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1.1 Yzcid-ll (Introduction)

Renelfisl, oMas@A-AL UL HUH didH B A« 2a001d
@, HRel 10 yell Banq By widald dil usie, [@egd, Asise,
AR, ol Ageansi@t, G, God, adal, R, olelis 33 AL alis
wyig, Yol 21 ANgazga-l aHda dlRs Reunal w8,

¢ el L A Geaid 3 odllas [auq 92d 9 7 Rendlsl)
ollfas(astin 21 wsls Ban-d- el vl vy 8. elllas
Raid A edA ol Ratin B, dAegd o ‘llladl’ uel
SRy %oldd @dldl Qe =12 ‘ellfas Ao’ ase-l Guylal
L. gedel Huaopd [Auulal sew dal [l wslas
uerloliil ddll eulfa 2y sq Asuq dzd olfis Q.
YRl AL B waacd Braru sivecl demed 8¢l
9. vl ¥ Braual wd goeadl suadlad ellfis vulaed
uad-lyds sadllia 5, ugls 2zl eyl gy w1
Aoy N AUl ¢ UBL Ml LR g % A, vl ud wuiHl
alzell, dedl, Bigidl adidd] ez 8 olifas R, dxA 240 2
R Ul & vidlooni olifas Bgin W2 auRudl 28 ‘Physics’
((Bhssa) A gl Wal ad waladl Als woe Physics’ uaell wiail 8.

ofifas [Rausi aifd-dl eploll Gudla a8, sulidls
Gugidl, Yol 3 suldidls u-uzdl 3 elllis Asidd 2R 3o
& uls wAla 6wl Collds [ 20 [l 2o 9,
o1 AR 1 el B~ (Physics is a king of science while
mathematics is a queen). 51§ ollfds u2ril 9 dudy
Ry Frzuell A sust d olllis seeil ddowg uuond & dzg %
¢, uig il aerivil vl oflep well susdl eufasad e
s3l asiy 8. wndl-l Geulnedl wneur yd-l wwuel oiilis
YAl yo ollls Aai eudl 8.
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1.2 dlifds [Asuq-sd82 2 Gy« (Physics -

Scope and Excitement)

[@euelflRoll, avivis [Ras sld & v - Asoua
B, g R U w2 [Rsdne 56 AR s duy ?

Ras 2 ol © 3w 3l da Gy, 1 & 7

Bt 93de tafM QoM kol fld Al @ ?

WRRE W R il st gl 3 A Beny B 7

a % e wqasl, dsel, sdl-ie, Ray-ufi-
FaBid Yritad, A 2Useeil Aisdl vl weri
433 AL g A6 R Raw sl Y ?

ellfs el (i) 2wl geani addl % Alel
2ol oletell 2l szeisil WA [Rsitndl % w2l un
YFAPra, Asflowg madlaimial Hadl S5 Assu
el Al 8.

(i) ucll g2l smidl QAN Jpue 21
w2 A vl sl 8.

(iii) @al viewimiel gead- sl 3 Rgid
dlzadivlL £ =

(iv) BUH diRdel RaHl 3 Rigldll euus sas
YR usIAAL 9.

ASligel 6L Huoyd vesl Ml g (Matter) »i-
[al2281 (Radiation)l wear, sod i QB0
yaoi sell-l Goulm, anrll a2l Roe 2iaBa,
Al e Asudd geaeu Rl Wl soeyud
1Ay slRs@alinul a8,

i ypulaye seliell 2uom atflBl, dl udiepl
“4Bell audl A, il 42in, WA, Rl saLs,
gl 9912 Al s A Wl B.d3eiL S8 AL R
10~m Bttt ezl Glatail, ~yEaayul adl
Asiland, din sg) wadl [QRwL Wik ylaur
allfeLs Rsu- axdl susidl B,

Y ayusl s §65 w8 1070 me sl Brosal
1l Fud sadl, Rad v 08 gadL sasgiaq),
SdsginAl UL, du-l Usilail, dx-l
wicREUSY, el o) WL Hoidl [ARre ekl
QAR suedl-l wt ollfas Riui 23nda 2y B,

WU (Atoms) YR MR AidBul 53
) 247, 215U (Molecues) 24-U 53 B, il YRHR
2L it L 2al, AL el I Rl sl Sl B,
QAL 3 WRHIQAHIYL Geundal (ARSI wed
24l lutn L situRet MmeL Ml B, il olllAs

(Asun wél R0 @Al upt el ot oustdl HaL
Hi 9,

LB A WAL ‘rzeit’ fd dou Hefld
ellfas WRRUGR wqaR A1y (Gas), wadl
(Liquid) 3 8- (Solid) vgidl st-1d B, adll, cuwaiini
2 6ol WERAMKL R sotef Y WU AUl
(Plasma) YRt A 3,161 o G cluid Wil sead]
ol AR, Al W2 Glodsl Hiue Alasll
wlLau F=udl 9.

llfas el weidlny Aibis, Gy, Radly,
ot A ustally, el e sl Wl B,
[QeaneliBizll, a3 o unw asdll ¥ 2ua [RRA oyl
MRAL HA AN%Al Y11l (Mechanics),
2l 6APILY. (Thermodynamnics - G»uaR4l), Re-
Yously (Electromagnetic), Mslazal (Optics),
SAsAAEUASU (Electrodynamics - Rgaduals) Fdl
cllkts Rl wonad Qs

AnRal et sldnn Radl [ ur
AaRA B, o 8, 22 da QAzwaela wal
ad3-l AR (Motion)y, 4 (Force), st (Work) 313
el Aeifid B, HAsANSAFESA 2L [AgaR »iA Qs
uetd il Asda [Agd 2 dely gersd Wl
Al D, gda, AWREs, BAPUR, 3, Asuda Fal
ellfasuelluil Dot widl 34 [l o 11!

W25 §15612, AN 2R SHEN-] 518
g, wavh el uelda Aal o0, Yaypa, 4B,
AL e A=l Rl wakisl 43l dl gzl
ANl HSLAWRAAUL 2UA 9.

AHLISAIMEAML olal 512 e GaL wRuReL o3
wenellfl »idls G, diwsust, A2 ad3ui udl
F6l3-l wdy a9, Guuda wd Unier-ll
sidead, olRs v RuARE uFU-L Ry @913
Al Ao, AMLS RS s3cuML 204 B,

Beid uRHziaal Aasig-dl ald woL sk
Raai »ud, idl sasami sdi-ey B3R
uMicly £1250 2 AHAL ARA Al iNIAd wiA
anidl lad adl ARARSAIL dl oL % W B,

cllfs Raunt »uzddl i ad og ol yd A
Al AeHIAAd @l enAAl AMda ugl ollis
[Qaueil 523 »1d 8. AL (Galaxies) e -l
6it112801, Quell c2ilAl 619 UHAANIAL Bid2), du-l




ol ¥

sl Belaus gl [Adzel, dRuBEdl i
wastell, ger-gel divildl sanddlailal weun w
s Rsurt-l 25 2 Wl (astrophysics-
REBMHSU) Biasld sl 20 8,

Rene{fiAl, »id 208l %y ¥ cllas Raqdd
Rzl e ‘Yrrell vidd” Yl &, elifas Raun
dl Y viasian waL s sy ‘waur asud 8.

K, olfds R sidds doudqu laym
1074 m (Fayadl Bipul)dl af 10 m

(@l deug)-l sy Yol RBrdlg 8. 203,
coidel WusnAl Rl 10% 41 suql w.
AOUSAL MUsHA Mslasi Aol cudtdl AnuAL
HUsHA [QRR 10725 o) 1018 5 Fedl WA, 9.
sl (@R 107 kg (Sasgind  soru-t)ll
10% kg ( maallid (e semiq ) zedl 8.
2o 1.1l 2 1.3 yaopd ellfs Al eousd,
ANY v, gl [Qadirel wid suld 8.
clifdts [Aan 2188 43l wo (Macroscopic)

264 1.1 : QY vl douSal WusH (WA nasdl W)

ueidy 58 % viar dous-l usH (m)
WAl Bresn 1071
WML HBaua-dl Bl 107
it vl B 10710
ETRTC R (MR TS) 107
wedldl Gaus 10°
G2 vawedl Gus (aysdl aua wwddl) 10
yedfl-{l G 107

A yedlel iR 10!
LHAUAL [AReR 107
gollal Al Wl 3 2ia 10 10722

204 1.2 : [y g2-uaiil unu-viduaA
WusH (WA Aasidl W)

2014 1.3 : [y usiEli gumi-Hl
HusH (A sl w2)

aua " wd oAl
viana- _
deu WY (kg)
HIWEH(s)
wfs sl o) a-se 1074 Selsgie 107%
5 Gl YBAuAG BdR AL Wi 1677
22
ALl .::mu : 10° e P
2ARLAHE 24 8L ueelfl
YL Sl 2uadsn 107 HA92 10°°
o * 3
te)[M 3Ll diAd s 10~ <18l 167
ML YesIRUAL AN 10
— R Hirdl 107
Wrggedrl $Ms woisia g w10 o por
= 1
yedl-l gei-isian 10° 4
-
yedlrl WEsHasia 107 S 10%
WAl HIA WAL 10° L1200 -1 e l(E+L 1M
amisdl Guz 10" gollg (An 10%
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T EEIET T

e Y (Microscopic) A 6L UNE UeLAd
(Domains) Y4l AadRe 8, 21 GUIAL A RAd (Static)
A A (Dynamic) Meudl WA wa AaA 8. WM,
MR Rgied 3 Am, g wn Qo wdl vel disnude &,

Reusflidl, Asaud-t sct 28 usldl] ol w
g v detsl iy mia goousd Ml Gur Blid,
aisill & A wella goll o, 2R Wel-+0el dsisid
well U2 dad, adl Ury Boudl aesll 3 udl @y
S flald (LHC), $rexranid adl=yfFayr

uulizd Rulsen (92-TTER) dal gl rcl
aUylis WFsed viuee 3¢l olls Qsu-
BeUY i s 52

widwAgla & wiidl M s+ enRd- A,
ol unA, 3, AL ok, B, AL wdl, Il cuo, i,
sid, o1y, Rsu AR, A, dasivy il
alllasousllaiial Al sy WRRd % all. suusl
2ol o5 Qs 37 Wkl 1R Seclls dpauvil-dl
wel 2ot 1441 2uudl MR H2 >ula 8.

26004 1.4 : ollAs [Qeun-u Aaui sid2d surd-l J2dls -l wél (A wmsdl we)

A un aan
auol BB Ry A2 (BARC) Houd
Blsa Rud asiied (PRL) BMEIALE
§lRezye 9 wwpn Rl (IPR) il
dReye »ls BBy IOP) SREET]
dud Esa dsiied] (NPL) (Reell
grex YMaRE swllud R Agll A MRABBEsH (IUCAA) Yl
dlreun BlRezye s wa-A (ISc) oz
Wi Rad dfReeyz (RRD siod)z
a2 SReye #lis srd-ea Rud (TIFR) Houss
Az §R W 2grldiaw (CAT) LT
YBayz way A-2r (NSC) [Beedl
$Fel oYl A-e2 siz 2AMs Rud (GCAR) SYEY
Al Shezeye Mg ABaur Bsa (SINP) Slestdl
Blia Buad d«Red (RRL) allule,
drer yRalidl Alaier Arer (UAC) < Reel
ARAne B2 WusEdid A2 (VECC) Slasidl
Bsq areus Wy A2 (VSSO) elodlR
8lrun dleezye wis 2AERsA @A) Houd
Slrun dlReee s @ulAARIM (UG) Yol
§MuA W R 2l-us3eu- ISRO) ARdAML [AlAY s
W AlMAGaq A2 ( SAC) olradl ARY wowm,
Shun S[Rezje wis 2s-ldio (IIT) MRAHL Ry o
AU SRee vy 25dl® (NIT) olraml @Ry arsust
EEIETIC] alaml ARy w1,
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1.3 cllds [Qsun, 2504l A 43y (Physics,
Technology and Society)

w19 [QirL 1S weL vpel BUWEL 41515 % SaLsIML
wgldl 23 8. dldfls o Asmipil R AS e vEus
e 2y 5 Wl aldfld 530 w3 8. glRu-L vy
UL tieicll B2l & Ul dd HAIRY 43 Blsi
RS s B, el Phisn o @il dxdd Ao
914l 5l UL g s oy © oy Qsur uhl.

BAEDNLLL, MIDsE, HIZRAMD5A, 813, SAUBTFELY,
Q19 Tl dlsedgeiral WAl 2ddl Qs
ABWAAIRHL AUl cllR, 2[A8A, Houda, A2ewde
Sty MeAl3-NL Gullofl ian 33, 2ueh18, Ak,
ML Al IAAA 2w, e, HBS -
ad ellas Qaune il 3 Rigiad 2addiopl Qo
(Gualol usl sy oy 8.

oils B 2iven Rl wiam =0,
AgaculRa s2id uABi saud duie, ARG
A BEse s166R 2wtRd L 2wl X-Ray,
Ahusl, Sdsgisifaoig (ECG), $dsgiq allq,
Wiy (ESR), 4[58y Woddls Wilvsu (NMR),
rRaIM] Q912 olgGualall ARsa 25idize wa olllas
Ratir 2uaudl 8,

yemedsdal, S5 s (EM), AMs
S WSslesiu (AFM) Fal - H2lRya
2grlldien, ) 2rielley A el grlela-u Risiumi
BPIUAL (IO My B,

A 2gAdiond] ugL dil weaRt AR €L 22,
Fiausda, slasgu, sBe Guas, Ryz Ao adld
208 ol $ol ABFEL A5 AU B, AUR, YR iR WHHAQ
QA wo adl Ao o Al

Ml A 2R AR e Aagaisd
gt dvdl, -1 R siFsddl Rsm aal,
SAsZFEU 2 $YRGAA, 59923 2elicloy, HeiRdlalq
25l a3 [Quall ddl wa elllds [Baua 8.

GlRsWRAAL B2l oldlon s udl uA 2wl
54 Akl Aol 3 gerdA BUYS Ydl aMw sl sl
s Wl e ellldsmlul A Glow 8. ¥4 3, g
S ARacanl S8 BLadl WAl B wRL T Y 2
AU s A [QlRL 46 A o ‘arg uiell Ggada
® 7 (A nadal ARY usi-l ool g A8 As %
UstRell o] QY 230 & 7 el oifs g ?

BAL YiAlAL 245 13l WA elRsaRelsl 0%
wel ollfets [sundlL 6 3w R - 244
(unification) iv, **’:l;ﬂ.%-‘i@e (reduction) GUR HAUMEL
sl 8.
1.4 €M YNGd 6l (Fundamental Forces in

Nature)

cglel [Qzuefladl, o4 20ud As cod wwdl U
aoidtadl €ld, ol £ ol vuvel o BN w3 B,
£ Wwdl UR 2 did st uehl w124l oau B, 5128l
3 el AWl R amoin @l 8., wwdl weell e4R
Bursel UL BUURA 9 U U3 B. 23 A vuriA
W2 % ussl MY AR WA WL Al e s3AA
g1, 20, NB--A%UL AR 208 sl [Rn
dd 2o 5303 el e ual s v wrdl
olarl Asnlrs vl AHY

oqen, i3\-l 012 wane Ay >URE e dlaul
ol (FEl gral 2, AR D 33enseL sl
AdBLs By gL s,

0L UeUABHIHL IRl v GuREA, welel-l
AubAudlul a2 awlg wigen, vl 3 ouddl
(Biloi Geelad, yriraus aa, edlni Semad dsua
oue, Heidl-l 3sc WA UMIAR AWdld YRl de
HEHHL GEMag sl adldnl BUMRAA Ao dl
8 o, vl GuRid [AgAcURA vim AsiS1 dagaila 5128
uelL ol Bemd 8. [Qgd e oisly oo, ez
oLull, iz RHIEdld 2R vlidhedld o) adly Y
uouadl-ldinl oedinl Gelseil 8.

Sl FEcML AR MR- YA G0l bl HUd
9, =l ues WAaa ¢d Jadly,
1.4.1 33usMll s (Gravitational Force)

el ot 3 WGty B A aeill W
o ueiEl 2l an a3 wsolla WA NidApu 52 8.
[inai udls sa A veL se u 2usdeico aad 8.
~y2rill AgeaLsleidl Fras sivanr R Sdus ol
50 2R QLG AYeUSNRA GIN A 6L SNl GeAHIATL
ARSIRAL AHMHIAHL 24N anl A vidReL ol
@z uHRHl €l 9. ageusdl s 5L weiela s
H2 Beoiag vuswRlom © dul d Aviada O, 2
ol ol W2 & vewdl a2 A wn-l 32 didl
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childs Rz

Al zeausdal o A weral a2 aeg et susia
o . 2wy Hoopd ol azeunelai ocusl
o, 3 Well Ao om B, odl sslisil Heddl ol
SOl ANFAL M2 def YL wlig wiSl wusiy -ls,
eaLsim omel weeofl o iugl yedl Gua G
Wl wsla o, sl Gur Geswdle ed) wiesl +lal
wd 8. el viadl sdl-sleui yedl 21 Ag
92, aradi 23earsl siasl Houd Wil 2 9,
yeellefl 2uud sl Guagl-l ala, ydHsaal
kel e, astisdl G, dirl x4 driEAl-l
Geult auL dell [sre 4913 suadimi ageasdl oo
o el Bl URN B,

1.4.2 [Agayoisly i (Electromagnetic
Force)

dlyoilic sl a2 awldl oan [Qgdyesly
o il vl »0d 8, wel Bruxl, 24wl
Radou) R RR ea sl AR dudl azd-u
o [ [Agdea 6 8. 2w [Aganay yeu
FAoL 2R UL M 2RI D, 2, i o
[Agdaeul w2 avig [Rgana & [Agdeuri-u
RS- AHUHRAH 2 [AgacEd s81 a1
2l @il U wHEHD A4 8. uNndly
Rgdoud 42 s o wwsyl, sl [Aadla
oozl 23 21 s sl Slu 8.

IR Rgdenzl afaxl €la, AR d Yasly vl
weL Guad 8, 2 Ysifly A olfani 8al [AgdeuRl
W o ol 8. Jadla dai-ll . [Rgeur-l s
S8 3312 WA B, Reyd i Yordla Al i AR5
U WAL 4 W as Adl Sld 3. el o, AYsq
Ad Geoadl -l 2 w3 Agaosla s adls
slaviy 8, 8 el e alag Rgayusly oo
el @Al MM YR URL IR AW 8. yRcusl
sl B3y [agazeisla oia el IR ialy & »i
d awlal W2 S el 232 usdl Al 21 oo
agetsyl ol vl il Hoim dla B, AS
Mlad 2ld? a6 2l 928 didl ygeussl
o s3dl dxl a2 ewtd [Rgdlu mn 103 ag)
AU a8,

sustanl 23l dlopll, g dad adidai [gd
Yorslu am-{l A Al 1AL 6.

1.4.3 200 Y[5auR s (Strong Nuclear
Force)

gl el Wla § yfRand el v
I el €1 B, HAA 4 BgdasuRd sel 8.
o1? Y2irt [AgeUR ARd-L s B, 2 geloiit [Fan
wd [Fadlel dl asalin [@gdeus wRiadl Wel--
WAA a2 sy s @dl v A W A dl
Ylsaun xR o % Yud B 3 ylEundHl War
A, 2l o5l Avid wAsER an nom wsily
ool B, MAA-MAA, YA 2 WAA-YAA
a2, yfsanm arldl dosirdl ada vial s aan
o ~EAR ol 58 B, BiL o $5q HERYANL ¥
awid el A agviddld (107°m) 8. sl % e
oLl Sl IO (5 st ALl AR 3o gl 9.

Ui A WA ‘sada’ add savudL ya
saliell tAcl Wrlil 2UQ . adl gleinl Al wud
AL AU S 55 AR AL D, i M-l 1d B,

RendBol, 2l A Alug 92 3 ddsgin
YRzl serR deul de 4R gl YRR s
awLd ndl.

1.4.4. d15 ~y[56u sl (Weak Nuclear
Force)

olls ~yR4u2 o w1 ol Al 25U W
Fll 3 yRuaumidl B-sel-l Gl A Hd 8.
B-stirll G e YFaun Sdsgin wud
RadtuRRA a4l seld, g s &, s
FauR o B 4L ol AS salel (e sMaL)
Wl 2B s Geod 8, dls lsauR o ¥
ozcalsfl i sl HeLa, U3 2oL ~4[FUR ool 3
[gaersla o sedl Ao €lu 8. dls Ysaur sa-l
A 10 5m 105 m AL [PARdlAL s34l Slu B,

1.4.5 solL A 5151501 dr$ (Towards
Unification of Forces)

20l 1541 ggraul Yod ol d-ll slal, dd
e yed salde . olfasauredlel adldl 2 ua Gur
RQur 53 8 3, 4 21 o4l yama ol 55 As ¥
sl RlAY 234 L 95 32 ? aan A5 s %
“uerel] [AlAY el s Al A sy 7 sudl
R0 wRYEl saL naRlA sl 2585
dR&-l 12 vilel.




s wad

2614 1.5 © SEdHL Y o1l

A :‘:‘" wald AD-DD @2 Geed & ?

el oo 1% |2dia ofgHl 2L B8 el 4F)
(yfERuumiud
[l i)

dls yleauz am [ B TR WAl sell (YAl
(U BRI | 51 oflag gl @l
A6 FReursl
10"%m)

[Agageasly, am 1072 Aid [AgasuRa s a2

BOL YEAUR 4 ] SRR e (2302,
(ol @Al | Adie-dle v Rin-
el [ERARui Y1) a%)
10~m)

2 ojels (Terrestrial) win wollufly (celestial)
nouad-{nl ocusia Fas A AsBid sl

irde vl FNAN sl 3, Agd w1 by
yaeioll wisofload] masl widl aswy Adl

Asnaadl ‘usin 2 Qeaedla dia 87 duel
A [Ega foifla v ustaein s sal.

RAS, RSN 61 1A RAgioElY, ol
WELELE0L s MAeell sl T AHA AL oL Holl,
2QAgq, A v Aol o 3, dls yFau

ol wiw, [Qgaoisla ola Bl o, Blg o Yaold sl
‘DAsgI-As Hresur«i o [ waivd 8.

ey oLl LS50 dRéwlL HUel e uR
A4, 8. 201 1.6 1L ol AASLsW dg~l HaRill

vl 20l 8.
1.5 elldsuza-u Raadl ugld (Nature of

Physical Laws)

el Rk ol g RABd az-umis
32dls clllas R Ay WA acaldl I 9. Tl
3edls [AMre ollds Al Avy-d W a0 28 3,

2014 1.6 : geRdnl [l ol AA 850 dgwu naRl (s sl we)

elifdseuzll ay

AN g0l Gualby

wUHRs Yor 1687

oals wie vl Usield sléldsam dlfan
aReatsieidl Bl wd dld ol uenadsla
4R, u3 § dx eldicl,

AHHA aisz MR 53l

d BRuun wids 1820 | [ad 21 Yeidly gerual 85 sls 7 Meuddn

wdsd 3 1830 | - [Qgdesly Axdl g 8.

P sald Asuda 1873 | [aq, oifle v wsiaq A58 usa
[gd- Jersla diol 8, ad el

dlesm odglla, vogd 1979 | Rgadusiy o wiq dls Y[RuR oo 3 Sasgl-

deun, Wad dl-osl dls ao-il % A waul 8 dx ey

sdl 3B, 1984 | SAsd-dls ot Rigiari 2t sudlBis asiwel
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chlAsfmun

iy WA v Wl ollds AR A dam uy
dn sda. sud, A8 wel Al Aaw ud, Aed d
WA WY R A veelad,

B2, Fdeur, 2ely Somin dan Sy oL
ARaRL Fa, sl Rstiviel yasd Rl s
A B, AWaErll 2 Ml oS vl Y AL
i, Yitiieil oL %A 8. i Rl 12 Yoo & -

@l"‘t?riili%%t'?;‘l':l\l FRan (Law of Conservation of
Energy) : [Qsml 28d) & Gloaiel ol AN W D,
QA -uo s <l 3 Al Glale AL 53 um wA
~tl), Glodil 3 2a3ur] oflon 2UHL Mot FukReL Y B,

[Agacur-l qA@udl [Mun (Law of
Conservation of Charge) : ﬁ.égt'ﬂ HCEAEE
see ol adl 516 e uBal RaasuRld Alss
AL AL 8 S,

vfly damidnl A@eil [(Ran (Law of
Conservation of Linear Momentum) : % dst
Y, URRUHL oliaL o e €, dl daid e Bl
QAR WA W B,

siefly damit Aawl (Run (Law of
Conservation of Angular Momentum) : %4 =l
Y- uRaedl ousl A 44 i dl datd ga Al
A3 HAN W B,

[l o 2 Rl [QodaR sieaR sl

Renalfi-n, »u iz Faq Bay v fuq,

BRAUA WAL PN, SISUR 1% 431 ¥Ra-L Fs
far wA wlsa clfsaeaml A 1o 8, g+
Beq) el sral-L Al

<4, Hal 3 GURlld A 3 vual ARas-l Rl
VifRdca WA Uglad 53 Vgl WU FULIER & 7

alllas [Asu-di »lasa (space) sl AXY
(time) ol~i-l weUU seUMl d 8. uAldd
AMAML 2L 2 AU Bisollonell 1icn AL
VI B, B PSRRI AARALE BRI Haslal
B, MY, Vsl 1A ALY B, w51 A AR
(homogeneus) A AHEH[ (isotropic) B, al
ulEEIHA3U ISR segsH el QAInHAL AzawHl
Fm e stefly Qerunsl dzaedd Ras wa 8. 2
% {a A 2 AHPL v AHERMH] B, w2 iy
Al 5128 2uuA Qi Fus wa & A
WA wulRouugud dlfl g wReun Aodl ud A
ag a2 elllas [Qsnesil el wsan o0, 204 Ael-L
Hel Aails sl daus A Ml sdl 3 sa
Rgdeur dsadd Rad 2 avad wiRosf dadd
wReuy, &1 3. ol dd s, b fly Ao,
slefla Qo v Gladizamdl Rl »iRde
WesnAl 3AeLd 5180 A 209l s 81, Hig
211 Bay Yol Qgdou- dae- Fay 2L ugla-u
541 93 26 Y A B, A nad w2 ollis Qs
€% 8L Haus 53 e B,

olllds QgL whad s ue qablse]
S B34 Alhdlr 513 vuuHL e ousl & |

AR
1. g e ‘olly’ el olldsamidn @dldl B w2 ‘ellls [’ uoe-d Gudlol ual.
2. videui ollAs (s M2 auudl woe Physics (Boflsa) 3 ugld Adl wed 4Riqal

slls qee wedl 2uel

3. seulodd @dlt ugldeit Yool Rl s da ARY wgls weqsdyl -l
vifhalEd 1y s Rsud Aed olfs Qs

4. ollas Rsing seldon 4zl 2gu A w4 2 o @ newadol Yl Brale 8,
Bud A Rad A Aka ueudl WA waL dadd 8.

5. olis Rarq 30 Ras) GRS B, ¥l 1o ARA Aeel au WRER MR Y O,
AgraLsNEL o, Regdgusly sa, la 4Eaa o du dis yEauR qa 9 gk
YR Yoed ool B, v ol HELSIRRL gl HHcll A 8.
S5 w2t olllds AR 2w ud 2d A ARG uuu WA A sigeaq,

8. @, [Agdasur, Dl Jopun wa Sy daduddl FaHA ils Rarn yasd

Ml ol 2ud 9,




s wad

DA [l w2 2udan [Rsedwidl Aoy [sey wais 53 ¢
| IR ABLSWL A Ao "2l 8.
(A) s w4 [Alkm (B) G¥™L 14 usla
(C) g, wirl wdUY (D) $as2in v W
R ¥ goiv AlY W B,
(A) u- (B) nal
(C) uy (D) Gl
3. vy yfaun s yaed gesld ond @ 7
(A) SA5ZIA v WA (B) $as2ln i Y2l
(©) WA AL YA (D) &5d $As2I
4. ECG < w3 U @il
(A) 95 sifiaum (B) 9453 sd2 U
(©) ddsgl alldus (D) Sak2s st
5. NMRq 43 - 4 & 7
(A) =42l Aoy hnen (B) ~4layy Aols Whw
(Cy 4B WRARS 3~ (D) <YBayz WA Wi
6. ESR 4 -ud 3 & 7
(A) 6aB2s R I (B) 9452+ R 3
(©) ddsgit R R (D) $al3gs Wy WR
7. Yyl el A Held 9 g s A
(A) peuslly an 8. (B) [Rgyarjoiflu o B
(©) o 4laur v S, (D) dls yBawr «a B,
8. ~afauaidll B-sarll Gouwt eAIA 54 R0 Gagr wy & 7
(A) =42l 21 el (B) dasgl 2 el
(C) BasA win w42 (D) $as2ld »in -l
9. wany 1 Rl 8, %l uRsunazyl WAl LU Fun wd & 7
(A) QldRiza@-)l [Ryy, (B) Agaeur Wiaa- Ram
(C) ol Aol Azee-d Fan (D) siefly, Qorus Aza@l By
10. as 2 AHid B, ¥+ wRenmaazl daadl sd Ry wa ¢ ?
(A) Gedizaanl (uy (B) [gaour el [Hum
(©) ndla BMLAAL a0l Fan (D) Aefla daus- Azasdl e
11, ¥y 2 A4 8, -l wRBeurzasy daaad sdl Ry s o 7
(A) Gerlaigel Fus (B) Rgaeur draw-d Faw

(C) la Aol el [ (D) Sefly qamisny ARl (Faw
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ohldsQsun

12, 5082 Ry woasd Jasd SR s aa o 7
(A) Qilzizgml s

(©) v{la PP AL [Fan (D) sela dorud el Fay
1. (A) 2. 3 @© 4. (C) 5 (B) 6. (B)
7. (© 8. (D) 9.() 10. () 1. (A) 12 (B).

A 20 UL Bt Z5HE UL

FERdML sui-sul ool A ool a2 8 7
ol w5l5lsaR Hed o ?

Glorizae-ll Py avil,

Agasuzi ARaa-l Fay g,

fly PHIL @l Fa @l

ey dori-AL ARl Ruan dvll,

ollles el sa-sdl ARae-u Ru § 7

- U R R

woL A sdaw 7
silFs ved g ?
ycatsdl eyl

. Ryiebla s vied g ?

. %o yf2aur s wuadl,
dls ey oa wed y§ ?

p— - [ [a—y p—
:l:n. W =] ol ?

sl 6 Yoo ool SAsAAs Svedsusidal ARy waill © ?

(B) Bigaouz dzaanl Fan
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2.1
2.2

2.3

2.4
2.5
2.6
2.7
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2.9
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2.11

2

HUA ddl 2sHugld

TENTER TN

cellfas ufdl ssn 24l dld)
Ad» ?

ollfus AR Bsal 2R Hgu-
uglawl

ST Asugle

TR

Ol MY

MU HMA

AR ASAS i N2l
Wwural Gegadl AR
A58

ulRaiel e wRdiBls Yol
* ARIY

o ey,

e o

2.1 Hxlld-it (Introduction)

2INEL 2Rl dwn el qeqdl s Wl il
hodls weruall geadl da dedls wequl¥d du B, dd wde
adl4 szl A+l WA Asouda odl-ydl ells AN Hv-
PsAidyds sg W3 B, e, 38 W=l o QA QR B, v geadl
gerll utyal H2 Y ol 739 8 3 su edl Glaudulel W3
£ 7 son ol U useli 3zell way, Al © 7 sn kedl xeudl
U3 8 7 wilel s WAL ol WAL HIZ UMD iR, AHY,
el @RI3 ¥dl ollas AMald Asyds wud 29 W, 2w
ollls ufsld we dwiots FIe s W dHd w3
5L A8 2 o3 B, dl, ARRAAL A 3] Aa wdl ¢d
nl RN i3y [RY sdl 8 dd sl adl ed ?
WRBAAL WAL Geowadl gei-ael usiedl HRa 493 (il
Radl Mg Hs@ul ASY,
2.2 slfds AR 250 3 €Al S ? (How a Unit of a

Physical Quality should be ?)

A8 ARu wuld v o edlds AR AsH Unie) 58 8.

(1) #snd un Flud 2l e g AdaL

(2) A5 drl et 3381 L A ddl dldl ASH dver dq
a@d sl w2l (| @l d) sl ddl g,

(3) Asn-l nlasle Replica) Adeusell ud 23 v uey
dd urd ad wk adl Qldl Adwl,
2.3 elilas AR-n A5 27 Asuglhall (Units of Physical

Quantities and Systems of Units)

el ol qadl s olllds Al V4, 2y i
wefl dvaiedl oS AR Msd) «skl scuell, oudledl ol o
ol ARAAL A5 438 53 ws B, 2 olRs AREA,
Heid s 2R (Fundamental Physical Quantities) 17 Al
Ay AsHL 52 B, Al Guell Ada eudll ol
WA 2084 ollds 8 (Derived Physical Quantitics) ¥iel
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olilis Rz

el Sl 2lBEd 25U (Derived Units) %8 8,
vy olllds WeriAl WY WA dudl AR
yortell agan Avaue Aeolui yel el Asmuglvil
AHULAY vHaml sudl B, ¥4 3,
(1) Buza ugli (FPS) (g2, WG, As~s ugli)
(2) CGS ugla (Afler, i, dAs<s ugld)
(3) MKS ugla (dle, Belaux, As~ ugla)
(4) MKSA usld
(e, Beaua, As~s, AR ugll )
(5) SI ugla (Ad yaed is41)

2.4 SI Wsuugld (Systeme International)

il WA vuardl ¥zl ‘International Burean
of Weights and Measures’su %1 $50 S, 1971
H, ot 144l 6i8s ‘General Conference on
Weights and Measures’ ™l sidA¥ld wsHugld
algiral wudl, g SIAsHug il maml
Bd 8. ST 2susMHL Ald AR yasyd 2l
A3 dlsiRaml 24 8. ST vsHugkidl yao
ABRAL, d-i oo, s, AU dul il
A3 Hoo B ¢

2004 2.1 : ST A5}

HiMd
clilas A

Asur]
Uy

Hen

vl

aolLs

ez

Yralasiuml usidl 1/299,792,458 sl sial »idze
1 Hl2: 52 &, (1983¢l W)

BUL

Bty

International Burean of Weights and MeasuresHi AW
WeAn-0REN Pistagiidl si-ude msru a1 kg
58 @, (18890 wWirw)

UMY

Rban-133 gl vuRaRd & sy Godal
qall-l Sdsgid-l Asifit dasld G [Alkwiqi
9,192,631,770 €ldsll Mevll AHUMMA Bls Asy s O,
(19672 1-4)

[aanae

e [T

Dirict AOlLY HRAAAL AMY MAAEL HUIBEAAL B UL YRR UIAR
dlad gruasiadl sisollndl 1 m viad el e3s dwsidl
At @AgAMAlS WRUR Sl A1l 1 m doudels du-l 4R
R 2 X 107N s aldl, dl 635 AR addl Rgduais-

yeur Bls YR sE O, (19484 W)

gl SRy
A3

3Raq,

ylelldl flud widvedl disinil 1/273.16M0 @A
alASARES WusEd v s IRaA sdamit »ud . (196741

L2y)

il dlaidl

PR

g Bl 540 x 102 Hz 2ugl duadt Gulra s
200 [ABra wiA A o Baumi 1/683 Wisr Fedl ER@Adlsdl
qaladi Ged-l wllld dlaidid 33wl 58 . (19794l W)

geell el

e

0.012 kg 89 AL sol+ (C1OHL Baen uHgl 8, dedl %
H2h50 HAAAL sl FrUA Hld 8 O,
(19714l *ra)

A4 (1)
(2)

Guisd 2oiami U ol WA sl wd 9.
Waslsy W su sl aid sA5 WAl d we g ASA. e, wRAIgl
WA 3 AYA WA 3 vadAl Qa3 Sdsgiadl Hi.
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2.4.1 B 2154 (Derived Units)

Ald Haod SI sl ueddl el-oel elilas
AR W2 Guadal sl Huop S
UMl elell asi &, dud Wl 2sn) s B,

gl.d., HAAL ST uglami »isy

o Mmdl Mg o om
T (e Asw)? T g2 T MS

Sl Wsu= (@Al WsH) X (RRUAAUdR-AL W)

ke m
Sz X {m) = ls:gm2 §2

2.4.2 Y$ 5N (Supplementary Units)

Asuglitl yrs olfs Alvl, s wn
Aau 2uid 2.2 M eldy B,

201d 2.2 1 Y5 AsH

SI .
$M | urs clfas Sisey A anogdl
1. | Widasa (8) WA rad e Yl AWM AR Rl ok
(Plane angle) oy

AMddsR (0) 58 8. (0) ey
_ AB
= 8% @0 20 2.1 (@. B
el doudu agu-u Wl 3w WA
wlicRel AN 1 Alur 58 6,
(° = Pg rad)

2. | a-sR () W3R st UL Y YR~ AREY (AA) ¥ dlul-ll

(Solid angle) 3% WA MidRE AYA 4D (Q) s
8. (U 2usld 2.1 (b)), A BRUR,
o _ MEaA)  an
T (Bew)? T2
w3 AA = 1m% r = Im, I8 d)
Q =1 ¥R
A
r
(a) ¥Hda SR
usld 2.1

2.4.3 ST ugla-ut Gualal w2-u cuadiRs Ruwl
(Practical norms for the use of SI system)

(1) 825 ollds Al Asn del Asa Yoy ¥
caladl ASA,

) Bsrl Wl 9 3 va el
Ysq R, sl By MR kg b kg avll any
(8, uAn kg au,
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alillsRn

(3) PUR elgad-ML BsH-l GUAIRL sl
WY U AWML $3512 2l NSA AR, eld., vies
Wlez saladl 12+l dal wa m ¥ 8,

@) s A4 dedl Well cllas ARl H
o ol a3 edtlad]l wSul. L., udol Ay
ST uglHi m/s? viual m 572 awel Y3g mfs/s -
auial,

(5) 2 58 wisd Al ud €§lu w1 4
g Bl avdl €1 dl 4ud war 3Red aual
AR, wid d Wsu Akd U audl €ld, dl wan
May 32e o AWl FHY 0w W2 UL sy
amal S ol newion @vg uig Add U audl
Qla L wol N amg, eousirl lsdel pascal 29
Al Pa @via.
2.5 dousSq MU (Measurement of Length)

dodu Al (Meya) vl wis Aasl
dd A WBAUR 9 o wd wys Adl ad
ulotonl dlvel, 43 1072 m ol 10 m sw-u
WA R ludlel Guaol e 8. 2l 107 m
A s Asadydsd wu s v aHaR
AauAd- Guwlior w8, w3 1075 m AL 1
YA W2 A0 2 @lell Gudla iy 8.

ueL % el widAil el wasiella vida-u
WA W2 s A Al Gualol wy B, auiql
s Adl e sewr s34,

2.5.1 W2l vid-i Wy w2l efeancieH
dd (Parallax Method)

L2l sideAl My W2 efrunde (Parallax)
Al Aadl Gyl 53 asi 8.

L Al Yl vai 515 ol 20l A 24 B
well Hswd, yelldll D Fean vidd wwda e
Mlae 53, vl eart dile decldl Fae-
Bauadl 6l srauHi w0d 8,

A

L
yed]

2u5ld 2.2

Gelgaw a3, WXL ¥ gl (2.2)41 calen
w8 AS U Pof, yedlrt AS cnuid audal wal
A 21 B wadl 250l 2qelsel sdl wadls-
(Bl AP wi-i BP i 9.

e yedlofl e e wedldl w3 oyl
i 58 6 LAl Rl wHdzdl
Aviellil gl o HIE dlaell vell B wcid -l
g B, (ugl 83 zfRmimclesn sdam 8.) ddl,
vl IRYAML QAL BiguR,

0 — Ay AB

B AP
6 Ml e 4R 2d b
= yedlell s, ¥R D

oo

o~ D= (2.5.1)

Gergaml 1 : yedlel @uid wdai A 2
B uRyfl s sy Madlsd s wud 8,
o, waelsdlaai qA-0 s 1°54° wi 8. A
yedll 2 1.276 X 107m, ¥, dl yedl 247
ds qaald v 2l

Bia : D=%
6= 1°54"=60" + 54’ = 114’

-0 =332 % 107 rad
b =1276 x 10'm

1.276 x 10’
T332 x 107

= 3.84 X 10°m

2.5.2 ¢ & diiit uRwer wiud

(Measurement of the Size of a Planet or a
Star)

% Jeril cud d €l e )
a3 yedl wAr sd
WAdLsRA MidUdl A o Sy,
dl o L et stefly A, (angular
diameter) $& . =ddl
madlsed, 2fEsiud arisrdl
-l ARild dlsaue]l o o Hu-
ad W B,

o= % nrad) (@52 R 23

*ge-lz 1 1° u-Rl = 60" Bifie)
= 3600 (As~3)
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A yelell e vicr D asild S dl, alsm
(2.5.2) -0 GualdL s d Al asia 8.
ML el o 4ell AUl & B,

Gergae 2 : ydwu sefla enadg Aun 19207
8, B yeell-d ulell 2ia 1.496 x 101 m &, dl
YAl ey 2E), (17 = 4.85 x 107° rad)

Gia o =1920", D = 1.496 X 10" m

o= % W,

d =0D
= (1920) (4.85) (1075 (1496 x 10'})
= 1393 X 10° m

2.5.3 o o Yauiad M-, QY s€
(Measurement of Very Small Distances,
Size of Molecule)

vl o e 2, FHE w9 56 (107°m ol
10710 m), -u sy w2 gl afFue dRval
22l S5 2401 3 dell Fal WL oflon
AkrA Gualal 530 adlal AR, 2L 2 20ud S5
Wi Add wudiadl W3 @ifesa wdslsly A
guUsAdl d3ADl Gualal 53 B, 2wusadl
diadeuss 4000 A €l 8000 A (13 = 107%m)
yeedl . »uefl, d-l Heedl AL Bidy sl il
sl 5t g 3wl asidl -l cwzeus Rswaqul
wlde SAsZIA MSHABUM] ErUsIA oled HAsZI
ol GualaL sl dud &, U udddii [@sie
0.6 A geg wla . »uel d-ll Meedl sol Wen
PQURAMARAA BS AsU B, (U dumd 4R 3
i WSERAUHL SAsA 8 A} AR iy diol
afld ad 8 !) sl Adstidion vear W2
BswaaHl »nda WF elda wdslgud (STM)
RBogralBa #edl Gl & % %+l Hesdl yugiHl
WSl 2grs ANA) AL oL B,

Rl [BRalR wvadl 25 i »uEAs R
(Monomolecular Layer)<l fld oaglldl 8. a1
Aani 2l@s Wzl «nad dyaxd wud 8. d
el AAPRAR el wsiu B, Fud, RRURs wRisd
A2 viHs AT Sl qY W] ol asq el 20
RARML RRuRs AR 22l @t AL 23S
wANR €1y, B,

GURASWRAHL 2UUSL WL % YBL BAR Vi, WY
o Hiel 2dl A su dad dla B, eld,

Ragudl wds 107m A su-l 8 R
Al wS» 107 m B, vudl, Y duy 2l
VidA HI2 BdAl Feals WA sl cavdliq
s vey 8 % A oo B,

1sdl =1fm = 10m

1 ¥ = 1A =100

1 AP YAz = 1 AU = 1496 X 10 m

(A A Yl aAAL ATAN AR 1 AU
58 8.

1usie ad = 11y = 9.46 X 10°m

1 wdls = 3.08 X 10'°m

1 AU %2el dousS a3 ¥ »idl 1" Feael
el widaudl ld 4 wdd 1 wdls (po)

58 9, 1
Pc
<::<|1AU

lpc

2u4ld 2.4

_ 4 _1AU
TR T T
11
}.496 x 107 _ 208 x 10
T %0 %0180

Ipc =308 x 10°m

2.6 E.Ul'i HYrl (Measurement of Mass)

yerdl Rl gL e £ (Mass) 5& 9.
el o gotdl aidRs el S aq yew wuw
dootl 515 sua uRowll FaAl 3 dluMiA, gelsl
LEREIILTERETIE RN

AS wel verd-l s Hud wed da uel
den o3 seaml 2ud B, 20 Aaui 2l ved w
Al AR A (mg) A W el
el ARely olgl AL WAL 2Ud B, A
AL & Accdld o mgHl ¥ s el od 9, dnl
yedlu s 5 B % qent 4B Hug s IRedld
e § dn sdar. sulal vaiddd adly a ol
o A UM Y B,

yaid v @il yedldl aReusia an (mg)d
uelds dorel (Weight) 58 §. w1yl sdl use
3 yeldd axn ¥ d @ dREudaL Y 2R
da 9, ¥4 AS wedd yedl wdl g W ad
gl 24, dl Y&l wReL d=il a%-t sdi g WR
dd axd g ed.

aofl, 2l w9 3 WAL sl e 3,
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ollas@sun

dl o (Beaunni g uotased « oy, wu, o
atomic mass unit Hi 8] Uy B,

Adfd Cl240 vasugea-l susu cusid
1 amu &0 58 @, 1 amu = 1.66 X 107 kg. d-
Ju a3 vt ealacnHi 204 B, ellasfau-Hi vl
1077 kg ol 107 kg #3L seamiel WL 51 Qi
w4 9,

Al il Fe W21 ugielidl s e
yeisdert Fan wwell Asdl sdl s 8. 3w
selAL g Mass Spectrograph«l Jasl wtl wsa
8. (20 Jdni [Qgddsl waal Yeisly Axml dlld
saql s dUuadl Bl dl so- gl
gy 9.)

2.7 %l‘l-{lt:i HY (Measurement of Time)

WAl AHUHL YA HSAAL UL UL
WY wl MU Bl SR UG, IR Sl
dlasdl i ugl GuRra wHHMUARL uBl %
Qs vl B, ¢d dl Budl HHUdUALT MU 2
alRuiardl Guylor sl @Ak, 2R dloaar
ALsATYAS B Y UHAHIUA W2 AABLs sels
gl S YA B, AL GURid P AU HNA
R 533, uedlgdau §laugl adAl vz Guala
wy B,

2.8 HunHL AsAS WA dA2dl (Accuracy and

Precision in Measurement)

AMAH 2q8l AsAS (Accuracy) iR el
(Precision) 41 Qg AuwR. A6 AL WuAd
Y& o AR WA Yeurdl 326l 120 B, an s
(Accuracy) 5 8. L WA 24l Qe
(Resolution) iadl ¥l (Limit) ¥l saml
Qrilcg 8. A1 uAl2dl (Precision) 8 O, el
and RErea alRao 10:11:12 AM-L A4 204, 6,
aluolyd qgad W 1 As=s B, N2A 3 AHAsL
Wynl a2l ay 8. WA 5 du el aldaem
Aswt 51A dl. A 10:13 AM duu el 8. w
YRau a9dd WY 1 min €l d- A
wallzdl 2l B. dx sda. uig 7 RRrea alwa
Pofl wadl €l v el alua wr Aadl
da dl Blea aluoael wlea uausdl sus
wedl 27 elell Al ay sy B, d sday,

olllds AM-AL HWuedl ayui ay s we
qgul ay waledr €dl o3l B, wdledr waddl
agdy WuaFi w sur wd O, alFHuR LRl
sedl WSsifley 249wl e 0ol Gresai-n
LINEETREENEL TR IO DL )

ellfsfsunni ellas e e wBL Ad
Asudyds vy w2 deels cioldl Ruasi @dl
%33l 8, U,

(1) MaLsdll gaaa

(2) 3l Al eam

(3) 3L Gulovl daiedl vgla

(4) ol RRM YR WA sl GlEL A
HidfRs YRl
2.9 WuAHl Bemadl 32 (Errors in

Measurement)

Yool gei-gel Guseisl ueedl %el-
el cllfls uleld v seami 20d R ollfas
AR Wl wReunnl 22el 28 22l 8
o uet g2iad AW, Ul 2A25UE AL HUA 28
AR a3 200l A,

cllfaslasunl wu-ul Gemadl RalA &
HsiRul addl amy

(1) 2a4RAd A2 (Systematic Error)

(2) naalRid 22 (Random Error)

(1) uafRd A2 : aaRia AR wida nda
s A5 o RwHl ed 3 HA wuU v %
1A B, w0l AR ¥ 2 o BN AW
Al wk. U oYl vius Geanl A wael © ¢

(a) A4l AR (Instrumental Error) :
wWoonsiAl AR wrAdl Wl a5 al 3k
WAL Bl ey Jaglar (visn)n sid
Gemd 8, sld., Bulel wr el dzsel
dla Qud sds Yo u W®aud oigd 0.1 WM W
Wl Sl dl g5 waelsHi Rafia dd 0.1
wn gedl AR Gemd 8,

(b) nAgldn 5128 Gemadl AR (Error
due to Imperfection in Experimental
Technique or Procedure) : (el¢a a3y
waildflea-dl weeell adre dr AwyaHi vud
B, Ul wilHlean wsud: ayel AubA sl
adled duel 2wy avud Mug el wda
e, U YR, FHE cUMAIA, SellRl, sl
Well Ao [y HuAMl malRfa AR Gou
50 W 8,

(¢) ulsaad a[é (Personal Error) : 39
gl vigdu d lfadl wadls qald
wi@ad, ugly, sadls+ dasil dsiamw qHu
AAL w0y ddsaslld s@ w1 Wl AR
GeMa 8.
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wonglant yud s, Wl yRadiai B, A9 ollas AR a 4 wua A Yt
Wl and duy Ao s o s euldl ws
Al Geadl @aliic AR 1l 530 wsy 8. a=azt Az

(2) »1ualRud A2 (Random Error) : i wirl »d Wal wy 3 oelfs wl @ o

sl sl WReMML FERA #28R1 YL (@ + A7) WA (@ — A7) -l A dall
SRA 2R woudl 4 53 wsin dal Raddld etHAIAUD, )

3[2@[ q,{qen“&,ﬂ.'j_ % %[E @&\0{& 5\9, aq_ blﬁlcl@lcl (2) Wua }3 3’1[&[5 :fg[é (Relative or
AR 53 . wddl sBrnrd NS Al S Al Fractional Error) : wla e(fi il qduw
Wk adar iy (dadlst) R4 dl d e3s Mala AR A7 2 F-u Rldad wila AR

Qud Aaeisd A HOdl . (0a) 58 9.
Wl AR H WA wRL A sl €S . Bg = Da
Wb &, uel oni vadsddl alwa af @
udseia b ael) W onsidl AR (3) wldad A2 (Percentage Error) :
st s s B, wle R4 esni enlqawi wwd, A dn
2.9.1 3R]l (6% (Estimation of  Mdud AR s 8.
Errors) udea AR = da x 100 %
1) RRa 4R 21 W [RAa R AZ
(Absolute Error and Average Absolute =7 x 100 %

Error) : 88 olRsufi-u wa yau (R
Yy} viadlsd  (UaiBu qe-L Y dtada

Gelgel 3 : sA)l afleandls ik
wiol aglmadisdl yell 1.54, 1.53, 144,

L vadlsedll Fala AR s 6. 1.54, 1.56 %1 145 ¥4 8. dL (1) wua

AW A A A " dlfel ek W Fila AR (2) wila 4R au (3) aRaa 4R
A W e JdE dard wd 9, A, wa afloadisg e Rrla AR

Y ¥ 4 olls AR g U wadsd o, AR »A Rt AR R« eald.

tp Gy @ D, A RN YA Ty, dl Ga :
__a ta,tat..ta, (1) W adleanis,
a= —n 1:54 + 1.53 + 144 + 1.54 4+ 1.56 + 1.45

n fi =

_ 1 6
a= gy X a,

ic,! = 1-51

Al uds wadist w2 wadl Fela AR, Wil WAL Aglonastis 2wl eds wadissdl

Ba =13 - a)l Fda AR 2 s uad,

Aa, =la - @] An, = 1:511-41541 = 1-0.03| An, =11 511 — 11:541= 10031
An,= 1511-11:531= 002 Ang =IL51l = 11:56i= -0.05|
da =l — a|

. An = 1511H1441= HOOT| Ay, =IL:511 — 11-45/= H0.06]
Aa;, Ag,... Aa, A &35 sl [rda Fale R4l wiua Bud daaq wm

AR 58 &, % b 2l Al wduad 2w el @i A,

[Raue 4R =3 8.

_ An1 + Anz o + An6
Wy Fria AR, an = 6
Ag= Do t A n* """ T AL e |2003]+]-002]4] 4007 [+] 03] -005[+| +006]
6
l n
az=173 ag 026

i=1  ° An = 5 = 0043 = 004
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cfifas@suq

wdl s aslaadisd wer [Fala 2R
Alkd saladl, 2 = 151 + 004 “ed 3
aglotadtisg Y 1-55 A 1474 a2 el
An
_— _ 004
(2) ada AR = — = s
= 0-02649 = 0-03
(3) uldad 4R = 003 x 100 = 3%

agloris] e uRaa AR uRd saladi
n=151 % 3%

2.9.2 [B2j AAw1 (Combination of
Errors)

ol R el obl wadsd dami
A, AR v AR AdeA 55 Ad aw S 4
g %3 B, eld., Hridl 4%l sl HdRML
YeldHl 50 A s6 ol WA W3 A A el
05 AR Gemad. 2w ARl ¥R addiu
el sedl ¢ d wad %33 ad 8.

(1) AR A GuetuflHi AR (Errors in
Sum and in Difference) : W % & olllas
Ul A 20 B Hiut 5 8 21 duel B
Yell A + AA 3+ B + AB 8, ol AA 4
AB q ollas ulad wdua Frla 4R 8, d
i olfds Wl amnl vadl Fla R
AZ &MU dl,

Z= A+ B (aron W)
“ Z+ AZ = (A + AA) + (B + AB)
= (A + B) + (AA + AB)

o ZAl Gt adl deaw (Rala o2
AZ = AA + AB
FUE sheollsl Wz,

Z =A-B

“Z+ AZ=(A £ AA) - (B £ AB)
=(A-B)+AAF AB

“+AZ =+ AAF AB

Bd 3 AZAL AR WAL 3l (+ AA — AB),
(+ AA + AB), (— AA — AB), (- AA + AB) u9,
B (+ AA + AB) 3 v ¥ 9, L dlq, Zul
o, e FRba 2w (AA + AB) 8.

el sl W ¥, ‘aui o elifds iz
AR 3 GUELILEL SUML A, AR d-l vildn
yReunni wadl weau [RAa AR €5 ollfds
i wadl FRAa AR wanm sRvR
Siu 8.

GEldR8L 4 ¢ HR™ R, = 100 + 3Q A

wadd R, = 200 + 4Q < felui sgami
2ud, dl AMde AadEHl Wdl HewH FRala
AR WL w0 Avge aAwA wlad AR
wd el
G3a :
R + AR = R1 + R2
= (100 + 3) + (200 + 4)
= 300 + 7Q
LoHed Rua AR = 7Q

¢d, MR ALk = % x 100

7
= 30O><100

=23 %

L AMgE 2aAdn HRaa AR WA ealadi
R=7300 + 23 %

(2) JRUSR 27 ewdusIRHL A2 (Errors in
Product and in Division) :

% Z = AB &4 A vl B Al wadlBis 3yl
sl A + AA del B + AB €U ),

Z + AZ = (A + AA) (B + AB)

= AB + AAB + BAA + AAAB
alsaadl asll euy Z a3 demn wmell ouy

AB 43 ®@pldi,
AZ AA  AB  AA AB

2R N - )
AB
W wi &

1+

>I?>

we, o Al el

Al oRUsR wdaRidl Z ML Wil 2,

AZ _ AA | AB

Z A B

20 % A cususR W2 2 % wEeun Andl
sy B,

aief] sdl asid 3, aw o ellds B
ARUSIR & USSR SRAUHl 2 AR vildn
uReunul undl g Al AR (xaw il
AR) udls olifas i wad ada AR
(ifas AR)W uRAM RGR U B.
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Belganl 5 : usiddl f-dl Avall
wlowmi ueidy e, m = (3 + 0-12)kg uA
V= (10 £ Dm® Altami ey 3. dl addl

P = %)-u WuAHl vl AR dal uRad

AR WAl
(l = = ﬂ
e ip= T
oueidel vl AR AR %=%+%
_012 . 1
=73 t10

Waad 42 =014 x 100 = 14 %

3) wdisani uelu BRuui 3R (Error
Due to the Power (Index) of a Measure
Quantity) :

Yl 3 Z = AZ= A A
AZ _AA L AA
Wi'Z'A"'A
_ ,AA
_2A

2yl Z = ABL Gemadl R, Aul wadl
il AR & 28l wa B,

Lo Rld, A, Z=A" Sy, dl AZ_ né
Z A

Uy,
uus dd duidi, A Z = ACP da dl

AZ _ AA AB AC
7 P t49g® tr}¢

AN oellds ARl wd 1 A an ddl
AR W oAl B, sl a- yeu v o Asusyds
Hug A,

Geldam 6 : olourl seuHidl el
WAL el meil vt Wad R
0.26 % 9. i i Wuadl ulud A2
0.38 % 5. di wtdni ufaad AR zdl ?

Gy : % X 100 = 0.26 %:

Ar

- X 100 = 038 %

m _ _m
V™~ 4_3
3731'

AL gAHIAAl SdL p =

Sadd Al % = ‘%’n” 3£

gl dfama AR = 0.26 % + 3 (0.38 %)

=140 %

Gelgal 7 : ollas ulnq Yy
a4b3

W= "1 — duda,a b cui d-
c’Jd_

WuAul dkua AR 1%, 3%, 3% 4 4%
S, dl WHL uldad AR .

4,3
a b

Bia : W =—c% T

Wl ad AR

xlw—@—+3—+l%+%%xlm
=4 (1%) + 3(3%)
1 1
+ 30% + 5 4%

=16 %

BElSW 8 @ Wel dlesl adsioy Yot

= zfc\g 9, adsd doud lmm

Azl Audi A 10 em w8l V. diasHl
wadsel 0.5 s 9, 15 4 Adie (Resolution)
quadl alumndl 4 wnu i diasel 100 Sarl Auaml
2 B, g Al MudHl MRad AR AL

2
G4 : T = ZTEJZ s T2 = iz i
8 g
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odlaslasun

Ag A AT
-2 = 7 + 2 T
¢d, Al = lmm = O.lcm, ! = 10cm,

$4 M4 £ = nT = 05 X 100 = 50 s ¥
At =15 8,

e&,T:im&AT=£&qm'l£
n n T

At
—taul.
fe N LA
- S t
A o1 1
.2 = 75 *2X 35 =005

soogel Al wlaad o2 = 0.05 x 100
= 5%.

2.10 Wes¥8 (Significant Figures)

g2s uiull AswdA dedls wulel €y B,
AL MU, MU MR Budionil dlBal AL
agdd WM ¥R MR ASL B eld., Asm-5iA
fiadl aluadl @5 As=s YN dsndyds
AU, W as uk B,

A & H{leugll ueedll ad el dons
well Rell Sl UfRadl vs 8 Hl2ugl-u g
U Uvidl d-l ol 93 12.3 om wiA 12.4 cmell
g2, Mgt W 8. fleaugdly @gdd Wy 0.lem
dlanell 12.3 cm ¥ 124 cm @2 S5 g &g
“gll, 2l R Py @qducdal A 3 axd
dousS 12.38 cm 8. w1l suvel 18 1, 2 w3
w2 Assy olul, uid Beal ¥is 8§ we wNd

CEETRE e
Wy eAladl S5 A Avaml AswSyds

28 GURid s ALY Bdl AYE Al Beal
s A qeudl A s Avul 8 B wA
Al 2407 s 2 52 0. Gul Gelge 1,
2, 3 a4 8 Ay AR wds il B,

HuAsl BH wels sl vl g A
d ay AsweYdsd wud sdaua. wels 8-
doul, Wys M2 GuAlML dardal s
agdn WY ur BWHR UM 8. BLd, aMu@R
el wda S8 abend B r = 025
cm . W % ALY Bl wdsidley ¢

Ay al Hiudl d 0.254 cm B, uddl [Zaumi
Aedszist & (2 wd 5) 8, wul ol B
ARls sl AN (2, 5 WA 4 B, ¥ ay
Ad2ayds (Precise)q wu- enld 8.

