ
AR ETOTF I AF N AT NGNS (FIOF HIBH FANANS |

(957 AGS: AT P, O, RIA FowB ARTRER L, TS P + O + R = 0
R 7RI B ACF (93T QT IFE Rx P+ RxQ + RxR = Rx 0

A, RxP— OxR+0=0[~RxR =|R||R |sin0°n=0]

A, RxP= OxR3AL| R || P|sin®P)f=|0||R|sin(©@R) A

G ) G0 GFF (OF9 T e ISTAR ANSEF AN 77 |
P 0 - P 0O
“sin(Q+R)  sin(RP) ’sinYOZ  sinZOX

0 _ R ] P _ 0 _ R
AR T, SinZOX ~ sinXOY "sinYOZ ~ sinZOX ~ sinXOY

AR ETOTF I A Ao AT NGNS (FIOF HBH FANGANS |

LlIEE R (G ERSGEICA L)
3B Te oFe Trey foai I AN 9F°l T (@, ST ATOIH6 ICTH [ 747 367 I w@ofe
(IR BTN AAATST, SR I FoB AGIREFT AFS |
SN: T T4, ORI A P, 08 RIA o116 TGEW 0X, 0Y 8 OZIARA fwamier «3r

P R .
sinYOZ singOX_ sinxQy T @
SN FACS TCE P, O, R TG ATRER S |
Z0-& D@ IE© TPq @F ODARIRICETR W H0® 7 |
QIFOADBANRRE 5 FFq T 1 ODGIR 048 OBIRET

TG OX €. O Y SIS 2 |
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AT OADIELE 09, G10DA ~ SinAOD ~ sinOAD ~ sinOAD .

W%T;' sinODA = sinBOD = sin(180° — £ YOZ) = sinYOZ
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@32 sin0AD = sin(180° — ZXOY) = sinXOY

04 DA R 3
TOMR GnY0Z = sinZOX ~ sinXOy ™" (i)
@ (i) 8 (ii) (AT ATE, P= 0A9R Q =AD = OB

BRI ol 229
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foefey w5 |
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adie, AB2 = A0+ BO? .. ZAOB = 90° T)
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>sinf  cos6
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A B C
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P O R .
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1 1
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1 1
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1 1
.. ZBIC = 180° ) (£ZABC + ZACB) = 180° -5 (B+C)
r A A

1 1
sin BIC = sin {180°—E(B+C)}=sin5(B+C) = sin 5= ) =cosy

. B . C
O[qSeA, sin CIA = cos 5@?‘( sin AIB = cos 5

(i)W"ﬂ?,PSQSR=cos§8cosggcosg
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R QTSR ATLE TR T 5 i, 4 o_fEe v2 [iqre weery) =itz | wie 736 5w
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T 1 20
sinBCD ~ sing ~ sin90° \ vE

&g sinBCD = sin(90° — 6) = cosO
4
a3 cosf =7 [ABCICEFAT fager zre]

4
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