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AT EATE
"TT AT 3T AifeE WU A T gex § Prwd at F omw 9w aw @ ¥ @ 3Y dEw

= & oaed & O 919 3@ & R § gu arw €, AR onv I g § o e o o #
T AT §17 JUATS el seE & S et

AM(E T FAMCE FAo qC Arenfid G & 1 W4T R R dmfas a1 ad qun spdpd
T B | o R & Freedt @1 gt grn avnfes w T wEeaw & ot @ st sfeg
fram 9 v @ @ gy e B - :

T M wdeTer wEe & AT Rew § ) & anvwr () Swfie B & R @ e
&t Rorefdl F Prodl @ @i @y @ whwn, I Praer ke dem, aiet @ fadaer qer
e &1, O et frames ¥ aw v aed & (@) Svew ) wEer ¥ ary @
ST ST e A F SOy & F9 T A @ B A7 HSE g% T @ v fay
T WM & T () i gl wom Ristrar Rl oo aw PR A 8 @it st
d Y @0 & 1 o e F & e T o wed £

qﬁaﬁmﬁw—lﬁﬂm%mmwgmﬁﬁnﬁﬂamﬁ#mﬁmﬁm
RO 2T (@) Aq0T Sear AW w6 | PiRew R aw rann ¥ i il 3 s o
T Ry war @ WaERe s=uw @ e § e Pl s s Rt & i s
GE

arerg FRREm

T TgawA & 3 @S § Freew feam mam & 1 g wmenm R & R mdmerer ¥ e s oot
afrwaﬁmruga?canﬁmma#m@mmm%mmﬁqmmﬂ
T &, St & fawoo, gfe - Rrvier qur ool @ (Andw A Afm) gRE ee
AT AW T AR AR | g R & I w § o mm g oqRy
fevdisror” AT g @ Aol-ify a9 A | R w9 3§ TS deC @ semE & 0T 2
TE A A A AT | % A F @ go A9 Wew RY & | T v @ =9 5
- & AW A€ A F Ry 9w & awd £ af e e o ew e a o
A o7 § Rq Tu gwjIwe R ¥ wwd &

T ATY &Y § TEd AvE e mEmwre & & orT e sueut & vk & e
Y | FE AT o F T 5 AR e — 1 et AR g & A 5w
wES 3 | Ay OF A K o A A ww vl k& @ S ar at g 3 a4 e
TSR & wuf K ae & '

A T4 It & Y 2 W 87 ¥ @99 & 5 wqmner § @k & gee sngwy oA
& AR [ AU AT FTT & T AR & ¥ ) e 97 ¥ AW e v @ e §
W ¥ | U AT Ge vEgel A PR ¥ amw A L do amnht & & F @ v s
MeH T &% & GReed ¥ 3qeey € ) v a S ft w R w aen wva @
FIW FL | AT it FY Afed o w@ F Prad oft e | mmwer § i B 3
g Ay HOH el @ gmfte # aE &

% qAm & faq anar AWAT 6 5 A ¥ T BT BN | AT 4 62 favaTer
A T fifear FET & R Suee &Y e # F A O S | oA R

T ST ar e @ T & dr mft v o g R =t afy fet i awa s @t
arﬁmahrm#m@rlHﬁm&n%ﬁsmmﬁqmmﬁmm{nm#ﬁl
TE TH BWG B A FEG & F BC s TOTNAr ¥ o 1 & qUsEeT & whfeT
T feor A | g A9 & F set KT @ e F T @ A ¥ w7 @ 9w |

& S & 5 sy yumanen § &9 F0y § Iuee HIQT | &9 I0E AFaar &
W&

b syemoay
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1.3
- 1.4 urdw o6
1.5

a1 WYFIemeT 9R=g-A1as

IHE W E_

1.1 AT
R .

1.2 Ffear : At & oftoms] & sa aa
AR gfz A aRteer
st i S wrdm

Amfran-fafir

afee @@t gafl e
Tm T ¥
T ST e

1.6 @rqw
1.7 B 3T 3¢

1.1 wsmE

“fae st et § enaR wgmEn’ & dmfd en AAbe W@l S AR T g 4R | W
T € o dunfiw s aiyrdY 3 s & e Rt Rifiet o seah e &) afe
g fafudt & ft g7 ofirdt & e =& o 1 aFw, @hd I A A e Al
HEAI3T (approximate numbers) ZRT FefiT #Ra & | omsw ew & B 3.2 em @R
3.20 cm § F0 AT & 1 A RO rem-arer Rft & A @ wor wra g € | 99w
HErR] & @aftm moen & At # of iy araerf & ravaear et @ | e snead
B f6 321712 3 2.7 / wefim Pear amer @ 9 R 2.68.41 2.675 gT | UF AW ¥ aidy o
&, gaiT RAg U swewwr @ Iewer o% it wolt @ | 3@ o § o, aferee densf |
HHTT fT 39F A ¥ 9@ | o derat & uEvefy ft w9 it | o st @ waR
wmﬂq&mﬁaﬁrmaﬁmﬁ:mmﬁmsﬁﬁﬁmﬁmﬁaﬁl
Wi T A e & B g amaws & | gl e § e o R & A A
TR A1, " SuwCel f g, At gf oftr F aftema (fluctuation) svar A%y @Y @
Bt & | g9 g o e fF T g i @ sift gt @ 3% safyw ah & o Rk
e gftome F e s el & & ) g@d T @ w8 veR aE
“‘warmmer-1 & witea’’ s fafegy & e e

SLEL

T SRR N HWOT A F qIE AT

o ®ft ant & 3qud (inexact) €M ST SET AR dEma 2N WS AT g
HHT |

® GRSEAT (precision) U9 wu™al (accuracy) ¥ 9F & @@t |

® UF O & 3% #@37 (scientific notation) 10 waf¥@ ®¢ §a4 |

o afmwe dwndl & drs, ger, qn ok W & wET |

1.2 3Rt : Ak # ool # s S

B HT A B QA S A AT & & 5 avft W ormerd =t 6 € | wear anw @ B R
| AR @ IO G0 At & d s fe | gua s 7w € i g et o P
AT wuT dn-rerer @ dmet & amoor o At 2, #& 9 5 e @ = @ Adhier
AT id iR d I @ TR daft &) T &

