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PHYSICAL WORLD AND MEASUREMENT

Introduction

At SR fwm s ey el | AR g (ITF BT ACS WA A% T ITINER
A et wir Reem | Ree T S0 F@R TR 8 Ay, I Moaer, Sam-ses @ 8
T | g Rear @@ Ty qafies et i | aiiaem are skl Reior ber-ee, ©e
TelR @R A Remre Ay sww) TR orem, BeenRes, sRfes, wker-Asgfs,
@, eEnfefier, wrrre, Afferrg R FRREN ot iy Qi Wit cFtae s
@t @ | At e afefh e e At s wfte | widReee am ==
aqweR Rfdy afm At sz =1 S witen #3fe, ITH Forom smdRET W @)
Hfswer TG}, Rey cife a3t T T ¢ REivm SR T+ R Reas awmg
T Q@ G- @ {73

Q I S iy Prefar—

o (SIS TSR AP I IS AR |

o Méfmrar A gk RSy cFra 93 o Smm It FACS AR |

o miRETTR IS RSy a@M, 7@, IS, e, 973w 93 wrga 9 Tt 8 A FA00
ARG |

st S Resitaa (RS 1w o Res I30e 171 |

R, T, A G T AfSSITR (manifestation) IEFRT T0E YT IS A |
ClfFS 8 T I N ToE R IS A |

AR RIS IR IS AR |

A{IFY 8 AT AR 8 PG IR IFACS AR |

Afaresm b It IR AR

ARy PR Yo TH AR @i Aeqt FI0S A
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3> CSTS TiTSH AFTS

Nature of physical world

SR @RI Wi, @ IR WY, A AR o wge] TR A wew wple IRge [ Ry
SFeEA (BF ¢ *fE) TR O} Wi | WIS 9] (IR WNITHR (S® WIALF IS Y IR | @
QI T o RN 78 )] 9 o wfey, WX ufergy IR THE 4R ¢ o} fRew
o 't DT werer et uft—asfh St ws, worfd W weis| W S 7R, © fwm @
IS TR AN (S1S TS I &G wele; wie X5, oMo, @R, G, WS Topf e @ wele otz Ste
Tole | IR QRS g A @ wote wdie IR A wIrR O T | wele; (@A WA, oy, wole, g
e Fenfn A @ el ©f T &R Wi |
: S1® i} TS HRM TAMIR TR R | (T T

(3) ==

(R) FE ()

(\0) ©F @R %

(8) &1

#4qW vft ST 26T (Se i o7 8 R ARG TR A | (TR Ry @
E =mc?) | aUFtd ©7 8 g «F% @ M| Se el foAfb TAMIR am Ia 96 a1 W wdie
©3 ¢ T TEml ufS TAMIC N G 9@ MfE @R W (©1S weie e ¢ a1 Rt few
NN IS FER e o S Iraer | ©I¥rel (IWAT @S B Toy @ W A1 IR
&R (@A 3@ QA e R JIYT I8 7 AR T @ WY FACS W1 Swaewg
Mffe FARE AT @ e PR AR Fare TR ST wwiten (JIvw Tk TR
BACTR T ACACR | 9T, (S1® WIALSF FY WS RSO (R1; TR, (S© IS IR (G IS
il

HY IO FHSASITI (LR & M — @A IQI (ST N6 AW 6, WICF (S0 “Meq I

AN | AR RAF (ST e IW KA 8 T I3, I oot FRE, FREFE oot
#fPm wRe IS F 1 Y ©F T, ¢ ATSIH WA TRR IR Y TR |

XS TS JISAOR (WA 0 o1 — Bolal, o, GTIN WIS 0ol &ie, RII¥HY, WiAS I8 F©
At O1S WIS HRG TR FIIRE T O WERF 8 (@@ W WS AL 71| Fq0H I W G99
TR TRRMI 8 IW & TR R 1S weiren w11 Raem Ress wiem sieemsaig
e R |

oS WA @ WY A Ao IR O (Ste Reerrw wwmE | SRiREER saifeae wikmm
e @M | e Retm w7 @ g mdRem, wms =, 4fJe «we, e, gRmn
#PfS wen | wR REFT NG T S1® wiers @R G651 v IR | o Tow Rw =
Y SIS WIS FIA MG Y TG WACS (RR R ANMTR | TN I W TG G
TR TG 4% | TR IR, e, T IwwE, R wikw A8hA, FNIfE, @ e,
SN, (Sr1, FTRTE, SferR, o N, TR, and s 7% T, STIEDE, IqeH, f6-gof,
R, IR, @R QEEm, IR, Tmw IR, MR, oetds, den, ewiaad, W
A ag PR REor omw ©Gfe Reag sy oM | JeFet 3 37, ot Famees |7 eom
Tot 7ARFRE Ste Rz yréw e

TR e Sfe ik A MRt IR wWeR (e A1, e wiwd WAl A
IR I R (ST TS AR ANY AR SIS WHSIGA FRA FCE (O0F G TP &I
AfsrEa =01
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Scope of physics and its wonderful contributions

3> TmdiREsIER HifRe=
Scope of physics - ’
smidfem T Rermr sRef | s Renm cife 1 e mdRem | 3R @7
Aoofren R Ty AR o6 B Iw@R | Tamemgt I IW, AY-/WY W7 @3 F
FIE IG-IFI AEer AR mdReEm Regs | 7 ATR JRYR & @I eI SR &=

smidfeace Aoy ot ot 371 AR, IN—

(5) R dReEN (General Physics) [MAT : 19-20]

() OHR®H (Heat)

(9) *MfIG@E (Sound)

(8) AN (Light)

(@ TWIRWE (Magnetism)

(v)  ofEe A RGBT (Electricity)

(A) ZERFEAIA (Electronics)

) AR R (Atomic Physics) L7 |

AR AmEREATe w1 R ot ot ¥ TR, IW—

(5) IAR™N (Mechanics)

() *Mrda &% (Properties of matter)

R TR e IR iem RSy Raw wems 3w mndr of ow Ry 1
ST IR |

TR WRR 2 ondt Rew, 90—

(5) fRfSRmN (Statics) @)

() R (Dynamics)

frfeRmn fafefin Ter e Iwm fFar w1 3w @2 AfeRmn AfsMa 9z e9w oW
f&m ST @

R FoTE o I P AT ers fifeey smnda of (Properties of matter)
| g «f 9] a9I9; qq—

(5) M4t &§ (General property) €32 b" a@-ﬁ -0 Lf

(x) e 4§ (Special property)
@ 4 737 Mg IN-QAf TR O mnd AR 4§ ;@ ewH, [efs, @y, fifs-
RIAFS! ST | 1H @ 44 A7F 1eda (72 oNeF My Rew 9 37, @A RN (elasticity),
US! (rigidity), SRS (fragility) TOIM 4§ (I Fo7 “MITEA ([ (A AW | @] 45 P16 AR
RO €4 | e (viscosity) BF9 @ IR MG TR 4F | JDHIN A ©AGIT (surface tension) O
e Rem 49|

R AReR A1 weel ARESE | TR TereR waifer Y ¥ Rfemer w1 WAR
ST #fefs creg ¥ RereR aweAw | MR AT wer «F iy Twew @i 75y
TRl WA ACF A o8 | FHY AP e WG IW ATOF R woysd Af® @ ARy
fPee | @IAE % ¢ 1§ R ERTAR MRt g W1 Ry Tefm R | oAk MR Frew
AT RO MReTr GRN I© 267 4o e 369 | MR Uil 93k 937
JITR T gl oiFt e R vemR |

> RASH cram midiResEicss s St3w@wsw
Wonderful contributions of physics in different fields

TR FEnd iR s 9w ({ifdy e e Rt SR war awe w@-
ST I AR | G Rge e 9o om Fd IIZe TR @, MYFRF PAF (IPhes ot Tetas
TYyfe T 71| tagfes A, wIgfes fS, e of, G, GRitem, GRftm, sfersem,
Qfe, aba, Rywifte &7, Rwifre Fa-IAmt T Rpred wmm | I 3=, oidm $fm
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a3 toT HH T W @ O 4 R o RSy Fd s IR IFW 5 AR T IR,
el 1 S MR w ATHitR, Igre w@i@w e AR TR ww s 12efite e |
JRTR IR | ACAFRE@A WA HA, WIJFA W, FARA T, WO A QW I A
RSy amee; @ RefRam, 3f, o, w61, PRI, e, @@, o, cTer #9fe I@
TR wwA e Sy =R 1 Re ovta %Gl o, [Kisy o, s, W, oee, fem,
@, A o> @R I JIXW TR | RWBA_(reactor) TNE @ AR g FefFmis
Stol @ 253 T e T ER e Rpe e, Sy fi w32 Hfsenfem aws 3 =)

q e S 8 @ HRMiRe Q@ egre JIZS W AR e I35 5iffe TR 58 5%
R 4TER MY e | @R Rese Rewea w=wie | —

@R Byfen w2 TE g TR RIS Wiy -, i wmm-wee e §ikeEs
fRrgl | R waifer T T e IR (30, a3 Fwr TNYS @R TSN FER
AW | -, TR -SCH @R e ' wAeEte R e 3@ Rensw e
10-% it wiFfen GifE FIPR 10 RGR FH0gR WM F{TTHe TSI LA | TG WNTH
ArerT RCFR e A AR B agm " e a3t 9 Ofe)

3o SRS QA 3@, NS, T, AIJFH QIR SG-97T N
Meaning of concept, law, principle, postulates, hypothesis and theory in physics .

e oy 2R w WS fu-erRl ¢ AAF-RATR g | (e oy Jern afedt
S IR © RN & 9B T Tar@e (et Tt | i I, @I @ I e R
ficate | R @ AW (TR B BT GERR TCA THIA 4 THAI-FHAN FACS M FACIA |
arw Rof W 3w @ =S @A dferaiy e fAiarr | @bt iR TR wW RN afstaia
T IR Y e I afdrefin frs e 71 I o fofd w@ MR @ olv wgH
fRapt g3 RN @ wauR Ao F | W IR, §F 68 T wAT SRr RIS WA
@, AN X’ NS A (W PR | v PR @@ N @, SR IR I |
@l X’ AT Avew Mrarr | YN B Ay W X7 AWE AT A | IR 7 o
(TR @ X° e Al qft arem Reg | W 3R, @3 v’ g w271 9w o b
AR (3t TR | et S AP @Al @3 ATS [ATS AT | - (REAd (I AP MA@’
Forel fRgIR & @ WRAW TSR ATASH | BACA U (A oW @, (@A ‘2’ TNF ATSW
i ad Rl aR et R IR 7 X AN IO I (27 AWS qpow Preww |
®REDTE AR T Rz ANS TR IR | WA IR, 2’ NS et q_R foqfh arem ke
G A P, ‘Q’ @R R’ | (RTAG (I IO PICIR O TR & WS SWSA ATIEH | GOII
=S TTE N IS HACS A @I AR ©F ASHT S IACS AP | SFLS M S
N @ WET O AEHR & oA K e 4 w1 -Iwa1, Fo-oRT ¢ ARw-Aw oA

:T:mm;ﬂﬁwmml ke (._)Of?,d - QXQM/J/C

Concept
. T g e Rgeryet Krert % g Ao # qiaet| oo, et T
@I viEat Tt Bty 3t ¢ SR¥TS | @YF ST YRAN IEN— O @F 9T F T

RIA! LTS AT T N YOI T A PR S JP M qR TEH R S I
|

=

Law

T @I O TG AAH-RAFR T oS T @32 @ T I @3 iR T
PP I T O BIF (IWE F@ T I | T WA WY SRS AP W @ 8GR
T, TR ; I KGR AW, @ R Fere) @, SRR o, TRR I AR
g R Berw A T AF, @XA: {eorw Afev@, Anfefier oy e @ | ﬂiﬁsﬂ’lﬁ\&)

ARG (S7)— (%)
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Principle

@R Ao 7] FAFAR PHONI it I3 TA G2 $% MO AW WAF AFeF qhAs
ST I AW, OITF AS I3 | @FA: TR A, TREAINAR wfrozer e Tonfei | 2GR ,%D’_
Frata . 298 MPX
Postulates [PAT : @‘QO—-’ i

T sifafes wrea 2t @ &4 T wow T ¥y kIR ST TH, BTI.6%
FEETTF NI (Postulates) I | FYRTS (FITA LI@INT o R3fs fin =3 =7,
T M| @ Ryre K@ W @ (Neils Bohr) “RNIY C6A WItAA &0 7o AP ozl
FEA | WRR, K@ aZwoza wniferor Rer og o7 3w 7 qfe cifie ez
a#fefde |

Hypothesis

Rerfiat sitm +{frs b IR TROY I 2B & WS T s Wrws aipfe
R A AP @ 19y S I | G} ATNRITAT T, T AW | S AIwS
AR AT AT A IR | AR it AT TEM I W GR AFR
7] ANIfe XA ©f ©org AT W1 AT I AGEFY WA I WSS ree A, wRER qfene
TS AR o) g g wgew Wi q Amfie 3en@ e wew RO @i fRfe 1 ae
SITSITICGIR SFF (Avogadro’s hypothesis) |

Theory 1—
s o s vy afdfye m-ﬁmﬁm@wml (SRR
SIEA AR AFCF TG RAPTRITSITA A1 I TW | T4 R SGLF 163, 47N A TR «a3r
TAFACR T JRIT I IW, O 1R OGLR A 07 | OAR AFA A% 0§, LT AFA O J&
T IR 39 OGR WFE, BT HIA AIW UG AW | ©F FIRTS ISR WA 9L (AR
AN AAHS @R AT A W | @AV WITHIRCAA WCAFS ©F, (FHHN o Renfn |
C
>8 ~MIReEN @ W=y R @ wieww s (__)/...2

Physics and world of other sciences and knowledge

sidResTT M REr S =R T . midfRen R Rersr s e e )
R s MraE Sy mdREE fggad e oaFm I ek mdReEer Rk Retw
TR MR Te WowCR AICF WA GRAMIERMN  (biophysics) IS A1 Mechanical, nuclear,
gravimetric ¥3% acoustics S ﬁ*amﬁ%awﬁmmm, aAfem i, TG AN
8 TIFWRA Y4 YR IJIZ® A THR | JOAR I IW TIEIfed T3 «ar egfen Bxms
mdRER g % Ry | o [Rivy fRem g ifter 7e3fs, e ot &k
Rf¥y o B dRena gor e 7@ 2| mdiReer (v oy, W, @ R
RAfey =vm wgm wge @ g |

T : AR A6, (SEPFTS! (radioactivity), 9H-@ ISTN AR TR wICS R a1
IRER| A S AN @R S ARfAve [T o, T v A i Iy,
SR 4P @ AFTAAE TR AW WAR® IR W WA AIFAE W5 wmre Fwel

I

e : midREn TR ofgE Rem | mdferTr sgaen afifes qram mgw ey
[ ofge MéReear Sqae Aftery «fiprdt afemr Rewr @ s wee |

SRR : SRR e gt wefii | SRR SO TEEIEIR IR WA
T | TG TEEICR AR @R AT G G S JACR; Gl @I A6 wrA
WIAFG! HIAY I QMR SCTREAS NI | X-Ray-a3 IITR WEfFe wpfiees 457 wmre
TS FERCR T SRATER T o4few Frad I 9 el §R oz ARDS A AP A
T (diffusion), S (osmosis) FeTI sMéReanaz NS AR FR IR T I
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coifsfEmn : @nfsfian sefa G et Erfeswsd o wmre TRIwe!
e [Rfey er Tt T I GRIcRt Riam I cieeces [y a4z e SRt
TGS FACe M| @¥s GRTITR IIRA Quasars ¥R Pulsars MR 939714 s Aww
IR 9R 3 @feREmom Rganss s 300 SNty I0e FINS! IR | MISREI
BFe ez =i el wite [Rat o<t He sweR|

2R Ry Mt : 4§ FoR o VAT Foike IW ©F (AW I | FIA TW /A T
RIS grt A, G A, AT A, A6A, IS qNe;, s T, e IS Fifewa Awrgr 394w,
o e Ao @, g7 WA, W i, @fe-fdre 1w WA IR T 43fe 1 @ wel wfi v
CFR FIIR T FAA!, RSy @ Hirem w Ige W TN e 4Y€ | O M I, A
TN GRS qoifie IR | WY ofer Wy Row o a3fe 2o o afe | @R
T AT TPRA 8 APN IR ww OF Ry 1w Row +01 TR @ o 4 fE, IR 4P,
e affs, =er e Teonfm

AYF ARTs AR @ R mdRErmm g Tw {6t mdkem ¢ ww
eIt IPeR aATant PR BRI R THRR TF-NAA SFaes Rew gt e 3w A3 | FRne
IET RS SRHHIN A (electromagnetic induction) 93 TpetE WR=R T Y TFR TFAFR
WA, e O 4T T G | @ =ta, @da, TN 8 AFT (IPfed W NIRRT |
FOTOR bl TRCR | FRANGA G2 LIVIA WAV SRR [SGRZT | WY SABIAG AR OGS

7 SAeR G @ve, GRfN, (@O @I IR SFAR [ TW AR | SPHAEG
BICACAR MiayTw WA Ry e wp B Hfr FwER (TS A% @ $ROAR FNGAIRS WRRSAR
s4romt fire ITFW | ©f Tl goIfT ™ (Geophysical survey) €3R (ST ¥R WA= FACS AZWS!
I

R R e B IR @ Rge Iew Iw Aafe o [Kfey g wfgw R W
e e 3mRfe =1 Rge S @rg ot e tagfes et gamfie 3= = |

wEfpe @rm A e «fgre IR #3 Ifee e taqpfes =fere el s =)
EF A e Rrm fNfear s 3% FESR ¥ I3 I Rge Seome w1 =

aEmr iR [fey amns axferea Sqaa {Red efe AR e WeATHLE I+ W
s ayfee TITe 3L AT ARt Qe Rl srame AR |

RfrEREE : Sy PR @m: TR TFRR ReR I I xR iR
e iRy T8 e @o R AP S @ 5reR | SMRReEge I W, 9H-@, G-
T, Gitwre, avwr wR, IH[E, aerme, cfeymifa, , qAfEeeIF 8 WRHIE

s o

a¥-q

Bg 3y
IR IW PGt o DR JIRIE ABIOIR A Fare F%T TR Ba 3’y @ 9H-@ 8

& i I e @ W9 X-Ray IIZS A A | IFNPR S @R Hfeem
AfeRP e T W G re @S NG JIZ® A A3 |
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CSS Boie, @ SAfFe q

FRRA@IF : 2YfE T FETeR WOR ACAT | IXT (NI AR oI @I TR O Wi
(IR AT I 5 PR | WA (A6 AW & R RS zem w1 agfere R
Bfew 6 1t vigEeeId we ¢ IR AR O T @9 AN I IR | RSy Ofem, o wm, @,
AN TS AT T 2 IR 4TS S I8F AR | *RISN® IR WA G Wew T I8
Y] TAMA '8 e =g T ©ITR IR Ao 7|

IR aPfere @ @ ARG qrn wH IR | @3 T Femikman wikwr wwew
e Bfen e WA e My Fm g o, AR e I rE armeRn Samm e A
Beot I 1 S X T R IR I TERA ¢ FRIwEn wfIwRt ) 9n I IR AN
el whrr P IR RI 0 I @R TelRe wem @Al e wdfREnTa wwm |
foa 512 @ 3=l $R WS et =

e

() &R (@) *fE v e (%) A1 ER Iy @) = 7 |
fo@r 52
RSy © ATFFS : ARy ¢ AGFfE 7oy wferenm @3 vy fF | Afker ¢ AoFf 561
TR e ey wife Ronl 2fst 3@ @3k wWeen midRe TMeR s @ se |
TARARG 1 T FR©! AS, Moy Sget Iy TS, TRSIAA AR IA M (RACF 47 IW
- 6 JIge Tm R[Sy Imaz Ty s e @ofe e s |

TR : e v Refom ({fdy sfrer 1w e oS53 ggd omm
@R vrR | MER@EITAR ANY e SRR WY A qar | smidR@an wited @Al
wfirwR Tece 2ok 3@ | MR QR 41 TeR SR gl Teae 0 @)
midRETy SRR @eEnR ofe [ (fRes AE IER SiReEgt— G,
GfRare, GRfFvR, drm, -2, T, IPREE IR TOw wmR A= [ e ofe oW
T A RN IS THFA IR @Afe ¢ GRS wITR @RI IR GO IR |
FICHNZE BICEPTR SN @AM PR PABIR RARR P I Ro@ @em N g
1 ¥6CR O WA JREA W (NS AR, WATS &R 1 Microelectronics, lasers €<% IRABHE WA
B 9 T IIRMW I 4IRS A IR |

W : A WIER-15Y Y I o IReTEr 8 FEINER 6| MR Ao WR I A1
BT WA IR (AT I ACE WA L G ©FA WHAT IR GH IW1 9rweg mdfrag
TR M IW Arer AR A @k Refie afefen g TER (i @ T e I @A IR
ATT I I NSRS TW Ol ) QA IFING T AfThe T qR o @Y1, WY 8 dfesr
T qEFS T 11 @i faew B eyt MR SRR ferer R A @Iy 3w Wi |
IR HFNH QR T (FLE iR serares wim Wi |

QI - g 1AW 8 A oW IW| PJeE 8 e cemgEm Jage Rifvy
TR qR SR G Y R TR I F@ A IR HADER AR @A 3w
(A | N FEIRE JIXL IR AT WA 1 Toagert If, Aww fmageds w0 [y w@wwmm vi2ym
JITW IR, FATA AR T GIRENG IR IR, S Mo &y ieeifidm gz s @ gt
CETETR AN FHBF T (FLg AR 100 affe o wiss Ty IWeR |
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e midREEes FH, AN 8 S
Space, time and mass in physics [MAT : 22-232]

foafre @i E6Am W Fiew 4fafd®  (Classical mechanics is known as Newtonian

mechanics) | 4% IR foqfs i AR RN T AR QYT A R (Space), FAH A I
(Time) 9% R (Mass) |

(F R : R RESe Fe, = @3 my ffe T om frew TR wowm 3w o
IRER I gd @ T TN @R AR T qofke W A @ QAT PRI G TR A
HIFIA feq T e 77 @R Pom wm wefRRd R |

(o a1 1+ FYBECR WCo TN 1 I AJROATE I A AP A TR (A o
e T8 N1 I TSR «fiTd 5T 1 EAR T FEwam ok S T afia s @ g
FHIFCRR o7 T 63T T 1 @ AT O W FA AW -

(5) *ftawT v N BAm @ TIREE AFF A (@ YOl WoA1 WA NGIS{ FNW HIA
ARFF & GIR A [; aR

() I ATIFEFA IR YO WOl qIL AR T “RHFFA IR TNH 9IE TR, O
T IR QT T @A

o)z . AT R TR T @I Ao ft o SR e T T 9 SR
fRerel @ TP (I ToF ARFMAR PR o7 6} ARFWAF ] A wrefis TR -
AR R | @ @IA! ARIE 9 A

Sy A ai=me
@R WETPOET oWt IEF @, A w@wm e af fafd sifea s Afada =)
et A o 7711
() =t : o g Ao TG 2 TR P SR TGN BT (B 29T Ty
ALIHR T | AR SR A IR G e 2|
4) AT I I : @A GG A A7 FOTACS AWHE B T FowA AATE A W
(AF TF FACA 1 AR KA ANW AW I R @ Rewfoee w@ AEEE @
T d | TSR MR AR FNER AR W |

o7 - g Afelm T @ SR I A | R BT SR et I afewtie w1 3 I |

3L CGIfereT O AT ALY OG5 QIR TR G JT QAT a5
Fundamental unit or derived unit

R 3T Ry S AR Afefa fNam qvs wi | f7g R S P g 7@ &5
G ACT S0 IA IR | JA—

T (0) Cifere 9% (A @ 4FF) A AAF @3F  (Fundamental unit),

(R (I ) A 433 (Derived unit) 9

(9 IIRF &3F (Practical unit) |

@ T W @I GIFA SR (67 IW W qIL IR T A T o cifers
43T T SRR FF I @ANF AG I T A AAEL 4FF O QA GIIF ¢ N e
oA (AT ¥, ORA GFF 4R AR 93 (M 37| @} Al e 3w @ a3 1
T T I QIR GIF WO @ GFF NET T ST AX_4IF A APT 3F | TArzowg
CRAT WIS ATE o Ml 9 IS W @A @3 ABR (m) ¥ 8 ¢F RBR (m) 2RES
PR CFaTA = 1 O™ (m) x 1 BB (m) = 1 I Bo= A, 1m?)

a2 3 FERE CFaga AR 99 | FOAR AT AR @, (ATTR 9FF &1 AFCA, CFIFTR
GTT G TN, OF & TG @A GICIX VRIR T N | TSGR (FAFCR 37T AT 9 | (o0
wed, @9, ga4, I T «3F AT 933 |
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oS TIe 8 AT Y

- i a3 feafh; qa—
(¥) TATHF 9FF (Unit of length),
) SE@A GFF (Unit of mass) dR
(%) AIFX @FF (Unit of time) |
a% G TR S, R ¢ wafkadan wdie I @A g W1 ftw =,
©@ AreFras o 1 fbw TR | T Bt 517t ToyfiR deiR o @IeA! ARRES 906 7|

@I @A T AT A AT @FF Y3 I I @G AN IJIRARNT FIEA AN TeA
AT | G CFTA SR BA-4fIF (Sofie) (Sub-multiples) It 4fASF (Multiples)-F 433 ReT
IR I AN

QI @A oFtd JRYOTTS GFPS JIFS W | G TN PIYRAF @FF (Practical unit);
Q@ RFEARGR (km), TR (), | ST S G [l WIAOIRA-GR ACAFS ©og

Wmm memwmmmmmﬁ ?

ﬂmmwwwmmmumnmmwmaﬁm| EER I
TR AR | FORAR TCAFIE 20N ARAF 933 |

OTF AT S
1960 A WRWEISF FCWCH IS GIF GR FAY! CRF T 7w few Seg w20 2o -
(5) ¢FF GIIBLA TS TI; FA: ke, G (ks W)
(R) GFFA O FOH (T AW ; @: km, G (km. 79)
(o) iz oz (R fAAN 1.9; ] WAE 19 GRS TR |
(8) ﬁﬂwmaﬁmmmﬁwmmmmmmmw@mﬁma«n

forare =3
Y Y rzeec\ma
24765321 24,765°321

@ FF @R T gearen oot Refg B (/) I (N/m?) IR TG JIRW FA I | O
©f ! IR ST | @F N/m? @R R Nm~2 @3t &fos |

(©) IR W fAafResr fiee 1; @ F:
©f (=10Yd
@ (= 102) c gonfi |

(a) ARt JIT@ ARG, 961, Fm, Aoy, w9, I T verme R@weag s Afmmest @
@A 93 JITA I oo |

qGBCIF A TS
System of units

TR foaf aefie @3ce aom R & A S w9 vo midRmar [(feg
R ATEH S Sfofg @3 A qFfET o Aft 8 OR 0T @ IR AR wRe o S
#5fre wrrr | e fow S I T

(3) GRBRADIF -AT-GTTFS S I AT 474l I @ M4 (Centimetre-Gramme-Second

System or Metric system or French system) : @ *={er3 FLFA . . @, (C. G.S.) I MR, 4
A TS IR |

LRIC R _M‘
B o Wm GRRR—dR @3 \,\'agﬂ
& ” HIN—TTI GIF ‘V]\'IJ\’G

o™, ” GRS —ET GFF
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So e —ay g
wfie @¥ rqfere MThR @IT ERBRALI, TER 9FF 41N @I TAER 9FF (IS | R

mfSrd WIfF A4S (Decimal system) ICA |

(}) RO -RRT-GTFS ™ (Metre-Kilogramme-Second system) : @2 *~frF FATHA
q¥. F. Pl (M. K. S.) S I | 9eA,

a1, wE Rier AR —edw @33
. » » rEiem—eEe a3
i A ? CIS—ATER 9IF
wdie , @ *rafers tMrda @33 bR, SwEE T R 932 AR GFF GEFS |

(o) WBHIFSF oz I3 It P, W], &FF (International System of Units or S. I Units) :
fRAfeg ot o7 g =fSr qIza 25om WR | @R @F. B, @1, 1=fS, e Br. &, o, =fe,
R FIANS q¥. (F. G, S | AR 9] IV & IFI (LG (@ R W1 @] Wk
T 3} Sewey Rogm ¥y oo Remian sRaer Saaig 5o e —ems 1960 s Afxwmesm
G TG Tf® A5 I | GfbR wEEifeT Ty 93T A @1, WR. @FF. | THE . @, @
R Y WRe ITIMH AWt A 6 TIW @33 (W IW @} S toft T W ¥ e
Jage ey it afit g oM 139 8 4o s wifem B Fa1 Tt | @] rfers FEam

b af =R

= i e G AT
1. sy it m
2. = ferenars kg
3. I (& [£a) s

[MAT : 21-22]|4. b &SR K

5. Roge e sy A
6. @9 () \ el rad
7. @ (ffas) N cofifeas Sr
8. Ao w1t TS cd
9. smreda afme A= mole

af sfqmrey @, TEEfes mfere @€ | T I TR IR witex A Rwwe
TEAIR 9T e TN |

Q@ ARETS T GIF G SRR AOIF Ty IS =z |

A e Zfa T aFE AT
1. EL] fa%5a N
2. bl Lyl J
3. k2 s w
4. IUOtE| IR C
5. e @y e Q
6. agfes e ST % '
7. T EY | Hz

(8) M.K.S.A. *fS : AR Jrde S e @i, wﬁsgemﬂﬁ%m
WY G35 TG TS JIZ© I | K AN RO -RTMAN-CTFS -1 S | ALFA GTF MK S A.



https://play.google.com/store/apps/details?id=com.xodo.pdf.reader

Made with Xodo PDF Reader and Editor

S BIe, 8 S 5
System I . (F. P €. TS I 7@ | oft 93 S AR | «f T et 9T e oA,
=
GfF e A G IR AT

3] o= m

| et kg

A [&[6a%) s

Rge ez RIREIE] A

G GFTHYZ, QTR s 8 Togfass
ol 'Y G a3 feafh; qar—
@ T @3,
@ @ T qGR
o) TR G3FF

@) e 93 : B . @, ufere ik @3 ERRGEI 90 ©1t AN 8 10 St
FRGATR A ffife wer Bax 12 AHS wieR 103St Ege www( RGE (International
Proto-type, Metre) I | WBEIeF & 8 Rt AR FTHtiemy wefd Rewen aFs wieg)
SR I I ICR AR ACS @7 TR A A, G wEBIE 0°C SIIE AN T @R G
a3 1’ SII GF BIF 9T FABRG T |

AFIHYCEA Siferst
1. & @ R . @, 9. @ WREIST Aradre WrhT G it -

10 RfEfER @) = 1 cffee (@) 10 R (Dm) = 1 XIRGER (&)
10 B RER = 1 oRHRtR () 10 BFOR (Hm) = 1 Reafivm )
10 CFRBR dm) = 1 fow @) 10 Renfidbm (km) = 1 Rifdw Ao @)
10 fBR (m) = 1 (GIMAGR (&31f)

ST (RIB, Y S ACSINEANT GIF :

1 ¥ (fm) = 10 & = 10™ 5w

1 @9 PHE (X.U.) = 10" @ = 10™ fEw

1 SIIERY (A) = 10°cf = 10 fEw

1 RE2E™ (mp) = 107@&® = 10° At o Q’%@

1 Y@ () A NRAER = 10l = 10wyt

1 %R (Mm) = 108 Gf¥ = 106

1 STEIRrE E8fAb (AU) = 14955105 = 9289 x 107 WA

= 1495 x 10° km (8 © JRIT 1 77

1 SIS (ly) I MG TR = 9% WA WA Woew wy [ MATER024-05
= 946 x 10" f =946 x 102 Rl 12-1=2,9-10;

= 5865x 102 W& DAT : 20-21,19-20,17-18]
= 3083 x 10" RCAfBR = 3'083 x 10 o=

= 372616 ly = 206265 au
166 x 1077 ey

1 REF (pc) = 3726 WIS

1 ¢33 AR ©F (a.m.u.) =

1 &3
1 33%m
159

1 3=

(Fsirh wta)
10t m?