Al di wtll o Avwl FBid dvai
of sEAM. Wig R A8 Aru ollds B
HuAn Y sl L end o Al uelsdiedll ual
Gegd 9,

2.10.1 wds AN v asdl s
Rusl (Rules for Determining Number of
Significant Digits)

(1) ot % YA (P Rrauqn) s wds
s 9. ad, 12563 g 4 W4 edlad sadisnd
1,2,5 6 ¥4 3 ¥4 yin weds b 9,

(2) A YAAR is-l RAL v Yuisl uL
s @H 0. (cuinfaawl wA suiufa
Rl oid usidl dva qi2 si Raa 89.)

tld., 125.00dcm wds Avwni 6 weds
24 8.

(3) % Al 1 52l -l Sy, dl sainRa-d
gl dRgml, uig uuH AR isdl diell dgu
WEL wAs s Adl end., 0001507, Al
dldl dRal gl weds w18 Al wdl wels
sl dval 4 9,

@) eiafa Rad ivami vildw gAdR
gl el drg-u Uil wds @i el

éld., 132m = 13200cm = 132000mm. 2l
A0% Rasd wds s (1, 3 ¥ 2) B, wdl
vyl Yl S5 RNl o sald 8. vied 3
gl A oedl Yl aqrami W, A wes
a5l 2ival asaid Al

5) enin Raadll dvami 2ildn gAGR
s ul ol o ruisl was visl O

o, 7900 2 0,02 900 & i
7,9, 0, 0 WY A W5 viH D,

Gewam 9 : 1A 2da Jrwmi wels
2L Aoy wud),
(1) 0.003 m?

(2) 0.1570 g cm™
(3) 2.64 x 10# kg
@) 7.590 ]

(5) 6.032 Nm™

(6) 3.012 x 10* m?
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Ga :

(1) 0.003 m?i Wds »id 85d As (3) .

(2) 01570 g cm™2ui wels »i8 AR (1, 5,
7 a0 8.

(3) 264 x 10%kgui wds 5 =
(2, 6 ¥4 4) O,

(4) 7.590 Jui wels ¥4 (7, 5, 9 A 0) 8.

(5) 6.032 Nmil als »is ar (6, 0, 3
WA 2) 8,

(6) 3.012 X 107 m™l s ¥A AR (3,0,
1 21 2) 8.

2.10.2 AL, oucousl, dQRusR A
QUOUSIRUL WS isl  (Significant Figures in
Addition, Subtraction, Multiplication and
Division)

NALAALHL UL $AL M2 2B 2Rl
o4l MU sl SlSA ¢la, els wued
AsAsS-l Halel Gl 8. e3s Hu-AnND Wl
wWels wAdl Aval AlAAL aydH L W
AR dld B, W 5 PEI-YEL aydd N
yuadl wleal (2l Hlea)-dl deedl sidal
%el-gel AUl Y&l R, = 5.67Q, R, =
12.345Q #+ R, = 0.7Q O, ¢d axi 54
WAY Rl 8, W],

R =3567Q + 12345Q + 0.7Q = 18715Q

g9 u8L B WY ¥ o9 Al wi A4 saldl
s 7 R, (= 5.67Q 0 sl udl-i Alla
wis (A2 Aldl -l 2 R, 0 4l saiamn
el oflont wn Al wis [ uldl nell 246l
R, 4 Y& 2Rt wdl s % ¥is wd 8, ¥
cold € 3 d-u vl et (Precision) siloa
6, BOALAL HUA, sl el D, wuefl, suen
wraludi (Med 3 18.715Q) saieenn ul-i
ol win Al 28l (1 2R 5) wAAEU A
AR ol B, 2l 2ildd yReuHA saian
gl Sls s Yl callad AL,

o Ad uBeunwui wadl Ws sal Ay
»alsd AN Doy wels A Y ‘Round oft”
al AR, 2 W AL Yl -l dl e

(1) »0la Avadidl ¥ vis 56 Al
S d 5 sl 2l Sl dl dl udew-n @iz

S5 3812 s2dl 4R, eLd., [ = 10.743 emnl AL
wds 218 Y4 ‘round off’ sl 10.7 cm Qv
(2) il ¥ ws gl vl S| a5
sl 4y €, dl ddl 2waaq sl 1 GARdL
gloh., I = 1068 cm = 10.7 cm  (AQ s
215 Yl ‘round off* 52dli)

(3) dvumidl ¥ »is 58 wmardl & A
15 5 A dl dl udal-dl »is 14 Sy, dl dul
1 Gl 21 2 Adl du, dl dul $5 GARq
(3,

tld., [ = 10.45cm = 10.4cem
[ = 10.55¢cm = 10.6cm

ARANM-GUELUSL ¢ s AvAUAL URUAL-
ougollfl 2 flde MRt HAAL ML

(1) »la el vl yals duael dy
dl dMAl ueuA-ousos], W Ad wRew-
onesfl Sal AL

) willa wes Awppiuidl 3 s
saigeu wil Feal agay wds A Gy deaw
o weds A AAU-ssoudlell Hadl wRsumui
sglaRart wdl ealaean, eld, Gu-l  Gelgaami
2da wqAd 45 R, = 0.7Qu cuinaq
ugfl A5 o wds Aval 3. 2wl ga wadd
R = 18.715Q4 oed d- round off &3l
R = 18.7Q 4} tulad A,

ABISIR-GUASR : wiadlsldl sallde A
el wds »is wAssu dlu B, A vl
AU AL WAL JBs HALSE S B,
uig WRERUMML $5d WS ¥ ALSA WS AvAML
209 8, susll wels A=l QASR-GUASR 53l
quid, B Hawl BuAdl da :

(1) »uda Avaeiuidl 9 dvaril agas
wds vidl du deal ¥ wds visl w0 Al
JpRusR-RUsRe] Hadl wReUHMHL @l A S,
tld., () 8 asdl-l wdiud 2.613 cm w4
das 12 cm 8. auel W dsdld dsgn
= 2613 cm X 1.2 cm = 3.1356 c¢m?

wid wla dvwRldl dgau wds s
yaadl dval 12 em 8. 31 & wds 45 8.
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elfdsRzun

Ul AN (= 3.1356 cm?)A & 5 Y round
off 53| eaagq RS,
2, 2613 ¢m X 1.2 em = 3.1 cm?
(i) WA 3 A ueidd ta m = 3.523 g 2
58 V = 147 cm® 8, 2 ued-Hl addl

3.523g
1.47cm>

saladl ASH, S0 ¥, stell MWUAML S5 AR
wds ia B,

(2) % WA Ria-l-ouaarl & ani-l
% el WA saladl o da, AL A Ava A
S 8. ellis wilsenl wad yals waw
ayeils dva wel Asu a8, eld.,
V2 — v = 2ad Wi s 2 Ay . Ad
e AES 2N (2.000.......) . vl Bului
JRUsR-GIIUHR Sacll dAvid LA AL AEs
dhl AL Al AR,

p= = 24296552 = 2.43g em™ R}

Geldawt 10 : As AMeudl «UA 4.24 cm
8. ds A - AW AL Y Asien
aLail.

G364 : A D = 424 cm

sl Y& = 4AR? = 411:[5]

2
4 x 3.14 % (%]

56478 cm’

56.5 cm?

(GuariL wdlsel 4 A 2 s Al
D, Y D uAMl A A5 g B, e,
e Ao wds @5 Y round off sid B.)
2.11 uRae) 2t wREs Yo (Dimensions

and Dimensional Formulae)

A8 wal olfds ARA (A ell@s M)
wd YoM oy ABAL ddod @ euld
wsd D, AN WA Bl qaeyd ol Al
AS A ¥ euldl usA, wHA A e W2
M, doll e L, 1A W2 T e B
W2 A el auar 9. aqlasA@s  drasie,
ol clsidl A seadl wean s K, ‘ed’
A ‘mol’ ¥l Az 43 calaami wWd 8.

Ul NS ellas AMA M, L, T, K, A ...
AL A0y widisl WE davaMi »ud, @il M, L,

T, ... <l €3UHL duiR adl Yot »uld ellls
Wl wiREals A 58 8. 2w Yorui dwadi
ML, T, ... di aldisid 0 Q0 ulRaie sé
8. o ollldsuld w2 wRws Yo auani
sy S, d ulhsil AstA [ 40 38 ealadni
2ud 8,

tle, () do whReuls ya A yue
B

day = FUAR
ANY

donsy uRum
- v = Wl WRaug

|
z
=
-

MOLIT 4 Qo wilafs 3ot sd &, wedl
ot uRwerd s uRdMa 0, deudd wRausl
12w W -1 9.

(i) A@-Gofle wRalns o 0d Yo
wag :

2

K = nLy

b=

K] = [m] [v]* (2] % wis Sl dd s

W@ dldr el
= M) M L' TY
[K] = M! L2 T
b2els olQsulBedu wREMBLE il 204
23 Hi nue 9.

2.11.1 wlRw¥s [Qrdwei (Dimensional

Analysis)
wfemRs Pl Guala s34 slfRsfasi-n

s WAL Gha Aaqarll usldd wlulis
[rana 58 8,

wRaBs Qeque-i Gualdl

(a) A Y%l visugli-n A ollas ula
AUl QAL AUIHS Al Huqd),
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(b) o ARRAA disaal sl 2eudtan
wRHRE Asdna a3 asudl

© A8 olas ARd w sy ulad
AR 2oly eallag wilsw Anag,

(a) A gel-ogel Asuuglau A olas
AR 25 4R AvAAHS v AN :

MKS uglini s sy 94 (J) & i
CGS uglnl 20l (erg) 8. dx-ll @Al s
Aol A nE Andl wsr

side wlRMmBs 3 (W] = M! L2 T 28,

MKS ugldui  CGS uglani

Mkg) = 10°M (g

Lm = 10°L (em)

T (s) = 10°T (s)

~MILIT? = (0°M)' (10°LY: (10°T)?

= 10°Q) 10° @) (T?)
107 M'L*T

sl MKS wg@ul sy = 107 x sl
CGS wglAui 54

s 1 joule = 107 erg

(b) WRnRs udlswdl Gualal 5304
cilas Qs 518 adlsdl awdda
dwadl.

oy WEIA Asadl 5 wa sl
ol ougefl yelalaiAl uRMml W €, <l
d ells wdlsew wlnRs ¢ vyuEd 8, du
PREIES

Gersza ofly, aguusie sl wr ol sadi
ueld Wil dmowsll e w2 wlsem

2
F = _{ yyda awdlz,
r

wdl, m = el €4, v = yaddl 49 ¥A
r= admsr widl Beaw 8.

wdlsadl giofl ougy e

wiiseall wuell oy e,

2
{_mv ] _ Imi®
r r

@)

5 )
ab
- MILIT—Z

r

2
24, [F] = [mv }é‘mt%[l, wilel wdlsae

iRy el wad 3.

Alf o w{lsel wnadl vani A
YRAawEA 4 S, dloddl asiel ud
Wsdl el

(© 85 odlas Al vu olilas Al
W Aviy galag udlsa Anag :

wal 3 wel das-i duadsio s
dnad B, wel dias sadsia (T) A das-l
dens () dlasdl Sl 89 (m) R AReAMAdL
(g) R WHBRd O U,

dldsil snadsin T oo m®

N
o gc
T o« m* PP g°
A T=km?Pg (2.11.1)
i, k annEd-is 8. ¢ wWRamadsa o,
a, b, ce RB.
w) wlsaal ol syl wel-l wRMHBLs
Aot s,
MLTH =Y L) MLITY
=M% L) MLT)
MPLT! =MP L% * < T%

Gudsd wllsrardl o oyl M, L A
T di 2ddl 4RMRL AMadl,
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ehlfasReann

a=10 .‘.c=—%

b+c=0 b=z
=2c =1

a, b2 ol qedl A5 (2,11 1)1 ¥,

L -1 l
T="F,mzZg? wqu=kJ§

Gyl ellseml WAk Ad £ = 2 19
. adl,

-

¥ Mel Aldsdl vadsindg o 8.

2.11.2 wlRaBs [Qzdwadl wulei
(Limitations of Dimensional Analysis)

() Mt M, L a1 T amda s
wRMEE wdlseH M, L 24 Tl "idisi-l
ARl sl ayul ay ol wdlsel WA 8.
2l 515 wel ollfas AR A sl awd Ak
A Wl Al @y Aadl ang el

(2) olls WwhseHl Hiadt WBRHLRRA

ws QA MRl 1adl ndl s T = k‘j% i

k= 2mg 3 gsa Wby dd sl s
s 9.

(3) AEndifly, BaRFda s dalRBy w
wilRa wMlsael Aadl asiai <dl wnai [@8U)
wWRumrBa dy 8, eld, sinws vl of A4
¢l ke A uRRd B,

(@) A A5 BuAdl ANHRIAL SANLS
wRHerRBd 14 €1, d 20 usl Guaoll -,

24l wanis G A N m®* kg2

tld., F = Gm:.

sy dldiell sual sl Aadl wsidl sl

Geigal 11 @ Hsla-l Ao daru Mg
A A yeard AXUU AsH add deuni
2, dl W Yl vidaAl sn g aw ?
el 99 = 3 X 10° m s' &)

Gy :
»dz = AP X YUY
vl ds= 4ol s X AHAAL Bs
=3 X 10°m s7') x (1 year)
=3 X 10%m s?) x
(365.25 X 24 X 3600 s)
= 9468 X 10"°m

PidIrl B ddl WHA USAA 58 D,

Gewgm 12 : s el Asuglnl 2lar,
£ B ANAY ASHL 2L 10 em, 10g @A
0.1s adly adlsiranl 20d, dl v AsHugladl
ol Al sH B2Al newton GlRAAL WM ?

G3a :

g, wWRBEs ¥ [F] = MILIT?
adl Asn uglddl sl sy

= [(108)! (10cm)' (0.15)77]

= (107%kg)! (10'm)! (10%2)

= 10"kg m s?

= 0.1 newton

Gelgel 13 : Gwid dg sl A
Al oz el Gui-sawHl 2ddl iy 8,
kA(T, - T,

L
Sy 8, %ul k = Al genl Gassal,
A = AP AWWBed dasn, T, AN T,
A WOAAL SRM 2 S Bl AL
eald B, £ = Ay dw L = aBdl dans
®. Gouatgsdl k- wRWRE Ao Hadl,

AU Axl vk adl Gw Q =

Gy :
KA(T, - T,)t
L

QL
. k= A(Tl—Tz)r (1)

Q=

wui GG, [Q] = MILT2
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dous, [L] = L!

A5, [A] = L2

il §wWR, (T, — T,) = [AT] = K!

Ay, [ = T

wA, wUd M, L 211 Tell wd K (diuHn
W) waEde sl 9. Guis wRwe, Yl
wdlszel (1AL i,
M'L*T2
L’K'T

A4 oqul wddmi KA eed 9 el
Gualor wmu B,

Gewganl 14 : lA«l ollas AL
WRHRE Yl Aad

(i) Rader Q) ) RaaREkeu- (V)
(iii) ENRaen (C) (iv) 21294 (R)

Gia : Gua+ll ollRs AR Aisadl Yol
Ay, @

Q=0 W=V, Q=CV, V =IR,
ol T = [gauals, r = a4y, W = Gl 8.

Q=1

- [Q] = MLOAIT!

A ¥ [Qgauaunl sisidl Add 8. ddl ua
¢4 M, L, T 0 q+dn sl 2l 9.

i) W = VIt

(k] = = M'LITK!

M'L T
. IVl = AT
= MLT A
(i Q= CV
- Q
C=v
It
W/l
It A'T?
= W= 9= e
~ [Cl = MTLPTA?
iv) V=1IR
vV _wi/r _ W
- R 1 - "1 T
MIL*T?
[R] = AT

Gelgml 15 @ W 4o, AuMY A ean
yaod ollds UMM aZE ad¥, dl wad
WRMBE Y WA (2w ea, uH A
o Yo ollls Ul A3 ada, Qal
oL M2 F, wHd Wiz T 2L 491 HI2 v Aslisil
Guylal 42dl.)

Giq :

au = g0 X HAdL

= &N X
a AHY
- = ﬂﬂl2<2{‘itl
Q3|
F'T'
. [m]= .
- [m]= F'Th!

Gelda|l 16 : Ylss dridl [Agdanae
AR sl Geoladl Gui-God il AR
el [Aguate I, il »aAd R #i [Qeanas
AR Adlvl WM £ YR BUHR AN B, W
eflsaell Gudia &3l Gw-Gald yat Aadl

Gia A 3 GoGod H e 19 R®

S~ H=kIFR F (n

(Rl a, b, ¢ € R dau &k wRwmelad
WYALS D)

wflsza (sl ol ARd-Al Wik
Yol arial,

M'LIT? = (A M'LIT3A2? (T)F
=Aa-2beL2ch—3b (2)
wlsem (2)l ol euyll adl uvpadi,
a-2b=0,b=1 -3+ ¢c= -2
A, g =2 ¥ ¢ = 1
ed wls (M g, b 2 ol Badl
Hedl,

© H = k'Rt
wals A4 k = 1 Ha 9D,
. H = PR¢
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sllasRsun

2014 2.3 : 32dls olifds ARRAAL ST 2sHl 217 RS Yo

A\ ARs Al e s uf WA dein | wBnbs ya| S ;ff‘*i
L. vid2 (d) - ML'T® m
2. e (m) - M!'LOT®
3. Ay (T) - MOLeT? 8
4. Andd s () A 7 Bl MPLT? rad
5. yrsla (€ aagn / (G’ MPLOTO st
5. A5 (A) daots X v ML2T0 m?
7. 58 (V) don x uglus x Gud ML3T° m’
8. gddl (p) e [ 52 M'L-T® kg m™
9. A (v) HdR [ MU MoLIT! m s~
10. ndl (@) daMl FWIR / WHA ML'T m s2
11. o0, (F) £t X udA MIL'T2 kg m s2
{newton}

12. sl (W) B X d3 M'L2T2 joule, ()
13. W (P) PoETT MIL2T-3 s, watt
14. | Gt (AR G, REAR

Bod, G G) o) MIL2T2 joule (J)
15. P (p) g0l X A3 M'LIT kg ms™'
16. seust (P) o [ &sgu M'LT2 Nm?, Pa
17. 2950 (T) AU MPLOT! 8
18. 2R (f) 1 / »uddsia MPLOT-! s, Hz
19. sella RuHR (0) Ay / Bl M°LOT? rad
20. Aella da (@) Sella BurAld 7w MULOT-! rad s
21. sl MdaL (o) sl 4o / My MOLOT2 rad §2
22, | wseadl asuen (D t X (¥dR)? MIL2T? kg m?
23. as (@ ol X 1 ¥idR M'L2T2 Nm
24. AUl BB A X AMY M'LIT! Ns™!
25. Yeclel (T) o/ widR M!LOT2 Nm™
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sl sl (rad) Al WABRUA (sr) S,

2. ARe Gwu (C) S MOLPT2K | T kg 'K
L X cliHIm,
27. AL Gou-Glod X n9s ML T3] S
sl A% X AL X AN UL
28. Rgganaws (1) - MPLOTA! A
2. [Qgasz (Q) [Qganaws > anu MCLOT!Al 5
(o)
30. | [Aga Rl (V) s/ Rgasur MILIT=A V (e}
il wady (R) Rgaleun MIL2T3A2 Q (»liey)
Nl
32. . F
R (©) [Rgaear /7 Rad REleuq MILT'A? G
33. Asdda (B/g) Roioget [ Asws ML'T? B/q
2014 2.4 : SI AsHI-UL saiadRIsL 2 GuojRis)
s GuaRis
yeu udal aisu ye ydol A
10'8 w5l E 107! IR d
10'5 el P 1072 Al c
1012 23U T 1073 E1e m
10° aflau G 106 HH$L 1
10° Royl M 10°? Al n
108 R4l k 10712 15 p
10 $sel h 1071 $e f
10 351 da 10718 w2l a
ARIA
1. A abru 2l Wy d cils Al sisM sd B,
2. iy ARBL AU Aeed 2] 2l olllas ARBL we sl 2wl 8 ¥
gl ugeell oflw cllis AR Guand usiu. 2ud AR yaed Al
58 9, yuod AR wdl Aada sifs B Wl olilRks ul 8 8.
3. SI vsll e yama olfs Akl 8 : doud, en, wwy, Rganas,
LSABs dunld, sl dlscy, gl ol
4. SI ugloni & yas olfas AR B, HAANA (§) A uAsiL (). dxrll
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ehifasRaun

10.

11.

12.

13.

14.

doudrit riiril el Hlerugl, aMur Bl wa wdadle gyl wu 8.
107°mrL $Ml M M udsifler ol Gudlal wy B, vl o Hel
WAL dal Aasiella dAqi Hud e uda AdiqAl Gudia w9, sld,
tferurdiedl dd.

g A Ao : ueldul wWen gaurl oA e (m) 8 B, A wsiElAl HidRs
el 8. wad W dwr yedd yasin omd uedld ax (W) 58 8.

AS A v e A4 al-n wa el dedl s 8. A s s B
e seal [olen vmal Abu 3 uvarl e 8. dd Wedr 58 B,

AR : olfas WU uanl Wl RALWSA 2 s D, o2 6 usr-l
& : () AAl@®d R (i) »naRq AR

AS uRL ollRAs AM-L AL Heu v AR Y AL dslad FRua +R
R

AL [08 AR wA aR eru ek wla AR waw ifs o
2 8, wla R4 2nml sulaami 20d, d dd wRad AR 53 B.

AR Al ¢ 2w Hs sl ay olls sy Hud sl 2ud, Al
Rl Geoadl wedd 2R A el owll wsy ¢

M uladls ya A
1. WAl :Z=A+ B AZ = AA + AB
2, oieonsl 1 Z=A — B AZ = AA + AB
A AZ AA AB
3, MWUSR 1 Z = F T =EE e
. e AZ _AA AB
4, MM : Z = AB Pt e
3 AZ AA
- e n =_—= )
5, Hdls : Z = A 7 ns

wy guladl AS s dvarid Assyds 26 G A5 AU Wdl
wAyel Baw Beal dis WA @vicdl Avd WAs Avul 52 B A AL ¥iA
Mds s 58 B, F HuAdl wds isiAl v ay d g dsndydsd W
sda 8.

o S5 ey AR M, L, T, K, Aol 404 Qdisl 8 aviai »ud
AR M, L, Tl 23wl ddiR adl Yo 4 slls Al wRals ot
s 8.

ks Qedvard ueedl 8 gel-ggdl Msuugld a2t sl a3 2lsiy
dadl usiy O, wlsa-d wRuls weutdar 4srl asa & awy S5 el
AR e olls uRed wd Aein sulad wilsm Aol wny 8,
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DA Qo e 2 Rseduiddl oy [Qsey yaie 52 :

1.

10.

Admigdl &S ollds A wha & 7

(A) s (B) oo (C) dMdd sl (D) A
Addpiell 5§ B ST welinl yao clilds uBEm = ?

(A) wQ dlsdt  (B) [Rgduaw (C) a5 (D) soa-l el
1 =

e = e

(A) 10° (B) 107 ) 105 (D) 105

SI gl AMAASEAL AU .., 0.

(A) (3l (B) IRust {€) ¥NRuA (D) =3
1250 £ 05 cm »ldai AU AR ... 8.

(A) 4 % (B) 0.04 % {© 04 % (D) 40 %

S WAl gdal udell el sa-t vl 2wadl wlad AR
0.26 % i deus Ul suddl aad AR 038 % by, dl d-dl dddi-u
Wuanl adl wRad o2 el aw ?

(A) 14 % (B) 140 % (C) 1.04 % (D) 144 %
W Z=Ada, d ZH Gemadl ada AR ...

3 @A’ AA AA

(A) (AA) N © 35 Dy =5

A

A x = ab? @4 A Ag Al Ab UYsA @ A b -l WuAHL ea AR
galadt G, Al ol auAnl qgdd alad AR ...

wE e
Aa  Ab
a-b a-

Ao Ab
S Y XSS

allls Ul Z WRBLE Wl MOLPT 8. d-u &, doid 2im A3asl sl
nRad AR Al o %, B % A ¥ % &, dl olls A Z AL -l
whad AR ... ¢4

A @+B+v% ® (o+B-7)%

(C) (@ac + B + ¢V % D) (att + B — V) %

2
[Raell A3andst g[: 4L2’] el L 52 8. deud Ml AR Al wA
T

WA THL AR AT 8. 2 2 wadisndl dva 8, g U sS4 wadlsdt MR
ay Alssu ¢ ?




30

ailisRsun

11.

12.

13.

14.

==
un

16.

17.

18.

19.

20.

Al AT n
(A) Smm 0.2s 10
(B} Smm 02s 20
(C} S5mm 0.1s 10
(D) lmm 0.1s 50
P2 (2.5 + 0.5) Al [Qgdnans dididfl vaR a8, A (20 + 1)V
RaaRafluadl asiad GaMd 8. direl ARL ..., 3.
(A) (8 + 2)Q (B) (8 + 1.5Q
(C) (8 + 0.5 (D) (8 + 3)Q2
wAsivl 5055 2 0.00505540 wels 28l v s 3
(A) 4 A 3 (B) 3 A 3 (C) 4 vin 4 (D) 4 ¥ 6
0.0060M ks AN v ... B,
(A) 4 (B) 3 (O 2 D) 1

rooiad wdl A m WA m, e a2 dplg dRcusly da F = ¢z g,
,

wdl G 8l oReusl wdbis s 8. G wRMBlE You wendl,
(A) M IL*T? (B) M'L3T? () M'LT? (D) M'LT3

. sAlveMURe Yoo, £ gl Hddl S18A God E = Af 9, wul k ¥ wles

w5 8, doas-sanisg WRMBLE YA vl

(A) M'LIT? (B) M'L2T! (¢ MILT! (D) MIL2T?
NsAL URAURE YA v

(A) L! (B) T! ) L! o T
asla WRMBL 3 s 8 7

(A) M'L'T! (B) MOLOT! (C) M'LIT? (D) MLOT?

Ay uR BWHRA olls w P« afls@ P = Py exp ( —0e?). i o 3
s A 7 3 iy suld B P AL eeua 8. o Wl ot ...

(A) MOLOT? (B) ML%T?

(C) MoLoT? (D) M'L-IT?

@ed (B), QU (p) A a0 (B Hawd sl add adlsieaudi 20, dl -l
Asuglion e wias 3 g A ?

(A) E'P’RC B) E'PF

(C) E'PPF? (D) E2P'F?

X—algn dol 2ol 2AsH AsnHidl visy wHAHL v adl el i Hla-
Yol v .

- p| 2o p Ax=x o x=
n= - xz_xl"as*-llnlbl nzwj_‘{s x—xlbl x—xzblmvl
suseHl Wal seldl dvw 8. D W Reyp-vamis 8. D o4 wRAs
YA e )
(A) MOLIT? B) MOLTH {O) MOLIT? (D) MOLIT




WU aa AsHuglt i

21. d3cdld ddll (gravity waves)l wellui Ao = A% p Be? A wopuan 9.
wul A 3 addens pov wel-l qdl A g v IRelly waa 8 7 R
pulda sl Aol wed ® ?

A a=p=y B) a =Py
© azxy=0 @) o=7y=p
22. A Rgdeudl @y id: 22 €, d L dadl addia-ie p = ( 22 )g
YAl i B, g 2 [Agdaou ye 8. p o WRNBS Yt ... .
(A) MCLIT'A! (B) MOL'T'A™' (C) ML'T'A' Dy MPLIT'A!
23. A 1l gems! = x Ns € al X = e .
(A) 1 x 107 B) 36 xX10° () 1x10° D) 6 x 10

24. wlsea y = 2Asin kx coswt (l2vdl) 8, 2l A i x el B, o ¥
sy augRt 8, Akd wWRMBE Yt e, CER
(A) MOLOT? (B) ML2T° (C) MLIT! (D) M°LT?

[
th

28, [p +%](v_b)=RT wollseeoil £ WRAURS YA 8, o,
P =i, V=35t 20 T 3 dludid €.
(A) MILT 2 ®) MILLTK! (© ML?T? D) MILTK!

| gl |

1. (B) 2.0 3(A) 4B 5 (€ 6 (B)
7. (©) 8. (A) 9. 10. O 1L (A 12 (©)
13. (C)  14. (A) 15. B) 16 (C) 17. (D) 18. (A)
19. (A) 20. (D) 21. (D) 22. (D) 23. (C) 24. (D) 25, (A)

AAAL ULl ol Z5HL UL
Lo¥sy 2ed g 7 wld 25l A sdaw ?

2. SI uglirl 45 2lsdl gu-su & 7
3. s Yo Med o ?
4. amu $§ olilds AR Ay @ 7

6. ndl WA wa A wadl Rkl e sy o AsNGHL dal AT
w owe ?
7. s wedd em 225 + 0.05g 8. 2 HNHL wRad KR DAL

8. 3de-ug wRlBs Yo avl,

9. YsUS A wAedl AL Ge wuAL

10. % 6, = 255 £ 0.1 °C % 6, = 353 £ 0.1 °C ¢lu, dl 6, — 6, AL
11. wds 8 el wdl suesudl sA : 39 x 10° — 2.5 x 10°
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sllasRa-

AL uaAlAL Ul Qull

1.

(]

= e

tn
.

SI 2isiugla-l Yoo win ys ollas R 65-56 8 7 Q- s, daull
ulda oeudl.

vedlell ougril diarHue W2 eferandledl NAadq asl+ 53,

ollds AR wuepil Gemadl gel-yel wsidl AR Al

Fria o, wun Fle 2, wla 4R 24 ubad AR wndl
alllas udlsedl wanddl wlRas (Qednaell 3dl dd asrid asm ? axoadl.
wRns @sduwadl sl orudl.

AL el oLl

1.

un

gl Faun-iL naor gei-gel nadls-l e s Aelld waRlsd Je

4120, 4.08Q, 422Q qdu 4.14Q %A 8, d 2 vadsddi Fla 4R,
wla 2R 2 MAua AR HL

[Fauet @ 0.04, 0.0096, 0.96 %]

A5 Aol dous I = (4.00 + 0.0Dem, Bzl r = (0.250 + 0.001em &

MA 8 m = 625 + 0.01g 8. AUSRA sl gndl wldud AR kL

[Fs = 121 %]

el dlasdl 3caAnda (g) Ut wAIML wel dlasdl  deud

= (100 + 0.1)cm 1A »hddsin T = (2 £ 0.01)s ugd W 8. Acandal
g Ml oHend uRua AR Wl

[ : 1.1 %]

gl daridl dasus, wElas i ass Auqsd 4.234m, 1.005m 21 2.01cm

@, Woy ads 208 a4 2 uaded ga dds w55 aQl.
s @ 8.72 m? 0.086 m’)
o [agaod a2 aplg Rygdly o F = L 4%

drng, L2

YAl vy B,

raA A QMR g, 2l g, a8 AR B, dl gyl AsH v WRMRL Yy
el

[Feuet @ NIC? m % ML T4AY
Wil Rsawadl sged]l A0 sl wadar asrl :
(1) towt P = pgh
p = sl gddy, g = d3ndan, h = Qs 8.

(2) Fs = %mv2 - %mvo2

gul, F = 60, s = 2-ldR, m = 84, v = di[Qn QoL 4, vy = WS
ol 3.

(3) s = vy + %(ar)2

s = AR, v= WRs A1, g = UdA W 7 = wan




nuA du AsrugiR

33

mX axs
H

@ F=
aul m = 80, g = MAI, s = AR B £ = ANY
e : (@) A (i) qud & ) = Gv) 2eud -l

7. usuddl 0, AEAUAIL il WHISL Ua@ souds Yo el AL adly
daii 24, dl sq, dold i uHAAL WS WAL

ustAl A ¢ =3 X 10°m s, g = 10m s 2R AllR@ g1 P = 10°Nn?

[auet : savl 2sH = 8.1 X 10%¥%kg, doudl #sy = 9 X 108m i
wuAAl Vs = 3 X 1075)

8. v=at+ + v, wilseel wRABL iR ywd B, dloa, b WA o

t +c

WRABE Yot Hadl o, v a9, 1 uMd B v, s qo sald &,
[t : [q] = ML'T?, [b] = ML'TS, [¢] = MOLT']

9. dgeastadl vwr Ald Ysa udn sl uwerddl £ e az sen wl da
v & 9 A0 1 RN g Al R A UR BUHR ML Sy, Al R

Rsduerd 9 wh A 3 v = kfgh.

10, weldl @Bélz adi G-t adi @yl wadlerd sadaa T oo PYPPES, o
P A RBd soust, p o weldl adal 2 B3l Redlel ga Gal &, wlRals
sdnaddl dd a, b wd ol 4l Hadl,

=Y A}
-l
I
&
I
W=

[utt : g = —

o=
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3.2
3.3
3.4
3.5
3.6
37

3.8

3.9
3.10

31
3.12

Haelld-il
SSAHESRL W QAR
sl dseunu
REAT
A, sy e @did?
UL B i AIAL 423y
ofd ML Wlr-uHd (x — f)
Uil
deslefl-t (meen dictil@is) dat
B desielld 38U
T ]
nofll ol HI2 x — ¢ A
v — ¢t -l 2ndul
Fetfidt 120 aileetl wlseel
A4 Q9L
S TETET
° Y
yREe 3.1 Asan
YRR 3.2 Asan

Yoy uR
B

3.1 M€l (Introduction)

Raal afadl vae 2 udara 8. el waqdl Aa
adl Bl Fdl 5 wad 0iq, wdsanadl, udlul aHm s
], il adg wel, susani Qsdl wellall QAR Akl Gewswll
8. Jeels A geue dldl Aol eld., UYL UQRAAL B
afd, s il Sasdddl ol R apidl ddxl FHE R,
a1, Msirl @AY yedletl omt AR, el Al wawm wA
U vzl dstaeondl alieud 8. Rl Wl oo Adsdandl
AMA sl ol 9, A, [Auul Wdl 35 arguil
Al 8,

R A ueid ol 81 uerdl AR Ay A Watd @A
oigd B, it o werdd ol werdHl wldami Al 8 B An LA,
Al gen usma-dl & ak, ¥43 ey ol (Linear motion), ALk~
A (Rotational motion), Ele-2ftl (Oscillatory motion) Q3. Midd
Hsal WUR AR 201 YU UR AR Sl Uelel, F YRuaR
(Rectilinear motion) Y& & 8, d yaq ABid vlley, 20 u2
2L AWlic?, 491, v odl ollis WAL v Andly
32 s8R A (8ARsU (Kinematics and Dynamics)

cdfisRatal & wrumi sl 2l A w2l sl Bd
sl Braw sai »ud B, AN sidAnEsu (e aldaa) s 8.

olfsBa-l ¥ wrenl afdl 2], o w2l siel du ik
sadl axqe el uald sami »d B, A adAlsu
(oddauaa) 58 8.

SERARSY AL Q8ARSUA Aysd A FEASU (Mechanics)
58 8. Migd MWL ARl &ad sSARSIHL wown sily.
3.3 sa-ll :iseu-d (Concept of a Particle)

oUfArL deRHl oA uelln 2 sat a3 Wiy, se wizd
e Hedl Figad vad. ardadl wud A el el 9d o AR,
SR8 3 ueldnl 565 4 565 wRARh A dlanil %, uig 2y Al
e, velEl 42 il af sy 6, w AR A o D
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(i) Wt YR 52l AT U Artueide o
sl WA AHAUL Wi idy sl B, W2 2l
el alfa-ll 22l dql A s wRFHR se-d
sl wefl 53 usiy B,

i) 2 A vewl @A vidadl el
A verdlHl uRiel waney €, o A0l
velln s@ adld omll ama. el o, yedl we yd
g3, alotdl ygeusiel oadl agadl daud yedl
A Yl A oA g dil3 @S asiu.

3.4 [REu3u (Frame of Reference)

A5 ua verl ol S D L AR B, A 59 da
el sy T e uarl gas 2uud Mg Gelgel
uel wuwy, wAn ol o sadl @udl 2
el GoL L R @woldl, udg A ¥ ol Biaelsn
A W ARl A glRL saMl wd, dl anl d ¥
&1 ol 2eudl, 2, o dl o+l Q4 o RARAHL B,
Ui A A il viadlsd 3, dl d G RR
oendl 217 el Wl vadls sl St ol skl
A Rl U2 2UUAA Tulldl WS, Ukt R R
B0y 8, U3g A M Ax Rl vadis R 2,
Al A R o, W, 55 uslddl ol W o
el v wadisarel Ay el & viaa ol
Al sd, dl AR A Wla v B,

sadls4siz 7 il ¥ wERalauidl
wadlst 3 B8, Al REudn & 8. Guysa
Gelel 24ul odd aafse w2 2ude]l 24 A
FEa 33 9, ol W w2 Gadl alf W R
yell [Easd 8. Riagn o4 wsrell €y & -
osedly, MEudn (Inertial frame of reference)
o 2sclle FMEan (Non-inertial frame of
reference). 1 (A2 UM N5 54l e s34,
3.5 W, yadsuS A WA (Position,

Pathlength and Displacement)

A5 u sadl AR, adq sea w2 wnadl €3
29 see el Wed Ul s 2 sdl sea MR
Meazud o3z W3 8. 58 Fady adl a weeu s
% el dl. wuuR 3 us adl AS wa Fiudn
aarll 192 9. Asu A, WAR dn, Gy Adl A2
val YHe 53 QA X, Y Al Z (sl B udl
(Reuni) >t wig uy >l asiy. U wal Se-lbig
(Gl‘JleGi.Q O« Qi%—-f%-(l[?ﬁg (Reference point) qd%

as s, vl GorfBigd A seu 4kl (x, y, 7)
o 52, A FEusH-l 004 22y ed B A sdaa,
Ay Wual M2 ) aHwgMl alun G e

Y1
(3,2
T . (x93 2))
'J"l fz

Meaduui saq 2
2ugld 3.1

gl 3.000 £ AHd dlldiud sl RUHAN
(X ¥pr 2) 8 29 £, WA WK (1, ¥,, 7)) D,
% Wil MEugu-d wid 2w eald 9,

$d 2 HHMY M SRAAL oHL A AL MER
Wl i, dl d Fiagud add s [ 8,
du sdawd, »id A duil A5 s 3 ay el
oedldl €ld, dl d sa FEagu-dl wlani al
53 8, du s

A, SRl sl WAL LHML 554 A Bis
W Ay WA deald) €y, b o sarll w5 wRukLs
o val YRudla sdawn. sl d., gl Ayl
Yorduart sl ved, A wss W Aead sw.

seidll Al e d-L 2] siS
waL 6L Al AnY WA seeldl €1, dl B-uRs
v g Yl dedldl €ld, dl dn Bl
A 58 9. -l vwn augl sadl yedl,
BRuelddl g5 afa B-uRaufis al 8.
ool Qsal udBil » Brrwlauls
alad Gelga .

seiril yvivasl Al w2 vuvel wa (el o,
X—ua) 2l Ad we s3 aslal, Fell 4 590w
U AW W, B 3241 calodl AR WAL
vidR S8 Rt wd 3 GomBig O wid sl
sl 2 8, Big Ol wasll cuyni 2a-l 4 2
ol ouggrl 2N el dami wud 9.

[*d

)
A——C B

0
X = =t = = & =
(lm) 50 40 -30 -20 -10 0O

- & & hx

10 20 30 40 50 60 70 80 (lam)

s YRuua w2 ald
2ugld 3.2
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shlsfaun

vadensd (Pathlength) : A9 aMasL0uAl 59
sl v yadens s o vld: 58 O,

UAidR (Displacement) : 515 AHAALILHI
el Rl Al #8131 AR 58 8, A 7,
Al veide] s A x, A 7, A vl
WA x, €, dl At = 1 — £ AHBAL
ARl = sifased — wlag wun

Ax = x,— x,

wadeld i wiidtl ST uafdal sisd
Wl2x (m) 8. 8d, sl v e AL 92l
dle {ld-Al Gerewl gL AuwL.

WA 3 A s X-waddl Rl ala 53 8.
susl 3.2 4l ealoal Yool 512 7 Al A W B
»d d Big B uz ¥4 auy 1, 3 Big C w
»d 9,

wdl Ar =1, — ¢, Feal AN,

uagenld = AB + BC = (80 — 20) +
(80 — 40) = +100 km

WAL = Aldd 2w - WR(Bs 2an

(Big ©) iy, A)
=40 — 20 = + 20 km

il [l yaguld - Wl-AldR o
4, 69,

il R 44 X—a-dl Rand 8. A
s1z B Bigall afa-l azzua 53 C Bigyl w14
dl, uaEslsS = 80 — 40 = 40 km %9 A RAIAR
=40 - 80 = =40 km a8 M, _UAid? w6l
wgl €S wi. e, s Winidl X—wa-dl
Rawaii 8. Guznl Geleal 512 A [Bigoiel ald
s B Bigyl 8 wesl A Big w2 2ud, dl
wadelld + 120 km Uig S13 53¢ WAid 4
ad. vl Gelgr@el W 8 % uudoens daal 4
lu B, uig AR 4, B 5 Yy ua &
s . inidr vkl sl Al afuedl
WAl wAad]l Aol d dl sR- aufsAl s wRensl
R culd B,

@Ald Y vid B oid 8, wndl eillis
ARG (3url wRl g2l sal »ud 8,
el (@ADL oA A usewel 4l 59
g WRUREHL 52 s o Rawl (Ruoaddl dzs
i wsadl dg vadl Gyl dig 2 A

dE)Hl Al s3l us B, UWAL YA WL oA
Raualid + 24 — il gl dusd s3I as.

Gengael 1 : #s 58, 7 Breriaion agousi
Uy w2 Awnad Rani ald s 8. 2l 3340
el 2 4 AR-] agsid Gig Adl 83 8.
{3 eulde sadl sl Buwdal 58 sld sa
Yz (uadels) A ska Wi Hed kL

(i) A4l B (i) A4l C ii) A4l D (iv) sQuq
A5 WRaa.

2usld 3.3

G4 :

) Adl B ydl 59 sild viaz A ada-
YRU-AL Al oL g2 8. 2uel,

2xr r

4 2
AR = | AB | = yOA? + OB2
= Jr2+r2= JE?‘

(i) Adl C 3l £8 5104 sa 2iqR.

yegony =

vadons = —- =nr

RUR =1 ACI=r+r=2r

(iii) A2l D Y s8 510 Bz,

yedens =2mr x

B lu
I

(S ] (¥
=
'h!

WAR =1ADI= 2 +r2 =27
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(iv) W5 uRowmal sl s s10¢ ida,
ada-u Ry Fed il wudl vudeus = 2nr

Bl WRAHEL sUE 20U MU WKL A WR Wil
Bl €l wHlaz gy 2l
3.6 UL H3U (Average Speed) iR A

Qo1 (Average Velocity)

osul? 515 urid ol sRell I, AR AL AR
A WA Add oledld ¥g €l 8. ARl wen
saL W2 duan 3onag ¥R oA 8 % ve
AvA W didlg A dedl Rl oed 8. 2
WS AL A -ud-l Al eqru@a s
g 6,

weltd-l yadous (Med ¥ sle sa »idr) wA
A HIZ ALl AU Rl AN BIU 58 B,
Al Wdadl < v > vEal 7 4} salaami wud 8.
A, wld uHUdUOIA],

Yo qels
AL N = Y

A A5 wed Ar Fedl wnonUHL Ax Fed
AR 51 14 dl AL AHAUMMHL URRAN BY,

(3.6.1)

¢, w3 Geed &, uerl Zadl ] A
55 Rl Wt @A oed 8 7 20 w2 wuud
Ay o and ollis wll wvuRa sAg,

YEdHl RRAIAR M 4 W2 ALl AHU-L
delirian, AR A3 58 B,
RUAR
AHULUAL

HRUL RS A ARAA QD ST 24 ms™
B, R Gudlal W2 Al 3154 kmh™! 4@ QU
B, AN Al Bary e o], wig uua
QaM] [Rald Hgrd B, a0 el e 53 Ysul
oL % yomun w2 alddl R + maa - da Q)
ais 530 wsid O, well U UsWAUL 2L Q9L
we uRa Azl Gulo sl AR, 2 edlsd
ANFAL S U B Gelsaw aSHl. sugla 313
ealoul Worol WAL 3 SR+ =0, uMA A W & ¥R
A Big B uz o857 2 sasui Big € wx 20d &, au
ANYAL W2 SR+ IR 3,

AR A = (3.6.2)

wadeus 100

¥z

H =
\RUAA AN o

= M = +10 kmh’

4 el Yad B ¥ siell AFAW QA A4 X
Rl 8.

e, A s 3 sasi A-B—C—0 wdl Al
s Big O wR 24, d

UIAAN Y = % = 446.6 kmh!

i a1 = 2 _3 20 _ _ 666 kmb!

wdl, S12r AN 4w X Buasi 8.

2UA, AL A2 U, S8Rl Bl g G A3
8, % 2l-tidz- dsi w2 vuBd 8. ves-l Wua
A, werdel 3N Qo yeu Feell vaal del
sl ay €a 8.

i, AU UYGE AUMAL WU S8 S
GelsAn gRRL UMY, WA & s s amsiaedl
AR 10 Adl QUi sl 12 il adlert udid
&, HeldE A ddel Q2 d 100km . 21
uell s+l 2A3UA BU 50 kmh! Wi, il w1
2l A2l ¥ wueiedl dsdiel sie-d pow adiew
usld Al Y4l 50 kb 2l €. Rl viedl 1)
S, dl dql 3w 80 kmh! vel uf &a A
Tade 4125 old ld, ol odu rd sl Ul wd W
af oy ¢ ¥ 1 50 kb 3 AL sl wRuw
LXURETON

Gl 2 : 518 A5 Qe yEl-9y€l sl
gei-gel 2l 2ls % Bl s 6. 2 qued
M2 AAA B, YA Hoel,

Gha : wd & awr v, v, v, .. %edl
»ell AN ), d,, dy, o AR AS ¥
RBaxi 50 8.

s S0E A vidR

D=d +d,+d,+....

w2 dlfdl ga Wiy
SR A L L .
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cllRsBm

S U N =

v V,

wid (B2l : Bl aued & gyl ol v,
wd vl A A (d = d, =d) sl dl
d+d _ 2VIV2

AL BN = = —l2
d d v+ v,

—_— —
W "

Gelgel 3 : s alsd W AlEaHl 56
Ml A PR v, Bedl devdll ad 8.
oUSle, 18 iR AlEAL 1S Qivldl UYL M
A R0 ddll 2 v 2 gl wga
AMA R d-ll asw v, d, dl 2ued g4
aa s sl adua Ao dsl

G : WA ¥ wadld g4 dd d B, uam
R d .
w84, R [5] Addl aPldl ¥HY = ¢ A

ol ey R Wedl aPdl Wi 2t 9,
s 5N Bid = A AU X wMUrlL GuddL

. d
$3dl, % = vt vl ddll ¢ = {E]

24 % = v+t = (v + vt

_d
2= Vl + vz

A, d Fed 4 Vdr Sal ALl g6 uMy
= 7, +2r ad.

- d
o, A5l AN B < v > = 5+ 2

d
N N
2"0 v + v,

21u0(1.rl +v,)
vt v+ 2v0

3.7 olld W2 AA-AHY (x — 1) AW

AN R AeARL 53 Y5l Wl 3 vzl
AR, wUA-BUHAAL BUAM gl A5 53 usY B,
211dM F<l Powerful tool giaL ustdedl Qe 2ias1
oL Wzl 3w day [Qadne wrnal 53
wnd B, weldHl X—aa ua-l Al eabi- aia-l
WA S5 x=4H ozdldl Gy B, i Yl vuwa

X — ¢ dM Wi B,  qAuAL e

= %f = tanf VUNAL AWMU W2 usig-)

AR A9 Hed 2N D, o, B B AN WA
AUl S8 B, gel-yel usiel Al W2 x—¢
2udvil »usld 3.4 i calen 8,

h

x{(m)]

(a) (s)

0 4 ty f(SS

1 1, HEY)

ts)
@ .
gel-ogel WL Al W2 x — ¢ vudvll

wusld 3.4
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(i) %A x—¢ BUAH AHU-MAA HMIdR vl ¥,
dl v R RUQML 8, A4 sda. »usl 3.4(a),
A WAL s e 4 qag Dl vl xg
s @R (da g4) 3.

(ii) YRuruA uR OURL Sl eI, wir WML
WL 2ide s, dl weld ya wr Fufa ol
(2409R0) (Uniform motion) 52 © a3 s, U
usi-l ol W2 g 34 (bl edla fUR

Wl HAL B, W Ykl s (=2 - :‘J Y-l

dlaiefl sdl wmu 3 ueldAdl Wuw A% 4 D WA
d+ X RBani 2l 53 8. %l yoousl sl e
4A, ol ustddl W3AN AL B A4 A yed v
X Eapi ol 53 8, ax sda. (20 2usld 3.4 (),

Gii) 2 x = ¢ AW Aol Vs oigd A319-
Bl 3 as 4A A wad A a4 (Non—
uniform motion) &3 ¥, d¥ 521, (3’3’{\[ ’-rll.gl?l
34 (d)).

Gewdae : 4 s eRudsauar d-i a3l
Rl aufaell yd Rai {4l 3w 42 120 m
wWddl W2 Uy w2 60's, 1 udid 8. d 14 yaaa wR
1205 Glodl 28 8. U ole H2RUOHAUAR 90 s Hi d
RaBidaladl % Rd 43 2ud ©. 90 s sug d
dzase w2 w3l sl o sd 9. AEU d-n gl
Wi B AL 2L wR 300 m +lL 2id? widel 8. a0
W2 A 120 5 Fedll AL & 8. 20 HizRudsa 2
2A-UHUD 2AM R A Al FE-YEL AHAIUAL
Hi2 AL 49 Wl

B4
L
x(m)
1204 4 B
60t /|
, ¢ D
0 - i :
o] 60 120 180 240 300 360 420 480 «(5)

-120
-180

11713 T — E

2ugld 3.5

g3 Qg (0) dil3 ad, yd Rl viad
g (+Y-l B 24wy RBudi 2idid wse
(<Y Ba) Adl, {2056 W2 ellA-an1-dl >udm
(ugfl 3.5) ui eulen Yoo und,

OA [Qeuon] HlzRudsedAl H32UY 9

AB [Aauanml Hleudse dglavy wan
Bax 9. vl 2L ANAOUOUH] d-ll HIRY 491

grd il

BC Reerl d3ua Q2

_AM_ 0-120 i

= ar = 770 — 180~ MBms

CD Rouaml Wewrudse o3 glaed] d-l 491
I ER

DE [&6uatMi, 332 491

—_— & _— M —_2.5m s_l

T AT 480 - 360

widl, 4+ 2~ s eUld & 3 Wb saA)
RN At v yd WA wBH R B
3.8 destélln (v1acn dicail@is) Ao 21 destell 3w

(Instantaneous Velocity and Instantaneous

Speed)

Wy A (Wuw AeHlL aabHl g As
ol & A5 Bl AMAUAML MUl 4% §5d el
AR 2l 8 3 d wnwonanil wed dzell gusll
AR 53l wig W anwdueudl El-gdl ael d-
Qo1 deell 8, 4 R A well wadl el

Rl & As-wlRAfs Al sadl S5 s ¢
A x W £+ Ar Al x + Ar wdl 8. 2
AABL WwilswL (3.6.2)41 sulaul woya Ar
WU LA d 2l Aol qad] way, uig
2 Q el 9= widdl AeiRs Ad 2ixid) gl
L(MA-L S8t Aol At ¥ gadl wal €y 4l
wddl nodl el wig ved Al e 8 3 smA
YetiAdl 91 olpedl M FH L L Sl AMAPU
At 2dla Q¥ d-l dou (ARl Ay A ay wssy
YR woadl onu. v eflsd We s WS 2puuld
AlA Gers@ UH.

Wl & A9 s R FQuidl = 0 uxd
a3 #3 YIue W +X Basd AR s 8, sl
4oL UMY, WA atdl A 9, sul oldell Al )
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sdfsRan

Ay W Ql227] vladlsm 2 HAA vids] adls
ditedl onu 8, weflex W F-d a8l sl oy
ealld 8, uig wel s 2s o R Al sl
dlaul Hu i 0L Y@ WL 1AL, WHIY
Aa 2ddoflexd wadlsn kmbhwi &y 8. ual
A 3 wvell (3[@d) sl 4 m s 8. 2
sladlsl 20a 3.1 4 talen 8,

204 3.1
Uy Geombigdl afldellaad
£(s) AR AL
x(m) v (ms™)

0 0 0

1 15 3

2 6 6

3 13.5 9

4 2% 12

5 37.5 15

6 54 18

QA 3 wWR £ =3 A% s Ao glual
2. dotrl aetadl SRAL W2 513 53E WA WA
B R W2 $9%5 AHA vl wd. WA 3
t=3s dlt+Ar=65ed 3 Ar=3s ad,
Al B aHAuon edALA,

54 — 13.5

_ -1
3 = +13.5m §

Ry P =

uig 2o Ul A wnd B 3,1 =3s
Asy s wWldidle: 9m sl suld B, »iL
AHWUARL HAdl AAY AU, Hed WAL Y&y
sl wY €2 8.

44, NG AL uHl SO Az =1 s,
Ag¥, L AHY2MI,

24 — 135

— -1
T -3 - 10.5m s

R I Y =

wdl, s+l ol @ wdlsel x = 1.52.
AAUIR A 5 B, 2L el £ =3 5 2AA
=315 A5 S |IA s x = 13.5m A
x = 14415m i, sd, Ar = 0.1 5 %24 Uil
AHAAUMHL AAA A3y, Haelal ),

. 14415 - 13.5
WA P 4 = —— =
=9.15m s~

AUl gy ALl Af = 0.05 s, ddl WU
431 9.07ms ™! B,

VUM, FHEH B AHAUGL 2L A Bl
sl w8 dudy wadl M Aol ey AA
WILR Y 9l dsldd 42l ¥l ¢d HA A
5 k24l Bl AMANALL Yl il
AHUUAN AL, d¥ HiReL 12 Hi oMl MRl
Fouuuonl yeudd el (uaL g ) ddl

Qu, dLadl de A0 9. awel md W

w5t e f 4+ Ar ol anasll o gelogel aeil
< oRldl qaelol s o avl el wsy, i
dodalul Hada wuduw da-dl yeud ¢ aud
desidld Aol et Maal dodd e 8 8. i
¢8lsan dddnl A yoo ealdl usw,

¢ Al destdlet AL v = A % = %
(37.1)

wedl, 2kd %-‘u 4 ¢ ud (3 el wdadi)

[Asfid 58 9. % @A x A Wl wla seau-

£ cld B, % A xRy sl 8. (Rsand

Ayl usAAL diaml 2wl 8,)
x — ¢ 204% Yl desill4 Qo

44, VU x = ¢ AW Wl desield daq
yeu 59 dd Hadl asia d oAdy. w o we
wuEl Gu Al GeleW W2 RWA-UNY-L

wdv eI, ¥ vl 3.630 salon yyu-dl
wil B,
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x(m) ¢
&0

50

40 Q'
30 :
20 P

16

e .
11 2 3 4
l—at—s|
SR W2 x — £ 2UAm

2usld 3.6

WL 3 BBl £ =3 A A 5L cesielln
da Huddl 8. il M2 el wHasl A &gl
1=3s%1 r+Ar=6s - A3 HWAY Y-l
Bigal P 2 QA sl v PQHL awn el
dl w2 Y Ar=6—3 =35 gffun
Hadl Sl HUAN DL F2g, Qa8

QUL GUE f=3sa £+ A =55, ved ¥
At =2 5 B sRAL AW A PQ' AL s
el qadl, 2, Ad 1 = 3 s wdlHl wqyou
At AL A DL L @S du (S Pl waR
adl du, Blg P wd sudud 3l usls dis

sadl o B wd il A A, Ak

s 0l A4S ¥l

Big PHill var udl gla ddl wids vl
SIS U uig Pidl vl adl i P il »udud
wgds @y Adl As WA Wt Bs % 2w €l wsn
8, L Wl e £ =3 5 sRD (desiedl) Ao
AW B,

we 2wl ¥ [ufid afd w2 x — ¢ 20dw
Yavu Sl 8 wudll A6 un a8l Ao yeu A
AUAA A3 YHA €YU B,

Aestell 23U wydl #3u o1 ol veld-
Qg 4 B, tld, +5.0m s qul —5.0 m s
AL ol Q0 W2 33U 5.0 m s~ udl, s ¥R
2 ¥ a4 siael 2y ed § acndl sy sald
S, B, tuA wwal ¥ susd ¥ D 3 [FHRa
UHUUAL YR HNAA AIULL BSY, 3L AL d2LwL
Ye, SRl Y vadl Wik S uF . yig, SO
yel 89 ANAY destdld 33U AR desiel Aoind
yell udi du 8.

Gelgawl 5 : ol sdl s vedd @AY
x() = (4242 + 2.6)m A3 uAq <&, d
@ =04 =73 As~¢ dusn LHUA d-ll
ATUL A2 AL, AL (@) £ = 3 A Al

d(x" d
desiell Ao sl [%”‘x I]

B34 : () x() =422 + 2.6
t=0 w2 usidy @
x(0) = 4.2(0* + 2.6

= 2.6m (MR w-)

£ = 3s W2 sl 2@
x(3)=4.20)% + 26

= 40.4m (2iAx @)

Bils A — s 2@
AHHIU,

AAU B =

_ x(3) — x(0y 404 — 26 -1
= 30 = 3 = 12.6m §

(ii) destell Ao Aluan w2 A 22U Yoo
v Al WA [Qsad s w3

dcslelln QoL v = dx 422 + 2.6)

dat

4
dt

Ly —and 4
v =42 7 )+ p (2.6)

=422+ 0
=84t m s!
gd, UMl 2 = 35 Hudi,
v = 84(3)
= 25.2m s~

3.9 udat (Accelcration)

52l oUR efun ol dAddl Qo wMadl wd
AN Wl €1, dl dd 200 AR 58 V. g,
ol d-l cdol sealdl Sl dl 5wl sl 52 B,
A sSUd QOIUL Al &1L ANUERA UL 58 B,

WL 3 YAuue WR Ald sl seedl 7 wMd
QoL v, WA £, qHA A2 v, B, wudll, Ar=z,— 1
ANAAUMHL SR L AL FWR v, — v, Ul
AUN Hdaefl AL AAAR,
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olfisRsun

Aol 2l $381R

UL NN =
AAHA)

2" _ A g

AT uda 2 aRa al 8. d-dl R
dolrl 381 (Av)dl RBadi €d 8, ddl SI
s m 52 B,

AW nAdL ] £ v 1, 6 Al @l
g U ad-ad Qo 59 dld ssdin 9, al wkdl

sl el wlsem G904 47" o Adi, £ wid

desield N4 g uA 9. destelld Udod, AAgRML
MASL Y 58 B, £ HHA desidld MAL

lim A dv
a= , 0 A:=E (3.9.2)
dr .
é.a.,v—z—x&
g dv _ d(dx
T dr T dr\ dt
. _d_zx_" (393)
.a—d‘ = x 9,

oflon weeidi slad, dl sl £S5 uel ad

HAA wed RH(x) 4 wafy) -l wdd 4 awr
[Asan.

°81 e 81y, dl s2L Ma-l RBaw 4n

X-»l8 2 % B €y, dl Hadl wel X-

M4 d2s Sl B, A 4oL WA udal sid He vEql
ol mel dla, dl seil AduMl quiRl w6,
il Faudl o 1dBa Al 52 9, dy sdau,
ndl ndordl B darl Bwsl o §la 8, uig
dop 2 MA0L (e dsue l, dl seiell Bsuui
Y218y 8, wial Bauml ssed afandall aula
St 9, L uauas (Deceleration)-l [Bau Aatril
Rudl R3e €u 8, A8 uda yd Rl
25 m s, d ogd sadl wlanda ulan
Bl 25 m 52 & dd u sl as, oA
ol W 19,

BEILRRL 6 : YRvuA R A sl 52 WL
B/UARA X)) =2 -5+ £ 8. £ =2 A
sairl uAo 24l x Hlewui 8.

