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(PaysicaL WoORLD)

1.1 UG (Introduction)

faEIF-T(Science)

fag o1 @1 sfurg § favhy o= srerfq ame wg 3§
Ul BT gafera sremge | s ere o aieh § avie 'Science’
&1 X & | ¥ ‘Science’ 2w Fhareid s ‘Scientia’ (22
| 91 B foRmT arerd S (To know) 9 8 1 5= ) S )Y
e P Tt 9SG Sfta 99 Re 79 o ¥ | e
ST § S N ufea D & owet Fuag sre R swena
81 {39 & &= § 79w & o B &9 fga @ W feE ¥
I T & w21 T | RS At 3 arem—atert wy
¥ die fagr Ry s srgae s 9 9 9 |
WO (Physics)

T e W A T F I aegd 381 § ¥ s
2 | vt sifimra ¥ Ml | 5 & e v 9 s gd ¥
T "Physics” TH ex "fusis’ I 7771 B Forerer aifhurg 2 wafy
(nature) | Wi a5 B 71 mer it far o gdbar 2—

“Mfow e, fem B aw e @ W usl 9
upfas Tl o w@rem wed 2

{The branch of science which is devoted to the study of nature
and natural phenomena is called 'physics’)

af® Sl # B a1 ae UIgfae geel A9 af B -

19, Sl 1 1, a9l B @ v qen g TR o @
AT Hifds s & R = @ T ¥ Aifs R B
TR

fafr=1 @l a1 T @ 9 srd el @ s b
SiG IR

(Physics is that branch of Science in which we study matter,
all forms of energy and their interaction with matter.)

Aifersrt § fafire Tfvral ot wrenefan @ w1 % v Fordt
F | afe sifast #) or9a =51 fagm o w5 s 3

1.9 Wifqert =1 wrdaT Ue firar

(Scope and Expansion of Physics)
B B R arEnei & g < Wt S Rl
fépan Tar 2-(a) feRE=Ia AifA@Y (Classical physics) =1 (b) 3me
I ¥t (Modern physics)
(1) FRrg=ra Wifaa (Classical physics)
(i) AP (Mechanics)—39 93 & sl gegan o
(1 4l ) e TR BT aaTs R o 2| o9d) U

AT Tl AP (fluid mechanics) B R o=l (ga o )
D TS FIER BT eI faran Frar 2|
(i) SIHI (Thermeodynamics)-39 fvg & arqefg
FEI, TG AT 84 O & T Fipra § afy 31 srezge s wran
g
(i) fE@-TIFT (Electromagnetism)—3H A7 & sty
faega, o qen g gaia avil & Ryeral o1 segae
ST |
(iv) RRasa avn Ty @ @fd (Classical wave
mechanics and sound)—39 favg & s=afa F+9=1 9 Tl g
WA TON HI e faan ofar )
(v) SBIRE (Optics)—39 a3 & orfa vl &1 yaf
AT FaRT BT FATA [ar o & | S g aivyf @ wemmi
T il RITI, STIaRI (refraction), TRIEE (reflection), TR
(interference), faas (diffraction) TT IV (polarization) BT
a1 & fog g vy &1 g9 S emaems ¥
(b) 3nyfes WA (Modern physics)
(i) IfAFar (Relativity)—39 a9 & a=7Tq 99 vt &1
T 1 g A A @ S WP B A B g a7 § vy
B €| aed A g gqpia ¥ wrieer & fag ¥
(ii) FEMveH WEH (Quantum mechanics)—39 99 &
e syt iR & Rigredl, wer @ @ 3 29 (dual)
I HT A A e 1 ae e A 3 smyfe
HfD & 750 TF Aq B B PYaET 2 |
(iiii) g=HT] W (Atomic physics)—s9 90 & arafg
URHTY] HYET A1 TRATY] & o & qR F sz G aar ¥
(iv) TFeta Wf3aR (Nuclear physics)—39 g & ety
Y] % AWD TAT IS U Bl ST AT ol R | 36D
HfaReT o 377 fava e yorR 2
(i) Tr rawel iA@Y (solid state physics)
(it) o | (Plasma physics)
(iii) I=a Hotl AfIH (High energy physics)
(iv) ST I (Electronics)
(v) ST N (Engincering physics)
(vi) Fafesedra syt (Medical physics)
(vii) FBITSSH (Cosmology)
(viii) ST AP (Bio physics)
(ix) TR WP (Chemical physics)
(x) YIS (Geo-physics)



i1 T & | Wi fas & e & B 8 A Sl 3

et e wae § difqst &1 e
{(Contribution of physics in Technology
3 and Society)

Witfera fasT, R B uh Aecadyl ol & R 9 &
BT frsTe @1 o WrATsT BT BT g Tal § | il fEr
&1 famr & i Tl @ ferg au TE & IR d ey
ANTET |

() oA faem o Aifaa @1 98w (Physics in relation to
chemistn*)—&]ﬂeﬁfﬁﬂwwﬁm?{mﬁa?ﬁaﬁfﬁmﬁﬂ
qTel P RIS HAT, §E B TR M BT IIEA 6 g
3| X-fpxoll & fagds, ugaTey Y Eve, IRl offead ® 3R
maﬁaﬁﬁﬁaﬁﬁm&ﬁwﬁwamﬁwgm%\

(i) oha fasma # st & 98 (Physics in relation to
biological sciences)—SebTey Gerareli Y Teryal | &FTF wifa®
fereei @1 srE frar o ¥ | goiwsl yeeel & fmir |
s IR a3l T STEATT WA B R |
, (i) @ fasm= A Afq@st 1 78 (Physics in relation
to Astronomy)—1ea gReell @ wermen & faf= vl 9 i
T SmepreT RISl BT e d g B |

Gv) WPra d #ifaat @1 #Eew (Physics related to
Mathematics) i@ @ gl gR1 ad RN faftry @
fepr Ta g 3 | AEA T fad w5 A & S
(application) ¥ TR ¥ | M B Il TR SR F T4
TN B SR T TR B