100 kg

1000 kg

3156 x 107 s
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3R “MfREH——aw g
IWIH BRI (Prefixes) & :

Boprsf ATIS i TICFA TS
R (Deci) d 11_0 107 (vt
% (Centi) . 1_10_2 107 (ereiee)

p— & (Milli) m 1% 107° (=)

Toteffres W@ (Micro) n 1_}); 107¢ (fRgete)
A (Nano) n 1Lo9 107 &t
Tt (Pico) p I& 1072~
G@WTH! (Femto) f(ljrs 10"~

DAT : 2324 ST (Ato) a # 10"~
(©F! (Deca) da 11_0 101 (% o)
QIW! (Hecto) | h 1o 102 (1% )
e (Kilo) 1010_0 10% (&R o)
g3 e | R Myria) | Ma 10_(1)_‘19 10¢ (7 TR )

@t (Mega) M 1_0_()_?0_09 106 (w9 7% o)
AN (Giga) & 10000100000 10° o
&l (Tera) T 1ooooo§)oooooo 102 o
01 (Peta) P 10000000100000000 105 94
a1 (Exa) E 100000000(1)000000000 10
@ (Zetta) z 10000000000100000000000 102 9t
RS (Yotta) Y 1ooooooooooogoooooooooooo 10% 5t

3| 9F BT S Tt (kg) ¢
R &,
= 2,240 “TeS

159
= 2,240 x 4536 g
2,240 x 4536
=—{000 '8
=1,016 kg

3| 1 MEF IS TR (m?)-G7 AT ?

o=t &,
1 S
1 inch3

INEL, 1 AN

A << @ﬂ?j)

a'f}z?ai'?ﬂ'

lo|6 k3

=277 inch® 8 1inch =254 cm
=54 cm)® =1639 cm® = 1639 x 107° m?
=277x1639x 106 m? =454 x 1073 m?

-y

] 600 k&
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e Tie @ AfTA S0

o | I GIIF AN GFTIFT MY Mt I | [6. Q. 03¢}
St e,

M, F=9Ix 9 =ma
I ©F, m-9q 9FF kg R GIM 4-97 99 ms™?

OAR F-GF GIfFF 9FF = kg ms2
3  Z @ oAb cSte

R TR, X = KYZb
@A K 93 AR L3, 2 '8 b T FATH | ~
e, X~ T = MLT - 5]'1{07 = W ﬁ[ar
Y-4% @l = MT-!

@R Z-97 W@ = LT-2 = 2o fﬁr‘
TR (i)-9 9% TN B N,
ML2T-3 = MAT-4LbT-2 = MeLbT-4-2 p)
TR (i)-43 TS ATFI VA T IR AL,
a=1,b=2
weuy, faedn & X = KYz?

GforT 8 5™ aTTA @ 8 @At A=A
Dimension and dimensional equation of fundamental and derived units

E A1)
Dimension

SR TEE WAl IR @ Sevife ww A v2 aIm— a3 Gifers A g3 werfh
A TP s W &, @R A S @I AfR 6oy 67 I |, SR G A1 T
¥ ST WA I, @I AFER q@r e A IR 2 @I ki g Fafie @ o3t
! (T QTS AR |

(3) ATt @3fE A @32 O Ao @FTFR M HPE RNTAF T @ ALIFS FIZA FA W
oITE O AP T Iee)

TR G @3t Al 6 A G A Ao o AT @39 | NG 9k @@ GFR 9ITER
MY FHE R & L’ AT JIIF I W1 @A L G W1 SRR F6 O G A Bivw
@RS ATOLF TG I I | TOIR ‘L’ TFA (MY G @7 GfIF GFFA N @I RN (b
LTS | FOU TR Tl L |

() @I 93fh arFfes afm wat T 1 @32 o Gifors «It3a Ty e i I3 |

(o) AT 71X GFF A7 FACS CNFF IFYTANT @ TS TS A T, 1 TMoCF 6] 7%
GITIA A A

at ST
Dimensional equation

ey v cifie Al Ten A9, ©7 R 78| @i I IRWFWL, M 93 T1 A4ie
L 991 430 I W I 0 0F LGS i, ovaw T O x i = Lx L = L2 | WU CHRITA
W2 L-fE® af | Segerend, wed T i x i x G = Lx Lx L = L? | W9« s T o
L-Tf&gss if¥ Tenfi | @ | (L], [LY], [L%]-F Tifas 3t M@t 7029 (Dimensional equation) I |

TG T FAFAE = [L] | BCEF M TR AIP I T | 47 NI TR/ = [M] | WS T W@
4IP FA W T @] T FAF4 = [T] |

TG AN TR Al (ST QTS AR |

@ AT AR 9FF G2 7Y GICIA Y TE RAF ITA SILF Tat FNFAS I |

~

d

2000 {%I"

}]

)
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58 dfREIT—ady 7

3 | ©f¥e &8s E-a Mt AR o |
TR Hif, S (FER QI RAre @33 (AT WA 897 o4FF I3 ©fe] AR I |
ToRR,
=§, Q3CA F 43 I8 g W |
@3¥, F @ ¥idl = MLT2 4R g @ T&A1 = AT

2
E=MET - MuToa- [ g=it=AT]
© edR E <7 Tl TN [MLT2A ]

3| RS @, (AT SIILIT WAt 8 ANTHR LIIR A 93% |

Tt wife,
R SqR@A = moxr (9 m=7, v = @V G r = JFE)
= [MLT] x [L]
= [ML?T-] @)
R, DR &, h =2 [ E=hv]
v
_ e v
IR [T1]
= [ML2T] . . (ii)

ANFI (i) 8 (u)mmmmcﬁmwmwme W IR Nqt &fog |
ol I I (F), D (L) €32 79T (T) GRfore ™ T, o132 ©wag Ta e 3971
9 = BT x G4
=

QR
@37, IR @ = F, QIR gl = LT (L,O)()

Wm-—__FL'lT? y S‘k 9
LT o — DI
s T TR SRR wATAw | e @3 g 31 AmeAret S | e
(5) a3 e I T IO GITF YA I IV |
(R TR e 612 I I |
(o) RSy bR M3 267 a1 IW |
(8) I Ste AP wFe fAfa w1 I
@ A (SIS ATTR TN I TN |
Fifes A (Principle of dimensional homogeneity) :
maﬁwWaﬁw«qﬁWmtmmuﬁﬁmmﬁimﬁa%l

‘T@Ta'ﬂ C@G aﬂﬁ W VNW @'T‘i (Plane cmgle) 0l
G (PR AR, SN wifA,
Eerl
8= Tné
3e5 ¢ JETS eon R T T TAedR s (L)
- G (9):%-}:1
AR AT (@14 @3> TAEH A |
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SIS Tl 8 AT s¢

>.a cSTS [T NH @ G VTS ZICS T G P STS
TS
Conversion of the value of a physical quantity from one unit to another unit

M QI St AR TR 9P 9T Tfore T AT SR TNRE NS et F@ @ W
Rermr Tom o5 @3t a3e wfere afifsr W Ad == 7w

TARAY : S 9R C.G.S. TS I 9FF T WS Newton 9R dyne | 1 Newton I
FS dyne IR AN ©F @ w2 zeam |

! |, 6T TG RS = [MLT-2]

@ AF, C.G.S. TS o7, MY G AN €IS TS m,y, [, 8 ¢+, R SI. FYfere o,
MY 8 AW 4FF WISW my, 1, S t, |

¥ ¥, 1 Newton =n dyne
WO, IR N SR @R W,

1x mzlztz.z =nX mllltl_z

@)
my L t

a n_103gx102cmx 1s\?2
7T 1g lam 1s

[my=1kg, m=1g, L=1m, l,=1cm, t,=1s=4)]
A, n=10°
1 Newton = 10° dyne
94ie Newton 9ITF IS (FICAI T dyne 433 476 IR YR P4F (conversion
5
factor) T 10 dyne

&t R_Rcoa=ge

Dimensional analysis

I FREF A T anefire Ao Traw awm FqE Tar RAewd 7

BAIZA : AR TG 136 g cm | M ©F kg-(® G G m-4 AR T W, SR TG I
TSTe NI TG F© 2

G, TIGL GFF g cm™3; OAR @ VAl 0% [ML]
AR, My, Ly SR M,, L, WEFE g, cm 9R kg, m-@ 4IM IR | 9O, €f 72 933

TSTS TG T TR [M,L,7%] G- [M,L, 3] | I G0GR AN 6] TR TS WFH 1, 8 n,
W, O @ AR—

1y [IMiLy7] = ny [M,L,7]

-3
ML M T
v ML, — ™ | M, L,

GH n, =136
n, =136x [l_lk%] X rll%]
-3

lg % lcm

00 g 100 cm

1o 1
= 136><—1000x 1000000

-3

=136 x 10° kgm™
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N0 méfseT——aA g

3 | @3fb 37 €91A 50 N 37 ¥t Faeet o] ot I TR 97T I I |
oA N, S.1. fere It «FF fASHH (N) 9 C.G.S. FSr® I @< ©IRA (dyne)
=R WA TR, F = [MLT

= =[] [E] ]
= (3) (@) )

=50x 1000 x 100 x 1 = 5 x 10% dyne
3| W QAN 9FF 9'8 ms~? G2 (AR GFF 3 x 10° ms™! & TW, O A ANEA GIF N A?
Rl Wi,
IR AT, v = [LT-Y] GR GRIR @1, a2 = [LT?]

_[v] _3x10®
T @ T =[a]~ 98

=306x10"s
o | T TR TR et T A, Tl
maenta,r=ﬁ%awmmwmw,z==wm,r=wmm€amn=5r,m
E T G TG = ML, n @@ WAl = MLIT2, 6/ A W@ =L
woad, BE 1 il =M"{"—><L“_
= ML2T2 = JNITF

3. FAMIFICAR RSt MBI

Verification of accuracy of an equation

Tfee AR AP @ T Tor iz Ta Rt 3w owar @3 Fliwmew
s fgeret IR IS A1
BrirAT : a3 TR WS TG, 5 = ut +3 aff FRFRA TqereOI g B A AR I @ |

@7, 5 A = L, y-F @l = LT, T -4 Nl = T R ¢-& @l = LT
woqq, TR Wl = L 4R ST T PR @ ut Gk 5 ar

ut-G8 A = LT x T =L @R

2T = 1x LT2x T2 =1,
Foar TR e T =L

o, INWFT WGl = TR e
wfie AN TATER W |

3.5 AR i IfFR Tt g INTL ANIAYT A5
Formation of appropriate equation using relation of different physical quantities
e A TR Ry apfes afm vy Tk Rw I T Q@ @S At @R

AR ofa RETAe ©f T A 6% AT 63 TS RFREAR AR Tk @I Tt g3

T AW SR QRAA IS TR @ TR Ton Aefa T sk e w1 REf s

TAIRACIR FRICY AN A1 A



https://play.google.com/store/apps/details?id=com.xodo.pdf.reader

Made with Xodo PDF Reader and Editor

Sre Tie 8 Afe %q

Tarad 3 | @IS @ITE BIR IYE @I Ay SR WeARIA) Jot Frew ey yferea e
T S Lo T | WA W, @7 e T NS IR A SF m, (ACIA (MG | @32 ARSI
G - @A | ¥ R ey e R I
@ I3 FeEH T,
T = Km*lg*
@A K 0T AT LFF GR 1, y 8 z TN I P |
@ T-G3 WA = ¢, m-a] VA = M, -9 Tl =L '8 g-« Tl = LT2|
@ TP AR (1.1) @ PR A,
T=1.MLY(LT27
A, MOLOT! = MAL¥+#T-2= 1.2)
TN (1.2)-7 To7 rea W@ ol a0 I
SRR WG (AT AT W, x =0

AN TG QA Ne{N I, 1=—22
1
m"\ Z=—E

TR G R/ MW IW, 0=y +z

(1.1)

aT’ y =—2Z =%
% YRS ANFAL (1.1)-9 P A1,
T= Km°l”2g‘§

a, T=K'\/é (1.3)

a% T (AP @RI T @, (F) m-«F € T B3 F@ A () Toe VT G2 (9) Tx‘/-1:| QTR

TR R AR ARG | 5

By, K g39ba I Tia Reese @ s | )

Turzad Q| r APMET GID oNFF n THSWROD @I Tt g o AT @
ST | (e oo Argetate S Ay 39 F w37 g 39 F oierzfba ine -, sawem
TSI 1, AT @A 0-97 &7 = |

1 LAY [, F = Krmo?

WA Wi, F-& M@ MLT2, n-99 T&@ MLT-L, 0-9% & LT @R -G8 T@t L

& MLT2=L* [MLITY [LT ... (i)

TRFAY (1)-97 TOX ATFR NG, B GR TG W 991 I AR,

x—y+z=1,y=1dR—y—z=—2

@ foafh AN AMLF IR g,

x=1,y=19qRz=1

s F=Kmv

AAFRY FEAFA (T3 K-9F T A IWK = 61

. F=6nmo ; aft CORTR 3@ T +fibe |

THIERY v | @3 BT SIET AT FH® (1), SRR BN (T), SIEI WG () €32 SIFR GFF
TR ©F (1m)-GR &°R 6T IR | SRR FHITHRA AR T AT 701 Rt 37

WA IR Tz,

1 o« Tm? = KT*P'm? @)

@ n-a@ @ T, B T-9 @Al = I T

= MLT2, |-43 W&l = [L] @& m-aR W& = [ML]
[T1] = [MLT? [L ML
= [MF+zLE+y-2 T2 (ii)
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IR —eia g
FNFAT (ii)-97 ToR R T@l ool IR AR,
x+z=0 X+y—z=0
A, x=—z A, —z+y—z=0
YRR, —2x=—1 XA, oy=22
y=l
2

1 1
<, z=—5,y=2x—5=—1
ANFAL (1)-9 x, y '8 297 T IR AR,

1 1
n =KT2l1m 2=K ‘\’ L
1 m

TR FATA (AP K- N N6 IW, K =

1 .[T
TR 8 | AT (v), W (T) G327 (F)-F Ty Gfor At A TY, SR S Tt I »
A i,
SR T, [v] = LT, SN N0, [¢] = T, I NI, [F] = MLT2
@ foH% At (T3 L8 T W7 (elimination) IAC S Tt M S A
v L MLT2  [F]
o3 SR WGl [m] =M i ]
= [F] [o][t] = Fo'T
wdie, AfST, T 6 I W AT AP 4@ W, O O@H WAl = Fo-lT
TARAY ¢ | & R TRAMTE QIR e QAR | I AR, T (1) IOFR IIAS, r (i) R

N

©F, M @32 (jii) TRIFAR L3F, G- & 63 I, of 20 ot @, AT FAAAR T @ (T
59; Wfis (e @@, T2 o< £

@A, Toc 7, Toe M &R T < G
T o rMG 1, T = KFPMYG*

a , ="
| x ()2
A, G B x (@)
(%92
-2 2
GMLTAZ \oovors
T = [LIF M} [M-LOT2f = My-Ls +5T-2 G

@ AR (i)-97 TS ATFAT, M, L-97 TG 7 4T A%,

y—z=0;x+3z=0

A, —2e=1 2o )

-1 ,.31.,._1
y= 2"“2[' = 2]
1

T=KP/2M 2G-172

P K
T=Kyc=gm" ="

@ TR ©T M GR T L3¢ G
TEAR, T2 o< 13 (SIfAS)
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STS Tole, 8 AT Y
@& TN CAT AT ST

Limitations of dimensional equation

A ANFAR IF A IS @7 g Awrwe! IR, @EH—
(5) @It FoE A FANFAct ToAfe TR W R 0 T W @F: A @EHIEA

T=2u\/gw¢mmznwmﬁmﬁﬁwaWW|

(R) @A ANt I VARG {377 A, @ oD Ffn v o1 711 @ww [
TR @, F =Grp2 ieaifre G 3o Tang &7 93 el w v e mw
o fadm =t I )

(o) QA ForE I @I VAT A AIF S@ FEED wwES A SrHt A
Affba T e RergeeR s [ w9 77 W1 @F @ F AR @A TR 67 FO IE W
[ 8 FACAT T @G3R T 8 FAR Fra TS @I 697 I | G W = Fs cos 01 @¥F 0 TIARA
A Rew oD W Resedn sy Ay w71 71 73

(8) | L, M8 T a8 ot e b e G T wmar i Ajqwed 157 3| Y
QR wwre A M @F foq f weeorw @ afir e WSTm @, O @1} were afE wen
FAFIE ST A6 FACS A | @ Ot ARSI WA ANFAY (I L, M 8 T T 43P I
I, IRY Gt wRe @3B f T SR edw FSA |

(@ @ 2ol T fers @I TR I I 43P’ -a7 TF @ A IW

(v) @ e ARt I, farwafifes (@4 sin 6, cos 6 To) @32 AWl aft Az
R AS ARRANE Wl Reaaeay Fxey afsdt 30 I 1|

(a) T fAveRe S o @ (9B A ke Fare MR

(v) 9P TR AP A G e © MR | @ T8, F& R *MF—ara Tt 93% wéie
IML?T-?] | Rg @1 @9 agfeq qif 70| o1& ¢ *fe o= A, e 56 o3 A |

FCHIH 2T [, 5T7rF, a8 @R . a3

e argles At T iat <. AR,
=R 0 c 3%
31 W&, ax, Twer, JITS, q@ARA \2
T4, g TG (Length, ~
width, height, radius, GZQ"Q;‘- ms,:r_ [L] o= @)
displacement, distance etc.) (o W : :
QU ©4 (mass) @\ﬁ q'l‘ \1“ M] e (kg)
ol AN (time) [T] CFE (s)
81 CFATS (area) (C7%)2 [L?] m?
¢l WS (volume) (endy)? [L3] rd
bl Hg (density) 5 ML-3 -3
———— [ML7] [ kgm
q] sifeTet (velocity) ] [LT] ms™
. AN
vl {99 (acceleration) QR RIS [LT?] ms™2
Y .
Y| I (force) ©F x Q4 [MLT-?] 85T (N)
Yol B (pressure) Rkl [ML-1T-2] AT (Pa)
[MAT : 19-20] FqFa =Nm=2
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%0 sdfRee—aw %
e A At Rk i <. =R,
TR GFF
27 |34 1 4F (work or [ ox TR [ML2T-2] o (J)
energy) [DAT : 20-21]
_}Q// FIS! (power) Rl [ML2T-3] a5 (W)
Rkl
{ 390~"| = (momentum) =7 x ezt [MLT] | kgms
38+ | TR TS (impulse of force) T x A [MLT-1] kgms™1
5S¢ | I ENF (moment of [ x TG [ML2T-2] kgm?s~2
force)
Y | HOSIF FINF (moment of B x (FQ)? [ML2] kgm?
inertia)
39| 5&4fe7 IPNE (radius of TLOR TN % [L] m
gyration) T
=
v‘n( (311 (angle) oM T A | @A (rad)
[N —rp .
w1 | SR (solid angle) CFqFA TR Al | chafar
(9Q)?2 (steradian)
v | ARE @ [LT-?] Nkg!
(gravitational intensity) —
B | TEeE Re] I\ [L*T-7] Jkg™
(gravitational potential) -
R | @ sw R SR x WY [ML?T™] kgm?s!
(angular momentum)
01 | @R Ffewa QUR RS [T LE
(velocity gradient) R
8| MGA (stress) @ MLT?] kgm™s2
L CFATA N2
.&( e (strain) tird AR TAR= -
aefiF g
W fRf$% 4% (modulus A [ML'T-2] N2
of elasticity) ﬁ?ﬁ-
Jsat"| wem HAS (Poisson’s GbIE ﬁ@ TG -
ratio) m—“m =
¥ | wfesfe g3 T (79 x JRAT °7 [LT?] ms™?
leration due t
(;cac;'fi tt;r)a ion due to (ma JPAIE)2
1 | J¥5F (surface tension) EL MT-?] Nm 3l kgs™2
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ARTRMY CFAFA

(ST Tple @ AfA B
e argfes afH T iat @, g,
AR G333
vo | AFOISE (co-efficient of e CFATA [ML-'T-1] Nsm2 3!
viscosity) @R ﬁﬁa\ﬁ/@q Pas™!
| o3| St Y (specific TR oA T A -
- gravity) AT NfAF ©7
!f/ I (frequency) HoA1 AR [T Hertz (Hz)
EEE g
M F§RF (time period) IR [T] s
_384/ ©I7 (heat) = - J
)?’l/ SN (temperature) - [6] e (K)
ool | EmAfEE O (specific SIifE L2120 | Jkg'K™
heat) B9 x SENAR 4T
val |®F I (latent heat) wIomifE [L*T-3] Jkg™
)
o | | © 4RFY (thermal e wremfE [MKL*T67] | JK-*
capacity) oA qﬁ-q
o5 | | Ot AfRARES™E (thermal o x R4 [MLT-%-1] | WmK™
conductivity) CRATA x SN NEFT x AT
8ol |wromiEm Sfewma L RGIE I ESICE [oL1] m~K
(temperature gradient) g
.8/ GG (entropy) L [ML2T-201] |JK™
L Cxe!
)—( QR S IF (molar IS A S [ML?T?] Jmole K1
1 gas constant) (T8 AT x Tl
\S,\M/ %% (torque) T x IR MG [ML?T-?] Nm
881 | AEEE {IF =& [ML2T2971] |JK™!
(Boltzmann’s constant) Txe!
8ot | SR WA (electric of%e A x T [IT] FMR (C)
| charge)
y/ e ST (electric — [m SIReRR (A)
current) -
8al |ofde RS (electric IG ML?T3I] | jc
potential) LT
8br | of¥e CFER AR (electric| IA [MLT=17] NC-131 vm™
field intensity) G
85 | IR ¥g (current density) B ERT (1L Am™?
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R sméReem—ow

e arFfes At o Tt <, W,

R GF3F

¢ol |f¥e @Y (electric ! ML’ TI7?] | ohm (@)
resistance) (=) 2

eS| | ofee @R (electrical b @I x #RTER ML®TI"?] | ohm-m
resistivity) k)

el | of%e Rewg I (electric | M x 3G (ITL] Cm
dipole moment)

@9l YIAFY (capacitance) bt [MT'L?T*] | Farad (F)

IECE L

e8| | F5FH LZF (Stefan’s A wia MLT-%9-4 Wm 2K~
constant) CFITT x W x (B

eel |G @PME (magnetic | BRI IS = Am
pole strength) Wiy

ey | HITS (self inductance) e ndg [ML?T-2[2] henry (H)

GRIECI IR ESCICE G

el |ows Reg ams TG x CFAF [1L7] Am?
(magnetic dipole moment) OT®RT M6 X oy -

eyl | BT #]Z Y EL| [MT17] Wbm™
(magnetic flux density) AT x oA (Tesla)

¢>| | GT®F FIH (magnetic flux) | GT=SF 8% TG x CFATA ML*T1] | wb

Yol |@faF @ (angular o [T rad s
velocity)

w1 | A% gAY (angular « [T%] rads™
acceleration)

G| ’[é‘ *fE (surface energy) E [MT-?] Jm2 9 Nm?

vo| |AeR Sl (intensity of | *fF TG x T @t [MLT-?] Jm2s 1
wave) Wm=2

3| FABha @ WP Ut MW e @, 0 =\/_%_,vamr=ﬂm Bie, @32
D =g | Wt Rzzsam Afiwzdfd whs & 11— 71

ANTF, v = [LT-]

ML-'T-2
w5 = L_s]

=[LT7]

ToAR, WA e At A

et et NG
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1S TIe 8 AT 0
J| M@t v ¢t @, s wlwrd s wids )

Fs =% mvz-—%—mu’l
QAT Fs = [MLT2] x [L] = [MLT] -
SRTE,  2mo? = [M] [LT = [ML?T-]
1 mut = [M] [LT1f = [ML*T?]
eAR, WA Reaeam F14fs 700 |

> do =IfAsesiw J=NtS
Basic principle of measurements

SRl | AT Rgg Wo-cwiekd AW AR AR v @i aftt Swew A w@m ae
I I W 4FS @I AR @ e zem Rfdy P Afrwt ozt o wéReme
sfaafes I |

Al AT TR FAA O T S IS AF—If gtoe ¢ wfs aAfxmans | 37 @
*fga (IFDTE Wl IR AL weI IS AR 8 AW 4IPT FACS M| TQ 6 HfF THew
@BIR SITHR TS W | Ry g TRew ARWINS T A IS AR AR 9 4TS
G ¥ RECR o TR WS |

@ @3 gl i At 3are 7w v @3 WD ¢ JfRruwme wot It wore Wik
(Standard) Re1t7 4tz fia &% aifm Affmmt 33 2@ @32 wida o} S Wi dvem 3 )
e @ Wit o] AR @33 I Mefd 3T | 3% < @ @3S IR 20 RGE O3 wwE

@t e @fb S trdr wvf ReTR @ @ TR, IR T I 20 4o w0

SRR M I W 93 IR 57 10 Rramaw, o [ee TR @, e v o3 RS =
s RO 403 (T TR IR FTHR R @16 S 10 991 ToAR IS AT M4y OiF @I T8I
AUFTI R AR 3 6% Az 1ot Foire @32 @it 7w aifdenst fars zea b Refaoem erzaes |
@35 T AR, W TN @FF | 93 wor RS w1 @ @R Tt 10 Femaw
WIR | @R B G3f6 A, 10° @I AR G Rermam’ 93| Y I @0 AW @ JRA vER
R 10, SR OF AT 9 W T | Y AR WA AP 43P A AW T, 4IPS IS | JSAR

AR Tt = AT x 7 | 5L ZTart AR TS| On‘a | P

. 9 ,
3°33 LTI T @ AN HCAR FAAF G2 ATY D‘ae'd- (IL, 13 7)
Successive development of observations and experiments and their importance
R ¢ a3fgn @ Ty e s gerE wAlk O et et Redom [Rdy ove s
T | ABHIE (Sre Rearam Rt Avom a3 wifdrey &1 (Ao (Thales R. 4. 622-569)
Tzt e SR ww Rure | [y sftawd, TeRE @R KRG SRR STy
IR T BPRAT G FEFEH I RE@AMA WA TR 61 I3 Z6 |
Pravestiast (7. 4. 560-480) : P @rfsiwn, s, rwfiem faw swnTs 54
Rarre | oy a3 o wpEdia et T @, MfAfes stem TRy RIFEE 4 I @TS AR |
. 9. g4 o= TBFT (Euclid) WS 8 SRt 9o TR NIEER © aum IR |
SRR (). 4. 287-212) : R. 9. 7O *rore AR (Archimedes) Prorzm >
EniRfeRme Ta wifrem 3w R qen cam A, o whdar T -
4 B FRTS IW T @R @ BB IEA | FroER Moz @Il
PR o feara TR It e R wfirwm 3w |
Ry Eozmt S Fm Gt IW @, SRFRReR Hw IEe o
@ om @ Sy e @i @ W R w93 e i
RfTS! TF FA TN |
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38 méfee—aaT A9

iy A SR eI o1 4J,
Beginning of successive development of modern science

smifeifere (Galileo 1564—1642) : 1589 6irs Toitm Afdefm e mid Rest smifife (Galileo)
TSI T8 597 AT w-Boig Auz 37 5= @ W= 3@ e Aws T9E @ I
| fofy PRI 8 SRR 67 D TIAH AT | Big [ 4@ NYfF Reieam 351 =
1610 o R e @i 9qred @ ISR IEF |1 @ IE TR
wfS FF T RPY R1fES I3 @t I @b SwE wqAwS | Arw w7
R4 wwer SR snfafns @drwd ave W=} I@F)1 1610 Foew fofv
I RS FAFY T (Telescope) IR I TS arza 86 Tz wiRrwew
| RR MR e 3w, Twikfs fafy, Iy Qufice wifwR 3w@a)
TR CID (G WETIRT MrerE Wiy @A ue Ko wafie @ | fefq s,
S, QRY, AR AT AT AT YA A WRBR I | TR gy 797 3@ emiv I R
@A @ o8 oA 7S 3 O e4Y FSm 71| R FRRWER (Kinematics) 8 R4q 331 |