G5 : WAyt X(H) =2 — 5t + £
2yl nda Ao w2 x 4 ol 0t

A AR Rsad Rd W

. ﬁ__
-7 (2 5t + ) =

o F WML SR ML

—5 + 37

a= S5 =2 s43=

=2 Ases Wsal, a = 6(2) =12m 72
Gelganl 7 @ wis oldMid S8 M2 AHY A
A Al Ul £ = Ax2+Bx 8, 2l A wA
B wANISL 9, 2L s+l M9l d-l Qi [l
34 Hael,
B4 : 1t = Ax? +Bx

Lod
. gy S2Ar+B

;ﬂ = (2Ax+ B) (1)

dv _ dv _ dx

équ&aLa=E=Ex p

= [%( 2Ax + B )_l:|(v)

@l (1) wdl)
“a= (1) CA) QAx+ Byt v
= =24 (ul. (1) uwaddl)
3.10 ¥30 Al W2 x — £ A v — £ U 20w
2 (g A Rl [saq led uan

(@). 919 uel [Q8yq [Rdlu [@saq d [a8a-u
widuil sl wd Al Aelv 4ud B, x — ¢
2uAudlL F Bilg 2w sidudl asdl ay A d

22x
Gigal t2 = a < ¥ ay @ il asdiuon

Bigal d vl Qu 8. x — £ 2uduiil a5 A Gyl
d2s widalln sus2 (Gudl d2s qas) dlu, dL uda
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Y Y B sl d M B Akl d3) qta)
8. A as (AL dzs widolla susiz-dl (A
dy asdl) e, dl M40l e U B, ML WK
2R SRl 491 szl W B, x — £ AW Yl
gl ¥ Big 20 as L 4 d A4l A d A
SRRl MARL Peu A AL wan Y 8. sula
3.7 v ARY Bosu ealmy B,

A

Xl angyiv=0

(m)| as DA are :a<0

C  sama:vc<o
dedl YA ia=0

g cv<0

B E a4 g2 g s a5 0
0 —>
am e w0 ks i(s)
bl i ca=10
A
o Wl cy>(

af (ML dw g >0

ol s8 w2 x — ¢ 2uAM
wgld 3.7

i, x — £ vudu waell udadl dau 3 R
Aol Al ad ud B, uig udoy Y&
Awadill dadl usig . w2 sadd ki
acsield 401 RAge UMy v = ¢ »ndw Gudlofl 8.

v — ¢ 20dM udl WM N wA acsidln
udo qadl asin 9. #L WdwAl 2
[= H = %] B Af YHUILAL YR AU
ndog e edld 8. anduwel AS Rig o
ash 34l sl s A aard desielld uds)
culd 9,

@) W AR sl v — £ AW, ARU-an
AMidT YL U, ol B AW {2 Gl Y vl
sl ddl M0 uRL gl ¥2d ¥ s wan
ol AR sadl wd. 2udl aRA sl Ryl
a8 B, (Yol susld 3.8 @)

Gi) W v — 7 A A=A AR Y
sed wugld 3.8 (), () ¥ (@i euleu Horo
A 3 v A wwd 4, d wed wfhufa
A (Non-uniform motion) 52 9, a4 sdaun. sk
3.8 (bl culdd 3du-Ad s v wad, el
Sl 1AL wA B 4l »udu Y3un dlal L6
WL UMW YR Hda i AHIAL dln B, wial

(a)

A 4

b 4

1
)
A
v
g Av
8 Ars N
o t
(@
Al $9 W2 v — ¢ 2udvl
wgld 3.8

sl AR 2aomdsl A wyd FaBaudasl
ald s B, sudl Al W2 A AMysuaL vl
WAL NN 2 AS A dcsefld N A
Q. &,
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sdfslun

(iii) ugld 3.8 @ salde 2l W2 Hdur
a e gl sa dEndol al 52}, du
sead, A wel Ul ol B,

(iv) A sl Qo »isl 3.8 (Al salen
Yool Add sedldl €lu, dl vidvidl Yel-gsl
AHAUYL UR Bl e YE-TE Hawd] d-l w3
1AL A YEl-gel MR 8 wdl afdd wHulia
naofl ald &8 S, 0 UL AW 4G Big
(P) sl 1391 d (g a1 s e wslsen
AN blRIKR U B,

Mg MWL HUUEL BioaR 2annddil sl
Wl A wellgg,

516 oM sl 991 (A6 UnaAL 2UdM
Wl sluD AnAeML S8 53¢ AR AHY
sila id gl as S, L6 usl wMusnml
aldnir 58 53¢ WA A AHRUHL v — ¢
2idv A A s s w2y Sl B.
L osuA AS wel wsRRHL Al w2 ada 8.
v = ¢ AW X-watrl Guanl ol 8lalsa
LEEEE L P TR TEL S T T
sudl, Avy (net) 2@iAld Na W2 2 64
girgadl Alys nzaldl sl ASHl, wig sily
R WhaL 2 A8 Qg 4 ol Aol
sel. B tleld Ul léAl Gelew gl
AU,

Geldam 8 @ yuiua R ald s s s8l
W2 y—r Adu Ak 3.940 caladl 8.
(a) udel & Aseel 591 5106 wid2 AL (b) O
ql 4 sl uAMol $8L 53¢ R@niar A
SY g4 ¥R WAL ©) r=05s AL =25
SRl seidl uA2L 4.

v P

(ms”)

+10
+5
E\B F D

[ Ry ——

[ TN N
-5
-10

C

2usld 3.9

634 :
(a) 0dl 2 s uHdLAUML 5 506 ldR
x, = AOAB 1 &asn

= 2(AB) (OB)

%(+10)(2) =10m

(b) 0l 4 s wouml 58 s id
Ax= AOAB7 &= + ABCD < &nisel

= %(AE)(OB) + %(CF)(BD)

1 1
= 5 (HOQD) + 5 -10)}2)

=10-10=0
0 2l 4 s, Anrononnl s slg vide
= AOAB -+ &5 + ABCD - st
= 10 + 10 (ABCD+ 8250 4+ ddl)
=20m
(€) =055 230 s udo|,
a, = OA 3wl 2wl

= 110__[? = 10m s~
=25, wAM AL A3,
a, = AC 33l sl
(-10)-(+10)
- 3-1
= —10m s>
3.11 Rufid w20l oufd-i uslsel (2udwd 44)

(Kinematic Equation for Uniformly
Accelerated Motion) (Graphical Method)

Y120 3 SIS 59 xRl mun udsy, ‘g ¢l
W ol 53 8 =0 und d-l 4o v, ud
f= ¢ uHd Ao v O, B A HWE A v - ¢
2udv 2l 3.1040 sulen 8,

TJ‘\
L e : B
i {(v-vp)
A= I C
Vo :
I
I
!
I
iD
0 t

t o
AANURN oufd-i A5l 2udw uzell dradl
susld 3.10

QAo HAN gl AF ue ANHHL s+
AIAA AL M UL AMLA 24l
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SoNd3L g = vl ABH) 2l

YTV v -
cat=vy -y, (3.11.1)
VYl
o1

8, £ UNUML SR s AR, v — £ vl
sdv 3 €lidl ¥ OABCD %24 €.

~. x=dolRA OACD v a759 + AACB-{
Asn

= vt + %(v = V)t (3.11.3)

(3.11.4)

1
X=vit+ Eat2

(@lsre (3.11.1) well v — v, = at 3sdi)
adls2gl (3.11.3) wael,

1 1
X =yt + Evt——vt

2 1}
v+ _
x= t= vt (3.11.5)
2
. v o+ v
o] AIAN VL= § = > 9

(G5 vRN WA W)
aMlsael (3.11.5)M1 uMlsaw (3.11.1) uadl

vV — ¥ _
1= g Wl
v+ IV - v v2—v02
x= E . ¥
2 a 2a
“f2ax = v — w2 (3.11.6)

wdl, wflsa (3.11.2), (3.11.4) =4 (3.11.6)
sanudo]l nfly ofani wdlswll 8.

Guilsd awlsawll Haadl avid suudt wdl
i 8 3 r=0uud 52 x = 0@ WR B, Wi
Wof =0 AN S0 X WA ALY SlY dl Bl
1Rl auus 2zl 03 Yoo avll asi. (i,
x e x — x, ysai)

vy = 1’0 + at

1
X=X+ v+ Eaﬂ

2a(x—x0)=v2+v02

Budsd wilselil v, v 2 gl Wil Q@
AU ¥R 44 3 A Rul ©, 4y dan
AT,

Geldam 9 : N @ v, Faan Wids doel)
R 4 ARANP] Al 52 B, p Wl As

P e slg iR v, + %(2:: -1 8,

ax safdl.

B34 : Al As=i slg YR
d = nAs=l sl didR — (2 — 1) As~l
s1hg, vid

1
= (v + Eanz) -

v(n— 1) + %a (n— 19

1
= (v + Eanz) -

(v — v, + %(n2 - 2n+ 1)

=(vﬂn—%wtz—v0n+vo— %an%an— %)

a
=vytan— 5

2
=v0+%(2n-1)

Getgamt 10 : waaudoll Al sdl s
2=l A 841 S As [Slg Al wurR a8,
A dell 3 g 1 v v 8, dL 2 %
Big wAdl v adl qud ge- s
AW Bedl ¢ ?

Gia : R 3 ge-l dons I 2. ed 1 s
Blg wadl uair adl avid ABr-- siaeH
Big-Al 36w (3 22 ueld amiai d-u e3s BigHl
S5 uz WM oy WA G B) w B A A
o By wial v adl qud ouddl seusn
il (Gl 2w v B, 2ed ¥ 1 ¥eq a2
sval 2l dsuw wMidl v o2 W alau
wllsa V2 — v = 2ax wrdl,
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P — b= 2al 0
sd WA 3 A Glg wAdl waur adl awd 2-i
neyfGigedl »su v B

2l v N Al 3 % ded d slual

2w Hidl v ud.
'v'z—uzzh(i)zal )
K >

adl. (1) % (2) i ARl ddi,

ﬂ_z
2 — 2

Bewam 11 : & Bigdl A ¥ B wildl
s, 252kmh! A 144kmh! - doiell 93
53] o sell, Adl B dgdl Rewni wiqsil
—4m 52 A4 8m s? Feel HAH] alld 2 8.
WB 52 3 20 500 o Quid Blseflond qadl.
dall S-S5l AMA A SA-SAU HAd o 2Rl
AB = 36m €.

Gy : v, = 252% =70m s, v, = 144

km _ »
h =40m s,

a, =—4m s2 and a, = 8m §2
W 3 oA L ozel s uMd By Al x

Fedl »ld2 HA B. YA x =V + %at’ Wl
Big A wdl afd sl s8R
x =70t + %(-4):2
sHox =70t - 27 (N
Big B well afd a0 20 2
X =36=40t + %(8):2

Sox — 36 = 40t + 4F° V)
dlsa (el wHlszel (2) sue s,
£-5t+6=0

SLt=2vbd =3¢

4, 2L S8l 20 o A4l Asellad wd 9.
t=2s aflsza (M Ysdi, x = 132m A
t=3s Yl x = 192m.

2, oA sell wsofload 132m R AR ells
192m il »id3 wugl.

BelgBL 12 : stopping distance of
vehicle : %R ORI dlg~tsl G MR 21,
Ad d Glof 28 d wdal M3s ar Al 8. %
stopping distance 5& £, stopping distance 2l
Agrill RS Ao vy @A Asl dnal A
o5 adnaail dleqHl Gun adi MRAnd (—a)
W 2UHRA 8. <s Me stopping distance =
YA HAdl.

Gia : wd 3 oy, %z Aol af sadi
Alges A5 MRal d dg Fed ¥a sl Qo) 22
8. adlsam v — v % = 2ax Wl

0 - 02 = 2(—a)dg
v
2a

UM, stopping distance ¥, e+l seu- Qi
AWML Sl 8. el g ol sl
24, dl & wlamda, “2 stopping distance AR
g, uA V. wal, Silfze ¥ [RARML g
W2 speed limit RELRA 524 MI2 stopping distance
i, WRoto 8,

Yoaude, 4l uelel W2 olfdni wllsel
(Kinematic equations for freely fallingbody) :
Yol 9y3eciisiam ol sdl vewlul wHERBwA
Geotadl HAAAL. IREANWL (g) 58 B. welirll NN
PRl w1 dl weld Ysdudr 2 & an sdaud.
udr sl well silg 2, yeddl Bl
avellil wacrl 4sd, d g 4 Hed 9.8m s
Yo wAN 4 LU, UM, Ysdud-l sl el
Mafia uaell alad Gewel 8.

ULl Hsd sl #d A wdell G @auA
g, Y-g adly dal Reamdorl R ssel Y-2a
ad, e, ARl wd{lselnl g = —g Y,

o odg =

v=yv,— gt 3117
Y= v - %gr2 3,118
V- v 2= 2y 3.119

(= 0 Qi)
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Wsauas W2 Gudsd wdlsaeml v, = 0 adl.
SRs WAL WdR ANRWA 4 Y-21a v
Qled, R 12 Y22 add af usi, cuR aldni
adlselul @ = g dq.

Ysua sl uetd W, y =1, v = £ 2R
a — t 2udel sk 31140 eaion .

HEY e 2
0 -
-10 1 2 3 4
20
30
40
=50 \
-60
70
Y 50
(m) -90
(a)
Ks) —»
0 o —
2 1 4 5
-10
20
=30
v 40
{m/s) s
(b)
1 2 H(8)—»
1] L L >
-5
i“‘ -9.8 m/s?

(mfas‘)"
(c)

Hadud- 2l ueld Hi2 Al 2udvi
2l 3.11

Gergel 13 : s vedd QA Runii v
doefl Fscumi 20d B, (@) HedM Gl udiadi
aptdl ¥Ma AEL (B) dfl ud sl Usdy
GlansS SliAl.

G54 : (a) Gl R 4 @i, v, bt 21l
A JRANAIL  (—g) AN HedH Glwd da
y=0du 8,

Yl v = v, + at yefl
0=v,— gt

Y,
P |
g

® wald el wean Gas 2 da, d

cvgt Lat y=h = 2 wd
}’—0 2 ,}’— ¥ _g
a = —g Ysdl
v)
h—vv—o—l ]
“Yg T 78 g
_wl_1x
=~ 5
2
h=vL
2g

BEld8L 14 : Reanddl-l U ds0 Ysd-
Yol Sl 4R, 6 s Al il oug wlll awddl
B GudA aully ava sdaimdl dsdld
200 9. d el dscl dlfA 2 5 wi ol

Y2 Ydld B, dadl waau oue q % Feal

do oA 9, 21 saril asdl-l @il Glaus
L.

G4 : wer deidirdl dscdl waAgY A wwusd
da Ay

v=v,+ gt

ol v0=0,g=—9-8ms‘2,bﬁt=6s
el

v =04+ (-98) (6) = — 58-8m 5~

PUIHI IS YAR % F2dl daL Jud 8.

e, BIAJHLL GlE YBIRAL 4N

v, = % = —&3'8 = —19-6m s~

YR % sl dscdl, -l andledl £ Feel
Glusa B

. _ 1

Soh=yt+ Egtz

Vg = — 19-6m s‘l, t=128, g=—98m s‘z,
B = =h Yl
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odlsmn

—h = (=196 X 2) + % =9-8) (2)°

s b =588m

Belse 15 : s vgn 12m sl [Rafid
Qoifl GuR o W O, U 4 8lm <l
Gl 9, il duiall vis Russia wadl Hsal
A B, oW Rl 2l u udid, AR aan
Yeell GludA ¢ ? g = 10m s

Ghel ;=0 A 12 m s7ln Aol Rishl Bur
of Wl B, AR GE d Hsduat 2 B, W ¥ d ¢
Al ol w2 wdldl 8. QdRawA 4 Aai,

y=-8lm, Vy = 12m s_l,a=g=—10m §2
1
Y =vt+ 58

—81 = (12)¢ + %(—10):2

52— 12t—81=0

122 J(12)2—4(5)(—81)
B 2(5)

12 £ 42
10

st=543 WUl £=-3 35 ¥ A el
Ned ¥ 54 5 olle Russl o3l uR 2048 L
AU shU G sla Biar,

¥, = (U X W) = (12) (5-4) = 64-8m

ull [asfl ol w2 wdid cud elgnl
Gl 81m + 64-8m = 145-8m 2.

3.12 W& A9 (Relative Velocity)

e A WAL vl B, o wugl Ny 3
na-vianl Riagd-d i weld-dl ol vl
AL Gl . BN AU MM BU 5d &
3 ol 2l 2l aladl B QLA el
il 2eu, 2l Al s 2l qdl @,
uig ol w2 R Qlefl el el A 2l
AU sl ay Al B. gl ala-dl [Agw R
2ol 2igx G well Hevllell 6w 2l su
sl 2l adl B, vl el dHeal W2
e ke QAL v Aadly,

A & ol w2 Qe wWdl alsa al
dsmda Miadw A O Xl »an Aol
AR sl 2 wd WswdAd Fiudn B 8,
ol (MEasdl sl FEugsl 8, vl P a3
galldlal ol ¢ wqd REudd A GeowBig O
Al Al P runt x,, W FEudd B
Gealeig, O+l WA x, 2l O-l WlA O'q
R x,, B

T YAl hs:
% FEudu B (3-)
»
r
~
™ o E .
& 0 > >i Xp Xp
*BA B!
*pA ot
AN A9
ugld 3-12
gl 312 well

Xpa = Xpp T s
¢+l wid [AsaA s2di

d{x,,) _ d(xpy) . d(xy,)

dt dt dt
 Vpy = Vpg T Vpa (3-12- 1)
AU YV, = Vp, — Vi (3-12- 2)

wdl, v, = MEwds A (i)l wia p
(vl) il Aol
vps = FEAEH B (B}l 4 Pl A9 44

v, = FEAEH Bl Al wdd do 8.

Buzeil GelgaMi WA ¥ 2ol ¥l dd
o vy, =+ 10m 57, -l 2+l ld da
veg = +2m 57 @l ol Rawl) <€,
A58 (3-12-1), urell -l ke 1AL 91
Vpy = 10 +2 = +12m 7' ad, ¥ Ze-i A 52l
ay 9, A Wl 24l ARl Bye Buni Gd
S, dl vy, = =2m s 4l AR il A

dsl dat Vpy = 10— 2= 8m sl agl.
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¢, A PA ol (C) 1A Asouda Hiudy,
A ¥ B3 A5 4 sl wd AswAa Radn
gy, dl wdls (3-12:2), wdl s Bl s Al
wla 4ol

VBa = VoA ~ VoB

Vaa = Vg " Vag= VB ~ Va (3.12.3)

WLy Ad s A -l s B wda €,

VaB T Vac " YBc T VA T VB

( sl /7 yeellll AR A v,
A gsd v, viEa vy R saldl asi)

AL vy -

ANE WidR (Relative Displacement)

HRL 3 A g0l A A B v AN A
v, 2t vy dl +x Rad i 52 8. 1= 0 aud
dadl 243 x, o 2 xp, A B (3% 2l
3:13) A 7= ¢ Aud dzill AsA x, WA xg
2 8. 2,

Y
J\: xBO ‘;i
a0 '
B
L0 @

(¢ = 0 ¥HA 5Bl 2wn)
Y

’ x
< g

X —m—xB—

N

0 “—x
(r = r wnd s@leg 2u-)
AURAL
2ugld 3.13

J‘.'A = on + VAI, IB = IBO + VBf

t=1twnd, 58 A« AUA s B o 2riar,

Xp— X%, = (xBO — %0 ) + (vB — vA)t
(3-12:4)

W, Xpy — X, W £ =0 WL 58 By 581
Al i eeurucw.@ Vg =V, = Vg, A SMA
A4l wid s Bel 4ol €9

(1) B v, = vy S, AR X, — X, =X K,
a4, vied 3 516 el Ay 01-1 s cm-;
W U Al Beg ¥ e, (g
A5l 3-14 (a)) el ofd spi-l wda da
Vyp = Vga = 0 6.

AB
(2) A v, > vy, s AR sl A8 ¥
UMY 7 200 Slou 4l (g sl 3414 (b)).

x
(m) B
A
*Bo
* a0
0 v, =V £(s)

}t(s)

(b)
2ugld 3.14
L A 580l A A X —
QAUR Gllg, 5 A 3l s Byl s lsoll .

X, =0 2,

(3) UL vy > v, &ll, AR oA s R
AA WAl xy — x, Aasll WA dag %R 2

da-ll Ay w23y yad R,

Geldam 16 : v, Fedl aewdl Al sl
Aol ARAAAL AdR d % 25 R d %
Racit v, sl (28l v, < v, ) %dl #As
HALAN Wariell x R Adi Qs W3 S, dl
as ad Fedl ulmda Gaua 529l ASA § el
2stid [l asy ?

G4 : wdl e 9 3 wasuddl wld adwsl
SR WA WLy — v, A B x AU B
AWa Q91 Yru B, dl s Ml asd, R
koo w2 o3l it g S, 8d 20x =V - v 2
yael,

—2ax—0-(v —1.?2)2

. (v — "’2)
Soas= T




50

shRslun

GeldR® 17 : ¢/ = 0 A4A 51 A ¥ B
Geoplbigl 2443 100m A 200m a3 B,
6N, s12 ASUA s 10m 57! WA Sm s
A ol 2l o Rani ARl azsia 52 8,

L ol &R SUL WHL A SUL WA AN aNsellon i 529 7

Aol overtake 538 ?
@?;a -

Gd :

Beldm 18 : MyeluUe i Qe AR, idR
100km £, Heldle sl adle v, 3ad w2a-el
s o uuY oid 24 QU3 B, 21 gelel sy sl
45kmh' »it 30kmh~' 6. £ AHA B oA 20

wgled]l Gusdl gl Ao v, = 45kmh™
X, = 200m, x, . = 100m
B0 10m < Ao 5m 5! adiziel Grusdl 2l @ v, = —30kmh™
AT T ORE e BuwHi R sl €zl
8, Xy — Xy = (Kgg — X,0) + (Vg — V) ¥
Rl %, £ A4 6N 512 Aol overtake £3 Xgo ~ %po = 100km
S well xg=x, W WA ¥, —x, =0 ogqld oA 3+l wsellad sln 59U Al

0 =20 —-10)+05-10:

x —x, =0

Asofloa-l WNA wUAIAR yra 2l

XX, = (.rBo - on) + vy — Ve

el WRL & oA s1R X, dunell x gl vidi

o, 9,

L =Xt ve= 100 + (10) (20)
= 300m

0 =100 + (-30 — 45»

.= 100
b=

= %hour

Ui
MEa34 ; 2adisnsir % 202l % WRRARHE 2ads 53 8, dd Rlady
58 8.
ugdens : A Wsuoumi 58 slal Bdz wadas s& 8. uadeusS dial
Y Sl 8,
AR AT AHWUNMHL 5810 RIAHL Yol $F1R7L @NAIdR 58 8,
/AR = A% v — WS @A

WAR B, w88 5 Yt S b 8. vadeudy e RAidR Sl 4y Aadl d-L
%eq 45 uk 8.

ARG BIY 2L, A3 A2 2 yslelel vadens wA d W ALl AU R
AL AU 48 8,

YLl eUAidR SR A HIZ ALl ANYUGLAL JRILKiRA U1 A0 58 D

AR Ax

\0 =] =]
AR Qo1 L =

AL AL RBad Mg Al d <32 v EId B, AA AL A eAidr-]
Rai ¢l 8. d 4l 2ad a9 615 a3 8, sula Axuoum e saql wR
DU, AN UL M P, vl a4 & ud 8.
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10.

11.

12.

destelld Q91 : w3 400wl wHaduu-l %€l 4dl weid-) 4x ded) B, Al

R wndl «ell, 2in Ioell e 4 o dal ¢ A g PR
destell Qo 58 D,

acsidlln 491, v = Af’f}o % = %

deslelln ol Heun, desiell B3y 58 B,

YU Yy YR Ol sl s, WA UHWPRUAUML A R s, d) s R
ald 52 8, d4 sda.

x — ¢ 20amyHl sl vl @A A NS WA Fisdl el 2 d
AHUILOUHL SRl AU Aol He sUld B, x — £ wudui A BigA asA
DRal dsd gt d AHd seu acsiellt doud, Hed erid B,

U UAA A desielld MAA 2 Ar wmuououdl usidAl AL Udl FWR Av
&Iy, dl

QO 3% A

NLgdr=s ——— = —
ARUL UL < @ A Y

7 A8 wedHl acsield udol,

lim Av _ dy Lod(dx)_ 4
= R ACI

HAoL A uky Al 8, 4 4a-u 3w Band du 8. Al SI2sn m s 8.

3L RBRe U 2udui-l a0 AUEL AMAPUAL W2 AR HAdI Yeu Ul 13,
ML asrl AS BigA €dan ds-l s A4 adl sau udos ye 2l B,
Aol wA uAL wg ¥ Rl G, dl seedl Beumi Al i B, A [y B
S, dl Al oudl a8l 2 8. A sal HRmA sé 8.

v — t 2udurdl A dg Axs0 NGl AHLRUAUML 53¢, |UAR [ e Bar
sald 8. 2d2 Anaal W BRL AAsad w8l 41 af amadl sl

Ul ald-i adlsel

v=y,+at wa, x, = 50 MR W
=24 4L t+1t2 = uHA 50l R

X=X FVf+ 5a D= -

¥ — v} =2alx - x) v, = S8l MRy 9ol

v = s+l ¢ AMY 491

sa Al wlA s€l BAl 92, v, = v 5 Bl ad& 59 Al dal

e ¥

Al
Vg = V4 — Vg dlLl [y, ==V, ]
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we v e wxatl

salde B, 20 waum Bedl A s

AsmgUl 329 viax s1wf v ? 10
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we da [age wxuHdl

sulda 8. 0dl 20 As-s-il
UNUOUUAL S8 A WLl
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adw

2ugld 3.18
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2ugld 3.19
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u5[ 3.20 AS s AR e 2 A2 (v Rys 2w (1) AL 2udw zuld 8,
S5 3200 Ml clda sl Rser (iAW) su ued W2 1o (@) Byg @n

(x) U 2udv sald @

A
v

Yo

b

A
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A
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11.

13.

14.

518 s veld we o (g
uMUel wdv 2ugla 3.21410
suledi 9. weld-t OA vl AB
g5 WAL Mad
AR HALL el b2dl 4d?

(A1 ®) 3
(C) 1 >3
3
WS SR WAR YO = a + bt + o — drf a3 wnanl wd 8. se-i s
AL 2 N3 AASH s 8. (g, b, ¢ Ul d vAAS D)
(A b, — 4d ®B) b, 2c © b, 2

galed 8, i s udl sd wma ¥,

(A) 521 bl x—(22unl udd ol
58,

(B) sa-il Aot 1, wwn Yl Al
8 wd uyl wan s
Ny B,

(C) &2 (BR &,

(D) 521 ¢ i Yol va Ao
Ol 58 B wl wedl AL 42
Ly a8,

s ugild weidz (flzani) ana (@As-ei) 0l QA Yot waro seay 9 ¢

y = —%tz + 16f + 2 0 ysidd RA2 g wd k2d) wny awd ?

(A) 12 s (B) 8 s

uelde e A3Y WA x = @ — bR AR st B, el wAA suL wHd
Y 2l ? (2 a A4 b AHANid 8.)

(A) 22 ®) &

2
@ a+
[

augla 321

(D) 2¢, 4d
wuglal 322 i x—2a WR AR sl Ws s el @niar Fgg -l s

® a+t

%

wugld 3.22

©) 16 s

© 35
ugldel A AL WA x = at + bZ — cf wAR sed B, ol a, b2 ¢
AR vAALSL D, sl usdAl nddl g ¢, Ul Al da

b2

C) a+ —

3c

(D)ﬂ"‘ﬂ

k4
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16.

17.

19.

vy Qg wrel dls weld Wl ysanl wd, AR A Fed waz sl

arl Aoy wy B, ddl doL eel Wy d W2 ued At ... ld
sy, sl
(A) 4k (B) 3k (C) 2h (D) h

ws olld A aa vl Gt RBani Fsard wd 8. w4 olld s olia B

Gald 2 uael Hsdudd w43 53 B, dl ¢ @l B <l widad A A da

(A) v, (B) v, — 2g¢

D) fv,2 — 2gh

wiya N 2l YIuuL w2 AR U3 sl 48 Nl A oflw As-il s

{CY v, — &t

Al ARNAR s ,

5

7 7 3
(A) 3 (B) 7 (C) 3 (D) 7

. R ol 23 sA4 Hs s ox Fel wan nael ald 52 ©. wdl A y

wlamdadl ol 3 & e RAR w9, % i P aidl sa UHY ¢ A,

dl -l MenH QoL Zeal w9 7

2.2 2 2
_, (C)Lt
x 4+ y ,x2+y2 X

Xy
x—yt

(A) (B)

g 52 Yot Mol Wy, Fedl wan vl x Feg vidR sl O, R ouE deg

¥ a2 v, ¥edl wa audl sl S, sl WA Ao, Yol ad el wsia,
vi + v
@ 7=-"== ® 7= Y
2 1 1 1 1 1
@F=w*y ® FTw T,

. YIvuE w2 ol SRl veld w2

x — ¢ wdv gl 3,230
salel 8. sugl 32440 suldg
[seqlaiall syl 2udvw aL
sl weid 2 v — 7 2udw
sald ® 7

sl 3.23
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A A
v
(ms™) (ms™h S
5 4 6 815) S
@ v ®
& (m S_I)J\
(ms™)
0 T r =5 o T I T o>
2 4 £(s) 2 4 6 8 #(s)
() (a)
© 1))

21.

22,

23.

24,

2ugld 3.24
35 edA G Banui G 20d @, sl At Aanadi, sal s+l
UL e :

(A) 24 el (B) ddd 44l s
(C) man eil. (D) Qlua-l d:& odl a4dl A -2
d’§ ddl 429,

R2R wiozanidll oig ofldel Guasdl ds 1.25m s waw ugael) Glsarl
AR 52 B, 8 As~s olle se-iell vis U HsaUd- sAUAL 2Ud B, yerR
heel aHal ol vz w0ad P (g=10m s e )

(A)2s (B} 4 s C)6s (D) 10 s
2gld 3254 B2 A A 5 B
2 x — £ 20dv sulAl B, s xm7T
Al R Bl w4 At ... 05 B
sl 20- A
(A) +5m s~ BT A
10 ,
(B) —2.5m s~ 51 i
(C) —5m &~ 0" 33% 6 8 10 g9
(D) +2.5m s! 2usld 3.25

Hal 231 waimndl 1 =0 wad, sk AL wlA sr B sw i ed !
(t = 0 AMA 51 B Rl alael wsasud 53 6.)

(A) +15 m (B) =15 m (C) =10 m (D) =25 m
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1. (A) 2. (A) 3D 4 D) 5. (B) 6. (C)
7. (A) 8. M 9D 10.(C) 1. (D) 12 (A)
13.(C)  14.(C) 15 (B) 16. (AY 17. (A) 18. (B)
19.(C) 20. (D) 21.(C) 22.(B) 23.(B) 24.(B)

DA ua-dlL st G54 2l

[

Al

i

10.
11.

AL BM il AW WL AL ol w4

uQ2 2ed g ! d s Rl dlu @ 7

stopping distance Hinl 48 & ?

g S i usld W2 x — 7 BuAM WA AR S ud ?
Aann vidl o sReAL WA 9oL Yo swe ay ?

35 ueldd Reusia ol v A wdl Ysami wud 8, dl 1 As=-u id
a8l silg ¥a Yeq ol ?

v — £ 20dv-l 2l A d 20du gl Aug Asen g cald S 2
Qe Rai Fhen el Hedn Gudel Aol wA U3 Bedl ¢l ?

a5 yRnel AR sl usiEd § AS s ad e Aot v Ay ol €S
b 7 Gsus@ Bl

Yot Sl ueled 2 Ao BRg wwd 2 udaL [A3g wHAal wudv €3
sl AL W2 UL [ARe L wudw A Aud dasa o suld & 7

DAL UL g Qv

1.
2.
3.
4.

n

YOS M R 9@ Mg Gelsm ulBd we £,
acsiell= Aol umordl sunl

Ml afd W2 x — ¢ 24 v — 7 20@v]) wyadl.
waudsll adql wllswld 2du-l dadl Aad),

WA 4oL AHonAL

QA srwei el :

L

]

- N . | .
Blg W2RRAMGLA YU ABL sl e Hid-L 7 %24 A2 10 kmh™, QU2 oueq

% 3id2 20 kmh™ wA &uél-ilg e 30 kmh! )l 2 sl 3. Hewudsasdl
AL B AL
[aust : 16.36kmh ']
8 A4 4R-Av 2d 40km B. s 2 B A sl 1 S5 sl B, yden
2andl 24 Weltrll Alaedl azvid £31 uaM Skm 4 wanudol A &3 . wlla
20km Yl d-l 991 2Aa W@ B A Bae 15km dAl L FafBidu’l gedl 28
8 v ol U Gloll 2% 8, dl B AL Hedu A9 vl
[wauel : 60kmh™]
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6.

10.

ol U3 Wl Al 13m Glu uiial W Azl RuMd 4l et 530 W D, d
1 AswMi Sm Foel GuR 23 & uid AR oleel 1 Aswtui 3m Fedl A wy B, 3 A
1 sMl Sm %F2cll GUR %d 8 M R oieedl 1 As~il 3m Fedl Al Wy O,
qigr-dl 2 AR W2 x — 7 2AW ERL d Z2el AMAAL dicardl Ay yeiug.
(s : 9 )
w3 Hawdse R Flnidl w3 504 +2.6m s 240 udael ald 83 9.
120msi i s0 wdl d —1.5m s724 uAell ol Y dl 1L +12m s7! -
Wy cal Pl Meusd sla go vd2 AL
[l : 280m]
G Rani F3a A5 oid 16m-0l aean Glad s 52 8, dl 58 Gauda dsl
Q) d-l 3ELs ol 2l adl ¢ ?
[Fuet = 12m]
Ag 2laz-l Gl 39.2m . A s a4l 2192 wrel As el Hsduad KR4l
gl wd B, orsz d ¥ &8l 21l Al ol weidd G Rawd
19.6m sl Aol Fxumi 20d B, dl d ol sl WA SR WA ?
[t © 2 s, 19.6m]
AS s Al ueily eldida (m Wi} vy (s M) 0l A 3 Yo
oAy 8
x=F+4F-2+5
(@) t = 45 A%y werd-dl oL A nao
(B) t = 0 fl t = 4s Al AMANAUML YAl AR A3 A W3 HA AL
U (@ v=T8m s a=2msZ (P <v>=30ms ), <a>=20ms?]
30m s7idl s ol 2 Al 18R, oflol s 2 BA A ¥ wa R A %
Bawi 10m s'«l Beudl %dl Adi s 1R 8 ud wRRuA 24 Y 2m s

ulanda awl 8, vlkuge Falal 22 o 2q 92ld 2id s 2y deg
€l A ?

[t : 100m]
35 el A0 udoeEl A 53 B, 10 A= vid A« 4% 48m 57! qal 15
Al wid dvll Aol 68m s~ wa B, dl 15 As=ul ke vidR snd, ¢ 7

[wuot : 570m]

Yuve U2 Al sedi sel e v g
. (m/s)

v — ¢ wudy gl 3.26u 12 A
salel 8. (@) 1 = 0l £ = 10s
yelul sel siig ddz Wl
(by t = 2 sdl 6 s %2l

AduumL £81 51¢, Haz WAl B

[l 60m, 36m] O 5 1]0 #s)
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11.

120m Qisll ¥s 24 ydoll uBEU 4% 10m s~ oguedl 2 52 B, s ugll yd
d2% Sm sl Qoell Glsg-Gleg 20 2L SR 52 B, B 21 S KA e uglA
dlldl aMA dedl ¢l ?
[seust : 8 )
AS Az Rl AL v = 47 AR ssdld B, 2 8t =254l £=4 5 Fea
AL $10¢ vid2 wEl. v 3 m s D,
[ @ 24m]

ulRRre 3.1
[asa- (Differentiation)

U S URAL R AdL ElA AR L FWIR AR HYS WA aldl €A B,
tla., Al R el weld auns (T) 30°CHl 75°C 3l aual Wiz 5 Fifexl
vy A 9. e, Al bl A3AL R 9°C/min B

Usuul,

o _ Ane
ancisHl 23603 waum ge = AT o I5°C = 30°C _ oo
At 5 min

9°C/min - AL #3911 WEER 58 O, Uig A6 ¥ adl kil
&R 82 (destdl- 33§13 €2) 2ARdl 1y, ol 48 (limit) AL s [Aeua-u-l
Gualal sadl 3.

YA 3 £ AMA ML T 2 £+ Ar 338 At T + AT 8. suM, A %2el
UHAOUMML AMHIAHL 2l 32812 AT %26l 8, diusiddl 35130 (AINA) €2

satladl ARl %Hi N A FH AL A9 A B FBIRL 82, AHA-L

At el AWsl HA B B Ar — 0 dA Al 7 AMA dUHIAAL $3$1RL 82 MG

& 4 A1 22 % 5 enidel &

lim AT _ dT
" A0 Ar T g
%-‘1 WA ()l 008 dn (T [Asllid(derivative) s 8. [Asléd Anaau-l

Bul (operation) < [Asaq 58 .

Rl 3, A8 Ul y ol ol A4S ul - Ry 8. walq y = fin) 2R
Xl Add F@I1R Aadl Y, AR fx) QAL g AL YRl Add 3L Ay
8. 21l 5l g (x +ll W) al AS e WA Bedl 8 d nag &y,

At Ay wd 2 daag Asa. P Ay Bya ra asd x = x ud

134l sl gl 2 V.
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sus@ Adl sulda as w2,

[Big, P wil eRe @alsdl an = tanb, = d_y|

Big R Wl elien walsed a1 = fan6, = %|x=x2

[Big, Q 27 Big S WA wesl e = tan ° = % =40

wugl weell e & 3 ¥ [ig wil % =0 glu i yi Y ueun (Big Q)

2
seal yedy (Big S) S B, @B % <08, dl y YA Ugud A

dzy 5 . \ dz}l d (& .
—5 >0 81, dl y M YridH €1 B, v, i =l g = B
Al A Bda RBsan sdqu B,

Ay Qg -l wudn 2ldl i, dl 45 el Big Wil wdls A -l e

Aadl o Big wd % Al usy B, uig 2wAUA 6Ed y i x 9 Aoy

- = ~ d ~ oo
sallag wllsa €, A suRida Ad Ey qadl as. 20 e AAg Gasw

UL :
Q3 3 L deud salddl dRus dssn A 3.
s, A =17 .
gd Bl doidul AL %edl quRl 2y, di &asadl AA %edl iRl 2. wed 3
Qrdl Adl oS L + AL 244 &gt A + AL 24l
A+ AA = (L + ALY =12 4+ 2L AL + (ALY
. AA=2 LAL + (ALY (..A =13 B,
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o~ A =24 +AL
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$d, A ALA 8 sdi w62l dl 2L + AL y&u 200l s yad,

dA _ Iim AA _ o
* dL ~ AL—0 AL —

s WHRs @A [Rsfad A 2oaul sulen S -

WH

dy dy
Y dx Y dx
x" nx™l SEC X sec x tan X
sin x COS X cosec x —cosec x cot x
. 1
Cos x —sin x inx =
x
tan x sect x
cot x —cosect x & &
sin kx k cos x a a ina
cos kx —k sin x
[Asf@d-u sid-Raa :
1. L =0 (i, k maa B)
« == s :
d -
2. a(x) =H|
3. i(ky) = kd—y (o, k 2 8.)
dx dx ? ’
o : d _du  dv
4. My—uiv,a%,dldx— = & i
_ dy _ dv _du
5. ﬁy—uvéllt,rﬂdx—udxivdx
- ay _ gk i
6. dy= - S, dl sl

=1

=X+ 4x2 — 2

v

& _dy  du
T T du X
4
@Elé%@l:y=f+$—3—2m}%ﬁﬂl€l
4 3
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B

4 v S I S,
dx(x’)+dx(4.x )+ o (359

-1) 2 -
= 3x3-'+4(7]]x2 Lre=r@x Y

=3
=32 — 2x% +6x

yRRlere 3.2
As4 (Integration)

Buslel, ey, derlRay, ada Fdl Fabid sushiodd daso dud Wi wlia
il B, ed A AFAMRA 205l Axsn 56 Ad Aad] wsA d ASY 2 QA
slHald Aelrs A dsadddl su9sdl WRay Hadly,

Wil kA8 @ y A A uaul xq @EAu 8, wald y = fin). wd 3
y — il 3udu wsR Byl sulon yoeiAl wdl 3.

gl 4Rl 3 A x = x il ¥ = x -l a2 dudl wduHL R ewor Axnen
(PQRS) Wug 9.

w2l x, @2l vidud(interval) Ax Bedl YL uslus-l N uglail(strips)Hi
ada(ly).

s B) vl we 8 3 v ot % wlad-l dasarll wasd %34 8.

L 3
y = fx) R_
T
_____ B
P \i S .
‘rO xl 1‘2 xN
2wsld B

nad wgl (x, ol x, = x, + Ax) W2 fix) = fix) 4di,

nu ugld Aasa AA, = fix )Ax.

olep wgl (x, fl x, = x, + Ax) H2 flix) = fix,).

o ol udld o AA, = flx)Ax.

2 Ad eds udld Asn Aadl wadl sdl wag g Assn
A' = fix)Ax + fix)Ax + ... + flx)Ax

N
= X f(x)Ax
i=1 (1)




Yuum w2 AR

uig 2l dd Mg AnsM (A') 2 AR % AEE B8, d s (A) sl 0§ ¥E

el UM udly sie A Yoo B ¢

AA, = fx)Ax ¥ dadiRy PQUV &atstl M8, 4R 2u8l Sl e

PQTV 8. »uM, utd stepl % Q-U-T-Q U Axist %2e Axst v aRus a1

B, L o Ad €35 Wl W Ay B,

¥owe © & guay sl udlatidl v (N) andl (sl2d 3 udlous (Ax)

q2iédl) g, dHar 2L dld A0da YL A AL Y AR aslad qzdl w,

A ufldl udlous (Ax) geuad Uil dal dyelud Al dAadl s 8. Adqul
. N

A = Afﬁﬁ Iélf(x!)m

%
= [ fixdx
X
M, 5€l WS A URANUY, @& A2A Asar.
Xy
Jf(x)dxﬁ £ A x =zl x = 2 YW x wRA (dd) Bl 8. A4
%

Ford xp el xy Al x W (Fad) Asaqd & 8.
dsan 9 [Asand Ul (inverse) NGB 9.
2ys WA AR Asl@d) :

Jex) F{x) = If (x)dx fox) F(x) = _|' fx)dx
i x" +1 = 1 (ax+b)" +1
x n+1+c (ax + b) e +c
n=-1)
% Inx+c sin x —co5s X + ¢
e &+ Ccos X sinx+ ¢
= le’“+c sin kx —lcosx+c
k k
X
a CARREIN cos kx lsirufcx+r:
Ina k

Guisd 2oladi o Asan-vRnis 58 B, Ay Al (limits)l 9 R
Asa (Fad)t VA Y G S, %3,

4 54 .
i [Tl = Lt - ay

= %(256— 1)

= 63.75
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3
Gewsae : [Asinot dr et Had o, A ¥R o wais .
0

A

M] = A0~ comd

;
G3a : JAsinmt dt = A[ o |,
0

oM : \
bueem : | xzmdx 1 3 Aadl i, G vaw D,
R

Ga; [Mm, =GMm_[ 5 dx
R x2 R

[Asad A Asaqsdl 2uzel auog dooy oie ¢d 2udd munudsll alxi
L5l sagurl needl Audly,

Beldam : sara {Calculus)l Mesdl Yrua 2 Fafid (w2a) udel sk
sl ueid w2 afnAl wflswl Aadl.
Giq :
(1) Q-AUA QAL 46iY ¢

destell- wAo-l @Al BAAR,

ALl

dt
dv = adt
¢q, r=0 WA v=y, -l £=¢ Wl v=v B, a~l sy Asan KA,

¥ 4
Idv = Iaa‘t
‘o 0

[v]:0= a [t] (a 2ua 8)
0

Y=V, =at

or v = v, + at (1)

(2)  _A-AUHY QR AoiY :
desidld Aol @l AR,
dx

==

dt
= dx = vdt

£=0 wHd vl xy drl WR WA £ =7 wMd xR R 8. A ol
s s,
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‘ﬁzdx = I;Wﬂ

- j';( v, + at )dt @l (1) well)

el B
= 0v01+_[0at t

2

[x];: = 0[;]; +a|:%];

=y 1
.X xn—vor+2ar2

Wil x = x,+ v + Saf (2)

2

(3)  Ad-8UA 9] ALY :

_dv _dv dx _dv Ldx
Cetrmie e e i A S

ooadx = vdv

PR X=X, B, A V= Al x=x8, Al v=v B,

I;adr = _[:; vdv

ajt;dx = I;;vdv

X [ 2v
a[x]% = %]
L pu
(vz vg
aw-x)= |5 "
\
n2a(x=x)=vV =V, 3)

alsel (1), (2), 24 (3) A Rl wdl Al adlsel 8, 2 La-d
sl A ¥ 3 d UM vdsl s we ve avdl asa 9.
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4.1
4.2
4.3

4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11
4.12
4.13
4.14

4.15
4.16

Maclldnil
wEu ¥ Ry ulwl
Wy AR 2wyl a3zl
WAl

Rl v -l AR
ARAA A

ARl oflroiBid

gy ulta

ERECE (R4

Wiaerl wlkad [Qeuwrn

oL AR dBUSR

destell dol

UqdL

A& gol

adagdl (RuRsuseil) adl
AUl alani AuHlszel
Rubid admsiz AR

M il

* AR

o by

ANAa™L Ald

4.1 Wla-l (Introduction)

R, 2uudl o Youuy Uz (Bs ulsei) vewrl-l
oAl el w2 #3dl cllis AR, @Unid, oL WA wda
QA dlvan. 2uu@ Ay 5 @y uRueml a8
Rawd-dl asudl dasll () (4-4) ¥ () (me) Ral-d Guidoa
Al Rl sue sidauy 4 ana B, uig e afiq
BuBamidl (uudanl) sad BuRaumui (sasnaml) ad-d sa
W2 Gudtd olls RN sulaq W2 aRadl o) W3 B, 2
W2 ulEn wed ¢ 7 uRasl wraw, suesudl A opusiz 3dl dd
sl 7 ulun aralis dvwel opdl wREam g A d wneg wad
. UHAGHL L 247 U euvyBld, s M2 BN ulard) Gudol
504k R oue 2D uaaui weiddl Al ¥l e wdly Anaam
ettt sl B ddly g 2ol nepeul] dean [@atdar dd W@
ol wal sAg. aduusie ol ARl aqdl W Hed
dieel]l 2und Fufa aguafddl @adar sew s38

Uil Al 22 dmdal wdlswein wdaddl Bl
Al wlswelai wRalda sl s 8.
4.2 vilEu 2 AR ARA (Scalar and Vector Quantities)

olllcs Rarisi ufadeg aollszel (1) R A (Scalar
quantities) 2R (2) ABY WA (Vector quantities) dils sacuml
208 9. Alku URRD i 2R ABRA a2 Yoepd 25 vedl
% wBa AR WA B dsoudd] <o, >3 aEa iz we
Raw souddl 9.

% URMPAL s50 3eu el o dnu @A Aysl suRdl
Hol usdl §l ddl A wEa ulel 58 8, el d., diudw-
(temperature), 344 (time), €91 (mass), -idl (density), 5&
(volume), 1 (work) adi3. wilRaL AR d- yeu eladl vis win
oy Asi W salaql 20 B, vy AR dully weuy
oflorouRictell [Faplinl 23 8, wourd 208l oo o 2By -
L, sleeildl, JRUSIR A eonslR Ul Uk B,

iz |
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% WERAL RA-D Ayd R Haaa w2 dx-n
ey Gurid Rau~l wa o3 usdl gy, adl ufo-
Alka Al ssami 208 B. €1, d., A9 (velocity),
U431 (acceleration), s ({force), B (torgue), Qs
(area), @Aid2 (displacement) <13,

Akel AMBLA sulact w2 A @Al A w2
dlR sl »d 8 vadl d AR A wd
(bold) sAn calaal »ud B, FuE war wEad

F wgal F oy aRad v wady a3 sulan
9, ARW Al qeud 4 uRy Asud HwidisAl
oA vEal dl a4 Al Az diR QR avlld

safa B, eld, A ML | A | vioal A @)
galam 8,

wBy AL Asu usizel WO Hul-dA
A B

4.3 a2 AR 2usd 230 (CURAlAs 2a30) 1RAd
(Presentation of Vector by Graphical or
Geometrical Method)

AU @A 2ugld @zh Y s we
Al 2 B v i dladl dous Alou WBe v,
d ARA AR e Fedl Aarl 2ud 9, 2u ulRy
ARA wu2 ¥ Rl uaddl Qw4 Rl
i 90y (head) ysuni 2ud . w12 A} A
Bigpiadl €14l asa 8. ual A ysd ulkal
(free vectors) & . L. d., ¥is 2 slfel
G drg-dl Bl 40km/mr-u 42l 2l s &,
2 kA ealaal ugld 4.0 1 calon e
sfeiel Gn Rawil dR €21 dle+{l deus da-u
yeud WAl (vled 3 e 10km/hr =
lem ddl) 4em Avl. AR G Buni 8, ddl
Gua Rawwi (P Rigal) dlad ol (head) %8l
O Big ulRadl Y29 (tail) 5¢ 8. 2n anuka

-3

v = op sulaw 8,

P4
-
v

O Y2ty

2usla 4.0

4.4 JA wA |id ulRA (Position and
Displacement Vecotrs)
uerd -t sulaal w2 deslBigAl Gedm
o33l 8. % WwHlwd Jd akalAL GaHiga damit
208 B, gl @ Dui calan v A8 el
PQRS... Wil ala 53 8. A5 7, 3wl 4 Q
Biga 4. Gedn Big O »l Q1 Yavu a3 dal

g * iy
ol ARa 0Q = 5 @ usiddl ¢, wnd

wiraly séa. WA 3 7, wwd A R Bigal
ugld 8. O i R Yvu 43 el o-idl Al

=3 -
OR = ;; ¥ or, Al uedAl s Aka ond.
2, weld £, — £ ¥nudl Q dll R W udid 8.

Y + _> -
drll 2eUdid? ARY QR 1 eula 8.

B3l Bl Adal Fell suoid w B 3 2uniad
ulRag e 31 WRABS et AA ifan 2 92
agdx widR 8.

L S

o

2usld 4.1
4.5 Rl umridl (Equality of Vectors)

dui wltol : ol A ARAAL Yeu A Rawn
UM 14, dl ddl ARAA A ARl sddy
(2ugla 4.2(a)).

//V/ //

(&) ®) ©
2usld 4.2




£8

oflisRam-

AR AR : s o Rarii-n ARAA wiaR
URAl (parallel vectors) s8cii. (wucl ARWAL el
war k geigu 49 wk) gl gl 4.2 (a).

W uuid Alza (Antiparallel Vectors) :
AR [ Ramiq-u akaq wh anidr alka
58 B, 2l 4.2 ().

2AHIAR A2 (Aparallel Vectors) ; AuidR
5 wamid L €1 da ARAA xuHidz wiRa
s¢ 8. 2zl 4.2 (o)

4.6 ulalq ollwal@a (Vector Algebra)

461 Afs dvul a3 ulaAA eusR
(Multiplication of Vectors by Real Numbers)

uea URA ardlas dva ad daidl Hog
yReuy ARa ul » iy 8. ulka Kvil Y

vl kol sEusy sadi wadl ARA gA

wey Alkn Al el sl kog) w68,

kA I=kI A | Ak>0

AR A A e K A A1cll, el wRauxl
aRe kA L B aBuA -l B wd Ryg B

L B am g ells | KA 1 D B,

- . om .
aRe Al gEusizal dadl opals k ofifds
wRw wnad wlta uel S us 6. ddl

wReudl altu kA wBwmel £ wd K
YRMeNHL 2RISR B, &l d., AN 4oL AHA-U
sl Wil oglLsLR, @iy wRe sl 8,

4.6.2 uRAAl AL w4 ougous)
(Addition and Subtraction of Vectors)

SRR (@lﬁtﬁté) Ao (Graphical or
Geometrical Method)

A AR llffEs Ad w1 wwsl
sl e §

WA 3 (dugld 4.3 (2)) 6 ulkel A WA B
Al AW s B,
w32 2l 4.3 (b) i sl wrol SIS s

[Big Ol A %ea Yl wd Al Rumi
G Adl s kA OP O3 w2 OP = A ud,
¢d »i ARa OP-u #l{ (head) P W= ol uRa
ﬁ-i W8 (tail) %glA PTQ = E £l cUR sue
nan Ak Kvﬂ Y49 (tail) O L RBdly ulRy B

Al (head) QA sl uRa 6’Q i & A

A ]_S',> A M saladl uEeusl alZa ﬁ 2,

- = - —>
»swild A + B =0Q =R.

ARAMA wraonl 2 Addi A aBal A
ddrll uRsudl uRBa Bl o sugsidl -
sl @l dA alRa wracusdl Fsed Hd wa

ER)
a5 Big O il alRal A =i BA Y

st AREL OP A OR €13 63 OP %A OR
AHidreny Addsiedl Aeat oyl ad 4 d
wiidaeny Agesla (sugl 4400 calon waml)
OPQR ysl 3.

wi5ld 4.4

—

wAd wWe § 3 O_i{=P_(>Q=B.4-ll
uidoly Ugdsla-i O Biguidl €3a [sd 0Q

| K v, Ev& wRel alka E o9, vied

- -

}0Q=K+B.
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il Udd wlzala waiom-dl dxidaeuy
sl Ad wel sd 9. (w0 Al Rdtaar
yal 20l 4,940 534

4.6.3 w2l cugous)l (Subtraction of
Vectors)

W 3 sugl 43() i salder A wA Bl

. - 5 - -
oleois] sl 9. ¢4 A — B = A +(—B) &8
e vl B w3 A el B ole sl led

AW -B (mald, B 3 B2d o Heu wrladl
g a-uell [Be Basiqdl wla) GHal. =i
wigla 4.5.

0 A o P
N 7,
\@\ _B
Q
2usld 4.5

wdidony Agesiadl dani 2ugl 4.5 A
Big P e RA isai [sel ad salaidl e

- -

0Q = A - B euld 8. (s ¢slsa wd

— - - -

yudl) avll usfl ¥ 3 A - B # B — A.
~ A e

Beldael 1 : 6l ARl A i B, X-wia

_>
A 40° 2 120°vRu Sud 9. A | A 1=6

Al B | =53 du dl, ¥ o AR
ylReuHl ulza il

(a)

v

(b)

5ld 4.6
Gha : wugld 4.6(a) i >0 oL ARAA srlen
S, Au-l ARl el M2 wsWuR af, sl
4.6(b) i sallan Yool arl ua-i &S [Big Ouield
WAIR acdl X-via galdl, Aoy ¥a A8l 530 Omidl

Ad g sl ulEa OP 94 au aRau P B,
wafl sl WY Bl Y9 il P_():z - B A
O #d QU 3 X Al O A A

Bl uRendl aRa R HA 9§, seld, 0Q = R

uRendl AR 0_6-;; ver gl lbdl A 8.4
s 1O B, 2 uRaell ARA XA wa-d vRl
75.5° @ 8,

Belgw 2 ¢ wis AN wel-l Heas-)l 40
A0kmv/h &, UL Al Wbl Hizaslizd sisiA
dol 30 30km/i 9oiefl €slral Mact 52 8, dl
Wieslledl wRaudl do am wReudl Qadd Bw
sisil A sl

G5 : 2080 4,740 sallen Wl well-u Hag-i

PIA A erelet Ay, @ safda B,
ARY A W2 AHidReny Al Td vzl
o Gl uRewdl da v, @ salda 8.
gl 4.7 well e 8 3,

v

L 4

L J

2wisla 4.7




0

odfssun

2 2

-
Va

—

+vb

|

= J( 40 ¥ + (30 )
= 50 km/h

—
vf

wdl 3oy gl nae WA B A od B,
ugladl oyRla uael

v
b
..tan9=v]r =

= 0.5

&l3

s 8 =tan (0.75) = 37°
Uy, oliedl ulendl 42 SO0km/hr 2L d-l
ol ute Wl 37°A vgl sidiadl Rumi 8.

4.6.4 ARWAU ARANOUL A4 (Properties
of vector addition)

(1) Alaliel HacoU WHsHl (commutative) &,
Y3 cuseudl axsHl el

- - - -
A+B=B+A
- - - -
A-B#B - A

(2) AR~ Aol ganL um (associative
law) A A2 B, 2nld,

- - - - - =

(A+B)+C=A+(B+C)

4.7 YU alza (Null or Zero Vector)

A Wil el yd wer Rrg Rasiu
AR Al sadl wadl Akl g4 ulZa sd
& WA AN 0 ad sela 9. 2, A — A= 0.
e ARA e g G5 Al B euldl usiy

Q. e, wan qoel alld sadl 2l ndoL g
Ak B,

4.8 vsuAlR (Unit Vectior)
sHHU HRA9dL ARud dsnuly s 3.

Asnulad ddd A (duy i+ d2 ma i+
3e) 3 eular 8. A8 wel alad d- e
oualdl d aRasqll Rl sizqalRa wad 9,

tLel., gl 4840 Ry A caled . ud 3

IEI=6€‘).

>

Y

%3N

2usd 4.8

L ARl RBami-n dsn aRad 4,
galdlal

A

n, =

@8.1)

EL':P-L
I
x|l

wd, A9 vel ARAA -l Y&t 2 d uBa-ld
Raxi-u 2isn aRu-u Apusi 13l ealdl asm,

—

-

A=1AIlR, =A#, 4.8.2)
Sl qeuglal X, Y 247 Z—xa-l Bausi-u

AsaBal 2t 7, § o £ @ salaw B,

25 494 sulda R AL Yoo g s
usly

—_ R - A
B=4;{,C =12}
- R R
A =47 +2] 4.83)
Y
F. 3
4]
3
7 VOO !
Jo & i
— H
.B 4 » X
0 1 2 3 4 5 [

2usld 4.9

4.9 uHdaul ultad [Qeuy (Resolution of a
Vector in a Plane)
w5l 4.10 (a)Hi auloar uHEl A5 uddani

A »wyd ARA g 3 aul sl As A
aRa Al e Qb aBu A A AR

waluad ealdl wsa. FHidL wis wBw, g1
ardlis dval A ad Jelld Aadd @ un ola
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ARe, pA dirdls v poad oplld daddl
Q. dl Gudsd [ asual we wka Al
wao Ouigl war adl A 7 wdidr 3
A3 Al o A wRy A-u Ad Pl v

adl dul p A adiar (3w QA 2 WA
vl Bebigd Q 4 sulawmi @9, dl
25 4.10 (b) i ealen W

P
N
A ll_b)
0
¥ 0

%

(a) (b)
2usld 4.10

A =0OP =00 + QP @9.1)

uig OQ AR 7 A wiidr & A QP AR
b WA 9, ael

0Q =A3 »L QP = up 4.92)

- . N N
wisl ARY A< uRy g 2un wRa pl

Bl wish uRA 42l A7 WA up i Bouaet
s s, ol A B P A@s A B,

Y

~ A=Az +up 49.3)

2 e AR o uRA w2AHl e o
ARl RBami 28 ame vl S8 ulBwl s ¥
AHdaHl 8 d dd Rew 530 asw.

dammig wsdl vsnaa-il GuAlar s
A WA el Burdul dmadl Qo
530 s B,

4.9.1 R duuzsl (Perpendicular
components of a vector)

wugR 411 4 R-uluoni 3s 3Ba A cufdd
8. vl ARAA Y29 xR elldidl X vid Y-viad 2

—
dot 136l 9. M sdl PQ = Al X-uadl

_}
Bari-i wiBy 4es saq Al X-aa- Bl
WAY (A, 21 MN = Al Y-uarldl RBuni-L

—)
A Hes AW Al Y-madl Rl wéw

A).

Y
L )
N N’
A
Ay ]
M . ¥
| ol Q
0 P A Q’
2usld 4.11

g kA A Fan yaed

- - -

A=PQ + QN =PQ + MN (494)
WA= A+ Ay} (4.9.5)
wdl A = A =aBu A ) XRenid

5 - -
uRa wzs aw A j = A, = ulka Al Y-
Bami-l uBy w2s 8,

o PQ _A
cosb = oo =
S A, =Acos0 (4.9.6)

e 2o A4 A = A cos (90° - 6)

- A=A sin © 49.7)

Bl wrdl sl w3 e wlEadl a6 wa
Rauni-)l g2s »led d ARAL yeu w4 d ulEd
d Ra wd eridd Rudl cosinerll RUIR.

2, S we uRAd A WRWR deEzsii
[Aouer-t 53 uny 8.