LECEEE )

T e O e T ST Y-

o




D ST el A e 4 T i o St e T @ R, b A A A R T R w0 | 6 o oo

fam 1 : A A 4. 8. ¢cF
&t 4,3 forem ¥, S| W BfEe
o A e ofan R Tvim

x H9 &t

-

TR R A of g B s
s R ow g

& e & @, fm W A o auae Pttt & Res oft &, &% £ | W @ e
w5 R A4, B ST Cfax 1) i wrda aoer = € | e aw ww A € O g A
T W T F P D A T gedt § @ wEd & aeg: W g seva € AfF e &)
Rt st ol e s v S R T gg ar ad & §

FiMfii Ao s adds ittt i AF AR 42cm &
frg @ 4.3 cm & foe & oiftrs efiv & ) o i A & dad 4.3 om Pred & | @@ B i
BRI ara & | it BF R 4.4 cm @ RFE & 4.3 cm & g 3 aifirs Prese &
wafq & di B A W€ 4.3 om' Rrd | gt yEw AR C @ ward o W 4.3 om R
@ 7o aft i @t dard — Rt §o o P & @ 7 @ @ RIT R, S R, & mer

R - 4.3 cm & | gad &0 9% Prend Rreed € B 91T 4.3 em (A5 R, oK R, @ wer |

Fer 8), § 0.05 cm (917 @ 537§ 0.1cm 2t amft) W IWA &7 @ I & | TW TET 4.3 cm
a9 & Afew Fw 3 F e # | i, uwﬁﬁwwmﬁmmﬁéﬁ;mmw
TR IR

1.2.1 @i AR (Possible error) 3 aRypem

™ 7 & gS £ R 39 IRt &, e v @ s Bl £, o e e @ ©E
Y F it weia IR W9 A g # omdt @ & 1 orafg Ewifde g AR B
SUHRT H IR & s A & t R ot F o wwifaw R A 2, @ ot e
(prccnse)@ﬁﬁlﬂﬁﬁmﬁﬂgﬁmﬁm%ﬂwﬁ@?ﬁﬁ 3 @ [yt 7T &
@ O B & — s & 79 3 | ©F a9 @ BR 17100 Ffex a5 ww o & 39
532cm§ﬂi‘ma’l’fﬁil/lOcmHﬁWW%@#ﬁiSchﬁmgzﬂm%I

a1 qe | _

P et € & wiw gra ¥ 39 a1 v sfrwaw igear wiiE aor & 7
(® 17.9cm T 19.87 cm

(@ 16.5s 7w 3.2)%

(m 20,56 °C @ 32.22 °C

1.2.2 mifda gfE (Relative error) 3T qumdan

T aF § S dargdl & AT B AR F fen e € Rred A anaw aae & onafg e
7 figed & TR ¥ 09 | 99 &9 I dAEdl @ A W RER &6 RS e s e
§ 7 R oE @ e B @ W w & MY 3.2 cm ST 98.6 cm & | 3 S & i &
AT qiE 0.05 cm & Ty &, ﬁhﬁm%ﬁcmmncmﬁa@ﬁw%xmaﬂ
Eﬁﬁim%ﬁcmaﬁm:ﬂz(accurate)%?ﬂrﬁiﬁ?%@ﬂ‘t985#51?!11'2[1331&13:
Turd & gt go o1 AR w4 o @ qendar @ qew w0 & ), B9 anitfers g
W i & 3 AR e st qf s @ s @ @ o qfe sed &) Bre anoft §

w g At F omifis gt @ wEr o & (omifts 3R @ g &9 7 el s w

fafy s 1.5 & wemd amoeft 4)

L aTq F gk " st Afe arifirs fe

32cem 0.1 0.05 .02

98.6 um 0.1 0.05 .000S

7.4s 0.1 0:05 007 :
98 s 1 0. .005 :

T —p—




w7 3.2 cm I 98.6 cm WNY B g wd K | G At A gord qua §, iR A @ T oRtwe-wR
-mqﬁﬂztlﬂhﬁw%scmﬁaﬁmsgﬁmt(omsﬁw .02 & = W)

Faua 8 Afus qund & |

mﬂaﬂmmwﬂr%smﬂaﬂ@mmwmaﬁhammel=rrq74sm9rs

? afts oty & (@fe g e 0.05s 3R 0.5s B) 3T 7z a0 Tund ? (amifys Ffe

0.007 &t 0.005 & T @ ¥T) | Ir: WM AWW Q&N fF g qurdar F faq ver W

Jiftrs Ry B & | WRA e qundar @ e oF $R # derd-deE @ et F aw

favar e & Faf% g TR & gEt R AR il Refer § a2

o o 2
P et § @ wels e F @t @ w Sy qunfar wefi wear @ ¢

(#) 40.0 cm T 8.0 cm,
@ 0.85ma ¢OSm

1.3 At fafu

A A9 gl ¥ g Siowwfa f Rt ol @ qamee At & wefte fear
? | SMOWETSE (interatomic) R4’ & R g7 IgA B Fem @ gatT @ & | @0 AW
FATACEN (interstellar) gt & fq age 7t d=wadt & w@hT e € | dmfe Rfr
& S # uefla & & o der 3 I AR ¥ oF o & vearq sveg Rg s @
aar fw-Hl 10 A Al F Fwm Fd § | e @ ® AW 1,390,000,000 el qur
m@aﬂémmmmoml%m%lmﬁmﬁﬁrﬂqﬁamﬁ
1.39 % 107 fiex it EEgeT T @ aw & 1.06 x 10'° Hiex frmar wmn 2

I BT 3 .
TE R T A A 0.00000000000000000000003 A &, 4 FmiTe fan 7 7w
wT |

T A TAE TC A R dens @ dwtw R A s et T 0 S g
2’| tar zafed 2 @ #u oo Sl & 96T Gtoar & & 9 € |