R854 (Newton, 1642—1727) : 3¢ & Wbt NG ¢ TRy 3§, 74, a4z, T*a Fonfum «feffy
e ABAIE (AFE AR g f@m | et wer o TrE aR e @ el wiftrs
sfee e o TEfF wha1 | By 2 ¥a mEa AR e den 1o3m
[T IEF | oS weriir fire A% efefim Srafil s-3fie og T v | @]
[MAT -8 TPTR g ARATF @Y F@ 4, 54, R, THY TETS | At MOrATS
12-19] ErEREH TR eg R @3 =g i weeren Uy Rl
91 v a1 zraCe R G 4T AR @FF I WG I@ | (@ISR
qR e SIS ER TRMTE YRS A IW GIRE I | AW OIS
@R aT-TnraR e vy Eere Reme wr far g B\e & @,
FER At @I T, TAIEIR | 1658 ¥ 67 ¥ end g TSR w oW e
“AFS I R IoTR wFE 8 i vRTg@ € ITw IWA | 1665 AITA
FrNfYTe oew T B wwet g, FeFar ¢ e Ififa «¥ b @ e =)
ST A7 Ty Forena Ry AR o A @Rk @ FawAifers 54 e =
oI FLEF | @O FPAAER @ A RS | By @ERFAIITR GRS W 4RI A (@R
@ISR TG 23w e e 71 @F FE AT RGN TR FERETF
@A TR BN fre A | o gt @3 e @ fbre e T R IS (AR A (AT
NG T T | PR AT JIYT AN T 1687 HB1Tst 3y wigwnre RS ReraonfEn Fpwmaifem
Rt AWDIN’ (Philosophiae Naturalis Principia Mathematics) &™10 SIS QSAR 74| o1
a% LW FIOIGICT N I SABA I, MG ROAPR OR oF dm I | @ wers o
TR R Topaem v R oM @ SrgueR I0F srEa RS awfrd 3[R @R TR
PRTE AT TIREFR A TN FRVS 93 A |
ST 8 Afres ST wawe wefei | Ry wRAmw ¢32 e I 43T GR
#¥FaE GRTIITRS AwHT |
oy e I orgR oW | @} TY W @A WS (Luminous body) X%
THS WA T IO INF AF S =W @ I wrgm ARy TR fAfSy e
Fordty AT Tt TN FATS TFA A | TR AN 0, TR AfoTaw, afomme JIR_E @R
TG R U FA IW | SR SN S TR @ TSR e FehAw et
T = :
P 872 (Thomas Young, 1773—1829) : BIm &3 «3ew Rt Bfew e midfer | St
FFT ©F AITATR STAT K1 YT FACS AR | ST AITAR JFO51, WS, FAS
SR Rl RS TR IAF ©rg e IW | ANF e RO
FENARE O RN YELAFA_(Huygens) 1678 VTR Wt ot o emiA
IEA | R TR LA, GTER SRS WAF 98 OgLF Al I |
B Sm A afeer wied farmm | N o avE e qen
g R S s SARN | S TR @ Wiy fie SR |

R R i s Al oy e
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BT 2T, (ST T} 8 ARt ¢
e

1801 0w fofa wizencra wfevm wRR=R w1 4fd Tt 20 s e ¢ Reewm 9ft s
AR TARNSTHT FCA IACAT I WA YR Toget I INCAT IACAT TIR AW | ACEACFA @
TAITE AFHR I | 1807 BT Rt e witetirzn wioen ewfram ffire a3t 3wt =iw=
FEA | SR AP @] ARFIE -7 A 31| G} AAFR T AANIA St ©F YT A |
mida femrrer eirs 5 q3fd @ emm 37 | PRfsRiaFeR (6 Joee 72-97 JIes T
ﬂﬁﬁvlmmﬁﬁamwwn% TRy F6 Feem JRYT e[ I |

TRTFA FIAITE (Michael Faraday, 1791-1867) : Ni¥TFa m 8 FARARM
ferm foff Remen awm EAFOMHCGR RERWIR Sge f&eem | 1845 s [ wnfy=eim
IEA @ G35 oI IR (FTAR IS FAIEA OF LR AW | 9% W61 FPIACS
T T e | R T wfkweee a9 Reemiar trdt 39w @ S e
FRITGT G35 A8 7w IR | IS B oids pedn sret vy wirwn
FIERF | FIRICE SfYS PRIW T3 32 AoifFe NPT 47y =iz &0 @
IR XA WA | 1831 Fbiew R wifrwm 3w @@ otwe ova @ ofs ek o’
JE A A 97 TR ofepIwe Wt | af BfYs pTRE WA e%7 B I w=iwhy,
FHEANR s Wi (Ipies TRy wiws wrae | sy Aoret R @ T wifrsw
R eet @ wor N R Bies Rrrad s iy Reraeis @ wifres 3@ | ofte
A, ©fYe Jgd, a1y fywrs, q1g Reffaad Tenfure ot fRrerad afen I3zm a0 |

6 AMATHIS (Lord Rutherford) : TRt *orn g Remiona et o @, 2l smmy gqrg=

. TR T TR 3% GRR @R AIGF TG P9I VR TSWESIR ¥I1GS
TG RCTRET WO AR | Al AR (WIB 47 WY € ¥l wiYTAR “Afet
T |

1911 A AMRCEIS Ayre weret Rewad 4fwm Faea e o fram S1fe
T, AR S 47 WYH 932 OF 97 (ITH IS 9; AR R FAgS
AR | AMRACHTG T3 [GIFAM AN NSRS IR | 4% (NOIFAGR SRS
. RART IR JOIFR FHNY TR | FTRGAIR fTaive = ¢ fFEfFam
@R FERGVCETR Ty fFarfe g = 7Ww ¢ ReAreyd 267w vl ey FiS warg
fBfFars avfd 303 | “AMIR @R T G WITSH A T I W | IMRCFICER TR 9%
T I WOCR (BT SfiFen Ieorers e @ Auwel e 1 RRSTe om @R 7 I |

W6 WZTHIZA  (Albert Einstein 1879—1955) : W& I RTR QU oo R
@ Jfere e a1 W, “Ret Tortt wRew [ Remt @27 o
TR el MR, “NAIT METHIEF |7 37 I AT RE@AL TEAHIRR Weo! ©iF
G e AR, (AP @R FARSIN g Rewam 9o RYre e (N |
WI2H13S o 3R (I@ww rwifae wifrwige g TInw @ sfafte ofx
AT ST W | WetRE wred Wy wetreen R ergn e
TufEF e | B 8T A, = ofys ¥, wafreer Rrew oy g3 Y
s TpeR @ Eenifh weis RUTe Jrar wiwws | efifte o= en stge for
1901 A RIS ARIG 42 I | o HACA WZFOIRT ACARAIICS
TR IR |

1905 T I O [H T 23 I=A o fofy waferer Rew og avm I@w | wwwwR
cifers foml-cet 31 Rgoem we gl RIS iem I @R wietfrrer Rew og | Ak
@ SRR oFg st oogn AP | METHIRR TS R, I+, (G, @ADL
o A A Preers @) @ ok | foarre s 87 @ g T e WeAfFIo -
R ©g s @3t (Equivalent) | 4% ©§ S WINA WA AR @ SIAWG (@A
TYL W @9 I O Q@A RS AR A1, O T© @R YA 87 AL I QT A @A |
WIS ©F- TR AT 74, E = mc? SI SRR | 1915 A weefrrer A g avm
I | O AeefFIeR vy midReny fdn e vy Ko Afife |

WIZTHR e e T Trm WeArs ofbe AR IRy AWM | @I 416} MR 6w
AT I A SRSITCTA WA qioifes 307 6% i e $rRgs e =1« P wiers
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Y s —-a3w g

e, fFm qw1 o 1921 e W ofYe & wnfiwiEs o0 @R 7R A1 1905 o
HIETE Sfe A JIE G WETHIA AR @D ©F AW IEF | (FRIDN ©F P @
e Rt sy @heEa TS udie [{iFe @ e o3t I A 1791 S @veR e 20r
ho | QTH 1 AT TR 3T @32 v R (FIOER IH | 939 @I (@67 (@I 4o ATSX
AN 8T TS (A FIBAF MR AR AWMS I GR 9% AW RIFERNMT AWQS | @
FETSR FTA ANR G ECTREA @IHCAA TN M 42 IR @R QA *fg RARR T3 7
Q¥ TEFEAD WNYR FEFATER At W e @R +fgw Ry et SrEehace Refenem
i S [T FAC IV TR 4R 1S g fea Leeha [Ffe =11 ot s ofte faam
T | AZTHIRAR SRR e e I3 @3 #* I A7 2016 A 118 @R Fva Rt
(LSC) TRF T SI@! AR G FICS TH A |

TIH 2 (Max Planck, 1858—1947) : Rt anes ferew wrfifam epre smidfawm | 1900 s
Lo AG (Quantum_theory) SR I | @@ Wfrwicag Mgy s R fve =)
h e Reet s widers [Ehe ¥R AR RemR s 3[ced @ e
I #Pfoq| ¥ ©g WA RIITA WS FF (Luminous body) TS TITS
R FH FY I IF e e 71 1802 TE Wi Ifovim o
Ee-a3 fifbT Aw awd IR @ e e @43fen | s Rfey woar Reeed
"o A 6 JRIF T G2 OGLF AP FA | LAL-GA AT &AW 43 % I R WA
oo I T R TR ATEAFR FASY AFEIS F@H | 9 47 GR
SRR RAFE T QrF @ GRS W @ W @3 I @ oy orRI
wrei} WS 7Y Ty R T e |

AR WIS AP @FIeat g Tee g Rfdas 3t ¥y agr g «fen Rfvm
fraafger T )« dfFam @I RRIRFe! (%1 R MY I emRd Rikgei 4% 1w
[MAT : SIFTEa A1 @3 @I & I eFes e a1 enfie =) el ez a1 w93 @3t wfyerey
1 o] 9| RS %R @ FH ORI AN G FRAID! (Quanta) | AT DR R ¥t TR
A | 9%+ @IS RIS @i KON AR AS I | @ioq_(PS fFAF aR @

QA OF (72 | DA A TITTT O WA FRAHIT ©g ARBFSITI I FACS 7% |

.3 =fAses o= [ PG
Errors in measurements
@A Ste PR FG ARt v af Ay FPREYE @ @ A O W FFA A W
g 2ent Arae | 9F IO Wr AR AT T A | 9 g A Lo I
AR (1S A AR 4FS T T e IW A1 Feg 71 Ry i ARefre = @ gfor
Bt AqFt FTH PIZS WATSY Twe A AR Foryet @ B =t Fawen 5 axed
o gfor TR | @7 9 TN @A Ay afR Ak g3 sfrerer Rwm 4
AT B TR &7 TR I ©rest ot FA1 AW; I|N—
(3) &% P (Instrumental error)
() *fTFaEe I IS T (Observational or personal error)
(o) araTea J wfFafe g (Random error)

(8) JARfES A faafie gfb (Systematic error)
(¢) A A4 S (Least count error)

>, fFE :{1’6 (Instrumental error) :

e A AR @ TF© |W IR I W, CUE AT @2 A 7 A AR g e
Oz TR IS T Rty wow IRe gitee o ey e— @) 39 @S (zero
error), (ii) b T{ﬁ (backlash error) 8 (iii) CTCSA IS (level error) | [MAT : 21-22]

@) TGP (zero error) : MARTS SR oF, o, TZT Fifereie, cwraifibi Teopfim 2w
CRER 0’ Wt ST A ISR GICT *0° Weetd Fed 1 e 7@ st 4 e A, o A 4w
o =
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(i) Preb g (backlash error) : AT-3F N7 Tow B I3 @17 78 tof oo Tw % I
RS 2 | T T@E TR WS I@ @2 o QP R T | PR IO JIZCAR FCA AGR
TS TG W RTS AR I IF FF W@ WA T@ TW; I PCE BoF LI AR A TR T A @
RR ore PG g 311 M Fer TR WeF 932 s @Wiem @ o @ =)

(iii) CTTSA FS (level error) : FOUA AAFR CFLY IFF SITASNR CSER IR 1 A
0@ A1 e AW 71 @ ARy, Rewet St 7w, SrAra ety Lo st
a2 PARD ceesem R crsfae 3@ e @1 @R @ eren gt ot I

2 m‘i‘{ﬂ? 3 e Qh‘: (Observational or personal error) :

HEAFCPA AT B 4R T TR oI @ G ARafFe w1 ae frway
1 Ifere b =1 Afrwe gfs Ridgenz e w1 @vw— B
[ () Ifere D, o\
et T 932 ﬂ@m'/ﬂﬂ’(ﬂ%ﬁ Shoy
(iii) T=F o
(iv) 7% AT o
(v) *fErte | —"l_r;r
%f%&W (Parallax error) @ 438 a3fb I |
ef¥FIA (Remedy) : v ToFoR A F@ G G 1 fNw @ Tfb v 3 I
o. qreATat It wfARfe @S (Random error) :
gfoa Rfey Raca Boyg TRYTe! wReres I Mge @A @3 AR A1 IR By TS
T ARA @ @R et I N4 12 O © AR | 7A—

(3) frawrER frawer gt ww 2o o e

() *FFIFITA ICFR AIRNF ARIETHR & 2T M7 |

BAIRRIRg, MIFErETS Rt AR oF@ T AR R & 591 65 (stop watch) @R |
TR &Y (F P53 I I W T AR oy 3f Wi e s qwz 4w 91 = )
T-3 ARACA 1 2@ 1 | AR AW P A IR @[S wier e T fiem 1 ke
TR WY AT, ST AIFIA ATF P SRR WG T 69 (W3 @/ A7 T/ 7| @
RGNS SRS A qrerewen b I | aren g v nue T Qe werw
@ w21 @ I S AR |

efSFIA (Remedy) : Wivae I ARRETNA | ot 115 oo A15 St @ 2 LGS @R
TN ¥UGF Q| 4R B q9Iee e FoFor A} 15 Fre 2w, @ @b wuice @ AR I)
IR TS W | 9IS @ Y R IS T WS AT A 4% IR O AT NS (@ IACE R |

8. e It fRafie gfd (Systematic error) :

AT A @I I I AT AP ATy T 7GR 9 Frafresim afilda
Kmmwmm@ﬂwmmwmﬁzﬁsm 3 gt a1 fibm fem

b, crafrefibem s gf, it 1= | Sy AT gft fRdw
AR AT IIIE I AN AR (2 |

AfFIA (Remedy) : 4R b Ao o Rivy v Rieg s @l smafe

el
A G (Absolute error) : (FITA G3fS A T 8 ARATAFS AR NI 7w e
A | mqﬁa%mmwmm;g;wmmmmu

TSGR, 7 o = &FS AT — ARy A= MAT: 18- 19

TS TN ~ ARF T )
woFa gfd : = X 100%

FAEF 31 1 B (Gross error) : HF WHeFe! A TNARIACR TR @ B ARafrs
| TeFo Mol ATt T TR I @ g 77 T AW
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WE‘?;T@“F ag(se

¢. ST A9 B (Least count erro) : ‘

A @ AR @A IEI A AR T AR OIF 63 @I AN 49 I L @
@35 B GFTF YT 1 mm A 01 om THSI Aot 31 77| [ore Wb corem wiy 994+ 1
mm 3 0'1 ecm lﬁmmwﬁm CFT@ A¥Y T 0°01 mm, 0°001 cm | T I OJS AR
¥ YW IR o > FIATA TN | O GFL ARAY AMCIR W43 ARF NS w32 ef
ASTILRR G T (67 T Afrw 7w A Tew IRk T Nedt Iw | e 3t SR
@32 JFAfe 3 Fafire gfba cvea afkw Yo gfs o v 7wy

FfsFet e ST (Accuracy and Precision) :

g ot A AR v wm (e @ wnfs Iz {0 @ e I &
SR TS 8 TSI HRCH PG (RN I THe | aiw WA AdFer ¢ yHer e H R @
TG I |

F(6FS! (Accuracy) : (P! ICHR AT ITS (IRNT @ 6] 73 AP 7 aFe ez 7o
FRFI Afw Fare vww | Afifba e T ¢ | = Ay I o IR W W@ AT
©e Q@ |

@ IF, 93> §AE (balance) BRI 50 g SR 43> 79 AW IR 45 g MG €71 | FSAR T
T @ T TR AT ST W1 WRR, WY @I g @« 6% I @A 495 g MG\ oA |
weul, feom w@ha Aee oA BFe WA |

THS! (Precision) : (FITA! ICIA WS IS (IR (X €] T Wit ALHS A ATt Fawe
YR (repeatedly) “RATH A1<S ANFTAT TAHTER FS IQINME T | AR ML Ny T© I3 I
TEHA Twe! T @ TR | TARA— @ I 9I A O 50 g | 4fb g I@ wER A ex
NG (o1 48 g, 492 g, 49 g, 492 g, 496 g, 495 g | GTFI@ AR MR 1w I | &1} @A e
I |

o A=t

Calculation of errors

Q@A AR Tef g I TR W @I ©STe AP @IR fere IR AfaA
AN AT a2 WA NSF I 1 |

A3 T (Actual or true value) : &1 TF, ¢IH e A GIFZ TSTS 1 FARIFAF AT
I ARAET ST O 1y, 15, X5 ... X, | 92 VTR 51§ T e 6% (SFe ABR Hos T | oAR,

- X1t+tX,+X3+...X .
o TF, e @)

D (Erron) : QI (1S AFR AT T [OE T ROMR @ WS 701 AT WA TR
b iR ©f TrEd I G ACAE |
TR, @A TS AFR FHR T,
x=x=zxe

@A ¢ YR ARt 2FP w1 g Setrem gfba i e w= am

e=|x,—x|+|x2—:lc|+...+lx,,—x| 3 (i)

QA |x,— x|, |xg— x| o |x,— x| TN T 42N Afeew, fdw Afwmea oo o

st g | @TEE IWFE A9, "TO, ... 1 O 57 G (absolute error) I W1 e-(F TG
LoR I{ﬁ (mean absolute error)-8 I A |

saiet gfb 3 weotF B (Fractional error or relative error) : %G 53 g e FdE MR

TerS eiet A1 St gt A w1 wdie syiet gt A s gfo = £
X

&FA I (Percentage of error) : SFet T A WA FHTE 100 TR 4 IR TSI v

T ~ &S TH
fa = @ | wéie e =£x100%=m
®© x age AN

X 100%
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S Tl 8 AR B

o T=3=w

Combination of errors

3 | QAT CFTE (In case of addition) : T FW A + B=Z, O T %430 B, AZ = AA + AB, Fdie

A S 518 A @ I W oI AURTR TS 7w G e T 7w gy W |

R er@ : Wz=A— B @ WA 47w G, AZ = AA + AB, Sfie qrw@

g @t IS T3

©| A CFT@ : WA IW Z=AxB
TSAACF log, FTa1 WAl A1, log,Z = log,A + log,B

AZ_AA  AB
aﬂwawm"ni,z R

SRR, Z-aR FA WeFs qfs = A Rt Wt gfb + B AR s gt

W, 52 100 = 82 100 + 8B x 100
W<zmﬁWWm=Amme+BWWWw|
81 SR CFCT : WA IR Z =5

oA, zmammmqm¥=% %
@ Z Rt TS e g, A x 100 = S 1 100 + 42 x 100

€| TR TET CFE : (1) T IR Z = A7, O TAEL = - A2 | e An-am o b A
Z-" A

sfaeeR S giban 94

(i) Mereera, W IRz = AL wizmz mmmqﬁ;,s@:x-%w%ﬁm%

‘]\WR‘TWIW——XIOO xAAx100+y?x100+nAC—Cx 100

S| GFTb WASTHFTER G 1 = (320 £ 0°2) em GILER, b = (120 = 0°1) cm | CFAFH AR

o b @32 7w gfd e

QA G, 1=320+02 =320+ 062%
R, b=12+01=12+083%
TSR, CFAF = (NG x &R = (32 + 062%) (12 + 0'83%)

CRAFA = 384 + 1'45%, YIFCR CFC o3 HACN Q@ I3 7|
=384 56
"o Y6 = 1'45% R W Y =56

RMA= é.a.b,cﬁ d AP ARt e b 1%, 2%, 4% 2 2% T A WD oA S

b
QAT A =2
‘/___
AA _, M ,Ab _E 1Ad
<, A =2 +3b + +57
éé 0, _ _]_' 0, l 0
A X 100% -2x1%+3x2%+2x4ﬁ>+2x2&

=2%+6% +2%+1% =11%
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o e —-29w g

0| G AT TG (0°6 + 0°01) m G2 TEFA (2°2 + 0°10) sec T AEFEE GA “Afwest
Al gid I ¢

AR S AT @RI A, T=2n\/:l—7

g=4n2%

wiSF{E g Afmm At g,
Ag _Al AT 001,010

2 T t2T 06 22
A i 1
ﬁmqﬁ:—ggxloo = 3% x 100 + 20 100
= 1667 + 4545 = 621%

8 | TP TFe= Ba IR afeomres Renm v FRafie s e 3@ : 154,
1°55, 1'52, 151, 1'48, 1'46 932 1°50 | FIA (i) G ATETASE, (i) ATSIFBY “Afarest «7w Gf, (iii) *B7w
g, (iv) e B s (v) oz g w71 ww g e wrewRt g AT et T
o4 37 |

() oo g W, i <154+ 155+ 152+ 151+ 148+ 146 + 150

=1508 =151

(ii) TG TP #4FS W e F7ea &fefh AR ww gf> = -

151 — 154 =—003;

151 — 155 =—0'04;

151 —152=—101;

151 —151 =000

151 — 148 = 003;

151 — 146 = 0°05;

151 — 1°50 = 0'01
(iii) =N :{ﬁ,‘a 1T, Aﬁ _ 003+004+001 + 01)0 +003+005+001 e 0;7 = 0024

/

(iv) ST g, op =AT"=(1".L5214= 002644 =003
(v) 1o b = WS g x 100% = 003 x 100%= 3%
2 g AATE AT, 1 = 151 + 0024
o o AATF AR, =151 + 3%

S.ov  =fRAEen AifFEw o= Ra=e

Determination of error of the measurable quantity

T ARty Al wnfes va dme -
@ T, x 93 AT oo A R afb ye z A 12HR AR e TR TR TS,
x =ymz" ! ; (1.4)

a3 y, z A R AR IS T TA 1-97 AR ©f Az w3
ARG (1.4)-F TR w7 (Logarithmic differentiation) I 1%,
8x = mdy + ndz
y, z AFTACE AR IIF TR TS TOMG A WFW + Sy IR + dz; FCA x-aF AES
FROIY § I +dx |
AR HAIS TRy AT oo,

(SJt_x)mx=m (%z) +n (Sz_z) (15)
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(ST THie @ ARt 0y

ﬁ@mﬂc@vmﬂx-aawmaﬁw@@m(amyez)Wmmﬁmw
e fdft I 62 fiffe gpemm Afmace wiom S e e s (Power number) QR
T W, I @I I 6] QIR W@ AR (TS PR (T 1) e g A
T | WO, @ AP =M A @ G Y7 STeFerm et ARt T ARy R e o
I R @,
4n?l
§=717
SN Ao R PR ¢ @R M4 Srpotifes g,
%:? + 2% .. (1.6) SR BB v 7 33
TRFAY (1.6) T;® R IR @ T mﬂmwwmﬁﬁqﬁwﬂwﬁmqw@

FA : INTF, T = [T]
Ao | e
T, g_[ :I-VT_Z]-[T]

VLT
TOTR AR TG = SHACFR AT | SIS T I I Wt o |

SIATT o= TTH SIS G 4 eyt R
Calculation of significant figure in experimental result

mmmﬁmm@mﬁmwa@%maﬁmmﬂam@mﬁ@m:
Wwwmwmﬁ,wwﬁﬁtmmm:mﬁmmm
f%ﬁmwwﬁrmww@mwﬁmmwmmnmwmmmqm@ﬂa
ﬁ@muw@ﬁwwwmﬁawmmﬁmmmmmﬂmmmmmﬁ
mumﬁmmmmmwﬁmmwmmmmmmm&
TRy AR S[HSR AW TR+ 1 mm |

¥ ¥ (Mean error) : RfSR o1 sersm 301 ARy @ APR oFe AW IR T
SR (TS AN, ST o8F© N7 ARt F2we N 1 | CRICT A AR AR ADCAR G THE
6% (TS AR FoF T I T F7 | 6% AR Y Sz A A | AR @ 7 sheqt I of
mmﬁﬁﬁmmmmmqumwm,miwmwmwm

(i) TS ¥4 A 4y Rgfe e (Determination of mean error or mean deviation): €1 7,
sy awmmawﬁwﬁsww@m:mﬁwﬁnnmmwmmmmw
@R AW W X, Xp, Xy oo x, M6 I, B3 AFITAR 1% 20T,

At XXt +x
n

aimﬁmwﬁme@mmﬂmﬁWWAmmwﬁml
aﬁmmmﬂaﬂ\gwﬂ,«mmmmm@mﬂawwmzmgm
RSy At @ Ryfe emm o Tam@m,

dy=x; —A, dy=x,— A, dy=x,—A, ... ... d,=x,—A

o< Rgfen Bz M fe @ 15 Ferk g Rgfs 31 7 w1 e

woq, NG Rggfe a1 oy g, = Dt datdit ... *dnumzmﬂ}aﬁﬁammﬁ,
x=(Azxd)
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o dfre—ad oq

(ii) @1 RYRS (Standard deviation) : FFF T «¥ Rgfoqema v M e o
i T @@ IR o) I e v w1 @} Ifqrem AR e Ryl 3w

2 2 2 2 2
m{’ mqm,D =le +d2 +d3n ......... +d" =."§:_
o« AP 43S WA T3, x= (A D)

IR ARy A wREfeT AFe W AFES LI O (Physical constant table) (ATS
Rz I AR PR e R Fage fda sacs ity

BB Ads TN ~ g TN

ey AR T T = 0T T X 100%; 3R PR oA T |

_-———"981 x 100%
_ 008 % = 0°815°
=981 % 100% = 0'815%

we3, frda Arew s TR oFd IS LA 0°815%

sNfafss Swriza<a >.» *
Ls/: 3 olteeEa SR TS, R = 53 + 0'1 T AW ¥e3A b A Fa  [5. @1 20d¢l
@A, R=53 52 & a1
%= B, AR = 0'1 :
g ; | v —y !
AR, IR WS, V =3 1R? 5.2
v .
Wmﬁmmﬁqﬁ,%—:% loo T— o-[X l00
.Al_Sxﬂ_gé g.g
Y =3xgz=7
5353 % 2

WO, WS eIl :qﬁ?,é\}’—x 100% =23 ’;.{,)00 % 57%
Q| GFEA WA AHAR AT GACIR T 9°81 ms2 TR T3 | WoRHLF TXF &1 0°01 kg

SER I TR Poie FRITS I fe ©Xw ¢awet 0°0980 N 391 (ARITR | ST ifrwiere SfeF e
R e @b fAfa F

Rt iR, F=mg @A,
_F_00980 _, - AR WA, y =981 ms™?
§=m="po1 ~oo0ms

‘ , fAfETe S 7, m =001 kg
gFe AH, x= 980 ms #1%5 4, F = 010980 N

! &, R e TR =TT x 100%

=-9119."T09@x 100%
—0'102%
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/
# Qefd iima gpE 9T
2.2/ TR WITeE" e ¢ IO /

PN J= Y112
k) .2X3 = 3-6 /X

RO 22AT KA TO 7/

/
7 Qz@ %1@2 8@ %L m 1 AW OT
f m> QTH 4T @ )

v= ek

A 2 p
L t —2
/= / 22
y = n*
= 2

MAT 2y-252:

QZ’(Z\ (9[/442'252 ‘9[7\”-%/ o = (IO:_I_’ Oci) c/m
G @ ayra Hoear e w7
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(SIS ie, @ AAfrst 0o

o1 R 3% e TENTS WY eraes Wy 715 T NS Gt T | Mgt Pt
I;=56mA,L,=58mA,;=52mA, I, =53 mA, I;=55mA, I; =51 mA, I, =57mA

() =f¥s erTzR M= g, (i) T T e Ry dii) 15 Rl @2 (v) et Rl fida w2
I3 i,

(@) e 15 T, ;=x,+xz+?+... +Xx,

qA 5 56+58+52+53+55+51+57
> = 7

x mA

-32_546ma

(ii) 1 T zre Ryfe,

8=x,— x=56—546=+014mA
8, =x— X=58—546=+034mA
8 =x3— x=52—546=—026mA
8 =x,— ¥=53—546=—016mA
8s=x3— x=55—546=+004 mA
8 =xs— X¥=51—546=—036 mA
8 =x,— x=57—546=+024mA
(i) 715 Rgrfe,

5 ___|81|+|8,]+|8,|+|<;4l+|85|+}86|+|57|

= =022mA

_014+034+026+016+004+036+024 _154
" 7 7

. a 8,2+8,2+832+84’+852+862+8,2
(iv) &t Rgfs, S.D.-'\/ :

_ _\/ (0'14)* + (0°34)2 + (—0'26)% + (—0'16)% + (0°04)2 + (=0'36)* + (0°24)2
- 7

_ .\/Q0196 + 071156 + 0°0676 + 00256 + 0°0016 + 0°1296 + 0°0576)
5 7

_.foa172
= 7

=V0059% mA = 0244 mA

GAMF, M=100+2kg, V=100+3m?
, AM AV ) 2 3 ]
Q¥ TG (l)wwqm=(m—+—v—)x100/o =(l—oo'+m)X100/¢?
= (-2-) x 100% = 5%
= 1—06 X o =D
() TG, p= {1 =100 1 g
=AM AV) . (2 3
il U OV +v)‘l"(mo"wo)

=1x(002+003)=1x005=005 kgm™
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8 RN ——22T *q

SIS A=
Significant figures

G TS AARITE AR ITF eites T TETET WEFAt sfE At Ffve Reat T ow
oSl s S SIS SIS st W | wiedd st R w Fow @F
TR (T ZCAT |

T IR 30 ROR oo fim @l weea oy ARMIe A T | (R o @@ wefbe TG 265
cm STH @B, B 266 cm STTE W | AWM B 265 cm-G7 IR W O1 wela G W@ W/
265 cm | TEAT @ 9% A O TSR ARWCA HTHIS! (uncertainty) TR | SR AT 2A1S
AT Sresdf we WA =31

Sigorgef SeETet Afam =a=w
| wlesfd e TR frmee e (T Ze T

(i) T T @ e SR wiedf | e 1657 FIfhre @mﬁgf A T BRI |

(ii) W (non-zero) A WEFd WRIIH SRS [T 1S €| a 38075 ANHTS
wiesdd sremagt T Aol | ot

(iii) ™R R Infies wafes IR Ty I LIS |
@ 0000385 a:;ﬁq;w wrergad WN‘IIT | aiwg?m@ i am b t;rlmﬂvﬁ
o T | SRR 3-a7 IS Wy feafbe wesdgd a1

(iv)mwmmaWWWMﬂmmmwmwm
wreadae | %ﬁ 29'570 AbTe wieodsd weEe T A |

v @A FPR S g o 49w ¢ TR AF O 6%
mwﬁ(tﬂ)l G 0'00569 FHTe mﬁ ws;mm W‘?ﬁ " R

(vi) IR R MR 7 e e T A 6 PO R @A WY T A
R 278900 HRUMHTS wreagsyd st wafb |

(vii) M @A AV 9F 9T (AF 5 e RS TR W e R A
SRRE [ P W O SRT 7 T Toteded = A1 @R 4080 m @ 3™ 40800 cm A
0'4080 km 4ITF JABRAS I W O SIeeAfslf seasiedyt TRR AMF |

(viii) @1 & Reaer @ @ wrafby whE Brzd AR TRATER AT PAOA, FARCA
TR AT ST OFF ST AT T @A 1256 + 277 = 3956 | Qv iewrdef At =
391

(ix) 14 '© ST (T BETEFTH SIS Fet TR WO I St g AFR AT |

A : 2'3112.3"21'5 - 26271 TR 15 @A Sedd wewi iR 1 WeeR, bemrw wetdys A
TW26l
(x) Round off 2R MY @A AAPrs e TR wresrfd weelRFS AfiTe aIrt A
|

@) RS TR HR @A TS 503 QP X, @@ IS e M 1 @A TR A
FA W @F: 378 = 38 URR, 223 =221

) (1 TRTT AR I TR G 5 T q @@ S A TP FAT A IS O -

AT 1 Q@ FACS T P AT T AARRAES QI | @A 275 =28, B 345 =347

~nfefo Swr=act 5.9 )
s 2565 Q ¥ G Wy w238 A D erARS TR | QIR TR s e ndw
werdeyS wres e 731
gt wify e d, v = 1R @I,
V =238x2565 1=238A
= 61047 volt R=2565Q

TS, 238 AYIMHTS reAdd wer e o7 | O AHFCH et e o7 sorw @/ T
el

rdfeE (57)—AI)
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STS woie '8 Ao ¢
| GFf TR MG, aR € BHS! TNFTH 522 m, 365 m € 392 m | @b crasa, Wiwes
SIsoE reerin et 37|
A T, @A,
CFIAFA = (NG x aN M9, 1=52m
=522 x 365 = 197053 m? &R, b=365m
HEeq = NG x ¥ x Twe! Twel, h=392m
=522 x 3'65% 3'92 m?
= 74'687760 m?