S16 uat A o Ad aeldl asy B

(1) A ulRad 3 i d8 Rlg Ra wa
oirldd vRL o3 el
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olifdsRsu

(2) 4 ARAL u2s Q.
il 4.11 % AP'Q'N'ML

Al =P'N'= f(PQ ) + (QN 7

= JAZ + A

A, 58 Rl ARG Hew dril wRruR dol
g5l -l AL @iy Fed da B A
Rar e

(4.9.8)

) A
tan O = 1;_3 = A—" 4.9.9)
X
AY
s 9 =tan™ = | (4.9.10)
X

Pl QA A L X-oat 4zl £8l . vl
AL YL 2w (XY) uddadl 8e dlRadl
of 3l 53] B, wi % Aq Bl-uRwaui e AR
2P MR detuzil (X, Y #d ZMl [Qeulrd il
ust 9.

A8 olfas ulbd 39y sl uRad 25 ua
Rawiqdl ues 4 oifas Al d Rasidl
2515 YAL 9. FUI gl 4.12 A eaion
Wl A5 alkd Axfl B 3l Sme 2udidr 2
dl e 8 3 da amBly RBunl sia »id
(Al C 3H) 4m 8 A QAR sld vdR
(C 9l B y4l) 3m. 6.

Sm 3m

4m

O\

2usld 4.12

wigR 4.13 4] BruRwai 1 wRa A safed
8. vl uRadl XY AMde el iy 0Q 8. [ig
Q it X ¥ Y-28l W Ao eRdl o 2l W

=
ARL Al X 21 Y w28l AsA ON = A_ i

OM = A 44 B, Brulfufs efeal Adi Jugn
WS 3PQ=RO=A3.

Z
R,

- P

A, | B
0 AY E 'NI 5
A, Y

N A eeeeramanaeaid

X Q

2usld 413

e wdaodRasl uHy vl
O =MQP+0OM* =47+ %2 @9.11)
aal OP? = 0Q? + PQ?

S OP = AT+AT+HA] (4.9.12)

—_
IAP= AZ+ A%+ A}

o IAl= KT AT L A7 (4913

- _) -y
Bl ualRa A4 -l ywo avil
uslY,

A=A} +A,J +Ak
ol N wEad A Yol uL dviqwii
i B,

—

A=(ALALA)
51 Bigw Wl (x, v, 2) €14, dl d-l R
Gaftigdl A A Yoo avll usa B ¢

Fe=xl 4yl +zk =0y, 0 (4914)

= . =
wdl, X, y ud z 2 U X, Y, 2l Z-wgell
Reuni-i 4281 B, anuRad yeu,

= 2 2 2
i =\/x + ¥y + 2

(4.9.15)

4.9.2 U2 A 27 sugendl (u2si-l
Hgedl) : 8lf%s da (Addition and subtraction

of vectors (using component) : Algebraic or
analytical method)

wudl wRal waomdl dfks a0l
ayl »i A o 3 A2 WEAA A s A
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cdl Adl a2 B, wig AR Al ARAAL
AUl SAU) QY AR s2AMAs © WA d-dl
Qs el MY ©. wial Whsdmi AW Wl
QB Ad ol % wa W D,

vl S or ¥ S8 wa ARwdg wawR dn
gzail Bons ad o3 8. uRd 92sin dend
yeee]l ulRell dAdiwn aefl ¥ wadel af wi 8.

Y - .
WA 3 A Al Byl XY-auddaHl »ude akd 8
2l Qeurl w2sl A, A, w1 B, B 9§ e,

- £
. A=AT+AJ (4.9.16)

- A “
1 B =B + B, Jj (4.9.17)

oA ARAA WA s Mol wRguel
kel R} salda d,
R = X + ]_3:
= A, +A,+®,7 +B,])

aRel-w el sl & 2 gl FRuua
wgAT O, W2,

—_

R =(A,+B) +A,+B)j

(4.9.18)

4.9.19)

g ] I et
adl, R =R { +R,j Sl

R,=A +B 2R =A +B

M, uReuHl wlka ﬁ-t‘l €35 425 B A WA

Bt I 8L WAL Fedl €A B,
% Ad, BrulRusal

-

- - N
R=A+B=(@,+B) +

(A, +B)J + (A, +B)k

¥, GeleRl gkl A5 g 3w el
Alss Ao ollBAL dd s2di 59 A wen W 8.

4.9.20)

- o & n
Gewm 3w A =27 +37 +4k 2
=Y - 2 L ™ g -
B=4] +5j +3k,dad, A + B
- - g
A — Bl e fH,

= - - " A ~
G4 : A +B =6{ +8j +7k

A+B | = J&F+ @'+ )
= 12.2 s,

—> — - - -~
A-B==2;-2j+k

-+ =
|-

= Ve 27+
= 3 Y
Berdal 4 : 2usf 4.14 i suldal & aka

A %A B - wreud) Abrs Aadl usedl s,
IKI = 10 s A, IEI = § W B,

GE - 2L M2 wud oA uBaAL X WA Y
a2l Aoclly,

A = A cos 30° =10 cos 30°
= 10 X 0.8660 = 8.66
B, =B cos 60° = 8cos60° =8 x 0.5
=4.0
Y
L
—_—
B
—
A
60°
0
30 \ >X
2uyld 4.14

Ay = A sin 30° = 10 sin 30°

= (10X0.5) = 5.0
By=Bsin &0° = 8 sin 60°

= (B)0.8660) = 6928 ~ 693
¢d 2L 6 AR WA R s, dl
R,=A, + B, =866 + 4.0 = 12.66
Ry=Ay+B?=S+6.93= 1193
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odfisEsun

oo wReul ulka l_i):i ey

=g 2 p)
IRI =R} + R,

= J12.66)* + (11.93)°

=174 3su

Al 5 wReull ulRa X-wa wwE 6 s
ol-ltd 8 dl,

0 =t@n' 09423 & 43° 8"

. WFwA wrn A ywer siidl asd. X
2l Y-wigll 2ugl wuvell dqsodl Wl 9f
sl el

wil 3 Xwa Al Rud afd A el A

3 X-oig qZdl yed 0°ad wA B A X-via
a2l vell 30° 13, Wi Aol (sl 4.15)

A,=Acos 0°=10cos 0° =10
B, = B cos 30° = 8(0.8660) = 6.93
Ay=Aan 0® =10sin® =0
B, =B sin 30° = (8) (0.5) =40

Y

30°

>

5l 4.15
“R =A +B_=10+ 693 = 1693

R,=A,+B = 0+4=4

_’
~IRl =.JRZ?*+ R.2

= J(16.93)* + 4

= 17.4 ¥4

uBaed-dl Buddll wiadl «d sl il

Belgrw 5 : wusl 41640 culdal Am

Al wEsudl aRa Wyl

Gie : 2 QY ARNMAL x vie y wen AR
BqIY u2slrL wrawon well wReusl ke iy,

Y
i~
4
—|
_, C l40m
—_— B I
A g »
100m " 60m
"\ 30°
>X
wusld 4.16
- =

A, B ¥ C-il x-uefl Adi
A = Acos30° = 10cos30°

= (10%(0.8660) = 8.66
B, = Bcos0® = 6cos0° = 6
C, = Ccos90° = 40) = 0

-

A, B ¥ G y-a2sl Adl
A, = Acos60” = (10)(0.5) = 5
B, = Bcos90® = (6)(0) = 0
Cy = Ccos0® = (4)(1) = 4

A WBard uRAA R 599 ql,

R, =A +B +C
=8.66 + 6 + 0 = 14.66m

R,=A +B +C =5+0+4=9m

Riya=IRI=R? + R}

= J(14.66) + (9)°
=172m
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B R X-»2 wd O vl oiriddl S, )

Ry o
tan 8 = E= 14.66 = 0.6139
s 0 =tan™ (0.6139)
=31°27"
Gelsam 6 : wugll 4.1740 euldal 2@
AR urawvll gy adl Si4, dl uRa B =i

Gl yedl A4l

.
r

& w‘l

M

5m

v

2usld 4.17

Gia : L o9 AR x 928l Adi
A =Acos210°=0
Bx =Bcos0°=8B

1
- O | ——
CI—CCO'S 135° = — ;ZC

= = = - g =
¥4, 28 ARMW A, B i C L y—u2sl

dedl.
Ay=Acos 180° = —A
By =Bcos90° =0

1
— 0 . ——
Cy—Ccos 45° = FZC
7 Rl aRu R sdst L

-

E= A+ E+Ee‘lqm[l
X

.
R,=A,+B, +C,=0+B=- 5 C

1
Ry=Ay+By+Cy=—A+0+\E C

sd 2la 9 3 yRand ulka 1_{)-1',, Hew Y=y
B, W2 WML & 3 d-l €esl-l Yell Ul gy nal

Adul. vl s,

4 . _ L
Rx=0+B_J§C_0:B_J§C

i _ L
Ry——A+0+J5C—O=>A—J§C

~A=B
gl salda 8 3 |Al = A =5m

SC=AY2 =52m
wiB=A=35m
Gewgaml 7 : sugla 4.18 sulon Yoo

aRl A, B, C, D, E 7 F 51 Rt
w251 (regular hexagon) ei-ud 8., dl WEl-w
weuen-l 6ilrs Al Guallol sAA WG 52 3
AUl A Y B,

Gi4 : MaMd hexagon €IS we & 3 d-l
BBl A AU H2A & i muL ARAAL He
AL sl WAL 3 Wy =P . vald A =B
=C=D=E=F=P

vugfl sulonl Bqu X wd Y w8l adq
2l ARUAL AYsU x W y 424 Aal

>

—
D
—_— J’f&_?j___t
Efi® BI\C
e.C Ch
$ ; A
—>\\\ b b_B;f o
F a_ ;\60 o x
—
A
wusld 4.18
ugla 4.18 wadl,
- o
A =a
-+ E M
B=ci +b
C=—c + b
= ~
D =—qgi
g 2 2
E ==ct — b
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ehlsQan

(~ai)+ (-c¢f = b)) +(ci-bj)=0

L R AR siPusl 23 AR dainl ulka
SECTTRETLTICTUR

493 0wl WA 2 AHidROUY
ngha-ll?.l'ﬁ [Rud (Law of parallelogram for
addition of two vectors)

“UNE ¢ ARAA WHidReny agesiad wa
WAL oyl adld ad Axiaeny agraa wll
Sl 20, dl ¥ wied Biguiddl ol wRa el
Y, auiall ARl aMiareny Al [sel w1
A ARAA A suladl ARY A B, da ofla

fssl A-B A2 % A A Bl cugensdl sald

9. 2R 4.19 di eylew wud A= B A
yauddl oyl s ad udideuy agesiel
OQRP 43l 53 3L A A B a3l Al 8 B,

Rsdl OR 5 WRawll Ry R = A + B =
OR il % -0 sl 96 wsa 9.

2ugld 4.19

03 3 K X-wg-l RBami 8.

g ~ g A k]
A= A 2&"1B=Bxg‘+B},j
oo Sls

- - A %
R AxI +Bx! +By'}

(A, +B)i + By} (4.9.20)
- l
" |R| =[C A< + B: ) + B,

1
=[A’+2AB, +B’+B?]?

ot ulRwnail ﬁ) Ak K Wi o S sl

B,

A, + B,
. — m—ll
P s e+ B,
susla-l fEfa vl
B,=PN=Bcos 0¥\ B =NR=B sin 0
4922

iy dl tanol =

(4.9.21)

Wy A, =A»iB’+B} =B

N 1
. |R |=[ A” + B® + 248, |?
84 B, = B cos € dloudl,

‘ R ‘ =[ A% + B? + 2AB cos e]%

(4.9.23)

A uBerd R uRa A WA 924 3 X- wa
W ¢ 5 ortddl e, dl 2ugli vl

__ RN _ By
B ="OP + PN ~ A, + B,
_ _ Bsin®
~ A+Bcosh
B sin 0

so=ta” A +B cos 0 (4.9.24)

2, w52 (4.9.23) A, W52 (4.9.24)ell

uHiaeny agrier Fundl Guala 53 A+B
o wirsdl qey A R Hadl asi 8. andl nd

A—B
= 1
IRI = [A2+B2 - 2AB 0039]2

B sin 0

A B cos 800

W o = tan™

23 63 A w3 B adddl Au B,

4.10 & uRAU dRusR (Multiplication of Two
Vectors)

ARA ABRNA yeu 2 R old gl dssi
agustz et oflyafian Fusia siquar el
o URY BN Rfre gusiz s34 AAdl ol
WAl A s 9, w Ad vadl adl ukh
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AR M vl €1 UF B, 2L UL ARUSIRA
s AR w4 A YRUnN 53 S, udl
el @UNs A B AHAld B 3 A AR
UKL TG Al WU usl] Adwn 8. ald
Akl gpusiz d PAd s3I wsiw 8.
(1) =R ausk xiA (2) ulka RusR,

4.10.1 & ulRaA AwlRA deusiR (Scalar
products of two vectors)

A Ry A 2 Bu AR aeusR {12
Horol cedld sRAEl »ud ©

R —» -
A-B=I|Al |IBlcos 0

—

. A ]_?: = AB cos 8 4.10.1)

i A A wd B A vl B.

dan RsRA, sillay o AR 9@l Q2 ()
Ra 4ld saladl €S A4 d2 deusiR ua 58 8.

wsR 420.02) i calda & wRal A wA

Bl uka ARSI 5L W2 S5 By upu-u [Big
O il (il 25l 4.20 (b)), 20 kel €13,

¢d AR A 09 (head) wrell B R dol SR,

d OM uEn Zrﬂ. alRa E Yl MY sdal.
adlsaa (4.10.1) yzell

(a) (b)
wusld 4.20

- -
A +B=ABcos 0

- -
. A - B =B(A cos 0)

4.10.2)
2usd 4.20.(b) wel We & 3
_oM
cos D= A
s« OM = (A)(cos 8) 4.10.3)

- =
. A - B =B(OM)

= (]__:,’-jé Ye) (Z A B uad A

(4.10.4)
AL WL % Jd,
A - B = A(B cos 8) = A(ON)
= K-i, 3w x
(ﬁ-ﬁ A ulv)  (4.105)

oM, 6 dRMA ARA pusik ANed aMial
s ARAY qe v ofln ARa wdar ARa
L MAUAL RUSIR.

4.10.2 B dusik-U @Ayl (Properties
of scalar product)

(1) $1-u Ran (Commutative Law) :

- - -
A‘B=ABcos O=BAcos 8= B-A

(4.10.6)
i, 6 ARAA 2Ra Jpusiz sl B,
(2) [Qeux- [Run (Distributive Law) :
sl 42140 ealen wd,

R

OP = A, 00 = B ¥

>P
2ugld 4.21
A(B+C) = (A4 (B + ) A
Y+l MAY)
= | A |{ON)
—
= A I(OM + MN)

= |AIOM + |A|MN)
4.10.7)
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o RTAC TS

., K-(§+E)= IXI (Evil A uadl nAY)

+ IKI (E AA LRI

- -

- - - - -
~A-(B+C)=A-B+A:C
(4.10.8)
2, 6 ARAAL WRA QUG AL
Aeelnl [Aousgeil Al qud 8.

@Al B,du,A0=0

—

N
<~ A-B=ABcos(°=AB (4109

- - - —
adl, A - A=1Al |Al=A?

>l

—» -
. TAl = A -
(4.10.10)
wn, WRad @ ddl el a4 ke
eusiait el Heu Feg dlu B,

@WRAALB &y A0 =90:

s

A _B) = AB cos 90° =0

MR, YRR Ao Aal 8 uRAAL AR deusiz
g 8lu B,

(5) SAfu wnugla-u Asn A w2
JRILSIR (Scalar products of unit vectors in
Cartesian co—ordinate system) :

bt ~

fi=ji=kk=1a1

a e

Fi=jk=Fki=0 @.10.11)
6) ulRAW-u sdNu uesiu wwuni xlREa

JABUSIR (Scalar product in terms of Cartesian
Component of vectors) :

4 -~ .
il A=Axf‘+ij + Ak A

_> r. A

B=Bj +Bj+Bk dla dl,
-+ =
A .B

A7 + AT +Ak) -
B,f +B,j +Bk)
- =
* A.B =AJ.er+AyBy+z!szZ

(4.10.12)
(7 & U2 qRAA S| (Angle between two

- - 5 =
vectors) A . B = 1Al |IBI cos@

- =
A'B
Locos 0= 5=
Al IBI

_ AB, + AB, + AB,
JAZ + A+ AR B2+ B2+ B2
4.10.13)

2 Yol Gulor g3l 2l 6 wRall qRaxl
A9 Al asy B,

A

_) A
GelgRa 8 : LB A =27 +3] — 4

=y

3kl wiRa sz dl.

AB +A B +A B,
=243+ 12
= 17 WY

arl-’l]_3>=f+}—
N - -
G54 : A - B =

AN —) A
Gelgel 9 : uRal Al A = =27 +

A A = 4 A £y A e Co
274k wd B=2{+4 ]2k a2l A A4l

B34 :
AR, + AB, + AB,

cos 0 =
JAS + A2 + A B + B + B

-4 + 8+ 8 12 1
= V2424 T4 T2
. 8 =60°

- A
Gelsml 10 : A AR A=47-6]+ 2%

- e} G . Y Y
s B =67 + 87 +mk WUz do €y,
mell [BHa Q.

— - .
G4 : A w9 B uRu dol dlawl

- -3
A.B=0
- =
A.B=AB +A B +A B =0
=24-48+2m=0
S 2m=24
m=12

Gelda| 11 : XY Andei Big P Au
(x, ¥) 9. 2 [igdl @uka ?, X-wa Al
8 59 oirid &, dl X Y adcadi ulke )
Rani-ll Asuulke 4, du 71 da Rund-d
sismala Ay, AL (pusld 4.22).
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Y
L
g A,
LY A
\\\ ///l
-/ P(x,y)
r i
|
|
0 !
0 | >X
wyld 4.22

Gha @ curval BAUR

X+ y

-
]

-
r

- =
ri ¥

LR, =

~ =
~ |

- “
A i

or A, =cos 087 + sin 87, (dugld 4.22 well)

A .
A, kA 7 %2 oM vl wadl AR

A, Aol sl 8. 2 Awlkan Ay

T Ty .
iy =cos[9 + E]f+sin[9 + E]j

o Ry = —sin® § + cos i

A4 2o 2ugl O wi ANUUd (anti-

. X
clockwise) [Baumi > edl QU ¢lal 6.

4.10.3 & ulRAA Alka dpusR (Vector

product of two vectors)

A RN A A B-u Ry sz {13
yore euwBd s A &

— - - -
A XB-=I|Al IBIl sin® 5

H = iy =, ~ g
o O A WA B Al s d, A A A

- . Y
Wl B a3 2wl udddad dalari-l Asnuka
9, ¥l R 249U il el [RUH AR s8]
s3 sy 8. e il Al Fuy

2ugld 4.23

SR 42340 zalaw sl el sl A
- — - .
AR A dul B ad 2dl uMdas dol 34 sl

- g [ » -
Ad B dzs 3radi ¥ R ¥ »wam al d

B 72+ 2i2d & wZeusl ula K X _B)'ﬂ e
&, o ulel uRw pusz-ll Rur wHn siu-
Ry yell war ddl asi . el gAY

= - - - - .
WA i vl A ¥l B dee A,

sl R dre [AdRa 2ivgl, A x B -l B
culd 8. wR dmusiRA o AR a2l SR ()
R& 3R edlaid 1S, A o Rl SR dqasiz
waL s 8.

4104 & ulad-u AlRwA dpus-u Jayal
(Properties of vector product of two vectors)

- -
() A X _B: # E X A, 4 aRedw aRa
Rasz wHsHl -l

- = - -
AXB=-BXA (4.10.14)
L WREH FHRL gludl Al R audi
A U B,
(2) Rousg--l Fan,

= 3 o - - -
AX(B+C)=(AXB) + (AXC) 4.10.15)
AR ogusiza wa @y 3 9.
(3) Al 6l ARA WHIdR (@ = 0% ¥ uRBIIAR
(@ = 180% €\, dl sin (0°) = sin (180°) = 0.
dlanell 2uc ulRalAl wREa opusiR g1 Wk
Uil

- -
42 A LB dad,0=90
LsmB8=sinor=1

- -
** A X B =AB sin 90° = ABA
(4.10.16)
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ehlsQaun

(5) sl wmugladl Aswulky W aky
3RUSIRL

(4.10.18)
(6) sidofld a2sir AUl ARY BUsR

_¥ A ~

A=A +AJ+AKk

= A e ~ -

B =B,i +B,j + Bk du d,

d - - - A

AXB=(Ag +AJ+ARIX
8,7 +B,] +Bk)

A X B=(AB -AB)f +
(AB,— AB)] +(AB, — AB)K

(4.10.19)
i ]k
sl Guans | (A, A, Al =
B, B, B,

(AB-AB)} +(AB,—AB)] +

AB, - ABYE (4.10.20)
AdL5@L (4.10.19) ¢4 (4.10.20) w:ell

L

i k

- -

AXB=|A Ay A (4.10.21)
B B

W

x y z

Q -~ -
Gelgam 12 : ulBal A=47 +27 - &
_) K -
Wl B =7 +3j +4k-) ulRa susr Wl
i
-1
4

G%ﬁ:;xﬁ:

o - T} Y
LI L B Y

=@ +3] +(-1-16] +

(12 — Dk
=11} — 17 + 10k

. = A %
Geldam 13 : o wRa A =27 — 105

2l 3Ru B =47 — 20} O, d wha s
3 of uRel viselload uHiar 8,

G : & AR Bsollad AMIAR €1, dl Amsil
s (M) JRusR yeu udl Adal,

S B N R A
2B 100 _ s o,
4 2000 1 50

K ] ﬁ wlsolloan Anid2 B,

Belgawl 14 : wleid s % K Bie ﬁ-u

. e - =2 - =~
AR QBusiR Heu, A ¥ B daRl sy
3 suldld oudd sl Axsu sal syl
€y 8,

Gl ;

2ugld 4.24
25l 4.24 4 APQRT, dlaisa

1—>h
2IAI

-5 -
|AlIBlsin ©

B | =

- 2R 3ie) = [ A1IB Isin 0= |Z « B

“ |Z x 1'3'| = 2 (APQR+ [usiae aaso)

Geldam 15 : Aulka spusl-l Gyl s,
avddly Bisiel (plane triangle) W2 ulEq
s %,

sin « sin B sin vy
A B = C




Andadl

Gia ol o, B dwl y Bl veuwd &8
A A, B, C o wiesd vzl o, B Ay sl
Bismdl cuggpl-ll doudoll &, vuuel eellal el
%ol ulealn ula opunad ye, d & afeal
WAl o sugsil Sl ddl Bt el skal
augl dld 9. 2 uRRuael declul syl 4.25
ddiudi.

T B
B Y
A
2usld 4.25
- - - — - -
‘AXB|=|B><C|=’C><A‘

L ABsin(R —YPD=BCsin (T —Q) =
CA sin (n — B)

" AB sin y=BC sin ot = CA sin

o4l Ul ABC 43 oudldl,

sin Yy _ sina _ sinf
C A B

4.11 dcsidld Q91 (Instantaneous Velocity)

2wyl 4.26(@)% A5 sl XY uMaas
APQB astsiz afdue salda 8. wd 3 7 ad
s A Big W A R oue £+ At ud B [Big
Y2 8. AS AeclBigd wld 20 & Blgaliv -,

= . = -+ 2
kel AsA ;= OA w1, = OB 9,
s A Bigel B Big w2 mu d e d-u

- -

. . -
2UAdl Adl 3ER, AR WBA AF = 7, — g

Q@ el 8. v WAz W2 awidl qMY Az S,
WU WHRUOL Af s s8I AIANY
ol ey 1A W v .

Wiz (AR

AUN A3 = ——r-
_’
_}
<vs= Ar @111

Ar

(b)

ugld 4.26

- * - “ b
URA dA < v > ¥ ARY AR B, wA d-l

- - .
B Ar = AB -l Rwdi 8. e1-961 wmzsun
g3l MUl AIAL Ao WML X, dl 4 5.l
-] ola 53 9 dH séatn. vded WHARLL

Ar gaBundl aniaRala Ar 3t sl 3R
Rafa nd Ar eal iy oledl Rl isdl
Uy 7 8, ddl 4 58 stig MIMR 2ar suladl
4wl €l W3k dl 52 APQOB w3l Al s34
Al B uk ay . adl, Ar ¥adl uxaoual
eBrat seil A F@IRL weL wuL Sy, 2N,
QUL UL 9oL yHl SRl wRuRL Aldu dHy
alaua- el gel Big wAd d-u 2l ulRdl
Hudl .

Bugle 4.26(b) Ml sl Yol 4 3 2
WHAIUAL Aprl il A el Sl DB, dl A r
uqd [Blg A W Wa s2 Ar ¥xEdumL sue B
RBigl oied B' u3, B'rl &gd B wa.. edl.

B Jld ANAGNL YEU 5l 58 dAl d3L sgelal
iz« auael wlayer sudlst olx
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shlAsQsu

(At — 0). »un, Af iﬁ o Gt 2Ugl 4.26(b) el

A st B 3 gELl wAlARURY sAAL aUlauad
Big, A wd wals APl Reuni 3. UM, Ul
AN s 49 35 DA e A B ww
52D, 2 A £ WA SRl Blg A WAAL destdlA

(cucalos) Qs (?) $& 8. A Adaul 0A ywol
calaaml 204 & :

S dm  AF_dr L
At >0 At dr B
d—)
| E"ﬂ 2 aua o ud sl
d—}
(derivative) $3 8. E‘" A3 7 ) siay B,

A Ad destedl QoA A 58 B, darl SI
s m s B

yed-u afdua S8 um [Big wA dql
Qo d Big wa alduan €lka wadsd Reauwi
S 8.

QA el w3u sl 2 2l
4.26(2)4i saldal Bigall A wd B L wsil i 3
(x, ¥) 2 (x,, y) B

-

2 A q_) ~ e}
. =X +yJ - l"'2= 2 T,

- - -
~Ar = r, — r

= (xz_ x])f + (yg_ )’1)}

= Ax] + Ay (4.11.3)

wul Ax=x, —x Wil Ay=y, — y 9.
alsrel (4.11.3) AL Gualal aHlsam (4.11.2)40
5l

> lim Ar
VS A0 2f

_ lim Axf+Ay}
~ A0 Ar

dx  d

Y oA
_,dtﬁ'z“F

- - -
vV =vgi+ vy J @114
, dx . -
Wy, = o0 = ksl A vl X e
@.11.5)
dy . -
Wy = 2 =7 $8+L A3, v el Y u2s B,

(4.11.6)

ol ol sl SBML AWHL x Ay UHUAL
A8y $lu, d Guisa Yol Guallal 43 so-n
WL x ¥ y w8l (v, A v) qadl s @

“ A . _ 2 2
v dedl Gualal 53 dag jeL v= «"’x + v,

.
- y s,
gl wA B @ = tan™ [v—J el Hmdl

X

s 9, 1l O B ol [Ba A X-wla Qd«dl
vell 9,

GeldmL 16 : 816 sl ARy Yo
TO=10F +31] +24k Q@ sl usia S :

dl (i) s2dL daef Yol WA (i) £ = 2 5 W2
del d3ld Heu »d Ra adl.

di ")
dx

we :uhil%,[ =flx"'1]

G4 ;

(i) 55 waL aMd

- dr

d 25 -~ ~

- n »
v =2 +3]

(i) £ = 2 A5 AL AAqal W2 GunL Yol

r=2s Yudi

V@) =227 +3]

=4f +3]
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. —_ -1 o023 _ -1
. vx—4ms Q’{-lvy—?ums

s Y =

7(2) |=J( 4% + (3 )=smsl

o Il B X-ma wd 6 58 s-ddl a
dl

v
9=m’1[—"} =tan“(§J =tan! 075 =~ 37°
Vy 4

4.12 Aol (Acceleration)
Aol FS1-L UHAER UAdL 48 B,

WA 3 sl 4.27 salo wwd £ avdl S8

52 X Addddl d-t Alduus P Big wal da v
.+ A Wl 5U P R UER § A d-l Q3L

_>
Al vOD, M, AF AHAML S8 QoM Adl 91

— = -
A =v — vy 8,
F 8 —,'
o+l (Ban
—= AV
V
—
v
0 > X

wsld 4.27

domi adl s

o AN LAY HADL =
UMY

A—)

—

L g >=— (4.12.1)
Ar

A3 HAA <g> A uRY AR B G+

Ral 4o 33812 saladl wRa A:*il [Baunl
MR

UAA ¥ WAl P A P, a2l s@
WM Y Y H8-39 S8l QoL 58 A vga
8, a-dl sRA uadl 4.

lim

wflse (4.12.1)%0 4,

0 dal ¢ ¥ud

. —3
destedldt A9 (Instantaneous acceleration) g

Wi, 8, desteld Mdod A Ad uAA s B,
AL S1 M m 52 B,

s A acsldla wdn =

lim Ay _ dv
- im yo_ ¥
¢ = M0 T 4.12.2)
—_— d_}
ga, = _l'
YT
—+ -
— d d r dz r =
a = At 4 = ? =r (4.123)

wilsel (4.122) 4 vy = v.i+ vy} Yol

PN T S .
=G0 TV = T

-
Wi, @, = = = v, = sl URL a-il

(4.12.4)

_}
1}y = o\l HAD| @+l Y-425

(4.12.5)

ol Ul 5l s8Il AL x VA y wvaru [RAY

a3 €lu dl wdls2w@ (4.12.4) A w¥dlsm (4.12.5)

A Gualal s3A seiul dadl X wA Y uesl

W, 2l v) Hadl asa wA dew vl weflse

(4.12.4) ¥, (4.12.5)00 Guaal £3) s@1-0 UQoLHL
X @ Y w28l (g, @1 a) qnddl as.
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olifs[@Qmn

QoL 3 ARW AM S a-uni 32812 22 Aa
4% A3 ¢

(i) Mot HeUl RaR A (i) 3w B 812
s A (i) e i Bl Al F8R s34,

? W T; L
——— p——
a a
2sld 4.27 (a)
a
T'- -
2usld 4.27 (b)
)
1
1
— — |
a a”
]
1
N i
v

2usld 4.27 (o)

sl 4.27(2) Mi calow Haro, 2 udat al

Re 4% (v) ) Banwd waan Aot (v Al [Q3e
Roasi &u, dl andl ety v aull
Madl g2l Y 9.

wugl 4.27(b) i calon yret A w4 Al

Ew aa (:) Al RBad dol G, di Al s
R o czey O,

sugl 4.27c) Mi salew yro R udo (a)
B 491 (3 )l Raw a2 25 wRll (0°, 90° viadl

180° Riatdl) it h, dl 3oL @ +AL Ao iR
(@) »i A da () sl A 228l Adl Aad
ws B 5 (g,) | SR8 Wil YR FWR AL
B, 2R g U SR -l Raml F9R wn 3.

Geldael 17 : sedL ¢ ¥R 49

() =T8 + 165 B, d sad uda Audl,

=L b+ 16k
.a—dr(t )
=3’f\ms‘.'2

Gerdanl 18 : alfd sl 55 sei-l

st wna-l WA YA 7 = ot f— BRJ
WU sear 8, Al o i 2 2aais
B, ol (a) eIl Al 1251 53, (b) 43l A
UL AHArL [A8U ddlE Hudl A dnl yell
wel ),

Gl ;

@ r=ouf — PA} wla d ud

- 2 A
r=xi —yj

Sox=o vy = B2 il 1Al dy
£,
2
y=—""7 % % wday (parabola) -l w520
14

y=ax—bx21{$LQ~i(a=0%l:lb=%)@—

W2 odl asy 3 sPd sal Al wagusz 8.

_}
(b) sil oLy = 4
dt

d -~ £ ”~ -
LV = oti - BE]) = ai- 2]

L alsaw st 4o waru R8y a3
sld B,

« A 2| 2 2
~Aag e | v | =40 4y
= Jo? + (2Br)® = Ja? + 4p%’
5 —
6 saed naoL @ = &
dt

d . )
. a = (@i —2Bt])=-2]

2, AHSML AHY, £ 22U A El6 sl uny
3 osel MARL AN © 4 d s Y Bl 6,
uddl 3

a |=Ja’ +a, = JOF + (27

a
=2B
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Gelgam 19 : 86 sl RU-ARW WHu
P8y adly A 3 @ Hol & :

—

= 3t(l—w);°aﬂi b A wam wla 9
i O B S U Wb 0, dl (1) d sArl oL e
HAAA MHuAL B8 30 Aadl wA ) S s
Bigell 213 530 U o WSl 2l ML S8l Awldl
auy AL

G4 : (i) ¥ =3:(l-w) (1)
-
dr d =
n=2r - = bt(l -t
() &t d{ t( )}
d —)
_E{ —bwz)}
— - -3
v =b 26 Ot
_)
= b (- 200 2)
wl % JAd M43,
_>
> _dv _i —)_ -
a(t)—E—dt{b 2bot)
-
=0-2b0
L am==2ba

(i) 2w sl alfarl uzvlud (Fed 3 =0

UHA) T = Heﬂ 53 8. uHlszal (1) uadl NS

1 R - .
AU & 3 = Ew@. W T o= 0 WA Y. A,

1. .
At = o Fedl e s@alq s ol Al

32U 530 SlU AUl ¥ Uil §3 .
4.13 AR A (Relative Velocity)

s Y-l aabul wuud wla Fiagud
AR sl ARl 2l s B q B R AR Y
Fiauda 2uuell v wud ad wsn aal S5 ua

sall wuaRe £, A9 v WA wAsL g @l
FEasx w2 uw 8.

sd Ay 3 A ydl9dl Ffadwmiu 2wde
s8eil, 2, 401w ndoidL 9L el -0
W vl asy @

A 4 |
B
A
% _YPP, B
A% >X
Ol
s, A
o »X
2usld 4.28

sugla 4.28 visellan-dl WA wan dal auld
s3dl 6 REa3W A w4 B suldl 8, 2udl Réu-
FAA orscelly MEngdl 43 &, ¥-u QA @oaar
yal uRede 51140 sia 6. WA 3 A
vaclsasia Auiel d ollal uvadisnz Buidl
515 s sl oW 53 B,

L % ¢ Aud O scl s PAL 3 AL

Goufbig O ndé wala ?P . = OP
il 4 B -l Qumbig 04 wld aula

-
r o= OP ® du Ol wdd O B
—_
r

BAT = 00 .
2ugf ueell we 8§ 3,

- - — — -
OP = Q0O + OP = OP + OO

- - -

Foa=Test Tha (4.13.1)
L AHlsRan ARA WA ([@san s,
d - d d
E(rP‘A)_d(rPB)-F_( BA)

- - -
S Vpa=Vegt Vo (4.13.2)

], ;'P’ o 2 FEud AL Wl saedl 3o,
p A FEagn Bl A sadl da a4
LA FEagsn Al wid FEagyw Be
i 3 AS 6 520 A A B AL AS s Miy-
(WA % o) A wld A wqs T;A o

- e ™ -
vy 8, dl Bell WA AL @ v,
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aflasRmun

- - -
V= Va— Vg (4.13.3)
Y hy Wi It _)

9 Al Wi B U (vy,)

- - -

Vpa = Vp— V, 4 4.13.4)
- -
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=
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s ulseeml x a2sl dal
0=8cos (W+0)+4cos0=—8sin0+4

. 4
cosin @ = 3=3
(i) ¥ls22t (a) ui Y-uzsl ddi.
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4.14 uudaul ([G-uRwmai) adl 2ian wdall

afa-l wlsel (Equations of motion in
a plane (two dimensions) with uniform
acceleration
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YMA 8l
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Motion)
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43141 slda B,

susfadl ol wedl e & ¥ AOPQ i
AO'P'Q' 3l A3y B &, w2,

PQ _PQ & A
or Top "M T T

-
¥

2 [TV

R b
wig | v,

- =

. Av = < Ar

S A AL LA AR HAAY Yy
Av v Ar

. lim . N
wil ARl Af s Ydl £ dcsield

149, g,

N lim v Ar
NP @ = Ar507 A

v( im Ar
T rlAt=0 aAs

dr
d

|
~ | =

d
uig £ oy = 1wl acndld 2 QA
dt

2
v
l-la.OL a.= T

(4.15.1)

gl 4,31 well A sy S 3 Ayl Ra
3 d2g 9. ualq wda-dl R 3 aze U S,
i, admaloul v wdad Fwoudl uda 3
Biswladl nda s¢ 8. . ndad wq3au ea
ool o 58 8.

vl AT wsu B 3 A A s aswdl Al
suacl €y, dl Al asatl Je s dloa A
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4.16 uEoUd (Projectile Motion)

wulR S8 uerd ageusll Ao Ssumi wud
9, ik A Fafia bRy 9o 294 Fulia Qs
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WRAMRLS AR UE Sl 244 ved wEw uedd
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ERETUN

WEN Sl 2 HANA w3 dalzauni adl 8
ogel-gel 2 wes-afi-l weudl Al 8. s
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S 163241 SARAS 2 4d wzs-alais
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UEHBIEA (¥ Biguiel werdd uEw sd & d
RBig) aonsll GooBg afls ddi dqu
(5, ¥ 1A Hya B :

%=0y,=0

o a8l (4.14.6) 2 (4.14.7)- Guallo sl
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50l (4.16.3) 2 (4.16.4) wdl 515 wa
Al B ved-u welHl Yl wad) vy @A 9
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HeuH G WH S W2 ARl uHY (Time
taken to Achieve Maximum Height) :
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Q-] olifs wdnidl 56 ul xRy & ?
(A) M3 (B) 431
(C) ¥ella - (D) diudA,

- 2 A A A x4 " " Ao . -+
W A=2]+3j -kl B =4] +6] -2k, d A i B ax-l
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Fia /4
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Yi 50 AR dril DML L. Fedl ¥R A Al
@) v ®) 27 © 3 ® V25

A ol AMA 29 s2dl R C =27 +3] +4£ D, A X248 @A 2

ARy d=AAL SR
3 4
(&) cos T3 ®) cos™ 29
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(C) cos™! E D) cos™ E

AL oUA el W Rl WHL AS YR wHU t R x=of Al y = B R
gl wsia B, dl 2 osEsL AL WS uy,

&) 2ya® - p° ®) 2t\fo? +
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Wy Ml weldl W sl Hedw G d-ll wal sadi gl Gy,

1
H= 3 R 2[Ry wa-i nEuse ... .
(A) tan (1) (B) an' (2) (©) tan’'(3) (D) tan\(4)
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s MEAUAA Al 2 Hend QS WA ong ?
(A) 6, = 45° (B) 0, = tan™'4)

1
(C) 8, = tan”’ (ﬂ D) 8, = 30°

A5 HIZ5R BuR d& 30m s~ 1 el AR 2 B, A A vl wBY drE dedl
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(A) 3 B) 4 ©) 9 (D) 13

1. (D) 2.(Dy 3.8 4.(D) 5 @B) 6 (B)
7. (C) 8. (B 9. 10. (B 1. (@© 12 (O
13.(C)  14.(C) 15 (C) 16.(C) 17. (B) 18. (B)
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ol ARAAL eusonsl 3l dd wy A wnmdl.
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2. AARW A =27 = J +2k L A B = =7 =27 + 2k #s™ Sy, dl

- g - - i 3§+j =
ke A — B -l slswula sl [Faun : Jio Bi$M]

3. BUARN A =2/ +3 — £ wA B =47 +67 —2F du, b saldl 3 6
kel AHidR AR B.
4. Bl WE A5 Aal S U WR Gladld 2all 52 O, Rudl YA A GwR
Al §i2e 10 km g2 B. adad-l 5128 2alludar HAe1 23 km densHiL aist-
sl il 28 Rl dize Gue wdlar 8, di
(a) 2all-l 3w v deel e ?
(b) WIuW g HeAs b ¢ 7 g 2 oid A gl ?
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Y2l dlanl olnl Fun
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el olfal Sl R
oy, HaselAl Ay
2Ls[Bigandl aoliy Aqast
wdal

[afia aduaulae sl
el @A vpdely FEw-
L

slfdaumiMl MUl Gaql s
Holed-

o ARIA

o iy

Afd-n Rax

5.1 Mdid-il (Introduction)

314l HsRAML Sl uelddl oURui Al @udidz, Ao, HAd
¥, 2l sl uig AR well Gemd B A Al dWR W sRE
wy 8 el Rar sl 4ol Mg sl suud i sustdl B
Raudlyl, »u Ald Rl sRel A AR sdl awgru sl
ARA AR Al sz 20d A Bruioil suliuea (Dynamics)
538, d daidl el L
5.2 60 ¥ ¥4l (Force and Inertia)

APEEL Al Al 1l gel-opel werdlel AR »idil vl
il wadlslidl Rar s (1) 26d W Wd Ras W
slgiRl UL £5 o 4 @), d dde dd [ o 8 8.
(2) 64l Gl Fsal W2 WA dd GUr ds wredl w3 B,
(3) @2 Geldl aRld A sAan NS alfd d uikd &,
(@) 2l udl sleigdl e viesiadl H2 wu Al Rig
Relmi gla ad ouel sol adtiflzl el vil vadisd 9 Rakd
Wy il B 3 yedd R FRsid o sudal 4R duy dsl
Sfcidl il Wil WAl B2slgal M2 YD HA YE Wl SIS el
ulso  (Bxternal agency) %33l 8. i ol Gyl sual
wEein yeid Al Avbil B w Ad dwbui A et
(% a2den) s iube (Contact force) 58 8. A% dUR-L Aal
Gelgael e e HA & & il eua ks (agency) veld Al
Aubdl 4 dlu, du odi vell w3 s dolsd €. i, Wsisi
A vl ysd sl ueld yedl g wAB AR 8 ], yudl A
weld dudal <l wel yall-l a3l dIf ueld W awig
o Al HABLA aU W2 aer S. Bt sl @3 g2 dvisHl
Wl sl 4 2sde wiell deis drs olR 4 B 2l 2oisu
Yol A el vflel w2 elg sl d-l s e sz 8.
wial ool (Rl [Bgadial, Yoisly dal Fal Azl (]
ddtdl 6ol A=eioll (Field forces) s 6. UM, olel WRAo)
(agencies) Mgl wR AWSHL 2 ey grel ual oo aondl uk

8,
w) 4Rl wiw wsid dn B F uaid-l AR v R 4
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il gl Ao B d ouel uRa el Al
Sl gl wy Al o oud €l Gur [aaidal
Barusdi wed Rz @il afdi 2ud 8
wegl Sl e domi 3% Wy B, uwig
“alid afa (Pled 3 ws 9 Yaeudl v
aeuaefl al) sl vedd ddl Falfia al
Al AMAL W2 g sua el oz w8 P
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s dealics AR2l2e (. . Y, 384 322)-)
we Adl édl 3 R uetd ol du - Fulid ¥
AU - dl dn slfd ulg AmAL e wsirel
G0y - wed ¥ osusl ool orzz W 9. 2wl
At (B8 melal d uddl A Gelgaa Rauda:
lfl awldl aufily wis R s o Yl
Fuld ald (an 3du) sadl wdsad Qe
WRdle, oY 30, ol Wl Adse A wmi v2d
W o8, Adsad Add Fubia ARl auvia we
dn W Wl slEL ol dolisdl W W B, W
uadlis BiRdlednl vgd Yl g €l g
yel sely eldl Wi wInR g -l

gélsddl »ugl A elal € 3 Ay @
eloid, olla diee Ssa-l AR $dAd @ defl
d 2124l W3 8 uid ald Al Aval W Wl
%R W B dl ul vlrelea-ll o 8 edl ? A8l
woedal 5155 cadly el geaddl Yaed
Fray, oiell efldl - d opel well ol L ol 2l
geadel (e g 8 d o e adn »aRitdl
gieoell gl % AR ddl Rk seuri sl W,
Aol wuH o 5 sq i ol »i9L GIL amy
Al ¢l AR kAl ERleddAl M2 sl
wylel F dl wlel sual 9,

il SU[ARRAL Mol 19 dia-9ui eyell op
el ARRAES Ad, vadlsn 5 ¥,

@) a1 w2 02 dag Ul sdl velal MAR
Wy B - wed ¥ duel doL qfl 8,

(D) 310 42 Gul dze Al sdl usel wld-
HaABId g B, - Aed & du-dl Q9L w2 @,

yig wAfer wde WAl Al w dl G-
s Bu2ill ausuons Rl 9. ddl iau
sl b g sl 3 oada Wa willkr  widd
U yaeuml Al sl yedd uda 3 ulanda
dlal 4 AW, #2d 3 d waa ol Al sl
dlal SASA B B We - S slel «u-l o3
el -l

gueL 3L ugld U ARl 3wl un 8, ¥
Al AR Ay 52 D, v wdedl RRY s As
ofly yaq sUEL ot @dUdB, dl ueld ure Al
(Net) ollal e =t oA ua dell A ueidAdl wan
dol wos 8 adl, ysiel drll FER wawi
Ful dd Wl gl AW 4R A4l YR AE A
(Net) OUEL 861 eldl «L e 2, weisl @R
el (state) ¥A Malia ofa (a0 2l
AR arel 3 ol vlaze¥l st alandt 8,
Yl UM B, SRR & B oiv viarAAIML
el yad Aoy (Net) sulel sl 8§y B,

Avul ouel oo @l dl o ueiEldl wera
eealy, @, ueld Y-l Bz sad Fabd Ul
ol wAR Fw1R sl (el 530 Usdl) adl.
Wettrll 2iaR8L nd L slecanll YetHL i el
eldle ‘rscdt’ (inertia) 48 B, osed B2d Isaed
QY. ueldd sq Al odedsd Ay B, 2l &
weieldisfl ¥ en ay QA A wsca we 9y &
8 du s,

af@faa oifaedl (1564-1642)

decllr lal uddl €. A 156431 w=slel SR ARkl yRAwHL wda
dalFts s HEldl dl. A8l HAal vl 9 il el uR AR S uelal
A Yoel el Wl Yottt vew el dQ A wvd sadal siRedled-
Nl U vis 5 3, AR wg A AR s ¥3R B 2 oRcsa-]
A 860 oltd yetdl sast uewl sdl ay suell W B Al 3y sl il
g Yors] sl 2UReBly ddl.

dd erudar 2RRAYA veed] Y4 weel sol weld, dedl wwdl wae yddi-wlel, g Ad,
asll sl Fal woldly sladis sl ad Ay wa wkinRd 5] 3 susiaiou-d usfiad, 4
B A WG Akl AL ARABHI] viEdl N eIl 9.

-l Guat 23-L, ‘Dialogue on the Two Chief World Systems™l A SIuFsd ydsign w2 2y
fd Yl aQae’d aida sl % 2 ual wdbs ezl wila B.

Al e Al 18 % v d Rl FRusH -4 21 et Wiy 8.
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SRS Y2+

ranisl ¥ 164230 $odirsrll el el ¢l SRR v ug d o
al wyetell o ml, 0 YFARA-L wew el il QoL g1dl sl
-l il gL w2 el ol Bl AR Qe Ridr--iA sa-l ysa viqsna us
w Affid i ols Qs uell Al sd. QAsa Alkia, weuds i wyels
Al W2 Buel 13, dRcastiail wad qal-l s, Ad wsiHl agiuz 2l Wkl
N dond wueudl 8. 53 3oy west sul ul waads AR @ sl

dgl W 34 3 “The Principia Mathematica’, [Qsli-i-ll Adsidld wdie,
AHiAl g Aeail vud B, dH dEl AR AR [, dRcusiaAdl 0B [ud, drad dstars,
d3oiRe AR, yedloit dxey winl el i 2t Al el 1R, eradl-edl 2wy Fal wield

HgTaril Hedldl wda sdl,

W5 A 330 0L AL Aaard AL o2 o (Opticks)Hl Bel HA B, SIMFSUL, SR wiA
AR dmfFs siR@A ad 2woe gl wia yel 3, yedl Rl i visall gz-ilul W
il dans orena, eld., yedl YR A8 utail 2 yedl-{l AU Al GHRML A NsRAL
Ry wlse oy & dui ueuRd w2l € 3 172740 e saud uy

5.3 ~aznll ala-l udal [Rus (Newton’s First

Law of Motion)

SRR dfoig Rz0AA U3 43N doiauael
sl s oellaa s, adsield Hel-
dsuddidL 3ls Aen 2u6Rs e @oloal Bisd
S W2 ug, e vl AR L oL FHus
TR R L TRTOTRRE )

“yodsl ala-dl uddl Gun 14 ywe
aniy 8 :

“ueid 42 SIS Avvj (met) bud i eudy
W i Y, R ugid R o 28 8 1A aldwn
ugld Wil Q21 i sandl a4 8.7

dgd: i SURREAL sl Fay o 8.
heels [Raumdui veid wasd v (ulRzuMl)
sel st 2= 8 du A nellA ¢l A d
well uelddl udoL e w4 dal wan 8, ddl
Felu st eflal, wuefll Glag baels ar yeld-l
R dao-Udd (R Ral wea w9y daqel
) dlewsi toud 8 A d uell usied uad
uReul ele ol e €l o S, ddl M
dladla ¢l

wetd u Al o @dgdi 8 Far S, dl
sl 31 ® A SRR €1, dl Al 491 sea
2, wiH, ol Baaalsl sl Mdol Goua a9,
], &l A UAL Geu £+ A8 ddld Glual
w19 9.

Yerivll udal [y el sdl asid ¥ s vis
wdl oflilts AM & 3 i 58 FR wed Akl
A 8 A 2R wed Al $81R A B,
B, Y-l uddl Fuy ol apwy) sl 8
gL olledl Hed Sl A WAL vl el

5.4. P (Momentum)

s N - o
VGODETRY) (m) el 43 (¥ )l JRUAIRA o

welds o (;) PR

“ - - -
¥ed 3, p=m v (5.4.1)

daiA ¥ ARa Al & 3 A+l B da-l
Bal o €y B, dopu--dl ST W& kg m s~ or
N s 8. df wRafs ya ML'TY] 8.

Sl uetd-l A3 sl A A §6s ay
HURAL 20 B, 2UUR Geigel AHaA. ¢ VsAHA
aoefl auell drs suadl As whsa Al Ws SR
wl Auidl suenl f e, dloay s ug ?
We o B} sk

BIH, A3 Bg vl olilas Al &
5.5 =2~ ald-) oflog Run (Newton’s Second
Law of Motion)

el ARl ol Fud ueld uR auldl
el s WA (ed) Wl B,
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vt uR o @ousdi del M FW1IR wY
&, dal d-u el el e wy 8. RBrR
val s sdsl 2 ol eud A sl w2 uls

. - .
UM, M9 F AU wxduaL (A WS ANl

gy 8§ ¢asl weld ay dal H 52 8, uig
did upiel WsAe, dovu- w52 B,

Rl 3 o wdsa W Falida (maan) 49,

voll AR 531 2 B €3, vlesal W olg, Galad
4 &y, dl Rl dell as asusal (2u dd g

o ddl 8.} vl Wdsa-l 4o A 4N ke
adn, uel s AHA Whse vesl g ua A
Al whsan acslis wesiaadl %32 ul, d
il oty Rl Qs aougall (bl Ad g K @l
B,) ¥ ) ¥ Wi wadl 2l s, ¥ s

Bauslui douddl 381k A4l wud 8. (my
Higl g oid 9, Ul m = ddg + s, L),
wig ol Bruni d s sl sl el
0 o adusg us (we Wl 3 s qwnd=
AU U HRAl ¢ B 1)

BH, A OIAAL 52512 B d W2 adlal
AHY A A6 B, 21, A Aoly DA RudLL el
afarn oo My wall w9, 8.

YEIAAL QOB $RGIR-L UHUER Al UR
APl uReuddl sue s Fedl U 8 i d $8R
uReusll sl Rauwi S 8.

= -
il W WA F, m strll, v Q9 HRlddl A

- - .
P (= mv) A quadl veld w2 dsusami

g di,
— d;
F = %¢ (5.5.1)
dr
_d =
= 4 (mv) (5.5.2)
A 8A m AN Wd YA d),
B = d_'f_’) 557
F=m 0 (65.3)

s
. F =imn
U,

- —
ol F =8 m X U3 a (554
el SI 94 newton (= N) 8,

1 kg e0-4 yeldui 1 m s34 U2 Goun
Sl 804 1 N ool 58 6,

[IN=1kgmsZ]

(CGS uglaml ool s dyne 8 -
1 N = 10° dyne).

o RAls ya [ M'LIT 27 8,
Wzl 5.5.4 vl werd 4z il wiRewsll

. - Y
ool 4L M9 O, m gL By 9L HRIddL

- ..
YEId 42 F 6 A 30U M2 40l a-il
d3L J;_ wd dl 1.71) , J;at-l A dal yell

- -
Vo — V -
2Arl A m o @ waell

5
wyl a =

5@ (5.5.4) -l weenl E-i wed asll any 8.
2 (R 290 22als e deiaAl ML ad ¢

(DA F =0du @ed 3 wBand oue oo

s = -
gt SU), dl g =0, o v = wnaa v flsd
errl udall [Fay wE Yadud 8.

) 20 [ alRa Ray 8, ddl sl s

w2l F,, F,, wl F, %2 22wl 43 e
Wi § :

dp
Fx= Tx =ma,

d py
FJ,= o =ma, (5.5.5)
B _dp; —ma

T dr z
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allaslaeu-

(3 2l Bigs 2006l 29 verl-l o P

d Bigal d a8 AU w2 aidl e s F a
458l Ay D A usid A 2ouGl adl v
n-l ¥R quddl Al MABId bl wsR
el glAal veaz d udl-l 8 anfly B
A5 nAd dldl Al (seu-l Ay Mavgdl).

(@) wlsa (5.5.1) WL ;-u Hedd R ug

- - . . -

pel 323+ uevd 8. Wianl 8 [
.. D - -

WEMHL Vv =0 2l p =0 cld veL % 8o F

_’ . - _) .
dl W adl dl v Hl A adfl pul FwR wy B
A ¥ 3R 2wl Hea 8.

Belga.l 1 : 40 kg s+l 3l yeld dlall
AnlElae il Uz YIvuY Y3 A2 sl
MU dsn AR 42 B, 6 AswsHl dAl AL
50 m s didl 84 2.0 m s7! wy B, d
21 el u g s lEL 20 anyHl ved
boq Ad sV ¢ 7

G4 : ysidHl AR Ba X-»a add dal
oarl et MR Fo=m a, avll as,
Wiy =y, +arud
2=5+a/6)
2

. ax=—0.5ms'

~ F,=ma, =(40) (- 0.5 =-20N

i, wied o AR @e Rusl (Hed
B2 X-fRwdi) adl 8,

v? - v, ?=2a;x wd,

X
4 — 25 =2(-0.5x
S x=21m

BEl88L 2 : m sl el WR 45 N F2g
o @l ddl 4.5 m 52l UAdL Gyt Wy
& AR v2g ¥ oL m LIl Ueld W @ousal
A4l 9.0 m s72Al M99l Gurt A 9. dl 2 8
vl Qo oills sued ¥ ad @udH, d
ddi Geum adl madL kL

Gid :

F=ma . 45=m@d5) .. m=10kg

F=m'a' .. 45=m" (90) .. m' =5kg
clon @it ushl Bl oM Al qaedl uda g

i dl,
F=(m+m')a"
45=(10+5)a” ~ a" =3 m 5_2

Beldawt 3 & s AHMARY YW [l W
1000 kg sl 3l s12 30 m s~l-u Anel ald
53 9, 22¢{) traffic signal+ll red light S Qeal
o5 HRRdl 4 kN 4 ¥an Breaking Force @il
8, di (@) s ula-uda (Deceleration or
retardation) AL (i) $12 k2cl WAL dog ?
(i) »U AR LB A Z2g iz s 7

B3e : () siedl ARA Rl X-ve Adi,
dt YR aoudg o el X-aa Rt e,
4kN = 4 X 10°N

F,=m a udl, =4 x 10° = (1000)q,

SLa,=—4m §~2

(i) 512 A U B YU AW,

v, =, +ag i,
0=130+ (—4x
Sot=7538
i) vE-v,?=2axwel
0-930=2(x
s x=112-5m
5.6 G-l BAUEUd (Impulsc of Force)

ugid ¥ @oig s F 21 A awlg §laa
ERRALL AHUUOUAL JJRUSIRA AL VUL 58
. zert ofloa Famd % sl wllsw (5.5.1)
yzel,

anAdl st B = dp = vl $260
(5.6.1)

U Ml Heu 6 olg ¥ e uiy YL
ARl 1Y ARt A ANAAUY HA FE-YE
Aaadrd qBa € B, uig el 312
as D, el m sall Ay 6d v il AR 53
Qe 0 wuad v Aol el s 8,
£lalg 9l B8 UR G UMY W2 ¥ vl AL B, B

i . - -
gil 40 v 2 v A QopuAnl $2812 el
ws © (gl sl 5.1).

. - -
UL uddl] PRUL p =my
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. -3
wsma uld . p’ = my

\\\\I\\\
’d ll

wsld 5.1

AL W WY HIE aPlal s suaid)l oo
(Impulsive force) 5¢& .

G128 4 : Nl A% 12 m s v Qaiefl
wilddl 150 g ea-il olles G2l 480 N %edl
andl Hdl dAd g2 ® ¥ Kl olld Yl
afadl 4 Ruell Rg Bwnd 20 m s~l-u
dagl Al $3 B, dil A2 AA sla-ll qud uuu
ETEI

G : wdl olla-l Al ya Raud s
X8 2Rl 1_); =-12{ ms, 172’ =20{ m s

- -
wd F = 4807 N ud.
olldl AL adl 32813,

- —

=
ﬁp =p2 _pl

- - - -
=mvy, —my, =m (v, — )

= (0.150) [ 207 — (- 127) ]

=48] kg m s7!
] o a0
= 4.80
I Fl= = u:Hl, 480 = At
s AE=001 s

5.7 =42+l Al ~Nlo [us (Newton’s Third
Law of Motion)
“yerirl ofadl oA G allal weid W
el WREguM cugt Al d ueld«l nda waxl

Wit (F =m g) eald . wel g oo verd
wy il dld @l 8 7 edlsani weldl vr aag
an ol ueld (3 uwewl) gl awng da 8.
el Bl U wu B 3 o d ol yad 2ila
weld uR o @3 8, dl vilid uel Yal sll.
yeud wr am anl 8 3 AR ? 2 uasl Gur
el afadl Hllw [Mun, ¥ A Yoo @il
asly 8, d wrell wd ¥,

“¢3s [Buiin (action)d Rl AW 4
(3¢ [Baumid wlalunn (reaction) Sl 6.7

s @A s o3 goudl Foil did Hqea
3 @Bin wa e w3 Ry RBaeid o aad 8.
21d] [Blor 2 ey slsoflote AwdHl edy, adfl
B sl W anda o gl 2qedl wsl.
ug yeell 51 ueAd Wil 4% 2w @
d wey yedl des udael wsdl awl 8, QR
e Q3 yuefl Uz o Al 8 7 e g el uw
ey g G dUQ 53 68 7 Blugu HAML 2
Nl A, el M Yool sl gdlel B - gL,
ez uel yedl uz ded o o [Aye RBwwl
@l &, F2d yrellyl uem U @duy Q. ua
yadldl v dlel ed dld s ol ddl Al
Wl HRAR Bl - cd sl Gl >uvgl 4
“lrvl-uireil-sgad Wil A, Aed el wuR
Q0% 8.