1.4 wdw 3%

w3 unT 12,1 & d@r & fF WIw 5,32 ¢m, WW 5.3 cm @ oeT s uftye &1 5 o
7 Il W FEr e ) R 28 | T qE W g & R feet mw F sa A dew & e
H@:ﬁi‘!ﬁaﬂwtlmﬂ S (non-zero) HF AUF (significant) 3F B & | 7w
0.05m ar 0.005 m ¥ ¥ W you wnds Tl & | zvwee B A SR 9OF Y HaA GOHAN
frart & . ¢ ad & | gt o TweT F @ Rafie & § aeres 6 K angg o g
RO # Fgan dwife AR St smifte g A T aw, widE s ) REm Wt

B ™ e D smifir ah o T & ais
Sm dm 05 m A f¥ ax smifs Ffe # sy &t
O05m Ol m 005 m 1

005 m .00l m ] 0005 m .1

00005 m 00001 m 000005 m L .1 5

T EE S S PRSP § Fm—— ey

4T STy TR |




mmmamwm .Wﬁﬂﬂﬁﬂéﬂfﬁmmﬁﬁqmﬂmmmﬁﬂgﬁﬁmﬁmq

aﬁfm;ﬁwwﬁmhaﬂ:mwmtﬁmwﬁqwmmmt
e 3 i FE B IIRE T W | T S e aE vE wd & B A ow
" B & o € omiRiE 3 @ wwia aer @ | '

oY T 4
Pret arft at @ & -

!
g_
3

2m 05 m = .25
20m
.2000 m
25m
250 m
25000 rn
102 m
1002 m

oeME R W N -

)

wEd A At § A o Bt A B wlt gt & andear & @t ¥ o wn Wl
&7

(@ dfed T od Al X gt & A § aw @ Pt e & 7

(m) W ot omed A F W s @ fta F mw g @ At & o awr aEd 7 -

L B Ll

PR T @ g S B om s F et arde ofe ® den afvs 6 R 2w A
FYF SrifiE kAT arer gy d

wftaet AT #Y quieT & &9 F o o Rer arw @ A9 P 32, 30, 28, 26 |

At F ft A anfw w2 € A 30 A O o | YR Rdw oRfef F e e @ g e
AP 3% AT AT RS €

0T XE 6

Prer & =men #ifing

“TF WT @GR # (FrE 20 m) qF A gU 150108 km R 1 EER @ A R AW § ©
150x10°km + 20 m & |
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1.5 hﬂﬁﬁ'ﬂa‘c’ dEt dddt TRy

wmlzﬁsw&wg%tﬁamﬁ%aﬁmwﬁgﬁa?ﬁélm A9 3.2F A% 2 F
IR & Rl F 2 % IR AR (- ) Rrawt Rram & | o aerel @ wethE T M @g ew
ge Pt @ wor s &) & Pt @ ota e et e @ ¥

1.5.1 i wm

31[1,z3a€r23ﬁwmmalm#m%mm(s:ep)waamm —
& TR & & 9N (1) @ &, @ ff f @w & T e 0 o 81 -

o &ad & f ey § v ow g of 8 | wifs en oRo o el der @ frard &
Fret 3o w & e g of &, o & qoeew 2w =D 2.8 § wefiw Fom R |
W UER G § 2 @i @@ §

m&amﬁﬁwmmmﬁwt%ﬁ%mﬁmﬁwﬁgﬁammzs
F 2| o ew P & B aeR e e £ )

P 2 &t & TPrTEd (Svar wmew) # daw o @ adE oiw A R B e @ a9
fepeft dm & &

3 W 7- .

21 9 154/ W & | svdem P & SqgER e @ W w50

T AR & o9 wadh feed B i D o @ ved @ & At o aw o
5T T 2
5.2865 x 3.8 x 19.62
20.0887 x 19.62
394.14029
ford 5 3.9 x 10? forar o & | 9t ofomw & @@ oft B 9w RS O 9w @ o
ﬁmmﬁmmﬂﬁ—
5.29 x 3.8 x 19:6
20.1 x 19.6
£ ERY
3.9 x 10? (fiF & W)

Il

I

m$29m33$m20102aﬁ201ﬁmm%malwﬁfﬁ#mm
AT T HRAT B

R W4 W P T A1 T FCE § R At denral @ g war fafen R w i ande
AF B HE, 7 T Wy wew F andw IAF A T @ qvE 8 )

=T

TThaa AT

Qe

e

M B L L M L TR A S S e p




e AT Wt § WAl o TR die o 8

9.5362 F 3.2 & wrT T |

1.5.2 1 SR we
@t = giear & Bd

2.135
2.53
1.02
5.685

dey ¥ G o Il € | w1 W 5.69 ¥ W @ a3 & R 5 uw @ ow afey o |
W & g o dfpe & ®&Re dhe 4 @e (addend) @ S wRyg T B
5T | B A & B dvred 5.69 & av & s St ff @ Rl B e @ @ oftyge
areft Her @ & | o A (@ weR) B Rraw @ ww v B daa €

afeme dEret & Wied 97 9e §Ng AR 4T 99%d & 5H AT R °F dualt ar e
g Saet & 8t Rroelt B aed @ afiye ot der & W @ ek &

T = 9

2,1546m & 2.11m 92TRd |

...............................................................................................................

¥ 7 10

................................................................................................................

W : 9%t w9 e PO & S9EnT ST g € -

B a1 e & TER Wrdd §OIr & 39 AT fad F o ande S & dem med w9
e #@m & ade JF @ dE ¥ o AT 8|

1.6 IRA

1. §5& W SEV & | TOE W & IR A 56 TE weE s € B Iwd St o
fam e R ISt i A TR Rmdmd w it d o
3% § TeTq wewee g A & o 4w A 10 o ol F 2w W €

2. avifed afe, w9 & g & omeft &t & | oftgem, el gfe w fnfe wd &

3. omiftre Ffe-Hwifm Ffe St of @ @1 e & | FErdE St IR W smia €
T I aME Tt aar # 99 95 it gfe @ waw w g