R #wE A 7 T SeHAe Wt 3, AR CrawTR AT S e et 2@
19'1 IR WRSLR HoF Siedolf wemRat T 747 m? | :

o1 R T4, R = 636 x 10° m @2 G O, M = 5983 x 10% kg | Sergeyd weant vt
I PP g vy PAefr T

G RAT TP, R = 636 x 106 m R RIS, M = 5983 x 10% kg

5983 x 10%
W i g g, p=M - —
3
ERR
. 24
p =—0ex10 = 0'005555 x 10°
3X 314 x (6'36 x 105)3

=555x10° kgm

#mwﬁém(Leastcount)-aamwwquwwﬁmmsqm
AT AT ARG (IR AR T T | S @A S TH T 4 O R A BT G AW A

BR VW FW AT @3 BFS Mw 1z Py v Tew i 3¢ ot& s e
1 2T |

3F oot

Screw gauge
qcﬁwm«fam_mmmmww,mmmwmﬂawm

a3 7 AR W orw @ U-wgReR @bt 1o frad ws A | @R IN JFA SN WL

o7 s @I @b ws A VTSI WHICA! ACF (B 3o AR T IFHTS @ I ©R H

wmmmmmwmaasﬁg(&ﬂmmmon@nqsaanjéﬁwmnn-‘m

A

1R .
emﬁawﬁﬁzﬁwm (reference line) D AMF | 6% @Y 8% Twer @ tale RPAfRGER
G (S,) AN QAT | -9 N ¥ GReRR TR D SIBIAT AT | D SRR INTIR A1e
@3 AN IR G (S,) AT | 4% G 1oommsommmmmuqmammm
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Y A REIT—-29T

] W @ 9 93 9 wREea ofb taRE oI WRA 1 mm TR IWN ar32 5P 6 (screw pitch)
=

oA g 6, P=1mm=01am

£ T, FIFR CIEA (5 W AR, N = 100

W43, T O A G, (LC) == S cm =0001 am

AoAR P OISR LTI 0001 cm 1§ TG G TS AR ¥ IW |

AfATTorA S (Method of measurement) : AT RAF FACS TR @ Tt gty A A
© B OGN Ff IR T AT G FFFR TOA GICW N1 W W O WHee FHIT w0 W1 ;W™
wh INIE W o 6% e ARmd fida Fm Afmner e R Fwe Wi IR @ SR I A
IrNE BRI @ ATSA @Y A TR GIHTF 3P OLER A 8 B-97 A ATFOIR R T T; ICS A 8
B o418 S R A1 *refba P P I A | @ www qfb M e =W; 3w—

(i) CaR® GFR A1 (a)

(i) SR CFCR N5 (b)

QRIS SRR I A ATSA RY,

d = (ZRT GITR NS (a) + IR GIER M3 (b) x D LI (c)

wfie, d=a+bxc

BHIEA : 4R F OISR AB LZF, ¢ = 0001 cm, TARF GICW M8, 2 = 1'1 cm TR IR GFCR
N5, b =32 T (B >l

s SRAYM, d =a+bxc

=11+ 32x 0001
=11+0032=1132cm

3 | 3 3 ot veEE GF 1001 YR Rew | @& F P15 1 mm| Yt o 3§ oS
T B —0'02 mm | TEHA AYW G3TH SIER T AR T (AT OFA, T GFTR A8 = 2 mm
32 FFIIIR GFTR A1S = 28| SRADA 7% I F9 ¢

. 1.
T S R TS TS Wi e

Imm . .
-W-OOIrmn-O 001 cm

SR T, d'= a+bxc=2mm+28x001 =228 mm =0228 cm
‘ % A TAETF GE — 002 mm | @2 IO AT AR AR @A FAS TR | WO, SRR 4FS
Y d=d +002mm =228 +002=230mm=0230cm
C 1P O T GF G XY NIRRT AR I NS O 0711 em | o3ba SIS
fadra e gft fdw 31 '
SR N e WSy,

v =§u (g)’rgl)* OUH, D = G I
Bon sre wenfim R g,

T T
an=ln(-6-D’)=ln(g) +3InD

I I AL, %:3—1‘;2 [ = T, T R R ]
@99, D = 0'11 cm €% AD = I ARt B = 3F CIeR A §I9 =0001 cm
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Special Vectors
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4| 3B €A 4 km/hr @0t Bt FTHR e srwer) @3 ¥ weiE a5 M 3 km/hr Tt
vatR | 6% IF AT 7 ifdravir W ¢ iR fda w7
Wﬂ%@m\z aR JER ﬂﬁszam\aw Afoe w6} IfE AeeE IBa A

- 5 -5

- —
_)f?wf S, OA_)«ERR OB WP A
QA Vy R IBI @ v, okt 3w s Aeeew
B Mot My vace A0 A7 R S T A—V
— — M
TN @ OA = OA’ T¥; ©F I OA’ =—Vy v
oA (SBEW AWSRS FAMGFAA OA’C B i )
e 34 0C| :
-
IR WA @V, T IR Vam Bl Vg
Vim = Vi + Vi + 2Ve.V,y, cos 90°
VRM =VVM+VR=W ‘ﬂm,

=5km/hr Vg =4km/hr

_Vy_3
tan 0 =V 4

0 =tant (;131) =36'9°

Bex : IB7 4RI 6 IR ACTF 5 km/hr QT TICH I 36°9° @A AGTR I A TR |

b | P onfre @3 91 @9t 5 kmv/hr | MR 20 min-@ 1 km BT G TR WS
TN IR | TR TS @A IO "

T AGTAFSIA 20 min-a W8S hr-a 1 ken 7Y e T2 | u

1
mwﬂwvrﬁnmm,W=i=3m/hr 3 e“?u’
3

i TS GTOR @1 o @9 QTSR @ o T B e A, s
P=2 +wP A, 12 =2 — u?

A, u=Vv*—u?=V52—32=v25—9=V16 =4 km/hr

3 | TR AN RSN Farte g2 Itaw @l s0N | I Ay <3 It AR 60° AT

o
SR

IS QATF, BT I {27 W w7 [RUET Admission Test, 2017—18]
A IR, Pe Q 4t T R ytim wwfe @I,
14 9 = 90° R R =80N
oA w I, Q 0 =600
tan g =250 A\ 60° o =90°
P+Qcosa P
sin 90° 0 P
. tan 60 “P+Qcos90°
a, V3-8

Q=3P (i)
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bo A RTE-—eae g
W],
R? =P2+(Q?+2PQcosa
=P2+ (V3P)2 + 2.PN3P cos 90°
=P?+3P2 = 4P?
(80)2 = 4P2 T, P2—80280=1600

P =V1600 = 40N
o9, Q = V3P = V3 x 40 = 6928N

T IR, @3 M o, MWWWMNWHWOAWWMW
T | Mmﬂﬁs@qﬁmmﬁoamwﬁmwwu oc @ AR AT
ﬁ'ﬁ"lm(-—v,,,)lW&W%DEN?#ODWWWWWW%WI

C o Fa A AR, (B MY AeoeE IBa wnAFe e,
* ¥ - o o
(0] URm =UR ~ Upy
__)
om | PR @R fBg *TF AR,

Vg = Vg2 + U2 + 20g.0,, cOS 90°
EB ...................... Y B _ W
TR, (MR % eter IHa Sl aferer I 2w,

a% qTAfFES @ TIACHRR ANY @ (I Teory A WA AL,
vm
tan g =

mvkm-aauﬁﬂmwwm’ﬂmiqﬁzwﬁmmww
b 3B PR o I W TR I I/ Wy few v AR AR I Pree
wTorEl @ (orE | @R IRCAR MR wiper WEYTA AR AR NG AT W |

wfRF FACH6 9T ALHNE =
Maximum and minimum values of the resultant

maﬁ@@amﬂ?m&&aﬁm<mﬁ={c@a @ & IR G QAR
AR AP R AR@ T, R=\ P2+ +2PQcos

(@) TRt ANt TS | IW A _R’-aam?wg-aaam @da evg 63 I

_R)-L‘I?IW T4 I A cos a-GR T FHF (1) TR 9EIe cos o =1 = cos 0°
A, a =0°WI
. wRE A4 TR
Ryue = VP?+Q*+2PQ cos 0°
=NP+QF =P+Q (2.10)
S Ryex =P+Q
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TSR, Vb (OB T GFL FARY TR v @R e et I oww e wR@ W
mmmz%ﬁmﬁ A YIOA @ISR A A | TN I T, Fb (OB AR
AR A qAR @I ACTH] A9 0O LA A |

) o R-4R MY TH I A cos 0- & W T (— 1) TR 9f1R cos a =— 1 = cos 180°
M, a=180° TR |

R, =VP2+ QP—2PQ =V(P~ Q=P ~Q (2.11)

e, Al (Sh A I T TR TR R Rorfie free et 3w wem v Ak
T TR TR @3 wRE wEE 1w ot At qiba Rz T@w 23|

@Weﬁﬂ@ﬁtﬁﬁaﬁaam@mmﬁmﬁﬂﬂ,wm
SRR (PIA! RIS I T

3 | N TR 3RS AR 10 N 3L TS A¥ 4 N; T4 Y R N 90° (It 93> I

o fra Fate FQ T IS Y

R |if @A
R=P+Q R, =10N
A, 10=P+Q @) R,, =4N
9RE R,,=P—Q a  =90°
qA, 4=P—Q (if) R =?
AT (i) 8 (ii) QA IR NE,
2P=14N . P=7N

W AR (i) TS (1) R I@ AR
2Q=6N .~ Q=3N '
YA R =P+ Q% +2PQcos 90° [+ cos 90° =0]
=P2+Q2+0=(7?+(32=49+9=58
R=V58N
| (SHER AT &N F7 @, NEIEH (@ A3 |
@ IF, PQR <1 wEIER Rgw (@ 7511 LPRQ TN WEIER (I |
2 IACS I @, LPRQ = 1 T |
R ¥, /PRQ 3 A PQ @R RQ “FTHIIA € a1 I |

@,Wmﬂ =r -~ PO=0Q=ra OR=5(4R)

=5 JrTg
= =r= I
> Iri=ls |=r=T68% e e e
P o Q 93yq, APOR-9q CF& @ AW, PR=PO+OR=71 +5
' - o -
YA, AQRO-GR & @I I, OR+RQ=0Q

[ e T Y
A, RQ=0Q—OR=r —s

- > T = T e e e I

PR.RQ =(r +s).(r —s)=r.r —r.s +s.r —s.s
=P—s2=rP—r*=0

PRLRQ

Woqq, G4IER @4 LPRQ = 1 T | (2fTe)
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R dReaT—eiw g
© | b SR AR AR <3P oWz TiTw T GO AR R, FYBA T I© 2

P o s
90°
A R B
mqmawamnwwmﬁampwﬁ)nﬁa SR, AABC (I 1%,
R2+R2=P23,P2=
P=V2R

slAaw'qubmmmw/‘B @32 Wiy Ammso*’@rMWWIM
@, A=B3I A=2B|

__)
ﬁam*’rﬁ,OMA
- - - .
OR=B «R|0Q|=V3B
a3 OPQ fage Rz 1%,

O __ PQ  OQ
sin OQP ™ sin 30° ~ sin OPQ

A __B 3B
sin (6 —30°) 5in30° " gn(180° — p)
A _g._ 3B
sin(0 — 30°) sin(180° — 6)
_ V3
sin(180° — )

A, sine=\/2—3

0 = 60° 1, 120°
(i) 0 = 60° T,

2= 3, sin(180° — ) = ‘/25

A =2B: - A=
m—ZB, .o A—B

.. A
AR (ii) 6 = 120° A, m

NG CSBN CAITIAT FHIH >
Some laws of vector addition

=. AW 57&@ (Commutative law) :

- -
P

=2B; .. A=2B

[MAT : 18-19]

= 5 5
+Q=Q+P

et W I, P s Q o O AM @ R A
3 2 5 afox af [ fog 228 11

fagw 7@ spm 0AB frgrs,

—-) -
P+Q
o = —>/p

P wéie OB OA+AB
@ 338 / d’j—* }401751’
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@¥q OABC FINRRT o&s IR 93 OC 8 CB-F IFW AB 8 OA-R TIH O ffde 3R
OCB fagts,

= 2 =
OB= OC +CB (forge 1@ wFAR)
= = = o
OA + AB= OC + CB
wfie P+ Q Q + P (2.12)

micmﬁﬁwqmwgmmamﬁmspmml

ot =R Afie Rfvw 5@ o v
. ALATSH A (Associative law) :

- o5 o5 9 9 -
(P+Q)+R =P +(Q+R)

nzj)aﬂi?é) gai’mm bt Ba v 11 9w b K c
TUFH AB, BC @Ik CD @31 W& Jffpe a1 TERI 937 AC, BD
a3 AD @1t IR | TouR fagrER @ TS AR, o
ABC@W,X&:E+B_C)=?+8 TE x"f)\' 51
ACD fag=, 55)3 =X& +C_15 E
- (? + 8) + R e (13) -
9K BCD frgte, | = B
R):B—C)J+€)D=8+_R) o ve
4R ABD RIgTS, AD = AB + BD = B+ (‘5 . ‘R’) 2.14)

o ARFAY (2.13) G ANFAG (2.14) TS g,

ﬁ
(F+3)+R=F+(3+%)
a5 Tret (SR AR @ AT @ IS (OB AR @A AL & (LA 5T |
st. <6 7@ (Distributive law) :

- = - -
m(P +Q)=mP +mQ
=¥ = =
A IR, OA= P R AB=Q [f6@ '3 ]I OB @t IR | av fags @i,

e e
OA+AB=0B=P +Q

- - —

WA 3R, OA 8 OB-97 IFerm T4 C 8 D 4> ¥ @1 =1 ;IS OC =mOA =mP

D

= - -
R CD=mAB=mQ
@47 OAB @R OCD il fage 3,

9 - -
OC OD CD mQ

OA OB AB Q
— — - =
four 21w s OD=mOB=m(P +Q) (2.15)
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»8 R T—edy o
e - -
OD=0C+CD=mP +mQ
- -5 - S
m(P +Q)=mP +mQ
aﬂ:‘imc@amzﬁqmwﬁeaﬁawmmzﬁﬁ{amml
SRR st

Subtraction of vectors
qmwmmmmﬁm«amwmwm«mmml
TGt A€ B % e o¥ER Rt A — B = A +(—B)-aa=wm

- 5 -

(2.16)

R A— B A +(—B)
B

&I, A B mqﬁawmf@m‘fam
o A a3 (—B R SBET F14 I (180° — a) BT 224

7531

- -
ISR, A R (—B)-GA aR@ T T3,

- 5
| A—B | =VA?+B?+2AB cos (180°— a)

.—.\/A2+B2——2AB cos o ()
- - =

A-&F TS (A — B )-G7 B I 0 X,
B sin (180° — )

tan
¢ " A +Bcos (180° — )
- Bsina (ll)
A—Bcosa
RorE oz -

(i)ZGE) (BCR WWES (Tt o = 90° T7 A (BB WA TE, R =VAZ 3 B? ISR
TAPR] @R (SBER  REAeeR I8 )], S = VAZ T B2 [ead (i) IRA IR | WS4, R=S
=VA?T+B? | qUFIE AR @R R I 79w |

(ii)A e B (SRR W I A <R YT FT ¢ = 90° T07,
R=S=VAZ+B=V2AZ=V2 A

51?@% ASE W off ¢ A free Rarlen | aom T o T 44 8 3a)
(A B)-«Wemﬁﬁwl

a‘mwzaA ua«a 3¢ @R a =90°
- -)

ﬁwop Awoq

- -
0C=Q
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a5 ve
-5 - C D
| A—B |=0D =\/A2+B’—2ABcosa Y St ket~ i
1 ]
= [(4a)? + (3a)* —24a3acos 0°12  _p :
1 :
= 2 2) 2 ¢ '
= (16a* + 9a2) & V! ok
1 ¥, =
= (254%) =54 a=90° A P
- - E’
@1 I, (A —B) BT 4§ e MY ¢ @IS A |
tan<p=;=743%=% Q | wf%e

¢=tan13 = 369°

HeAl, (X—E’)—aa WYY TR 94 fieea AN 36°9° @t Tew s
2-a 2" =S ’

Resolution of vectors

72 1 STOMRT (SIER NN FCAEH TSI, (SR 43I (B APCE 7R A wrofkF Wt
fRremem 7we] | Reifée a2 ang (O3 BT (component) I 2 |

AW : @A I (SBATF VR I STOIEF (OB A I Freifre T 7w ACS T (oD
Reifre ST 7 T8, O3 ¢} e ot Reem o @) @@ Refre wergams 1w
cspafba TN I 7H |

Q@A (SBAT (937 Rorme afFmm 12 St Refee T g 5 4AAF APTIR AN
F AT W
2-a-> 95 e coow RAsie=

Resolution of a vector in two components

ww,@a?-aameﬁaso_)AwWWW@OM @32 ON JRERRt qfo OA-a%
A T ¢ 6 B (ATt WS (B 1)1 OM RRON FRA R (SBER Tenret 4fo e e =@

A R (qF OM GRIA A I AC @ GR ON GRIY FAGAF FR AB @1 BT OBAC
AMSRI Ty I T |

G¥F (SBT AL FARPIE,

-5 - -
OB+0C=0A

- - -
wéie OA (3 Wb Totiet T OB @R OC | Toniet Ffba AW WA 2 @R b A, OB =4 4R
OC=BA=bl
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Y R —aay g

OAB firgrer ferztafifes s I<aw 3@ ez T,

OB __BA___ _OA

sin OAB ™ sin AOB ~ sin ABO
QT a___b _ R
’ sinf sina sin[n— (a+p)]
a a__ b L R
" sinB sina sin (o +p)

- - -
@RI, R-F a8 f @t oS Gt et 4 8 b o Reiftre w21 7w

- —
Remcra: 339 4 @R b @mmimwaeﬂamm,waa+ﬁ=90°wlmn,

_Rsin(90°—a) _Rsina .
a-W—Rcosa *ﬂ?{b-—singoo—Rsma

(2.17)

A W TUHee cSRET TS Io

Resolution of a vector in rectangular components
ﬁ
5@ 1'3-9 R 3T TR Tweg w1he e oF OX @R OY W|WRA Reifre a1
- -
R | TTEAR, OB G OC Totiet ufbrs o Boiret qem =3 |

Y
ol A
_)
rE T
a
o St BT o
a
B a2
- 5 5 -
¥ IF,0B=4a,0C=b 9RLAOB=aq,
farpis,
cosa:%%:%ﬁ,a:Rcosa (i)
sina=AB-La1p-Rsina (i)

o ova . a3 o3 i)-aa fie waRa bt ff wace =@ @A ()9 o <0 REI
AqFA (i) o = 90°] FACS TR | F a=Rcos0=R N

SRR, FRFA ()9 00 = 0 (SN FNF (i)-@ o = 90°) IBTH § ToMet whie, R-«x1 7T Figea
TS “ex IR | ®1 A, b= Rsin0 =0

AR, @ (ATF QR A,

(i) I (BB fAw WSy Arer Sonenifda WA oBADT W @z

(ii) CPICA! (SBLAA AR ©F @A ToMiemt 1% |

' IR AT ¢S T carew s Rromies

Vector addition and subtraction in terms of normal components

a6 (BB ABCE AR aw T IZONR A (9B Aire Rog 3w AW @I ©h
Wﬁmmmmﬁme:wmmﬁmwﬁmm a3fb (o8
AF R @& T St Rerew a1 31 @z R AR 0¥ AP @ ¢ Rerew a1 w1 @
Reifes o3 Bl (GlE ATSIIIT T (O3 AP @ 93 Wt 1 Botre (Component) 3 |
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T I, OB @I R -7 W ek a1 T R CTed Rreifers w1 78 wdie, P @@ Q Bofiet
b R AR 7R (BA ol, SR (a+ B) =90° | GTHFTA OB-« Y Totret uft IS Tty et

a, B | 93T OABC AR wees a1 3wl | - . B
A
o

sin (0 +P)=sin90° =1 4aR

sin B = sin (90° — o) = cos & 6
Rrrafifer fage s@ s @@ OAB fagw @t wiwar 1R, B

OA _AB __OB 90°

sinB sino Sin90°

P Q R P
cosa sina Sin90° ’ B 0o
P=Rcosa 9RQ=Rsina cee e (218)
P @R Q Boiet HfbrF I (93 A R-@ AW A | P-(F WPIAF TAE (Horizontal component)
@GR Q-3 TFW TAI (Tangential component) I & |

Tetret ufba (9B 7 TM—

N A - A
P=Rcosa i 9 Q =Rsinaj

TS, R (OB (e =P+ 8=Rcos a'i\+Rsina'} e (2.19)
fagrem Al I AW @eF ¢ R YRy 30 I |1 T\
ﬁaﬁ@wmm{w?wmmwg i (e

Y'od ARG @M1 O T TR OB @MEA R = P+ Q (3 QTSR
PO IR AC TR 40 A1 AN |

WA P s O 4 BA €% BC KA A T (ora AP

R K= P—Q ¥ Rrgrem w8 I CA WRI 2301 1 IW (B
R0y Gt @R

iﬁ?ww@mmAeB aaaméfmctemAe—B-mnm@fm‘t n—0 TR A S
B. aammaeﬁmmmmm wéie

| A +B |=| A—B |
A, A2+ B?+2AB cos 0 = \ A2 + B? + 2AB cos (1 — 6) s A
T —
A, A?2+B?*+2ABcosO= A%+ B?+2ABcos(n—6) 0
A, cos 0=cos(n—06) -B B
A, 6=n—0
0=3

aﬂrqqﬁmﬁmwﬁfm« m@a@ammeﬁmmmmmu
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bt mdfee—aey g

e ———y
5|‘ﬂﬁA+B =C QRLA+B=CI I H A'GB (OTAIER TS| M a7

@I, AeB-aawa@f & 9.

- - -
999, | A+B |=\[A2+B2+2ABCOSG=IC |=C

* C=\/A2+Bz+2ABcose
A, (A+B)2=A%?+B2+2ABcos O [+ A+B=C]
, A?2+B?+2AB=A?+B?+2ABcos 0
» 2AB(cos8—1)=0
cos0=1, . 0=0°
31‘3?1{ cs‘aamanm@'fmq 0°

3| ABC fagrem cvta facsa erojren (o2 rrafTs e 37

. b .
_ 2__
Dr=c+a — 2ac cos B; (ll)snA smB sin C

q
q

(i) Ba @z g, C

- = -5

b=c+a -b> —ab

- - = 5 5

b.b =(c+a)(c +a) . 0
S50 9o 9o A - B
=c.c +a.a +2a.c =c2+a*+2accos 0O ¢

b2 = 2 + a2 — 2ac cos B [B = 180° — 0] (&¥1fs)

R

(i) b=c +a

i s T S S S
bxa=(c+a)xa=cxa
ba sin C = casin B

b ¢ .
sinB ™~ sinC @
e - 5 -
KISIER bxc-(c+a)xc—a><c

A, bcsin A =acsinB

b a p
<, SR BoSnA (ii)

4,

ﬂfﬁw‘t (i) ® (ii) m 1R,
b £ - ()

sin A sin B sin

IR eu mg ea e S R I@ I mg @
T & WRA aR T8 SR 7w iz 4t ot R =
I o Tl SpiiT SR AR 6 @A WS AW Topred
7ioq T IR mg sin 0 R mg cos 0 BT wTIR fFzrMa
| mg cos 0 T© R 7w Afefdq =t efie | @
mg sin 8 TR &SI Y sz fire wmTe Ares |
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AR : 30 N G315 I Y-WTFA AT 60° (I TS | IABGA X' Y WF IAA 7R Soiiet 4o
fa 73 @32 BT @i ¢ Reaviwe fada #9)

W ¥R, P= 30 N I X @R Y-TF JQ oMot IS P, qR P, | (SBCR FANCHAAD
e NS sl

P,,=Psin60°=30x312-§N-_-15«13N Y

P,=Pcos60°=30xIN=15N [Tttt :

aE @UF =P, +P, =(153+15)N P, P\o ;
=15 (N3+1)N 60°/ :

3 Rawea =p,—P, = (15¥3— 15N

QQ
- X
=15(3—1)N ) P,
COIN @ ﬁfﬂ@ﬂ/ﬂ/@%ﬂﬁl— (LTSI
CSTR TR AT TIT

S miqmzmvﬁmgwmlmoﬁwmcmmwﬁaw

7 F I 6 et w1 Rerem S o 0 s
F-c3 fb St Reifere w1 3w; 39— wpfie Siet e
Tawm Tt

PO g BNt = F cos 0, 97 fF OA TRA|
B TNt =Fsin 0, <@ We OB WA

IR APAF A F cos 0 (NI AR e
afie A I @R TFW AN Fsin 0 (BT ATeR
iz A1 g Tew T WA BgW SNt Fosin @
#fSze Fa W 44 TS 7RI I, 0-9F TF O I LJ;
BTA F sin 0-97 TF I TR 932 F cos 0-9F NF @AM 33|
A G § AR e afien ) wdie rew 3t @t o 3o @ @ S vt | W[
0 frre af ATt EATeR RPATS SHSRTF ML 0 (F1C AFMTE F I AR Fies BAeet @
PR A% OP TEA—(i) (T SAIFFS {S T (ii) F sin 0-97 T I T (91 A0 e
sifeRe TCI; (iii) OP A A1 BeA PR % 0Q 3 WAt TR 6ra I TR | IR 0Q A 7=
qRe>01

B “ R

| -G B SCR 69 T @I g @ A B 7 o 8 A Wy
w4 T AT T R T AT I (W | YR 65 @ T ¥4 e R}t W1 AEREE ot
1 B AT T =)

MR BT : A1 A, EAPITER GO =W R IR QR 6o o = F
F @ @mnar o e
ERTIR AN o e FArte [foa
o8 (3)]1 O Rers @ = b o=
Tt RS T Iy
IR ST BAA = F cos 6,
a7 fF OB WRR AR fics @R
Tgwm Mot = Fsin 0, @@ fid OC
RR fer e e @ @reesa
oo I IR EAR @R (B
GeF T (W + Rsin 0) | ¥ @R
S (5TX O TR I I
4 IR WS @G I | O @A
o IHIT W
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S0 RErT—aay g
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PR v &1 AF, @AERR 68 = W aR @RIGER IISTR 69 o0F I = F

F 3 O RAre wpfie @t OB-a 3 o @it Rearfer (B 3o (11 F 39 9fb 71w Sstreeet
Rerfere =z I

SPR® BNt = F cos 0; a7 T qeafs TR fite offic AR 93k BEw Bofiet = F sin o;
@@ @ OD W BAww fiee zeum @R G e Wo eifie T | I @AEIAR 667 TN
(W — F sin 6) | 71 SR (FLI @M % A9 9 @3 X446 97 o | T @R 1 AzEren
W ORI IW, AR ot e B HEwe |

3 | oow foram 50 N @32 100 N-a7 rees Toomt iy e =71
50 N

900
\

—> 100 N

50 N 3R 7= s G 3 = 50 sin 90° + 60 sin (90° + 70°) + 50 sin (180° + 30°) = 4552 N
100 N It S fircs aiie <= =100 cos 0° + 60 cos (90° + 70°) + 50 cos (180° + 30°) = 1'69 N

PN R A (R ) Bua oo <o

R? = {(4552)%+ (1'69)% N = 207492 N
4552 N . R=4555N

169N

R ¥ 40 km 0t EFTF ST @I AR BF TR 40V km Tt I freTE Sem
e voe e | (3) 53R ey vt w3 (1) B o s v

[AI. @1. 2053; 5. @Al Wol]
(F) T3 3 G’ TR firczm e o et e v

frg® P WA g,
=) - — —
Vi= Vic + Ve B V5 RSP
VEev2 4 V2 - m@amm,
" e Ve 0 /5 Ve = 40 kmh™!
T
A, Vr =\V +VE - | e e G e,
T’: VTC=40\[§‘kITlh_1
=V (40V3)? + (40)2 i,
=V402(4)=2x40 J' VT=?
=80 kmh!
\/ 40 1 ,
(‘I)W,tan():—c = —— = — = tan 30°
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| P le =\I(14)2+(— 18)2+(_2)2 =2290
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DD USRI TS
Calculus in physics
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(Differential calculus) € %™ FIAFAN  (Integral calculus) | Rt BB wdaay wifgs awid-
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X
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Ax-(F TS FH (AT FHOA B N-GF T I @it X TS Fiem A ©6 7de (| Sl
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T 7 W

W =lm
Ax—0

g FFFICR AW lim 3,
Ax —»0X=!