M, Yol dlanl slw [Auy waell glad
ad B 3 geradi A6 an ssgagy el el
ol 4 uelll slsollen AAl 2Bl %
Geod 8. anl dAl WS (pairsi o Gedd &
2, CAs BHIAL S GOl AN YL A
WU Az RBai” a8, afan sl Ran-a
bl 1| Wil 2%el — To every action there is
always equal and opposite reaction — »lai dl
Meigd vA Ye2 B 3 a4 AL Adld-l ouol
ofl oAl 8. 2u Fan [@adl sedls Suux
Farar el wedr s34

(D A wsrel a2+l 2iidBanl 2 4 Hs
sod ‘s’ (action) 14 sllead ‘wRQBUL s’
(reaction) ddl¥ 2zl sy,

(2) wég Buan (action) el w4 ussl
wlreun 30 slafBaon (reaction) @l M Hird
g el vl ol GradHl sid-sieadl qidda
AR uHarll «dl,

AU B 93 ¥d B U2 A 43 su8 % oo
Al o,

(3) Busa, wad wRBua ge-gs usiel

U Al 8. A W B 43 adig el F:B 24 B

w AR aog an F; LAy ala A, w

Al Py yoe,
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ailns @

- -
Fup Faa
WA T AR 3 WA 3 Buz
B4l o Al s

Aed B s wedHl sld., (A D) Al 248

Ul searll €, dl 4 usd urd oa ( F:B) %

dar B - olf o R, wDRYA (irrelevant) B,

WA dd el daie Al #l Adl v Bl
wzd 3 AS As o werddl alarqll Al sl awad
. Wy sdlel 3 Yol sl UL Rl
Al ool Y WAL B dl d Wl B, s F d
& ol gel-gel verl uR aldl B, wig A wud
oA A A B ustl-i aun dadl Akl Rz

SISl 21 6wl (Fy i By ) cbtel visrt

oAl 6irS) Bie, AUt sd o Yd oAl (3l
A A d WE QU ‘sl dav aldurel
15l [AzclRel ASeL) 2 wun 1 el
ol HIZ AL oAl © % AR, L ¢Slsan dlf
el ol oflA Fay selndl da wr ve aond
a5y B,

coell AHAUR ol W2 darl (wialRs) o
ogoielz Al gl HRl g AR HRA ULl
WA 5121 Acdl aglal AR, sl ol w2 d-l
YR oolal ool dig ¥3 8. ¢d dud se AW
oL WY, 5 512 B dl sl Wy RS sua
9, dl ¥l g A4 s 3l Ad Aqdd
Wil el ? edlsddl s adiaw MR w3dl
o1&l 60 il 9deien 30 HAL B, 20 s61 AHA
suadons @, uig d A B,

58 dauid A@wdl [Muu (Law of
Conservation of Momentum)

Yeeivil el oflol 2 ol s ‘dseu-
Aselrl (Ran’ dils 200Midl AWs 2oLl
wReud drs il A 8. udsanidl wedl aded
BergRl [ARlan. ASsaniel widdl (fired) e
WAN Ay Ul udsE wwadl Bkl wiaw
8, (A recoil of rifle 58 B.) % ASsE, 43 o2

_>
R Al an F €y, dl ade @ udsa W

+ _> L
dllg o —F W, 24 ol ol M- 13U
At w2 il 8. ode Bl wdal ode 24
s ol R Qensll dsel dosin wiasd

P, W P, oA g 8, Qe Ay g4 Wil
damist,

g -

P, + b =0 8.1)

sd Al ol Fum wradl wie wlszel

(5.6.1) 3o,
R -+
gdzdl AL 312 = FAt  (582)

—)
USsa-l doMIUl @1 =—F At (583)
L 35 MWRARBMS A g gl d

I . - = - -
g4 wlan damid (P, WA pt), dudl
B34l QoML $R51R %24 Al
- - - —_ —
2, P, = FArod p), =—FAr (584)

w159l (5.8.4) A (5.8.1), uadl,

- = N 5
py, +p,=0=p, +p (5.8.5)
wed %,

(42 + udea) (0102 + udsa)

[%ﬂf&‘l a.avu-li] = [?ua.m aapu.)?] (5.8.6)

il (Adsa + ode)dl da ur A vua v
dwig efl, Al w0 daAdl 2e0l 3¢ do sead
B, F ool Al B d WA WdRs Al ¥ & A
did WRee{l sy g o 8, il eslsdid
o (Rl asdll dami wudl 8.
QoL Fam A e avy 8,

“UAAN SEL dA FA AAHA VAN N B.”

L (Has Ged-2iaei Ry @i [EedeuR
drael [y g4 o ws yama v wdbis
Fay 9, adl, d A& i dAL FdL Hi2l
ol AlaWusil duy SAsR-MAA Fal
3o S0l idAwpl WS wuued WA 8.
2l [Rauq Geelsrt iy ddl A6 ve-dl (W)
26 usdl el
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GewgRel 5 : w5 AMs Wardl 20AAAs
udsanidl 50g  eadl oNdlal s
1000 m s ' dagl 83 B, A d Wit vew
Y a9l 9y 200 N ol vl asal €id, dl d
B Asegul aful ay d2cl aNellvil ©id ot 7

G : WA 3 eds ol e =m WA 1s
i oaydl ay n sl g2 8.

oleflxl 691l udal ezl WA udsad,
a4 43 =0

gzl uedl els Al Ao p = my

s olellelld ey A wagd dslA

= {(nmy — 0) = nmy

aellsll izl 2w wGumi 18 cuaana
awlg A izl (Gl + udsall daqd Aaa
53¢ ol ol amd - ddl d ga dosun
M W AU,

s AdEEn 1 Asesul Qg Rt wag, dain
= nmy

gd, £ A= AMNMLAAL WX GAGR 6l
213, M8 5l ASlA F AGEU W st A el
ARsAL voll ure a0 = nmy

. nmy = 200N

~. n(50 X 107 kg) (1000 m/s) = 200N

sn=45t

BEIERM 6 : BLs UAARML 40 kg S0l dRWML
W 60 kg tasll 25 alta Qoll 8. sisll 4
AlZdd a2 30 m 8. A 4 @lsn sisl qre
(Al 42) 10 m/s «u A2l Sldal Al dl s
Ases wedl o alsa sisell kedl 62 ¢l 7

Gher : oafFel WA druy WS Qo yri B,

w3 uffd sisl dg eldal Al B Al

(calga + dAw)g dat won de Ul 53 8.
wil %, @l (person) o &4 = m,
dRluL (rafyf s = m,

WA afFd duud add o = v

-

duwt-l sisll AR AN = vpp

sl sigt-ll WAA AL = vpp
[Faedl sl Bauqd 4 X—»g 4l ddi,

_> ~
VPR =10i m/s

—3

—3 -3
qofl S We B vpp =Vpp + g (D

(afFd + dau)l s dat uR A auel aa
awelg < slael, daq Aaal Rav yae

AF + dAdle fFd + dRIul
W dovud | = | dlan Qopue

- -
S 0 =mvpg + mvpg

- — —*
m(Vpr + vpg )+ m vpg
- g
= m,Vpp + (N, + m }vpp
0 =60 (105) + (60 + 40) v

—* 2
A vRB =_6l m;s

oo alsam (1) wkel

vop =100 — 6§ =47 s

M, AlEd 1 As=l 651 as 4 mof
513 vid S0 ( Wd 10 m v Ny weL
AUl 6 m Wi w9y ddl).

w1 Asmg ushl A sistell a2 30 — 4 =
26 m 4.

Gelga 7 : R Rafanl wdl aAs ol
gedl drl AR 288 WU B, 4 WA euH)
258l Hseilod delBuni 30 mfs AL AMA
Aol Al 53 6. 2l esa ga A i
€35 sl AR AY B, dl WL e gssmu
Al M wiA B sl

2u4ld 5.2
Gia : ol gau wdal [ Qe dd
& WS dapud = 0, el gealdl Bui
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allaslamn

oUgL ol alg el dell dariq @l (an
Wape, ool $22lL WESlHL Sl sl AoMLALAL
AR wenml g acl Andul, gl udal 2
ofla gsdidl B = m w8,

sl gl e =3m

ol g2l wedl 25BNl dotHIAL s

B, P, wA pydu d,

- — =
vilgll Hool X 21 Y e ddi,

- - = A

p, =m30) , p, =m(30)
A A -

" m30) +m@30)] + Gmyv, =0
- ~ ~

“ am (v =—30m (G + )

- ° A
Yovy ==107 -10

vyt = JC107 + (102

=102 més.
Viy  _10
A, fan B = Vs, =0 =
s 8 =45°

U Al 259l mEL X8 AU BEL Y-HA
weE 45° 4L 58 af s,

5.9 sligouddl el dant (Equilibrium of

Concurrent Forces)

% oyoll{l srdviial s o [Biguiedl uar
ol 14 dai sonA 1;‘13[5{%010{1 (Concurrent)
ol 58 6,

56 MR Al syl olia el ulgul
(2ivvi-net) o =4 o1 d WRER[AA dqar o8
&, 2 tlesadl Raral weieldl Br 2aan
w4 [FHuld daell ofa-dl maza 2 6 Agan
R % B,

. - -
P Agdt He ZF =061 B,
~ —+ *
B OSBLUR W% AN Fooawg €, dl
- . 2 4 »
Al F =ma 3ol 120 Gunt ad ¥, »udl 4
53 Adail ] AsA 3. A £ W A el bloll

1?1 2 15; didi €, dl Aded W2 A2l 3

TF = 0 aa a3 F, = -F ag % A,
250 5.3 (), O).

- —+
F, B
& (@) >
(a)
2 -
1 15)
>(O)€
(b)
2ugld 5.3

A sl aY, ollal ol alsldl €y, dl dgdd
W2 dudl AR A Yy Adl ASH. ded §

B+B + B + B + e = 0 uq, NS

adll, an ARa B Q] oul swlu A3
Y25l UG USL Y Al A, 2ed 3,

SF, =0, IF, = 0, IF, = 0 ug 269,

ABL L 1_:; 1?2 i 1?3 Al 2ar -3 Aga-i

W R E + R +E =0 dw
sl 54.0a) Hi salon o, o ol uRa
WA (F, + B) Ao o e Fedl md
a-dl RBRe Rl <l AdA. ved 3,

R
3 —
F;
— C
13
(b)
2usld 5.4
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ofley {ld sdlB dl S8l HARlA tail to
head olsadi 2ugla 5.4 (b) Yol o wugl
Wl €lal Adx, 2l uReuHl s gy o,

Gelgml 8 : aughi 5.540 sula »wqur
a 2l A0 A BOA #s 83 wAR Al
ol d-l 208 olley ¥is €13l OC a3 20 kg
g-l ygidd @esldd B8, wil AR WUl
Aqaqd Rufaxl A0 2 BO €idlvil wuflay
A 2R 60° il 30° UL vRUYL tud 8,
e ool £lR16l s 2sd B, dy Rl
el GeMadl dgua (tensions) 2ULHl.
[g =10 m s2dl]

Gie : wdl AN 0 A B, Al Q3
s §3 andeg ea 2y A ey ¥
(undiminished) «llo 83 cdl 9. (20, sa AR
eldl dledA Fq s 53 8.)

dgant Bl wer] wA O Big R 8,
dqad Rulfami el asua 2ugld 5.5 3o
T, T, T, @l 8, di 4Rl

e
25ld 5.5
C Big dgaul Qadl T, —mg =0
T, = mg = (20)(10)
=200 N (1)
X—nad aMBRey Bl md Y—ue dd
as, 4,
gl wrell T, -l x 928 =T, cos 30°
Tlvil y €25 =T, sin 30°
T, 4 x %25 =T, cos 60°
T, Ay 22 = T, sin 60°

O [big, A Shouell,
F, = 0 W, T cos 30° — T,cos 60° =0
g % T, - %Tz =0
L3 T -T,=0 )
ZF, =0 W, Tsin 30° + T, sin 60° = T,=0
g %Tl+ %TZ—ZOO=O
Redsra (1) wRel]

& T, +V3T, = 400 3

wdlsawl () AL 3 a3 awil wdlsaw (3)ul
CRERTR

GT, = 3 T,) + T, + 3T, =400

o T, =100 N

L Hey Wl (3L Msdl T, = 173 N
5.10 @¥@ (Friction)

iR yetell WSl R weil-l Wbl
2000 5l €35 AL (pair) L WRRR Aol el
8 %, el Al Aln Rand wen R 8. 2
A4 ol A w25 QAR : () AR du
R w2 do uABUNA N ell ar sl
doL o Badl GREA) 5 B, (i) Ausuduia,
etz 825 qlasio £ wadl dsul adel s B,

wRas Wy AubAWDD vRoRNE, Bl
Aus ool wiA adoel sl 53 8. weldl
AWl oA deell dlfl 2uia um HdsizsiuHidl
Al Y vg-esL s wd 8. ws awdlu
Gulan et ofloa AWl g Fa sl oIS
ol ‘cold welding” 48 an 9. vi2d s Al
oflzp uR vinall Wt 53, Ul ddl @Ry sq
ool Gl © ¥ e f 53 B,

s Geleel wAdu. WA I 2is sdls Q
alouqaiell uwdl uz [ 9. 20 odls dwi axn

s W ¥ed s sl awdl u wARami wdl
B, . AWl ecdls u ddl ¥ yeud wa [Azg

Radi o Rewl . R 9 4w o B,
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ellRsRm-

&4 AAL vidR el uaieoll W widl
Ad s34 3 Fdl X-na sl wdiar 8. (Yol

AR 5.6(a) ¥ A Rt & do agdl <14
e, 9,
(1) A doy 925 cojon (normal force)

R
N sd 8.
(2) awdA adid: aesd wimea (frictional

force) ¢ & B.

A 2uq wasol £ g id dl ol W sin 6
A SRQ sdls sl W (et Ry yaa) A
d3& A adld A 2l sl (3 ¥ dasn
S8 AR el «2l.) A AR 2lA (impending
motion) 5¢ ©.

2i5ld 5.6 (a)
QIRP=INF+1£T
uels gt i, 3F =021 X F =0,
YF =0wdl | fl—wsin =0 %)
24 ¥ Fy:{)tnau | £l — weos® =0 (2)
AW (1) A (2) urdl,

L _
N = tan @ (3)

(a) Rad ad@ (Static friction) : 2eia-l
AR AWl R [ e m -y ved- Bk
R, A Uil a%-L W (= mg) ¥eq ol el
Awd wR @) 8 AW awdl wed W demm N
AUl 8. gt Aqar-via el sd usy 3,

CRIELE audl 43 ved w
R ety Gl
W s [T [BauHi

W (=mg) doe N

(5.10.1)

(g2l 2usl 5.6 (b))
* N

//////4'//(/ -

1
1
1
I
v

W =mg
(b)
AN
AT -
2
l [Raa qiven £,
w=mg
(©)
wusld 5.6

A +r—Ra A5 AU an F, wad w
dougal 9l WA ¥ ueid ol vuadl -l el
fR2 o 2 8. (g1 2l 5.6 (¢) 20 g

F ol alsuil a0 dld, d ved -uel %49
(= Fim)sll wa ollQul »ad, u9 ysid ¢ R
W B, ddl A5 olly s meL —x Bami awg

€l WSA 3 F 2w w F 4 andd 9, 224 3
s4 ona ool Y ol yeidd @R w9,

21 oflyf oo 2 dudendl AWZA MR B2
B, ¥a alasa £ 58 8. di wlel v Rad
adel wa 53 8. W REa adeea Wad 46
AR qRuag, 4], AU suE s F all d
o a4 d APl 43 B,

A sl o F ol vl AR andlsl Qo
9l wetdl Wadl =ell, dell e B 3 adeoia £ e
d % W8l atd il B, Bl Rad aden (self
adjusting) @MAAA s ol B, 2 2 ge
el o wy 8. 2 [Rud wdeen wdfRd
(impending) 2l [3214 52 9. 2R AR A2d
% auRILdl A% €ld, dl @dRen ou-ll HAR
5 % Al wid (Wl w3vr adl ) J.

€A @IRG e A9 F 6w i adaead
et vy Ao Yl 7 Al 1S B, oA WAL vl 2
Hern giRea sl 28% Al 3 drd wsid AR w3
8, wed s U3 sl gl w2 Sl
avidr algoad wedn Rad sdasa f
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s Aldid wdRea (imiting force of friction)
58 8. HYdl sAld B 3, (1) Hend RRq wiwan
AW2DAL A4S Asisn ur 2R «dl. (2) Hemn
Rag adasa £, dosn New woouem du
3. M2A 3,7, aN.

Gudsd ohoidh [(1) A )l saldel] A R
ava-u Gl 58 8.

2] e ¥ O % Fimay =W, N (5.102)

i, B B AHMAID 2ANs B 2 A
[—Q:Q{d-wieli.& (co-efficient of static i‘riciion}&& 8,
Ay AwdlallAl uslz, AW gearl nd
A Al R wHRd 8. ved sdi dldl
CRTE R TER TR R TSR TO R U R T TS
adeol 0014 1.5+ suoumi i 6. ol 3l [AR
et wWAdl o €l Al Yl s€l asiw 3

f Su N

aHls@ (5.10.2) # S may §WA N il yel
q@dl ¥ ol 9, ol durll Rawal d wwe
de 9,

GeldeL 9 : 4 kg el Ag odls wAly
AWEZL uR usl 9. R LR 20 wd-Al aHERe
AL wel auRadl A B, s WL v
15° A ain Al odls sl uwsaudl el uz

A9 89, dl it sdisdl A 2 aa-l wwd
4Rl RBa-gdais w4l

B3 : w0 ealls MR aRldl ool A Yoo S ¢

(i) Rl @i agnao (reustl wa)
= mg

(i) el AU 4 odls W Ay dasa
=N i

(iii) Rad-deaa = £, (sl wdA 1uidR)

odls dAgaqil €l 2 ol ool WReul
ol gy adl, d=eld mgell sl el Hage
6l w24l dAdi,

mg sinB = f, ¥ (1)

mg cos0 = N (2)

L ol ylsReElAl iR ddl

tanf = % (3)

wusld 5.7
wlsrel (3) W), FHFU 0 o Yeu qud N
A% A 7an < Y& val aug o3 A adl laua
fodomel wa s ge Yl aug ol WAL 3
0=0,, W wpuad ye nean f oA
&, ulze (3) uxel

fs(max)
ranﬁm = T = u's
~ 0 =tanl

TR R EETCE TR Y

WU Oy B Al Yeu sl udy qud &
Rax
drel % Wil oalls R il WBRRl s s
i oadls 13 2§ sA AT W, emAR
wWwila @ 56 =15
max

Y, =tanl5® = 0.27

2l 2 AL G B esd P U ¥ 2R

. max 8
2, oellsil 0 W (3.

(b) ol[ds udel (Kinetic Friction) :

AB = (fs)mwr
B
gl ,
f :
|
|
Aa
si@em F
2usld 5.8
verd alfaul 9.
oll&L 6lt

T _,li_, o v
aRs adeioa f,

2usld 5.9
Guz ada YRt (@) U 209 ¥l usid-l

—3
GErseml A @olRd sur o FLf, sl (Wed
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olfdsRenn

HerH RAd adasn sdi) usy el 9B ¥ drd
wetdl AR s ad) ©. ndel Ay sald @ 3 Fdl
AR AR N3 WL 3 R ¥ alesayd yer
Ao Raa adao f oy 5200 8 B (2l
gl 5.8).

Ausandai-l wda ol @AY sl
glaedd, s wdaua () s& B, (gl vk
5.9). Fad sueaasdl wss afas adeein uel
AWS-Aoten uR AR el A dot s (N)-L
ARl €y 9, Guald d daEll ya @dae)
Wt Sl 8.

WA We D If=p N (5103)

wul, P, 2Anis @ A AR oUlds aveis
(coefficient of kinetic friction) s& €. &'1 Hey,
AUS AWAAL U512 YR BUHUEd 8, wlel sald
®ip <p.

NG HRAGR We AMAUG B 3w [ER
Rafmil Ayl alda, eue oo gy [REd
adeeo-l U R4 W 9, ugl By A yad
AL il 2ad whl Afas adeiedl wHel sl W
8, v ofAs qla v Rd ada f "y SR
g du B,

BE1g0L 10 : 15 kg earl s odisd 20°
AL ANad U 25 cm/s? AL nAdEl GuR
dR& 5194l M2 200 N ot anflas Bauni
adusd W B, dl (i) sells u ang wesia vin
@i) 2ls wielis .

00
¥
mgeos20%+Fsin 20°

2usld 5.10

Gia : el adda WRFEAR sl 5,100
galdl 8. v X—wa a1l 20dA wHidR 2R
Y—ota alu- elor eSe), A8l oadls X—Raml 39l
A 52 B, dofl X—Ral dga- e,

2F, = ma Wil

Feos20° — f — mg sin20° = (15)(0.25)

. (200X09397) — F— (15)(9.8)0.3420) = 375

& f=134N

Y-Raumi Aga S

SE, = 0

s N = mg cos20° = F sin20° =0

s N—(15)(9.8)(0.9397) — (200)(0.3420) =0

“N=207N
sd, P
L _ 134 _
M= N = 207 =065

1l B elld IH) 5 ol F A 51280 (138125)
doleaml gl . 9.

(¢) A& =@ (Rolling Friction) : »4R
A5 dsdl, Rau 3 olion weeu @ A awdl wr
Ao AR F o (3 [Big) wadld 2183 8, d dean
RA i B, vnal veid w2 Rad 3 aks gdea
alg el dl il d el ol wsl medl 3
au © 7 wam dadl ald 3u g wva Al ?
2l afami ML AR @l & A ddl ald 2y
Al W2 $65 ollE ol dakd W 8. wuly
gl veldl 2 2de wudl W Rd e s
g8 sctl R AN ug 2 (865 R 10004
@l avld) €in 8. d el Brsal B
sl MsIR YR Al 8.

2l dteiall Bami dusui 28l wwndad
aRs [Asd wa @, dell awd wd- Aubai Big
33l A, ual s Asn 2ud B i dell Aud-
el AU Wi a2k (¥ 2ud AR ada
sdld tlal d) o owda Al @AM s Ad
sl 8,

(d) Q¥R QUL A UM (Advantages
and Disadvantages of Friction) : Qg sedls
RARHL 2alra9{lu . 2oL Yer-gel ool qrl-l
wlg AR RAY sach aden el wasdl @
Guil 30 wa 8. Al aURs wigl waisan W Glael
(Lubricants) {eLa., 33, »li6d, dey, sl ad)
Gualal iy B, ofld el ella-GRow wuRa-l
wel 8, ddi d AR ada adl B, ¥ Ra wd
aUds alel sl ug g Sy B, ddl waey
adl w9,

Yecls RQM wda %39 wa 8. alds wie
YRl A4 51 9, U lgHld 2slaal 2 d
o33l . d-ll GualIL WML WA automobilesHi
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gsudl A 8. (s rd asd aad, d g
g ?) A udl ) gl 4 we i Y
8. 52 W2 wo duAsll Uss (slippery road) ur
AM sl wsy el Ak A Al 2R
e ugs adle adel awed nABd s wed
3l eual o did 8. el Fsd R opasan
Mayn wd Rganadl R gl ara w4
sl Al ua 2uqeifas @ i Wt s
Ul A V. uiq drraraml Audelal Giaul
Guloll 8,

¥a i
(complex) £,
5.11 Rufia agualdd aldwra : (Dynamics of

Uniform Circular Motion)

(a) Srwoudl oo : Biudl s 4 M A gl
¢la 3, r Bl aduel wr v dedl Ralia

sl Gar wel  Aslel

2
(2an) guel old 52l m el axgl naa "7

Ies drerll Bumi dlu 8, dd owdll udou g, 58
8. wuell - alaqu ol Fan yeer »u ol

(5.11.1)

ol 3 el Runi awid did ¥3d S, 2
a3l s 58 8. (gl sl 5.11.)

2ugld 5.11

YA 2 sl adaei W2 o3l el
an, ¥ a As u awtdl el o gl yi
w8,

4Bl sururt SAsA-l adwsiR W
%3 dwsondl e, YBagy 4 S5l UR didtdl
SEoL L o gL YF wid B,

Falid ada aft ¥, s dsepi wuoud -l
geflar Gedw udl & o, Ml sl sql wad

B, Mubia axl ued-d Ao ABa (Tf)) YN B

WA WA YU B, wig [l adualiui ued-u

adel 2l wedll 26w viw B. Adl Ao R (V)

A steent & 1L A o 26 % Sed nAst D

£, ¥ Zgaed udaL sd 9.

(b) unacdly aguusrk el uR asdl ald
(Motion of a Vehicle on a Level Circular
Path) : 5[ 5.12 (a, bl A5 wBERY wxadl
quisaon (AR adadl s el ael wsa) Wl
YR % m v As s saled ©, WA W
A Yaq dewousl ol ol i, db o s ol wR
d wamd AR sl W, (W A steiredl das sl
oy 1) vl A W il ool IR e B,

F, = ssoudll s (a)

[Rd adeiein (b)

vugld 5.12

(1) Al % (mg) — AANRAML (2) Rl
R apg do waka aa N) - A Gasd
(3) Rl A3 Aslg, TiLIIoL () — waudl AUl
AR B, 20 Aedd Ridda RBauni s
N4 A enyl,

N-mg=0

- N=mg (5.11.1)

Al vl Relh W2 AGRURL A+, 733 drspull
qa F, wdaea f gl 43 uild <€lg As.
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TR R

2
s E=f="~ (5.11.2)

. adgoe A [a adaan £ w 3, ¥ adar
3l g3l g wudl el wAla ol -l
AAY 63 B, A nd R} g e wRsa

Jomany dy dl,

=N (@ 5101 yow)
= wmg (Wl 5.11.1 uell)
(5.11.3)

ol B = dldeil a4 AL Al 4RAD [Ra
R

i Y 5l usiu 3 o clgdsdl s v 3l
Ay % o

3 drgoul o
N N ARl
< [ w me ] (5.11.4)

A #(max)

my
=

dl ¥ Q=L AL Well Y2 BB A AR sl

LVEPRrg (5.11.5)

i dard afd w2l Aeud sy

Voar = 78 (5.11.6)

Al M Ay, sedl Al W, d A
Reitl §2 F5E WAL W Hewd DU v, dAsi 3
o 2 a2 wud B, g 3 wlswm
(5.1L.6)M0 £ wuag «dl.

Rl el wMd Rl R wis Adl awd
AL ) 2 SO IR, A oL A s el

(©) dUAUML AR el UR sl 2l
(Motion of Vehicle on Banked Curved
Road) : a1da aguusiz ol 42 adqsdl aama
AR M2 w3l Il s wrdrw el adm g
¥ 0 B d UL AY. uig Wil auis wuo,
A wdl daqudl (H2d aduusk il Qg
-l Gl Al md sz aedl CG-ud G
Bl ddl) aidami wd, dl adaalemi w3dl
Fegouell o w2 hdls s1ell vacuei doior (Nl
yg il 3 B A dzed wumui s s
gz1dl wsm B, sl (5.13)H1 WL YRl Wt
WAL #de edla) B, su 2w ARy WA 0
29 el 9. aw W2 awidi ol ul wsl
5.13(bi calai 8.

#Ncosb
k‘

(b)

wuyld 5.13
st 4R atdl ol DA Yy S :
(1) axqoil (mg) — wdRen
(2) duoity (N) — Rt @8l 30 Gua-ll das
(3) wlosia () — Wl WA Wiz
(RAdA Banl gDl Hda g dadl,
Ncosd = mg + fsind G117
* mg = Ncos® — fsind (5.11.8)
Wiy Gastl awe-dl agaci adl daell

A bl o F_= B2 ) e B, ¥ N
JU ARy wea ol 43 uad 8.

2
. %: Nsin® + fcosd (5.119)
WA (5.11.9) A W@ (5.11.8) al o,

v2 Nsin® + f cos
rg  Ncos® = f sinb

(5.11.10)

neud wlgan f= f oy = 1y N el 20
[l W2 Uil Ao M 2w v Aada
w2 L wlsmi f= £, =, N 4,
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v  Nsin® + p N cosd
rg ~ Nco® — p, N sing G1LID
2 sin + Y, cosB
e Vo = rg[me ~ h sind (5.11.12)
o M B cosd A3 oudLdl,
tand + p
vim = rg[W] (5.11.13)
u, + tanf
Vo = A8 1= 0 tan® u, fand (5.11.14)

wHlswL (5.11.6) v (5.11.14)1 Aviladi
wgd W3 B 3 uulElaer asse wdl sdi
AALANOL 551 Rell UR gl HeTH Aed
»U Ay 8 sR@ & Al tanf A 8.

Il a5 Rl wsdlBesl r adld, au
drl YR clertel HeTd uAMd B (Bld., 100
km/h) 8l s34, dMa 2k i Wl 92l
Raa-erdeiis 1 onellal uel lls2el (5.11.14) wall
Weltrll Sloldr) %330 8L 6 Aad ASA D wA
d WOl Rl oirlad ASA daul del R
Wi wAdd B (v, ) edlag ollE dloy
Yo RGN,

2L AL A oflon & vy Bruid-l Rk
Pl E

() wdlsa (5.1114)u p = 0 W2 (24 3
gde did % A dlu d,

Avuddl A5 Wl Y AL U Agein
ol dl o7zl Ireowdl ol ol S0 qaan
qaief] 213 Apldl 4R YHad 3l asna,
BN v, A optimum  (§2, 482) N 52 B,

i) A v < v, i, dl wdmea dauasdl Gil
Brudl dag adt. [ Guadl 2uglidil o f duasu
Al oudl dare ® d WA W 116 < p Sl dl

(5.11.15)

of dugtrl Sludaus Ry Uz {32 Glof vl Ak,
A2d ¥ w50 s,

GegRm 11 : 20iadll w15 dlal Anlalasy awd
YR om osanll B veldd awd wern seumidl
iR adl 2l gasdl € 2Rsd M ea-it olm
azsdl wed wd A3 B, (2l 20l 5.14.)

e
T hY
m Vi
. . -
— e

T
M
LY LY
Mg
usld 5.14

@ M eardl wed R 8 4 we m eas
wgidel admatAll aea v @l ol weni Hodl,

(b) Gua-u (Bumi 10 kg sa-ll yew 5§ m/s-l
ausll 2m Girudl Rafd adaold wadl w4
we el olly 83 dog e gemad u3 ?

(g = 10 m/s® dl)

G4 :

(2) N v agaafadi DuL Gemag dsua T
SR dl,

o3dl Yrgonddl el mT"z =T (1)

Wi, v = A1\, r = adaiwldl Beru
wd M el weld RBR ¢ A MR

Mg=T (2

. omy< _

ooE—=Mg 3
vV _ M "

o= = =g o ¥l wa 8.
r n

(b) Gua-it wlsan (3) 3,

2
(10)% = M(10)
~ M=125kg
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otz

Geldan|l 12 : s dsdl % rotation /

minuterit 8380 AHEQY AMAeM] Al Fegell
AU HMEL 53 9. dell 3wl 5 cm 24 25
cmll Yid? ds-s RSl Wa 8. RSt wA
dsdll a2l Bag-adeis 0.2 8. sl Bisdl asdl
wefl s we T i sl Fssl dsdl A
auel ug AL wsa.

(g = 10 m/s?, =% = 10 @)

Gl

Rl 3 eds Rssid s = m B,

w3l Rusill admollami,

o3 3ol o ngmm Raa wimmo

m? <
r

s(max)

gl dl o Rissl asdl WA o g il wsd,

(** N = doisil = mg)

Y | % MR M2 60 5 @,

LleMe M2 (=T) =7
_ _60x3
sovadsio T oo =18
WA v = % wadl, Guasll wd Yoo,
Am?y?
- [ T ] < pmg
2
r< %
4
< (0.2)(10)(1.8)?
3T T0)
L rX0,162 m
. r<16.2 cm

‘. B sl RSl dsdl A agmala g
:.mﬂ grll sl &ad Q.

Gelgml 13 : 18 kin/h Il U Al 5l
Mg WHLANAUL SR 3 m Fedl ascBiras
A aais WAl (13 Rawy) sharp tom
A AR d g Al d A 37 s, WSsau
auz 2 A Al Ra-aiais 0.1 8.

G4 :

_ 18000 _
wdl v = 3600 =5 m/fs,

r=3ma p =01
wrflde anisanon s U Hedd AU Yo

Vm = \”'l's g @.
S -J(OJ)(B)(Q.S)

=1714 m s}

i ASsARAUR AL dl AL Sl UL Ay
(5msH S we D ¥ d el suy slip as
il

Belgml 14 : GergrmL 1340 o 2l
AHsAuAA 21 % auis ul slip au Raw
WUR A4 A, dl a8l o 53¢ AdH, d ol
AR saldy,

Gha : w2, Wieemol wgdl Fmwoudl Y3 wisd
Aol 2d B wdsauar Qi R wd 0 AQ
<" 53l Ause (contanct force)l aguisiz
I 3k dRelL 82s a3 Jewolndl ol dadl asiy
B, viel, wdsemar Qe Ra wd 0 L8 AMA
52d Ul Al eflsd gyl salde 8.

A\ P
60

\ | BRde RBau

Rsind ANl Wsa

\fmg

2ugla 5.15

dl R 2 Wese U Wl 43 g, iudon
9. A ol 6 825l Reos® A Rsin® Us)
R sin® ses %33 Ioudl e 33 Wi 8.

2
. Rsin® = % ()

asll gl well, Reosh = mg (2)
s (1) A4 (2) Q3 eudil,
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e_ﬁ e_ —lﬁ _4002»
tan—rg:—ran g )= 3

(it e ay usd <ol ag 7 BRRl)

A 2 2L AN see]l ASMLUNA Heedll
ygL Giell ama.

Bele2®.L 15 : Motor race M2+l s
aduusiz g5+l asalfizdl 300 m A4 glou
15° 9. 24 Race car<l 2+l A 24 25
azd-{, adeis 0.2 €A, dl (1) 2l 8l
Frauzan W2 s134 32dl optimum 24l ucnadl
AHH WAL (1) U 25 Ul HsuH AN Ay
Jeel 4 ?

Ga :

@) A Ad douga el u gdaen
e, deleia-l A wes ¥3d Tvowd s 3
Ul 8. uig gl optimum U dasiaxil

Ao wes o Srsowdl o Y3 wsel e yadl
8, (adgwndl o3z -el.)

optimum MWW YA v, = (frg rand W,

Vo = J(300) (9.8) (fan 15°)
= 28.1 ms.
(1) HenH AMA AU HI2-L Yo

n, + and
Vmax= rg 1 - ™ tand yRel

02 + tan15° ]

Vinas™ \IGOO) 08 [1 - 0.2tan 15°

= 38.1 m/s

5.12 %3y 21 w3l REAZH (Inertial and

Non—inertial Frames of Reference

wadlsaslz ¥ adydl wd ¥ uRRufu
wadis 52 D, dd (aa + wWRRRA) Riagy
s 8, AW U MR- AS L el pudl
Fladd @B wg S 23 &, wam qadl al
Rl wa S 2k 8 5 udadl Ald sl um &S
AL 6,

UL 3 adl vy [Rr ol A8l 9l sl ey

estll Gud B, Y A weadl iy uwiad
sl 9L dd d % ol #Ham Pfl ol 52 D, AR
L S5 assl el Aol A ey (B gdl
wel el 5SS assl wRldl 4 gdl ¢l gdeR
s 65 MR AR dud WMl dg uss)
didl i1 dv Al ¥, M, sudl ol (3
nmdel) FRRHD dxi v S el ma aoag
L dlel el 2l ussl vigeidl Sl dl usl Yesi-d
afardl uddl [Mud w2l ysdl €la d3 Al 89,
s 3w (oo, dl ol 3l akg R eus
o 4 aEl Yl d-dl afasll viawsi R
ga) " ASA.

2 2l wedl e @ % RER FEudw A
s PRl Al sdl REAFHHL el afs
wddl [ wuy 8, ya wdol Fladsal
Gy uoudl -l ¥ [FREazuul dzadl allda-dl
uddl Ruy umy 8, aA w3y REazu 58 &
A ¥ [REazuul A umd «dl, Al 2l
FEazu 52 9. wsol sedl Fiagu Ay
nwsedle REadus Gelgral 8. Gur-L, o1l ald-u
Gelenil 2R o Rl [ dla, slaa s
Qouell . 52l Sin Al A wsedla MEadu B ua
N0 AR amd A ¥ an sy By 9,

srdedly, REuduui ol al-Al wafui
LA Bls AL 6L sl B dx L B. 2l
o el (pseudo / fictitious) & Fp &
&, o dl A uslell @l AnidWar saBaA
Ged 8, 2 W F el o Bl Gedu sl
& d W2 2uld usd w ola AS ueld wiaBu
sl ogudl dl ud M F, @ A (Radu-d
naofl afd- S8 o awdld Gl wud 8. »udl
Al suoudl aa s B, w4 Fo Ru da
Fueil 1ol [z Rl iy B,

1l REasal 28a m eu-u veeld, REa
FuAl MAdL Fedl ¥ aml HAN [Agg RBwwl
AU, WA B, A iRl 1A @, 58 B, 2

well 15; =m a: Feq, o, REMFU-L uda-l

BRe Ruvil 2R, e oflod ¥ ool ueld uR




118

aifdsQau-

WL dRldl S ael u R s3A ueisll
ARl wal sacumi 204 A, we Aul § 2ual
Aug2dd wdall REudu (wossedla)-i Aeolad
el Al ol Mynu-l qeedl Ghaan o wudl
Qi AR o F Al seurtt 532 o, opsclly
FEusyui 2 AS usuRll ou F ol Rak
seeurll w2l

5% (merry-go-round) » 4el U4l
(rsccdly) FEusu 8. dul dalld asda
adl A YR aduatll W el eadl g
O wd d dss @A WA 92A aridr yivua
(L WAL 5L Gooln) glAL Y3 usid 8. 20
ardls on 9,

yig weRA adoein deell g ds wa
arlg sl (g2 #516 wal ciardl) el ay
8. v Rl oA F, 8 vl df sreu i 8 3 d
N4l (escdla) FEuduml Addl 8.

yedl ym worsedly MEasd 8 ya dqu ndan
SRR HANL % YR A B, d Wcld Y LA 9.
Al euaeils dgal yad yeld wsclla Biadu
el @l ¢ial 2 ol Al Fels A 8 3

A S5 s vyscdly (udol) FEusu-l

WARWHL A oL (7) DA, dl Bl FIlas

m el uelddl ald wuwal wd ueld wr
ofll ol Aol ARl €1 d ueL oAl e

15:, =m(a) o A Buni aqaig amarg

el ryenisl ol ol (sl Gualol sauel
GEWRR 16 : 60 kg 21 HRA4AdL WA s
Rigeni [Bio-oid-a w2 Qdd 8. (a) A [se
2 m/s?AL udadl (i) GuR s i) 02 azs Al
53, dl M A J2g a7 ) % gl
Jog qdl WA, dl WA awn 3¢ dlwd 7
g = 10 m/s? L)

G3e - ugid uR At Yl ARcANn doe
w 58 8. adl, w = mg. Sd-= A} g ax-on
Ned drdl awdl a3 ueid v awvlg dasa sidl

del lalzuen. [ge RaR & & v doe] ¥dl
du Ak A oy REadn 8, v AR g
WA A% w, = mg = (60) (10) = 600 N.
3B ol 52l gl e i ol eugrl e
el ol fR 2usll (5.16 a, b, Ol el B,

e ol
ma
2 ; N
&'.éol [ i { I [genl
a r T %o
Qx| ]
mg wu@tg[l o qg;
(a) (b)
oyl s
¢ ma=tag
[Rigg-
*T I udat
a=g
Q’a"'ll
mg
(c)
2usld 5.16

(a) (i) [ged Gl Ramidl nan =g
<oddl dl AN nAd{ REusyul 8. ddl
Wad Al ARl nda g wud W,
qell, AARWHL d dx16 mg vl awl 8.
AR du oy wResdl an
W|=mg+ma=m(g+a), Al 9l L sl
QA YR Sl QA 5.16 (a) ¥ sld-urd] wadl
g ¥ dasn WABa 30 @,
Loddlug A = W,
= m(g + a)
= 60{10 + 2) = 720 N.
(i) [ger) avi nda = a.
ooddl 84l 2 daell Readaal 8, qdl
Wad G4 Bavii 2neuxl uda a 2mdl W,
qofl, ARWHL dd ax-en mg Wl 4l 8.
woaHlRnig drl wad ulRendl o
W,=mg—-—ma=mi(g - a) dsll a3 il ool
W, dd-a W awl. 2k 5.16 ). dd-~u-l
AWl eg ¥ desn Al 30 @l
oodlug ¥ =W, =m (g - a)
=60 (10 — 2)
=430 N,
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(b) A [gerl 304 qdl mu dl, Risza=¢g
geal MANYl Ysd Udd 8
soellud AW, =m(g—g)=0N.

i UGl (Weightlessnessydl szl
s 8.

5.13 aldeueul Sudizl Glaa 13 welesd
(Guidance for Solving Problems in
Dynamics) (W2 25l Yd)

(A) ollRslauani gel-yel 2ds usi-l
gasitall, WE 22 - ‘ade’, ‘doy wlazay,
‘dosien’, “ulABa’, ‘saidl AW, ‘U8, ‘Gaas
ol ‘v, Seoudl s, fae fagua’ [Fama
- gl gel-oel AEL AU 8. d-d sl e
WAL el 2 oaL Wil vl § aa.

B) &4l dsua (Tension in a string) :
s 26 WMR wHl ws A4 83 #s vad
(s = m) aesadl 21 485 (tight) ad =y &
A 2l AR 9L eds Reudl denadi 8, dd
say 8, el A0 B4 WAL wRuei-L
WA - SAsAA A Aus By 2w usidd-L
W2-Ses2ld 9 uRuz Qaaiesly an aisl
&, % Aubun sdal ¥l 2 2 Audoias) S8
il wdl ol sl ul azél 3 B,

O

» T

7
l mg

2usld 517

Lo qd AL s Blg 2o ws [@oeus
2 oflon (A1) oflen Qewst 923 wa dud el
Al 8, ¥ wenl Sl Az Fun Yool qn
Yeurl ¥ v [Qze Burl €l 8, 2L 64
Bl 42l datdl AuSelial AL Ye
{common magnitude)l o (Big, i €)Ml Geaag
dgua T s 6.

o 6l casl (vied 3 s Wdd,) €lu dl
aldlil eds By o dend T a3 €y 8,
(vt 2 suod ue AUBAL v Ry, 6llsid]
asy.)

slAHl P w2, PO d5 dwud T 211 PQ

ds dsua T, Q Bigyl QP a3 dsua T =i O
Bigsl OP dé dsust T awdl 9.

qdl 2 e & ¥ verd RE dadl mg =T

(C) Free Body Diagram ( FBD) : 243
ARl =yt et 8 Furi-l needl alizure
AL gel-gel sladela Giell aflal x5S
aR Saaul As Rl ay uelel sl dy 8.
w1l uglel Asollan YR @ @olidl Sl 8., GuRid
g5 usld 30N URL Bidolddl € 8. wiay
fasgeiq G3asi, wsialdl (3 doin) ame
(assembly) ¥igll % auoi-{l ola-{l Al seu-ll dla dq
2B ‘dat’ dl3 Adir] 8. A wset ol eyl
A4y 2UMEL WAE Al dal YL A ddliddl My
URaslA URAR d A 8.

Ayl Gia Aaadl A weudai Al yol
WA, <l

(1) yel-9eL uadl, du-l wd Aadal ueiel,
AuA 25 vuudl well adan wpsdl As Asiens
sugld Rl

@) % uelel (3 werdl)Hl afadl a2l s2dl @,
ad ‘do’ adld wie s,

A s sadl Y el dol RQard da d
b g % q ob weldlil ndoRBY (@ +
Raw) 0 €l 2Ad=.

(3) dal R AU oudl-l ewdll A3 edldi
ool iR viey YR A cndl osl ool wiel
oiritdll, 20 AWEML dA-l 2 Gelaar (widlRs)
ool ALY sl ),

Belg o} duglani WA ax- Gad Gaal
s gl eulell 8, w BRuMl Gemadl aul
ASH, dl d L yael 8 1 (Augla 5.18 (a) (b)
(c)). () ohorei ayrieiy mg (el w2 il oy
W B @l 9.), Gi) gdl 4@ ol W
awog, dot uciendl o (N)) (Bled Rawsi) (v
4l % 3 ol gell U AR uRL ol uR Al 8.),
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(iii) gelld Qe Mg (@0 o wRRakl gel
dny ol ur @l 8. (iv) gl vr el <2
ag de uawsdl wa (N) (Glea [Rauai)

(v) @I+ YR ddig oA (m + M) g
Ny

| mg

(a) Ny
N
¢ ]load S
mg mg
Mg
(b) (c)
wusld 5.18

21 o8] ool sui ool AaddHi dal wsd
d Yol A sdl asd, ouil Yl @ ag da sy
8, 4 we 4 & A,

g sl s+l o sUMl 2 Gl dl #US
A ol YR ¥ ALl Soll (3) B (i) Bl del
A5l

¢d oA sl s5d gelll oulami o W dla,
ol gellnl dot adld Aq ud A Gurnll cdiell %
o), a5d gl v ¥ AwRldl Sld ved %, (1), (iii)
A (iv) 1 Bl dal Wi,

o wngin, (el + gelleu), AL da-ll At
W G, dl Bl odal U Adldl ol suslL sl
(2) (n + M) g w1 (b) N, =il @ai W,

(4) dotl A Blg adly culdl, di 2 @widl
ol sl AR 3 A Bigaedl saldl. 20 2R
free body diagram (FBD) 5& 8. (2Ai]l #cl 28
SAUN Al 3 20 RARY dot sl Y 8.
- eflsail drl W aldl ool o B wugldul

calod 9)
¥, 2R (FBD) i dot 43 uRaiR U2 adlide
ol saldani <l

(5) ¢4 dot ¥ Rl ol s dla 3 sl
WAl €l d Bad X—28 a3 ue 53 A
ad de B Y—aa 29l

89 dol W2 @wddl sl X—aesl wReusl
Nl d YA detl 89 A dil X—{BadinL
nAA (@) u 2RUsR F2q W & A salag
adlsegl avil. d % wugl Y-uesl u:ell el
wdlsam Hoal, vial wilseled ol uMlse)
58 8. L Alseeld Giaail dui el aua
AR & @) qell 2 8.

6) % “adl WHsWL sl Al AR
Aval ay €, dl WD uAe sl do Gaciae
ol S5 ot dol ddd @ d-w FBD u’el
-y ylsel Hadl, Gia Wi,

Belsel 17 : 20yl 5.19%1 eallai AR ealis
3¢l WA WA sol 8 sals 1 2 2 dusai 9.
3 o 1+l Aawdl den 3 A 24l awdl adA-
gdgs 1B 2 8 osdls 1 A 24 sisellaa wd
gafl €dl a3 sidld DA ¢ddl v wial Ak
aRaldl wrell waR 539 B, dl edls 3 Yeel aguy
naoefl aHEles Ral 2l 53 & ¥l odls 3 Al
ANA 1 »A 2 afa A 52 7 (L Gelswl Mot
s g 8.)

1

gl 5.19

G4 : 3 edls 30 wBERey Band (mel
o1y dg) ¥3W dyan uddL a B.

cels 1w il ool {3 3o 4

(@) weell dRcusl o = mg (R wni)

(i) eells 31 wwdl @} awvg dema = N,
Gltd R

(iii) €11 @ awig denasa =T (BH:ll o)

(iv) wieew = PN, (el o)

(v) 2ueiAl sin = ma (s1ell ouy)

odls 11 dol dadd okl d FBD vusli
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520 #i salde &, Qd Rami A5 » wReusl
udoL 4 €S N, = mg.

»A Wiy Basima+ PN =T

mg
2ugld 5.20
*ma+ pumg =T 1)
cells 2 WR apldl ool 3 yoyu wd
(i) yeedld, 2)Rrcusdll mn = mg (R W),
(i) seis 3¢l Awél W alig dolad =
N, (el d29),
(idi) 913 a¥ awig dguaon = T @l Ry,
(iv) alewin = PN @l Rauni)
) 2Rl aa = ma @l uy)

teflls 27 doA ad3 sl a4l FBD »ugla
52131 caldd &, wufEker Rl A8 o wWRand
uAA A glfA N, = ma.

i Qs Rl UN, + T = mg

S uma+ T =mg
T
KNy
2
ma N2
mg
2usla 5.21

wlsel (Dl Tl Baa 3sdi,
W + ma + Wmg = mg
na(p+ =g -

Cge=g | LM
'a_g[l+p]

Gelgael 18 : wis udAlBid Maandni uris
giell 25 QIM @l 9. Al A Yl Qo
a2l couplingdl GeMddl dud dal 2141 i
2241 Qaie 423l couplingHl Geoladl dRila Wi
89 3 AR 4 2aeild eladl

Gia : aRl & WilFdqg nad o wad
o = P

A 85 Ao R alg e = f

€35 dIng e = m

Au Hasudl-l 1 =g

—a

H_p—_lf 1 }_LM—;{:' 3 }:—T’Tj TRESE H
f f f o f
sugld 5.22

ygdel AR Aol FBD [Q2ukdl, (bugld 522
o)

P — 4f — T, = Wkl a4 = (@dma

& T, =P -4 (f+ ma) (1)

B T, 3 2 n w2 Qo a2l dgua 8.

2 % dd uddal 21 4ol FBD [Rurdi,

T, =P — 21 (f + ma) )

sl T, ¥ 210 2 22301 Aot @Al
dena 9,

wlseel (1) @A () vadll e B 5T, # T,
AL T, > Ty

BEl82BL 19 : 20 kg sa-)l WS salls (A) 4Gl
U AU R 4l Al R 2 kg sa-dl Bs verd
(B) 3l 9. A A Bell auidl qad-l wialis
0.25 8. W B W2 2 N q ot aufEfar Buwi
@l 2l Al @) cdls A v usid Bel
UAAN B (i) A 2 B -l azdl et wigewo s,
{iii) B 20 &M 20 N 4 €, dl 21 ol Aluxl
Al g = 10 m s d),

[ B |——F

A

wugld 5.23
Giet : 3 YEaRa S ¥ 2l yHl avda o »
Herd Rad wloen sl 20y e, iyl A
A B a3l 515 Wl o 2l 8. »12d 3 A ein
AA % A5 o ueldl i A Al sl
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Yigd Gruni vy Fad waea = pumg

=(0.25) (2) (10) =5 N

(i) 242 B WR 2 N o ol @dusarl 2ud Qe
A A B @2 A AU udl A €A sinen uda
AMIA (Rl 3 a) €il. 80 X ¥4I = 60

1 = 0.09 m s

(2+20)a=2.‘.a=ﬁ

(ii) A 4 B @2 awig wewa f=F — ma
=2-(2) (0.09) = 1.82 N

(i) %A 20 N - et adugeun] ud, dl 2L oo
2 qedd R wdRem (5 N) sl 9y €15 ea
AU B 923, Al U Aeiadl Bl sinql Hadie
yell gei-yel s 20 WRRAMHL A 21 B -
FBD w3l 5.24%0 salow yro-u ¢,

N N
B
5 ] 20 A 5
N
2g
20g

2ugld 5.24

el Wl 20-5=2a, . a,=75ms?

— . — -2

Wl 5=20a, . a, =025 m s>
Gewgaml 20 : »upl 52541 eule HRIR
m = 1kg 2 m, =2 kg ¥l m, = 3kg sl
A0 odlsud en Wsd €l A olidld dud
yulalay, dal awd W W 8. sam VR F=
12 N 4 o aaidd 8, dl () 20 darl uday,
Gi) m, w7 m, A QML Gegtag aL T, =i
(iii) m, »iel my a2 A4l Geoiad e T, 24l

ma m
5 m,
T; T T, T E
2usld 5.25
B & (i) Bl datedl ML
48 4 12 )

4= T 1x2+3 2mS

@) T, = (m, + mya=(2+3) (2
=10N

(i) T,=ma=3x2=6N

WA dol WG o o (12 N) m, W

el ouy Al B, dy Wl 2L slvial 06 a0
A Al uRell g widdued apudl.

Lol iRl il dul 33 el sl w450 Randlyl,

2. veuldl (Fulia ol g vl W sl a3z 8, sidl AREleadl v e
el ARl »lan daefl udl aldn we WA W2 ¥ olg s adgall a3
W B, d ode (A ugl as onal ol % D)4 udiRll aaa W u .

3. Sl vt ogscadl Rans, yed afd- wdal [Ran-dr uai da a3l w
Ad 2y sl - “ueled wa AS A ot an @Ry A U3l Yol Faz wad @B
% @ B, s werd Wdil 421 waa wadl ud 8.7

W Fun andl v 200 8.

5 =) - o
4. weeld Pewd p =my A Ak AR B, puA AN Rdl §8s ay R

I B,
5. <Yed-l Al ofldl [Ran :

Uil dounl 3Rl UHULR @9, Ul

yGerll e aadl Fzdl A cadadl Ruad @y 8

- - =y 4 —
F =dP /di=mg » ulta dd4 8.
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10,

11.

12.

ol ST 254 newton (= N) 8. 1 N =1 kg. m 572 »U [y ol yed aid
_}

8. d wddl Fran w@ YRl 8. (F =03ad & 3 2 = 0). 20 wisesl ¥

ad n F ad 4 o 29 % u3 2 da A e B, (el - vled

=
BOUGHL HMuel - AR 1) L F sl wRewl suel a8,
LAl BUAIA W GO il o ALl AHAAL JRUSR B 2L UG 60l A AU

Yl adl AR F % Ar WAl Hag Sl 8, wa ol &k Hudl usi

£, % oUell BUELA (%’ Ap) gedl o &y 9.
el AUl Ao Fam : “els Buenn dhui wuA qeusi w1 [@e B
A s G 8.7

ol édel i % @dl B WA B AB = -F pa- BHIGOL 2 URABL 610 6 As
Al o @l B, Al yel-yel vell YR adl 8, ddl dxdl Al 5314 A 53
st AR, wa As % yeld-l vienl gelgel ol aRld yRaedl g . (u
il Ad i, Al anydl aldaei ¢d whll Rl ai ‘sel-u daiyg
sfdfasu’ - i s AW AR 1)

Qarin AL [FUd el Al ol Ry w1 ol Fun udll wa 8.
del M Quig 8 1 “wEdl SRl dot §@ AR AN W B,

s Bigansll ool Ned % ool sildwy s o Bieniel vaR adl du dal s,

pual wolsdl s 3 wedq digad we 3F =0 aq ASH. aell, 2q3u
g2illl Rl wBL Yru 4l AW (XF, = 0, XF, = 0, 3F, = 0)

b2, Al el Audlal azdiqn Aub o I8 Geed 8. A xWEa 3 ardRs
e aladl [Be 52 D,

R adasn f, < f o= N2
als adaen £ =p, N

p, = REd-aiais

B, = oles adis @A p, < B

Rl adanll sl ugd uz mv? / r Fed an aguHill 3w des ddL B,
dsl Froul o 58 @,

waddld assie el Wl dewn dad #su v, = Wfu, 12

p, + tan{-)]

= It
Jaadnol asisiz el yarll HeTH Harmd ML v J 8 ( 1 — ptand

% REudAL el Al vdan g wan am, ad oselly REasdy 38 8
A i A wa 4wy Al serselly Biadu 53 . wan daacl REudn
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gscclly MEudy & 27 uAN "Aadl REagu vy Riy 34 9. voscda
MEagu-AL udal Fedl o Al ¥AdL (Ruoirl uda) Aye Ruwxi ued w
sl A Al Slugil Gl asiy V.

Al [Qeal W2 st [Qsequidl il [Asey vaie s :

1.

("]

th

100 g snrl vetd Yz ol endl d-i o WR A5 20 om 57 $9R A
8, dl ¥ 4N YA .o N el

(A) 02 (B) 0.02 (©) 0.002 (D) 2.0

v ¥edl iRy Pl AR sdl mosarl A olell, umERes wd aderiRa
Al W R war As M easl disad sdlsil gl G ad wdl €, «l
L AYsa dA dean dadl afa sza ?

my My

GV y a— ® M-m
My my
© M+m ) M+ m
B[R 2edl w2 adl sl 1ol Al wd wueudl 9 ?
(A) as-i 2=+ (B) SR
(C) Yl 3cania (D) Rell AA Asn = ada

viglml selen Yoo, As 8 kg sa-L usidd 8 gadl Riood-u-u Y azsda
B, dl

(A) A Blo-tideu o} Al sa 8 ke 8. H
(B) A (R¥id-sid=u a3 Altldl sn 4 kg 9.

]
(©) Gy Ad= 8 kg A A, Gd-u 0 kg -kl

(D) 6l Gidw dd Adtldi 2q AR 4 ¢d ua a4l

8k

A 8 kg . <
wusld 5.26

9 Sl2-l A 1R AR AN U2 m soAl Bs edls e B, dl sl WA 3
odls UL dlolg dusd ... Faq «dl.

(A) mg (B) % (C) mg cosd (D) mg sind

9 ALl 25 1 AR 2 W2 m eusll g odls A B, € 20 dA (sl +
sells)l WHBilay RBaudi »idl dd @ udouell ol guqaHl a3 sdls 2 U
AR, dl g = . .

(A) g tan® (B) g sin® (C) g cos9 (D) g / sin6
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10.

11.

14.

(=
un

s Rigeri ad 281 6 s s ae Add a9 W2 s odls W 9. wuR
g2 ufamdsl ¢ A (A Gd? R 2L odlsl aa-l Al wda nao sedl
gl ?

(A) g sin© (B) asin®

(C) (g — a)sind (D) (g + a)sind

AA-niel uct QA el

(A) s el A5 AN B UB B Az B,

(B) w5 usiddl 26w 2am B, ueL nAld Hey esa B,

(€) A5 usid-l 3y 2N @ A gL Al AN B,

(D) s ueid-l B AN & W o Al B,

yeellell AWMU M2 S0 R Gualg WA Ma FEadun 2 3d Fia
ol wdlw ?

(A) #xscdly (B) wscdlu

(C) wicelly 3 wwsedla ad & (D) Guaniddl 234 <R,

25 [Ageul Qele alsau eanidl Rsst wll an 8. 2l [ge RBR €, dl 2u
Russinl [agenl M wdladl 7 a4y adl 8. %R [@ge 6w aze uadll ak
sl €ld, AR 2 o RSl aBA udiadi g uxy sl 9, «dl

A) ¢, =1, (B) t, < t,

©) ¢, >t D} 58 sl wmy R

B (Ggeul Qe Al gamidl Rt ul i 8. 9 (ks FER &, d
Russinl (gl dBd udiaal £ ama @l 8, 2k Rige GuR de wam Qi
A sl it AR ¥ RssiA Al wdiadl 7, 1wy wsl 8. d

A=t (B) 1, < 1,

© ¢ >t (D) 56 5 us <l

2. e 80 m QA ddl Noleflall v Feal qoell As elaie des flaan do 3,

As AL 1 oNollation wan w24l sl wud 8, ¥ dlaad w889 dad v

RiR an &, dl glae a3 eyl W dpld naiad ... gl
Nmyv alNm nNy
(A) nmv (B) =, © =, D) =

. 15 kg et RE2 ueld U2 0.5 5 W2 sl ldl B, uol dwlg oY g wdl

weid 2 s 4l 5 med vid2 sudl €y, L d s e dod sl ?

(A)SN (B) 7.5 N (C) 10N (D) 125 N

2 kg e s veld W4 N o o X—Rasl w3 N ol Y-Rasi adl 8,
dl o uelddl ML Y Beg edl !

A 15ms? ®) 20 m 52 © 25mys? @) 35ms?

. 400 N 4 dgud vl % dd s £§ s e A el denad 8. 30 kg ea-tl

s qle R usdd 6 w3 8, dl 0 edldal s B dr§ 4
¥ ?(g =10 m s dl 2 ERYU &N 2avel)

(A) e 5 m s Al viam Al Gur 22, d

(B) <t 2 m s~ 20 MaaHl Gur ad, dl

(C) g 5 m s> »uM udoRfl Gu A,

(D) digl 12 m s™iFL mum Qo Guz A3, dl
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16. 05kgm sl Aol »udl 2l 3 2l AzudA gl s25dl A 0.3 kgms™!
A donunell 4 % Al wr Ayg Bunsil ws 3su . A sad 62 wd-dl
Aviaud 002 s Qa, dl sz a3 A W adld s Al
(A) 10N (B) 40 N (C)I5 N (D) 30 N

17. 1000 kg it A5 osellsn 2oa-ll axfaler wudl v Br Rl ol g
W2 200 N auflay andl 732 W 8, d odis uq 20d-d qudl a2 (G
wiels dedl wdl ? [g=10ms2dl)

(A) 0.2 (B) 0.02 () 0.5 (D 0.05.

18. sughl calon yoor anlERey wiplEa AUA w2 Yl 4 kg, 2 kg #A 1 kg
gl odlsl dot YR 70 N 3Ry el aousami 20d 8, o s il asia
T, =60 N &, dl olle &dui deud T, kadl ¢d ?

2 kg lkg _F=70 N
”% |
////////////// |
wugld 5.27
(A) 40 N (B) 60 N ©) 20N (D) 10 N

19, aderRRd 2Radl wrell v s3dl

1AL A% 93 30 kg A ol 93

50 kg sl wsld @esida B, dl

L ol Mol 26 »g, !