4. on SR WeT & Frgw: OMEE O TRRd ¥ Fad I f o anfs B Row Faw @
T Rl der F &

5. QT T 9y & Pram:
afee derEl & Thed 91 dud B ¥R GER R it fF ouaet aw o gk et
& o faeeht fs wad o oige v & A @ o 2 )

TR W TR AT T O




1.7 ® 3R oW

o
1 (® 19.87 cm
(@ 3.21s
(M) & EEe g &

2 (®). A Wt F amifys gfe o wer @

05 5
40 4000
.05 5

8 300 160

&I A9 40.0 cm Hfirs qumf 2 |

(@ 0.85m

33x100g

H OAFEm | A

dfa fe

5. 250 m

f. 25000 m

7. iD2 m

oy

1002 m

Q8 m

.005 m

(005 m

S m

Am

< 000499

(F) &t = ands &

(@) &aﬁﬂmé:slwaﬁmw&ﬁéméﬁm%mﬁmaﬁ%lﬁﬁ
afE digd @t 83 Wv S ST FE 2500 cm T 2500000 cm ¥ =@ &4 &t
ST 2 T AndG ofF A€ ST 1 G g & Wit o9 & 4w Rt R
W TR §Q & Al 3 e g mw aY 100 & T a9 ane gw # )

(T} anfE &

7 1.4
8-3.0
v 0.04
10 6.39

v

ey ey v [

TSR TR

FoFaT O FETEr AT SO

RITEL 2 E W

-,

A TR - T T - H L e I ST A ST 1

[T — .




10

st 2 ST R - g R

vk A wd

2.1 v
R

2.2 Al & WaIK
P et
Lo S

2.3 Ffe ofewmor & frafon

2.4 R A9
e ot werd F g A
i e W § g dwm
Rty HfFmeT & gfe e
arted § I s

2.5 @ 4am

2.6 B T I

2.1 wsm@E

Rrow &8 § ome wus @At & qud 7 89 @ For A F o el gfedd & e |
srergw PRaT o1 offt A & wftumt @ s den @ sfterem Rer | ame e
denat & dty, TE, o1 7 9T At SRR el & T aur 396 R ®
s I ae Qe de § afvee wr W e | s g8 T o B s 99 & a-
g I e ot wd Qe & | qufy, S B s e & B we 96 F QA a
& o 7 o wogeie: Swgea wef gtar @ | afy aerace @ g @ & frdfa T Rear
ST & @t A% @ aer oReds AR aEg & AU 5 wwad & s sRw e |

. it der B o &) 3@ ot F e I Ffedl qwr At @ @ W wel & iEy e

Y | g9 78 ot @idh B 38 3w @ FReT A st G wm g i 31 &R
vaw: foqa T quma fear @ AT & |

ey Wifaet & gt § egrg g aifas ot § ereft d9 S &0 g & 1 3
et 5 w9 garar mar & g R difes ofl & we F Rl @ e and® qr
T AT A FEAE A iR w3 e T | B ST o Rt Reac 7 gl
3 oY T qUT IS TEAEE WUT F GO H AT F Ay qyr a9 qwdi & A |
IR e EX 9N TN FAW, ol qw any At g@ Uil @ A e 84T |
Ay B9 W@ w4 st Rl & o & & afhe Yol ofid wsfoa e

READ |

sw.ﬁré%ama}wﬁﬁaw:

o TfmE Feat awr Paa afRed § 9T & a9 |

From o & 3P &% % g & FS |

fafir=r wifers el & mue § ffeat @ S & adt |

WE 2T G e @ Prfr & &St

W 3 EwAT & ST & Aifve uiat & A & B & ad |

2.2 T WR

ST 4% 2 @ it G e 2 Rred F0 98 O Riven & O e it a

T L)

T TRt

-




o 7w aFar | @ FiEd w9 i @ sewEAiS (least count) T & | ey @ watmameT qRtea : R Rrewe
- E0 FAW Imm 7% € A W aear & 1 i) SRl s 0.1 mm @@ W

v & 93fE Agmfiet e 0.01 mm 76 AT T # | G gRifet § aeEwE Ve
@m%lﬂﬁmwﬁaﬁmﬁfﬁwﬂmﬁ%mﬁﬁmaﬁﬁ%mwmtﬁaﬁﬁlﬂﬁ

g § uRade, dww aefte f &, e Suwt 2 gElharel gty & Fww Sae
Mglﬁvm*maﬁg&ﬁﬁﬁg@mmmﬁmmgﬁﬂmﬁwﬁm

o e B |

T, aﬁmwmaﬁgﬁﬁ%mﬁramﬂm%@‘ﬁiﬂgmmﬁﬁm

W A 8 |

2.2.1 fraa gfeat

Praa gfeat &t arftres gfeat ot @@ amar @, & 39 st & Bt & o gearh/ati it &
wr Wt & | o gfedt ® fretaa: ¢ fewr a1 e & | gw e @ qRA & @
aRf w are @R & S e age s @ Préat 957 @ 8 R | sy I 'Y um-Om
& g Fedl a ==t & |

@) g g
mﬁaﬁw%ﬁuﬁ#mmuawgm&zﬁﬁwﬁméﬁaaﬁmﬂ T,
e T & 9 @ T T 6 | B weatel 3t s e & oftamr @ frafor Rer ar
A & | §LAiE e A gere 1 Jgwt Ao @ W 3R & acadr & o Rear o mewar &)
(ii) Rreoz Ffr

viftw T & A9 TRy e A wawer A 4o A efar-effar (wear-and tear) @
TR Sraget RAfe (fitting) & SO0 e w1 awdt @ | ¥E THRX A IR A freme e
m%maﬁwf&ﬁmmﬁ%ﬂaﬁﬁaﬂéﬁmwﬁﬁmﬁgﬂﬁﬁmﬁmm
GET .