(1) freges SearEA fae giahra RO o Ragr oY SR 2 |

(2) Srie, T, JeNel T, AT §o afe SIS &
fmt ox el B

(3) ¥R, TERIWE, S T.D.. 1LS.D.. T, arReld famga
TRl A B AR TR R 2 |

(4)mﬂ3@6mmaﬂwﬁmﬂmﬁaﬂﬂﬁw
% et B |

(5) e «irew e & T B facda den g FRm u?
TR 2 |

(6) ARTAT 1 SE aXrel FFEra IR SR €
ifi fasma e 9 & qrEe—

W fas T e @iel &1 991 W) 9gd S
TS Tl ¥ | STARTE @ WIHE] a9 GREER @ PR argul e
e o T 2 | 3 B9 fga B e 0 &1 § g @ g W
A FH T o GE | ST & e & Fren AN g
g sl & St @ e TR FEI 8 T ¥ | I, A,
Zefifies o TrrT & Rivg & gxeer A1 § A w6 STErE-HeTT
gﬁ?{m%\i@?ﬂaméﬁﬁﬁaﬁmﬁwﬁ
e B SEFHRY W B § | HRgex BN oy 9gd ifdE
IR & 3 TR & wifed ToEed ®t RN ¥ v

T G- 8 791 8 |

1.4 HIUA oht STAgIehal
bl (Need of Measurement)

e @ wrpfive uREesel & s Td faverer B it
e ¥ |yt # faft sty g Wfee e @ ager @
afed 21 ¥ | Ufara gl & 59 fFraEl B aas oA B fag s
e B Aifde a5 FEd 8

Wiferep FaISTT TaBTY o1 ST B, STl ATIA® B | WG B
W Fror g FRm TEe A & T B | 39 dae ghehl @it B
%&aﬁm,w,mﬁqwmﬁqﬁ#wwﬂﬁzﬁﬁaﬁ%
FifH IR aTae G H STerE Yl & ST W R B e
TR T fear T FE € ¥ 9 Yt B T HE |

S 3 SR FEr o g § 5 N g & et o
e S ¥ ora: B @ s & oy af¥nl # A 9
fafr= v TR @1 qerTeRes IaReT ST STavadh @ ¥ |
0 AT v & avE 3 g 3 o & B wHe wEE S|
B aiftard &) AR § Hifae wfind oRErree gite ¥ S9
i3 & gHE F I B ST & | Wi iy @l AaE @Y e
3 o B ¥ | WM T 4D §ie ¥ e Al Suidar 8 9
SR AT HTAH gTE | SATERTl @ (Y E 2 O Ue B, aE
ST W 2 29T & T HT & g®Is &1 &1 A § 69 W
g TS IS A B |
1.8 | i@ <f¥Ei (Physical Quantities)

T TR foree AT A dreT o e, Wifas il wEedl
3 | SRy—gorH T, 9, 99, 39, $rd i |

-Bﬁfﬂﬁﬂﬁ(FundamentalQuantities)#ﬁWWG{T
a7 frd o i W ProiR T el g ol wEerd ¥
¥R 4 goHE, TS, GE B g XIRTE A R |

-?g?q-‘-’lﬂﬁlﬁ(Derived Quantities)——ﬁ’ﬁ'ﬁ?ﬁﬂfﬁrﬁ\_rﬁ
wﬁﬁwﬁaﬁ%awwmwﬁﬁ?m%,
et IR BEedl ¥ | SR, 97, Bid e |

16| == (Unit)

e <1 & "I B (1g R (3 T AT B AES
FEd |

o |5 HIEFD (Standard Unit—6 ifas af¥ & f4faa
qrefie g HU B S AR P AFS HTE BE ¢ |

e R FT AES SHD Al HIT T FHHGICN Bl

1 -
B 3periq o m;,mm’uanm:ﬁﬂfﬁ%ﬁ%ﬂﬁzﬁqﬁaﬂw

4 TYTT® | (numerical value) B | FTA® Yd TEATHE AT ®
T iUy = Halip

fral e i @1 AEE age xd JAa e Al B
& Al e
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Ec |
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HL_ | §

- AP —
(i) I8 ¢ T8 ArEe FAHA S STHR qo1 9fE (A) BT "S-
=2 - -
(i) e AT, A9 16 @ T @ qivads F oy o ®.3 it i @1 A D '("a’;'f')
| Wit
(iii) TAFT H12P Ferar W aRuifa f5 o 98w ueds L gamm fepar kg
I W S IS qwedl § 4973 57 94 | 2 | =g A= m
e — 30 gag UHvE s
4 am™ Hfcae K
] G| > | faga e URRR | A
=T ‘ﬁ—‘ 6 | e d [Goeer | od
A T o EREC RS R 7. ygTel #1 EE 0 mol
Y Y T B w4 H WA 98 8 (B)‘f\’?ﬁ HIAG—
! | ®.4. | ¥ifde af w1 9w ATHD G
1 qmE = bl a4 HEE [ e A (rfien) '
AT TR 4§ B ST dwD
s - | AHIA B I rad
T = fvr 3 v 8 T F ol Hepar & e p———— - p-

[ & @M, ri%rs F'T«-I—, de, H’EMJ,' B, E‘m—,

1.7

AE® 9T (System of Unit)

Wil AR & 7of et @ apuR gr e
o gafed B—

(C) = A Ao—

3 +itferen e < e e aforl w1 ET Tk v
S ¥, e uivE wEemd 2
ST~ T, ST, ST, W3, 5o, e et | T A
R YA F TEitas ygw en el i o % weE