Fy Ax e (231)
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"™z

Fy Ax A5 Tr
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[ F(x) dx T x; (4TS x; B x-& TP (Integration) Fed T |

oA AT (2.31) HEHE,

4
W=[" Fx)dx (2.32)
e @ AR TR I RN @R x; S 1, ANR g ARG x-GTFY WS (FLAR
CFAF | FOAR FAFACT ARICY FTer @2 cvare efn a1 7

VD BB FITAFTATH

Vector calculus

2DIXD ST WA AT WA AT CSBF CSTACTSTHS

Vector differentiation or vector derivatives

(S8 TRATIY A TR I (OB (SRS AITEMEAR rd IS Ararera RIW &t waa |

(3) INFAFAN (Calculus) : RETT S I Ten wkwe AFRENa Fufoss qet
AR @3 =g | Wy e aft «@3f ggged =

FEgam qort Reg—

(5) TRBAFAY I I e (Differential calculus),
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Representation of vector differential operator in terms of components
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UBIPS (A | WRIT At 93 T AR IR A 197 FASFR ARIE7 &0 ¢ R ANATTF ¢ |
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. Ax dx
Im  Z =Gr
At—0

_.)
@A x - TAC AP A @R W,
_)
x-;\xl+?yl+kzl WA %y, Yy, zlmwm X, Y 6 Z 5rwa fice 1 (SBTAR TN T |

X, yl,zltonetmv{Wt-aammﬁq i ] km R AR ACATF AR R RS 1%
m’rwmwﬁaémmﬂlwmx@@mmmwmmwm

d x ANdxy A dyl Ndz,
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Derivation of velocity and acceleration from position vector
A 4
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@ AE, 7 a3 SN OB 7 o= ix +jy +hz
— -
oS FH AR 7 -97 ARISEH INE @ v [N A

.—)
= dr Ndx Ndy Pdz
AR, v =T=’E?+fa¥+ka_t (2.34)
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2 ) Byt dap 23
RIA! G ABCF TEATIT FAR R T g
@) o oot AR T AT TS A P wACS A |
@) = v AR T 1w 7S ‘17 Rot s 3|
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fa 771
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TeARr INMI @,
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= dr A A A
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Integration
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HOR, s5=As; +As, +Asy+ ... +Asy

A, s=0,At+ DAL+ VAL + ...+ DAL
N
A, s= X vAt . (2.36)
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QT FTHEAY @ SN FY TN JIWF A-GF & QUR TH @R o417 31 9% At WA Q@UR
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TRATAT I TIFH 8 @AIIEIAS A R 1 @H—
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H4Ie sin x-(3F TGAFAY FACA cos x MET TW, TR cos x-F @RI IICA sin x ST TH |
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Uses of vector operators
AT TT6 (Gradient)
@fRTTHR A G I AR 8 (937 Fnatmm wetrata (V) GRS (S8 CFA
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GCFHIA CF@A S CSVF CFA
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(i) R AR ARES 9l =7 cvq wdik 93 =37 71f)
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TR TEe! O [ T | vyl Qft Tw fin Ier i Tre @ @ o e |

AW : @ YT It o TIEF AR 3 AT g7 TR ARTET <O 3t TBrR GO
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Vo RRE—aA2 o

e (D) A 7 oA wofn F Ft A7 oo I o b wifert ToR Tt 2 -

(0  AF T QA R TP feNa e M| w7 gRet % IS AR

() AR T AN Ten @ ZF IR o A R R e A

(0 BT I AN eI @I B A7 T AfAET FACS ANCA |

(8) @ @R @R & I@|

GFF : R @, R, 93 Ao 1 %, B, . Tfere IR 9FT MBEE |

1 M08 : @ T 1 NS SIRES e 9o Tgre agg @ 1 Fo/01 T S IW oI 1
eS|

T : IR @, [F] = [MLT?

m STRR (I g 6 I F AW I ¢ GACR D 01 et g,

F=ma (4.1)

T IR AT T QA @ AR I W
8>’ [N AT NTSW
Kinds of forces N N
a3fers Rl RSy e qew et MRe e q g [y FARe e o
g cifeie <0 71| @B T T I WP qfis W @A I @ATF VSN T N I T A
@R IR ST WB OIF GRferd I+t 3T+ |

Ciffe] SPIE aFfors B 4RAR | MR W RCITA! YRR IS @R TR TR @
QA @3 I qIET T AR Y FA IW | AR 9T T

51 WZE ¥ (Gravitational force)

J1  fee gWI ¥ (Electromagnetic force) [MAT : 13-14;

ol FRE e @ (Strong nuclear force) DAT : 21-22]

81| ‘ﬁﬁ Edm @ (Weak nuclear force)

S| TS T - IRCR Q@ 4fe T NG 9T @R GEd @ Pl qwmw) %
Wi IF TFE | M W1 @R IR AR fermeda o b Sw@R e ANAfes @3k
TYRER VOIS AR TR IoorAfes | Reemia Rt I @ P9 Ty @if®ds (Graviton)
T GF SR IR AR R o @ =2 @ Remdfm =1 w2ed @ Ngew 43fen e
6T I SR GFA s Wl 3,1 [MAT : 16-17]

| SRES-TRIT W : b Wike A 5fFE oI W @3 nda Y 9F W@EI [
mmlamam@?mwﬁammwggz@qmammwwﬂ
@3 RFde Ton @R e MR | e qR GIRE | PR WP AwFe | e wfEs
sfere aREvare 4ft wifte 3 Wy fearfa =2 = TRIW W | I3 e wHq A
BT ofSTe 2q, O SR GRS CF YD IW | WRR ARIS (varying) GIRF (Fq S CFT@R
T FReTR F@ IR | RN FA W A, , PERA @b ANE @3 o IR AR R
MO @] 1 T W) FE IO T S/ RE I A wAN W ee, @} IvW
R o @A NYET W WA [MAT : 2224 ;2222 ;1213 DAT : 16-17]

fefexrs o, HaRE 469, I RiFm tonfire sfbe-gxdm I a3 Wo i [DAT : 17-1€]

o | 7w 8T 79 : I sgm WERFA (&b ¢ OGN = ¥ | ammre TBaweR
M W WERFTR (Nucleon) | REFITR Tty Wl g waRE @b [ IR AFw
qR W FCwA R3he I o e e u fREFam (ot qeam I g IvSI AR
fAefFamE =l FEfFReR M @ NORst @ 3w IW O 9O PP @ 9} ¥ IR {5
FF fSfI® (balance) FIACS AN 1| oA FEFNCT qL & 9F R A | I& IQ A
EfFarTe 4@ A1 @ IMT I W AW AT | RN Ry @ [ gy oW
(Meson) I @3 &I I ARFRE R o @8 = e @) o @ aedaed, == -
RS (short range),ﬂéﬁ?w’w a3 R IRR e w0

81 T4 P = : 23fere @ Ry cMFr “id (elements) FwaTR IT7 FRETFamT T@ergders
e W (AN o, @ifmm Tonfh) | «f e REfFeTE T @ couben e
ceufen e (e R @ 3 1 FN Afe 20 IoReE IR 3B (o-rays), RO AR (B-rays)
@R o1 AR (y-rays) I R

TG (37)—5 ()



https://play.google.com/store/apps/details?id=com.xodo.pdf.reader

Made with Xodo PDF Reader and Editor

[MAT : 21-22] fAes e <afwn v

coufen EfFam @z 339 KRG 3 Rfe @ o117 «32 ot «fpe ffe =1 g v
FAFA (A3 O W @, WEFIH @ A «fg [fe @ o [ 3 Afeafen o @
FEIRFSIRE RERR IR 4 6T @ B-IN I AT AWM " IW IR, OR S g I
QIR ? 1930 A TIFS. M (W. Pauli) PR I @ RES *fE O 9F A7 I IW IW@
T B3R iR e W1 ¥ T I W WO (neutrino) | @2 B-F4t @ el <t
s ved @3t Gife Iem et ¥ I | W g fA PEHW T ] @ T WEHW A ofve-
TRIN IR IR {32 qE | 9 IeR IR 9T WOHRIGR s afen wwfbe @ o w4
WA, AEE JNF 93 4R IR RS RfFwem omw @ @ 369 @ [MAT : 23-24]

G AN :

L Ra ReHw It IR @S 8 WEFH «I@ Wy e WEFAA 457 Iw@ 1 @a¥ Iow

T I T P, YA |
I 74 fREd I s Rt w0 =1 @ I I I W oe Z RPA |
. ffe GMwF IR IR TG WEFAER AN AN TR AN, 59 I | 9 IR
AT NI @A |
IV. T4 3| THQPACI IS IR YR 167 I | 9 IR TS I Ao |
8'y'x cifer= 2
Comparison of the intensities of the fundamental forces

R Cife IR AR s FRES! TEA IR (A I @ FACGE AP | 20m
7@ fEFT | qR TRe@ E@ o T2IE T

A qR EE Ten AR RS Imm fFWM M (range) ¥3% T (very short) | @il
FREfFITR Jon %@ e = A1 rFew T @32 Sfbe gRIN It AT 4 WA |

R e IR WA FRES! FWew AR ACSA TP I NIFE IR ANATE F@
AP W T 104 @ W, O TEM IR W, ofe-gwIW | qR TS It WAt
FRASR T I IAITH 10%, 10 8 1| WIAR a4 G I ANATF T8 IR TF 1041 XA
T A T, ofte Iwe T ¢ T MR W T R W@ 1071, 1072, 11 [paT - 21 2]

R Ciffe IR g T RIER o RE@NR I3 IR 47 G5 v eRs | (4w
W AN, eNEAA 8 A foAem Resrdt A M3t IR da BP9 ofpe-gwIm
ICER NG TE RIAF ICARA I ACN-SAEAANIR ©§ A0y ARG | T4 IT A 5w, ©fe
THIN IR G S, A [NES IR A 10-15 m, A NESW IR G 10-16 m |
85" SHTAS

Momentum

A 9, qfd TR WY @A IR ARG 67 | AW AR IR PRI I ©F I G-
fAfRe TR ¢ G BT WA A AR @A TR 2 G AN AR weorw G AN R g1
WA QA @R 2 AN M wrerwt AN R AT I @ 2 @R AR IS 2+
SRR |

SR TR 2 M AW SR ¢ QUK AW @A AN gre B Afen AR zem
PR TR | T R G R MO PR SAINS AT | 4% 9 QAP (A 5oCA BN TARA @A
T Q@ TEY AP W TMF GF AN TS TR (AF ToYd @ @ ArArt IS W 9I
M I Rt et 51, ©f T Ao AT Wi e i 3 e e W | AREER fw

TR W, g @ qoe @, F SR @ 26T ARFCER AR WS #5% T

A : YA B 8 (AU AN YL @ 407 TEI W ©ILF IR GA I | 797 ©F 8
QU %A TR S0 AR I W A wwe! SAEeR AN | 87 @3fh ovw A

GFF : THRCR @91, TR, 9T kg-ms™!

@t : [P] = [MLTY)
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R MfRET— a9 g
8'x TREG==

Newton's laws of motion

1687 A MR WX TG S Ryre 8 wwn g GymReT Recaenfrr R
TTAATFI-(5 TR OF, S 6 W W0 7ok R IR oAb 770 d9PT @A | 9% Tons @
fATOR Aifeod AN AR |

89 & (First law) : IS I _ercaest 997 SRR ARXIET IA00 Ay W T Poiw T
forem PITT 32 AR 35 AT NS FIHTOTS FAAHR HoCS AFTA |

ﬁ@a'{a(Secondlaw):wmmmmmeﬂammmmm:ﬁ
AT 7t I I997 SALIT ARISNS GIMTE 9T |

¥ @ (Third law) : STSIF AL G361 7 ¢ o afdfE )

QIba MR TOTH P A AR MR 6ot I AT A WET Mfew $ @ wpIR
MY © AR &7 3T ¢ ReAAe 7 e 271 4] 12 Rea-affemm aom gong 1S ¢ Sty
T oifde Pt (b SHRER @A ARIET 2@ || T oMfde AT zm A ©F M Parmd
IR |

8'X> &YW SITS[zaxn =TT+ BT
Discussion of the first law of motion
fABoeTR fa 2w 7@ ar WA WS MR @, TR e @A AT @ Aqg W T\
7 frem SRR ARG Fare Aew A1 T T wawm A w4z fafen, S
AMENA SR AT TR GFR FRAR AR T @ ST AwTe 511 PeR @} Rem 4rda
T g O ffefmer a1 a8 Wkt AfRRET IR GHITE I (w1 TR @} Rew e wwer
(inertia) T T | AW I (AF YA 92 HUOR 4 WA IW | O Gt TGS I WG 7 (law of
inertia) A |

wwmﬂﬁsﬁﬂm ewﬁ: AR | EST S
HE T A I GRY AT Y | [OAR AYF TR SIS
8y HEG== +ifsaw _Sw o=

Newton's second law of motion

@ : SAACR ARIETTA T YR O O IR AWPNRF | @} I @fes B v
ST AfISRe Gifies Wb |

@% LA AT ICR WY, ~fFwie, getore eafrdy, gaedw At oW AeE, 9T @, W
9FF 8 TR fRFere N swew wwrs @ Im)

?-_-m:wﬁwererﬁs’m EFIHTITR T RBTS)
T IR A I TG O GRS o, T BCR [ B 8% 11

F O_”)O ____O? R g3f> I ¥ (constant force) ? a¥ W
- t — e1g o A% e ¢+ W @@ RBW I I

_)
fim 8% TR QY AR T o x|
- - -
IER v QT oAfSNT A SARA P =mo . (42)
Y
dP 4

oA SR AR 77 Fr=gimo)
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B w0y kgrekgy o)
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¥ )
F —km%-=kma 4.3) [amk= &=, %”]

GFF I A (AT NRFSIT k= 1 @A W
— -

WA m=19FF, |a|=193%, 9% | F| =14933|

- ANFAY (4.4)-Q TCN IBTH WA ANE,

1=k.1x1
k=1
- -
. F =ma (4.4)
- o o
meﬂam«mmmﬂﬁ F,, F,, F; .. Fniwnﬁwmmmwmeﬂa
e
w6 @ =X F=F +1=z+1=3 F,,
ﬁ@tmﬁ@aqmmm e . [44()]
amw«ﬁvﬁtmwwmﬁ@ammmwwmmmn
I SER (P IV ¢ GIF GA B IS @ 9 AY® WMl
T, BT @FF @ I | e,
9. WQ W m= lkg —> 1 ms™—2
A
lal=1ms2 A, g s
F=1N, [Bassl e
oA FAFAT (4.3) TR WA AR,
- -
F =ma (4.5)
wdle W =% x Gt
afb® zrem e W TP TR |

O A : ABOTR e Rl o e I 9FF, 9FF ICW W, W WY, ICW

s S Tonf w= Im)

8'o TSI ARSI TaR THABAT
Discussion of third law of motion

WWMWWMWGWMW&IWW Pe Quf
T mm PR IGT Q TR W A[F | FQ,[ﬁasellﬁmmW Q s P
Q meﬁmm«aWﬁW|QwWPw
Fro For R S AR T Fpq X0 R A1, Frg =— Fop|
Sy, e @ a oSl @ W e cEew

a1 ¢ Tofiee Qe | gowd fFm il 7w, wowd afefem Rl =)
& 1 Arre afsfeare A4 =11

TR : I3 @I fFTI6 0 B WA WS IA W, O M AN e T @t
sfeNa =1 M7 = I KT AfefEn Iem wgm I Pregr s e =1
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8o Tmw fHmer= TS

Independent principle of force

fAE5rR fedha @PIR SWERR A A SRR ARE Iem n wfdqre wwfve 7@y
INEL ICA T SRR TYCS @ TARY AR TNER AR ©1-§ Y Mo 311 FifEs Ivm
CFTA8 OTFA U AR WA SIS R AN PR 9o IR AR 9% B Ivew Fwerw S
3 Ste wfSReet T 27| '
bR fen Rl @ (ATF WA A WACS AN ©f AL
() TR RF IR LN
(i) IR e T A ot P9MHA QR I T AT A
(i) IR AOYLE G WY |
(iv) IR &R | fF Farw efd qadt fAea voes Qs

Y | @3S T AT fXd | 15 N-97 935 37 @7 891 4 LIS 4T3 IIo IR U3 ST MR
I IS I A | AR I7JT6 HACICH 9 GIFCS 54 m 1AG O | S @A IAN

[RUET Admission Test, 2012-13]
QTS M A 8N 4s AR 7 wR i wwm Y| AN,

TR M R 9s TN AN AR | f=155N
S U
oo O =t§' t2 =9s
2 s =54m
=_95é= 6 ms-1 . v, =0 (AT T )
oA ey, v=1v, + at,
A, 6=0+ax4
A, 6=4 A, a=%
a=15ms™
WA, F=ma
A, 15=mx15 A, m=1z
m=10kg

| @3 TR @ 7N MR GF T 391 orart w3 A FYH 3 ms~2 G &AM | YA oA
FS 7 TFYHA S 5N AT W I I9 7N WA T AL 60° (FIT AT IACA IFHA gAY I

TE? , [ 5. QL. Wdo; A. AL Wod; . @l Woo |
oYy ™
oI i, @A,
F = ma =
7 =mx3 i
7 .. a=3ms™
oo m = §=233kg m=?
Ay =t -
W IR, A WM R : QA
3 P=7N
— (P2 2 =
@™, R =(P*+Q+2PQcos ) A Q=5N
R =(72+5*+2x7x5xcos 60°?2 o =60°
1
=(49+25+2x7x5x§)2-
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WK, R =md
, R_104
“m=233
=448 ms™2

fAesfae =

¢

9T,
R =104N
m=233kg
a=?

B&T : TR ©F 233 kg TR GAT 448 ms?

© | 980 N STTAR G35 IJCIF 1 ms2 GRS TS I® 37 St F40S T3 ¢

[PAT : 16-17#]

R e,
W = mg

W_980 _

TR SN ",
F =m
F =100x1=100N

AT,
TR &, W =980 N

@, a=1ms™2
F=?

8.| 14 g ST G AXHER 4 3'6 ms™! @ 0°21 m IF GID FILR Ay oW FACS AR

IR IR T w7
o ' 3 I,

W= % mo? —% myg?
A, Fs =% m(v® — vy?)
3x14x10° [0— (36)]

[AE = 021
—— 042N

GG,
m=14g=14x10"3kg
=36ms™
v=0
s=021m

¢\ 4kg SR 93 IVI mms-zwetvtf%ﬁﬂmwzaam'Imm? [ sz wfa

I 25N kg ]
I 'y, g M=,
F=P-F,
L 40=P-10
A, P=50N
T I = 50N

[]. QL. w05 ]
QA

TPA®R, m=4kg

%99, a=10ms™2

FIEIA ¥, F= ma=4x10=40N
9§14 ¥ = 25N kg!

@5 w64 |, Fe=25x4=10N
4R ¥, P=?

b1 40 g SR @3 YA 400 ms! AT ATt G NSTATF 4 x 10 N HF IR YT 57
FW 40 ms~! (T O (e (A3 FAfe =1 rewrafba @AY 3 ¢ W @I ffer @I} AT @A 8
3% I A e e (oM 3ATS A | e m Ta IS ¢

o T
mexTTR Wy bR WA,

— % _ (4007 — (40)?

2a 2x1x108
=792x%x102m

O,
aAfF @, v, =400 ms™?
m=40g=004kg
F=4x10*N

TR Q94, v=40ms™
SR RY, x =7
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ﬁ'@ﬂ'\ﬂﬁ:
@ T, R AT OF = m, R W R v=0
2

w - fdw ovrm ¥R, g, =50

T m _4x104x2x792x102
» Th = (400y
=4x10’x2><7‘92
4x4x104
- =O‘0396kg=é%6c§$§’nm
91 HAISH ATSIR Q% T T ERfea s et | S b o qee
500 kg €32 320 kg | TS Mf¥A 513t @32 AT T e 39 120 N |

v (ms1) v (ms-1)

t(s)

t(s)

ST bR N W @b N
(@) ST B3R MY 5 sec-q F© YA NI FTA ¢
@) Y 9fd FEF O I TAT IW (SR TSI s | [61. Q. Y]
() oAt e, @A,
5 =v°t+21atz 3T fEa Wiz, v,=4ms?
12—4\ _ o
=4x5+1x08x (5 1, a= (T =08ms™
=20+04x25 =30m =3
(@) ¥ M F$ a5 =,
F =Fl+f.l ‘ﬂm,
=400 + 120 Fy = ma, =500 x 0'8 = 400 N
=520N ST %R ©, m, =500 kg
7 %R O m,=320kg S oA G, 4 = 08 ms2
N e 3% afEn wErmfve e,
Qﬂmw, a, = IZT)H\Sz:].ZSInS2 fl=120N

o XA NG IEF AYF I, F = my, = (320x 125) =400N
TSR, MY 7ft IS 4YF I TS, F: F'=520N:400N =13:10

b | 10 kg ST R 997 9 40 N 3o S fieea e 30° e fFardie | 3997 eofR et
fiewa o T 77 T |

10kg 2
i Nl il
2222222222722

@A 40 N IFMF TR 8 Bgw- Soteet Rermw 3 IR,
40 cos 30° '@ 40 sin 30°
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Hesfam w=fmn WA

. Bgw e R 3@ Ay,
wde gt s e e | = mg — 40 sin 30°
=10 x 9'8 — 40 sin 30°
=98—20=78N
5| PR@ MY 30° @Rt WS GIP Wyt B Ak @3 HRQw 3Prvw @ ww) 3
ASE m, = 2 kg SRR GF(> T Aoz Iferx PR o7 e e @ w17 s M m, =3
kg OTR W 315 I5Y IF I LA | m, TR TIHE 7O SLAY o7 INTA, A GAY FS A ?

4 o 5| T 6 fAefa g2t =4
TIw O IRARD m,g GHCR AHF = m,g sin O
mg—T=ma i)
T—mygsin® =myu (ii)
FRAFAY (i) 8 (ii) @AM IR AR,
mg — myg sin® = (m; + my) a
. =(ml—m2 sin 8)g
my +m,
(2—3x%)x9'8
DA 11=T=0‘98ms'2

SR, T =mg—ma
=my(g—a)=2(98—098)
=1764N

(AT FITE 4]

ST s FApIE qRe 30 T3 43 W IW TR | QRUA ARTET Q3 T, ¥ AR
TS @ T (e R, AR T O IN I | TR FID A7 IB @R A QTG SO
frea @ 1w, e @R S AfRSE @f T A, T qRe ek afefE <@ I TR =)

8'8 WIS &1

Impulsive force

i, Rerd, wefie were apfe v @ R @ fF I IRy Qe RRer o
Jfbrs wrare F1, b A BRE G e % i I WS =, FoIe e, Tl
i IR 11, IIER O AAr® 71 24PfS R 4T | GTF US A (Impulsive force)
| TS [ G FH WEA G @ IW @ 6% e e R AR I ;w1 Y @y T
A YR QP SAR GRIT 21 @R ARIET 6 G B AN SIS ARIET 96 | AT e
WA QIR AT IAIW A 4R qE@EAS (2| I SRROR ARG Afmit z@ Iw adie 3
ICR WS TH! ACF, BT ICR (N6 I 1 I | @2 I, 9% 4ATAR IF S I 309t | 9 |
B AR T Y3 IE WA @ I (FIA PFASWAF A SIS @A I [ 47 . o1 oo
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W idfReem— ey o

TARRY : @ IT, I AIE W GRS T WINIS I A5G @S I G 0 6ot

——> 200N

= RE—T—> 5N
@) G I 8w | (}) ST GITITS HRBA G- 39
o 8°u(3) 5 8"v(%)
SIS W | rFE G I G FCICET TR RRCER TN {7 I | 9% @R I S @
@ 8011 TR LTFEF T35 I FF A G I W OAA @R WS 79 AT 7 (B 8°0()] |

8@ JHF 9TS
Impulse of force
_.)
@A I 8 IR AR JTare o IR e (impulse of force) ITA| F Iq LA

IRA 8 ¢ W 4 a1 A IR wre,
N N [DAT : 18-19]
] =Fxt .

(4.6)
- -
_mu—mu,

- -
== Xt =mv—my, = SIILI MIECCE

I WS AR AR I |
__)
FAF S : W IR, F R 7 QA @3 97 oom 4 AN oW Iw@ | o 7w g

- H— b d;) ZEN S172 > - -
@, ] =[ Fat = 7xdt=J’ dP=|P|_ =P, —P,=AP
t t o4 P
1 1 Pi
IR QS AL ATRAIST7 7 |

8'@> JCHAA 9SS 8 |TS JCHAF Wy Ny
Difference between impuilse of a force and impulsive force

>1 IR T A T ¢ [T FAICR 0| g e @ xem @I I MW www
FIRIR I

| I I A B I | @R I @ T IeW Wroe Iy I | B M W @ IS @
TR IRT GIR IR S GF T4 |

Ol TS IR qFF 4R ICR 977 qI; w41e, FEo7 | 7y Iom T° @3IT SRR GFRR
g, w4IQ kgms

8 | JCT TS & IAC® SR ARIEH Wb g e It I Irgre 43R W WA I8
R YE =

¢ | XIS IR VAl [MLT-?] 43R I¢H TSR T [MLT-]

IRAE A Frew oS e qrARdie iy wer wwW Ry ARTs IS ¢ &
IR O PR AN W, I AN FREA (AT WA 7 |
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e = WS

31 16 N-a% @b 391 4 kg SWF €97 45 0 3| 97 (3) @R I ET 8 (}) I WI®
fadm =31

- -
() T I QOR ARRET = v —v, aRATH,
W _)
w;-@ - ¥, F = 16N
Fxt=mv—myv, :n _ 4Sg
A, Fxt=m(w—1v,)
o QU AR, (v-vo)_F—’f—t=l6—T]¥f=16 ms™!
g
(}) AR 9w &,
IER WS, | = F xt
] =16Nx4s
= 64 Ns
R 0°05 kg ST @3B 9% 02 ms 1 HTYNF 0 3B AP AT G AT 0'1 ms? @A
Refre e @ o | It 91 (@7 ¥R [3. Q. 00Y ]
RITRIS =] @A,
_ m = 005kg
W’ni:l=FXt’G F=ﬂ(‘zitﬂ)‘)‘ D9 = 02ms™?
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fABbTr PR en B 1 @ R 3% g Sga zar o AR wwRmn
(Newtonian mechanics) 1 FqTeq I@RAT (Classical mechanics) I | 9% FARWR AR ma
ey T A, oW AFCR SR R AR A Reazd w30 7w [HTR «foo@ I IR
IR @] A R A e Aiam 11 FREEN R A Ao @iwyt @] e e S
Rered wod A1) w6 IR | @ IS 7MW @, [T @ wiyfw amdfeem e
RHT FCACR |

5 TR =1 TR @ IR O 8 (G IR [UIR ¢ 63 IW A1 @ QoI 43
TER @ AR TSR IR Qorem Afr v gofs W T @% IRWEW X ¢ W Towg
SARIENT 4R AR R @A (FgaR Ars s 711 [ESrAr 2w oo qqma sy
IR TSR AATE ARPFON o430 31 T | @] I, [T =R «@3fb RS 1w ffs
#9321 W)

g Rt oz M R o7 «} P oA 1 @, o wiRey R I
g @21 T frg? oS RFg 3l S Toa s wr @3 T Ry aowr) R wmme
A IR, I & FISTANCS &I I (@XF A (@FF O FARISA AT | bR RToIRER
A Orge G 4R | TICFER AW AR G K@ MEAoRd et Afen wrAe
T ARIET I | B @ e AfEAren Ry 4wt o= oM I | QAR g @3
TN @, IR O oA e 6T I | T[S IR AT e @ FRY B W o QR AE 71 wefie
T a3 GfeR 8UF 63 I @ 7T 93> YR N IR AW SIS offer ey sy I Rfdy
AR AT FEFAe MY eAy FETAA | AETHIEAR WeAFT og mMdR@ITR WA @A
(RIR B IWER QR TS WAF ARAF ARIE wfbrarn) =g AW W AR @UR
FIRIME Mgw o [EENT TR AR FEFA AE T @ @R % Afrast w3 e fqm
s FfRME quEs Wi

Y- S Reraee RE6A @R I 79, @ @R 7Y IR A Regwed (@ w9,
g, RGN, @ Tonfh) @ERbW AR Aw@em W 97 wE 9} T @ Fres @fmn
I T IR "

ISR ATF, FEOR daw @ 4 IVCIR T FHAES | @A @A 4TS FIOCAR
AT @I TR AR Gt 6% BreR e ER IW | AW @ A R/, I IRIM @A
T M T, BE GIPR AHS IV NS AT MR | CRITA INDVA @A G319 AF 711 4YS
IR A Y SRR G ALARS Mfore AF—aR gt woer g Wy g 73

Ao el @ WA @R @ 93I0 IPA GRY @7 eF oF ICW AT | @
SN o], aﬁmww&a@mﬁm;w&mﬁ o xom, RSy ere ferim
@32 I e T & 71; 9, @I AR W RYY Tere F o v I @ W @/ R
wiferr en cite i1 Bt 8w @ e A Fiere Af? @, 93 ™ T 9y PoAw WM


https://play.google.com/store/apps/details?id=com.xodo.pdf.reader

Made with Xodo PDF Reader and Editor

e s ¥S

TR W R a1 @ wgl, o 9ft IR T T Ry Refey? | TeRR, @I wede 1
ey Tm sy R @3k afb =exr oo | MR FoAE SRR wrgw AfE TH, TR 9
TS TR REm | wFd @ 1660 W cwidRem FEENw RWE wE, 1870 W@

TR ©fGe FHRIAN ©G, 1906 AT AT SCAFE ©F R 1925 AT @EBN AR
AR fet TS AT |

RIS Ie WIF @RIBW FRWR AT FG N @V ERET, AP qR G G
FIPTLRR M AR a1 o] e | SN @Rwn @ e geifer Idm A 6 e
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Concept of force, field and field intensity
oAT4R TR T W @R R LIS THCE A AV TN LACR | S (A, ‘A A
et TR A 3t R S RIS Wi 3 WIS B OIeE T A I @I (OB A |
TR 2AFPTS (Nature of Force) :

Tt @ 4t PR VIR WIEG | 4 vffe TY RARE TE I W o
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| MYTR e 767 3@ 71 g e I MR v {3
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Conservation of linear momentum
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Conservation principle of momentum
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Example of conservation principle of linear momentum or conservation principle
of momentum
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Verification of conservation law of momentum

sfififes oafS .