(i) I GHaT
wft-aft fer-a 3.7 w1 P fre-fie o & | fe o @ aeE T F, @ e @

EX T Ay} A & | o o ol B @ e & R dd fig aY ariafte a
B |

(iv) w9 ofadat & wwor g Rt

Ty § R dgm afinet afafad @ & e o 0 dw w2 s it 3 S
9 (Heating) @1 gt Frool & dga afit @ w9 & oftadw o mar 8 1 e, o
I H 4R e b FOT S YR F A wg A0 & | RrEd Fow gfeat s et # |
Rred g afae aar O S AT HfeT g @ | 55 6% oF W e & aw
g & R, aamrgcnai(observauons)ﬂ'u‘fﬁ-rt[mt&ﬁﬂ’rmﬁwﬂwﬁwﬁﬁﬂﬁ
24 e s

(v) "IN i
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3 168 0.0
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afz = F qE F gfr @ & w9 ormed & 3w (delta) @ wivenfiw w@ e g
WA e |
GE = dx + &y + 82

78 I x, y @0 z A & www F gf gl @ g &) am: qw Aty £ F afewa gfe
1 wiferdy fdyw 78 sao 2 fs so@ deac afAged Prer g 2 —

Tt St - Y R

EEE R R

[EPEY




gt e win] & wafam g AT

S8E = [(3x)*+ (8y)7 + ¢dz)*
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¥ sifirorad T Rear a7 &aaT R | 9Wiq & @ WA 22/7, 306 &E abvecl ¥ @ U & foa
ITERT F AT W & | ava ¥ o & s Atewes 355/133=3.1415928 & | z@ gEe
ofeafeT A = 3.141592654 @oT 22/7 = 3.14286 & Ffaq | @9 }[&T & 22/7 & A
qﬂaﬁlﬁmﬁqnﬁmm(ﬁ)mﬁ?ﬁﬁzmwwhﬂm@maaﬁm
@ S-3% TurAT A% PEes 1 = 3.1415 (e aw w7 &), J@ s Aafee
355/133=3.1416 a1 22/7 = 3.1429 & |

s W@ & e FmEt & R 98 e wad st gl qu s e we
EN | @ arE TE B A s F Prefefew @

x = 3.142 : log m = 0.4972,

7% = 9.870, log x* = .9943
FEF ot SO oRwe X x I A WA SO & @ IR W A e &

2.6 ¥ I IW

Y g

1 &)

2 (@ 135.08.
fg) 0.375 g

e g £0.05 & ot s ot i @ Tgs v & | S RO 135.0 & 0375
Fft. &\ '

st SR : g Reesen

A3a% 12 NP ) gl | ey - T

FTRCTATE. P A - T T




QW ST w A e g s

3E=AB

AT it & @i A9 W
@ E = d@fT A + dfT B
s FaFTT T W

E_GA+E
E A B

4 (i) sin 90° = 1.000, sin 90. 5° = cos 0.5° = 1.000

sin 89.5° = 1.000
T S ¥ sin 90° ¥ e = Bnfr )

B e L -1




TR 1 : W # o, A o T 9 s B
fsian

- gt

1.1 wemasr
Eitid

1.2 &d SEF g A=
a1 qars g oo
HEdEH A wET & mam 9t Pofwr
SEAFE T THE & ESHR S O
F3hE o Faaifiae

1.3 % dies e =anm
FIadTE § dard % Ay ofEdT
aiowae e

1.4 gr=raet

1.1 weEsT

T T ¥ a6t dWies A ¥ 9g 9 € | WA dveas # uig & 06 W Mew (bob) uri
TF 9IEW (weightless) 3 aR@r= (inextensible) art & o7 g1 & | 7w 171 @& 32

Fred § da7 gt @ | s aee-Rig (point of suspension} & - @ & @ dew W
aFdr & | araraen fuf (equilibrium position) & 29 X Mas & SiftEaT e ot
T & AT (amplitude) FET FA & | & g A9T T F e 20 Rie Q@9 &
AEHE (period) FaT Frar & | 7T €W fRelt AT Ao @ Sfew AW EC 3R & @ e

7§ P o A o & 99 e

I e & oa @R I TER-REE aide & Aadas A e ae aty 0 & 7

2. 3197 (oscillation) & ¥ma™ ¥ 1iiads @ A sade™ ¥ fFw 9o TRadT gar £ 7

3. vt & dard A1 Wier F Araders I a4 W9 S 8 2

4. TwE & Ay e anelt a1g s & sraden @ 6 wE. ok sl 82
) |

T W T # go re @S9 w0 | o o w5 ge s o w1 $ o e
g | W &7 7% @ AR guitiaw T gmig @ @ & PR s e arad afy & et
yeil M8 R anw od | gy € A F gt @ Qe a4 & A AR SR @
aaw § ge i € @3 | gt wal § o 98 % aea § B e Rew s dmbs
fafer & wfbreor & ST aned ot e & IuTeT ]|

TR X AAE o AR 0% W X dreR & o @ e AR @ omaw o | se

o srdh-nfa wg & S & FUT W adE AgE PR oo ) g dles A 6 Ow

weifid &9 @& wa Eraryat § g & | wee iy 9 off IR g R oea e A

Ay oG T FH B Ry wem-areEt o wE R o @ R dfed o o

s F TWE I 7@ § | : -

7 TP I TASY BEFTTEETYA

Aipme

W N ] T T ERE LRV A 1T T e (s, 1

i e b




miﬁtuﬁﬁmivm 9SS e A /e a A 3 R wee oes O oned oraen @ | O tar e @

24

Fiffe T de® § g0 satiikd wiE &t & | Saeww & R e o @ g @ of
diaar &, arn faege afyaig T i, Foie-fig @ ofr & @ T 3 g off oo
(rotational component) T & && € | @A do% & ™M T T @9 (compound
pendulum) FT 54T FE T4 & Fo 4G # g7 fear o1 waar € | R oo @3 e &
¢ 3 R ad et T A 8t A (horizontal axis) & afy I wW / A B¢ aHAT
g | vy ¥ fie dvw ag & o 3T @ frad oie BY & | -9 (knife-edge)
# w daw ) deHw T ¢ 79 T 99 W auw @ & oies 9E 9 & @ erad whr
Far g

T dds ok Rz alos & 7 FAFT-ZmE a7 f @ oad why e & ) S v
Elﬂ'l‘—ﬂ-ﬁﬂﬁiﬁ(springconstam)ﬂi’rmﬁﬁﬁmmm%l%mmﬁmﬁwﬂ'@"l’rl
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W T @ w A B 95 A

. ﬁmﬁmﬁwaﬂrwmm&meﬁﬁ’fa}nﬁﬁ%aﬁmﬁwm%
fae &v @Ed

W dds & FEaa AT dag § fiw g9y wnfd & A

A & AR SR T & ToFWE [ Aiadee @ Prdar & gar o adi

WA dds AR 52 dos & Rgifa-se &1 79 s &0 ot

o ded R g deE g A T EE-Ew @ W @ e & At
SRyA-Brer (radius of gyration) STd &7 a& |