M C.GS. (MR- Tm—mve) tehl m g mghy O 4 T E- :
(i) MK.S. (ex-frellgm—avs) gft a1 oif (Gorgi) | ™. for ey | FIA | wWRA | g AT
e ¥. T
(iti) FP.S (he—drove—ehvs) ugfdy
(iv) International System of Units (S.1.) (3ravisia mgfy) 1. | smgfy | S Hz s
C.GS. vl o 4w waf—gw vsfa § gepm, awr, 2 | we g N kg ms”
=T DT BHIL TH, Ty, AHT8 § I o
MK.S. 9gfd-g9 vl & gem, e @ w3 o e e 7 Nm
EPS. 7 a1 Rfew sefi-su vef 4 semm, awrd, 7 | B N
FHA B 51 B TSV, e, AFHTL A L | 3 :;qmﬁﬁw |;§a—d \; JI:I
1.7.1 W i SFARIEE WgTd (International System ofUnE 5 ﬁga pew— - C As
(1) T8 T[T 1960 ¥ smariea w79 drer wiafy (Imemational 7. | fgd fave, Ry | dleT v Jc
Bureau of Weight and Measures) 1 AT B e 7Ee 79 |
(i) 7E 9gfy MK.S, &1 qRafda v 2 R | foem i s F CVT
(111) R TR I8 g9 arqaifea fasar amr | 9 | gfrere E Q VAT
— — = 10. | e @i ¥ S NG
| Heraqof aw=a 1| g germa = Wb TAT
| YT a1 @ E R e R, ST A R (A) 12 | T v o 2w T Whm™?
| Ta Tgf MKSA T 3| 13 | o ¥ H WhA™
(i) I (Q) B Wil o W gwa AHG FETw 9 14| vdf wew (@R | s nm ST
T MKSQ #eamt &) ] ), A A —
. ] 15 | iy gaeg FGosl x edm™sr
S.175fa H ifaer for =) 7ot v, spers ae e TToes T
' X \ ; 16| Jfediofies Rues | daa Bq 8
I A o T S Sl R T R 1S 1 aefy & g g
e A dell [ YIE Ad B 2 | o e gar 17 | waefia amn I Gy= I m’s”
R [l S /BT B SFasiifd w1 e ke




TR # s, ST Al GHY Hend R g T
%mﬁﬁmﬁaﬂﬁﬁa‘ﬂﬁﬁmmwmaﬁm
3 TP & dr o IR g Tel § e @ o w2 )

FETERY & fore, Afe e qen WHE B HeR
TR & wu § forn o d orErd S Al &1 W 8
TS FTe o9 A x W B ©U § TR BT ol a2 afg

I T ROl Hed il @ S |l g zﬁ‘r—ﬁ-“@l
qﬁmﬁaﬁmaﬁmawmmqﬁmﬂ| :

(1) e (metre) —T@ Hex 9 0 & forad ke d geafula
=Tt e THTY Y 16.50,763.73 a4 falq # frem &1l € v

- _ 1

AN I | 1% g8 0 R W e fafe A 399.792.4%8
¥pos § dF FRAT B |

(2) framm (Kilogram)-—U% e SR IR qe
79 ¥ (International Bureau of Weights and Measures)I¥¥ 4
o Do B UE A9 JdT B G B AR &
2|
' (i) T8 4°C UR T fex T BT T 2 |

(i) T T, AT €12 5 % 107 TRApel & S B

TRE 2 |

(3) ¥PUS (Second)-Th YHTS I8 G & forad AMfew
AT, TR B W 9,192,631,770 AR HRGS BN & | TRAY
g 6 GRTYT TR TR Bl 3 3 T T e Ao Rl
3 3R g7 dam 5000 AT F vp FHvS A IR B FHA B |

(4) TRIER (Ampere)—Ud TRIR 78 fega a1 8 <0 Faid
§ 1 dex @) g0 W W | 9, GARR, 3T TR d T
JAPR TREE aid AN # gaifE B W ST 7GRy
e IR 2 x 107 N/m S ST B! 8 |

(5) Bfeas (Kelvin)—

(1)1$ﬁa?wa@vﬁumwwzﬁmﬁaaq%
P MeATIh T IR DI ﬁ-iﬂ YT 21T 2 |

B Bt e K ¥ | a1 @1 dfeaw § @maa $e | 3l

== formd £ 1

(i) T Bfea= wTa B {3 fag W (273.16 K) & FEAS

g &1 273‘16a1ﬂwm%|

(i) wer &1 B famg 9 fag @ A7 W & @ Al

STIRATT (T, el ST are) e § e
1 273.16K Eai 8!
(6) F=3e (Candela)—UF B3 HVTHI B T & T

o 3 S 60000* ATFe B ST el B Sdid GieTh

T TTE 101,325 N/m’ qT a4 WEH $ Taid B e 8 |
(7) W1 (Mole)— - '
(1)@%%&3%&%3%%%%#3@3@3#
B G Ia & ¥ R 6 0" 0.016 kg H SR THIT
El '
(i) T Aret TEwRl & a8 W g e e srawdl 3 W
ST 2 forad B CHd 0.012 kg ¥ BT TRANH B wEA A

(1) ¥fST (Radian) ; (2) XF$T (Steradian)
1, g uF AT 98 aelg B B 5 fb g9 @ Ao
@ SNSRI g9 B e T IR B 8 |

O id
= 1.1
A Hioy Ao = [cﬂ Aea+

L gs=r W =1 NEEE]

15T = %f‘gﬁ:smi@ﬂ

2. RYRET-TF WIRTA 98 31 B B S e @ U
1 7P T, e S el & o B o () TR 2, M
H g W IR Bl B |




<, BT B (Y -(-f*?} ey

TG gp =,2 T g0 -1 LA
ﬁﬁmaﬁqﬁw@ﬁmmaﬁﬁamw

. %Wﬁqﬁw%ﬁ%qu@%ﬁww
R & T uF & wrae @1 Iuhv 2ar

o U UG d 7S IR dAT S HETEHT IR MR T |

o 98 WEG B THEE TEfa 8 ol 39 ugfy § o ifae
IRRIT & G HIEF B o AABT B O T AT I
WIS &1 AP 2 |

o A wf IS GURAIRT 1a g7 <enfid B arer &

. ﬁmquﬁ%f

* SLUER e @ w Tmasll § miv @ o wed § weg

MK.S. & Taa Tifaest § gai forar o waear ¥

e

H574 g frefir fear sran 31
2. FEiteR qe Wl 3 ars fm g (Full Stop) & o

A

3. Wil 941 ATA] R wgored H 7 fom S ¥, ¥4 5
H 5m for@md & | sms = 5m's=|ﬁf\—vl'@T'aﬁT%l

4. Tl oo =1 ofitt § qu wm fored v T 9 aew
(Capital Letter) & WRY 7Tt & ¥, =18 9 =1 S97feres 3 =/ W
s &, @‘fﬁ—q\a 1 newton fe@d ¥ | Newton 787 forear
S R |