[g =10 m s2 €] 30kg

(A) 8 m 57 B) 6 m s

(C) 25 m s D) 2 m s? »ugld 5.28
20. »uslaMi salod 4o 2 ke, 5 ke

¥ 3 kg saq sdisd qi@ 2 Ske
@Ay wwd uz 8 83 dl

aRRERA ool vl wur adl
é:el&:l el Wl Adal 8. 2kg 3 ke
dAdl Md9 ed) &d ? ¢
[g=10m s? dl]
(A) 1 m s B) 2 ms? 2u5ld 5.29
(C) 5m s~ (D} 8 m s
21. wiglani zalen Haol daw wd

Uusdi wal 5 kg edls 03 widl
vesiadl M2 wulily R

50kg

Al udl %3l mu E-i e F—
324 wdl 7(g=10ms2dl) edls
» €l ARl adels 0.4 8,
(A) 200 N B)20 N
(C) 125N (D) 125 N

ONONNNNN

2ugla 5.30
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22,

23.

26.

S5 Rar ol [Rsle udl A8 2sdl wy B, B 6 gseilAl QA wgsd
27 s A 37 s i, Al Sllon 258 B Mew ded ol ?
(A) 13 #sn (B) 5 54 (C) 6 visu (D) 13 WAsn

siglHl salew yoor 2.0 kg 217 3.0 kg g0l 6 oallsd ade Asa vroldl wadl
warR sidl gadl S04 8 82 AWt B, B 2 dot @R Wy, A wdeeadd
Y wA B DAL (g = 10 m s2El)

(A) 20 N, 210 w2 A d4s 2 kg
(B) 20 N, 21 W BuR dis |3 ke
(€) 10N, & w2 A azg 20°
(D) 10 N, a9 42 Guz ds
2gld 531

. Fufd (man) oguell ol sadl gaui 63e vis qaus deu gladl 28al Rusin

Qled Bounl Geodl B i Al AR @Esdl Al wiasl wedl 20d B, 0 sl
Rugsil o 2l oz 24l uz R GAea FAdlasa 3l s ?

(A) uRAQULsR (B) unldlaor

(©) Gled Baml yam i ul wBani ¥ (D) adamy

ooy w0l adiel @eside A Geddadt dadl sl dlas W2 @) ol

afQuel HicBigA €ld, (i) Nl ofaua W i €id dal BRusiai
205 613 qdl iy, AR el @gs Al Yl sl At s Fal
g ?

(A) vl as, R 3w (B) nelRail Yom, wraausre

(C) GrdZauni 3w, WRadusR (D) Aedzami Y3v, AR WHL a5

gl 5.3200 sulen Hwel elsq

80 1.0kg €l dal A 25

UM ol Bs YR g Al

wial 8. v Rax dai Al

ocls R Al iy a3 2 ol

ocils A @wldl AuSeranl Hell
wsd sedl seal el 7

(g =10 m s dl)

(A)40N,50N  (B)SON, 40N
(C) 40 N, 20 N (D) 50 N, 30 N

e | G | |t @ D

s2uyld 5.32
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1. B 2. (D 3 (D 4. (A) 5. (Cy 6. (A)
7. @ 8. (D) 9. (A 10. (C) 11.(A)  12. (A)
13. (B) 14. (C) 15. (C) 16. (B) 17.(B)  18. (A)
19. (C)  20. (A)  21. (D) 22. (A) 23.(A)  24. (A)

25. (B) 26. (&)

DAL U Z5UL FUBL SN :

1.

Ln
.

02 kg sl s edld 2 m sl Aol Gled Raumi Fseumi wd B, d-n
Ayl sl Bigsl () - o yed 2d &R ? (i) du udd yeu ded
o8l 7 (i) Al NR aoidl s Mer 324 ¢l 7 [g = 10 m/s? 4L]

[reutll : 0, 10 mss?, 2N]
-l L AN,
wopsellu Fitads ded g ?
wfEly 2ud v RER Wd Wras 2 v osuel]l wlRaunl ol sq drAled
A, A aui afteusil gfeal g w8 7
s ueld W2 F = ¢+l 20du 2usful sulel 8. 2udoedl 0.03 s - snunl
Qruddl 3l Y (Ap) g ua ?

Y
7
I
F oo :
1
0 X
001 002 003,

2usld 5.33

[l : 0.3 kg m s71]
»fRa old wed 9 ?
WAl et Wby ya il

(a) (b)
2usld 5.34
wglni galdal wel aial o olsdniel s RER 8 A &4 udoiell am w2
Gladl 28 & o ¥ &gl asAll 7 (A 0 R nadl awd @y 6 8.

uABid oflsainl daudl w2 ollsal udordl [Aye Bumi 260l s cwdig
ngeng 8.)

Mufid adousiz Uaxi () Ao 3t yer 2 da 8. (i) B van &
8. (i) dol Baw sum &la & - A a4 wais s [t : ()]

[2 % NHIEL HA, dOHIAL A 6 200 UL diL d Arlldl iR d-L Salsl U
Ad % UL
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10. b adousiz 2l salMauqt weEdnl (1) Qo He, (i) MAold Hew, Gif) e

¥, (iv) domidndl wkw 2 okl @ 2un ) &y ? [rasl : (iv)]

AlA-AL WAl wAe] 2UY)

1.

~ 2 -
Qopiriel g 2l el Al ofled an @ul, d Wl F = ma
SCCTR

datrin AR (UM avil ¥, s Gelga o3 Anndl,

y2eirll dfarl uddl (R A ofll [Fay 2l oid Rl va (@9 s6-58
Widl 21l 8 d sl

Raquim (A9 sl wnoal WA A i3l Rl sl

AW 4stsR AL U alell Mend Aeund A (v, ) W ¥ Aadl
Aumaasll asisiz el w2 A 52l At WE (FBD)l mesdl Hedd AcMHA
#U (v,,) 1 YA Aqdl

gl Gt B SlReid el

Al siven ael

1.

sisoflon azg 5 m s~ AL Q] Al s 4 80 g sl AMA Alensil wselon

i Ay Wadiarl ali-l B Gaaiedd wisor dedl % »ew ol 51 €,
Al S5 ls olouml ol ool Uz AAUIEA o+l WML ¥2dl <S8 7 s3s olu-L

qAHInAL 38R, HeL deq wal 7 [cuel : 0.8 N s, 0.8 kg m s

6 kg ¥4 2 kg enll 6 el @y dRl wwd wr vl Al d I
yial 8. 9l 6 kg enirll oells U2 2 N o ol anflay (Rawnl o edlsun N
W oA WA 43 eduscul 20, dl 2 kg el vsidel Ao ded) s T 2 sdls
W arld o 32d ¢ ? [ : 025 m 572, 0.5 N]
1 kg, 2 kg > 3 kg ea-il ARl

oqlsua AuBERY dil awdl v

soflown udl d A A 1 kg
oLl ol ' L

U ocdls W2 12 N o1 gl 12N . N -
gl Hwol @dusml »ud ),

wyld 535

(i) 22 valsL siAal 2 dat-ll NAL (i) 2 kg B0 tells U MAM odls ad Qg
Aub wa v (i) 3 kg 0 eddls wR aid Audoa WA,

[@euet : () 2 m s (i) 10 N (i) 6 N]
Mgl 5.3540 sulean yoa
Al wa 60° U lal a
U As 50 kg en-ll edis wiq 50
30° wL el a3l uR s 30 kg ke
gl oells Hhl A 2is 2uR(Ra

30 kg

60° 30°

gl ¥ Al AAN By gl
MR 21238l waell R s 2usld 5.36

sl & sugall U 2lsdAl B, dl vt cdlsul ddal dadl Mda A ElRui
Gemadl asua W4l [g = 10 m s, +/3 = 1.7 4l
[t : 3.437 m 52, 253.11 NJ
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3 kg F2dl uHIA £01-lL A oclisd slsollon WA sagl € 4@ ol ¥s wulEley
Awd uz Yral 9. wmidl A5 s eells uy By Rwmi 20 N oa
adusendi 1, b €35 oellsdl 1A 0.5 m 572 Fell WA V. ol eclls WR @

wigen wuid B, dy A el Geeagd asud 2. (st : 10 N]
susld 53640 salal wue C Y=,

L dolfl Al o 891 e (gl s —F
w2 AL A4l F, A F, y T — 5

(F,< Fyadl &, di Adadl y

wdd AMUWHL Ggaadl dgua wgld 537

L4,

[aust :T=F|[ 1- % ) +]:'2( % ]]
Vs % Yl Al sl 2.0 kg ; (M)K
gl s wsld M2, d-u
svuiofbigal »d x - ANy 301
£l BUEL 203 (5.39)41 eeledl 20 frmnmammanana- ;
O d@)e=2sd(H) =65 10 /\
BIAN YL ANAIUAL WIS vl : .
wuEd-l el DM, 2 4 6 8 10 ts)

2u5lq 5.38

[wauet : @) O, (i) 30 N s]
m, WA m, sl A qerl el Aselln W2 asudal agawssl sadl iR dsa,
s Wil (R Rl a3 3 2iselload 40 QiR dudl slAl 2id 2upsd s AA

= sl -
5, €, dl 5, el TR

[ : =L =
2

8 ﬁ]
m,

6 Ao el Guz-ll vl dous el (aderRRd) awdal w1 A
el Ao 28 (vizoidl) Awdlawll 8. wu a-l 2Rl Ws edis a3 A
3 Al 20d B, AR RFaR 4T odl € dl edisHl A0l x4 20l 28 wwdl

qa-l ol aiais bed)l edl ?
[(FUn : P = 2tand]

X
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6.1
6.2

6.3
6.4
6.5
6.6
6.7

6.8
6.9

6.10

FRILETE

S B UM B gRL U
sl

%4 oul gl Ag sl
-Gl

FRAR-Gxn

FEARRanAY RRQ-Gad
ARl A2 oo v
RuR-Glod axd-) dsit
Wil

FEfeuus v viREbRaus
Al

E-uRsumHi REldeams el
* AR

o Y

sy, Gl A war

6.1 Ulidrll (Introduction)

Reneiz, s, Qod win war uedldl wud dW uBERid
¢lal, R By aud eleuadl €Y, dil e@dl & wadl A9
AR 20l 48l HRdl A, dl vl o Bl dall s (sd)
53 B dx sdan. uig ollRsarel sel'<l Ased Asu wd 3.
‘i’ e Alotadl Rl Holdl GloRdl Bal sl d-ll wld,
allfly Qaudsi sl el W &, Abel wandl sl s we,
BUUAL Glod vl 8L B B AR ol @ U B i AR
seh wa @, olfas (Asun-l efea ‘sl aar w2 wa-dl R
@iAidR ad 73l 8. fel flal aiug A el Rl el sl
Al dAnl sed Al sl ol weu. gell @R ay sday
AR A8l s W2 AMD 6 3 ddfl ay el Rl Yl
AL oul By st uuiell Yl d ad 2l ofilds Raussll
$ewl sl o »d & A Wi,

6.2 S WA AN v gl ag s (Work and Work done by

a Constant Force)

Wl iRl Haol olllis Rau--dl efesl A ool R
Wi-id WY el w-id- Rami sl A8 g2s U dl sl
uy sdauy O, adal sl yeurll wielw yeldan Qo el wal
381zl mell wsiy 8.

2ugld 6.1
—’
sugla 6.1%0 salal Yoo 46 edls W2 oa Fodldl
sl Rl ag alnid 3 S, e B & L sl U dsu

weld ay vidz s, dl d-l Beudl Yeuul udl Fs12 ay dy
0? = v,? = 2ad) adll, B Ao e Y Eid divel B adl
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33812 Ay Gl i, AL Yl adl 38R v
Al ud s RuAidrAl Y B oUAL Y& R
2HRA B, oA o A wUAIAR Hs o Bl €y
dl sl el QA o, wudl wsiy,

L YL B G adlg €ld 4 AU
gAluir el euAidRl qeusn dausied sid 53
8. M, sdd 4

W=@F X @

Yool Hdl,

sidAl ®lsd N m waa ga(joule) 8. dd

wRaRs 3 M L2 T28. (1) sd sl uy
sdaun 7 Rarl)

HIA AR W2

selell Wiy ‘g’ [BRw ollfas (Asusdl
FRL Al garil Ud wRYl AvAml 20dd
B, dally vd Ml GRunl Aadi 8, dylsA
sl A Geu qd Andedl wafa s,
dellag wdld Wid dwd euley 3 1 3ad
Gwil Ul s MR 4186 J sl s3g W
M2l & 1 cal = 4.186 F L waais Gwsdl
Y[y qeais L gadl 2uais 4k qlaey
8. ol ¥ Alug 3 6 &, G unq %a
Ry daldl uel iy 8, (1 g g weld
dludid 14.5°C dl 15.5°C 3l atrar w2
Uyl wiedl Gwl 1 343 sdal 8)

L dl A i-id-dl Rami aoidl sw @
adl sId{ . vel tls Bl ndid wud
o s Ruul S dg sg el gl 6.2,

dell s Ad sl ousal A Yo
TR TR TE N 2

o 43 Al AR HEL A AR
[Boaumi sl uzsl yeurl RusiRA 51 &8 8.
il 62 W adal Bnldrd 4 d 8. 2R
BARAL Rl oL 928 4L F cosh 8.

AFsing F

2M, 518
W=FcosO xXd 6.1.1)
=F d cos0

- - . .
W[ F 2l d vidsdl o e 2lniaz-i
- . -
4 B, s F oud AR 4 alky Qa
wdl sd W wRa 8. dedl adlsw 6.1.1
3 Yoo, wgL anll as

2 o
W=F 4 6.2.2)
sd el sidL Zeals [Rle Rl

A

(i) % 0=0 4, dl 2008 U HH, v
e il B Axel B, ddll sid

W =Fd
Gelsrnl adld Ysd Udrt sl uewd. 2L uewd

YR Agcasielg o WARAML sl & da RHIR
g d % RBai 8, ddl ag sid
W =Fd
=mgd
il d Widide, 4&, moueeld g0 vid g
AandiL 8.
(i) 2 0 = w/2 Sy, di s WHidd dyy
o v qgl s1d
W = Fcosn/2d
=FK®)d=10
BUH, 60 B AR URWR el s, dl
el W2 o gt SIS sl ad el saga Reusd
an afl, Gt adl wdo Ao dol 8 AU adl d
Wa Aol Ban oizel ad &, wa dari yeunl
3 59 wsdl el [Hald admalni we
3rgonal oo ugltinl desielld A2 dot diael uA
Al acselld Ui do dael A sl ag
Al yedlefl Bl HHR s eRella Guadl wr
yeeflel Aectsiarl o s AS sl ag .

(iii) % 8 = 7, €1 ol F 2 iR 4
wuz RAH Badi &la »uw,
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W = Feos(m)d
=F (- Dd
= =Fd

Bl ¢ dlsd 2ald B 3 6t A JUAIdR YRR
Rige Rami €u, dl ag sid wo 8 e weid
gL ol Rgg sel a8 Ay sdaia. yaosudl
gl Measarll Bdu Hadal o5 adudAMl 24,
AL 95 gRL Gedlad adRenl wAid-dl RBye
Rai 9, ddfl Meesr gl adeoad B
sid uy 8, du sda,

anll, % 0< 0 < T2 dl cosO < Hew U
adiell sl qeu 4ol Wy dv sdal. gl ol
T2 < B <md cosd q Yed v adl ad
sid e udl,

I g olsd gAY § % o s uA
WA #s o Bl 4 Yudal €, dl d wiey
S8 ol gl YAd B viadl veld wvaHl
aodl RBai 4 dia ddl wilMs 40 4Rladl
Sl &9,

Geldam 1: s veid W (3,2, 1) N oy
sl d X—ua-dl Rl Sm wudid 53
&, dl ueld uz ool 93 ag sd sl

@?ﬁél -
wedl, @iz d =57

—3

_;
W=F -d

=@i +2j+&y-6D
= 15]

[Pueq o Rnid Y @s Z 24l Rani
a dl s ded wa 7 ood gl

Gelganl 2 : v2ardldrl WsE Rl UR
10 m 34l a8, »u Bul elhuq
Wl 43 WIse uR drll alasll Qe Rwwi
200 N %24 adasia adl 8, wssa a3 wie
e ag sl wAd Whsad 528 Rl WR
@loldl ol 93 Rwdl YR ug 514 k.

G : adl wdnem wd wdsad winiar
wu [Be Ravd €ludl, 8 = 1. 2ua,
ufelaa-l (el Adsa al ug sid
W = Fdcos® = (200) (10) (-1) = =2000 J.
eesl Al ol Man wqaRr wdsa ua

Rl W [A3e Rl deg o an @l 8. w20
ol WA 350 Wdlg NS WiHidy agd el
WRRUA 2 ol a3 el w2 ag sl g WA B,
GuaL Gerse uRell 2AEL 218 Aol dal {12
el <y :

yeid A ad wsied B uz dlag oo, A ddlal
Bu: A 4l dddl aa F2d o dal [Ayg Rl
a8, wig B Auwag stld A 3B
u adi sl %eq o &g MSH, d w3 -l
Gelam 3 : 2ugla 6.3ul wnlilay 2@
AW W wdar M sanl edisd wufulay

- . -
A 0 SR ouadl Bl avdal s Foad

willsami wd 8. A odls g Beq RAAR
83, b ug sid Ml edls A AW a2l
wiais p 9.

N'+ Fon

777777777778777 (77777 77777777777

< d >
Mg

L 4

2usld 6.3
G54 : oells FBD (free body diagrams) »usl
6.440 txldd B,

Y —
| FsinG F
g AN feost
= I co.
—_—
@Al
Mg
2us(d 6.4

Y-RBani 56 @idid2 aq - slagl
N + Fsin0 = Mg
N = Mg - Fsin® 1))
ol Aldar x Raal ag ¢ladl, v
Wridl M2 Fsel wRauMl aa
= FcosO — UN = FcosO — p(Mg — Fsin6)
AMlsL (1) wdl)
o 8 = [Fcos® — WMg — Fsin0)] d
= [F(cos® + nsin€) — Mg d
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olldsRm-

6.3 A4 oM gL ag 51l (Work dome by

Variable Force)

W A gzl adl s W2 aq an
gawelr a9, Gelwe dild wnERy wwdl
w2 Ay 934l ¥Ra R cdly a3 souadi aq
sel A aa aadl WA dsu ug sl B R
AN Bl NsWHL NG ASY.

sl 6,540 eulon yre wd 3 AS s
Gig Adl Big B Yy assl wa aad e

dsul ala 53 8.
Y
F
B
)
8

M

i

Fz 02 _—

— —
F, 7 AL
By 7

—
V, Al
A
0 » X

2usld 6.5

AL & W asmol wani gel-gel Rigpila

WAl Yol i R gel-gel 8. 2 Ralaui
s a@al wE A ol B yl-n uxa wdld W)

Ava-l Y AR Af:, A f; Af;.
ui [Asubsd udal ol

ol 835 vig vedl Y & 3 d- Yl ol
AR adi ad asiy S,

BiL Y WA (ML) WA aldi el sl

5 wsd 1_3: 15; ﬁ: 8. A W yau Sl

2L S, F-a Y M2 @asial v el sy,
d el e3s Ay RuAidR W2 ag sd
d AR e ALl sl wlRa () speusiR
s34 Hodl sy, sual ol A Sl
sidlell wacual, seidl A Wl B -l aula
el ug ga sl euld 8. ad &,

- = s -3
a5, W=EF - Al+FK - AL+..
— -
+ R - Al
B 5
~w= YR AL (6.3.1)
A
AMls|L (6.2. DML am l_'f” ddl 1l
A 7150

WAL Asansl WRAR § wA A o @uiy B

B, B
W= J’ F-dl = chosed.! (6.2.2)
A A

B
ué[_[ N A dl B 3y asul AB ur o

A
il Asdr (line integral) £20d &
o sael Afd sls o UEHRAHL SlY WA A
w ol oufaHl Rl o ang dia dl, (sl
R X-viat uz dal),

B B
W= JFdx cosQ = IFdx
A

A
A Big A B A x4l (Fugla 6.6)
2eisi x, #A x, S dl,

X
w= |Fde
x

A

(6.2.3)

)
F

F—------ - w

0 x, Tldxk—
2usld 6.6

25l 6.6 1l 419 s v Bl «o F A

2 uR el Ad AR A B A suley 9. wA

dx Bedl s -l Rnid e ug s1d, Fdx A

suglini sulde uglu Assa Foq O, 2, x,

fl x, Yl Al salius ad sel x, wd x

QaA~{l il uglelel Asism-L Wcuon 30 Aol

wsi. ol wetl @ F — x Al wudy <3

qudd asen d xell x, Y-l ala el
sl yeu 2l 8.

el U2 Al A Bam A dul dedl

Al as €, da Bruul sl swddl wa

g 8. WA 3 gk 67 sulon AqaR s

= -
werd a0 an Fed s s 7 Az

S R
asawdl ol 53 9. wd,

ﬁ

j'-2—> -
sl W,= IF - dr

n

—3
F ol w0 g,
S

- - - - -
Wp=F: [dr=F-(,-7)

-1
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.
Cal

—
N

2usld 6.7

WA, 2™ a0l AU S8 a5l Adl
weidl @ridz el ag ad A wan aa
YA @UALR AlRAL L2 deus: (HEY deLsiR)
e dlu 8.

Gewrad4: o F)y= @e—2x+7) f N
1 22 dsa s sad wAld X-wE W2
x=0flx =10 m ey B, d sl awaqd

£, [Ix"dx = s :|

n+1
@gﬂ:

((6.3.3) wel)

10
mw= G - 2%+ 7 )dx
0

[3x3 }10 [2x2 ]10 .

W 3 R D) o =+ [ Tx ]‘]
W = 1000 — 100 + 70 =970 J.

6.4 oUQ-Gloa (Kinetic Energy)

Glo 2128 1A sl AL ued-l aufd-u
s Anl 284 A sl ava el aufd-
Gloa 58 9. s A Rardl sl any ¥ ay
asuell Al sal verHl aR-Gled, 20l asudl
AR sl 4 % usiddl Ak-Glod sl ay

Ad,
yeld Y ool Alddi ddl ndsL G . 8,

2H, AT 3212 odl ueld-l af-Qetsl ua
$2812 a8, arfl, weid uR s didl A IR
wewa @, w2 ued W sl ag dn sda. A
gélsdl eld 8 % vel wr wld sl wd d-
AR-Gloul adi 3812 A2 AS Aol Gl FASL,

Al ed e veld W ona @3 g sl Ad
yEeud unid-dl oR-Qeidl adi $asiz a2 sy
Yy,

o Fad ad sid,

-

_> - _} -
W=F +-d (i d = @)

= - . -
W F=ma (m=uslen, ¢ =nudd)

—

" W=ma- d 6.4.1)
e ol uHlsas
V- v2=22- d wgEr
v - v02
W=m 2
cw=dmero L2 (64.2)
: > > My, 4.

Wl p) 2 v uogsd G @izl UG 1A
o aul Yhil wed-l sl 8.

w13, ol oy A NsRAL, Gl wRasl
H21ddl, 0 wel qRivl astad 3, % ol wA Aswuda
Aadal adl 8 suld &, usid-Al g0 A Al
Q9L il dRusiR-Ul 218l Heurt ueidll ald-Glon
(K) 58 6. al,

1 2.2 2

aA-Gled K = fm"z: % = zp—m

»7, p d usidg 3vld dasin (linear
momentum) 8. 5@ (6.4.2) wl,

W =K — K =l G udl 3812 = AK

(6.4.4)

il K 2 K s wdfus v vilan afa-
Azfel 8, ued ur uRadl o @¥ ag i,
ugidll AlA-Glai-i R4 F2g €U B.” il suA
s1-Glal udy (Work energy theorem) PREE N
wlsnl (6.3.4) il e 8 3 alQ-Gad-dl sisn
sl % sy D, (ST uglmi ga),

A ueiddl »su v Wl €, dl a-l ala-
Azl adl 3wk AK Ut € B, Gega 3,
Fulid aduma AR sadL sl 3oy van 8
wA A adeeuol W addl af-Glad s dlu B,

qg o S AsuRuely aufd w2 sid Glost
WAy

wRl 3, 515 ueld W X-viarl RBunl awvg
o F(x) 8. [(F() eald & A F x « @3y 8,
¥2d 5 P Y& x Y 2udRd 8]

(6.4.3)
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L aardl vaR dsu ag s

f
w:IF(x)dx

ax
=i dt

!
dx
= m vdv = =
[ty ¢ =
B x F2dl JWAIR s wedl 3 v,
dl v, adl € A,

V
. W= mfvdv

|

SOW o= %mvz2 - %mvl2

(6.4.5)
s W= AK
Geldall 5 : Mg WA w A5 SAsAA
100 eV %2¢ll lR-Glod 8 AR 53 B, 2 siA
sauiel Sl oeu ay ed ?
(m,=9.1 X 107" kg, m, = 167 X 107 kg)
[ 8 : 2wl eV (SA5E i) Qonril Asleus
s B, [leV = 1.6 x 1071%))
Gia : SAsAA-l aR-Glod

= 100 keV = %mevf

WA oR-G2 = 100 keV = %mpv:

. 2 _ 2
Somy, = mpvp

Vg mp

vp m,
_ f1.67 x 107
“V91x103¥
= 42.824

wH, 9dsgl vl WAL al-Gled wMn
AU dl Sdsgin-l By MAA skl 42.84 oull
. (e 7 Raa 1)

Gelsm 6 : wdwlBa wnEy awd
y3 2 kg ¢4 Yrladl s ueld Ru Rk
28al 9. 20 el W2 0.5 N Fag o uuBky
Bani cdi uweidv 2ndidaz sl Raai
ey 9. 2l s 93 ueld w2 8.0 s Wi ag 14
A4 qut ealdl 3 a0 51l yeiddl afa-Glad-
53R wed, O.

Gha @ e Al oflo Rt ooy, wdoL

a=

3 |

- a % = 0.25 m/s?

8 Aswsrll i el 4oL
v=v0+ar=0+0.25><8.0=2mfs
8 AsmsHl ug AHIAR,

d= %at2 = ( % )(0.25)(64) = 8.0m

o a3 o 51 W=05x80=47 (1)
ysidel ws al-Gll = 0J

el iRy ARGl = %mvz = % x

20X [201P =41

o ustdrl ollR-Glatil 38k = (AK) =4 T (2)

wdls@ (1) w4 (2) wrdll, W = AK

wil, oo A adl sl dAydud al-Glatui
WA Yy,

6.5 Ruld-GoA (Potential Energy)

Yrawenl Al Gl Guaia Qe olly
WY @3y FRRG 8. 418 ua sgaul
AL YEIA Wil A S8 A wudl dadl
AUl (configuration) A 518 s1d sl &
AHA 4R1A B, A yeil/dadl [Rad-Glo 58 8.”
NI UR Ol ElAdi Al RNk datell Rl
Fesie W B, A sR68 d-l RuR-GQAHl ue
W Ay B,

sl [RUM-Glon (Gravitational potential
energy) : Yol d3caisiel o 58 vewui
GeRadl M e HAN (g) 4 B, yeedl{l
Broudl areuselai asll 206l Glaus e g
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Y aoledl 2R Rl 4sd. moeaeL weld W
yefl-l 3¢ k% mg F2g o Al B, ¥ ustelq
ax 58 O,

o

|

2usld 6.8

gl saloun yool AS As ueeld y, 4l
y, GRuSa 4 e 20d 8. UdL WidR sl
yygladl Y—=a RRlda Bl 9, dx @Rl
L WMUgll 2 weld-l wsrid-u M vl
2y, 2y, Rarl

weld azviladl euqdl vifin i Yol
GeiRawl wiriay >l Il af o5 aswy
waal A A Wil wa ad oS asel 2ughn
e % 6 Hol sl B, M8l wus dd asel
W2 weEdd azvid- el 2iRH 2 ad g
w2 s2q wed sl Radlyg, 2 W2 vugRni-

wiel MR AL RS gy L ol Raud)

Wsi. L RAid 2 Aeadla @@ arldl e
ad ag sul.

"y

aw=F - d:
il oReclld ool ERwWHL dleudl
E = —mg} Hly.,
o dW=—mg (}) - (i + dy} +dzk)
= —ingdy.
MR 2l vifRH 22 YD weid-l s
eburt ag s,

= _mg(yz - )’1)

= —(mgyz - mgyl) 65.1)

Gulsa wilsea 32d 8 % s el oflon
A el @ oral W sq usd s uewi-u
AN R WA WINMdAL BUA U ¥ U D,
ausl Asal Wl vy dsRd el veld ol q
W3 AR s a3, wdl e WRladl sad
Al (Conservative force) v slofisid Al
NN (Conservative force field) &3 £,

&d, veldl y, 2y, A €U AR A i
el wgsd v ud v, Gy, dl e 9 %y
Qs y, Gludy odi ueidl sf-Glodi udl

L) (%mvzz - %mvlz) Fedl wdl. sl-Giod

WY, Yool vt 38R B 9} Ul sl Fedl WA,

2

o W= %mvf - %mvl 65.2)

WdlEBL (6.5.1) A (6.5.2) 4 uvLadl,

(% mv22 - %mvll)

= — (mgy, — mgy) (6.5.3)
Bl

1 2 1 3 _
(E my, - > m,)= mg(y2 - yl) (6.5.4)

21l LML siofl gl wgl afa-Giedni &,
wyefl el syl AR w S5 us-d Qadx
o il di QA usm. $Slsddi i Gladwiln
yedlan dedioiig, el awdell y, wd y,
GAasaia, wed-dl RAR-Qosial B,

axeol (mg) A S Aselawdl (Maqa
B ywrldl awd)dl ued-l Glaus A-u
apusial wadl 2 ellas AA Y-l wwdl-l
A Aella Ral-Glal U sd 8.

i, yeldl awdlel A GuSH m caddl
ayedly (EA-Glos

U = mgh (6.5.5)

Wi Al deel awdl wd Ralibled
g Al wud 8, 510 3 RufQodal adl 35131
werarl O, <l ¥ de Frla yer.

wHls@ (6.5.4) udll

1 2 1 2
5 my + mgy, = 5 my, + mgy, (6.5.6)

wiH, AW sedani R eBaq veddl
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o EAmn

-Gl (K = %mvz) w7 BR-Gl (U = mgh)

Al ARl w8 B,

wgtdrll ald-Glon i Rafd-Glat-u wrawu
UiA5-Glod (Mechanical energy) (E) & ©.

~E=K+U

Well andonl AiBis-Qod Avam wy B,
el Geleagnl yeedl-l uwdlell Gur g %l
veidl AR-Glodni Feell wald ad edl o d+ll
Raf-Glodxl amd u4d. (vl 1 A 3 el
ald e dl w2 awlg sard AaAus ea
nadly 8.)

Gudsa wal wadl e & 3 “wizallewndl
U2 s UilBs A a1 Ka da w2 wils-
Glod xam W B.” 2 [ wilBis-Gled-n
Al Run s 8.

A4 gl s2a il e WA yelld eAg
s da B dell, U S5 olE o g el dn
wlsidl elg B, A deell 20 dat Wby Ad 2140l
g dal sdl s, adll, Gudsa sa Gl ¥yl
e yeldel oAl dol-ll Gled sda, ua il
yedll Rl ¥ af-Gledui sl 3%R « adl
dlauell 2 3Rad QA A wed-) Bal-Glal 3
AR-Glead-l el 2al e Q.

Bewsm 7 = sl edlen o m ga-dl
s weid / daoud-l ¥is ¢adl (sorBd !) adl-d
B3 desde 9. w ysid Al [Foeds @A
S, IR ant v e doiel ol 2uudl Q agus
Wil AR 53 B A A ddl widl Mg
@dan Brg © w2 udid 8. dl wbia s 2

y= 58l 9. By BwA ad a1 32l ol ?
C

2u4ld 6.9
G54 : wuglani salen yoru ueld At Faedm
UL Sl A, vald wR aldl sa salal 8. 2

Ralwmi d-l Ral QoA we@os Ad - Adi a-ll
BBl

I
E—va +0

= %mvz (1)

qefl, dl W2 dplg Foudl s el
AR oo Fram v mv’l = T - mg .
RRf C i deuann, 93 dell usendll, g iy,
L WA U dHl WL v G ),

wiBs-QA E = +my? + 2mgl
2 ¥)

(2mgl RR-GA 8))
A mg =mv? 11 (-T=0) 3)
uHlsrel (2) @i (3) wedl
E = %mgl + 2mgl = 512 mgi 4)
YiBLs-QAL raeil Fun sigaur aHlse
(1) 2t (4)

%mv2 = %mgi

o v =58l ()
[24] &g (A [Baral Brg B wal d-u a1
v, dl

E = %mv"'2 + mgl (6)

4iBis-Glordei Azeln Run sare wlsel
(1) 24 (6) u=ell

1 2 1 .2
5 My = Smy' + mgl
wellsael Saiell v e sl

l — l 1'2
S m (5gh = o My + mgl

L v = \f3gl]

6.6 (Ralnzaiusly (Rula-Gol  (Eleastic
Potential Energy) (da-ll 14 5128l
da-l Ruld-Glost)
gl 6,103 talon ool WAL 3 Ag M

eaal, gsml B 2iqurdl, Ralizaws [Biasdl

5 94 dana wa %d 9. R¥d ol 83 m

gl oells oiflel 8. vl FEiadl dodl adl

$012 27 eallsll AR s X-2a w3l o il
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Q800080 —

a3

X

MMM \\E\\\\\ AN
ﬁ
|

2usld 6.10

wellsl. @io-] aenra RalA (s 3 sona [A-usl
RAR) aud edisl 2 x = 0 ady, sd vdis
vizl [@aHl deudui quRl sl w4, AR
Bioru Fafrerusdidl a@uda sR9 dui yams
o Gemd 8, % Riol d+l weu-a Rl wesl
as oal nac 53 8. A [Biom eoudlal dlum dui
yrRaus o Gema 9,

Widd Budl yArwus an (Fy Rl
ol Al $F1+1L WAL A 32812+ Bigs
Rouni gl 9.

S Fee —x

. F=—kx 6.6.1)

Wil WAl wans (k) A Bl ea-
waymis (Force constant) 5& €9,

o [l dousul adi atRl x gl di, aadd
o ad ud s

X X
w=_[kxdx =kadx
0 o

(6.6.2)

Ria uz ad »u 54 R GQlad-u @3l
Al B, Fami Acld 20 Godd @asl
Ralrausla FER-Ged 58 3,

Riorfl ey REfaal (Med ¥ W 3
goel -l RaQui), @i Rafa-Glodd wefes
dd gru Adi, x Fedl deus-u 3@+l Ralau
Bioll FaR-GA

= %kf Y3l (6.6.3)

RG24 >0t et F — x 20dw ad dda
Assn uel ugl wuglani evian yorw Andl us,

h

% U= kx2
: X
h

4

IR
slgL BoL T

2usld 6.11

wal e B % onaen gkl ag s (ol
AsAA 3 [ARaRl W) det-ll Ru@Bled A
ARGl <zl dulkd Wy B.

6.7 a0 W2 s x4 Ruld-Gloa aA-) 2ivit
(Relation between Force and Potentian
Energy for Conservative Field)

Wl 3 A ueld ur dwlg el ol F 9, 2l
Al UL dsn d Ax ¥ YW AR 53,
AR AL UR oo, ad ug s,

AW = FAx

&, 51-Glod 1Y viauR, uelel-l -Gl
Ul 912,

AK = W = FAx

yiBus-Glatn uanu Fran o

AK + AU =0

wilseeil AK 4 yeu wdy s,

FAx + AU =10

g AU
”F__E

A;:T)O Adi wi uMlsam A wwe @ull

Asy ¢
du

S F=——

dx

»uy, WAl il cuotal -l 008 RAR-

Qe Rsfide vel Yy dadl an 4a $, Wl

(6.7.1) - Gua s3] R W2 Yy and
ye AL uHe dadl asy

Bl RaR-Ged U = %kxz

. _4au _ 1 -
T odx Zk(b:)_ kx

o F=—kx
Guz wuld Al ot dell avld o @y

8,
w2l ool a3 ug sl dnl FAR-G 23l

AAR ug ~efl. wriaL Fal w28l ool o ag sl

6.7.1)
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R

Gou-Qal A3y wil B3, Al aoll-u
Bl uibis-GQel Wna-d Rux el woaud
el 29 s e RUR-Gody Rsen 44 Aol
usig =l

Geidom 8 : 1 kg enell W5 oells 20 em
dedl GRuda] 21t @Bl W Yo Ul £ B,
(e digld 6.13) A [Blorll an->1ais 600
N/m &, d Bia 32¢) goud ? (g = 100 mvs?)

20 cm

augld 6.12
Gia : WA ¥ [Bisl x 2z Yzl e 9, Al

1 kg sl sals (x + 0.2)ym GRudAdl W 8 dn
sdcay. wiL oedis (A Wi a-) RAR-Glal @i
estdal 529l wid sebl valn &, w2 md
Blrl FR-Gel-u v dvau 8.

odlsll ayedly RAR-GM

= mg(h +x) =1 X 10002 + 1)

Bian x Y22 esudal ag sl = %h’
%kx’ =1x 1002+

30022 = 10x + 2.0
S 3002 - 10x—-20=0
S 1502 —Sx-1=0

5 = J25-4(150)(-1)
300

S x = 00167 + 0.0833

WA 00167 m o ved o3 [Bist soal weidy
A A sl 3, ¥ vivadiA @iol ued
Wl eladl 53 8, w larl duRdr 00833 m

8. dal Hedd dSlad 0.1 m »2d ¥ 10cem
A
6.8 WR (Power)

wetiz Y- 2l suvd s sard adlal
qurd dl @R 2 o -l As weeld A A
2l 33y MBad GRudu af ol 1 As<s 3
1 55 wual oel-El dy @ldsl Qs €3s
Boai Asuven e o sl wy 3. wig w
e2s Bawi sid sl €2 yAl-ydl B, agu
Brauadini sufell yeu sadi sid s2e-) €2 viugn
W2 4y weva-l susid diy 8, wadl war (sidear)
Al AR A0 Yo, ey sl wd 9.

“H LAl UHYERA WAR s D.” vy
“PEHUHAHUL Bl S8 waR (P) 58 8.7 W Az
Wil ag sl AW d dl, Az wnd el

ARUY YR < P > = %

ool dcfs WR P = A:n_’;o‘%r

dW

S P= 2 {68.1)

W 3 AW 3L dr Ruricr w2 s F 4 ug
ad B,

- -

dW=TF - dr
3l B wan su 42 diealis warA i
yoo el usia B ¢

. =T =
P—?—F'?—F~v

- o
S~ P=F v (6.8.2)

olRs ML sd 2 Gl ¥ war we
Uk Ul 8. dwu wRae MILAT? 8, ST welni
WaRel B ¥ 57 B, ¥ W AH dlus
§u dleril Wirdl dl2 (wall) 58 O, IW=1Js".
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dlz 3 Wl -u-l s 9.l 2L weR
WAL M2 wdrel cpasiRs Al Fau ¥ Bdldie,
dur Roudiedl Gudor Wy €,

1 kW = 10°W

1 MW = 10°W

lepgiml ofloa s W2l AsH-gialuleR (horse
power) % 3 (B2 ugla-ll sn B, d-IL Guala
MUAL el e cleawsinl WdR M2 quud 9,

1 <IAuER [hp ] ~ 746 W

wllsel (6.8.1) uadll slad ay & ¥ ward
Ay, e @il sid-d Hey uid i B, v fd
sl s Belldlz a2 (KkWh)=l Geaa .

“1 (Beldiz %2al €3 1 $&s (hour)Hl YA&L
$4 519 1 Baldiz AR 58 8.7

sugl wRul quatdl Riga-Gadd Bdidie
AL MU HUA B, A YR’ 58 8.

1yH2 =1%kWh=36x10%]

wdl i Bl 2Awsl 3 kWh 3L Qe s
B, warll R, 100 W-L slcotn 10 seis 34 ug
(on) Wil 2ud, di 1 ke edl Ryd-Glat
QU B,

GEl8W 9 : m eanl s s r Biru-u
aqudl AR &% B, il dl Bieruadl Grgoudl)
WAL k2 Feell B, wul k »ANLS B dul £ uHY
?, dl waxl i Rla 30 eald.

2z
Gha : Blesadl "7 = k?

wdlsel (o)l g [Asdan sl

2vE=2kt
v _
my =
. Fy = o F= @ v oy
. Fv=kimr [ - F_ma‘t’ 7 ]
welfa uda 9, A ~lidl]
o P = kemr

6.9 Raldenus »in Ruldzeus fudl (Elastic
and Inelastic Collisions)
4 veldl 92 gyl Asd elPeud el

werl-l ga Glod wA ga lle do-i azasl
ud dlu B,

A e WAL ugiel-l dad usai-l g ald-
Glot 217 Aeud weal ouedl g4 AlQ-Glod AnA
S, 224 ¥ ga -Gl Uma ug d, dl
dal 2itan [Ruldeus dad 58 8.

uel Al e ARGl (2ilas ¥
2yeludl) vewl«l Hidls Glatul 3uidae ag du
8. s Auwd e ga AlA-BlaAg dam
ad -ell. 2ual deudA Rfdeuus Aud 58 O,
WA B oAldg A B 5 o usRAL Al
e ga Bl v Qo waR dl ad ¥

- 1y =2
Aeld vdel dald ul
(a) (b)
wsld 6.13

gd 2del s wRwel ddr Ralfaawms
detarll and s sk 6,13 (@HL salen yorn
W ¥ m ercuoll et v ol X—wigell Rauui
AR sl m, gadon v, Rl X-2a-l Bawi %
AR 5t oflon werd WA RERRANS W Wi B,
Al i A9 B v A v, D,

QoL dRARIAL [ yare

myv +my, =my'+my’ (6.9.1)
Saomv, - v =my, —v)  (692)
asil, dad REfRenus €l

1 | 2 1 201 2

Emlv1 + Emzv2 = Emlvl + 2mzv2

- 2 ] — 12

Lmevl =y Y =me, =v]) (693
L5l (6.9.2) A (6.9.3) wral
v +v'i=v +v 6.9

wilsel (6.9.4) L m al oeld wdlsa
(6.9.1)4L GARa,

mv +my,+my +my' =my' +
mzvz' + mpy, + mlvz'

soemy, + (m, —m)v, =(m, + m)y,’

2m m, — my
Y '=[ml T sz "l'"[m, T m, ]v2 {6.9.5)
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R CE Y

vt ol Bua wilsa (6,994 Y,
. 2m my = m
1=(m1+mz_ljvl+[l+m- "*z]vz

.'.vl'=[ — Jvl+( mlzfzmz ]vz (6.9.6)

Alsell (6.9.5) A (6.9.6) s uRwwi
RaRams daudi udlsgl 8.

[Afre (B2 G) 9 m = m, du A,

m =m, 2 v]‘ =V, A vz' =V
A2, oid vsid-l A3 mzaszd 4S oy 9,

(D) m, >> m, @ Baumi ofand sas
el o weld wél wady 8, ¢d s (6.9.5)
2 (6.9.6) ui m oAl avumelldl m A wadadi,

vl' =-v + Zv2

WAy, o v, 4,

2 oswd B 3 eud ueda o wim 84
Wl gl 2R g5t veld-l ML 3SR WA B,
oflog 208l Gl ueldl sas yelds Has sudl
A9l

Gudsd wllseell v Rlkre B v, = 0
asy, < g wy ? (@l )

Al udal v A oueAL WA doldi Hedl
a2 g sdl usa ? (eeflsw (6.9.4)1 Aeolu
[E=u3l)

¢d sl nFmRs Asnd w2 s [@Ale
(erll fal. ormaiiell oydest sewasi HE s& Yaad
AlssAL oells YR ‘SR’ sl ode edisal g2l
ou B A ode uA oels s o wed ddk ol
52 8, 21 nairell Asa Ay »iRARReS Az
sdar. WA 3 om el Ws ued v el AR
sl my saqen v, el v ) Busl ¥
SR el ol Yl WA BRI A D, HIUIMRL
Ayd Ry dael o weldHl od)
ysd veld v ol mague sie Al s 8.

~

QPRI AL UM Yoo
my +mpy, = (m1 + mz)v
v, + m,y
Ly = uv T MV 6.8.7)
m t+ my
6.10 B-uRwani Rulizams Auid (Elastic
Collision in Two Dimensions)

A 6,144 sl you WA 3 171 F2al

el x Rani A sdl m guedl el FEaR

wddl [ J; =01 m, sau «ln yeid

[Falrauus Adid vi-eid 9. Atud sie m w m,
BAUN X-248 WA 2sH O 21 O, AR wriadl

. o - . N
Rt v wis v, %eal duell sl s3 O,
Y
A -
vl';'i
O
-0 Al >X
= = /g "
41 v, = 0 “‘.\‘2
" -
‘. v2
h)
2usld 6.14

Qo AL Ran o,

- = -,
my, =mv,' + m,v, %6.10.1)
daiellAl X [Raumiql u2s e,

my, =mpy 'cos® +my, cosb, (6.10.2)
daielAdl Y Rani-u a28l adi,
0 =mpy, 'sind — my, sind, (6.10.3)

Aua RBlazaws sl

%mlvlZ = %mlwl'2 + %mzvz'2 (9.10.4H

A Ad e, my, A v, LRl d Gy
8. daud el Afnl ziend WAL (v, v, 6,
Al 6) AR 8 A WwisR (69.2, 3, 4) A
il weedl ot ¥ Maud ARBLU e
s8] s3] wsld. M2 B AR waud Wi
el 29l 2s ABL sud Sl %37 8.

Geldm 10 : 12 ms™! . qaell Al 5l
Wy el dU FAU o (Identical) ollon ¥is [RAR
€3 AR Aula Aqed B, Aula oue oA el
2u5R 61540 ealon wwd AR & B, Aaw
ot oin BSlAl-l sy el dew dsd Rakiras
9 3 le d sl s
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B34 :

_)
%
—& ;g: » X
- _ 'l B
2 = 12ms -,
&)

vugld 6.15
WA F edd s om B, MU dRERLKL
[Haus yol,
my, = mvl'cos?:oc’ + mvz'co.930° o))

wl 0 = my, 'sin30° — mvz’sin30° {(2)
a' vll = vzl (3)

Als@ (1) w4 (2) v,

~ K = %m(lZ)z =72m] )
dald suedl ga aR-Glod,

D . |
Kz_21 272

%m(48+43)

~ K, = @48 m)I &)

wswl @) 24 (5) il Wy a8 3
K, > K, 24, al-Gaid iae + ag Qe
A REfens w9l

s wridel o gl u sl G adA
U WS, AU sTA,

Gewgzal 11 : »uzlanl Ridider amaayi
o3el s 2o ealda 8. A suamel 0.314 kg
gl s 0L Ysd sAUHL 20 V. S
dl sl eFHu AN waU4s wa R Al
AMAL 52 ud B, 20l B WA Ul @l del

Q9L Y A B, dl (i) AN NARUES 80 R A
(ii) 20 Badus ao giRl ag sd ol (wdada
alaausldl w3y Bz 1 m 8.)

A e

2usld 6.16

Gia : R ¥ D aeust M Blg & A4
D o adl Ral-Gal yru 8, 20l A 2o
stl-l Rf-Glon,
U, = mgr (1
B U4, d-l RaQ-Ged
UB =mg (B'D)
T

v — Z _ L
dat O —OBcos3 =7

r
.~ B'D =0B' = =
© 2

¥
UB = mg? 2)
MRS we vAN D, ddl d-l gkl g s

WR=R><S?Er(°.'Q{L\l=BXr) ()]

adls@ (1), (2) @i (3) v,

2 M (2
N 2 —TI]"R(G

3mg 3 x 0314 x 10 _
5 - 5x314  OoN
wadls oa glal ag s

Sar

WR=RX T

5x 314 x1
6

HR=

=0.6 % =1571]
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U WS ydlauil w2 Wl

el vagierl Ry : ol & ved a2l vagun ‘S’ du 32d 3 vasma aud
ol AL YsltAL NA 42 AAING UL E3AL AL ol U A €l ol wiagHEL uslHl
4 dar A waLMe udairt ke dod) el #UAN A B A vagun udldl wly Q3L
aseL wddirl e Qo (e Rl €u 9.

21 HAN Rl Wleyuq dais () add weeuy B,

Gusd euval el nadwi Wkds

v, —v' .
e= —I— L, ‘o yer vusm wndl el got w2 ke O,
1~ "

dyel Rulwaus dua e e = 1 v qyel RS dud W2 e = 0.
ous3Y Yadleda opuismil Guallol &30 6L UAMBL WAl weldldl HEaHn wsln doL R
Pl 1A Yol avll amy :

(m, — mye) d +e)m, 1 + e)m, (me — m,)

v1'= m + m, v, + ’n1+m2v2andv2'= ns]+n:2vl_ m_ + m, v,

ARIA

1. s 8w avuy vndel odls Bl sl 2084 vudl Asey el W3 8.

2. AUl YL A S Al G d Ao R aadl Bunl ydl eHidrA
yerrll s sl 58 @, AL Blsn e B A Whnks Y ML Q.

3. ool 2 Winidl 92l el 0 diu dl,

i 0=0 s W=Fd
() 6=m/2 L W=0
(i) 8 == s W =-Fd

A 0 ayfe &, dl sl 44 wil 8, ANed ¥ oa g usel w s w8 A
0 s, du sl me v A2d 3 ued g v Ryg s a8,
4. wa o g ug sl LA orll vl ad

i
W=JE'E}
i

5. A A ol AW AR A % Bani A, d F — x 2udundl sudw =&
astsn sl L B

6. uert-dl Al S8 weill 4 -l aMd SR G s& B, m tarl wsis-l

Q3L vy, dl sl AR-GA K = %mvz = piam WA

7. sA-GloA uAy : uerd w2 uReum o @Y ad s, uerddl afa-Glodul adi 3R
¥eq €ld 8.

8. [Rula-Glat : A st iz 28l vad Widirl A 51280 A viae, ysid-l
A 528 sd sadl ¥ avdl 4l B, dd vsd-dl RO s 8.

9. A Ad RR-G ana olfas Al B, dq Frla 4 wad sy el w1
2 UL dil adi 328 uBdl o Hgradl 8.
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10.

11.
12.

13,

14.

15.

16.

17.

18.

19.

yeellel dRcadonl yedll Andl W RAR-G i @, dl k Fedl GRS w
uerdl FaR-God mgh wn, wul m weidd to, g 3anda 8. k 4 4yl
Brswrll azeunellsi viaomll asy dg 8.

yeiddl RR-Q 2w aR-Gld-l aaud uaddl 2iBis-Glod 58 8.

Bl e R Biadl RE-GlodA g ddi x Fedl deus-l $812 H2

Biadl RRG U = %kxz a, o k Bl anadis @, d-l Bl

N/m qal Wik 30 MILYT? 8.

drell ol : % ool w2 ag sid wednl Wl wR BuRd A Gd ueL AFslanL
A il @ 4 WHRA i dal aellnl deell ol 58 9. zcusiag ol
A, R MsA B ARl e Geu ug yrRams sa 0l e 8,
el o Hew A upiBls RAR-G well QAU yadl Andl aswy ¢

_au

F= =

S AeUAL AMAL WAR (P) &8 B, wieR-l Hsn dle (a-As~) A wRHRLS
Yo MILT 6.

- o

WH, WRP=WrallP=F . v
1 slduigr ~ 746 di2

wRav W2 Rgd-Gd-dl Asn 1 yMe = 1 kWh = 3.6 X 109

& vew, 9@l dad el ARGl vl AikamL ag €y, dl d A BaR-
WS A s B,

m eaed) veld v Aol ARl 34 v, Aol 4 ¥ Bawni Al sl m, saau
ol ugid A RERRAMS AU A4S 2 At 2l Ao 2453 v A v,
Sy, dl

= 2 —
LM - m 2my e e
v —m1+m2vl+m1+m2v2%@tv2 = Fm T+ m %
A A ugld 9zl udl dwd Ay wEERwuus u, A At sle oA wel
wisollon WA ARAL W D viAd WA A0 v ol A 52 B, i B,

oL 2ilits Mol

i L
m el 3s veld v, daell ol 539 ) eacion R el wd RaRkas
Al Yol B, dslld e o ugEl v A vt aoell v, Al Baw w0, wid
0, vel el AR 53 ),

— ] 1
my, =my 'cos@ + my, cosd,
—-— L _ 1 of
0 =mpy, smﬁl my, sm92

5 z ,2 2
Wimy, =my’' +my,
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allisfuq

DA R 22 2utean RQseduidl Doy [sey vde $2 :

1. A flad uk 20N oo avusdi gladd idr 4 ag €1, d ug ad ...
(A) 201 B)01J
(C) 10] (D) 54 54l s 3,

2. g wedqu o(la eunad 1es-l audl sl 2, dl adl al-Gladsl adl
CLTE) RO sl 89,

(A) 10 % (B) 0 % © 2% (D) 100 %
3. 60 kg s Qe Sean il dsq ASA ¥ 4ol all afa-Glod 270 Ty ?
(A) 10 m/s (B) 3 m/s (C) 20 m/s D) 2.5 mfs

4. W5 (B wr 392 N ¥2q an adsal d adl avuy @il 1 em %2g
Ak wAMA B, dl Rl HA4 10 om Feg d, AR a4l RAR-GA 324l
edl ?

(A) 1.96 J (B) 2.45 J (©) 1961 (D) 196.0 J

5. 100 kg sa- s wsidd 60 m Gl 1 MRedi ad wal 12 dedl war
B 7 (g = 9.8 mish)

(A) 100 W (B) 980 W (C)98 W (D) 1980 W

6. 9s usldl W (—4, 2, 6) N ol dolddl d Y-siall Bl 2 m ¥ed 2auniar 43
8, dl ugdd w add s Al
(A) 2] (B) 4] © 17 (D) 4.5 J

7. F=(,-3, DWW d =231 8 A el A el v rad #A.

(A) 7 (B) 0 © 5 D 5

8. als olue eu 2000 kg B. AUl 50 km/h /) Q3 Geu~t a4l W2 32g sl s
wa ?
(A) 1.6 X 10° J (B)16x 1057 (C)193x 10°] (D) 193]

9. A5 Mird weddl Al qedy GRuSH RR-Ge d-l wszud-dl R-GiHl %

gl wa 8, dl wslddl HEWSR ... ®.
(A) 30° (B) 45° (C) 60° (D) 75°
10, wAm g quadl vella g 25 qeldd Al 2ud S, £ wdaml weidd ua
Adl Q3L ..., "l AHMMEHL D,
3 3 1 1l
(A) /4 (B) ¢2 (C) 14 (D) 2
11, 3% uslel 2didael AR Sa dal RN w2 50 A 52 8. x Faal
widy s ad aR-GlaAdl adl 4adl ... Al AHMMRHL D,
(A) x? (B) &* ) x (D) loge"
12. #% m enalon G2 ueldd nAol »uudl d T AHaMl v %264l 40 M 55 9.
MU wedl uglel Al deslelld WAl .. B,
2 2 2 2.2
my my mvt myt
(A) 12 t (B) T2 © T2 (D) T2
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13. 100 m GlauSaell 2530 w 20 kg s 215 sd (B2 8. Aiell sl ag2na
53 ol wR 2ucl A ollop 30 m Hler G 2531 wr w2 B A4 &<l Asdld
ol4dl 20 m Glaudyl wwdar uHERY 02 U Bud @, 2 AxA d-) Q91
.......... ¢ {(g=10msdl.) (aamnd »aoel,)

(A) 40 m/s (B) 20 m/s (©) 10 mis (D 10-/30 més

14. ¥s £03Rd 30 83 M kg enaual uersl dz69a 8, 4 d-l Yo RRido RaR
WA 45° AL well orud, ded Rudiar sd ad A W2 3Rl Alalky aa

o B,
(A) Mg(J/2 + 1) ®) Mg+2
(C) Mg /2 D) Mg(+/2 — 1)

15. s cudseil sluul S’ oRa gooll B, wiL gooun Bid Bl & Gur-l Bami auld
2 8, d Al RQ-Qen ... YA,
(A) QtIRl (B) 4219
(C) wdal awll vyl =2l (D) a8,

. - - -
16. ¥eel wa F w2 J Fodl ..

R
(A) #0 (B) < 0 >0 (D) =0
17, i Q8 s o el a el ?
(A) 2RcsiR o (B) Biop] Geglad udzams oa
(C) udRIsi (D) ol
18. 08 kg sacwon usiddl A3 37 + 47 mb, A Al ARG ........ )
(A) 10 ] (B) 40 J (€327 (D) 16 J
19. X-viadl RBavi al s2a0 12 45 2l 2 (kg - usid we Rufa-Ged dda wel
na,
x4 x2 .
U@=|FT -5 |7 a0 ubis Qe 278, d al sean o ..
m/s 8.
A = B) /2 C o D) 2
(A) 2 (B) v2 <) 2 (D)
20. s Ml gl WAL vl £ ad o Gl A sl 8, dl s wnd
ueld gl sug AR e AL HHMRL $dl.
3 2 1 1
(A) 2 (B) £3 C) 14 (D) ¢2

L®B 2 338 44 5B 6. (B}
7.(D) 8. 9. 10. (D) 1L (A) 12 (A)
13. (A) 14. (@) 15.®) 16. (D) 17. () 18. (A)
19. (A)  20. (A)

AArL uaAlrl g5HE ol UL

Falfid adasil sadt werd w2 350l s gy 3eg sl awa ?

F — x 2uévl <43 g dxsa g zald ?

1 eV Jzal qa uHaed © 7

BRI il 6 werdd o A 8, dl sl afa-Gled ay ed ?

Ag vetla 7 m/s \U w3l Aol AR Fsaul 2ud 8, d 32¢l QaudA
arll oGl gl udl ?

U’a;&{ﬂlw‘—*
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ARG v RER-QlAl Ao g sSa.

REHorl an-waisw WRMRLS Yot il

1 W kel diRlwerd avae 8 7

35 il Ao o) wd B, d-dl a-Qleinl Jeal 2n awd ay ?
10. il v wed g 7

11. [Ralaraius Afd-dl cavay 2un.

12. ugid R oo aig S el sed wal s g w3l 8 7

13. e v olR-Gladrl ugHl dopurtd alse A,

14. 541 AN ol 2 R-iar s Rl el gldl ?

15. sRIQ udu erqudl.

| &

JAL waelAl Fans, 204), :

1. s 55 snadl v waR Al B, d-l Al 5 A d urell sl L L.
2. ueldl uR Ad Ma gl 4g s1d amendl,
3. sEdAol uAY avil vl yuedl.
4. R iy RE-GA A2d o ? Biac Gersaa 2 or3dl wllsael-d weedd
al 53,
du

Hasfl o, W2 Wbl s ¥ F = -

n

6.  X—anadl Bued ol sau & yeed 2 RAQ aus dald-0 aal 20y wlse-
Heedl &3
7. BuRuugei REluus dadsdl 2al s,

DA crmail el

1. vl 61740 ealen wd ol w2 2 el 1 kg e
gudadl wsEe 2 kg 8 Hlddl veld ud el
2214l (pulley) wrdl R adl awA8a A My
(inextensible) €111 ofloa &3 Aari »ud 8. wieHl
do RER REMD wwami sue] 8. ¢d el
Usd, 53l 2 kg £ M1l usd 2l onil-iA udl,
AU o wstelel mird sy Al WRMs RalaM
2 kg 29 qadl usld ollqedl 3 m Glauda .
(g = 9.8 ms?) [orUel : 4.43 mis] wugld 6.17

3. 1_;; weel dadl ol sl m emel s s RER Wid m saqi ol sel 8

[Guwfufs Rafdaus dgid sqed 8. dtia sle 2 58l q " uin ”_z)' qoil

A scll €M, ol Wi 5 3 M Aol A<l S 90° dIu,

3. 12 mfs -0 Al X-28 v a5l 15 kg sncudl @l 2s sl [ wia
20 kg 0AL NNl WA A HqAd D, %L AU ele MAY Al 42
8 m/s dall d-ll 93, X8 A1 45° AR ei-ledl S, dl Hald, cie ofloa AL

Al Y aul B e, [l : 6.37 ms !, 41°44 "]
4. 3 wRMs ol sl s sel @A x B wn £ AL ol A Yo
B:t=+x +3

el x Hleml A £ Asul 9,
(1) o sl dol ged B, R 581 @idR ML
(2) A 42 UL v 6 ALy du, dl Ham 6 sl ag sl A,
et : (1) —9 m, (2) 0 J]
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un
H

~]

10.

MR 6,184 salal nuE 4
sllusile, Big Adl visH AB da
AC Y2 R Y5 SUML g B,
g oA deull s o Al el
W udiad 7 oeid sl w2
gl dld ey qan 2Mlh W
wglaardl Auxy EL, o4
Wizl dkil Q. 8 = 30°,
8,=60°u £=10m. g=10 2usld 6.18
m/s? dl.