1.2 m‘mmaﬁw

mmmma&m(:)mamce)mmamﬁ(m)wm
mﬁﬂﬁmﬂﬂﬁ‘lﬁmmﬁ{"ﬂﬁlH%Wﬂﬁﬂﬁﬁﬁﬁ?ﬁ#m(parameww}
sare B A g st @ € | SEeg U @ F daw OE € gree  aRads wen
Sfad & | 69 'Y 98 W wad ¢ 6 amadew # 9t g9 ot aftadw & @ ¢ ae @ gree
frdy # forq o @ & otads & aror & & e @) (@l O sl § o anr oftadw R
wrar & @ e feq 98w e e e 5 et oF s Redw @ awwr sradee §
mmgma)imﬂwa%mmmﬁmwﬁiﬁiwmq
T B A suewt &t gt e @

FTHEC mmmﬁaﬁﬁaﬂq@ﬁﬁrﬁﬂm oy, mmmaﬁr@;m
®IT ard, ﬂ?atfmm T B2z, wia i, gy deiud |

Wﬂhﬁ@méﬁﬁ@ﬁﬁhﬁ#ﬂﬁﬁﬂlﬁ%@?ﬁﬁ
e g F1% & dg & o W e o R 1.1 & ity 71 & @ & 5w gy

fam1.1: T Wl S
Tt @ e orawT & UF A g | e & g ARG | E e M98 Zee =1
AT 8 | AT 3@ AE A ope T8 98y Br e & R Tias 5SS T | #89 &




7 75 & w0 w0 & G R | @ aws @ 3 zmen ot € ot o s

T & B GFd € 9 I AR B e W & 1R g 98 aed & R e 3o
BUY 36 G B AR @A F o 6 g i arael § ofedw 70 W Q9w @ sadwe
# e e uREd glar @ | 9T 9 gl @ for dfifrg war @ goo w AR @ e

Iy 3 R SIE AT T 9% @i ur |

L,m 3T e W T Frfear dadt s

1.2.1 aEdeE # derd W dr

UE guF & Herddl & Was @ anarar Rufr (equilibrium position) @R daw @
sftrad ReTe W Rrgw & ARG | ge® JerT F ST oret e Wi ST @i
Fraw Ft ft 10° § aftres 57 & | TEa i o AlgeT @ awaar /@ % o aedt & | oy
Agaed Iuer A B, df e T & gws 8§ @9 US WeEel I 5o § | gw geeel #t
oy g R\ & A & R o g6 e 9w & 16 0° anft tar oK dies o anamEen
frufa durdt 8 @/ [ (W@ 7 B 9 ddw F e aed dad oy T G ) & am st
et @&d & Feaadia (least count) @ Swwr areelt 1.1 F fore &ifre 1 o= o tes @
araen fEfa @ Reafe @ o &g | o et & el a6 3 fag def fig &
FaeqrSt 4 9 AR € o f faw 1.2 F Rearar man @ | vy e el fafir @ & dwax

i ) e 1 3% 3 fmr-fiasy el

nAd & @it gl dd By 7 agam o ves @ areen fufr § oo S @ R
g& Fifo | frerelt gm & @ A & =@ e oft ag € ) o A gefeTme s
AR Y arg & dg/ge w A 9 § 797 30 oAq & A & | 3 AW @ AfaiE ana
(reaction time) &&T ST & | FHa Aad AT 0.3 JFT g1 B | TR IEdTw § I AR
B AFdl B | 4% W6 AW B @| ¥ @ ggd awd & R ma@ws aftry # Reaet
aftyfeen wIfeq | @ @ I B 98 & @ o7 aw awg-oiauw o Rend & & s
N A€ gar 1 58S g s 1, 10, 20, 30, 50, 70, 100 S & AT A @ difaT S
AU qrgarE werr AR 11§ frg fifog | @e e @ wadey 9 & ity | St
F gEa9 dew (optimum number) & MW & & fw 73 = §F gan qRtadw 29 |
TF T & w7 & oA @ ST 0.1 gfded | 9 B @t A diewl #F 39 e &

TR W@ W AEY & | BN 99 & 98 €Em 50 g |

wew Aol 1,1 ;0 W @ oy He

FoHo | SEAT & AW (V) < N &ia=t & 795 (5) > Tis)

M iy (i)

S
L]
=

e W warrf, wTe afit xeww
9 aradfew o Pk

i % fmndt oF Fv st T
=T T ¥, @t uF Pt S &)

Preit 2 s & T g Prardl
w7E ard qEAr & 1 SRAT 3 Pt
& ard Paondf #r e iy S

FTON" M T §RY A9 TE
femdt # Jaast R anft # /%
% ¥in Ay g =t ¥ i
TR FC AT A g v
wie B T Wi |

Prw-3i= (input stimulus) 3T
Hftear (respanse) & 4H & Wy
= st ww = £

o wmEYw T AT W REAEs
0.1 #%5 var § 1 wiig g =i
FrE S vt T SEeE TR
W, & T wET (digital timer)
et S Ry P w FE AT
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# e a% 4t 3 d9ré St iew @ B Ot das @ e seanT £ |

N Of deet & @ @ A o AR o o @ 8w A e S

P g & vitees o it o ord ofter P & iR ok & Ao @Y ol 1.2 @ &
forg difimg |

aw @t daré & ameT 25 fefer @ R | W & wramw @ e TaEd gu s
3 QT | ey W e & SR e st Rreme w PR 8 Refy ag ad
T | dis A dad o N gl S A @ wv o e dfng | dfes @ aes |
e T W HEwoE ¥ @ Fuag A & 7

WaE & W | F viw S B B 5w e o Sherd | TR I @ Pred P
E?