5. e ol = M2 378 (Bold Letter) & wuaman s 3 |

6. e AR SR & T T A ¥ a S WA o
&R (Capital Letter) 50 =5 o e &, S8-wfimem (A). =52
(N). FTH (C). HiedT (K) 30 | TG W (m). Freihoms (kg),

@ﬁ“@‘(s)ﬂﬁﬁ@%ﬂm(smalllener)mmmm%|

7. |ITCTSH (solidus) 3191 (/) 1 WA & Wi 1 Jersh
- < A o s | w @ sfu wieem @ wd T e
ST B 1 S - YT IO 1 A R ey e a1 fe
Hrer ! Fepve? formn smar ¥ (ﬁwﬁmﬁm@aﬁm
?sn?ﬂ%l)

S @g =6 o~ LY
(Dimensions and Dimensional Analysis)

WT@T@WWMLT(M&S Length, Time) &
©Y W JPHT B B (A7 97 W e T uidh 1 39 A oy
B FEd B

(i) T fares ¥y & faom 3wl 5w A 3 3N &
TH 48 IeR T I Bed & 91 I 99 BIeT § formd |

(ii) e TR P 1 ST U H S HEABT B T2
TR iR 78 et g :

(i) = 9= SR Yo orgurd B HiE w7 el 2
ST P, AR T, cos 0. m, AR oy |

(iv) T fIIsi @1 ST A1 wern o Hadr ¥ e Y
H W A aufafdd e 2

() Tl ifer wfiaeor & fadfig wu & o8 29 & fag
P g Fad ¥

IITETUMY -1I1E Ao SSTE =1 T7ak Hiet ¥ forad Sl
= OTES x ATSTE o A Hie x Hex = Hed 71 i Hex g |

el FiE oTrTs A1 =S F gel WA ¥ L g s R
ST A9 STES F LGN A6 TR S ST w9
s o famr 2 gnft

feelt #ifces IR Q &1 M, Laen T o 91536 § =5 o
8¢ fort witexer & g1 foran o e 2—

Q=[ML*T]

X THIBRYT B Wids Wil Q &1 faiiy wfiewer g &
qAT [MPL®T] 1 Hifaas <131 Q 1 ity = sved § @ol o, b.c
& 7 e et B | iR TR @1 T @ o ¥ b il
& G A BB 4 & 91 57851 1 fobere £ |

TH YR &= o1 fadta g3 (MOL2TY) @



= siifoe wRrl, S qa Rl @ =y den fafa g3

®. e fAn =g IRE A e fafia | E S.I ugfa
L =g, Tlers, $AIE, LT =ML m
TeRTE, g4, faverms
2. AHA (A) - LxL=L*=[M"L°T°] m®
3. IR (V) - LXLXL¥L3:[M'L3T°] m’
4. BT ( p) GTHTA M3 — [MILABTO] kg
KIUGET L m® -
5.
T (v), A ICESIEE| % - LTl = MOLIT n
HHY S
6. s @ (p) THAT x a7 MILT |=[M'L T kgxm
S
7. . . N B
Xl (a) a—q %'T Wﬁaﬁq %Z - LT—Z — [MOUT—-ZJ i’)
qHg s° .
8. B TaR0T (g), 1 & gRad+ LT _p-2 MOLIT-2] m -
< @R TqAY T s?
9. < M[LT ]=[M'L'T~ :
o (F) TYATA x TaR0] (LT =[ ] kgx?m:Nﬂﬁ)
g2
10. FRT T I I x gAY ML T T=MTT] N-s
1 <W (P) g M'LIT? ) N .
Sand = ML7T] m?
12. RICIEET ﬂ?&ﬁﬁ Fe Gmm, G- (MLTJ)L Nm?2
Aaars (G) ©p? =2 w
_ _Fr? - MAT )
mjm
13. F1E (W), %51 (E) T x fAzIma ML TJLJ=[M'L T (1) joule (J)
14. wfd (@) e MU2T2 =[M1L2T73] (@fe) watt
Ty T!
15. Uss 419 (1) N aaj:_:{[ M1L£T72 _ [MILOT’QJ Nm’~
16. Td FRIaisE) T ML T2 L 02 N
- —_— = M'L'T7) —
| RvemE L m
17. i Prom @ wRy | oy OH=[ML'T"] m
' Brsar (k) _ ‘
18. Srew ATgey (1) ZEH x (X)) ML=[M'L°T'] kgxm’
19. I V) B 1T =M1 &) hersz (Hz2)
20. wiw ReRI® (h) 9l (L E M'1AT 2 ; ST x AHTS
\'Hqﬁ l)) ‘T = [M]L-Til] '
21. A g G MOLIT-! , iy davs
: = —= [MULT ]
22. ge1 ATEO (7)1 el g x g8 ML T[LI=[MT2T] e x A
I
23. yferaal T [ e
s MUTZ iy };13_\’2
L._
24 | gl =g § wRada Loi ') EtEEcA
I i G Chasiisl




/

. it T AR A wEEg farfra <1 ' SI. ugfy
25 | wearer e B Y5 & E— N ]
T | m?
26. T () l‘ 9 IMPL'T] l Hrex
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n
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| AR T @ g T B w
SerRw-Afe affR IME $ 1090, wens YA & 9 AT
@ go § T e N B O AR 0T R AT

R TRt B AeHE =

Y () TE B A TR B1d dRal @ JA1 T8
0.001 ¥ T @ g iRl w1 Fermef ;YA A 8 |

¥4 (W) @ figio- 39 Rrgia & sgar, ¥9 R 99
oRTE § el & B § et U 3 UE [T 9P age gHIe
R gEE A o M Y Prag W g cu IR B U9 @
fagia . o S dle SUB E—(1) T (SR (2)
IEIEL

dg 3 f= (Pitch) T T sFRE-TT ) B A
HHNTE A B Ae YEE g w1 e 9 @ O an ge
RIS b & | U4 B U Y TF ad AN W gD oI
N 99 B T2 Y 0 A< g A U (G sl B A
T HHA & | T Bl L RIS WHEFI: Lmm T 0.5 mm B E