22

[t @ Al 14.1 mfs, 2\/5 s, fs]

Ay gierRd 2aa-dl wudl ur

k sy wuadl 2 salia k
Riad sl m 21 M s m [FIVIVTYI— M
waladl 6 odls-l adl seldlel

Raful 2y 8, (B o

‘i&(‘l sl 6l odlls Asoflanell q,ué[?l 6.19

[A3a [Bawail Q21 3 53 8. [Bin

Asil 3o WL donsS Wt Rl i odlls sollend] [BRg Rai 4o nia 43
8, @Bin adl yo W dond und sl o sdls WA o A4S A B A
[RBot, a3audnl x Fael senaant dl da, dl 192 wedl avid ol sdls-l By

2114,
N kM
[el : m enAL odls WS WM+ m)
M -l sells M2 Jﬁ "X
st m Wi, 84 AL A HRsE A 2L B

A gl 6.2041 enlonl wud, Gid 9ia R Biorir
agusiz dRil ar uz wvla 8. ¢4 A L vel ¥
il 4l uRdi d 1A Qadd B u sugma
viadl BER wy 8. vayu we B ada-l uBs
W ks O -l Gludat wdid 9, dl wbid s 3,

ml:m2=1:-\/5

2usld 6.20

Bel@ 110 olousl By et [Fdas eu 22 (i) A @l B azg 21 (i) B €l
C a3 AR 5l Sla U3 AL g = 10 ms?
U @ 14 mfs A fg mis)

g oYl Vs ode woet o Hial dawsdiril sl sHi Hizdl Aell edisdi 6 om Ald
53 cdl YL Al Aol gt A o 8, dl A ay g ddR sl (AR e 7
BAAUS S HYN D, [l @ 2 cm]

MEWL Sl 2|LAUYAL B1Hel ez Ol G3a s1d-Qlad wiaA, Gualdl s3A Had).
[eled : 2tand]

VL
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7.1
7.2
13
7.4
7.5

7.6
7.7
7.8
7.9
7.10

Waelleieil

Gelged

Gy

(&l

dyal sl uetd A deisll
G- WHdl [Qlel
BalsAl (Run

dl--l @midarll Rua
[Fgn syl [us
yendl efldedl [Fun
a6 R

° URIA

o ety

Gual-UA

7.1 Udld-il (Infroduction)

RenelB), »uust Goil @A YL -l 260 »Pus
21 8, & waHA Y Yaddl vemld slsella- dudui
aldal 9Y dluHimalon el Gunasd 20l diusidalon ueld
€6 BIY £, Y@ s % Ul Yeltldl oL AL AlYHLAQOL GUSL
a2 G e Fld w8 2 ydui A adl @Ay Guu-Glod-l
ld el Yl Al Ad wdiA & 7 Wr-Gloddl Gula A
Aargsl ein-oia il adlal ¢l d Brea d-ll Wlad
(Gueyds M) usdl asdl AR 7 o weldal viedl vl el
AUY Yl B S U D ? adld sl AL di KB L USRAAL
vid Uyl sl
7.2 G (Thermal Conduction)

UeldlAl IAYIA AL QLN €22 diuMinl dsldd SIR8L Al
Guidl a4 Guvadd 5 9, g yaElHl Qi oigiRelly se
(A2l), wrigadl 3 wudddl) verddl dnd aqar Qe
sulRdiel Vel Agen-Ral-d wwwa Had 53 8. uadd
v addl 2L seli Bl SuBadiz wel abl 8, s, ax,
el GoL vl dnl Sladidl aa-GladHi qudl iy 8, ql,
@l gRIl AR v UARAL HidR 2ARYPOL UR aPldl Qu 8,
sl sl alel elaqolR Gad-l #u syl el W SRR
uglad 8, 21 58 ¢ ‘wdell’ sell-l ul sul afl @ A
i Ad ud veEd wila Gwu-Gald e e wy 1.
il Ald 4 veldHl ol GG Qe ‘Guuded’ll gz 58 B,
Mgl Yo sl GuU-Qodnl nARAML You owal wd B,

s 7140 ealen WS AS U el Fafid 208 A
qun et Bl dl v ol As Sadl x wA x + Ax
»dl wudel & udddl ABCD it EFGH i divdid wirsd
T+AT#A T 8. v2d 3 Ax ¥ld2 W2 Al dsidd AT 8.

%& dlyA-dAadas, (Temperature gradient) &3 8. Ax
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x=0 X
wugld 7.1

ATl il yell w2 6 Widdl a2l Asadl

dozl At dH¥ML YR udl Gl %l AQ.

AHAL A AlNHLL-HAAA % Bl USEYEAL AASA

Adl Ml S &, 2d 3

AQ o A%a:

. = A AL
s AQ = kAAxAt

8N _
Ar = kAR,

idl, & wnHEdl U5 8 2w A wuld
word-{l GMIce sl (Thermal conductivity) 58 8.
A YA gl USR B MY D AU W
ERA B, Guul Yaussi-l Guuassdid ye
HE Sy 9, s A0M] Vel el Yel tulxll
A a1l aslad ey Hll L &l dl wuld
yeid W2 Gupassain, e okl usi.,

Guisa wilselui duadl wel fundl and
wasdl Adl ? w2, upl A wkhae 8, 33 x

3 AT ~ AQ
Qb ), ax T 42 &, adl T R i vy

g el Gudsd willsweini we Fan-d
widl 8.

A ol By R 42, B viel g &AL dl
A, Med el vl % -l M dell uslsRe
(7204 Ax = 0 3 Ar — 0 ddl alsaq
1A yoyen anll asy

(72.1)

dQ _ dT
7 = —kAZ (72.2)
Y 4
. H=—kA t (7.2.3)

2] % = H Gwnale DavE 8, Gwas

2124 A wisdeuid] visn ML wwR ddl Go-Gef.

adlsel (.28 A A = 1m? dul
OL = ket @, @ T < e siea 3
“ugitll MEU AUSDEANU ASH AUHIA-HAA
HAAdL AHAAHIYl AHdan do3u G-
yeur d ueiddl alan i Gvuaigsdl
5 0,

Guilenesdidl sy cal s m! KT vy
watt m? K 9.

Bl GwiagH (Thermal Conduction in a Bar) :
4l 7.2 Wi vig Golld Aa 29l sl sugdal
(zed 3 4 DO R dsuda adidr wuduidl
Guill 24-Q . adl i ddl) L doud qd
salda 8, d-dl Fafid e A 8. 4 Bl
dMid T, 210 T, »a6 8. (T, > T). £ = 0
Wl AMAAL x = 0 Bl 3L WAl T,
draHaw], Guusiifan dadl IRYR Gwudsenn
18 AL 25 oustd AU adal @il 8,
WAL el el HRAL A iy, Wd 3 Jad
qd & d 20 7.2 1 uia 2dunl saie 8.

2ugla 7.2

Hs UMY ole (dWR AWz A sdlxl Al
! = oo UMA) AMAFL €35 GUAAL Il UMY
WL B S 2ANA D, AL AN UG AAAL duHIAL
Ay Hadl U3 53 43 B g $MW u2dL Heunl
s 8. vl Rl 24 84 g whdl Fea
AUl Feel G And B, dzal AHAMl dedl %
Gwi 43l B3 WAl A B, uBadl cuy
Gofla Ad madl 53 Slael dy il wel Gwdl
oy ol «gl, 200, Al 35 Rewst W
WAl 2123 [Qoust wdl Feal ananl Fedl Gy
qad & dedl % wdudl dedl ¥ G Wil
WIRAHL 9L At Beudd Al & 8, 33,
al RRRML AP0 £33 e W2 GHmag

Q Ay alw v doud-l Basi sisqen i

dt
B, Guald AMn WA dous uR % R AU
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clifasfEsuq

Q. qofl, dQ wd 4L e Hedl wd AWY WA

w2 B, wﬂ @Eﬂ Wl 2ol Gul-
a2l (Thermal Steady State) 5& 9.

wal, ral Gw-vazasl a@au Sasl
el Ao T, A T, 80, el T, > T, 9. ed

4T w43 doud uR BisHey sl

d
ar _ | h=T
=T L

], 20 Bl wdilse (7.2.2) <02
quigl :

(1.2.4)

d T,-T

EQ = m[%] (7.2.5)
el —? AHY, WA AN QY] A Q as

L
. Q T-T,
Q. m[ . ]
A2
S Q=kA 1 t (7.2.6)

Al (7.2.6) ] Go-vicRryML, AWM
§AMAML WRAR Al Gl el 2l 8,

WS WL Yalds B, L oA Hsr-l Yassdl e
dui el Hsd SAsd yuseiR B,

Gaa{ly 244 (Thermal Resistance)
wlsreL (7.2.5) urdl

_kA[TLT ]

L -T
-"H=[ L/kA ]

e wdlsnd [Agduas e wdlse

I=

FU|<

AL wvuadl 1 [Aganals 8, di H ¢wu

uag 8. V.  Rgafuleundl asiad 8, dl
T, — T, -l dstad 8, dl LA e (wﬂu
aadid, R B, a4 sl wsi,

A, G 294 (R,) 1R ol %d B,

R =L/kA

Gl Al (R ) <Al Wi 3Ra-vaiz 8. do
WRHRE Y MLTK .

Gufla auesidl Asll A AHIAR Al Al
Hadl Auuged Gufla kAl Yol u, [Qgadl
AW Yoll Hdl o 2Ud B, vled 3,

R).= Ry, + Ry,

111
(Rydp  (Rg ) " (Ryg),
(oad sl Y.}

wdl (R, ALllAee 12 2 (R,), dHidR
AN ML UHger Gwlly Ry .

Guysd 2AlHl By YEl A ue GA s ¥
gy [Agavae w2 REgafERaql dsiad o3
8, du Gufly na W2 Avdddl dslad ¥R
%33 £,

HA NS W2
Al Zeals yaasiui »lelBls 3q w2

]

Gully QY R = % a3 el «uvufBd sia

8, ¥ R—value ail¥ waL 200wud 8. R—value
ki uRRuadl Gwlln vady salaa W
QuRIy 9.

204 : 7.1
Yeens veidldl Guuaigsdl (WA asdl W)
Buted St
ued W et KO
gl 406
dle] 385
seyflnay 205
Qe 109
alvls 50.2
Hlay 34.7
Wl 8.3
512 0.8
well 0.8
alsd 0.12-0.04
i+l 420l 0.2
RISl Ay 0.14
gl 0.024

Guisd 2eani calda WR cald 8 3 M2
SO gL Gourl Yass D, L wgdll [Agd

Beldam 1 1 1.5 om? susde- Axisl 41adL
a¥% 25 cm deud-it As AB-)L 215 88 100 °C
diuri quadl ann »id old 88 0 C
ALHIHELON 6RFHL AW 9, 22l G¥l-mazai
1) AP R dre-nadn (2) GoudeHl
£2 A (3) Gl drwsu-lauon 94tell 18 cm 2uden
AU vl Byl deasuq sl (el Geu-
Assdl k = 0.9 cal s cm™? °C! &)
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G4 ;

dT
A =15 cm? Tl=1m0C E=?
L=25¢cm T. =0°C @=?

2 ¢

T,-T
(1) didHF-HYan % = _[ 1 2]

~ [100—0

—_ Q -1
= 25 i|-—4 C cm

dQ _ L-T,
(2) Gwudendl &3 = kA[ T ]

100—0]

=09 X 15X |: 25

. 4Q_ |
X = 5.4 cal s

(3) Gl araann Sl [ = 18 em g2
uden WAL v [Bigal dvuq Wl 3 T, 9.

% A3 AMAL wR WA dadl T, ardust-

aron, 3l 7 2l i,
T, =T, + ( % )I

=100-4 X 1§ =28 °C
vl
£ Al idd diudld 4 °C 82 9, (1) w=ell
s 18 cm 2idd AL 72 °C E2.

SOHGA R = 100 — 72 =28 °C

Geldam 2 : Bs Aysd Arug wsd L
WA L, A6 k29 k) GRSt duy
AL 2T (A = A = A) il 4 425 e
aig 8. A s duarl darl wwlisi
At 2sd T2 T, G duy oA ugs
Qe Audaudd dmun T, @, d
Guy-viganul ANSAUA AL

LZTI + LITZ
T = k, k, A Guunale
oL L
kl k2

dQ _ AT, - T,)
N T
k k
D A4 WA s (Goueia madRl.)
Gid :
el (1) 22 a1

Ll
R = kl_A o
Arian (2) w2 Gwla wadyn
_ L
R=%A
Ty Ty Ta
o o]

ooooooooooo

AAaizl Aellul slaefl g w1y
R=R +R,

dQ L -T,

dt R
_TI_TZ
- R, + R,
TI_TZ
Q =_LL+£L

dt kKA kA
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ehlislRamn

ACT - T, )
= Ll L2
kT

Audaudly aA,
T, =T, — % X R,
(T, - T,)
=L-®+ry &
TR, + TR,
-~ R, +R,
LL , LD
A

L
KA

3

X
Ly

A
2
2A
1T

+
=

r

L
k,
L2
e
Gergam 3 : g wilsla-u ada slousk
Wil 5 kg okd 8, ubidl dla-dl s
23.14 cm B, WAl »iex-l Bl 20 cm 8. %
1 kg oRed [oluadl w2 335 k J Guy Giad
%3dl $ld dl 1 Rawl dedl oeg Ray ?
B8R, A 30 °C 6. wilsie(l Guyuaussdl
0.0275 ST ais1 8. WAl dlena G-l 22udl
Ryl B,
aouslz sau-l 2wl Gl mawl W2
GuuMaeeil Y U2 YAt ¢

Q0 Ankin(T -T,)

t - n—r

ol T, v T, Wotdll vigadl uwd 24
SRl A v B, 7, vl 7, vieaddl

»n o1zl Biau 9.

T

LT, = K2

+

+

|

gl 7.4

0.‘ m =

G2a : WAl 3 1 Rawwl m kg was
wold 8,
1 kg oize Qawan 32 335 x 10° T Gwit
Blod ozl denell m kg w2 gl Gwu
Q=mx335x 10° [
dakrn (T, - T,)
Hh—5

0
é.&T

. mx335 x10° _
24 %3600

4% 3.14x 0.0275 x 20 x 1072 x 23.14 x 1072 x (30-0)
314 x 102

4% 0.0275 % 20 X 1072 % 23.14 x 30 X 24 X 3600
135 x 109

=3939 kg

My 2z, R 2R vieddl Bl
QU ddl AoisiR say W2 el Gei wda
W2 Geusalsd Yol

Q _ 2kL(T - T)

t Inn-lhrn

L deu 2 T @A T, ¥ 2 s
Al 8.

GELSB 4 : YMIrL ol i AN 28
BR1edL divls 2, AFPFRRMAL ARULAL Bi1wiA
visoflon ALY MWell B, Albigrl Y Bn 100°C
il AYPFYHAL Yad B 0 °C A
Aviesi Wl B, A AYBRa-] Geuassda
dluis-ll Guudissdl s2di R 2l &y, dl 2

Gupara Al ol B il amuq
Lk,
Gia : Wl 3 A wlasdl dens Lo wd
sIBe, Aast A 8.

Wil 3, deiddl Guudigsdl k 8.

- WeyRfFume Guarssdl 4k ad),

Rl &, ol wRall Ausuundd drsue

T, €.

X

Aysd Al el Geu-vaen we,

[ﬂ) _ [ﬂ)
dt dlvis dt ey Em

_KACI00 - T, ) 4kA(T, - 0)

L L
<. 100 — T, = 4T,
<. 100 = 5T,
. T, =20°C
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Beldam 5 : vis A ABed Assn
12.56 cmr? 9. 2l AMAHLAL 2is DA AAAWAML
el vidd 9. A u Asollenel 13 cm
€ Ollsacudl Huddl aRHIMAL AL, Bigsd
56 °C 24 45 °C 8. - oflm 93 Jlade
cletlrl el g Yol 24m AR 2iddl wigl-
Al dsldd 30 °C dlu wA 3 Rzl
800 g well ddq €M, i Alha gourdl

Galssdl 0L
(uell-l [ARre G = 1 cal g °CY)

G :
A = 12.56 cm? m=23800g
L=13 ¢m 91—92=30"C
T]=56°C f=3min=180s
T,=45°C .~ T,-T,=11°C
S Q =meAd Q= %
me(0, —0,)L
T AT -T,x

BOO x 1 x 30 x 13
12.56 x 11 x 180

12.54 cal s em™ °C!

BEILRWL 6 & el ssildl 2l G-
BRI WAL 1 m sl Ugrl AL s
B4t 100 °C diusisiarl welui a1 ofloa Sl
0 °C dlMMHL (Nl Hia 8. ¢4, 2000 °C
Al saidd AL 2u Sl d2en
»idd ysdl Adel 3 Fal 100 °C dam
Alaid 83 Wi el siqsd well-l
aut i o3 el o, welldl Gesaqopa
GWiL 540 cal g™ v oRs+l dladdd Gwa
80 cal g, (A ¢ A sl Al 38R
gn dl @dHy wHdl 6wl AQ = meAT
e, wul ¢ AR GV 8 vl % LAY ML
uniddl ollds vare sty di Rl wndl
Guullrdl AQ = miL ol L 3 Gwi 8.)

Ga : A % oellan a3y Sadl x 2iad wsdl
Y3 8.

Wl ¥ 1 s 4l om o wigl-dl aua o4 @
A W2E ¥ L 6eq well wd 9.

[2000 - 100]
. m(540) =KA| T ——

_ 1900kA
X

(1

A m(80) = kA|: % :|
_ 2000kA
=100 - x @

Alsam (1) v (2) 0 Aedur ddi,
540 1900 100 — x )

80 2000( x )
.n =ﬁ( 100 — x )
"4 T 20 x

> 540x = 7600 — 76x

s 616x = 7600

“ x=1233 cm

7.3 Gwuriu-i (Convection)

Guirage-l ue-lldl 9 YeldHlL u2ssell
Ulddldiedl e @l U €l sd
G4 & wA Au-dl 92 Aldl Hid-ag, Al gl
Guil WAWL A B, R G qounl
gessell WU ol A 2As eu-al olw A
qau B, il olioid, uel AND s 3 Gl
garl ol dRd el (andl A il o vied
3 el % Aal A, gAueEldl AR, adl, ¥
W2 Hed Wy B 3 dradl vRlL GRIRRAML by
4L vi Gouaed e eudl eed 9,

Ay A Goaal Al enai Wa
dret A Al dv se Al B A d-ll Eddl a2
8, »idl Gaaias ool vr dsm viL s dre
GUR AU B vl aRcusiE-l 2R 25 Gud ay
Yy U3 dd (AL spaml wid 8, »
s+l Add Aedl nBuwell dra GRM wy B,
A8 vl ea-l gandl VBRI sz s
gelsul well A sl deu vu Nelaum w2
Aol B EeHl dizY s3 AsA,

Buiniuq wglas (Natural) aaar 13ld
{Breezes) <€\ uf . % geul ald =-idi-u
dstadn 58 adl €la dl dA wgls Gwurian
s 8. B A wadl 4 add (Cool
current)-l dzrt dwdlAl. yd Bel g ol
ARY, el drtl AuSUL el el Y, udl A, e
af B A uddl 82 B uReud A Guz-ll dws AR
52 8. ¢ ol Awdl WA gand zeu wedl
W dredl &4 Al el dwe Al st B A
. ld adAd Fader 2w S, sl s
el [ g ag ¢ ? (ad QaR)

AR G-yl AT Wl B3, Yy, das 3
By A A Al draqn seudl Al suawHl
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ollfds@ouq

sd B, Ayl wdldl el wnsd
(gl Feel sev) geu du afld smm 501 e
(Efaw aetnd A2 aus g adld dRd
Gy, a3 A Al aadl a8,
welld drin 4°C to 0°C sl dvi s& gaal-l
agd ab 8. v welld whafbd uare s 8.
yReuragy 4°C drdid Wl adcy Hedy Qly
&, suslas Gotnyn win well-n AP wuReL
S0 Al Wl Fal ¥AAU A UMl ab
&, [Raousi adiazeid dradin azdl Al am s
well é§ adiaddiaqaelld QA i 8. d@d wa
wlg 4§ wiell AW v 2l ay 6§ w8, i
Ad Guurundl uBUL g wellde wHu g
drart 4°C ¥l 12 8. ¢ awd w2 4 4°C
e wiell af &§ adi dd st AslAUA @gd ad
O 2 RN d-ll tet w2 8. well d wwdl u
o il a4y & ag MU ® A 0°C draun wrgl
AR wa B, 2 Y wdl gl olasl A
We Wl ol Geasddl 1B gL G apud
B, oiagl BWuAl sl Yeu ag) ¥ 20 S ¢
uedl ay ol aall Baul ugll o Ml wdl W 8.
wfeusragw d@A add welly arvsud qa dio
Ay Yl 2uAr 4°C %2q wadld W & 4
ALY ARAHL Bledl AHAUL dl AldigReiql
AMHIANL ugL A Adl €S raay wellyil
ol a8,
7.4 [Al3:& (Radiation)

GWIded A Gonyndl deruHl MM
sa)l v o uBY el el B, ylell yedl yil=u
Azl Mt vl graasia (Gusndl SReeRl)
&, dl dell yeel Yl Yl Gount udl Glad 3d)
Ad uiA & ? Bl drg) sdl dou drwsuel
£2 Glot IR vz aRHl 2l asy B, yduidl
Goiir yoell Yl udiual Hie A AR Goeus
udl Gou viven YL wsiudl W2 Goi-HRRIAL
Al U5 sRAd B, L usR Gwilu [RAGw 8.

825 el Wellrl AU Hay 2148 A
gl Qeadesla adodd g 53 8, s
[ARze 6wy RBRY (Thermal radiation) sSa,
®. Guwily [abwm [Agayady @l 8. w
Al Wal Againsly del wd wsmad
QA ARRe-G% (Radiant—energy) 58 8.

(22 (Prevost) -l Raudlqt ud €3s
yad S8 wa awun Gefla RBBe Gagn
5l % du B, Al dadi WA G-l 82
ye 9l @ »id wA-wd A5 we ved A w
A Ul e [ARwlG A w5 B A

S5 wedHl Wl ey Rlkal g2 GReddl

B tel ay €, dl d uedrl dnu

qfId A B, WA A ved g il Gwla

AGRe 2 GRddl Rlzet s0dl 260 &

dl 4 el dru-l B2l A 9. sul S

welde driq uRARAL dinL Fed A Al 4

yeld W2 ARW-Gun winl [QARZw-duanl 2

W Sl 8,
yad gl Gouatdl Gwily [Qlwimi 286

Ryagusla disi-l gkl g QB

Gk sl AW WSR2 A R B,

Gels adld disordl vl srae sl il

Al e cnoril setz-ll dg wdl A

afig Ny 9, dall Al oL euaLd At Ay

dlaell d o 5 osiel -l dein 8.

7.5 Ayd s ueld wA Auidl G wHdl
[al32e0 (Perfect Black Body and Black
Body Radiation)

& ugd Wil W dwd adl
ol % [ER-Glod dwel 52 4 yel sl
yeid s 8, sl Ayl ay sl verl dadl
il (A3

d 7.5

H3 (Lamp black or soot) 8, d dril Y uld
adl ABw-Glolu @Ieol 98 % 2k Wwm 5%
8. w2a 3 A 98 % yel s veld Avy,
sl Aigl 2 % Ayel sl vsld B, dsiRM
100 % Ay sl usld Auaqdl wasy &, Ae
vl 3 dyal s veeld son oL wd AS
usiy <4,

dl ugdl diyel slon usiddidl GopA Wl
[AlRai-Al xeq 55 Ad s2dl 7 20 w2 suglanl
edlda dls wpl [RARL w1 W vie-l oudl
v, sen 23 39l dlenaay] 8 vl vl W
Mg Alrsd (Wotril wWRHRA wdY) Be 3. 2
[B% u 2umd ug [ABwa viewdl el o3 s
wadd 2l B 2 s WAddd aud ds
viad: deL MR g yuad w9 wd d
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Bosuidl we oz flsaandl RRQHL »ud @l
Yl d-ll wad asel S5 Qod W Adl uA
WRRARG Rl wadl asad un <Rad, 8.
Bosiril olRielz W ezl el el 8, Bl
stauniel s ug [Bsaw el o uuadd wdld
dd o g Beeer 4 -flsdll w3, v ueelul
wal Yy B Aye sl el sda.
L UG AL A serrel dRM sl [Bosiell
olelR viadl QB dyd s werbiil Gail¥a
ARw@ sda. ad Q2 (ereda) [ABRe (Cavity
radiations) W8l 8.

wluia]l waal AR ol o aiadonsvit
2 Add dd vuudd [Qgdesla @AW Hadl
Qeuzll 3da 2yl sl veid sl ws, aofl, yi«dl
AW, A wuad 5800 K 8. a1l i
AE Y8l sl el A YAl Hadl
Al adodt wid 8. 2 yd 5800 K
dluridaal Ay s ved 4 ad & du sdl
sl &4 A 3 son veldd son oL wd
SIS A AAURL el

AS val vednidl Gaud R ul
d usdHl AL deid v wsEHl awdHl
oAt W SR B, 2l Ay sion ued-i ABw-L
Rl 5 drll e R 2R B, »u diest
Aydl sou vl [ABWA 2As wdBLs @l vad
9 Ax 5l wna W edlsd AYA s s
[kl 2ieaRi Hera £l B.

7.6 (Balls-l RuM (Kirchoff’s Law)

AW AN AN SIA AU WA g 8
L A A B 95 HRH] @eside 9, oo A
Al wwdl didla el 8w B Il wwd sl ),
dadl Gur wsuell ARG g 2 8,
wdl e © % ol A «l wwdl e s
Qaell d DeL onadl Glod uuadd s28. wulRk
Ao B+l awdl siell il Qe euel RABe-
Glode, ARl 52 R eif SNoUAL drwiA Al
(224 Ml Feal) Ad A 8, dall alu A
Wiell Gl Gz (Al viasla ug Geusy-)
et ekl Aq, slg ASH A ol B Hi
Geudfeivil 62 a8 Ll AGHL . sl usu 3 %
awdl wd dus du A4 wwdl wdl GREs ua
S B, Wy eslsd Bals-l AR 2 Fan
g 52 B, wig o AWl udal dedls eyl
we 53 dgA,

WNSsdL (Absorptivity) : AUE diuHid
16wl ur [Alel suwd 2di, wuidl

[Al2e-Glat wid 2nwd adl [@ABe-Glet-u
el 4 AWl usdl (@) ¢ B.

shudl (3o - Glod
= g ud RBGw -0

dyel sion ued W@ a=1.

4 B WaR (Total emissive power) :
Fad daun 2uta uaid-dl 25y Assaael
A uidl €2 A3 Gl [ABR-GloAn 2uda
AN g6 BeuF-war (W) 48 8,

$e G- waR-l il Gis Wil
g5 gl RB@aA wuda ad my 8.

Ws2d GRAF-UIAR (Spectral emissive
power) : §4 Ge--waRdl GuAddl adl o
sigfvilan [ABwAl Qo dai 2wd 8.
2U4Sl 815 g Rl Qe Aeelui,
2UGRA 43U G-+l enva ) wsla
glal, 2l Jld carvalfid ddl G 1-ulaz-
Wszd GF--ulaR W) 58 O,

“[Rud divuid 2004 veid-l ssu
Asgnall ywdluidl e2 A5 Guadl, xda
gt (H WAL sugladl 2Asu-sunan
AlR2weAl Gt d 2ugla 21434 4 AWl a
Al Us2E GRtF--waR (W) $8 8.”

o g acd doleas (L) anrad wis
s dl W, A sed Wy dau awdl A

A, £ A divdouda q3u gk 9.
aefl 3 w2 wWe @ 3 Wipa G- warsl
WA Rl e GuFA-uaR Wil B,

W= wa
f

W o 3el qudiHl din, ond A wiglR
Fu 22 Ad B,

Beuwsdl (Emissivity) : 2l audl 54
Bir1-UaR A A % AR WA Aysl s
el Al 4 Geir--warHL vz 2uld
AL Getrsdl () 58 0. Mear W2 e 4 yet
0.02 &l 0.03 ¥eq € B,

Ayel st vad-l aud W2 e =18,

Balls-) [Rum (Kirchhoff’s law) : “516 sl
AW W2 AMsdl 2 GuF sl HED A
i 8.

s @ =€

WA, il Faw uell e 8 % ywd wdl
s b, A W GREs Wt dlenrdl o v F
Adl W vuads (3izd & 206l ns) Slad

.
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sifasfasuq

d e Gags ua dardl el A al Wi
wsal 3 el sairsl sdl dleadl awdl w
e WsABd (Al %4l) vl 208 8,

7.7 -l anid-l Ruy

(Wien’s Displacement Law)

A wa wwdl o Gulid Gwily QG
o€l €l adardoud (dugl)aial [Qaariosly dal
g1 8 2 v aRoldl adadend Add siu 8.
uig il 2wys o ddodensarn [ReaAeda
dollg MR ay €1 V. FHI WRAU A
(300 Ky 8al siow weeldill Gealdd RBem
95,550 A diocensaiu Reddudy del (G ¥
$e5128 dll 52 D) el Al ay 8.
el dludld dtiRal Wl 54l vl
dodoudaal do0g Je 4l 8. sk 1100 K
Feal diuHinl Udl el aindouda siq3u a3l
WL afdl d ved 2udl Buy 9.

st vuedniYl GulFd Gwlu RARwmL g€l
%fl ddncousolly WA WL AnU W sl
7.6 %ol 3 3 Wsga BRFwR W, Rs
aodens-l udu ka8, 20 WA well A
U B % el aBal WA Moy W, A
agv dadoud (A ) W a2l wy 8. dii
(Wien) Wl ollfasfazu-dlal saley 3
ddoidenss B Gers AWl Fala dwsidel
oz el U B, wald

;\,m T =waum 7.7.1)

i A3lsa0L - 2@mida G sufils
AU 58 B, Yol adl AHanis dadl sais
s 6 A A Y 29 X 1077 mK wed wdl 8.

T1<To<T3<Ty

g [Eoun

Wspd B waz

.u—ﬂ’—ll\—
1 L.
0.5 1.0 l X 104 1:
2usld 7.6
7.8 (R clei- Run
(Stefan — Bottzmann’s Law)

.. 187941 [@ge sl @il wlbs
WRdlAL s 2A SU. 1884 AL olepin

AL RaudA Acifs Ad eale] 3, “ueiddl
Awduidl Asn AAs 2ls 62 A Buwdl

[Cs0-Glon 2124 3 & Bruwt-war W aril [Rala
AUHIrL Agitril AMUHIRMHE U 8.7 w0 [ann
[R2g sdeapiaql [Ruy 8 8.

5 W= GeT (7.8.1)

Wl T R08 din 22d 8. ¢ wudl-l Brissl
B vin G 2 VAL B, % Res-olapindl vials
58 Q. dd YA 6 =567 X 10° Wm2K* &

A T Al wed T (T > T) didietdion
ulpuaul yie <l dl wdlsem (7.8.1) 4 2uER
2d Wl 53 wana 3 uelEHl Gol g
el €2
‘3—? = eSA (T' - TY (7.8.2)

ol A veddl udlg s 8. (2 wReun
7.8.1 w2ell 3dl {ld dadl asy, wd Qarl)
7.9 el MaAl [Run

(Newton’s Law of Cooling )

f S8 By aqq AM T°C 24 d-u
R dvet TSC €l dwy T > T,
S, dl WA FAl d g3 GwuL opud & uA
WRRUA Al diurl B2l A 8, aaid ARa
Goran gL Rl ML dedl waldl 2l d
AHAGA e el R el dlannu

Fan adls sioecusi sua 8,

M ueld-l Gwu duiadil £ 2R Al
AMHIANL 2ol 823l 82 (324 weid-il Rid-
§2) usid-l Al A suAwAL (WRuzH)
ALYHLIAAL dStddrl AHUHRUL Sl 8,

wugl el ¥lal 3 moemn, ¢ AR Guy
qadl WEEHL ANHIHL AT Fedl 3391 M2
3Rl GwiAl sl

AQ = mcAT

adl, ueid-ll Gl Pl €,

dQ _  dT

VTR (7.9.1)

el (UM 3qaR, vweddl Ga spuaa-il
g2 ueld aml dddl wuRwAAL UBAL AL
aslad (T — T)ril WBeuHl lu 8.

aQ __,4L

dt —-mc ar (7.9.2)

o (T-T)
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4T _
LG =k @ -T)

iy, % B T il 8@ werelal aruinnL
g2l ez 9. Al (7.9.3) 3l Yere dlannl
Fay 8. &' aaals @ w4 d s ud 284 ueideu
e A QRN Gwi w2 2 W S, wdl e
Fau-l sald 8 3 6w el uva wd
A 82l iy 9, “usidl Gu gl
€2 A Al diusu-- g2l 82 (A24 % veid-
§31 wial 8) A
R diYHL-iHL dSldd-l AHUHRHE i 8,

el AL 3 el dldn-Al (Ram @l veld
2 URAR ARAAL AUHIAAL dFladel il Sl
we o w2 B, ANk [ARW g dpuadl Geudl
ol wol o Bl Sld, dl B FUH AL
Wil dstad Hi2 ue Rl 8, adl, 2eud NREd
Guiiriad g2l drg S8 adl €la, ik o s Rl
Gualol sl wd 8.

wskis Goianu Aeclui dopgr-aiz-ed 14
wogor el Fuw 2ald § -

5
—% « (T -T, ) (7.9.4)

BElgREL 7 & 80 °C avduA edl AS s
axg 5 Bedl 64 °C drvud el 84 W3 8,
A 10 BHeHl 52 °C diwpus 3l 4 W 8,
dl 20 B2 e arge dladin deq ad ?
WRurd disud deq <l ?

(7.9.3)

gl A Adl

G54 : nay § B2l deuss)
AT=T,-T =64-80=-16 M At=5

80 + 64
%6 =+k‘( =—-T ] @
WA 2UYEL usiEAl At a3 R A
RH dil A3 fAa B9, ¢d 2w % Ad

ol 5 BulHea dasst w2,
AT =52 - 64 = —12

52 + 64
. E=k'(—_TS)

adlagl (D A aHlsW (2) B3 eudadl,
6,5 _1-T
5 X12°38 -1,

L4 2T

"3 TR -T,

o 232 — 4T, = 216 - 3T,
L 232-216=T,

© T, =16°C

T, i wl 3yen 0{lsel (1) 4l sl
16_ 1
5 =k'(72 - 16)
= k'(56)
16 _ _ 2

k=556 = 35
gd, Al astss At = 10 B2
AT =T — 52, %4l T »i@ drwsi 8.

52—T_;(52+T_16)
0 ~35 2

52-T=i( 52+T—32)

7 2

L 52-T= %(20+T)
5 364 — 7T = 40 + 2T

2. 364 = 40 =9T
.'.T=%=36“C

7.10 3M818% AU (Greenhouse Effect)

lAeaG W Al «el £ (RuL) doy
s Al [Asm e Gudioml dedl, sladl 3
WilResr  Fa  uredls  wsiddl ©d WA
gleucd 4Riag, Mo 8. 2w €lael el vaxil
aadl AR AR Gol dxi Wa a4
W g a2, aq@ wA dl wu QoA
Sess QBRI (adadens 8000A° 4l 20,000A%)1
QUL YrGilra 53 B, a0 Srads Akl we
ALASIGUAL 9 2 Slaie, viad: 2uredl 9. del
M| (AfGwNAL H2L cuon Al i el
sl YAUS W D M MM vigasdl gaaHi 2
UL VRWEL (Warmth) Gzt aiy 9,

21 g0ea wuuell yedl A ddl 2nawd
auael uel As dllsiGudl wes ad 8. e
ABzel UV, V,NiIR diogislSail vud 8, 2ung

Al U5, WRAMA YL & 8. Ra e
yeeffl MWl A wen usdl oy A
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ol Reun

el 2 oie 9138 [ABelA Gaifid 53 8. »i Srsldg
(AfZel aicdiaad Agld sz lsoll asal -l
aldlaRadl WA CO, sl H,O Fal Al v
AlBeld due 53 & vl Y G 52 8.
gl 2l ewor yeellAl Al v wesl 53 6, 2
A, uedl- e {(Aq epay Gwu-Glad-l
A el AN WY B ¥ du YR dd
A Al 8 B, B e AlelB MR
53 8, 68138 Bl aRull R el s U2
gAnely E1S Guulal’ uel sdain B, L o
S8 WAl et wa oMl ynad W 8.

1. Gup-nare »3l Ad wy

(1) GuuasH (2) Gounun (3) [@B:a

Jeals ngds Ayl Wi 3G 2l dwd
£ 8. o AsBA AR o dld dl A=A
ofldrl ouad AU i vt A2 dld w4
Wi A Raart Al oy WAL dslad wa
Sl (g wart asd ol ugf da ?) 2ed ol o
gl FH A6 2R wa wRRRAL dlu
dl ARl ! allMeiGu WA, ugusld siRel auawl
84 ueallsll ores o], ungdl awdl wa Gl
uaand] oz el amale we - el
aqidl asudl 8, qdl neusl ke WA dg 68

s wAd.
| Afq wdT FeiEa 1)

2. Gwuag- AR Fd ad sl odar 36 8. ] WRAWAAL GURl-L dlydir-L
dsladl 518 G ML A B, A WANA % x =0 1 x = x + Ax 2ld?
el SRl AWl T + AT 24 T €, dl Gouens (H) 03 yotell 8 ¢

_M AT
= At kAAx

wdl A 2Be AAsa 8. k veid-l Gunagsa 8,

AT

3. Ap IR Muad add iy B,

4. velddl Geuaissdl vsEdl 2d A 595 A drint AR 8. Al s

Wmk! &,

5. A6 verddl Guudsn 24l edi B 638 SlRLd UL A 8q €A, dl 4 ueld

2l Gu-aRaMl 8, dx sdd.

2l Gw-xaami

_Q KACT - T, )
H_r_ 7

T, >T)

6. [Agd-1l Yaussl GoudL uRL AR Uesl B,

7. Gully AqRa R )= ﬁ

8. Gu{ly oy sefladdm wA AMidR-Aqert Rl was, 2 8.

0. Gwyquddl ueld-ul uesselld Fa wnidR Yot A & A Gud dse |2
ULARVGAGL oL % ATl UL W, B,

10, G-l dra-il 828500 WRWR Al 53 s wi-el oflon 2 oy 9, dell

Gy, MiA deldl asd 9.

1L Gepnaq & usie af as : (1) wgls G 2 (2) AR G¥u-A,
12. Gupey« $3 el waaz Weldl Feall spnaaml 2ol sun axd 8,
13, Gwidl [AB38 g1 edi wAeL M2 sy o33l Al
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14.
15.
16

17.

18.

19.

21,

23,

26.

35 yeud Waril dnund Rygagodly siqzy AR Gaad 5 8.

usldd diwii ay €, dl ABR-Gd- e ay da.

% uetdl €34 usRnl [AGRAG M 3 G s3A wb A ueldd AyEl ol usid
5 8.

gerdl iyel sl uewd yell wR wadl wsa Al

3l anwol 5800° K dluriniausll dysd sl ueid 9.

NSl AMA A S8 wwdl wR [Ale e adl dudl [Blka-Glod
A 2ud adl @G-God- v uerd-l dusdl (@) s D.

56 Gud-war ¢ Fud v 2ol veidl Sssdnsaael wudid €
As Gl [@BwR-GadA 2l aud-dl sa Baug-war (W) 58 9.
Ws2d Bar-4-war : Fad drend 004 yeid-l sy Aasnadll audaisl
A5 Grwrldl 200 209R ¢F ) WAL 2R Asoudicndn ABwadAl Gladd
d sugdl 3w 4 AWAAL A dwHn WAszd GRAFA-WAR s,

A Ased G-l-war (W) dia, dl ge Gel% WA
W= wa
f

Beawsdl @ 2ild AL ga GE--widd 2 4 o AR0HL e AYE s
weldel AWl ga Gaird-warl aelen AWl Gaugsdl (e) 58 d.
Balgd [Ruy : A8 ya awdl w2 usdl s Gagsdiel Hell Wi S 9.
NeA 3 g =edyd s ued W a=e=1

Al il Fun : s weinl 6oy AR ¥ adadans-u R
W2 As2e BRFA-UAR HedH S A dRoEolsS AR Gs Awd- Fria
dluiinl ARUSIR AN €Y 8. A, T = waa

w2l BAd 29 x 10° m K 8.

[F2e oleepiadl Run : el audluis) sisd dasa €ls €2 s Geulka
RABwR-GloA 2ed 3 gd GuB--WaR A4l FRUal drd-- agaldnl wepuem
&4 8., W= ceT

0 [Rs1 cl@pi--ll waals 8, - Y 5.67 x 10°Wm K.

Yol Bl [Fusd @ oRd welddl AR G¥uaud Al gadel R
Wit Ul 2 WRAAL AL el el dy 8,

aT

w 2T

dorR-iR-zodl [Fud @ oirm werddl gy Gouar gl i g2l

th
62 YsidAl dliel A uBAUAL drusHiAAL {2) HlaAl WML dla ©.

4
| RARUY |

Al [l 22 2 [Qsauidl oy [Qsey yaie 53 :

1.

gl s AR s B9 Glsacl wsllul i oflwl 33 Ylodl eigMl yal

B, dl o

(A) A at [Rouddl vsollen A Guily Aqaqdl B,

(B) B 55 s A gl sdl usiy 9,

(C) uRAL 2w el Gol-vaal M 53 AR dn A8 s driid gl sl
wsY 8.

(D) 2l Guu-2aqzeu i sal olte ABu-ll Gulln viaze ssaldl -4l




162

sk

tn
x

10.

s ol 6 gei-gel 4ol AW AUl A sl add 9, A W
DactizlAl Eouduesa spit kA k, €14 2 Qi 2088el dais At

S, dl Wige Gwldlesdl ... S, (el A owil)
k1 — k2
(A) k, +k, ® ———2
k, + k, 2%k, k,
C — ———
© Tk, D &+ k,

als AyEl sl weld T K Ml 1 m? 8sist €18, 1 s wi E el [@RBw-Goi-]
Bl 53 B, % dd Al 184 sl 208, d @AsaGlAd Y ...
A,

W £ ® £ © = (D) 28
2] Guy-viaaal sls Wlzaugl (@Bl 94l diusisdl 30 °C w11 20 °C
B, dl M 338l 60 cm idd ANMIA ... 3.

(A) 25 °C (B) 24 °C (C) 23 °C (D} 22 °C

dlvistl s oellsr dlvAin £ uHHAL 100 °C ol 90 °C, 7, AHHME 90 °CHl 80 °C
¥, 7, AHHAL 80 °Cll 70 °C a8, dl, .. )

(A)t <t <1, B)1,> 1>t
P _hth
© t,=t,=t @) t, = >

AGRR-GAT 5l s vl A 2 B 2 Hedy dladl (Aspa G-
Wa)n wn3u adodeusSaell wqsd 11 X 10° cm ¥4 5.5 X 107 cm 9,

(A) 2 ®) 4 © 3 o 1

Ul G4 QAR R A R, B, Al & A0, aniami Asdl auged Gwlla
WARNY, ... 8.

R, R, R, + R,
(A) R + R, (B) R, R,
©) R, + R, D) Guaiell Ag wal -f3.
sl lg 2L 288l A sAA 4 WAl 2ud 8, d &3 W B, AR dul e
Wl B, 2 A s UK SR ... B
(A) gl Gwnalesdl (B) 4y Gwidlsscl
(C) ay Qe Gwu (D) Gl3 aarilbig

Wadl 25 oloud > s oflel dal o alsivil MU 235l ddil DA-umigl
.......... dldHIA AU 8L 3 OlRM @,

(A) 984 °C (B) 984 K

(C) 984 °F (D) »R4U A

{A-u U4 2Dl ay s uelel (Black body) adly sl veld ad 8 ?
(A) sdselliqAlL Ude2 (B) dlg, usl

(C) €leudl A (D) 6ds €ld
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11.

12.

14.

16.

17.

18.

By % UHRAL g HAAAL 6L Nl Bl | m @A 4 m 8 e ddsl -

AL 4000 K 2L 2000 K 8., dl Asqusaml Goddl RB-GleA-l GBud-d
ugdl A ofl oo M2 AR ......... 8.

(A)1:1 (B)16: 1 ©4:1 Dy1:9
Aeerl ld Ry Yool glads: (AT)” U2 2WaRd 8. AT diddid-Al
WSIHL dMMIA A iRl duHIAL dstdd B, dl = . )

(A) 2 (B)3 © 4 D)1

. Yld avvt T ol atlA 2T i o adl Gl R ofl 2R a@. dl el vz ua

udl (af2e AR-GloiAl udar Ml ARGl WAL JRleR ... uy,

(A) 4 (B) 16 ©) 32 (D) 64

A0 A uRsacuon uBa snglddl salon yoe, Ben S, el Guy-
Qsel Sk, 3k v 2k €A dl F5u1 O F ANMA .......... 9.

50°C
200
100°C 0 / (A) 75 °C @) 22
5k \
2k
50°C

2usla 7.7

© 40 °C @ R ec

15. A5 o, wuas 2 wadl adoysiz dsdl ds gn s Al UsRg 2L 49U D, A

Al Awdd vt ity A DA A s el vl vl 8§ wsal ?

(A) aguusiz dsdl (B) 2Nl (C) WA (D) A4y,
s weltd 1000Kaunin Y oz 53 8. -l awdly dssn 10cm® 8. 2 a
340.2 J GloAd W (e Gaulrd 53, d arll Goussal .......... B,
(6 = 567 x 10° W m? K¥)

(A) 01 (B) 0.02 (C) 0.01 (D) 0.2
k 2 2k Gwidlesdl wirl x i 4x wad
tmqfu O eelsril ol dysd Dal & s o T,
Sl At T, 4 T, (T, > T) 8.
dl 2 A0l uAR udl Gl = a

ACT. - T K 2usld 7.8
X 2; 1) feu d, f= ... .
(A) 1 ®) 3 © % ©) 3

4 A} r, Busal suadi 6, uME~dl olela saldi dlumLn T, wie T, &,

(r < 1) 8 sau a@-u wslddidl R 4adl Gwu-ler......... Al UMMM
adl.

(r,-n) r
w ol %)

nr
© o © r,-r,
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s

g o),

1. (D) 2.(D) 3.(A) 4B 5 (A) 6 (O
7. (A) 8.(A) 9.(C 10.(C) 1L {A) 12 (D)
13. (D)  14. (A) 15. (A) 16. (A) 17. D) 18. (©)

AL ulel Z5HL FAUL BN

10.
11.

12.

13.

14.

MDD SO I L B e

Gupagn »24 g 7

anr-dadd wiauls Yot sudl

Guieg-l ST sy oseudl,

Gwunaus Fdl % Asi wAddl ells Al weudl.

Gassdid WRMBLE Yo v

Gwlla-Hadu wed g ?

ARA Gvuras 3 & 7

Gullu [ARwWA slgld &5 olmdl ¥ s AW @ 7

add alvn 5800 K 8, di yd w2 & aladoud @Bm wenn Wsea
B war qud ?

BRI sl 351 wual.

27 *C divMi waadl v ey RRRIAME 66 didldaidyd @R Hedy
Waed GAug- wa 4l O ?

dleieil i Fun yoel o] f, Hean Bls2d GAU%¥4 W YRAAdL
RBa-d 2ugll 8.

0 °C diyMIAl g6 BF-wad W 8, dl 546 °C diMiAl ge Gaus-i-uiaz 32dll
S ?

Yeei-l dldel Ranal wiadl A2ais k' - W2 kR 8 7

AAAL WAl UL 20 :

1.

w N

® N

qussit wAwAAL oelMiel do 30 v adl ewu-Glad 89 suedl YR AR
wd B, Al aal sA 2w A uasll Gl wlsa Al

Yoy, Gelgaidl Heedl well Gwi-maz wumdl,

dRelHi G ywendl.

Atsdl A Ggsdldl cnvil wll wA 4 well Bails<) Ran wmdl,
gy 3R RGN wugdl 2u,

54 GRIFA-UAR 2 Wzl Grg-uardl augdl 2.

dleiell 2L MUY Quil 2 WHAL

el il Ry qull v d-d 3 el

AA-L srvenl el :

1+

A vl B Ml dollSel gel-oel st Al B, s uBudl o S

AMint T 2ml T, 8, 1 2 eliell Gouaeniel 83 alsdvll Addl €, dl s
A youell sl ?
[Fa : K—A = ﬁ]
Ky A,
g 34l Wil R 4 m X 4 m X 10 cm €, 21 Yol szl Guudssal
126 W mt °C1 8, 86 s ANA -l ik A Aenil A wegsd
46 °C 2 32 °C 8, Al (1) wouMiell 1 s¥l agd widl G-l ol WAl
i) Fu-ll GRuAssdl 0.65 W m °C! 8, Adl 7.5 cm WAL 2o A 2R
el GuR sl 2ud, dl ¢d GopagH-l Adl s .
[raue = (1) 2822 7 (2) 1150 W]
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Ln
.

s douddl wwdl wr s A A0S 5 em 8 A Al dluA
—10 °C 8, dl «25-0 aR+tl 24985 ol aal HIE awidl uHy L. «Ed)
Guuassdl 0.004 calicm s °C, ozg+ll "dl 0.92 giem® ¥l A4+t I G
80 cal/gm 9.

2
@ : _[xd!x = —%-) [Feust : 19.1 sy 1032 ]

Yl 1 m? awdnie)l uds As=ui 63 x 107 J ARG BifFd wa 8.
G = 5.669 X 10 Wm? K4, cl 3+l awéld dwme sl [raue : 57731

WAL A5 54 373 K dtwitl 303 K it sl Sean ol aisuell 1 °C %ed
a2l ud ? wAd dyel sel wed ol wddgd drsud 293 K AL

(6 =57 x 10 Wm? K9 [oraust : 11.3]
suglami elde Aysd AAAl W2 2uBIE GWHLUSSAL 4L

k, E
B 2| | fespeesiic | i
k, 7 Nk, B
- """---x---k-g ----- S J.
\x l "
2usld 7.9

akk,(k, + ky)
VUL Tk, + kg (K, + ky ) +aK K,

les 2UAWL AL L cloliS-L 2is aes abrn &, wpefl Gwu - saami
drl Bl sl T, 2 T, 8. (T, > T) A -l Goicussdl e gel
ARl k = a + BT Yol vadl € dl Gsumaied 3o dadl, A »sdeq
dnga B,

T, + T
=%(TI—T2)(¢:+ E{ : 5 2}]

wl-yedl a2l a3 vidd, Yol wd w2 (Aol squRBRaE) Hsu
foten €ls col FU AsHANAAUL M Al DR-GlA DaR-vnis s B, dd

Y 1340 Wim? 8, dl 3 drae il
il B R, =7 X 10°m 6 = 567 x 10° W m?2 K™
Yl 2w yedl Q2w ViR
R, =15 X 10"m
[weust : 5739 K]
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8.1
8.2
8.3
8.4

8.5

8.6

8.7
8.8

8‘9

Hacliail
gl adys

WAL ik

el Ay v e
el el [ARA

el e, wel dyd
iR, Hlde ¢ yd wRewil

wUedl Ay Lol HA iyl
wRAl{l rmy U

-Gl 2 dHA

Aol MR-l Fuy
dfll Hscldlvl il

UL Yo Y
AR

o AUBUR

Ayl duldaue

8.1 Ydid-il (Introeduction)

Reuellia), oidd, ~ged na ollan AL ary Y wgrd-d
adl 8 dq Wi Ayl ades wamaal wuel sd. A8 wa
s ued-l s A sessEl Bal IR, AP X
AL Add AR sl A B, 8 el el q2ssel sl
v o s <25 widdl U 8 il dbil didl wede sl
B, U sl U B, neldl usidal azsspl q@ed 2idz, 4
weld-ll g2ssell qullnl vida sl 4y €ld B, Ay yed-l "essel
ae widR 4 & dendedl drvuelnl v o ay Q. 8, Ayl
925580 Q2 Gegladi AL sl B wid HadlHl q2ssl 92
Al widRs sl uvuHelni wadel auy da Qa 8. well
Ayl 425580 s Ad S8 um Bl Add wA sdoird A
dl §Y B,

gl 21t A0y 23 AA iyl AL azssellel st
ades wiEdl udel B, Fell gl ARl siod sl 2
8. Ayl ol s W R yduauel w
wWudd 8.

Ay A solRl, duMid, 56, vidlRs God ¥l ellfs ulimi
Asodell Qu B, vl AL dAdl Yo W3 ol w2l
UL WS R Had] el v olfas ARRAA 2240 2[4
( Macroscopic Quanﬁ.itis.«;) 5 8. W ARRA 8D wl
asiy 8 stua Al wsin ddl ofle e Al ueedl sl
w8, sld., diyq eeus ARG wdl wsy B, 2w wydl
wiadlks G, d-w eoum, 586 247 st Fll g R weedl
agll sy B, R do e dell Wl usoulie] werivid qd g
ERAAL deoll sl WA & AR AR 2w add 83 B,

UM Y A Al G2ssgll 9 adl widAbud wA
dedl uReud adl we-usll waefl g AR wA dudl a2l
wid-dotdAl anydl Aadl wsy S, eld., Ay] sousl, d-i
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QAL WA AR, A wedl
Plaicl A AL AN il dMAL ML 81
AsalMl UMD UL D. VM, Y D a2ssall A,
Asade] AR Fdl 3 2l 23w, 9o, d-dl
Afi-Glod adidd yan 2Rl (microscopic
quantities) $& B, w0 dA B dl W Asoddl
el aeld et AMBheu el sl »0d,
QU AR e Auld &3 8.

YL AQAUEA] doArl 428 SRl ryenel
Al [yl (classical Mechanics) {1 wiseusllu
dad Wl Aadla ofdy deu Q@
Y R vl derll e Bl Andl wsy 8,

YAl Adele Ayrl SRl A A S8
Guald d UYL W], dse, U@ 2 [@QRre
Guy, Fau oanal R uel AlRdl yil ul @,
8.2 cuglﬂ?lrﬂ Q&QLS (Behaviour of Gases)

nal gl el usid 8 %, il wda
vel sl dld AR, drl adlaubis ua Fa }
EOUEL, 5% Wl clUHIA A% AN Hlid? Aol wilRdc
WU 9.

8.2.1 oliSa-dl Run (Boyle’s law)

2y A ydl 20l gl (ARd

oL (E01-L) el EOURL Al SE-AL AR WHIRLHI
dlud. sedd,

Po <~ 8.2.1)
(MM diasun, 2AAm )
s PV = wam (8.2.2)
r 9
»V (Litre)—

QRN HI2, A” ALl el W, WAy Ad
ANAE P — V ~il as) (Auidn 3wl 244
siferl Randl Gualal s3AA AndQ af
(A28 Rvuil)

»usld 8.1

szl 8040 A Wz, esum [@Bye st
WABLs Ad Hadd a8l (oL Tvuil) A slider
Fad-dl Gudlal sda Awdd ast (es el

sdlen 9. Wl d Anda an Gl dvwaus
i AlA gougl W2 dlidaril Fuy 93 Hada, asiq,
HadL s B,

8.2.2 W&l Ruu (Charle’s law)

2y goudl, udl 20l ada awn [lBad
gl (80-1l) wyd 56 a-l (A& avsu
(absolute temperature )l UHUMAML A B,
nzd 3,

VeT (8.2.3)
(waw gouel, VAN £9)
Vv
Lo = AN (8.2.4)
>V (Litre)—

CO, diy 2 SoURrl A8 Y& W2 T — V -l
wAlBis ast (Ao wudl) i e Rus
a3 ANAQ asl (A2 vudl)
2usld 8.2

gl 8.2 wRdl avil any %, mam esud
Yol vl addeunl Flad e (Ba)dl ay
ARAL R w3 8.

AYAsD Fud 1 2104 56 W2 Yzl 20
ardiunll Rfd eun aiyd soue au Fua
AL AHHRHL U B . 924 3,

Poc T (A9 58, AN e}
n = =
T

8.3 ALY is

W P, V 2l T 2500 Sld, dl ol o alyil
W2 w2l AvL (N) wa A5 aell € O, %
AAAJA AWBS B, Ned X, “UNA 420 diuHi
A EOURL HIR VM 5E Bls QL vl £
Ayl 12 245 uvll gl 8.7

R it (273 K) 244 o0 (1 am),
224 (22 sedl 286l cAigril el souq (em),
dril AREUR () Fed €la &, arpru 2 s
1 Hd 58 B, (2uha disi-t v gondl Blsuu
sl WAl Ayl gl v 2lsull € 8,

(8.2.5)
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odfasRzun

aq ADAJN wwalis AR Wl wy ed, »u
RS M Ayl ol ad B.)

1 W ueld (ay) i Qe w255l (WAugll
3 2gpil) Al divd 2SI s () 58 B, g
Y& N, = 6.023 X 10* mol™.

vl cuvdl Yoo 12.0 g siofddl wdal
il A AN vis 58 B,

AaAdl da dayl ga N g
gy, dl

2 gl W Wew P = Nl

A

ol dd Rl dl, A ayueEiau ayd

$4 e M @ dur 1 e ayd en (ved X

ayrl AR 3 uRHAR) My €Iy, dl

(8.3.1)

el Wa Ay P = Mlo (8.3.2)

8.4 el Ay aral s 2 au [RlRy
%CLQ‘-EL (Ideal gas state equation and its
different forms)

A Ll slidadl Fus wA ARl Fasl

xS o),
% =K (20) (8.4.1)

(wy RUBd ogeen 22)

% 52l B 3, A ilet Ay eoiel A ddis
AN UL -l el ggel YL Al 2ud, «l
Ut 55 dril FelHl WL I B, BN
wllsaw (34100 el eyl wAAls Uysl
PRl W MR AN O, A Ayl g Ml
ealdlal dl

PV

TSR

29l PV = PRT
o, L= Wa vl
R = adBs aiy Fadis
{universal gas contant)
= 8314 J mol' K

% Ay EHURL A AlUHIAAL Gl o Yl W2
PV = PURT Als2ay 2iypiud wad sdl €,
Acl (steulis) Ayl edl ay 58 8. udgiRul
s uEL Ay £2% AMONHL wuedd ay .

o oy ARG PV 2 T i yed-l
weeell udlsea (8.4.2) @@ awydl adlsmAlis
s -8l 53 wsidl dlend], wHlse (8.4.2)
e Ay v e 53 9.

(84.2)

A s wllsem (8.42)M p = -

NA
Y4, ol
- N

PV = N, RT (84.3)

w{lsa (8.4.34

Ro_ 5

N, = k, asa d

R =Nk, (8.4.4)

Wl k, = el »umis (Boltzmann’s
Constant) = 1.38 x 1075 J K

F ws wQ WS Avl@d saH] wa 8.

- PV = kNT (8.4.5)

waaL P =k, %T = k nT (8.4.6)

gl n = N = g ugpid dva wd
v

= Wl B se £l Ayl
il vl
@l Guld, udlse (8.3.2) w4 (8.4.5)
yzel

- M
PV = M, RT
M RT  pRT

. P= . =M, (84.7)
M

W, p = = Ryl s andl

1 S

PV

utT

Q mol 1K 1) T1> Tp> Ty

v

P (atm)—>

2091 £oUR 27 Gl A aRdlds iyl
2ucd-ay-dl ¥H ad 8.
2u4(d 8.3
il 834l awrdls aydl adys gei-ogel
AR L W2 el B, ® wued Ay sl Fel
W . vugla well we Ay 9 3 ol eoum wn
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Gl A Rdl@s Ay, stedardl $3 ad 9,
pugdaly W vizvR di #s Agilds Hida 9.
YL SEHL Adl 38R eARuin ug s :
5@ 6L WA F — il sUAw w2l sid
Aoy, wl yalddl Gualal ¥l aysl weldu
P — V 2uduirdl Gualay &3l clyit seul adl §8R
g ug sl Aol ws B, L A ad w2

W= deV YA v qo 8, [

Vi

[otair vieus 2iasARs-u usnl elRwui
ESIE

Gergam 1 : s URA-U olludPrai- Asisn
20 m®* ® cal d-dl el 3 m Gl H. AR
el toll8l 1 atm dell d¥MIA 27°C B, dl 2R3
wWdl s s AL Ay Ha sy ea 29 g dl.
1 atm = 1.01 X 10° N m~2 = 101 X 10° Pg,
44, R = 8.31 J mol™! K™!