aoebed-T
i

ey areeft 1,2
2T I W A_EE T ivitessriiaiireennna 5
et Y | EAdiE = e ———— em
afar ARl = s = erersirni e cm.
gt St o pemm der (V) S i rebrrerrcessnranre..
(F) it o =R
HA e fra
{cm) {cm)
1.
2.
kN
ma B =, ....cm
(@ Ao wiEE © A 5T aar wr Lls
Fafic qRF 7 A () N T St § A oA () sravde.
wml {s)
{i} (i) {iii} qnag
1.
2.
3.
4.
: |
Preekd . s A 3z O o FEE F oarrdER A e Kt |

s # AadET AR Ao 3 T @ 7w U] fEy 9 A @ R TR e e tad #
i divw =t 7o F g O W odmw T afg a6 2 st @t @ @ | (amaders A
gfe & a5 war W @ R 7 oflt / st & 1) 7@ W A go oRadT @ o wom @
f o 2t dwrg & @ gwE Ay deg & | g T ol 9 AEl & oMY 39 AR
AAa @ aR | F@ /IR TAPTI s s R 33 ¢ fs

T=APF _ (1.1}
a8 A arqufvear Fraaiw & 3R 4 A = &)
ST A Ay 83 W Ed Prafefe aftecr oma dar 2

inT=nIn/+1InA

o% Tk §CF t@r & adiEm 2 |
T AW In 7K [p ¢ P 99 I & | 9w w1 @ A wawr (slope) @ FUR 4w

T T YT G TR ATy
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T TR B W | G AGAR 4 AT 1/2 B AN | e ey w ok R g e e @ wad, e o von
# qET AN AR 2R T A R A FROT I R ) v i & Ak

maE e e s €
T=A41/I? (1.2)

'mwmmsﬂtmﬁ'ﬁmmmiwﬁ:mrmm!,Taﬂu, T2l
mﬁﬂma&mdﬁﬂaﬂaﬁﬁwﬁmﬂmﬁﬁwmmwﬁﬁaaﬁm
aaiﬁ‘rmmﬁTzaﬂuahﬁiraﬁmm‘i“maﬂmmrh’/gmmmmm
G S FIUAT T IS A1 THA-ET (acceleration due to gravity) S & W ¢
mr&%lm%gmra?nﬁﬁmtmt;aﬂrg%mmﬁaﬁﬁqwaﬁm
F e IR W g |

WT R 1

O _mﬂaﬁﬁﬂmaﬁmﬁuﬁrﬂﬁﬁw—ﬁaﬁmmﬁm!lﬂﬁ o
Hayas & ? T

LTI T PP EITTY

Gi) drem 2 s e A @ forq @ datE F s o P 9 e ST 76t
o :

(iii) mﬁmﬁmmmmmqﬂmm!?mmﬁgﬂe
R |

(iv) mmﬁlmcmmlzscmmﬁmmmﬁmmm
Recocll

(v) InTauin /& IR § ora y-or¢ # Ja-ds (intercept) AR To-arw F wdy
i &t |

1.2.2 e & w@e $ smam a7 Rrfer -

m%mﬁaﬂawmﬂm%aﬂﬁaﬂmwﬁﬁquﬁﬁm‘w{

W & g A Rl T S | S R o w1, iy g o § s

T ¥ 2°%-10° & ot & aivfia araw o | R A € A T A )R e g,
mﬁnﬁraﬁmlaﬁvﬂtmwmir%ﬁqqmmammﬁamﬁ#?,ml.j'ﬁm: .
T8 | N o et K ot W @ g Wb ARt 1.3 ¥ b | ' 27
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Bm1.a: T E sEm N A

HETHE M F T RO @ Goen ARG | 7 T AadE AT & 7 afy wiar
I A T B | AT AT 30°, 40°, 50° AT 60° & A FIvfiy A AT FR THE
Rufer ¥ dlers @ ot w1 & | T 7€ STAdES Y o a FEEEE A fier 2 2
o =1 & at 379 R Siax & 27 afem aRedw o = garsa | @ Rl X oves-a
iy & &t & Iy w4 Preed ey & 2

fraror AroRt 1.3 : FAEE B s w Rrd
oof Zeet &t dEwm (v =
waE W Fard = e m

wH. | =wfig g () N S am oA (s) FTAIHSE (5)

m (ii) (iii) ey

L L

Prasd : |, o el S 2°-10° F FWOR F & A A dtww @ S
2, wem @l s § Ao des @ onfy oo i &

1.2.3 SadeE I EE & TS B 99"

TE .3 R f5 dies & aaded Tes $ Zoa W RNT oo & B A, & o
IR WA D [F G0 TN B FadEE @ s47 | QEr WA § Mes  arg fagw ardt
EET 97 dfE 3 oA sdwr aue Tt @ | o3 oNw & frw oy Rt i srawr @
e & ot € 7 | 5ad RT aw wives &t oW dfd & e aw aen & 7 (Feme
Teo & T oY goE $ AR St W AET F @ R & () g wiwr F ot e
I ey & 9w Rwft #ifug (g8 98 @R e sravs € B osa i & e des
M HArk SR wEtw @ oA B F QW | 30 [of Shat F @t awa @ Wi [ ad whea g
HATECHS & AT OIIel & 9 Nowl S a9 Qe | Feqw et 1.4 F J9+
Tt g dfifae R Sradee am AT | ® SEdee Gids 3 g & Tl 8w
& R, @ e @ e R @ g /e od it gemet & g e
FradaEl & AT wd Bl | fieie §9 ¥ sradee ates & gt 97 bl T ar |
I e & A e &t S wenfam sl @ gar @

1.2.4 SrpiEa it Rifteems
= W & fod a0l § S ey enr B ave & A dee & St o A R e

e | #Y & A e 9l w5 e amn @ | e T e & argafde @ des
F Faf § &8 & | 3@ afy F pifa (damped) TR @8 A & | 2w e F sdw

Trilat

R —
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wew & Hak = m
o AE W ERE (N = e

EH | TEE W S (g) TN g ¥ W OAnT (5) FrrfEE (s)