IYHRY BT gUIA- YA BT AR N o yaldia
2 39 UD 78R $T T 91g Pt WA F 2 2 | FP U AR W
TUIE IS dTel €1 FI U BT THST A T T &; 58 360
g (Stud) PES 8 | BH & gAY RN IR =X 9 S Bl TP
TR A T & B g AT H IF T @A 8 | YE GelAIER
7T #9 F & RR ¥ 55 Iy 0% faia em 8 e
fireimiiex srery arg frcimiex 3 arenifhd <& B, 39 10 e
FET £ 1 39 W 7€ B 39 B SFfIY TH ER @1 (base line)
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[ 116 |
gﬁi%,Gﬁﬁéﬂm(refemnceﬁnc)mﬁﬁlﬁﬁsiﬁﬂ%ﬁﬁ?
% W SR Y (cap) o TE B, T¥ RIS (Thimble) Hac
3 | JerHr X B gAGY U 1 T B AR I S Hhd
5| Pifae B 100 TRIER-ER AT e S ¥ 3 g e
wea ¥ Piftaa @ Tife AR W U@ YR (retchet) R W& &1
3 3P Y9 W IFEEEE B § Akl B |

TTBR
g2 i LEis *fre
Y 43
H | " R
F 90
fafrae
F

fra 1.7 Yot (gt

@wmmm%&%—daﬁwﬁ AdB
& dra wa & T B, o TR AT BB 99 O HF o B, @
Yz RiE B AT e gl &% a2 |

Y@ B SeTEHis- STEMl §RT AR S [ el
a4 g Terd 1 eI FaaTal & | T 1 gRi
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T emeRIe (@ =)
FAG YAM R FA 9T B G
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[re-afsfr it den gt oA Farepa vere AT
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10 ol B Tfﬂ""l (Metric Prefixes for Powers of 10)
TP P T ql 9o @ AT o ‘Irj?l'ﬁﬁ (prefixes)
g1 Sual R Sl 8-
o gder
10' I@i(deca)
10 I (hecto)

GamTf) @1 ASIaHID =

& SR =

F W et (kilo)

10° M (mega)

o A (giga)
10" T (tera)

10" 91T (peta)
1ok TSI (exa)
T JTT (zetta)

10* AT (yotta)

aaNmmHQer&iﬁ

! S (deci)

s FTI (centi) e —\ '
107 T (amilli) m
107 TEHY (micro) U
107 A4 (nano) n
10~ @1 (pico) p
107" Bl (femto) f
W0t TEs (atto) a
10+ T (zepto) z
| 107 TWF! (vocto) S J
1igg| T G A Ffeat
s (Accuracy and Errors in Measurement)

=7 ] ST & o wre @ afbar @ e & | fee A
T <1 T HITR B B 2 SEEH] o ANE A § B
S | QRO BT W AT Y@ AL A B | IS A
mémﬁ%qﬁﬁmﬂﬁg%aﬁ@wa%‘imww%t

v Brdt o wfd & arafdd @ e 9 (true value)
T A T 9E @ s & IR sEerd &

.2 ¥ ¥
w3 | |aghEe ql W A
r‘& v v ¥
ity fexfrera | | qoizerat | |are wRa ferara
Ffe || =l Hqfe || & o Al e

(i) wHaE JfS (Systematic errors)

sﬁwaﬁgﬁﬁiwwwm%@sﬂgﬁﬁﬁw
T o wHdl B |

(a) GAT B BRO-T FE T B EEA % gae U
ﬁgﬁ%aﬁaﬂwwﬁ%lw@r&aﬁﬁﬁﬂﬁwﬁzﬁﬁfmﬁ
1 Free 7 2T PIRO 44 # IEAiE FfE I A # | gl
Ww$ﬁmmﬂmwma‘ﬂ§%ﬁwm
ST BT 8 | ‘

(b) T R 5 B A el W wfad =l a1
2 A B PVl S AT 2 | SR el ) JudRer B A
TR ¥ FEEGA FE FE, STHE B S v IR
mmaﬂmﬁ{@rsﬂwaﬁgﬁwaﬁ%]

(¢) qoT=RrH B ot @ -3 yfedt R o wa B
&4 0 o8 o T A o Hwdl & e A e A S
%mﬂﬁﬁmﬁ—ﬁmaﬁaﬁfsmwmw

1

(d) TTE1 FRE B BRI JR-TLT & W M, 49, TG
. aET TS AT R uRadA & T F 4 Ffe ST Bl
%\%Waﬁgﬁaﬁmwﬁ%mwmzﬁquﬂzﬁ
BT HLT BT |

(e)ﬁuagi%—uﬁwﬂﬁwﬁﬁwg%aﬁmﬁ{g\?ﬁ
3 o9 7= 3 Pad gfe wEar B '

(i) argfe® R (Random Errors)



= UBR B g s e @ srer @y 2
T~ 59 TBR @1 FeA smady e wgard 2 | of2 a1
e ST qreAidl B ARGR B A Sl FdE deror § P
Tl & T 39 UbR B (T BT JBOAY Ae B §RI B oo
IETH AH A HA 1 GHa 2 |

A1 (B af & forg o 73 n wrgard! & 77 HHe
(). ds, a5 v, ,anﬁﬁﬂﬁ

:a1+a2+a3+ .......... .+an

»?