Mo SaeR fFeret It Awriere! IHR T IN|

TR 3R RITA! GFT T AT 1, TR m, SR WS TPOFN WAFTH 1, S 1t , QU 93 e voICR
BT 850 || QU 1> 14, | R qF A 2% P e e wwe odim wgeafbee ara
o R R TR T S IR TR ¢ 4L, S W 57 6 0, QU TS AA|

- -
% (51 % U2
ny my

& AW

fbar 870
A R greEie a6 afsfEm Iifem ¢+ 1 O T,
Wﬂiﬁﬁmﬁwm=mﬂ+mz§;
o o mmw-mlzzﬂ-mzf’;
SRR FAeTe! AP g Fe TW A, Moy + Myl = myo, + my,


https://play.google.com/store/apps/details?id=com.xodo.pdf.reader

Made with Xodo PDF Reader and Editor

REsfaE =Rm B
ame
- -
A PYIVR AR ARG T ="”1”1"t Mt 1
: -
= ofefem @ = F,
= AW PPIIR ¢y S g el <=
- -
_mzvz—'muz
RS IR SRR ARG TR = 22 Moy ; 2_)
=WW=F2
= R TLIIN o7 AT TLIIN 4G
g Tt afbe SATe ARER W (e e 7o o afoRRRT Iw) A @ R | wdre
- -
Fz=_F1
b d - - -
MUy — Mty My0y — mylly
t = t
— - - -
A, My, — myuy =—m, + my,
, m117:+ mz;;= mﬁ: +mzz7; ....... = a3fb LI =B
T aftn W SReaem S = I 7 o SRETR TS |
wfie T mo = &R 6N | 4.14)

o b g Mg Rewt @ effametie aom w9 QT SRR @I AREE 3@ A, @I
:’%@mmﬁm,wﬁmﬁvmﬁmmammw«mmemmw
U | WO SR feret pafs emfas e | ‘
TRLFR ATSTH =1 I 61s I (Recoil of a gun)
TP T A @Y aR T e Fies a1 Sqge zewm AR e AT |
WW,WW:mIWﬁﬁ?@’I‘ =7,
AR IR O = m, TR PR AN =0,
1 erR wst gt @i S7w@e = 0 @R A QO A TR @B S = my, + myo,
SR ATFY W (AT N, ‘
0 =m; + myu,
T, vz=—:nn—:v1 i)

@R v, TCT IALIA ARSTHA q It (Recoil velocity) | TR (i)-47 TIF T Yoo o wia
IR T 0,8 v, R RAASYR | wdre Afet 3 ez @ I T wR RS fics Afvaroz |

839> FIFFHITHA AW AT SHCIACAR FFrwer N oIy

Verification of principle of conservation of linear momentum using calculus
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Newton’s third law of motion from the principle of conservation of linear momentum
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. Fy=—F, . & =—afefem
oan, R @3 AfefE AR E 8 Reded | @b REbT gétw e
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0= myw, + myu, @
10
A, 0=8x10+ 1000 X¥2=80+1x1020,
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Newton'’s third law of motion and conservation of momentum
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mnmquWWWemmmwwmﬁwwmw
WIS | SR, B 2ot es AT 1w S oww Rt wpte 2w wdie WA 3w
SIS ¥ | S 3 R A A et b wdie gwe B :
ATF I YA WS ST (I ARG 7 7| 5o
PrFeh WA e RS FEheRw s e
TN FA IW

(i) Preb 247 2 Gt eowm 8 : W IR mowEw
GG WAR TR @A MG Wity [Bd 8°ss]l 6%
AR FHGT ARATS mg AR @ AT | Precsa
G SR e TN afefrm @ R bW IR @%
AfSfEM T R WA eoH mg W QP T WA
retha et ¢ A eR TSR |

WA @4 16 TR | = R—mg

R—mg=ma

A, R=mg+ma=mg+a) ) BT 83

TR @ AR T A IR A6 9w | oA 6F WA o, .
W' =m(g +a)

et (i) (T 1 AR @ AR I SRR GTH (mg) WerH (e WiAS Frare
AP SR WA FAE |

ﬁﬁwﬁmmwm@aemamqﬁnmu ‘

(i) T4 Freb o Gt P05 A - R 66 (mg) T PG TR oAvw AR T R.GF oW
QFt T S IR FrRIha el reesa At o 1R s AT (B 873y | AU SR €N A
@6 ¥ A, mg—R|

mg —R=ma

A, R=migra) M(Q—“) (ii)

AR (ii) CUTF (71 T T AT/ @R P afefemn R wicrRm s g W eAW
AR e Tw W W

RS T Rew e Bote wiran®a @9k ol T | ¢

(iii)ﬁwwmmmmﬁemmzmwﬁ«mwmﬁmm
B 97 QR 4 = 0; EAR TG I AIA €K AP W R = mg | SIS, SRR I SRR ST
TN | TSR QTR WRIY I PR GHAL P TS ARRET 821 71 |

(Weightless) W5 3901 |

(v) Freb axw widater gaet weorwt ™t wzeet fies =i @ IT, Tt @aer wteiy
B g TrF QP gt @i 4 > o) fesa e Ao a% SR FrFTha oS W xeam M e
ww%awmmﬁwﬁmmﬁﬁﬁamwmm%m%wmqmm
wmﬁawﬁmimwﬁmlwﬁmmwmaeﬂaﬁmmm%@mm R awam
FA | WG FEhR RSk AfS qarpiea et T,
R+mg =ma
A, R=m@a-g) (iii)
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Wo ‘ dfRee—agw Aq

A SRR YR ASHS (e Brecha e s e A | WeheT ger Afs g@reR
IR Freth QTR A SR LS m(a — g) I AT IR | OAR, ATHC WA 68 SRR
e 0 F@ | @R THAF ARESARTS!T (super weightlessness) 1 2 |

3 | @3S ForETha ITd WHFITH G Pje Toiw T3 (AT 3°0 kg ©F Jor | @b T () 025
ms~2 ALY ©ITA BITR, (i) 0°2 ms~2 GRS 6 AW, (jii) 0°1 ms~1 FACA BT w4 Faig g

A AR I ¢
(i) 9T FrETha THA GAY, a = 025 ms2 QAN
. PegEee IR B, T =m(g+a) =30(98+025) m=30kg
=3x1005=3015N 22025 ms=
oo SIS ﬂﬁm,§=%§=3’077kg g=98ms™

(ii) Precha MER §/9, 4 =02 ms?

ot wame FIGA TR, T =m(g—a) =30(98-02) A,
=288 N a=02ms™
o gAITS 115 T, %:%’?—?— =2939 kg
(iii) BFER 0’1 ms AN FAT5 TR @ GRY W Y| aTFCE, | 99F,
AR TS B, T =mg =30x98=294N v=01ms™

e geCe wfbm,§=3°9’.‘898=3'o kg

2 G35 FrEb 3 ms2 AT FTE AR | PR GRIR (ATF 6°7 m LA TIRTIA Frwd (e
G T @ T | AEIIA GAY 9°8 ms2 TA FS FAAW X IAD GFIA S FACT ?

et |,
IR A QAY, ' =g—a=98—3=68ms?
W, h = ut + 2R =T aP @A,
oh fretha g7, a=3ms?

= THSl, h=67m
i@, =0

- .
A, t =4 ,¥=\/Z}6‘_%7=1-405 WIS T, =2
a

8 >@& SR fHorsiw Nfarss 2ot
Mathematical explanation of conservation of momentum

FABETRR oA 244N T (T AR W @A, QA TR 67 = T W T |, O T I

WW@MWWIWWMW?#&@G,W'{NW% (?=m?)w
AATF LR AT |
m:wmwwReﬁmmm’wu,wmmmmﬁamml
T I m, € m, SCR G TG AR| G} TG ADA ¢ I @A T &YF IR A
wmwﬁmwm-mm:mmlnﬁml-aaeﬁamzwmaﬁﬁ
mwﬁmmq@mﬁmz-meﬂaml-emwmeﬁﬁvssﬁhaw,exzmwwém
F,=—F, . (416)

¢ Ao T GIT T 4@ RFF A

dfeErd (39)—30()
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Q. 1,9:)3( %Z("‘(b) — R =Mm4 <q=o>
/

g. &FET” \Zﬁas-”a:ﬁ__) R= mg (q::o)

Q. sw@el (W g2 mg  (a=0)

L. a= g, "41‘71’ J Q2 ST 93 ‘}:\:JTBAW,

b = m( 8’6) =0 ]__kl?f.ﬁxvr/wd&hﬂc» ne‘g]

9 AU A>g T [ AFR &,

R = Q V e) [ oﬂ%“@ f[ﬁvt/ﬁupenwélah'}/ QJ
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e 3= my B/

TR IR m, @ m, SER Y YA SARA AT P, GRP, | TR fA85cAR Rl o s,

dP. dP.
F=7p ®E=37

TR (4.16) QAT AE,
dby__dp,

dt = dt

T G
A, L@+P)=0 . P+P=gRAP-T

udre AT I oTF T T SR §T MF | GBIE ST AT N |
TR AT XS AT @R AR WIS oty of Zg

(3) A eifestrvy T srrm Rt @ eifofen Tom a3 few SremsT W
() 9] NS @R TR ARFRT AR v A |

(o) SR 3D OB AP | e @} S W Rty P B SIRER MRS @ENE
W (AT I AT GAR I]A IN |

(8) @ Aea FRIW FHF TG MG AT Rex FwE VA TETR TR T T |

=0

By arer IRt R @ I IW, T SACINS I M| TR R = ars AR
FRCA S B W1 I Bt AN ofivem TR 1 g @B St vafEs A |

830 g7 A s3@T ., Gz, sTTAEr
Rotational motion

TR ARTETTR AT I FIA IR SR ARIET T/ O @7 SRRIT A T | T
W,Wmlmﬁwwaﬁwmmm\mmmmmu
IR ] (0P P! 7 (G AT &1 Gt <1ed Bont (et w1 b oifis |

S (It 35g A 2 S Ry 3t wowa sufee Fermm e ifefier s ot 6% oo
19 A4S 70| v Capfew Am afs | Q@ wCFR 5RCe TP IIRE =W oite 9 WF (axis of
rotation) JCA | .
i taPrBrmR : yf oifew P taPDy TeR—
(i)mmmtmmmaf%ﬂ:wmﬁmmwmmmqm|
(i) 947 wF e g s |

8'>a g sifs A=siw ;ifRrsrsn
Terms related to rotational motion
8'>a’'s = 7
Angular displacement

maﬁ,@mmmmmm%ﬁm$mmﬁﬁ$ﬁﬁom
PRITE 38 e TR @4 16 qren O R fiea IR =k 087 oo et 7= TR [y
S'QOIIWW?FWWWWB?WQWWWOXWWNI
OX-3 fArd @ (reference line) JTAT |
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B mfRET— o oq

FAE WA I, ¢+ TN AR INHI SR A P FGS OP
JIPTE OX @R &l (@0 @1 Besty I ©f wAER I

X oqwe T wE IR 6 @I IR @fIe TR
(angular displacement) 3T | OP JPTIE (587 |

A@ : O ARBTS FApw INF IPNE (OB FITAT
BT 8% RS g I @ @A AR AW, SIF 6% AN
wIFTY IR @ A ITA |
QT qwC g T @fNF TG 0-97 I ALIT J0HA B s~ TEE QR T |
J0E] JIE r T T AN,

e=§ . (417)
8'sa’x Ffa=zs 9t
Angular velocity
R fea Wre! Ffas Afve T 3t W (GRS) TS A | @FfIF A o 7w @FE TR/

P\ TS T 1 AT TAR IS T N A 4
0

(0]

G2, ARHI TACR APASTF FA oG FNAF (A% (average angular velocity) ICH |

aTF o TF B g FA W @RS QA AAGS I ANGS t+ At
T© A @R TR TS GIR A QA PR T A .t
oS FH TR TP At (5 PR NS TR A0 T (BT 8°23) - "
62 SRR SIICY IR G @FfIF QT TAJ,
w=%% (4.18) a8

@ RS TErdR T @Y WS I TR SIPMTE FE (T AL FACS [ | AR
TP AR T [ 6T SIS @faF Q1 SicHAT @fIF (@I (instantaneous
angular velocity) JN A |

et : W T T @S AR ARTEER SIgFERF IAF SISHFAT FAF 3 () IAN

Lt AD dO
whs 0=y 0% =t

AgRTS @AF @ IS TCHFIF FfIT R QAR
@ @R TR e AT I8 AfSTE ANIET S (uniform circular motion) ITA|
TSN e (LA ¢ TN F(NS T 6 I (AP QUK T A,
m=—‘t2 e 0= ot o (419)

@ RS AR A AN 5 = ot TG

IFF : ARIS @ @I @AM/ GLFS (radian/sec A ATFLA rad/s) qFCF &3TT34
= @R T PR -9 SRR g3 #5fe WiTR | 9’ AN wew/Riwe A 4TS A e q

HRT (revolution per minute, FLFCA rpm) |
SRR 1 s
e B 1
a2 48 WRER FACS I (T A A O L1 (time period) ICN1 4 %4 s
TS 21 GRAR @R FHY @IRIW | AR AGTFA T T (4.19) NI S,

2n
(O—T (4.20)

s @R T : (o] =

amdfIeEq (59)—o(%)
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e =i WY

T @ T A SRR AT @R | AT FH (frequency) I | FORTE 0’ Few 3o

I SR AR, @ = 2 | WX TR ¢ R G AT N 7 m=.2“t_N

N

=2 = 2R _2nN
. w=2nn= T ="} (4.21)

8°3b CIFIfAT o @ AT [T CHT S7=~~=F
Relation between angular velocity and linear velocity
wRl w, WRe e [ES fire @ asfs e ofe oess wRe AR GRe @ 9
TEFR AR A @I 7R 46 GTFeen @FfIF R @ @11 WRE @I 0, WA 0 932
@I @INF o TR 4IM I W1 @ARE @ R @ QUR TEERS ANFA @ Ao
I Q|

A ¥R 3 gt r IAERES <3 Jren AR w@m B
o TIRARF @t ez B 8'x3)1 I T s w0 Jrew
T4 it TR @ AT TR @ @R @A, \5
@ﬁﬁw blis
o, Tl (4.22)
(O
R QAR @ o, GRS ST 0 T 96 T N = fa 822

@R T JBFR N A LA FNM 0 @Ot IR TR FRRAN 06 AR TR o} T Aww

(4.23)
2n 2nr
FRFAT (4.22) 932 AN (4.23) TC© WA AR, T =2 ===
[6)]
a, 1_r
o v ‘
qA, v=or (4.24)

udie, tafRT @ - Afaw @t xqiéamél

TR (420)R RPN : 0 = 0 x 1; a8 oAl OFcw P
5@ 8-20-9 AT T |
B ATF @, 38 A 3 o 2w, e R RS 0= or |
BT 830 WWWﬁWm:{Wlwaavxrwa‘rqtafwaﬁ{ﬁ
TF O ACGI AT |
BAIZAY : 419 MGIXRR CFC@ RIS L TROGW Q@ @t 25re =0 |

al

O 0 R 0 T AT DR P (spin) 1 94 97F T3 <o P <1 96 Ao o
WMWW@IWWWWWWWﬁ@ﬁWﬂW@ﬁ@ww
@ afsTle 27
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B8 e —-2e 49
'
3| @35 Felt 1'5 m TSR TP e ofd RS 120 T ATET I @R () @RS A,
(@) sfEFE @32 () FIF AT IS 2 [ . Q. o]
o w1, 9T,
@ @R @, v=0r - IGIFR A JPIE, r=15m
v =2 WRER I TR AT, 7 = Ll = 120
=2x3142x2x15 : lmin ~ 60s
=18'852 ms™ = 251 = 2Hz
t 60 1.1 ¢t
Q) s, T=5=125=055 [ T-n--g— ]
. t
1 1
?IT, T=;=§ =05s
2n
() @IS @, o =2m=7
=2><0:?'5142 =12'568 rad 51

& : (3) 18852 ms™, (¥) 05s, (*) 12568 rad s
3| a=fb wRew craven Fibw, Rfvda b 3 v Ibw At ot =fa 731
@AY CTETSR 1 60s-4 1 IR 4978 TR 1A, O orerss Iom @fFF @,

o =2 _Zm_m

=T 60 30
= 0105 rads™

@rzg RS F161 60 min-a 1 W 4478 T WA, o} Rfvcsa Iow @fF @,
_2n _ m oy 3 rads!
= =T800 =175x 10 rads

@z T F61 12 IHW 1 IR PRE TR WA, O 1R I6E @ @,

2n T o= 145x 10 rads™

=12x60x60 ~21600

8°>» cFifa=s A
Angular acceleration
G ORI RS IR @ @1 I A I @fF @ AR T @R W @
PN @fie gt e veer )
HREATe IR NG (FHAF FAY (average angular acceleration) ICS @ S SR

SIFC ANER A (FfAF QU ARSI T QAR
W@?,WﬂWWAt-&W(WWAmm@wwmtﬁ‘f

m,:=% (4.25)
Ter (@FfIF qRa e A@e (rent IW,
A : W I IR IGIR T0A AR At YA AT o ARETR 2RI
@fT ga4 T |
FEFEAI-GR T I IR A,
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esfe < WBe

T QR IS ARTS SIFNT (AT A AR | 97 9IS @A/ CFS? (rad 572)
RS I (FT R LTF T SICFAT @I GRY QEIA! AN SRI NG (FA

AR W R 1w ¢ W A QR o T, GARE @, o= 9
R e T, o] = [%] y [T?‘] - [T
T EITIT T Y

3 | @3fb Gba AETIFA 400 m IFAER JQIFIA N2 TN 4TS AR | BA METIAD 30 sec @
GFIR 7@ AT I @R ART A IO ¢

%A AR AEIA, T = 30 sec QH,

@fs @, (o=2Tn=§—g rad s™!

r=400m
T =30 sec

ARE @Y, v=ro =400 x = =26'67n ms™!

30
_»? _(2667m) (2667x314P2
woqy (ART g3, A=l =0 =100 =1753 ms

8 o cFIfa=T A 8 AR FACAT NTUT F=~1=F
Relation between angular accelaration and linear accelaration

mwmwmrm@ﬁ%ma'islmmww 3 ifere wdH
IR | TN ¢ W taRF @ = v, @R @Y = o, 2ARF @ =4 @R 4 = al
IR ',
v =0r (4.27) (4
_dm B
0 TR
aqR g =Z§’ Yo
TNIAT 4.27-97 TSI THCE 19 ANATF JIFT IR
I, A
dv dr do rdo C
E=m3? +Ft-r =Tit— [ r =W]
A, a=ar [% =a]
wfic | 2R TR = AT g X e b s

S /ATF BITHA 3'84 x 10° km @32 1 RAF JeIFR FFNY 273 e @3
Wmmm&%;%ﬁﬁgwl

A wif, @RI,
_2n _ r =384 x 10° km
O = R w0 T =273 days
_ 2x3'14 =273x24x60%60s
273 x 24 x 60 x 60 o =?
=?
= 2'662 x 10~ rad s v ‘

IR v=ro =384x10°x2662x10° =1022 kms!
8@ : BT AT @ 2662 x 10 rad s~ @R LART FfS 11022 kst
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BY RN ——2eT 9

3| @3S tapfes =it RS 1500 T A 1500 rpm TR | &6 T I77 4 AR o b T
T | AR @ G IS ¢ (T AT Ao AN IS 319 AT ¢

[5. Q. 2004; Admission Test : KUET 2019-20; RUET 2003-04 (W17 f&g)]

o= T, GTH,
wifi @f9F @Y, 0, =1500 rev min!
0= 0y+ot
_1500x21trad
qA, in U 60 s
t =50 nt rads™!
_ 0—50m rads™! - T, t=4 A5 =4x605=240s
240's ol @fF @A, 0=0
=—0'654 rad s2 e g4, a =7
@9 |, 0 =2
=,

[t
0 _(——2 )t
~1
A, 0 =(5°"—“°21Lﬂ)x 240's = 6000 1 rad

: mmmwmmqﬁmr\uf—-:ig% - 3000 rev.
8 T

&R : — 0654 rad s72; 3000 rev.

8'x> I SIS
Angular momentum

w@:Wmmmfmﬁezmmmﬁm AT a3t I |
TG : WA IR 7 = T @R AITF (@A FLINR IG5

_.)
@R P = TR (AR S
WoUY FAPIR I @fIF S,

N
L=7xP =APsin0 (4.28)

aft «a3fs o3 7 amnqwammmﬁiﬁmﬂaﬁwmml
R 8 F : I SIRCIR T, L=rPsin

- AT 0 TR T ¢ P-a@ VRS @ [fBa 8¢l I 7 T

P sreem Remmaem e vEg T r sin 0| TSGR, (I LI S0
0 8 97 (9 TS SARCR N @R AR G LT (AT SR
W it I

.7 e ?mvgwﬁwf-aaﬁ?metww
RRA| T PR FEw @ L-aR e s =)

_IPrars T JEPR N IO (FCHR ACATE ATz,
BT 8% 76 D@ TOIE @I 0 = 90° | GTCFTA,

L =P sin 8 = rP = r(mv) = mr (r ©) = mr’w (4.29)

gFF § Wt AANFAY : ¥, F. @9 8 97, TR, mmmﬁwmﬂa 9T R kgm?s~!
IR Al AN [L] = [ x g = [MLT1L] = [ML2T]
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8'} CFIfa=T SAIT I CHIAT FTHA NTHT FA~A=F
Relation between angular momentum and angular velocity
T I 3 FY 0 @ QU @I SRR TR @Wr I TSP eI AND
A WA fre R, .

L = L+bL+L+.... +1, [@ITF 1, L, ... ... 1, PR AR 1]
A, L = rpy+rpy+rps ... + TPy
= ryMmqy0y + TramyUy + ... ... + r,m,v,

= rimyQry + ramy0r, + ... ... ...

= mrPo+mrl?e+ .. ... ...

= 0Zm?

= Io [ 1=Zmr]
I=3mr?%; 1 399 GEOR a3
gfle L= Io (4.30)
FRFAT (4.30) TN @ SARA aR @NT QU TE | B TEE Io

T @I TARCR 99 I A N @O AE |
A : IR WF AATE @A 93 IR YR W;NF 93T @S
QAU JaFeae @FHIF Sare I |

T sIRTl Gt P QT SR @I o3 Af | @) Jﬁw
R S YrF w1 @3 wfFIRSt P IR wRETR e (R e
Fh Qe wvR @ @INe SR @31 Gt & 3@ (B 8-l 1 820

R w937 AT Rt 3RS 97 TUeR AN @@ @IfI% SHRER W | (L = Io, o = 1)

5

url 'y, 969 feR cFrm (i SqRe = wEeR IR x @I @
A, L=lo! (R Q@RI RIIA A0 =1 L=1| O} @73 Qe Qi 67
TR TGO NI G (AT SRR AN |

8’0  FfaF SACICIAT SISt IV AT 57@
Law of conservation of angular momentum
@ aifeq s SR 29w @ e wE Wi A brda RFAeR @ Ien @
QU B (AT SR ARRET W | R R W A el AT @t e AnF | wdie
TR ATATF @IF @ T W FE @FF ShAe RF W 7 @IS SHEROR AKHA I
0 | SAR T IA, P PR T 51w A W 7w Tl T TR AAFS A |
A et . W W AT SR,
L=lo . (a31)
@I L TR @ SAR1, [ TEOR ANF qR 0 @FIF Q|
TANIAT (4.31)-F TG ACATF JII9 I 6T IN,

dL _d . dw
at = af W=
do

W E=a

woud, Ib - 1o =1 [ PV AR AT < @ W |
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By MIREH——22W @
@F 1 =0, 94ie I T BF e 1 7A,
%:o 5. L=

IEL, PR ¢ RS IR Trr Al 7 A WA, AW *F @A TE ogw A
T STHR AATH LEA TR @A TAITR ARG T3 7| P FAT SRR AFw @)

TArgRY : oA AE HiftE R (T AR (R (RIS *T NI 3N IS (A |
@A (AT AT (IR TN RTINS S 8 A1 Gt
NS AT | @ AW O @FIfNT QY Q@ IV AR
aIR e 8 A o I IR WA CRTARCSI
T @Y [T IW; I SR ATF W AR ot

’ e T W TS A 5@ (@R G QRERSHI
/ —_— TS IINF (1) I IW; g o @I sq@ L=
,@. o 4 AT T 1 I NTW @fF @Y 0 QAAE I

o7 824 [fo@ 8-24]1

88 TITTIA J{INT '8 TI ™S 201114
Moment of inertia and radius of gyration

8':8'> BIESIA IV
Moment of inertia

][ QAL P TR @I D SUF Ay AMF, I 6% P 8 I AW FACT, N
IR FRA TR AR HACS AT 71| PP ACFA FRAE @GR A Al I Afaw
TR T | GCHA ACACF TIA @ (AR AT 34T 1 WS S 07 | wF TR (®Ow A IRW ARTS
AR |

A : @3 9T 7Y @A @3 g wrEd siafieE WIS IS I €] ATHFA ANATE
Y TYSR JINF IATS AF IO ATSH FAA FFIGA I 8 U7 ATSNLIA ST %0 AN
il

TG : WA IR B @3 P T B 82w]l ot 93 7S wF Xy-a7 sRE 0 TS

@t @z | I T my, my, my m, SEA T TLIMH B W qR S 19
F OGS AP 74, 3, 73 cvnneen r,, MR SRS TN 51 A HGWIPR 6] TF ACATF,
YA FIR HOOR AP = m,ry? Yro
ROIT I TTOR TS = m,7,2 ﬁ
W?WWW:msrf |n -
8 n-ON I HEOR NS = m, 7,2 (72 d
YOG AR el TP 62 TF ACIH TYOR AT, s .
I =mr2+myrlr+mr?+ ... m,r2 o . :‘ .
-3 mr? (4.32)

i=1

[ﬁﬁﬁwmﬁmmmmll X

i=1

o 8w

AN LT TSR TS PGSR a0 I T,
I=Irzdm .

: (4.33)
QTR dm TR FIMA IS TG T TF @R r T= T TF TS 6 7Y Wit wY !
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es s =l WS

TWEOIR JLIFA 4FF 8 W@ FNFAY (Unit and dimension of moment of inertia) :

. @, @8 G AR, AFETS WS AN I R -RBR2 (kgom?) [MAT : 22-22]
R T FRAFRA [1] = [ ©F x @G | = [ ML?]