G54 :P=1atm = 1.0l X 10° N m™
V = 2R3 56 =20 X 3 = 60 m*
R = 831 J mol! K™!
T=27°C=273+27=30K

pusdl-aly el wHlse yau

PV = URT

_ 101 x 10° x 60
T 831 x 300

s =243 X 10° e 1)
>l ald en
m=29 1 =29 x 243 x 10°
=705 x 10° g
som =705 kg 2)
¥ vl Wl eawd ea 8.
BElda| 2 : 20 L 5% HAddl s il
2.5 % 10° N m™ goudl »lBuye diy ol ¢,
dl uioil war iRy aiyd ea K.
AYUAHL #L[ESA] divH 27 °C 8 da
L[EU=+) HReUR 32 g mol™ B,
R=8311Tmol" K
Gda Mo, = f5AoDL MYOUR
=32 g mol™
=32 X 107 kg mol™
P =25x% 10° N m™
V =20L =20 X 107 n’

L= Hlaiw

R =8.31J mol”! K!

T =27+273=300K
susdaly saR-udlsR Yoo

PV = PRT
_ PV
H=RT
Mo, . _ BV
Mo, “H T RT
omy = Sy e
_ v
=My, X RT
— 32 x 107 x 2.5 x 10° x 20 x 107°
8.31 x 300
= 0.064
=64 x 107 kg
hmg, =64g

Belsm 3 : A Sl RR-R3L 15 kg Sy,
107 N m2 sop@l oRdl 8, 2 Rfa-uiddl sia
dls wy 9. As duB S edt 3 X 10°N m?
wed W ), dl dedl dia dls ad o) ¢ ?
Vedlal A v YR

G4 : P, =10’ N m?

P, =3X 10°N m™
M =15kg
M, =?

WY, S8 Vi I R BUgd-uy ARl

Alsra uedl,

PV = nRT

PV = LRT

P, 3 x10° x 15
s M2=F1XMI=T
=45kg
24, 15 kg Hiol 4.5 kg 3y w0 €ladl
15 =45 = 105 kg 9 dls 2l ¢4l
Gewsrel 4 : Rasumi 7 °C dvid ani
saluzuul el e u, Gl 37 °C arwrun

WAl salll 80 sl dedl g sl ?
(soU2l AN WRL.)




170

oblasReuq

Gba: T =7+273=280K
T,=37+273=310K
sugd-ay 2naza-lsea e,

PV = WL RT,
PV = I'LZRTZ
T =T,
* h = &
. ", ,I,I
h = ﬂ = E = ﬁ =1.1
m M, =T ~ 280 ~ "

2, Gl srdl il sad s 1.1
g, sl
Gewdaml 5 : o (cork)dl oy sl His
a3l 7 °C didinl g ol 1 atm 8. 20
o 1.3 atm %ed eol e 30 W A A
el R Be 53¢ 8, d el Aiesni e
Feall crwin Yl dwillal, d o Qwdl e ?
el dndly @Rdrm aamgll.
G4 : P =1 atm
P, =13 am
V =239
T, =7°C =280 K
=2
2
sugdlaly sapal-alsa 2o

PV = UKRT,
P,V = URT,
R _ 0
. Pz — Tz

7 1.3 x 280
T = T= S
~ T,=364 K

o T,=364 -273=91°C

BELERBL 6 : 0 °C i i 1 atm s6ud
sl 2wedayd st k.

Gk : T=0°C=0+273=273K
L=13xNa
P=1am=101 X 10° N m>
R =831 J mol! K!

V=7

Bigdlaly, vaRALERE Yo,

PV = URT

.y PRT _ 1x831x 273

YT TPT 101 x 10°
=0.0224

L V=224x100mP=2241
8.5 Cllgvﬁ aldae (Kinetic Theory of Gases)

MR Yl vl el awdl e ey,
adl o B ¥4l ¥ se, eouml, AU QPR
el wicR-uole gL 2l hlsddi aleus Hor
L AN UYL s2ssel WA Asmddl ys
ARRA Bl ¥ 29l By, o, Al AR-QA
A wirjealll NN B0d B, 1 ARl
yell @AMl AHw wsy, ¥ e Qeuedlais
siedary M2 AulBs Hkd Guadl s ¥
ydaiReul w2 sBEd 8. sun, 2uedaly w2
seal el ydueusdl susday-dl ysm adn
YR wiillRd cuval ydl ud 9. 21 ydurensl Q3
U RURS ety vuedary »ReIk (Molecular
Model of Ideal Gas) sdU4 8.

8.5.1 wed Ay AUYPUIIA : yduIRRUB
(Molecular Model of an Ideal Gas :
Postulates)

(1) Ay Yau sRl-l sal 8. w0 S8l ay-u
%{qg%{l (Molecules) PRI N

YL AR As-wEEs, B-ueulas 3
oy uREas &8 ud 8. A wy S A ¥ dw
(Element) 3 W% (Compound)-ll sicl €l a)
Ay tfewl Rz dlu, dl del ol o gl
AL €1y D,

(2) uyrl YAl 2ialRs vitre [A-u-u iy
22 aNuuAYseN (Rigid spheres) el a5y 9.

(3) Ayl 2R Udd dedd dla
(Incessant random motion) 52 ©.

i ol gl Bypl wsslla WA Auy
Al flad wd RARas viiH w0 8.

(4) ag i AP Y- Ald-u [RudiA
AU V.

watlefl vadeaza ald efhA o Mg
AIUSN A% UYL yerivll Al udal [Ran
AR YIuUY WR Hsd Ad 2am 33U aUld sal
Sl 8, AR e(HUA sl Al ol win
ol [Fus 2R Ayl gpRdi-l alarl a1
2 R s 8,

(5) aury aell W2l vl A1 4 B,

el vl aell W2l 8, di s3cdl wadas
A & suudl eds gl aldad ARl A2
53 sl «ell aoll, Rl v vor WA wdl,
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Al sl gl vl WGl 9 wEdAEL
A, dued] Sl 2idadd vaud 2.

(6) Wyl AR $¢ g (g se-l
avumellal el as dd (1ed) da 8.

lad & gl a4l w3 dadl
ALl vgl AR v o -nl dy B, el
AR 9l widEUl a2l as B,

(7) R Ay 6 21 Al Asolloadl viel o
425 Wid 8 ¥ AU B, AR ¥ au-dl 4
(Rt ) Hid-2Ae0 QL 8.

(8) wgl 215, WA ANY YA W
gl wd adl xadmel Ruldaus u 8.
AL AR Anucuoll 8 s[5 2aimL)
(Ritnd) @A wuasuoudl wvuHelul 2l
QUN

ERmus aima s -Gl dam
Wy, O,

Gelgel 7 : wld sepndl Rl se
sl dadl o gerdi-iL well-l arsd se wuar
10° ag) dwl g, di wel-l auanl wa
R qRl AWRUA iR Wl wel-i -l
Bosu R = 244l

Gia : uME gepmin- wel-l s6 s2di
deat o sepunr weldl quae se 10° o
qtll dlaell, wglll aumnl Ui Hadl sl
Bial (vigqeiln sllalsiz wedl, dus 2oL wi

AWUHR YRAL, V = %nR3 = R x V% HHIR))

s Roec (10° )i = 10 2wl ay <lu 8.

2, Walldl Qg e3s wRRlA Hudl ga
EL TR

=10 x well 219l G

S10x2A

=20 A

wiel, wawA el ull[l aua-l 6 Byl
a2 A3 ¥R 2 X 20 = 40 A
8.6 el Cllﬂ."i,: etl8l (Pressure of an

Ideal Gas) 20 Ayl 220l rms Ay

(and rms speed of gas molecules)

gl 8.4%i sulou el WAL 3 [ doudHl
E35 cugllall UMEA el s vied Ay addl
8 oA wnat dwsRHL eduen ol qiyHl
W oAy 3o B ., B,
d Al YZ uudds uuidz auwdl, 3 g+ s

A=19 Wi vugy 8. wayuel REdenus
slaidl 9oL Y 214 Z RauHiq 9281 oiseuc -1,
U3 &5 X Rl gesl [Bau seaiy 9. vum,
MUASHG e YA A2 (v, Vs V) 8,
s WAL QML ad) ER§I1R =
- myv,— mv, = —2my,

Y

L

vy, vy e ¥

/ZV’

%

(-Vx, ¥y, vz)

> X

_O
e/

!
t

E

|

N

Z

wadll €lag wd ayqu 219,40 Raldaus
YUJHE
2u5(d 8.4

2uell, damn A Fam yere wadl
glangn HAg Ao = +2my,

Yot €lad YR alg s (2in sougy) Raad
2, sl dlaad wog rean ag u,
v, Bedl da fldadt ¥ gl glaladl
Ad = v At B2 ¥R ed, d ¥ AHPRAL Ar
AL e W Hags wsl.

B, oAl glud Awsl Av A Fedl seMi
Wal WYL ¥ Af AN €lnd WA B,
uig B il uuL A qg dag
dRg ola sl 8 A s gl dlaadl [«
R ol s3c w2 2, (v,, v, v,) A2 1A
e Az uMAHl e A Aaddl el vy

%nAvar ugl,

ol 1 = wisd sEHL Wall vl v
P Bl R A7 dHEH] dadn ua wdd
ECRCRIEY

p, = 2mv) (% nAvar) (8.6.1)
Sop = nmAv *At 8.6.2)
wiell Az uud el wealHl €l WR alg
P
gaom F= 7.

sl weirll Band w dlsm @sn €ls aig
oL




172

otlasRsin

(8.6.3)

WRNR ol Ayl g5 BRHL QoL skl didl
2l el vilsw (8.6.3) &5 v 431 HUAdL dl

WsH SEUL WAL 1 R AW A €l R
awg, eouel eald B,

el p2 o AU e Adi Mg g sol
(8.6.4)
(8.6.5)

P=rm<v?>

SP=p<vis

o, < P2 > =y 2 AW N,

ddl pm = p = Ayl add

aly (aRawd{l) Qensll, iyl 2Rl €38
Raml ger-yel dael alld s ¢d qul exs

Baudi duel 23ua abid Qo Hedl ame sdl.
224 3,

<vi>=< vy2 >=<y?> (8.6.6)
<> =<i>+<ui>+<yr>

— 2 — 2 — 2
—3<"x >—3<v), >—3<"z >

1
. 2 — 2 — 2 _ = 1,2
”<vx>_<vy>_<vz>_3< >

(86.7)
WL < 12 > = Ayrit Ll A3 4Bl
Q2L
adlsz (8.6.7)-1l Guadl wHlsw (8.6.5)4L
sl

s P= ( % )p <V > (8.6.8)

wilsel (8.6.5) A (8.6.8) dued Y-
gollel yeu 2wl B,

v s uRe alid 38w < 2 > i adiyen

v___ (root mean squared speed) 5880, wl W

ms

il MsiRel #UEs 8w B, wilswt (8.6.8) urdl

3P
v = g
s \jp

8 Rl :

(1) B dpuan Anes g B, uid ardadt
R S Hera el S wRL BLsRAL WA W2
2l u@ Yy wwdlvis (Rue) Wil udls wA
200000 WAL Yol Adl 530 wslal wilsam
(B.6.8)HL A L At ¢in 2udc ), wasarl Rax
worol Gulla »in uiBls ddarHl WA Ay we
€35 wURL LolIRl U LU B,

(8.6.9

(2) 6wl AnAMHL 2yl el -]
dadHel ARdAnl dldll -l Ar auudl daa

oo :
WA wasid 2Rl @ 5 nAv Az 8. dgant

RAlML -t 2900 sl WA vaeRa dd
2addl €l 8. 2R (v, ) Q31 QL 1)
oflal SIS 2w GOl HAAAL QL W AN D,
QU olld MY (v, v, v) L AR 2 D AA
Udel vl 21 A B, BUM, SIS WA ANAIHRL
A <p 2> (@2 ¥ <P >) oy asag
Adl, »un, Ayl 2ol 2idfRs wadmeHdl
22 s P (adlsn 8.6.8) ur udl el

8.7 A8l " i (Kinetic Energy and

Temperature)

L0 (8.6.8) uell 2wl avil usly %,

PV=anm<V2>

3 87D

. -2 5.1 2
..PV—3N 2m<v>

A N = 2V = el iyl Ul Ava,

872)

21 % m <V > =L gl wdaa Wl
-Gl

el Ayl G, g4 Q-G Fedl
iy B, 2ed 3,

E=N % m< v (8.7.3)

wils2z (8.7.2) MM (8.7.3) wrdl,

PV = % E (8.74)

wilsel (8.7.4) L 2uesl e ilsA (8.4.5)
pY = kNT) AEL WAl

(
2
3 E= kBNT
= ikBNT {8.7.5)
adl50 (8.7.3) ¥ (8.7.5) W,
% = % me<iy?>= % kT (8.7.6)
Y Ve = 3KsT

m
i, Ayl gl wdua oG, e
Halal drusirel el €14 8 dul d Ayl
tollRl, & & UsR (Msld) uR wwHR Audl el




ays) AR

173

2L e wWRRA Ay divue (3 2o b 8

A A dol Y dl oAl azAnvldl aiaa

AYsa 2R 3L A 1A B) A ayu gl

R ARGl A Alsd B, wllsea (8.7.5) eald

B 3 (eited) sl widRs A 854 A0 A

Y AR N B, R o S6URL B 55 U BUHIR

ANl el dldinl 20 2dseq uell sdl as

3 (vued) ayd aRae, 2usd a1l 14

ay Hiesl oflwl wlsawe wuA 52 B,

8.8 BloA-i AnfAcuorl [Rum dun Yoddiu visd
(Law of Equipartition of Energy and
Degrees of Freedom)
sidal 29 F2dl adat wsRAL Ald wudl @3

dv A ay dotfl Hsddl-l widl ( degress of

freedom ) s ©.

g WML eyl €35 219l Adua AR-Gld

<E>=lm<vx2>+lm<v2>+lm<vz2>

2 2y >y
<E>= kT %edl da 8, (8.8.1)

wig iy aRowmHl (isotropic) dlauel

N 2 — 2 —_ 2 _l
RS <"’y> v > 3<v2>

. -3 3
. <E>=3Sm<i> 5k, T (882)

2
" %m <V>= %kBT (8.8.3)

BUN, AYUIANL UYL UYL Fedl adat dd
(Rada usi-l w4 Bami) 3l sA a3, d g3

alfa il Gled %kBT da 8.

udl528) (8.8.1) Hi eAlodl Yol AL AR
%y ¥ z Bl 2ada A welly ald 54 9 8,
A iy B-uruBas vl ol €14, di gl
fla ol Gurid A WA sus (et 2l
ANRL WAL widien) ala uz &S 4 8.
2L Al wsaf A @det Bl €S ud

(1) 24iL & vl Asdl Jeus da
3U Qe s 2 wgeall wA

(2) 2 U QMY Guisd wad dagl wa
oflal aan vimaalld (gl vugl 8.5).

=1 O )

/

© ©:+0
1 m?

(G-urmilBas gl 61 2ada [RBeuvini sl
vugld 8.5

¥l GuRld Bruzsilias s Ml dxn
ol Ju1l wz Widinl A iRt fun (2uad-
darll) uRl sl dld. (g2l gl 8.6.)

[E-urmilBas 219, uRMIAY AHA A3l 2vil
() YR axu -l 2w Sy

2usld 8.6

2yt (2uadeladl) sBan vRdd
RE[-Gla ua -Gl €y B,

Ny youedla Wl ysddieu v
850 3 QU 8, R Buulas wed  (sLa,
CO) Yol gl 7 dlu B, A B-usulas A
rigid rotator (sl 53 W Adl 23wy iy
aqi 2uq (gld, WA A 0,), 4 a-ll
Yool vidl 5 Gy B, Qatu wEowsnL Py
BAAR L s Yol 2o wd Asonddl God
1
2

ANIS).

kT %2l dla 9. (i, k, = olleagiriell

Beldel 8 : 27 °C daluMid 200 g
UGAA--l Go{ly Al 0l Asondd] G E.
(2UEAYA w@A  rigid rotator 312il.)

Giel : vl B4z rigid rotator dusl
dfl Hsddil i 5 V. e Ysdail viw WA

sl Golla Gl £k, T G D,
32 g O, 4 6.02 X 107 21320 &4 B,
»iel 200 g Ol wggl-l vl

_ 6.02 x 107 x 200
N 32

=3.76 X 10%
200 g Ol gu Gedlu Qo

5
=376 X 10 x EknT

2

5%1.38 x107 x 300
=13.76 X 107 x

=38 X 10*]
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8.8.1 Qat-u uuldeurtu Ruy a3 ayd
[Qfsve Gwu 58l 53l (Estimation of the specific
heat of a gas from the law of equipartition
of energy)

AenlPl,  ayt Wl Fedl 2adst
Wil A 53 wub dd A Al weEddl sl
el 8 B, 3l €85 Yoddirll viat WA Asdy Gl

%knT Yol du @ NA Y R iyl wepdd

Yselellrll iall f G4 dl el wigl o€l el 7 da
Glod-ll 29 30 ad. A wla iy g
Yoelcllrl, 249 f S, ol Uyl €35 218, ds AU
Gafly, G,

_ry Lym_ L

By = f X kT = kT

B, wied Ay el L i Qi dl aul W
Wl e PN, wd, il pode siesl aydl
widls G,

Eint = “NAEnvg
f
= UN ATknT

f
3 LN AkBT

R Eim - %IJ‘RT

w4 R = N,k = wdBs aiy Rudis

Wi (8.8.4) sl & ¥ il avel-n wed
-l #idRs Q% E, , 4 arg-n Mda il
UHMHIAHL Sl B,

UG YEIA-L WEH 8N 818 Al AR Rg
U w24l FR S W2 %33 Guudy A d
us Al geudl [AlEre Guu sl O aiyald 22 Asy e
adly s sy ol dani 2 8. vl

-l 25 WA €5 dll ddHHHL 1 WE&A
(31 °C) %24 ReR s 2 %3] Giru weun
oyl AR Akve Gou 58 8.

Ayl dMuel SR seal Ml wis Adl
A & A weead S -

(i) ran g8 [RRre Geu (Cy) : 35 Na ayg
st AN WelA drl sl 1 K F2dl $us1r
dl e 3l Geull el 4 oAyl waa s
ARre ¢ C, 4 B,

(i) wun soud [ARre G (C) : 35 g
] couRt wun ALl del dl 1 K %zl
3R sl W ¥3dl Geil amun d gl wam
o1l Qe 6o C, 5 B,

(8.8.4)

WA Gy Wy (AR Geu-l ay viewy
EXIE
8.9 AL Ysdud (Mean Free path)

U4 8.7 Hi didirl AS s wiel 2l ealad
@, »i gL Holdl ol A8 2L i, cud el
QA wrgHe (ki) udl sl sl oddr] sy e
Ru ol 8. i 2ugmE oue ol wagHa
0y, il Y i 249 2 A0 PRHNL R AR R
B, Uyldl NTP 338 4éd dUd 4o 1000 A
sl A B,

wig-ig, @Al & Mg wanuel a2
ARLUUHE Ayl 1Q) U 13U Fag YW vidR
510 o i A VR YU (free path) 58 .
Uil SR S10EL YEeAurll-il AU YEUA AR
H5dUY (mean free path) 50,

d U

(a)

-
»T -
',i“'_a d_r
N L e =
] " -7 -
] % - -
*
»
i 3 -
* . -
L3 P
- -
L

N

d Bl A v dousel sielRs AousR
(c)

2ugld 8.8
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»usfd 8.8(a)l sl 4oL WAL ¥ AUyl il
d sl sl 8, el 6 2wyl wiselladl 4
2 A, AR d¥url 4R vAaHEL 2

WA 3 4 ouad As vy WA P1L v 4
Al 53 & vl olLfl st HRRI R 8. v Yy
oflg, £ vl d Fedl id? 2wad A Akl
Q%] UL ARl £ AL 2udl vl v
oglal W2 igld 8.8 salen Haol Yyl
ravll WRAURY USRS d Fedl By
2d AR 25 slews “Aaid ol ARl

¢ umal w0 T g7 Feal wsde Aoisa
A 7 Fedl dousSal Asusiz (sieufis) .
( g2 dusli 8.8 (€) ) Hed & > gy ¢ ANl
Rd27t B2al el SRS sl R udl,
B HsU 56 €l Al v n &, dl wd 5t
serl ANUsRAL g8 AT d 25 Wedl Al sl
el Huudl [QaRd ey ¢ AN g4 ned vt
Fedl AR irjoradl.

ARAA Yoo W 7 A A s magHgl adld

AW i 8.
S ARY HsauA =

(¢ el B edl 33l R s1la vidR)
£ vl adl ge vaael

_ vt
T 89.1)
W] = 1 8.9.2
i - 89.2)

L Yorll cwaslii wwud sl wgpdd RER
qal B, iR dl Ayl ol 2090 Al s €

8 i diell 2l €2, R (8.9.1)41 dd-t
2L WA AL < v, > Al Gualol s34 Andlst

- 1
RRUY Hsduy] 7 = onnd® (8.9.3)

BELSRB 9 @ UPUA ANGFUA iR SoURL Bk
ad Wlex €ls USAwL Ayl Yl v

27 X 107 8, dl udAos-il gl uda
Asug, AE),

(b2l >l @ = 3.2 x 10 1% m)

G :
n =27 x 10% molecule m=

d=32%10"%m

s MUY Ysauw | = m

1
= 141 % 27 % 10° x 304 x ( 3.2 1070

b
T |

. ] =817x10%m

Gewm 10 ¢ 2l gl @l B
178 A S, dl 0 °C A 2 1 atm zeud
e Ay ALl AN Hsave ikl
k, =138 x 102 J K™

B3 :

i, r=178 A =178 X 10 m
d=2r=35 x 100%m
T=0°C=237K

P=1atm= 101 X 10° N m™2
udlsaa (8.4.6) wadl,

P= nkBT

P

A |
el B AL DI AN Ysaua

o1 kT
= nd® T Jznpd?

LT 138 X107 x 273
U= 1414 x 314 < 101 X 10° % { 356 x10710 )

1 =665x10%m
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10.

11.

122

13.

14.

15.

AR

Y aAdol v ddl We Asmde geudld qeli e A (Fd 3
ollRl, UMl $8 adlR)-u Asolui seuui A AR A @0 Al s B,

deyAsdl [Mun : aila 6 %2 yrdl w0l sdion Flad weas ay-
golRl drit [FRUa dMMlAAl wusHRn € 8.

AAANAL 2BAS (Fan) @ Asaami i @A solgl A5y sedi dal
gl ARAL Al sl €l 8.

WU AN (273 K) v eou@l (1 atm), 22.4 (@23 seul 8al iy
L aMl Al (UML) el F2g €l . a2y 1 mole
£ 69,

el Y ¢ F Ay 635 Al wA goud w{lswm PV = PRT + siyelug
wldn 53, dl sued Ay se 8. (ardadi A wy susd ay -el)

sidadl Py @ waa dud yadl 08l adacn Fia oo (s0)q
Ayl BOURL Al sE-l SR WAMIRIML clead B,

Al [Ram : s eend, yadl 206l addiam Flid g ayd se
deil UA dudIndL AHMHRINL oAy &,

Ayl gl w3 -Gl agd [MRUs diusr- aaeuemi &y 8
dal A Ayl souml, 58 & MsR () uR iR Avdl el

gl HidRs Gl s5d Al dldHI4 ¥R WER AW B, PR A edB WA
56 U2 2R AL Al

WML gl gl Z2dl dda dd (RddA sl wed @del Raumi

Akl 53 w3, dd d aygdadl Ysadiu il 54 8. 3 eds ke wd
Qo kT dsada du B,

Yoeud o wgl-ag adldl A sBs sasHel adl AWML Ayl -
wan U F2g YU 2 S0 d 2d d Wl Ysaua s 8.

UIRAL YU el YA sl Yoaudldl AIAL Yeurd AL Ysdud

5d &,

arirll s WA €s de il 1 3@ (1 °C) %eedl sk sal e w3l
Guur oeeual d Ayl HiaR [ARre Guu s B,

wam sp [@ARre Guu (C) : Ny Na ayd se wan A drl awunsi 1 K
%eel #R s M2 %3 Gvuri weun o Ayl w0 2 @R G C,, 58 8.
wun soudl [Afe Gvul (C)) : s Na Yy 58 2 AW AL el
I K F2al 312 sl W2 o3l Gl gaud d addl s sougl e
Geu C, 58 8,

Al [ w2 e [Rseqinidl doy [Qsey yie 53 -

1.

o Ay s ddl Y sedl AR AR g &, dl
(A) dq drudiqt 4 g s sl

(B) A0 o8] de duMir 4 98] 53g A=A
(C) de soum AlYl ele, 49 AW,

(D) A, sou AR AR| sq Al
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10.

11.

s AUanl 2 kg g eRell B, def coul 105 Pa 8. A W0 Weni 2 kg

Feedl auRidl sl DAL diuHd RAML 20d dl, Sdlf EHRL ......... adl.
(A) 10° Pa B)05x 10°Pa  (C)2x 10°Pa (D) 107 Pa
ay [Fudisdl ST Wisy ... 8.

(A) cal mol™ (B) J mol™ ©Im'K' @O Tmol'K

as wled Ay 52V, EoUeL P ud Aluiid T 8. 835 w9 ta m 8, d
Ayl add YA e il

P P Pm
(A) mk,T ® LT ©FTwv O kT

(s, k, = Alegppun-l nAuis)
g Ayd FRUs A 3 ag) s2eunl vid, db del vl mms B4 v,

.......... usl,

(@A) 3 a1l ®) 9 aell © 1 e @) 3 il
B dNUF O, #8 (HAeuR = 32 g) -l akua AR-Gl 0.048 ¢V B, 2 %
diudid N (@eenr = 28 g) gl akia -G ... eV sl

(A) 0.048 (B) 0.042 (C) 0.056 (D) 042

s w1 mole O, (MYMR = 32 g) iy @Al B, Al diwust A
golel sl T il P 8. ed ol w4 5% dddi WAl 1 mole He
(VU = 4 g) Ay 2T didiid MMl »ud, dl d Uy sousl .........
sl

A) P (B) 2P © 4P D) g

SAZA Ayl s Al 300 K dwusid ude afa-Gled (g €ls)

=621 X 107 Jal v, =325 ms? &, dl 600 K i i Ulfazilni
el seai sl ?

{A) 1242 x 102 J, 650 m s B) 621 x 102 J, 650 m s

(C) 1242 X 101 J, 325 m s™! (D) 12.42 X 102! ], 459.6 m s~

Bg viedl Mgl Woil 60 °C diid gdl @3¢l 9. sl woid T diuii

YHL 212 sal wotniel % @il s gl Aflsdll u B, dl T = ..........

(A) 80 °C (B) 444 °C (©) 333 °C D) 171 °C
g ol WAL bl g, Avaml wud, di R4 ...
(4) 84 . (B) AWM AN,

(O 4 st raud W. D) &4l & an ad d af i,
YL BRAL 92 GeMag ldR- e, 4 i uldlHl gl 9/ aldl
VA-BYOOL .......... €U B,

{A) s QULR (B) %ed

(C) «fl wvuwlui mavell s aq (D) Rl qy aul

ol usltdl s 9 Els Al WML Wi s Fedl 8281 s34l W2

o33l Guwsl oed A usldAl gl ..., 58 9,
(A) Rlre 6wy @) Ak Gl
(C) Gwu Qo D) »ials Glod
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13.

14.

16.

18.

19.

21.

22.

suda et et sl 2ials Glod, d Ayl o W OWER

ust B,

(A) soual (B) du (C) 5% (D) >ReUR

NTP Qi A2rU8 Yod ARANY oocoeeeeee 7L sl LU B, .

(A)1 A (B) 10 A © 10° A (D) 10° A
CoARl I s UL (U W) seel dRuUHRlAL ... 1Y B,

(A) a4 (B) »aoell usd dq

(C) ug] aue (D) eHg]

A AL L0l Hsddidl YAl £ e, dl a2l gel el ..

{d Qed-)l dae 53 3.

(a) 2f B) f € f12 ) f*

UG, HAN UM DL COURL IR AEU 6 €l Uyl 2Rl v ...
(A) &35 Uy, W2 El-%El €ld 8.

(B) Uyl APl 58 WA ssaln 8.

(C) AR AU AHHAURAL Sl 8,

(D) s ay w2 uwil S 9.

UYPUAHL Uyl A0l AldlRs wAIHBNAL 5138 Ay ol .......... :

(A) sieald el (B) Add siedldl 53¢ Sl 6,
(C) HIA-HlA, af . (D) dl3-4l3 wed wu 8.
CO Ayl ysddire vial ... € B,

(A) 3 (B) 5 (© 7 9

- aH ARl wian kA ... .

(A) Ayt (MR8 dlwsu--L uHeREL €l 8.
(B) ciyril E6URL MR HIR AW B

(C) Uy &5 Y 4R AW B,

(D) YAl WS N BUHIR AW B,

Ar, Ne, He a3l (%4 aigaiidl ysadiil 20l .......... €l 9. (mgA rigid
rotator “1il. )
(A) 3 (B) 5 © 7 (D) 9
WAL A 2 Ol ysdairtl vl ... €y 8.
(A) 3 ®)5 ©) 7 D) 9
oo sBis waauel 4Rl Ay Rl 3ive alaval deudA ...
58 B,
(A) Ysddiul 2l (B) ¥5aun
(C) %=l (D) ATAL Ysdugl

1. (B) 200 3 4@ 5@ 6 (A
7. (B) 8. @ 9@ 10.(B) 1L (C) 12 (A)
13. (B) 14. (C) 15. (B) 16. (B} 17. (D)} 18. (A)
19. (C)  20. (A) 21. (A) 22. (B) 23. (B)

A 2uUaL ULl st Z5HL L

|
2.

Al alaae 56 @wn AR wdued wyxnd 8 7
WHURLA cladit il il Heu da¢ <lu 8 7
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ol

n

?\

-l il

S0 MM A selwl W2 aral@s @iy wedary adld ad 8 7
wiesl Ay »PHRA Al w2 sutld 8 ?

wled ayd couml AHAl W2 WyUel Jdl dsRG €y A 7
Ayl 2l Rafzads sadm eBud - damn wy 8 7
e vl wiua AR-Go An vz wwwR wvdl - ?
o UL $6-58 8 ?

ye ABAL s8-58 & 7

ooyl Al YsddlAl Al anafad 3
covAn g2 sl @lve Gwudl el .
< vaa sl iyl RBe GeuHl vl s,

AL w2l Fsy U :

1,

th

6.

wied iy weq saw-wdlsm avl da A [BRY |zl el

olifadl (ad avil da sduw gl Anendl.
AYAL AUHIA S Bdued »uul.

2l
AYAL e el Ayl ARIAL AR-Glaidl Juul uunal,
QAU WAL UYL UYL a3 AL AHUAL Al glaEd uia wda g4
ani i uMlsel qadl.

UL WL AP YL 23 Af AL Wl glanad v udd ga

WU P, = amAv 2AL €14, dl aguaii ddr iyl sl e wdls
A,

sued Ayl adw Gy Glod A AidlkRs God d-iu diudinl gell
uMLdl.

AL simail ol :

1.

NS A5 YL AlssA el 3 atm coudl s£ 12 L 8. AN A Ay
SOURL 32¢, S 2ud, dl d s¢ 42l 9L Ay ? [l : 4 atm]

27 m® seAdll w5 WAL 27 °C diwid i 1 atm sollgl 8el sai-i
wiRll-fl vy WAL (k, = 1.38 X 102 T K7) [¥Ubt : 6.58 X 10% 2igil]
27 °C diwiud [Rian waugrd adua 33w ala-Glod sl

(ky = 1.38 X 1072 J K [Fa : 621 X 1072 J]

540 Al AUFASA Uyl 2080l v, 27 °C il @lSQoret iyl v

Fedl 4 ? (m, =32g mol, m, =2 g mol?) [ditd = 4800 K]

Hy
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10.

11.

30 (iee-tl W (Fuorriql Rl soet 15 atm ¥l diudin 27 °C 8. Al
R amul (s1eal) il BlRsul UFugdd solel 11 aim 8 8 i
Ad dridid 9dd 17 °C ad 8, dl Rlauidl sieani 2wdal 2050%1
sl bl R = 831 J mol™ K7, O, -l 21802 = 32 g mol™)

[weed : 0.141 kgl
NS USL AU WS HAL MM AL AR M2 v 3ed, 16 °C dinde

WAL Vel Hed Sl ag] wd 7 [Faust : 1156 K]

27 °C divdid 24 1 atm seugl sidgla 2l »iFRigaal =gl 2
v ol wuesll s {(S10eell MR = 2 g mol”, wi[Fu%-
LR = 32 g molt) [ : (vrms)H2 = 4(vm)02]
0 °C dludid ¥4 dlalagu esudl $lofiw ay-l v ad. syl
Yl 8.9 X 102 kg m™ . [alel : 1845 m s™)
SO Ayl 2l 2Ry FHew 0.5 A Sy, dl 0 °C dlvdud »i-

1 atm eoul GIO7 Ayl il AR Yosava Al
(kB =138 X 102 J K [l ¢ 7 = 8.4 X 107 m]

ealdl 3 T ctusiiel wiel P ot 28dl cugril il u3 ysaua | i,

dl 2T %2el dluA »id % Fedl el d Ayl 2Rl AIANY Hsdua

4 7 ud..
Aol A udls 84 fler €ls 3 X 102 gaill Al iy A dudl
A3 B 10° ms7! Glu, dl AINA Ysaua A 4wl 1s U s g™

oflon wigadl, wE s3ell wesinel-dl vl (collision frequency) Ul (aiwit
Rl e 2 A dl.)

[alet @ 1.88 X 1077 m 2 5.32 X 10° wuiHa 3s As=i]
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634 (SOLUTION)

th

~1
"

usWl 2

F_ A2 44084424414, .0

ad uuy Frua =2 ael,

=+ ATl-ﬂ Guaim 53 ulaud AR % X 100 % Aaql.

g I T ~ 1007

LM N AT o1 2[o.m
‘ 2

= —] = 0.011

Hldad 4R =0.011 x 100=1.1 %

W 5a Qs =2[([ X b)Y + (B X B + (¢t % D)
I=4234m, b=1005m,¢=2.01 % 1072 m, Y
AAs9 = 2(4.3604739) = 8.7209478 m’ = 8.72 m’
yaulr 56 =1 X b X t = 0.0855289 = 0.086 m’

(t=201 X 107 m A agan sy (3) 8. d wunHi Al rounding off
52i)

-1 g & 1l oaa _ _C 4
F= 47580 rz S 80— 4’; X F-rz = Nm2 =N "C'm
1l 171
- [ql] [q2] - (AT)(AT) =M—1L_3T4A2

%] = [FI[+F (ML T-2)(L1)2

(=ML TN=3x10ms?

El=LT=10ms?

P=M'L" T%=10°Nm?

Guasl Alseelld dlou dd Gl M, L i T < y&il dadl,
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8. [cl=[=MLT!

&a-! [ﬂt] = [V] A [a] = [%] - w Ll T—Z

u&[tfc]qv] A Bl=M[t+c)=MLIT®
9, Va:kgahb
MOLY T = MOL! T3% QMO L! TOY wadl
1 ,_1
a-z,b-zwil.
11
ve kg?h?

10. T e p* p? E°
Gudsa wllszani dd o+l olilas ARAAL wWRMBS Yol avll dud

AL,
5 ,_1 _1. ..
a——6,b— 7 €= 3 Hogl
usmwsl 3
X, X X,
1 t1=é=ih,t2=ﬁ=ih,!3=é=ih
10 30 20 60 3 90
a3 A3 = n : — = i — = 1636 km h™!
4 2 3 3t% T 9
2. WAM 5 km sudi didldl uMaL f = %h
oflo 20 km Sludl @Il AHA ¢, = 2—‘? h 7
Sedl 15 km studl @Rl wa 7, = %h Yl

sa =10, 20, 30y
v v ¥

Wyl vy = 60 km h!
3. AlgAAl GU deedl Bridad Y s {3 dsl RuAlded e ddi,
x=5m+SB3m+5m+EBm+S5Sm+EGm+ASm+A -G m+S5m
=13m
%33 wnA
t=(1+D+0+D+1+D+(1+D+1=95s
x — ¢ wudv od s3Il
4. Ha 120 m ¥dR W2 v, =0, x =120 m, @ = 2.6 m 5%, 2ax = V¥ — ¥}

well v = 624 m 72 audl-u vidr w vy = J624m s vy = 12m s7L,
2

2
a=-15ms? x= "2—"0 vl x = 160 m
44

s 5@ vida = 120 + 160 = 280 m
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tn

10.

11.

12.

x=16m, v=02x1 a=—9.8ms‘2t-l.524ax=vz—v02wﬂ$2?l. wel v,
W,
AElL WA 5 A Gud¥ s dor wsHl {TOJ Wy 9, ¢d x = h',

v= %" a4 Guisd wilsadl A Nk,
W 3 ol weid et aBidel £ Gludal AA ¢ and wdl B, ysdudA sl
weld W2 v, =0, x =392 — ) m 2 Qd Runi Fiar verl w2,
ve = 19.6 m sLx=hmadx= Vot + %.ﬂ:t2 aflsrelAl Gudla 50

t il A Aad),

_dx _ d _ — —
= 5 T FP+4P -2 +5=3~2+8 -2
_dv _ d oy —

a= 4= (P +8t—2)=6f+8

Guisd wilsdl r=d4 sy, v=78ms ! vl =32 ms2

sd Aflsel x =L+ 42 - 20+ 55U =041 =45 Y5l x(0)
vl x(4) L.

v =32+ 8 — 2 W0 £ = 0 A £ =4 5 35| W0) A v(d) DA,

_ @ =0 2
éﬂ,<a>——4_0 =20ms

31 A ™ 2 Bl aLQﬂvA—vB=30—10=20ms'12ﬂ sl 51 9.
6d 208 =V — v 27Ul v =0, 0 =2 m 572 34l x A4l
oid Bl v=v, +ar-l GUddl i a=4ms ¥l y =8 ms" HAd.

Bl & x = vt + %aﬁn[ Wsdl AR x = 570 m Hal,
@ v rwdvdl Aug Axsn ved 58 sy Ade.
sovdy = %(12)(10) = 60 m
®  ¢d OA vl alm, 0 — 5 5 oo (Al WA g = 24 m 57

2 d = vt + %arz‘-lia=2.4ms'2 5l 2 s ¥l 55 Az

AHYPIUNML s Ad AR AL ¥ Ad AB vl i udl uday
a=-24ms? v gl d=vy+ %aﬂ -l Guula 53 5s el 65
azd s widr )L

wedl-ll 2+l ala dal ;)m =5{ —(—10{) = 15{ m s~ wall 2 da

v  15ms
BT

y =4t yael lla.ala=%=4ms_z.

ed x = vt + %at’ wflseil £ =25 AR Wlg t =4 5 48l Har-l dsa
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Andl, x(2) =0+ % D2 =8 m

x4 =0+ %(2)(4)2 =32 m

el =25l r=4s e S0 R =32m-8m=2Um

olle o :
v =4t
.odx _
.y
~ode =41 dt
X 4
o Jax = [4r ar
0 2

214
x=4[%:| =22 -2)=2m

2
usWL 4

1. uBawdl a0 w2 YA R = A2 + B2 + 2AB cos 8 -l GudloL 53 o

A=EB=F24 0=0

— —
- - _
2. A-B 9 A-B i Asu AR e YA 7 = A-B 3 e s
- —
-3
3. GegRel 13 yarel ol
R 23 km
4. (a) UIRUY WY = T G TN
60
N . . wiHideiye  10km
(b) uIUA U LS = wa = [ % }h
60

_n 7 _ i -1 . _ -1 _ -1
5. (@ =0,y =10fj ms™, .. —Oms,voy—IOms

Vo
— o~ A4 ., _
Waol W3l ¢ =87 +2/, L a=8msCula,=20ms"

x=v,t+ %axtz, S 16=0+ %Sta, sot=12 sec

y=v0yt+%a),tz,.f:Zsec*;&di,y:Mm
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9.

10.

— — — — A - A
) v=vgtat vy=10j, a =8 +2)
2 2 3 1 1
v=16£+14J;vx=l6ms‘,vy=14ms'
o 2 Z o -1
| v | = vy + v, =2|v |=2126 ms

10 As=si 3600 m QudA Ax sla »id: AB €la, Al vell -l el
AB »id2q 3600 m Bloui-l (suslui salew wudl) ay s,

AB () = 3600 (Birwr) x el (IRaAuL)

30z
. - CAlla A B
. AB = 3600 X ( 180 )
_ dix _ ABm -1 3 3
V= e = 10s = 60T ms
vozsin29

8,=30°, R=3km, 3yt R = w3ell v, Amdl.

A e Hed Al sl g2 €Y, dl g ur Al HRal] usy dAd AR,

2
LY
0 .
A4l neud »al R = e it 42el Ml weuel ML

_ vozsinzeo « g _ sinby,
2g v022s£n90 cos6y,  4costy

|

4H 4 4H
tan90= T S 90=tan‘T

- - - - - -
C=A+B=ICI=C=I1A + BI

R=yA? + B2 + 2ABcos) W R=C

s €2 = A7 4+ B? + 2ABcos® 1)
81 A+ B =C 244 8.
.'.Cz=(A+B)2.'.C2=A2+B2+2AB (2)

(1) »A (2) w3dl 2AB = 2ABcos®
SeosB=1=6=0

A wA B Al R wwet 9. @uidR ukdl 9)
wdl, A + B =C il 2 »9d AR ¥1s ¥ R ¢, e § =0 g,

—

- L= -
A, = A-l B Gazladl A, = -A

2
-

- - - - -

W AA=A,-A =-A-A=-24
- -

lAA I=1-2A |=2A

| AA [ 9ed ARy AU yeurll $28R aladl R Guziadiell Al wuqis
sedld -l
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L. - - -
SoMALHE SRWRALA I=TA 1A I=A-A=0
~SALAI=0

— - -

1. wd 3, A=A A,=2A
Kldtxstas?t Y u28l, A, = Acos® ¥ A = Asing

—
A, X WA Y ugsl, A, = 2Acos0 B A, = 2Asin
CoA, =24, WA A, =24

Y
_}
12. wa 3 »ula uka A, 8. Y
1
oA =cosl’ = A, A= A sin0® = 0 X
Alkgedl wa Rol eeddl swunis sisang <l Y
- L.
G A, 90° aua wudi A, ad 8. A, 9=9‘g{°
oA = AcosN =0, Aly = A sin90°= A, l
- .o Y
@ A, 180° aHL Mdl A, 0 8. .
A, 0 = 180°
A, = Acos(180%) = -A, A, = A sin(180°) = 0 X
w = . . 2 Y
Gi) A, 270° - wHeL wUdl A, o O,
A, = Acos(270% = A cos(180° + 90° = A cos90° =0 ¢ r‘[f' 27?:
_>
A,y = A Sin270°) = A sin(180° + 90°) = A 5in90° = —A A%

iv) Kl& 360° | s1Mel Ul Zs oA 6B
-

- e As
¥ Wy A % 8. —X
6 = 360°

WAL=AL=ASA =A =0

13. &l 23 o velal vz RBzg Rasl Al sl dla i da-l ada 4
ol ueldql dallel Maciml Fadl . F oid usil-u 3 sal ay b

14. | £+ J 1= J? + (1)?

0 =+ve
y X
9= xan‘l[;] = tan™ O = 45°
Y
1§+ ] \/(1) + @ =2
-1 1 0= }_{ve

= tan”! § = —45°
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15. A = 100 ¥4, B = 200 #1334, C = 150 2134

) S X = 928l Y = uzdl
e et A = Acos9® = 0 sn A = Asind0° = 100 Bisy
€ Z>X B, =Bcos6(° = 100 %is3 B, = Bsin60° = 173 ¥is
C
C, = Ccos0® = 150 Ast  C, = Csin0® = 0 »lsx
W
_’ -~ ~
16. 2u AR r =xi +yj Y
4
x=-3, y=—4
I 2 2 x=-3m
I71= J3) + (? =5m &0 >X
7
=—4
tan® = % = 1.333 JL}, "
9 =tan! 1333
17. vl Raly oeaqidl ARud wer 2 B dsaidl el sand, 2
Reuniqit 925l yeu aseans wu 6.

- - - - , . - ,
A+ Bl A - B 2l wiedldl adat 8. 2uR A + B, 4 4
vigl-l wRiedll y AR M.

- - - -
18. A + BI=1A — Bl = IA + Bf=|A — BP?
- Al + B? + 2ABcosO = A? + B2 — 2ABcos0
< 2ABcosO = —2ABcos0
‘. 4ABcos@ =0 = cos0 =0
. e = 900
4 - . - -
19. 7 -l 3L £ = 0 ool 44 And 2w uRY FO) Aaal 2 L % YAl
£= 0344 10 Asmsrtl 2 2 AR 7 Aad),
. . - - -
5 10 As=gui Anid Ar = ny — 5y AL
-2 [ g H = ~ et
20. A -l aRa § + 7 -l Bl ues ded %l v o ulky a8l vl 6 €l
dl, A cosO €A, i,
_) A A
N
AcosB = A(l—‘})
i+
21. @igey AlRasd]l dol Raurdl 225 i wd W2 AU ARAA YA 425 Y AL

A ARu gd wes DU dl aBad 85 wals 8. siw 3 wRad wnis
ARA u2srl Yeu s2dl dHal A Gl dofl wyea 82s qladl wEY Yoo

uRe 4 el k.
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sllasfain

22.

23.

A+B=C
“1A+BR=1CP
C? = A? + B® + 2ABcos9
auill, A2 + B®> = (?

.~ 2ABcos® =0

. cos@ =0

s 0=90°

. -~ = .
il ulEdl A WA B WRMR @aL 9.

-

vl o veldl wal wud dawel 6 + 8, = % Yl

2v,sinf,

B UMY £ = 2

2v,,5in8,, 2vy, 5inBy,
g 8

LEX =

. i1
Wy 9, = 5= B,y

2’ . T
L= p 25inB, sin(5 — Oy

2"'012 .
= 2 25inB, cos0,

usW 5|

ol W B = Af = mAy = Aol 33812 A_;,

ﬁ -~
A =my —my my, = (0.08)(5)] kg mis
— - — - R
Ap, =m,vy, = myw, myv, = ©.O8)S)~1) kg m/s

m, Z = (0.08)(5)(- ) kg m/s

o
myv, ={(0.08)5)({) kg m/s ¢ 219 adl,
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un
.

. - F
AH3L oA+l UddL @ = m, +my)
F=2N, m =6kg, m,=2kg
2 kg sadit wetd w2 a4 = (m,) (a)

F
(my + my, +my)
F=12N, m =1kg, m,=2 kg, m3=3.kg
2 kg 89+ eells uR MuM sdly 9 dg Hub s
1-“'2 = (m2 + ma)a Hyal F2 =F — m,
3 kg - sdls W duS WO F, = (m)a w8 F, =F — (m + m)a
m g sin60° e m,g sin30° alHl.
a onidfl g yeu ¥ o8l d Al Raw sl sl

UMH daA-ll Md3 @ =

a

somgsinh —T=ma 6}

w T — m,gsind, = m,a )
Al &dl, m.gsin® — m,gsin®, = (m, +m,a
il Wl g Al d yer wllsm (1) wEa (2) 4 38l T sl
m
1 M

3kg |—L> 3kg |—>20N

s

f
F=20N,m =m,=3kg a=05 m/s?

FDB -l (82 $3.

m eae odis W2, T— f=ma 1)
m, 9 odls 2, F—T — f= m,a @)
WM i, F—2f = om, + m)a

wil Rl f WEl 2 A dew W (1) wan (2) w8l T Al

C4.'—L-y —B By —A

T ﬂ
b — —F)
S1L® s
Ak g el =M

wam dous €ls e A =

gk

ulun oo 14 e, m = yh = S—

ol |4

wr AR oL 2 o &9, m,= (L - DA = (L - )

M
oL 1 w2, FBD wdl, F, - T=ma = [YT]a
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| M
o 2 We, FBD wdll, T-F, =my = [[T}L" )’)]a

WAl 2di, F, - F, = Ma

. _(E-E
. a= M

T - F, = ma W,

R-K

M —
T= F2 + ma = F2 + (f](L—y)[ M ]é.a wo1 Q).
: - N
7. () 2s AWOUGHL YW AHAUM M2 x WA @, o v =0 d ¥ UHAl
= —
2 s ugdlril A AMUANL W2 WY x WA B, L v, =0

- - —3 — o d
SouoAlL sEd FAr=mAv =m(v, — v ) =0

@ wd, 3 =227 =10f ms
- -2 3 A
v, =Tﬂi =-=5{ ms

- - - o
L oomdl sud FAr=mAv =m(v, — )

= (2)=5i - 10i)

==30; Ns
S~ 1 FAI=30Ns
8. ML U] A M = F 8,
s F=ma, = ma, ({1l
1 2
Lat
s 7 %
oA W2 v, =0, Si_ =;l=%
S Laf 2

9. () nad el doud (@ e v, =0,
W42 g=gsin® . V2 — 0 =2 (gsinO)d (1
(i) ollew vl doud (d) W2 mgsind 524l wiaem £ sl ddl am ur
Ald azedl Al uEmdsl Al ed. B wdRGA f = PN = pmgeosd
f—mgsin®
m
jmgcos® — mgsind
m
= g(Ucost — sin9)
A drgdl 20 Al =2,
0—V'=2-a')d @
adlsz (1) w1 (2) wxell,
—2pdsin® = 2[—g(}lcosO — sin@)d]
% M = 2tan® v,

L ufamdag el a' =
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6.

USW8L 6

sl calde WRRAR WS aibie-0ald yeu Qadl 2 kg il sdis sel-
awdl-l Audil 2ud o avadl gl Racl wu uRRaR e e 4ibus-
Qoo yeu Aadl. wbBis-Gladd upidd A BEx e wvwdl,

QoL AR [Hud ywe,

S - -
— ] 1
myy =my tm
wil, m, =m,=m

- -
— L L]
=y Ty

1

”"’1

. 2 _ 2 W2 1 1
SVI=EvT 4, +2w1 v, cos O

) . )
doirAl Azl FuM vzl

dx 8.

x=£-6t+9 V=

y =0 quel x dad),
X = xg iy WL,

woa = 2 and, & g 9.

su=0 o Hsdl=7

YBIs-Glaeu e Haw awdl dor v dadl ama w2 awdld amid:
U @ = g sin® A ¢d SR Yol WL

AFUARL 2t R dlatl A3 dasyA g 9.

SCMVEmv=0o MV isl-myIl=P

quil, uiBis-Glai-iL AaR-L FRan Yo,

1,2 1.2 1
2L:c2_2MV+2mv2

P P

" 2M  2m

sd v QHl,

A ol B ald 2 Fula-Glad-l sla-Qadal 3uide-ll Gualal 53 mA A<l 43
Anal, A 2 Bell waaugl w2 dseun-n el Fad sl B da
Andl, sifan 2euq we g3 ala-Quiy FuR-Gedai 3uiar (A3l

A v RaR-Gd = mgr

v A ¥4l B -l ala el@anq

mgr = %mv2+ % X r xR

d o Ad B 4 C w2 R

w3l af-Gad WAl 3 %mvoz

2
my
0 o,

4ot vighl wm, e -Gl %
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2
Lo 1lmyy 1 g

© 277 2mv0—F><6
w31 5 1
s F= 4(2mv0)><6
g el gt

10, A3l 2 v dop A dlaell K - K, =W =10
aal, W = adel s [a3e ag sid + gcusdvian g1 ag sl

s W Q.
s 7

1o ol w2 Guudaed sl avlld wendl.
2. MuM g5 w@ael SI vslnl awl,

L,-T,
L

(i) Hig > G2l 2R dysd WG o-ud.

dYsd Qaal 6wy waRly delleasigil el dudl Gunale 20k,
3. suglni calen yoro dr sy wd 7

A dstsnam R Q. 2 AR 5 gm

sidl Mg 48 ddl wsdl G

() H = kA

y
» ‘tc_-l
dQ = A dx pL ol p ol asial v L7 well

A GouL 8.

L}

sizdl G 5 + 1 cm 8 il WAR Adl df 1My QP dl
AT

dQ = kA S+ dt

a{lsen uvndl o3 Asad 53 wals dAadl
4. H=9 _ geart i A=1m 9Q _ 63 x 100w

dt dt

e=14dl. ol Bud ysl.
5. H= ceA (T - Ts“ yil Gualar s3U.
6. Aysd ARA 12 Aeil A Wi Fasl ARl ARA6125 AR M), A

R = %'k' A AvLEL %l L' = 4x, A' = 202

7. K=a+ T
s K v T a2l y3w aein 8,

ST AL A T ol Herd v riad 3@l ded T 2 T, -l 3

T|+T2

Fud ved % > vzl usiy,
T, + T.

. K=a+b[ 12 2]

Wil K Al Baa wal.

AN T Al R A3 Heurdl UL A sl Sld dl Asansll vsedl
o ulReln 3.
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8.yl wadl smawdd yell wd YA awla wiuw vid: R, Boraaa

oL sudL adly (2l

4d S = H2 dul H= g 4t R T*
47R 4

usW 8
Lo 2iedl ay stazen-uHlse yoru,
PV = URT
VAN dluHLA
PV, = PV, = URT
| AY
P,= 't' l
2
2. PV =k NT wadl
PV
S N=T
' 3 3
3. <«E>»= E m<v2>= 5 kBT

1 3
4, —m<vy 2::»:2 kT

2 ITHE

. 3T

o<y

rms m
WY (P g, = Ve D,
3Ty, 3Ty,

Mo, My,

_ MyPV
~ RT
M, VP, M.VP
S oM = ¥h o MoV
AN‘I—N[l :M2 RTI RTZ
MV [P] _P:z_]
- r Ty T
6. (Ve ), =20V, )
1 3
5m<vm2>]—§kBT]
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slilsan

1 2, - 3
m<v, "S> = 2kBT2
<y %> T

Vrms Z 2
cvm2>] - T

9. l='\l§7md2
uweL p =nkBT
P

SR =

KT
kT
~ J2Pnd?
_ kT

V2P’

—_ kBT2
\2P,nd?

10.

b |
—
I

L |
[ &)

- 1
1= T

1 Aswdui 4dl 2AHN = nrd?ve
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ulR[Rre
Als youa (THE GREEK ALPHABET)
Alpha A o | Iota I 1 Rho P p
Beta B B | Kappa K | x | Sigma 2| o
Gamma r ¥ | Lambda A A | Tau T T
Delta A 5 | Mu M | n | Upsilon e v
Epsilon E £ Nu N v Phi (1)) b
Zela Z ¢ | X = = Chi X X
Eta H N | Omicron ') 0 Psi ¥ ¥
Theta © g | B I it Omega Q ®
32dals AL 2ANiS (SOME IMPORTANT CONSTANTS)
T aAm Bua
Yrtasigil Hsa-l e ¢ 29979 X 10% m g
Saspinil Regdeur e 1.602 X 107¥ C
aRcasieddl udbis zaais G 6.673 x 10" N m? kg
wirsell vRANLE h 6.626 X 107 J s
oliczys M-l LS k 1.381 x 102 J K-’
AAIALAL 28 Na 6.022 x 10® mol™
WdBLs Ay A R 8.314 I mol! K
LRE L] m, 9.110 x 10 kg
el ea m_ 1.675 x 107 kg
WA e m, 1.673 X 1077 kg
A5 W2 [AgdeR wd e/m, | 1.759 x 10" C/kg
gl dellaR
$23) WAls F 9,648 x 10" C/mol
[Rsaeldl vaais R 1097 x 1¢7 m!
ol Bir a, 5292 X 10-"" m
Rg-ollean Al HANs G 5.670 X 10°®* W m? K*
Al s b 2898 X 10°* m K
. £ 8854 X 10 C2 N' m?
yrdasial vulgds (wlRRA) ;
1/ATe, | 8.987 X 10° N m? C2
4% X 107 Tm A
grasarl wrsrda (walel=udd)| Mo

=1,257 X 10° Wb A'm
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Gisiwfla (TRIGONOMETRY)

@ A, B yd C s292 Busieiql veusll ¢l v asd @, b 4 ¢ dudl [@BRe
ogpl @d, di BiBidla [ A sl cviAd sRasl wd 8 ¢

A+l
(i) sind = wa_la;ug = % = cosd A
Al
(ii) cosO = % = % = sind
b
ey  p
(iii) tan9 = m = g = coth
WA o
Gv) COﬁ:mv[lblL:i=§ C
1 c
(v} sect = cos® ~ a
. 1 c
(vi) cosecB = 58 =B
(vii) fanB = %
(viii) cor® = %

SINE 211 COSINE-1 [(Ra)

. j sin sin
@ Sina _sinB _ siny

a b c

(i) ¢*=a’+ b’ -2 abcos ¥y
(i) alsla0=o0+p

GisiaEadla 30 (TRIGONOMETRIC IDENTITIES)

(@) sin* + cos’0 =1

(i) 1 + tan’6 = sec’®

(iii) 1+ co’® = cosec’d

(iv) sec*® — tan*d = 1

(v) cosec*® — cot?@ = 1

(vi) sin20 = 2sin® cosH

(vii) €0s26 = cos®0 — sin*0 = 2¢c05%0 - 1 = 1 — 25in’0
(viii) sin(e + B) = sincicosPp + coscisinP

(ix) cos(ct + B) = costicosp F sinosin
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[a + B] {(x + BJ
(x) sino. + sinf} = 2sin 3 cos )
B

o + B a —
(xi) coso. + cosP = 2cos 5 cos 2

a + B a — B
(xii) coso — cosP = —2sin 3 sin 3

YEL-YEl ARNMI 5inb, cosO Y tand -l Al AT
2
CEl ] 5in0 cos tan®
1 I
I + + + sin>0| All>0
= o T 0, 27
i * tan > 0] eos > 0
I —~ - +
3
v - + - Va2

sin(—0) = —sind
cos(—0) = cosO
tan(—0) = —tand
§in(90°—0) = cosO
cos(90°—9) = s5ind
1an(90°-8) = cod
5in(90°+0) = cosH
cos(90°+0) = —sind
tan(90°+0) = —co10
By BRI W2 sine i cosineti H&l

0° | 30° | 45° | 60° | 90° | 180° [ 270° | 360°
(adan
Orad | Zrad| Zrad| Srad| & rad| nrad | 2% rad | 2zrad
1 [ L] B
sin 0 2 JE T 1 Q -1 0
B L 1
oS 1 5 \5 3 0 —1 0 1
0 —+ 1 3 0 0
fan Jg 3 oo oo
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siilfslsun

[Bana uMlseql oflor :
oM axt + bx + ¢ =0, i dl,

_ —btb*—4dac

* 2a

a3t (Log) i ol :

1. Aloga=xd a=10 4. loglay=nloga
2. log(ab) = log(a) + log(h) 5. Iogaa =1
3. iag( % ) = log(a) — log(b) 6.
Al [Qarel :
1. [Guel (dzdrel :
_ 2
(lix)"=linx+%i ...... <1
2
(1+x)y"=1% mc+"'(";l)J|C L)

x

2
2. E=l+x+% +& 4.,

21 31
g x << 1, Y QUL ef=1+x

2 2

3. I(l+x)=x-% +2 4+ (Ixl<1l)

2 3
wT x << 1, €4, AR In( 1 +x)=+x

4, Boiida [@dzel (0 IRaul 8. )

1 5
(i) sin0=B—e—+%+ .....

AT
i 4
(ii) cosﬁ=l—%+%+ .....
a0 20
(iii) tan® =0 + 3 + 05 +.....

o @ vl % Al €14, dl sind = 6; cos® = 1 and fan® = O rad

In a=loga=2303 log a
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clfRfas ol

b oie = Ib yrs dotgn = 4mr
8% = %m"'
RCEIEET

Sl

dnga = wrk wwrudd
wRa = 2nr o = 2]

AR se =l

T

2 m = tand Y

H
N
v

2

- X y
YU Ly =mx + ¢ ) _ Guady : =5 + =5 =1
adal : 2+ ¥ =1 7T 7
Y
4 Y
E
€ > X
b
< l > X
h 4 W

WAy c y=av + b wlady : xy = wAN

aost = %bk :
A Qs1s0 = 2(Ib + Ih + bh)
’ t s¢ = Ibh
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