afX vl ) S 0 T E A AR A A
3 |

(i) ®[e FEA (Gross Errors)
(T BT SN & BN AT F o Zf g B AR

gwﬁwmmgﬁméwﬁmﬁmm

o TA ] {31 FAHITH & UIGAi® &1 |
o T TG W GG A |

o GIEHH forad TG Tl &R S |

o VT & Y 9I3AH TAd 9 S

(i) A e a1 R 3 '
Wﬂmﬁ%ﬁmfﬁwaﬁwﬁm%ls@fmﬁwﬁh
far S 2| I ), a5, a5 a, ﬁﬁﬁrmﬁﬁa%gmqrﬁnﬁ
HF{%H’IWHT%H%T?},?&*WE’FTH

aﬁi

@ fodl fe & "1y T = Ffe B ol |

Aal =d,—d

WW@%WW |Aq| w3 & g=TeTes B
(11)%%3%*%@%@%%@%%3@
@ RHETTT BT JHORTY A, TRA IR pwemar ¥ 50 g A
yefid &vd 2 |
— _ | Aay | +]Aay [ +]Aaz | +.....+| Aa, |
Aa n

1 H
Aa = ;;Aai

(iii) smafaen Ffe W Wg W e R

HIEHE
s 3 = 42
(iv) ufdrema gfe o T gf%xlOO
= 84,1009

3ar9aah$rawéﬁhm1sz 1.48, 1.50, 1.54 T€T
1.46 AT I | T Rt o shife-

(i) A (n)‘TWZr?
(i) 3mafdaaR qfe (iv) wfawra Ife)
(q&eh T 3SR 14 )

- wfaem 3fe 0 @ & o weway sraediR =
TEH JE FHE E- »
_:1.52+1.48+1.50+1.54+1.46

=

Ay =1.50-1.52=-0.02
Ap,=1.50—148=+0.02
Apz=1.50-1.50= 0.00
Apy=150—1.54=—0.04

Aps=1.50-1.46=+0.04

— n Aul

wrer Pl gfe dp=) [ - |
=1

—  002+0.02+0.00+0.04+0.04 0,12

= Ap=0.024 =002
ST A _ 4002 5013=2001
sza—- 150"

wiawr 3z +0013x100 +1.3%
9<1.10. vﬁﬁuuﬁmﬁﬁawmmﬁﬁw

D Q) gi¥A B oy B o @ ¥ e g o9 Qe B

12: 00 : 00 1 w94 TOiR &, @ 39 < of¥4l & uigwe 9

qHN §-

o il | St 2
AR 12:00: 05 10:15: 06
HITIR 12:01:15 10:14:59
ggar 11:59:08 10:15:18
CEARI G 12:01:50 10:15: 07
THFIR 11:59: 15 10: 14 : 53
BUE LS 12:01:30 10:15: 24
= 12:01:19 10:15: 11

af2 sy g T AW B W@ F o faw s
HHY I A9 B} ISP &, o &9 § I fhe

=St 3 a8 7 w®i?



ﬁ—ﬁqwﬁm%wwﬁm%%wﬁﬁ TS
1 & SeToii 3 aid? BT ARER 162 TPUE & v w2 hawi A
Waﬂqﬁwnm%lmﬁa@l%mﬂia@nﬁ
qﬁﬂﬁﬁ&ﬁ@ﬁﬁwmiﬁmﬁ’ﬁ%WﬁW
awu%%%@mg%ﬁwﬁwﬁaﬁwqﬁaﬁﬁ
i e v & il gy e b ot A weeAdr A R
e ot WPl 3 | 39 THT G 1B ol W E 2 1 A

2
() Tif¥vat @ AR A Ffe (Errorin sumof the quantities)

HHT x=atb L. (N
LIS Aa =31 a @1 UH Ffe

_ Ab = <f3 b & TRA HfT

Ax e @ o o forn ovE Fgfe

HABR (1) 6

(x£AX) =(a + Aa) + (b + Ab)
=(a+hitAat Ab
stAX =x:Aa+ A
1AX =+ Aat Ab.
I AxD TR TR 7 & TP 8 |
(+ Aa+ Ab), (+ Aa— Ab). (-Aa + AbY(-Aa — Ab)
g x & forg rfan ) AfT
Ax =+ (Aa+ Ab)
(i) TRt & =y A gfe (Error in difference of the
guantities)
x=a-b
Aa = a I3 & o A e
Aa:a?@T$WW§%
Ax =x & forg uH e
(x+ AX) =(a + Aq}— (b + Ab)
=a+tAa—h T Ab
(XEAX) =(e-h)xAa T Ab
+AX =+ Ag F Ab
Ax @ TR G A B
(+ Aa—Ab), (- Aa+Ab), (-Aa - Ab)(+ Aa+Ab)
= W aEEea A @ affeas wa gk
. : Ax =+ {Aa~+ Ab)
Srq: fopedt <1 R B T 2 e 4 w9 IS
S arET—are ST F uRe A & AT P a9 B 2

AT

(i) Tf¥rt @ TUrEA | Ffe (Error in Product of quantities)
AT

x=axb
Aa = f¥ aa%i%mu"mg%
Ab =T b % fog o= Ffe
Ax=a, b UFHS & oy T Ffe
(X£AX) = (a2 Aa) x (b £ Ab)

{123 - obe2ehhe)

x[liy—]:ah 1i£’.i£i£éﬁ]
x a b a b

[ v
r(liﬁj:x[ltﬁiéﬁiﬁﬁﬂ
X a b a b
N G L
x a b a b

{ Aa Ab]( Aa Ab)_( Aa Ab\( Aa Abj
T2 = |7
a b )\ a B a ka a b

x a b
(iv) g} @ W § Ffe (Error in Division of quantities)

7(1
Y
a*+ Aa
(x £AX) = b+ Ab

%%%Wa@@%aﬁ%mmwsﬂ?
A 37 BT |
aF: O WA T

g

+ = -+
X

aiéé
b

|

%%ﬂﬂ“ﬂ%ﬁﬁ%ﬁ%ﬁ%u

Aa  Ab Aa  Ab Aa  Ab
2 s ===}
[ a b]( a b][ a b]

affSymaH |-

[ Aa Ab]
—— o —
a b

s & Rl % T A weE 6 atea § e
WWWWWW—WWEBWW



& AR B R AT B |
® @ uf¥mE @t g ¥ $Rm JR (Ervor in quantitiy

raised to some power)

o
Y h
ST AP log T TR—
logx =log a" - log b™
logx =nloga—mloghb
ST T ATHAT P TR

amifere I & w4 :I:——=:!: rr£+mA—b

Ffr®man 79

4T, 1. T WA H & Gl &t amiiand (1.5+0.2) pF
UH (2.6 +0.1) uF WIGT T2 | 56 141 GaiiEl sl 9o s o
ST T B Al et SNAT A i Od A g uiae g wi
EIGCA s ] ( IET T STEAW 1.5 )
FA-T8] C,. C,Hei ot enfeam €
C1 = (L.5+0.2) yF
C, =(2.6 +0.1) uF
HUITE % T 3 TS 5 -
C =C+G
C, =15+26=41yF
AC,=+(AC, +AC,)
L 502+0.1)=+03F