TR . wwer e {6 IE—

L YR W wesiem e [MAT : 21-22 ; DAT : 19-20]
I Yo g wFfen et
. 999 wowa safics o 999 o Rier e |

8°'8'Y FTJATSH |-
Radius of gyration
A : I @A T TR (b o g3 RS
IR T I T 432 Y97 % Aerw
§ SR APSR INF AR ISR AU NI
T B, B3 AF O 6] A7 Rgre veifen e
I W 93 K o7 fofee v 7w
IR0 : WA IR B 93 Y I W I S
TF XY-GR ARATE QR | T TR0 m,y, my, m, ... m,
OER WY Y IR NG AT @ Ferran g
TF (AT IS 1, 7, 73 e r, R WIS |
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Centripetal force and centrifugal force
899> FHIYJ IA
Centripetal force
RETTR 4ey @ SR A TEeR W Hp P T TN FANCICA IR AR 50 bR |
PO TXR (F QA I R T I LR AR WAL WAy ey AP T | @MY AEAAS
mmmamwmmmwsmwwmmaMme
I
TR WA TR 4, m ST A IR T ¢ JPIMER I8 v B T e 4es o &R

YA G FIH FHISYA 4 ?mmlmmmmﬂawvmmai

TS Tm| TS @R TS ERRTA T e IPIE JWRR 67 (PR Frs B I qR @
TR X O 8 ST GACR LR A qére mT”z-aammt @I IR @} W e

WWWQEWWWMWWWIWWWWWWW@
HANCIAT AT BCS AR | AR I Testy QoA w Y Y @ Y wer A
AR AL AITS I AT QI I (R | IR RIA! Y @I RAF 7 I @R
AR T SR REAR M ol W AH— JRIA TF E @ IR R O FHR | AT
sl

A : @ A R @A TP TAGRSTS JETY 5ATS AT G2 @ IA F37 TR A1
et TRSIA (SOEA e wdis Jrea FHIST A I oIF AN A ASFY I (Centripetal

force) I A |
m SRR g r JPMER 7@ .mwmmm%’zalm
QUi oI I SOLFE IR WA ] mor

AN T AR 9 G5 FE]N T[4

SREH T AR AN oAfeoNdn AW PR FAW 6} W AT PR (FCAT T =W A
AR SSTFH I (P I\ IR A1 9% I SfOFH FE FIGYF I (no-work force) I |

@RS afSRa : JENe TRETRS TR @R fewle wferey W IRW (TF A\ A
mmmweiwmwmeﬁawwﬁﬁmmwﬁmeﬁm
mmxm|matm«wmmm€wmmﬁmmu a3
R@HRA oS (centrifugal reaction) T | ,

WA I, GIH AU FIANCE PR (W JOFR X C(TRACA TR
B 8-vall A 67 FPWH O MW WSrFH ¥ F fFm T
QTR TR TR T e Sy | el zéie Ree o
I I F-aR R I T IW; T A ek JreR FAF |IW
FRECA NI T WA | ISR ! TR W AR YT @ AN
6 RS ey ofSfem Fp aw  ICR; I YCSA R FF (AR
R e @3 B wge | S fem-afefram wwer «anTs Fe
qR Fp 99 7 8R 81 3@ 1; b PIF Y @, W A 16 8 PR
Tred R ¥ IR | el By o qfs IR G M AR | ?

R IR SRS WS SArERd o I | ON weired Al ax qeda srfiee wRe I |
7 6% IR AT &I (7 TP AFEY AT I, ©F AR ¢ e W LA I I
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Centrifugal force
WWM@@mmmWeﬂaW 7 AR 93 77 wdie
mwﬁmmlmgﬁ_gmﬁmtmmweﬂa TR Wl = zem
wFs | FeRTerny o TR— WY I F IR T 1 7 2 @I I &
IRIA o R e g6 IW A 2 W T W @ TR AR TR 8 ReAfeyQ W
T RIAN e A IR | 9% WS e o ¢ TR I AATFH I (centrifugal force)
wmlmwm«wmmmmeﬁ*@wﬂlﬁqmmmm,wmm
mwmﬁixmmmumw4mwm(realforce)ma%ﬁwm
T SR A SNFH W I w1
MY GREATS 7Y AR R #riE R KE AR 4V AF; QA A AR
%m?wmmmﬁ:wmm T I TF IR, /N ARERe @ TP @A
B WAﬁmwwmswlwﬁmemmmo
& @R e @I W @ W A IS, o ¥ 2 W W A
. 7hF WA & @A R B we | Ry wfces @ o
A

frm 3w 1 e 0 e Fs Reght P Wi 93k wREICE B
@R I I/ wm.;asﬁ:ﬁﬂic-as ez | wﬂmuﬁw;gm
FoI Aoz ef Y YRS 1Y T | eAR IR Y “ifere
mmﬁmmmxmmlwmwm
IFEI I T AR @ q | o TR TR Rede firs AR

P FNFG W SRS Wi ey I 4@ W) w1 9t WA @
(pseudo force) I W | '
At mmeﬁmmmmeﬁmmmm
RIECERS) T 11 ¥ | T FHAIR I Aoy W I | (LA A

Nifafs=s Suizaa 8 _>o

3 | AR JPAE 674 x 105 m | R T frTa o Ryaaet wewa woewrn gaeem At
Fo?
PRAX TFIE R qR AT @ o T R w00 ot gae,

a =0’R
2 . 2
Y oa = (2T—“) O s S g T
24 x 60 x 60
=0'0338 ms2

U 2kg ©TR mWsomﬁfmm‘mmqwmmﬁmmm
&f GIFTS 2 I T AT @t G T | A e Faria wires 3= ffa =)

SR W WRFE @, Fo = motr NS
m\2 m =2kg
FC =2X% ﬁ) x 08 r =80 cm=08m
1 .
=2x(41t)2>(0'8 T =ES=058

=2x(4x3142x08=2524N

8'08 (FHUIYN G2 FHRIAYI JTora TI=H
Applications of centripetal and centrifugial forces
TIZRT T : — G5
Practical examples D \aeé-‘— 6
3 | 7SR L (Banking of roads) :
: @)Wmmﬁwﬂam:mw,mmmawmiWﬁN|
amﬁ@amwmm«ﬁqmmmwmmmwwmlﬁﬁq
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Hre P AR SRR W WWe 43 @R T | g v oW R @3 S T qft xs
ACE 1 B1R AfG AR geolfere I e i I ArAEAn WTEE ¥ WRRR FACS AR | I
MR aPet ¥t RoTe IWN

TR IR, m o a3 M 0 7 e+ M @3 JeNR I Frw) Af%a oIl @R

e e b w4 I F 3 A Frem 3 @ 1 1w,
mv?

F="5
r
F-q3 W T8 QP 3@ R we @t @t 39 e AR | g F-aq A NN L pmg
T p TN AR 51 R AR g FrfS w4t oefew | wie, F<pmg

Fear, M Frem I @R =S o,
mv?

;  Sumg

A, v?*<prg

A, v<(urg)'”?

Mo G 9% TR A 9IS (urg)? AT @ T MY AT (eF ReF ;I

(@) TIRw: TF AR A 3 at : THRS TP MY o A P A v @R AR
T e w6t @ s WS IW | @] ofE .
FIARE & qR N Kb e 1o R
TORA @Y AR &y AR Itz ATeR IR
e (oowa fien oo frght By T wdie
eIt FA @A e 93 O I AT | G
FFeR IR I @R IR A IF W T
TN WY I I AR e ISt T
oqg AR ITR SPRT BNt @I ;A
Hor Y41 (AT WET| I @A TR A
T afsfram Wl et (IR ATAEAE
SferF® @ N TW; ©4F A I (IICA!
it AT 11 b7 8'0a

wmzmmmmmwmmmmmmmmm
2tz avew ILGE B oww firen o b O0f 3w (oR I | T3 AR IR 3 v
A | AT IR ALY €% RTA TR A X @1 Seoigy IR ST i I I |
ifREe cFieasw AP . —

T 3R, SR MR eu W I G=IeH ifw eoR it @ fEm FAe— (i) MR eww WAt
fisa fics Rl I R (i) IS TR o AR R AFSR ST AW AN 6oNeaw e
I (B 8°0s] | T IR, AR o FPRT STR & 9 (I ATS; @R 0-(F IR (I (angle of

banking) I | &SR R-97 TTW TR cos 0 MfTA & W-F AT I@ R TERT et R
sin 0 AT SHOTIH ICR QAP | MG SAm, TS v AR ATSR I IPTE r T,

Rsin 0 = @A I = F=ma, aﬁfﬁmﬂw,a=€:

[4.49(a)]

[4-49()]
(4.50)
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@ A AF AT W @R W W T AW a? T R g v ar IR
IPNER 817 67 IR, & AT @I @ @3 [HS TR TR ver A AweE
e T3 IW |

FAFId (4.50) QTF 1 I @, » QAP T R @I Aem IENE W T GARNE
E‘ﬁmwaﬁt@mmmwmnﬁmq:m@ﬁmwﬁmﬁmww@m
TS @ 9@ G QR @ I Fre o i $6 [ |

QMeF Twot : AMNIAY (4.50) AT WA W A, R @t Nfea 5 a3k IR APMET et
67 3ta W otz e 6T 3@ 1

B T ¥R, YL @4 9, IR AW, OB = 4 @R APOR
/ I CCORR A (AT IR ATSA THSI, AB=1 [BA 8°80 ]!
; o,
/ s sin9=;;
A l ~ h=dsin® [4.50(a)]
c A 41 AR (SSTAR A STAF IR AP 4 sin 0 THO
@ 8'so ARTCS I |

T WY TRerHR (highway) &S Jtcs 1661 qorm = IRe: 3a1 =011 @R
WW{W@;meWrmhmmmlmmm
W&&ﬁmmm@%ﬂ%;mmﬁﬁm«ﬁmﬁmmﬁ%ﬁwﬁmﬁ
A | OIR YEHAR ASRA N T |

uﬁmmwm=mmﬁw’mw@mwwmw
ST FS A | NS FOTR T AR AAR NAT SoHNE ooz e 5o, apem
W FF A e Yoo 5 B 8°85] 1| O A AR SR 067 @ e
IIPRE Fe IS FHIA IeW  dwmew =W a3 MAT : 13-14]

IR AR WF ARIR SRR (6T @CHA :

itz e =@ I AR SR wmeei
AR T 51 (7H; We PSR AfSTEA R wnfiw
OTTI H 6 (I I AYPICR 6% 4YT W 0¥
afSfem wpfie Ser? amrety wetew IR Q@
1| AW IR TR S TH FAR G AIR@ANZ
SRR TIW @R A 9 (I14 IR (SOERA FeE AT
© oA AfSfEr 39 R-97 B a3k WS Bt 7@ R
cos 6 GRR Rsin 0 | SR @2 Bg= Tonet ARG
ALITH 68 mg-F S I WA ST Bt

ATAEA - FHYA ¥ "‘r—”zwml

‘. Rcos0=mg . (451)
R Rsin 0 = 1
FRAFAY (4.50)-F TN (4.51) TR St I AT,
. g (P
t.ane=G - 9-tan1(rg) (4.52)

HFR WERAE @ 0 @t I fre T | wanln @ T8 QP 3@ IR IPE wS

mwmwaﬁrmml@maﬁwwwmm@amm\/rgmneﬁﬁ
I

o | GIfRFT® (Centrifuge) : aft a3fd TEILEA bR WS go @faw et gfmm o)
4R IR R ST SPIH FIPHICS SEA] I T | AR G GG 432 AR TOT6C
FACT Y 9T A | FTFY 3 mro? (0P WA IW Q@ I 0 @R 7 I AMI OWR@ @ 97 o7
m @ﬂmeﬂamﬁwwmaﬂ@ﬁtm,mwﬁiwnmmsm@ﬁtmmmurin
mmmma«wmmwﬁm&mj«mm@wmml 7Y (A3 TR
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(skimmed) ¥ (R AW IW | ATE W (AP TRF QA IW (N [ |

T Sy SR St
Motion of a car on a circular track

(i) T o1t S ;@ TS, I MY WPRT 4 4@ 7R TR O T 77 I ORI
e 3 e (B 8-83l| ammeﬁmﬁm?ﬂm,m—:’z—l

QA m = AA A, v = MAGS, r = 0A = /IR
A JIE |

4T (TP BIFE AN AR TEt (f) 98 TP H ™
TRIAR I | TO9G],

. mo?
= TV ()

AR B 8UR IS AW M (n) T AR
eeR e, afie
n=mg .

R (4.54)
G4, I 8 e T I e TR T W o,
f =un ; QAT p = T4 e
=pmg
TRAt (4.53) 8 (4.54) IITX IR R,

m—,vi=umg A, P=prg

mz,mmﬁmmmmm(vmwm@wmmﬁwmmm,
v, =Vurg : (4.55)

mmmﬁwmmmmwwmuq:wmmm@wm
TR e S WRA @I @R W ARWER W @} FEIR W @ e ARCFER
SRR I @FrEd e (@S A |
8| &ITATAR AR (Motion of the planets) : 2N e e w1y T vRiwC LG
IAR| GATA AT AA €7 [FAINS AR AN WFES I8 TN A ey |
TSI AT BRMCE TAETES SAATR CFL HOTFH T M AT IRAR W T

3 | 50 m TG JEIFIA T GFTA GADA LTI AR ¥ (Tt T S oo A o
30° CFITY WIS AFTIA ¢ [@l. Q. 203 (¥ %); RUET Admission Test, 2004-05 (W4 &)
s e, QT
»? 50
tan(-)=§ r =-2—m-25m
A, v2 =rgtand 6 = 30°
= O 2
A, v =Vrgtano § ;28ms"

v = \j25 % 9°8 x tan (30°)

=V25x98x 0577

=1189 ms™
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I 25 m PAANER g3
ST '8 BRITAR Ty 9t §oies = 025

T R, T WA @t = 0, AR S =

MdfReE— 22w o

TS AR AF @I NG AdH F© @t vere M@

FEIFR N JPAE = 7; AT @ BRI ey T o}l =

ey I = AR 4 37

a1, mr—vz=pmg ('.'W‘ﬂ'ﬁ‘f?ﬂ,f:pmg)
Virg

=V025x25%98

=783 ms!

14

G,
p =025
r =25m
g =98ms?

O R FARTF ACAIR IBH 20 km (T 18 m IPMER IR Y borcR | TER e ot

w7 sfame o2

¢, Sg=w firza e M= SRR 7 @t =0

IR
tan 6 =i
rg
tano =556 _ 175,
18x 98
= tan™? (0'1752)
=99°

8| @b @ AR IFT T 250 m @1

GG,
TRIA WA/ @,
20x 1000 _
60x60
BISIE RIS E JINE, r=18m
8§=98ms™

v=20kmh1= 556 ms™

I AT SRR IS GG 1 m, TR 50

kmmmmmmm:mwwmmmmmmm

Fop3 OR IS TR ¢
R i,
h

x

2

-7

v (13892x1
8§ 250x 98

Fe o =0079m

TIE

[CUET Admission Test, 2013-14]
T,

r =250m
x =1m
50 x 1000
v =S0km/br ==5550
=1389 ms™!

h

-3 APST 100 m FIME I FATATR | €% I AP BET 5 m €32 @7 TOTR TR
0T AR TR 50 cm TR | T4 F© @qeot 68 it Prasies atF ot AT ¢

[A. Q. w014

I wif,
h

=sin9=tan9=£
rg

_h
Tx

hrg
X

A /0‘5 x100x 9°8
5

=9899 ms™!

(W4 f5); RUET Admission Test, 2015-16]
@A,

8 4
$n&853
5

cn=05m
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v | 3 SR e AR UFNE 80 m| A AT § FIFR T A 03 7, O AR
FAH A% TS T NS Prega T At 2

R =, PR,

M7 @A, v=\prg Foveitnm

AR MR FdD @t I e A P 1 3w, E =g.§’ »
§ =98ms

v =V03x80x98
=1534 ms™!
q| AT @@ ARETS AT MY AT @7 oA 4@ 1.5 m JPMER T JQFR T Afd
fafaes 90 T | O (TR BT AT IS WS AT AR GH I I=A>A N 4%
o | STEw IR O 2 kg G2 AETER GAY 9'8 ms2| () AT IS FANAR 77
TEH FS BT WS IWRA ¢ () AFF INACF FS AT (0 ISHLF AR ST FCA
FADBHA N g =t

(3) QM IESHT FAIR I, AT,
2 r =15m
F =Ln£=m(wf)2=m(2"N) <7 t =60s
r r t m =2kg
2
2 x 314 x 90 , N =903IR
=2x(———————60 ) x 15 E =2
=266'48 N

e B Afsenar FEAR e Ads B Se INR | GUFE TS 5,
Tpax = F + mg = 26648 + 2x 9'8 = 28608 N
@) IEMBR o7 arm @EREA @ P eoraz Fw T AR IS Taw oo
QIR A6 IAfeib iy 9ew 711 G,

m'g = m'Wg?r

wg2=8

r
98 _,. -
WR=‘\'§=‘\’ﬁ=256radsl

8'w&¢ FAW\H
Collision
oS o TGN W I8 QA W N IR TR M W ¢ e ARIET FACE AW A
@G TN ARTS A AWK Tarzadt | @I wrerwr vt @ @I 76 FEFGR R RIG I
B U AR G BT ARAACE 246 I RIEY IR | 9% KoAE AW 1| 2k

7RE 1% oI|; W— - —

(%) Bfex19%F 31@E (Elastic Collision) €3 > Q947 CE'U’.UW =

(/) SfER4F FGE (Inelastic Collision) o ‘el"T ]
8'oz’'s Pufriw =S As{atap o

Elastic collision
wq A R WA 93 XERGA, (i, FeE Torf U™ W 3km A@E W e aNb
AT AT AP | 93 GATAA ARE A4 PRISRING FGE A T P TW | 92 AR AGE G300
SIPE 01, IFOL @ I WS (ARTS ANGHN T A1 | TOAR M TW, (X AWCER Weat 8 4w 4 IR
WA @ TR et wdts ToTER aib ARy FRfre A @] AREE 4 R
Hewd I | G AR Wt 9 qioa (I Ay W R AR e (b oS @R AT |

BrEAd : 5 1A A1 TSR IR AE A S feferr e @i —y '-23‘1’.2]91_
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mmwﬁa«wvﬁqwmmﬂwmmﬁﬁamm,ﬁ@wﬁawwm
ST (R AW W AT @O G T T, O AP DR Hewd wre | ad
Wﬁzmmm%w@ﬁwumnmvmmﬁWQMWﬁwmm
IBRS W) PSR ] R AHE A4S ¥ |

A4S Pafoxitsrr Aweda ovea -

T M my Rem, SER A TG qIL TRAR @I FTE I 0, @R vy, ST TR
TR AR ARE  (head-on collision) WHIET | 4R Hewd %44 Fafewnas (fBa 88w |1

Do Vo2
my | m, @——»
my my my my
Ak e

F —5 «——F
SR 1A SRACER
B 8-80 : 4 fafdsrors ek |

FARITSA T T Y KPR o) Rerfreqd i «ffFm 3= F awamt w631 F 9ot e 39«
@ e AR eRR SATITR RS Wh | Wew *f, ewrk R TR I 9F% TREEAw 932 firs
WP v, IR v, AT W 7T ATF | FEER WA 8 MR P AT @UR WYY @I fie @
AR | QU vy > v, T FL R T2 A R @R v, > v, T T 4P ¥R Ry =z
LSl

| TR AN P WA @ = 9y — 0,

AWER R WA @ =0, — 1,

FafErere iardn @R R Wt 8 4@ AT @ SRR A |

TOAR, vy — vy = v,— v,

SAROR feTer @ s,

AW W (D SAR = N I @ SR

MyUgy + MyVgp = MyDy + My, (4.56)

@ AT (AF 0, Rev, T A 71 W1 @} B @ @3 AR @R Aoy Pdm T
™|

SRR AR IR MM = 2,002 + S myves? 48 Pfomaiors ieans sl refivs <1 wig
QR AR © R AMEF TN AT AIR IO T T SR AR,

: myo? + 1 myv,? = 1 myve + l My0e? (4.57)

2 2 2 2
wdre Awsa o RfE = Ak ha Ry
udre, Prfwis Hoars saraTn e Siee AR Rre A@fFS Az |
R A @t A -
A FR my @ m, S T PG IR AR TRA 9L Bre I 0, R v, @ AR |

Vo > Vg, RETH G0 Ty PR 0w b1 W @ @1 o, 8 0, T, SAEER ETwS
AP, AR 8 @b TAR = AW TER @ SR

mlvm + mzvm = mlvi + m:vz
my (Vg1 — V) = My (U, — Vgp) i)
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@TEg IS Ffow1Me s IER ARER T4 e TS Aeweda +eaw Ao AHw
TN W

1 1 1. ,.1 .,
5 MUy + 7 MU = 5 My0s* +75 Mavy

% My (Vg2 —042) =2l m, (02 — Upg?) (ii)

AT (ii) @ AAFIA (i) WA SN IR AR,
Vg + V1 =0y + Uy
Uy =Ugy + U3 — Vg2

(i) T2 ANFA v,-9 T P AT,

J—m 2m,
my+my, O my+m,

0,-@R T (i) T IPTR X, @3 F217 W)

Uy

(2 Vg (iii)

m, — m, 2mq

=m1+m2 002+m1+m2 vm .ee ...li .se
Rty cvaTR s "¢
() Dop = 00, A, T FHCER 4 QIR @t IR A FICAT e TR M
(i) L B OF TN TR 1, = m, T, TASA (iid) © (iv) TP AR, vy =0, TR v =y
wfie FETER R TR i @ RfFwm 3w
(iii) 379 YA 7 AN ¢ 4gre o gl AT arF@  my =m, TR vy, = 01 TOR
@mmq@mmﬂ'm, vl=0wvz=v01
wfie RIS A7 AU Y @ IW G R T A4 IR (1 e v A!F |
(iv) T2 IR O T 32 TS AR g AT | GTF@ my # my, GR v, =01 TR
(iii) 8 (iv) RTF M1Z,
— 2
7 ='rnn11+::::v°1 @R v, = mIT:nzv”
wfie m, #m, T, QS TN 24N IPHLF A/ Fa1 I |
v) o gl wers Bl «3e YFre Al e AR «rwe@, my >> m, AR v, = 0
ASAR 4 AW, my— my =my G- my + my =my | TSGR, v, = v5; TR v, = 20, | FER
TSR 7 SR P QY Aw WS aws; g 1w IRH o g am R <
B I
(vi) o gl wers Ot @2 4re ARRF | U, m, >> m, @R vy, = 01 FSAR ERT IN,
my—my =—m, GRR my + my =m, | TSI FNIAY (iii) 8 (iv) (AP AR, v, =g TRV, =0
wffie AATSR AR O PYH AT IR @R TH IPH o7 AT [t e e
qd?ml )

(iv)

b ea P FRETER CFTA FAACER R 4T X @, vy = L 2oy + (mlz’f:nz) X gy

my + my
(RSTITR AN IR ANER CFT vy = 0T G 1, >> my | IOAR 0y = — vy AR gy = 09I (G
g AR 9k M 97X @ fAw Rede e R weica ) *h

8oz’ X TSI STeay v Elﬁ P mv x
Inelastic collision
ORI S TMMBA T 0 7A@ @ I GBF AW W16 | O A (LTS AR @, 9] AW G
AffE AafFe 2@ 711 9% (AR AEEs IH TH A1 @ AR ARE SfRfeRIE AR O

eSS Y KRR A T TR @I I FACS AT | G IR WP AT A I TR
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(2t MR, Tiey U[&
oo AR et o Zo) 1fo—
mwmumwmmwmmmmmuwmmam
AEY |
Vo1 Yoz
D— Q— pp—
my my (my + my)

6@ 8'88: 4f wikfowmiere wewq |
msﬁmﬁwﬁ@m%amﬁmmmmmlamm,wqmwaﬂmaﬂ
mmvmmvoz@wmﬂmwwmvmﬂW|m.ﬂawvj@m{@
W I Mtz v @t veTS oAvewe |
937 WRY SRR AT WS @t g,
FAWCE WA @ SACH = HRAR @ 1B ©ACN
MyUgy + My, = (My + my)v
M1Ug1 + My0,
1, 0=W (4.58)
FETER "t (o M%mvm’+%mzvmz ¢RR WL R A% AifeefE % (my + my)v? Rz
I A = Rl w0 AW o I @, R R RS @ (0, — 0,y) @& R e
| mmwmmmmmmaﬂmwmwmmﬁmﬁw
A 932 T CFT@ SR S (N T AGHS IF |

> ﬂﬁwmmmzmkgmmrewﬁﬁmmﬁmmmml
SITHR SR JAFTH 40 kg @32 70 kg | IW ST ATSITF

GF AN 4 ms™! TPAF @A Q@B @ TS
o Ot T @A @FPITE IS @t AT 3T ¢

A IPCPA ©F, m, =40 kg
et I o1, m, = 70 kg
QMR ©F, m, =200 kg

mlul+m2u2+m3u3=m1‘01+m2‘02+m303
0+0+0=40x4+70x—4+200x v,
A, —120+2000,=0 a

1,

¥ @AQ e,
L 7,=06ms GR AW IAIA QA u, =0
e @ m, 5w i RSP @, u,=0
QA @, uy =0
AT (AN 9],

&AW IFAFA @, v, = 4 ms™?
&8 IR @, v, = — 4 ms?
QB @A, v, =2
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31 3 ms™! (AT 2 kg OER GIB ICAR AT 05 kg SWA @I Ry 3T

Y
Aed

% | W () AW
PrfERIIF 27, BT AWER A I o AT FS A ¢

AR R T AR A ABTF P IO @0 5ATS AFCI 2 G32 (V) AT oS

(F) ANER 47 I 9 TS WA A WO I I AL 4 e 7@ @R

AQER A I qfod @ 998 TR

BRI ALFPNTOR NS SIRA

mlv(n + mzvoz = mlvl + mzvz

QU v, = v, = v PN GR v, = 0 LT TN A1,

e,
001 = 3
Vo2 = 0

2x3+0=2+05)xv

SRR v =24 ms™
(2) easfs 44 Pafewte T 4 Ffewie Awd vy s &1,

Uor— V2 =02~ 0

3—0=(,—vy)
5 Up—v;=3ms? ' @)
YRR SRR AFFY G TR

M Vgy + MUy = MUy + M0V,

2%x3+0=2v,+ 050,

20, + 050,=6
FRAFAG (i) 8 (ii) TNCF I@ NL, v; = 18 ms™! AR v, =48 ms™?
TOAR ARCER 47 9 o 92 e 9eg T |
ol 3 ms™! AT 2 kg STA I

(ii)

v =?

I9GA T 05 kg SRR I @I Bm g crerifK

it AEed s 77| Awa o7 Al IR RAIS TR ¢ [5. 1. Y05¢]
S e, @<TA,
_ ml-mz 2m1 ml =2kg
% T gm0 ml"'mzxvm m, =05kg
- (2=05 2x2 v, =3mst
‘(2+0'5)"°+2+0'5"3 oy =0
=48ms™? . v, =?

81 4 kg SR GFT 77y W ¢IH ez oA A PafdmerT Ak s et | AWER R

e 3% firs WftTIeR @F-vediet 3t faca percs e | g Tpa TR T ¢

[BUET Admission Test, 2018-19]

R ef|, M,
N . 2my » my
2 mytmy R m e, <0 Vo2
_4-m 2m, m;
T, v _4+m,xv°2+ml+m2xo V2
v
v, _4—m 02
hS Vgy 4+my Vo1
1 _4-m
Tz =Trm,
A, 4+my=16—4m,
a‘, 5m2= 12
my =t kg=24kg

=4kg
= 1)2
=?
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O B


https://play.google.com/store/apps/details?id=com.xodo.pdf.reader

Made with Xodo PDF Reader and Editor

ORR MEReT—aRw g

€| 45 kg 93265 kg ORI Y6 I7P AP 12 ms~! €322°5 ms-! (AT 7% Ao firre w77
T GTF WA A1 T | A o7 Y @ T (AT IS (@0 A ?