' 0.3
wfaoa 3fe =

AC, .
+ P2 100 =+~ %100 = +7.3%
C 4.1
Tl ¥R €= (4.1+0.3) uF
mgwr%rrﬁmcp (4.1 uF +7.3%)
Ia.12. R fravsd @ @ 4= (5.62 £ 0.01) em T
I, = (4.34 £0.02) cm &TE &1 <R w9 ufdwa e @ a9
FA-TEl /= (5.62+0.01)cm
[, =(4.34+0.02)cm
F=1—1,=(562-434)=1.28cm
Al = (A, + Al)=+(0.01£0.02)

=+0.03
uferera -3 003 100 =+ 2 34%
gi% =+ = =+2.34%
| Rk =(1.28+0.03)cm

=128cm=234%
331, 13. Tt aromrd g o T < oSt ok A e
t; = 10°C + 0.5°C W& t, = 20°C +0.5 °C & 137 favgi w1 =
aﬂrmﬁmg&uﬁaﬁﬂaﬁﬁm(maﬁrm1 6)
TA-TE = (10+0.5°C
£,= (201 0.5°C
AR At=t,—t,
At={20+0.5)— (10 0.5)
=(20-10)+(0.5+0.5)
=(10+1YC
1. 14. ToRET vee i oharg e =gl (3.240.2) em TH
(1.2 +6.1) cm 9 & & 1 THERT &1%et U Ffeat A1 T

] ( A 3T 1.7 )
BA-9U8T / =(3.2+02)cm Al =02cm
b=(1.2+0.Hcm  Ab =0.1lcm

8ol A=/xb=32x12=384cm’
(N, 2)_ (02 00)
A [ b 32 12
AA
A

=i[0'56]
'3.84

= AA= + 096 5 8= 1056
3.84
s SRS A=(3.84+0.56)cm’ :
Ja1.15. TR R=V/I, 5& V= (100 £ 5)Vaiee Td [=(10
+0.2) tfymR & | R wfdea Ffe sma Al

_ ( IEIF: T 30T 1.8 )
- GfF V=(100%3) 9
3T AV =5 aIee, 1=(10+0.2) TR
Al =02 TR
R-Y
- R¥ & Afawra Ffe
AR oo =AY 100424100
R v I
ﬁ><100 = —5—x100+2x100
R 100 10
=5%+2%=7%
. A4Blt3
a6, afe Z = peTo ﬁa‘rzﬁmﬂﬁwgﬁﬁm
CD
i |
A4B1/3
Eel— D2
Z ¥ amifee Ffe

FARHE )

ri® 3% (Significant figures)

ﬁﬂﬁ%ﬁﬁiﬁvﬁﬁﬁwﬂmmﬁaﬁmﬁaﬁ
wrie 3 HE oial § U9 gEr vl § fan Riftaa aifae
¥ @ |Y o e HA P AU AEvae P B gEm B
qref® 3o Bed &
P 37 T B b oy o o §-
(i) T arerg 37 aref® o B |
JEERY B o a=10.3964 7 IR Wef® oiF & 9afd a=
0.294 % 7 WefF 3B B | g =432 A I wede o T
(ii) ©Y STYY Tl & MEF A ATt W) A WS A 2 |
S x=2.00042 % Grefe 376 6 8 T 1.0608F 5F |
x=1002 § Hmefd 3iF AN & |
(i) A TN 0F J FF a O 9 fag & Il awi
I3 37 B Al oIk Suflera Wi I wref@ o TE 8 |
$ afeam

T x=0.0036 7 AP 3B 28 |
37 3 B TTAI SIfEAT AR A dTel T I i 37 B

(iv) T T fred gerTer {95 81, g9 fag



e —

g
SRY 0.06003 6.0, 0 A Ri® 3@ § | 63 Ug A
37 W 3l =& BT | 3 500 ¥ AR WRiE 36 § | 201.0 § IR
i 3@ B |
(v)ﬁ@ﬁ@r%mﬁwmﬂ@iamﬁﬁ%mﬁﬁm
feoreT Wt 3 Tl T B & | O 2000 8 dberet 1 8 Wl of
¥ | wafp 23600 8 S wefe ofF 2 |
(vi) T Ter <If¥ @ <t Bl o A Wl Y Eeld
3 ¥ Ofy gy wiaE gRT uT it T 2 W 6 ud aeg &
AT 2010 m/s 2 a1 TRl 37 4 B A 2.010 m/s B A1 W ARiE 3P
4B = | AfE 2.010 x 10° m/s & a1 A1 Fefd o 48 €M |
(vii) 3T 107 ar o1 T 3t § A8 T e 2 | S
1.6 x 108 daet o1 & arefe o B 2 |
(viii)awaaﬁﬁaﬁaza#%w%maﬁémﬁaﬁ
a1 ORY 284 3% 2,843 |qWIF 3 Wd® o7 B |
sa1l]. A=faftas & R e siw fo-
() 5238 N (ii) 4200 kg, (iii) 34.000 m. (iv) 0.02340 N/m,
gA— (i) 5238N & {370 Wl a7 4 8 |
(ii) 4200 kg & o 4 Anefas 21 |
(iii) 34.000 m ¥ 5 WA &7 B |
(iv) 0.02340 N/m 3 4 Wieies &1 |

wefw ot A srpaforia wikang
(Arithmatical operations with significant figures)

A T4 SEmeH—ERA B A FUdl AgHeT A AT
o § evHed & 9ig Sde & wefe o E e 47 @l
s 5 O I erasted @Y G arel e i § <uer
F 92 P Y BH Aq1E AF §