[KUET Admission Test, 2019-20]

o wifA, T,
Moy + myvy = (my + my)v 4 m, =45kg
a‘ mlvl + m202 mz = 65 kg
» v =——2—22 - .
my + m, [+ v, RS fi 2T wivts, w12 0, v, =12msl
_45x12—65x25 = — pe ¥ WAR] vy =35ms
B 45 + 65 v =7
_3775
~ 110
=343 ms™
8oy WHY
Friction

MWWWQwWemﬁQﬂﬁmmmmﬁwqmmeWaw
e AW TP IS HHER AR WBLF IW, F@ A qqeeT 27, T30F 9E4, @ 9 TR AR qee
W ST TE4 | A

@ : ¢F T Y T AT I TR AR W AP, @A 9T W oo e v
GO I O FETR ATALIRTHA 1R Rgrre 3 DM T JE ) @R A w7
T AURTS B AFE; TA—

3 | FoifS w4d (Static friction)

Q1 o1 w44 A1 R 7€ (Kinetic friction or Sliding friction)
© | 918 T4 (Rolling friction) €32

81 oY ¥4 (Fluid friction)

8'9wL > IS W
Static friction
1R B 93 IS T3 en GRTW e A WHR | @7 T W T fisa fice Nl IR
fABbTw % gn @ sl GRee 7w e T e Reife afSfm R a@m T @F SR
W @R R R RAASTR 2677 G310 0 79 3303 | ¥ 33 o7 Aeq B 880 |
@3 T 737 et F I SRR owmm A W Ol A TI0 AN e Tolew IR | @R
TR TW AW A P A w3l A ) @ et 3o AR T zeAw I 39 6

4R R TS w8 |, £ F-@ I @ A e
@ oifS7 AXR AW TAPW (@ G} T TSR
— AL PR VYIS WAfFS ifers MR
7//// I WS A 7| TE TR @} TR A T
fr 4 f}/’ Z >F 1 Az w6 30

T7I7TTIA TIN5 797777T AW : (P ITFPLF (FA! SR 6947 A FA17
T @ I# ATAM FAH Y A6 Aeerw e T
Yw W, G} AW FRYAT IS, weafws afdee

@ 8’80 LTI T4 L7 MATE AN 76t 391 3097 |

8oL R FaIfS Tfa Yoo
Coefficient of static friction

AW : qfd TP AR AP drE el wfedm Tk w6 wfafwe afsfEmm
ST RS T8t ot 3ea | ‘

AR (ST)—33(%)
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eofamm @t o0
ffs Thtem MRS T £, 9 wfeer= afefFn R T, s @ e,

us=Rs

fufs 749 ST @I @I (R, 97 WA A 1 WTF @B R |

(4.59)

8'9L o THY A
Angle of friction

e AT TR CFT@ AR ST (R) 932 T I0W () ARTS AR afsFRI (S)
27| % WA AfS T SR SfRI AN @ (1 BT I O Tt (et () T¢ [foa 884l
fom wd @ affFae T¥enR feg a1 Rewm =t s R

W, @I R=Scos A
3R wAfb
fs=SsinA
T JATRT FBIAR,
f, SsinA
Hs rﬁ:_é_co—s}_» =tan A
Hs=tanA

a1, el TS BT et oA T

A

V.

fse—

7777777

w
(4.60) 9 8’84

89wy '8 P =t -1 i
Angle of repose

TF I, TF B-(F GI WS TN OY-GR €A T T [B 8'8v]| T & W @ T4t 3
f,1 73 WS @I (0)-a¥ & AN 6T TAS IR | % NRs wRm IR e W Al

T feifee =W

fozr 8’8t

wie g et 8 RS @Fidt o7HF AN |
mm‘fﬂw
s | 6 @ Fw ofer Ry e s

8ouv '@ SISIH T
Kinetic friction
@35 TG TR W G oA A
S Ry ATF N SITAd W (@ 9Ed
w4 I MNF N G IN W

8'9LL FASIH FHA YeIer
Coefficient of kinetic friction

(2[4 JCUN
R=Wcos0 9Rf,=Wsin 0

W sin 0
Tt e, == =
1 ol W cos 0

(4.60) TTA SARA,

pe=tan A
ATV (4.61) GR (4.62) T IR MR,

tan 9 =tan A
qq, |6=A

tan 0 (4.61)

(4.62)

(4.63)

3| Pfs ofe T Ao T wferw afsfemm e )
o | P it T i orm aFfer eom 6T ¥ | T ST CRAFTR @R |

eoF i Tg wdis b rrforam T W wWeAtFD
F@ ST NS TE Fre | A v e WA RS

a3 g I W I TN efF fim Pw @t TS AT T AW A I (f) qR
wfoafe #fefFam (R) TS 48w 7o e , I |

wéie =g

(4.64)
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T TR @I

S 1 TS it 3 wfeaw afefEmm st |
2| T8 T | P SR CFIFTR 6 S I A1 | worrn o gfen o frda v |
ol @t QP A T AW Tt W SR @R e ST Am

31 50 kg TR 3> FIT5A FITF 500 N TYRE A0 (IR ¢ e Breyt =z | 72 a2
BTR O AW '8 (AR N4 et 7>t 0'50 | I guet i 77 [BT. Q. R033; B @1 2005;

. @ 00%)
SR T,
F—f,=ma (i)
X =L (if)

fi =mxR=pxmg
=05x50x98=245N

(i) T ANIAY T AE,
ma =F—f,
_F—fi _(500—245\ ... .
Toe -Eh (025) g

1 10 kg TR ¢F 1 THCF ¥ @AT o P Agehieen e 300 @ @I AR TR
mef&@;m«mml TR MY 97 74 79 8 N TA—(F) 7P B (4) g7 oo arram
I IS ¢

(F) S i, 4T sin 30°
T cos 30° = F,
- 30°
Tc053(8) SN Fr « » T cos 30°
T=m;=924N mrlzmm

() IR FgH ey R afSfem = T, T,
T, sin 30° = 9'24

924 _ ..
TI—W‘462N

© | 400 kg ST ¢FB QAHA MY 44 ms~! AT FAIA @F G GOCF 44 m & AT
e | T b wEomfAe 3@ 200 N T O @F WS IR W IS ¢
T IR, MR W =F
SR AR, F=F, +F,=ma
W, F, = @36"e ¥, F, = Nbq v67af e 1 = 200 N
o P=p?—2as
0=(44)—2xax44
=44X44=22ms'2
2x44
W9, F =ma =400x 22 = 8800 N
F, = F—F, = 8800 — 200 = 8600 N

a
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a=% (4)
a=or 5)
0=t (6)
o =0, + ot (7)
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0 2 2w _v
=7=—T_=T=21m—r 9)
a=7 (10)
F=ma (11)
Mylly + Mylly = MOy + MyVy (12)
mylty + Mally = (Mg + My)V (13)
_my—m 2m,
vy = ™y T m, Vg + (m1+mz) X Vgy (14)
F=":_—vz=mu)’r (15)
tan0 =2 . (16)
I=Ymr = MK? o 17)
KE=11Io? (18)
L =Io (19)
t=Ia (20)
4L
=5 (21)

31 8 kg TR «FS IPTF 02 m TR WY fiewr @3 AUS wrwn sAEE 2 rad s @t
CRIATTA T |
@) g Fafba e waran @@ =)
@) Ta o7 wds Tt Srda Aot ST T3 ¢ nfafds ez wrow It 7391
[T, Q. Y]
(@) o= wiA,
L=Tw=mrn=8x%(02)*x2=064 kgm3
(}) R 'Y @fIF @@ o T,
%%, t=la=mra
Y Tl=m1r2a

m= 2 T,

T, 2Xxmyrio

7, =3 adie T w6 T I
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- 60 © =
=1308 ms-!
() WRR @fas SA1,
L =rxp=mro Fefre,
L =40x(1252x 2% n =125m
6 m =40kg
ey 2x314
=40x (1252 x = 27N 2nx10 2n
© =T ="60 ~6
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JINr =6 m I,

2x314
6
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e FTHR Tt P IO S I (NS A1 (+ Lo, r-93 NH ICA L INCS
)

9l
B AT I
F=500 N
P Q
A

(%) AB Y7 wTwa AeeTE pQ weba 5€ w37
(ﬂ‘)‘ﬂﬁ(gﬂWAB,PQWMWWW‘@W?@NHWMK&W@F{m
TR TIF @ I—CSTR TER FAorw WA e el 337 TR @ 0dY)
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(@) T SR e srfE At AR B H—amiR 7+
[F. @ 2033; fi. @ 203 @ 7))

@) wmRA ey @i s, QT
> o 5 A m =5kg
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1 n 9
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Tx x =16m
. 1406
0 =sm1(1—6)
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() T @t o T AN AR,
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1
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(@) oR MRS G vt 4f7fEe Ire,
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A, t=1sec
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t 1
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he¢
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— ~1 - RO
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v, 2 vy2
tanel= —r—g— [UESI taIlez='§

tan0; v

3
tan9, Y2

[F. Q1. 203 (WF Rg); Bl. QL. 2018, wd4]
GG
Twel, h=7cm=007m
e RdCERAFUISCER TS RUECR
[=08m
e @, 6, = ?

@A,
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fSF{e QA, g = 98 ms2
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A AR NI R, =173
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K =1137cm=01137m
J MR R @4, 6, =72
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Q
Ba foa %
(@) @ 3-97 PQ-@ ANNF TUOR TNT @A IT|
() brfeR RfY wer tdR WM T et wwenm e Y W R Y ififes
R Tome we | M. Q1. 053]
331 100 ms™ AMERPR @If5 50 kg SR (A YT @oitTA e BCFA 371 T | 6 sec @ D
R 7 v2 30 2@ om | 18 kg SR @36 [ 80 ms™! R0t ANGT SN e qe6 oo |
(F) TR TR 6 sec R ROTR B 48 TEIX @ ey 7=
Q) ROIME I SEOR AKFP A000E0 @ N 2 oW JAB IO @t @ B
qf® Tr—Affszer Resadt 331
0| @A @36 TR 10 ms! @ WA 2 kg SEA @I PY qIT S AT

2 ms™ (0 R 10 kg SR W G061 FRF 41 oy @32 4@ o1 9 7> 43R e q@ S
5CS AT |

@) IF R TiAer 9 b @t W v

@) FAEER T 8 W TP {57 S ¢ A H@fEe A B A—ffeem comR
OIS 78 | ‘

231 3 S BII B 40 kg 9 WEOR ANF 4000 kgm? | BRI TG 120 IX TR @F TFE
SrRIbTE 15 R IMTAR 0 400 Nm qemiaaift 54 awnet e |

(3 o @9 SRt Io?

@) o I vt Bfafe R[S A sl amice TFw T Do ffgeng aH13 3@
TSITS WS | M. Q. 20331

Q31 1400 kg TR 936 MG 20 m PPe @A M AT T FrR | ISR AR ARG Dorm oA
ST 075 m B | AFSR A IPME 100 m | IAR PS8 ms~! (XA A TS Wy IR |

(F) Ao ANfr e fFaria afsfem <=1 R 331
@) %R BrF IR SR TH FACS AR FF A—IABIR 37 [F. Q. 03]

| (D) FAPr~sTaw ory |

S| I IA? [R. @l 03]
3 G 3 7o o 8 F e

o FEheR Aifeq aew @b Rye 7=

8 | FBha afen sty @t e 3=

¢ | Q% Iq IIF N2 [R. @ WO, WHY; 5. Q@I Wd¢E THF Q. w0ds]
Y| IER TS Ity D31, 1. 20RR, [IB; T QAL 21Y; . @ 2013
9| SIRY IS A2

b | SRR AErwd @it i [@. Q. 054
5| HUO JNF IF A2 M. @ 03%; F. @ WS¥; 5. @ WOy; . @l WHY]

o | 5&ifST JFIIE FITF T2 [R. Q. 2033 2039; 5. @ wD; B QL. 0db; . QL. 05v]

AT (5F)—33(2)
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efame <@fwt oee

)Y | BUSH IMIFT GFF 8 Vil |
3| AT TIARA IS [ QR [61. Q. 20_%, W95 F. QL. WRD; . AL WHS;
. Q. w0de]
Yol B¢ JITT 2 [$. QL 2033, 2039; B. @ 033,3053 . @1 133, 201,
3058, WO, 053, WHY; AL QL WwR; F. QL. I, WIb;
. @. WS, WdY; Bl @, wdY¥]
381 Y JIF I ? [Gl. 1. w0DS]
ve| AEE We : @ @Y, @fIF @t [N, @ 20305 T QL wdk; AL QL 00
BI. @I 05y; B @l WY, @ GFY [F. QL. 05%; 5. @l 05 I @l WY
Yo | @A I FCF ICT? (. Q. 2033, 03Y; A @l W34; Bl. @l wde]
sq | Fifa saraer @t @)
S| @HRERA | I ;Y

35 | AT IR e [ QRA? [, Q. 02U
20| GINAF AWK INI IA?

Q| FRfeRiMz e IS W2 [Bl. Q1. 3%, 23¢; F. @l wds; . AL W |
23| wfRferse AwE e

011 AT I A\ WIS | [, QL. V]
381 aifre T e [§. @ 20%5; 5. @l WHY]

¢ | BT AR Awe! Me

| FABS @F I (/TF WAL TR AIRA AR 2

39| FRESAR (@ T (ATF SR ITR AR w2

b | ICR TS 8 TIWREIR T 7o N 2

B | GFF IER A WS |

vo | IS I+ WG o |

©) | (I YA 6 Y ICW TH W T RN RS g W ¢
o3 | o o it Tea A A | SR SARA YA TR 2

Q) IS 8 JIFATLHT 2y

£

| oSl alffe 39 37 Tl =2

3| fAEGe sifex gaw sl Rge 1

o 86T ofen st el Ry =1

8| FESTAR Afon oI @ (AT &9 IA F =ma ; X (AT 4 @ S ¥
¢! I3 @ o ger P e @t om @A e

v | FREER oS @R W FE R I |

9| G A @I I g A P B WIe @7 2 IR I [, Q. 0d¢]

b1 (A8 (¥, ICR IS SRR ARISTHA 7T |

| SARUR HErwd @b Rys ¥4 [¥. QL 2033; . @ 03]

Yo | SR AFFS 7q o I |

3 | AP - GR ATIEATS! JIRIT I | [3. @ 0%%; Bl QL. 039

S| YR QAR (BB FA SCABAT I | [, QL. 03]

Yo | FFSIR I (TSR &I (AT IR A6 By T @2 [Fi. Q1. 2035; T. QL. DY

38 | WYY TINCFA AN bR JFPMER 7o I I | [@. @1 03Y; 5. AL WwHY]

se | 3T A AT AT ASIIAT AZARTE MeA AR 60 kmh~! @1 ATF FF2 JIRO
' [[. Q. WHY]

Sb | U A YT PR @R T MR ARG A AT == Rt w9
[ Q. 03; . @ Y]
yq | ©F 6 BHOOR JINCII N NEFy I I | [61. Q. 0¢]
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oy AR —-a 71y
S| OFEH (PRM CIOR *[Te AR i o3 AT @2 g 37| [61. Q1. 05¢]
35| 9 T @3 @ ar Tw Py B Wiet @ TR 7
[F. Q. 03; Tl QAL ws¢]
Ro | (I I7PA JBIFX AT AACICS b1 ST AT 37 | [F. Q. 03¢]
| TR WS AR ARRER FH—Al FAIFR AT T T[] &1L 03¢
R | I qICSR DT H RNy [F. Q. 03¢
o1 Aft A AN SR Frfewre Hwrd wom wrm @ R FE—r 91
[, Q1. 05¢]
8 | IFET WL MR T G WA @1 g R AT 0T A @7 [{. Q. 205¢]
¢ | W @R ST 3Py @19 5. Q. 203¢]
Wi (S @, GFF AT @ YIS @A TR TUOR INE @7 @A SARER
A | [5. Q1. 0d¢]
231 a3 61 ¢ I S IR TR T T @A Ao @Bt I 7|
R. @, wd¢]

| Y SRR ACTE IR AR T RE @A @ WA @

. QAL 2033; fi. AL 23); 51, @1 0]
B | T TRY 6 @fIT QU TG TWE B |
Yo | WEOR IMLF Y TF @ @A gaeest ok Py 371
03 | (I AR Freret sl s e gt 77
o | AT 37, L=1Io
00| AFBR I (REAR & (A WARNF N30z IR e comee =0 @2

5. Q@ R083]
v8 | FRfexirz Awd it I ¢ [61. Q1. R05¢]
wiRfeRIFF Aws IS N [We
oe | fRfSmres Awrda A 3fdy Az
0b | my 8 m, SR I Y v, 8 v, @A WHEY AL RfSRTF FW{ Fro @ FQqER @
TR QAR e e w3

09| J/RFR N AN ¥ TR FS I1& T (I 2 TG I M. Q1. 2033
Ob | (LT IR @ TNt 56 37 7 W 2 — IR I [F. QL. 053]
o> | fb TP AT W 9F T WHE i HhD Heferoe 1 B oo— g I
[5. QL. W]
8o | qFGH fFID NTTAIG TS I+ 4R T WS PG @ @ 2 IR I [7L. QL. 058]
83 | FRfsmos e wfafewiss sarda T nd f [61. . 2034]
[ (e Rem=t |

mawmzs-oamwmmmmﬁmﬁmmmwawmm
IR FrEcem Fg TN 37

firFs SReeT o afStav fRdeT v cifwrs ot e |
(®) tet (ehfat>ss s 01)
v 5110 kg @R @3S PR e (10?+20’})N~a¢ﬂ?aﬁ 35 4 AT WA | 3 s M@ IR

IR @G ATt Rfn 39 [B. 45i +9j)m; Bi +6j)ms™]
R1 20 kg SR @I TR oo N oAW1t T e TR0 OR @1 10s-9 (47 —57 + 38) ms 1 T
I @ (87 + 37 — 58) ms! TR [8. 24N]

ARG (5F)—3(T)


https://play.google.com/store/apps/details?id=com.xodo.pdf.reader

Made with Xodo PDF Reader and Editor

b <@k e

© | FNGAC YIRAN 3 kg SER @b TP @7 Af®I 5th GLICS 8 8th CLICS WIS 018 m AR
030 m Y Sy @ | fearte em w= e =) [%.012N]

81 200 kg B@A @Ff> W5A % TBW 108 km T 5T | QA AR Mo 20 m Y
IR R T | AW IR W @R FA | 8. 4500 N]

¢! 550 @3B §Ie W 36 km @0t 5ocz | @b 4m MACY AMTS A F© I ATAET AI?
[B. 62500 N]

b PERR @S 40 kg SRES @At g S @ fFam ¥ 25 479 15 ms™ @ W&
@ 97 69 B AT | IW FAR W3R 4s MR G WS T TR [S. 300N, 18000 J]

a1 0'3 kg SRR LR A 30 ms! QU @A TA o | TR I 0'6 ms~! @A A1
TS B 3 AREER R [ew =) [®. 15kg]
vl 500 kg SR @3 A% 20 ms~! @ HACEA| a3fb gy @ gaanst e 50 m 4R
ST T () Ry ICW TR 8 (i) @ T AR AT awex o ew w1 [8. 2000 N, 5]
5| aafs R e Ty 25 N I 4T FW 12 m Ty Phoa Afewat wuds =1 e
R 50 kg T 21 @1 IS 2 FoFd q@ I w3 o w7 [8. 1265 ms™, 2'55]
Yo 5 kg ST G TR T (AT 8 g SR 436 A Ffe 20 TR aAferF @t 64 ms™
W) PR AR @1 IS 7 A T TG 50 cm AT IR FRAE AT AR oo 2JF WA
Rfn == [©. 4000 ms™, 128 x 107 N]

33 | 50 g SR M JCG 400 ms™! AT @ 9F AT 4 x 10 N @ I A (A
F@ 50 ms™! [T T ORM (AF @R T T | (RGAFA @Y TS 2 FAFIFS I SER & <7
I @I AT @ 8 GFL I T AT (o IS A A1 i e oW ¥ ¢

[®. crmfba @4 9'84 cm; JCTHHA BT 492 gl
331 8 kg S «F6 TG 8 ms™! U TR | FLOL 20 s TR AMTS T FS I AL IS

T ? [8. 32N]
S0 1500 kg SR @3B I (¥ 60 kg TR G CIF 50 ms™! (T CRIGT T | I
IS QU PrRET R 9 2 (g=10ms™?) 8. 2ms]
381 4 gAY I @ @ fF MY 5 ms! @t I TS W @R 05 s W RS IR T
W QAR R TS M 30 3w ¢ [®. 004 NI
3¢ 1 70 kg SO 4IER RATEE IITEFR TN oA e AR o e IFR A
FS? [®. 686 NI
361 25 kg OFR @I LR 5 m By A= aasﬁ;cﬂmeﬂama«i%mmﬁ«
T | AR 8RS | oYF TA ¢ (g = 10 ms™) [®. 275 NI

Hints: v=V2gh, F= (v—t_o)xm+mg

a1 3 TORA 7 1 kg ! afb 10 ms™ (XA @I CIFFR e WSS T | @rS (I
<3 IIX TR (TS 2 cm TCF M| (i) AT AMG WS, (i) AT I AR (iii) FOFT YRS
AT Ao i Rdm 30 [®. (i) 10 kgms™, (ii) 2500 N @ (iii) 4 x 10-s]

St 1 10 kg SR ¥ TR et g MT @I I 105 @ B I @) SRR IR
W T | RS 10 s TN TR 100 m HG SO I | IR 0o RF oW I ffw Fo o

[. 10N]

351 4 kg SR @3B T 6 m BF R S A6® T FMA 5 cm A IW 7 T OF | LA

e} FIMIF A (@R ARt w77 [®. 47432N] [BUET Admission Test, 2014-2015]
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ot e —ay +g

20| FE s afeMe 2 kg SR @I AR M 5 ms~! QT R oA THERT g
QW 3 ms™! @ R s B o | IR e 399 [8. 16 kgms™]

120 ms™ QA WS 072 kg O qIM ITI5 M 9T RTIAG IS (catch) 4T3 0'1 s
FTIER T AR 91 | TG FET 4 NG < T ¢ [®.40N]

21 06 kg Ot @3B FHINE 25 ms! @A AN AP TR GFH RTEAG HCHE AN
W, FCA M 9IE A 40 ms~! @A s Tom | QEATER A I$S 4YF ICR TS IS 7

[®. 9 kg ms1]
01 @%b RTIE W ST 30 g | 60 ms™ @A TN AT 93T ReCIB U 7 NS @ 30
ms™! @t BT @1 | 6 T R I e w3 WS AT 3w [8. 27 Ns]

381 015 g SR WIS I W A1NF G 12 ms~! | GFEH JGHOH NS I FfS
Wm%wﬁmmﬁﬁvﬁwmwﬁwe«mwﬁﬁa@l

[8. 36 kg ms™]

¢ 9FE JHAVH @I 3d T 97 Al QUIR TH TARRET @y 45° @

WWW|aﬁmemﬁascastmkmhr-lm,vmetmeﬂamwﬁﬁwl ([RER ©7

015 kg) [®. 384 kgms™]
| 3 LIS TR JPNE OB r= (2 +2] —R)ym R A RE T EF =67+ 3] —h) N T
St W 6 e P 31 [8. V45, — (37 + 6k)N-m]
3| P F ACTF 9 7YY TESR IEF 100 kgm? | TF &F ACICF TRMA v3aifeR
Iré fNdT 371 (7R 6o 294 N) [®. 577 m]

W1 2 kg SRR @I TG0 9 Pol N (TF JACAT SR | WA BT (i) 5 ms~? G 9N
B @3 (ii) @R R0 T 1w w0 Fotk v T Ny feq 2 (g =10ms?) [®. (i)3kg: (i) 1 kgl
1 60 kg TRES @ I BT 3@ 4 ms 2 qaedt e TR @l Pty (s 9
AR T e TR 2 B A 9 g eR BITS UCE wrReA 63 UR T© AfSEA @

TSI FAW ? [®. 585'6 N; 590'4 NI
9o | @b ACIT oS CTFTS 200 kg FENH I I | @R RN WRAR I Bt A 5000
ms™! @ MG 3 Ao =1 I oo F© @ B 77 2 M. 1x10°N]

03 | 50 g SR @I ACF 5 m Fwe! (AT G THRT © A @3 dRFES T 32 m
BT B 1 TS L s M TN O T AT T @ €2 W AS IS 2 (g=10ms) [B. 9N, 09 Ns]
O | BLFALT YZCE TCIA B 150 kg @R <7 T G 7 450 kg | e o v
@1 2 kms™! | G FTR W TS I A5 ARRE G 30 ms2 HZ TLHS T 7 [®. 12 kgs!]
00| @35 AI5 300 kgs~! AR GRIF FZH IR 4 HRCAR ITT BeAAg A 5000 ms—! et e
| OB AT S7 5000 kg T 10 s MR AIBHA GAT IS I(J 2 [®. 7402ms™2]
98 | 5 kg SRR GFDI IIA 71 S 8 g SER @I Ifft fRfe za1 Tan afdfrs @t 64 ems-!
W AR el @1 Fo 2 A THIRGR T4 50 em A IR oI ST WA | = ez agg I

T I3 oMt IF | &3 : 400 ms!, 1280 N
©¢ | 100 m IFIERES 93 3T N2 60 kmh! @t MG SrEMTS T HAfbes o /Y @
TS ACS I ? . QL. wo0] [B. 15:82°]

0| g3 MG 50 km/hr QT 60 m IPMER G AP MG fire T PR e
eIy qMfS @it I LI @1 T© Qe ATEH 2 [®. 18'17°]
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e <@t oS>

04| G TR aFB IR IPTE 98 m €2 AL MR SR NGISf FAG 1525 m | orsm
S ST AR ArS I T T ARCER TS @CAFA 57t A T Fd 9 GF 98 ms™!

gfers 3% fAre Ameae &% : 01525 m]
o | @3 FZ 3R @T @Y 21 rad s WS 67 rad s~ -4 TJ© FIACS 100 | IS TG
TS W Z2AMA weoR e fAdw I [ . 063 kgm?]

[ Hints : E=1107 =11 (@7 — 0]
©3 1 5 kg ORA G 7T L Y4 9F (0T 1'5m T 5 rad 57! RAIF FOTS TR R TGOR

am g 367 feefs Rdn w2 [8. 1125 kg m?; 140625 ]
80| @Ifb BIIREA TP 2 m @ ©F 20 kg | 1800 rppm FAT Ffere vrefen AT TR F©
R [®. 600 m kg m?s™! ]
83 | G FIZ T2EW WYSIX TANF 005 kgm? | G FfIF A 8 GITE 60 rmp A© 300 rpm
e 3 e ZxeW oo e Srda W ffa =R [8. 0157 N.m]
831 20 kg SR I TG 56 e & ACATF 100 rad 57! AT 0t [er | refba IEM4
025 m | corefba g Ay 8 @ saet fdn w1 [8. 31257, 62'5 kgm?s7]

8o | T S @3B b TZFMH AT ©F 3 x 10° kg 932 FENAR ©F 50,000 g | Frniy
15 kgs™! TR TIZS T @R 150 ms™! I et ffe 2o 15 AR oo @ i =1

[6. 2250 N] [BUET Admission Test, 2008-2009]
88 | WA W4y P oAfTx T 05 kg SR < FHIA 50 m HC] P ATx ¢t | FoAAMdA

AT @ 30 ms~! T TG IR AF IO ¢ [®. 45N] [KUET Admission Test, 2005-2006]
8¢ | 4,59 6 IIT SRR oAb FAT RS WFN (4, 0, — 1), 2, —2,3) RQ2, L, HTAZ
STFA ANICEF SR G IS 8 boifer Jpne [ 33 [®. 4,V13, V5]

[BUET Admission Test, 2014-2015]
8Y| GFEH I WITAIR 2425 ms! FIOTS 3464 m JPNERFD @3 @R M Afews

I@ | TICHA MR G IS (P T AFCI? (T4 ST 39) ®ex : 60°]
841 JER A0 72 kmh-! TNGFETS AR (AT AT FALA GAY 1 ms™2 T ISR MR
IJeNE IS 2 8. 400 m]

8t | a5 N @ e RFTE 300 I WREA I | AT © @I @t Ry =

(8. 02's; 314 rad s71]
gs | R A BrkR UM 250 kg m? WYOR TR (AP QAT 4 rads™? A 2 [B. 1000Nm]
ol aﬁmmm@mmﬁmlme«mmoue 0'18 m WA

T iR RUR sere R 71 [®. 2:3]
@ | JEIR A 314 ms™! TNGRTS 93 I &S oFTe 107 4F AE T IR JEIW
AR JE TS 2 [®. 005m]

ex1 @ R ToAeR PPF TS 500 kmm BT IGFR A ARSI FARI 100 min FNA
@qmmwmmqwaac«ﬁmemmﬁ@w (4R IPTE 6400 km)

[Hints: V= R - h ] [®. 1015 x 103 rad s1; 7627 kgms™!]

@9 | 0250 kg SR I ARY AETF 075 m T 43I TORF @3 AN 3y QR A S
TS 90 I I o 6MF I B ATC? [{1. Q1. R00b] [8. 16'66 N]
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Wbo dfREm—eley o

¢8|4kgwﬁﬁra?wm%r5m%mvmmmmmlWsm
20 IR 44 wRER TR | Yo B T [R. Q1. 2009; F. @ woY] [B. 379 x 10° N]
e | @36 R 1500 rpm @ FRHA | @F AT F@ 20 sec TN BB AN T | 5D
TSI (R R AN ? /8. 249]
¢b | 93T IR T2 FeARRN (AT TS Gt TS 7 IR | 30 sec R 1500 rpm 93
Qe WET I | RABY (Y (AT 50 cm TR SRS @I 3R T G@e @ taRke gat Ay

| [®. 5236 rad s2, 2'62 ms¥?]
¢a1 93 ATAFH @6 b1 2fs RS 78 T Fem AdTS TR 1 25 T 7R 30 547
G I T @ Pl wrT It FeIR R 8. 195 3R]

BigR, 2017-2018]

@ | 50 IR TR R @ A= 4fS RS 67 101 1050 IR 20© I 650 I TN | @R

T Rk 6] YT o i 1 AR g e wm e R R 2 e, 3'53 sec, 3106 I 31 T[]

€1 5 kg SRR ¢FfB Y 10 ms~! QA 5F@ GIRMW 3 ms~! QT 4% Figg A 2 kg SRR

SR b g e R 7w o3 7w w1 fifre w0 @3 Tors Rde zerw W a7 @ IS

W2 [ 8. 8 ms]

vo | @b FAT 814 7000 km JPNERFE IR FHNL ARAT anfre Tare) GolareA

HERFE 250 T FHIA G IS 2 [8. 5325 ms2]

3 | 900 kg SR b FIF IR 60 km (T 5T | @F (T FICS 50 m CR AN oM | oy

fba wéefe ¥ 200 N T, ©@ @Faie @ T 6T 99| [8. 2300 N]

Y1 5 kg SR @36 P 4 ms! @0t TG FeT 5= | 3 kg OR W @I G 2 ms~! @t

Wﬁqmmlmwmwmmmmmmﬁmwmm:ﬁﬁvwmw

Ql, @R WF e [B. 175 ms™! Rt T&R s v107)

Yo 05 kg STRA b I 02 ms™! (R0 FMR | 04 kg SCR G ¥ 79 998 TR AR

01 ms™! @t Rtie i care a0t ataw Tfn et Fewedn W Py T RO 5T g 9 | a0
TR @Y R T ¢ AT A fgm wqere ffn 721 ez wown 3 2

[®. 0156 ms™!, 11 : 12, 1'05 x 10~3J]

b8 | T (TTRIGA fATF 20 ms! QUt WHH 200 g SR 93 FHICF BF F@ 20 ms=! QT

PR AL 45° P @A A | (TAATT AHI T ICR A T 01s A (i) M &R [T

IR TS G (i) IABR 61 4JF % W T W7 31 [®. (i) 7:39 kgms™, (ii) 739 N]

¢ | 05 kg STR ¢F5 FF 02 ms™! @ MR 04 kg SR & 93 9 @IR TR IR

01 ms™ @t RoAAe 7 AT 97 o9 TR AR AR 47 I 5CS Mo | TR NG Q9

@R SR ¢ AT AR oS Afn T AReT o IO

[®%3 : 0067 ms?, 12x 10 ] : 2°02 x 103 J; 9°98 x 103 ]]

Y1 30 kg SRR ¥ M 48 ms! @t Burr| b RoweRe 2w 42 TR T 18 kg TR

Ll fm T aw @3 I Gl Beh am ) I et @ 3 ¢ [. 120 ms]

[BUET Admission Test, 2006-2007]

b3l 10N @R 936 ™ 2 kg SR 93 Fom T 9947 0 3@ | 45 7 I W W ™ @

IM TR AT (AT 8 s-9 T IS Y AP IR ¢ [. 120 m]
W | @b BIFR TR 5 kg G QI FF ATACF 5PAEA TFNE 02 m | 97 TGO TNF IS 2
BIFITS 2 rad s72 A Gt FfE TS I W B4 4 0 I 2 [®. 02kgm? 0.4 N-m]

B @ 201 @ fg)]
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