FETERO (1) 9T 3.7 m, 13.07m,0.33 m & AU & AT R
17,10 m ST 2¥T § TR 39 O e W < TS el
F ey BT TREE (3.7m) 0 T B I a8 weref ¥ |
& T BT 17, Lm O QOIifHd B © |

SETERVT (2) 79 4,587 Hew # ¥ 450 F1 He F
0.087 1. T 21T ¥ | T QUTihd wed Wy & 8 G A
mzﬁqqﬁg@u@mwa‘%wwwamauw%l
o FaFET B 0.1 M. aF quiifea &=d & |

or Td WO Ve W I AT & qeEr TorThe
wd e ¥ el aTt AR Deror # s avedr widrar |
e WefE AT & T Bl g |

JIERY B fou-

423

7 3 5
g = ﬁg/cm =1.6880 g/cm

=169 g/om’
TTE Ted B & wiefE sl ae o o E |

115 3Pl 1 YN ST (Rounding off Digits)

forefy < i ff¥ea el siel arh wem § uRad=
F $ forg Tiiaar & Rigrd o Suai fRar S # | 39 uhha
Fr quiifdd ®ed ¥ | g forg B fam B

(i)ﬁﬂﬁaﬁwﬁﬁmm%wﬁmmmsﬁm
3 e quifdd fFd S @rel AT Y SIRada 8 <d © |

. ISRV B 70 7.82 1 7.8 74 1.43 B1 1.4 oiffhd Bl
|
(i) T ot 5 e & o iifdd R S A 9w | 1w
Sirs 28 | 9 7.87 B 7.99 14791 1.5 ferar wiam |
(i) 3T s B QUrifeb T S 918 3T AET 3P S
3 wd 5 UTATd YA B ATl GUT 3P I B A1 GUfB FE
qrer &7 § 1 Wirs far A 2 |
SRY 12,651 Y 12.7 TAT 7.358 1 7.4 fera@n wmam |
(iv) 7T 37 Y EIiTpa ¥ ¥ S 1S A1 FF 5B A
$ 3 eI I I & R AR 5 & T 1 3 T & A it
fFY oY 9Tl 31 @1 AaRafad @ od @ |
IETERYT & far0 3.250 97 3.2 1 U 9.650 BT 9.6 ¥ 3@ S
2 aerT 325 3.2H T 9.65B1 96U |
(v) R 37 Y qOTifdd Bl B SUD AT AT P 5B T
s gvard Y & O AfE 59 qd 1 ofe fawE € Tt o 5w
ISIEEGES '
IR B f3T 1,750 BT 1.8 T 3.150 1 3.2 g1 quiffeba
Fed S aerar 1,759 1.89 31561 321 |

Fa1.18. el T1 2t v yon & W9 5.302m ¥ SFd
el Sl 9 TN W T T ATBol T AT F R
( ek 1 3TRI0T 1.9 )
T WS €1 T U9 BT Yo B 7Y 5.302 A1 A i 37t
) T 43 3@ TS Sl T A H A mele I B FE
4 BN =18 | .
x o P g% dFwd =604y
=6(5.302)° W2
=6x28.111204 41
=168.667224 = 168.7 A2
o B 3FaT = )
= (5302 41’
= 149.045604 91
=149.091°
1,19, Frelt gemef & 5.74 g @1 A 1.2 em® ¥ | WRI®
Il B wr § W Y $Ed aE a B |
( T IR 1.10 )
Fo— IATTAR SeH = 5.74 9 A Weie 36 3T Si4lF
AT = 1.2 A9 S Feie oiw 23 | o a3 2 Wel® A
o ferar @ 2 |

574 UM

2 3

T
A = ———
T

[y

TH

ey
uH{
=48
327.20. T9e7 Y o Wief 2 o T il -
(i) (4.0 x 10H - (2.5 x107%)
2.51x 107 x 1.81x 107

(@) 0.4463
(iii) 6.2 TOW + 4,33 T + 17.456 T

=4.7833




(iv) 943 x 0.00345
TA- () FAEa=4.0 x 107%=0.00040 { T 371 =t HEm 2)
b=2.5x 107 =0.0000025 (TneiF 37 = W& 2)
S ab  =0.00040—0.0000025
=0.0003975=3.975% 107

= 4.0 x 107 (2 12 37! TF TOIfHa 1 W)
- 2.51x107* x1.81x107 101795 X 10°
0.4463 ’

=10.2 x 10° (3 WIeie 37 o TUITHRT B TT)
(iti) 6.2 TTH + 4.33 T + 17 456 UM = 27 986 TH
= 28.0 UM (TYPTETE o WS T A Uiferat o] )
(iv) 943 x 0.00345=3 25335=3.25
(3 Hefan 3iehi A YO A T)

« APAORIT AR $ aRerl | s
faufzor & 499 (Rules for determining the

uncertainty in the results of arithmatic calculations)

1. IfE fFN gTel HareR e B a9 IIeE,
P Arex Y= F 9ros IR HEE: 16.2 WY, 9T 101 9 g A
TE qlF 719§ A Wedd 3P & 59T Ay UE ® f wre

&1 Fr g foar ST gt 32—
[=(16.2+0.1)3
, =(16.2 {41+ 0.6%)
= yHR e b =(10.1£0.1) 3.
AT e FT STHA
A=
=16.2 x 10.1 ¥#i?
A =163.62 992
: AA A Ab
gama H Ffe - —4_{! +5 }
0.1, 0.1
e ol =S ST T I
_[16.2 +10.1}
==[0.01¢]
AA =zx[0.016]xA
= +[0.016]x18.62
AA =+261792 GHi?
SaH A+AA =(163.62+2.61792) T2
= (164 + 3) &2

IEl 3 12 oTAATBR e B &=thel B 01 7 Ff srrar
arfaf¥gaa 21

2. Tf& TR g1 el S&3i & wwd ¥ o Wief® 3 8
a9 TRl & e | urd gfRomA Wi p el odl O 9y
(Valid) BT | _ _

IEE-13.9 TTH-6.06 UM =7.84 TTH U& 784 TH &
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