6] {ii} (i) e

Ferem : m-w.mwuhﬂtmmﬂmtl
gifaT orghEy & wwifaw ®ar & | ¥ IgHe & o famifaed @ & gea €1 o g
A% 210 WY $ IW IO F WIS (RIS HE ST & | '

qmm%ﬁmaﬁﬁwmﬂmﬁﬁwaﬁﬁﬁtﬁsmmmﬂm
r&aﬁrmaﬁraﬁﬁmhmnmmﬁﬂw&waﬂaa@mtmm&n%

_ ARawa: wwrgerdt & (sl

Fd = ¥V,

. Atk x() Ret @t Rreares @ o sremifn g @ e PrefeRea el ara Pooffta

(Eﬁaitﬂqa‘é 02 % @2 | A wE 3 @ whew 3.3)

dx “dx
—a—+2b-‘}r— +mnx—0 (1.3)
B wy = ng I Ft eruiaty # gteet A wofiw AR (angular frequency) &
SR b = /2m REA m AT} TS § o o qon €| e e
b1 = 2ﬂ=-'rﬁ'\l‘f‘érﬁ"rﬁﬁl-iﬁr(1'12!3)(2iti1:u'1 time) e AT B |
- _ .

wmﬁ%mm(l.s)ﬁmﬁqmimrmmh

x{8) = ap exp (- /1) cos (wuaf + &) {1.4)
T wy = }wg- b2 Fadfiw et Qi\‘ﬂﬁq Frafty & SR ¢ arifs = (initial phase)
2 | ag exp (~t/7) T At Fuftufy F e @ oA B | (g ¥TRAF A BRI W
I T A & [) G I ' A RUDL-02 Uumn S @ | & s 3 F 2w wed € |

o @ B ol (1.4) oF Wh awad oy 2 Fefe sar € @ o smad ofw <dff 2
n AT § 9% Stedw & a5 A R o awar #

a, = ag exp (-n T4/7)

T8 Ty wenifed 2l & anader & 1 AT AR WY s Y w e Prefefes wte
e g f

Inag, = In ag—(ﬁ)n (1.5)
] T ) -
T e & ok o 9 & P In g, I n 3 At R Gl BN | p-ad W T
WS & In 2, W1 BT & | I8 @0 1@ A g T/ & | Iw A & ww dwe @
AR ATAFHS o R A A frarify o go o ear o wwar @

a, T & WU A 39 o o wfiex o @ ) s F araEan Raf & oF 8K
dfawe oz & | 3@ =W 10, 20, 30, ..... AT & [ omam we & S I wgdie
ﬁmamﬁ1.5ﬁm-lﬁlmﬁﬁammwmmw$mﬂm|

whwe W warf, s s e -

T sy W frfm
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1.3 9T &9 ® g1 ora9

Hmﬂﬁiﬁaiﬂmﬁma}mﬁﬁ?ﬁ&ﬂmmaﬁ.ﬁrﬁrmmﬁﬁil5#1
TER §HH unl § i W(inextensible)?@#%ﬂiﬂwmﬁﬂ'ﬂﬂ’lﬂ?a’t;ﬂiﬁﬁl
ﬁaﬁﬁimmwﬁmmm-aﬁamnmmmﬁmanméﬂw
&mﬁéhﬂwaﬁﬁﬁr{c_ﬁmmmﬁ?sﬂaﬁwwsm-m (compound
pendulum)|ﬁzmmqmﬁﬁ3_aiméaiqmﬂmawa}nﬁf.gaﬁmﬁﬁmﬁ

e & 1 i et & a8 e om dfler a7 ot 2 S 93 25 & w0 F A -

B'IE'HE'S%EW%‘:(centreot’gravily)_%ﬂ’l’-ﬁm’i‘(ﬁm{%m@f@:ﬂm{ﬁﬂm
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w-mmﬁmmhﬁﬂmﬂmuﬁgmaﬂiﬁ?tﬁﬁmmr@ﬁ
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T HEAET

r=ar M+ F (1.6)
g -
am 2 | 7gl [ Freiamfag ol ee d @ I & g & Sk, o e & waemR e
& 8@ W A 7Y & gfr s & wRmo-fA= (radius ol gyration) # | gftwwr frsr
T s & 30 g A ¢t &t & form o ¢ fis a0 s Befew o o @2 aw o i
AT & gk w5 AP (moment of inertia) A F @ =T T @7 |

FHETW (1.6) f.U.5.-02 OgTFA & @ | &1 59 | & gdtaxw (1.34) & wd|y & ) 3o

kl
L= |—+1
{

B g9 8T dld at da1g wed &
Ad: B qHrHW (1.6) & A= g § ff forw A €

=9, | L ) (1.7)
1’ g

mémmﬁmé@ﬁ-ﬁig{ﬁéﬁ'aﬁﬁﬁaﬁﬁg%aﬁ?aﬁqﬁd@maﬁ
FadE & RAE FER Ifew St @ | 3 RO e Roe Suenl & sasadar gnl |

TR
2T wieF, €19 9", qur deT 34 |

1.3.1 Srade™ § d98 $ g qiade

3% dleE & U & 9 W gUeE ¥ U X 9 @ AR | gEt ok O @ dem @
R & aa ot e F am ST | 3 R ST e A9 @ des & e e @
a9 &1 9T &1 | U& YT ¥R W AS 31 @9 W AR g ame § @it (vertically)
Aewl AT | dters # AR fufa & FRRm &0 R oF e @ dfag i <
# UF A AT faenfon @ 3@ difom @ g | @@ o a8 qhfiEd o F R dee
TF W S@Etey a9 § @ T @ @ A0 FOW F9W YIS F AF & |

78 MIF & Tod Hw AR Y TN A% gUE & I 3 419 3 gt 7w Hifwg | W= g
g (21 " A N (30) O Jeet F o gug Y W At | A g wemist @
e welt 1.6 % fra difug | o dive @ e W ARG A @ N(=30) Tf dat F
T wHa @ A | g 9 @ guEt § g% 9 & Aty fred R § et @ we 1ea
7% & 9 ®9fa (symmetrical) & | U R} d dias & @418 95w ATl & | oS ST 9§
o fF erg N g el F oo ey qed W e @ng § B 2y s e g F gy
o F AW S few B afeq ) A 98 sraers R 6 e A gt 9w TeR @ @ ufi
At T | W WA @ ardt TEd gy IA-A W 5 Aaw B dw B Proe gAY I @
FET T i B2 7 am et s e e dds d e s g @ N
geel § M w9 UER &% o @ | Us A gt 98 w9 Preaam g am 8, AT 36D
arz g A 2 | 9 A 4T B [od dE B ARG o wo & a9 N S O 7 ¥
adt & gfe gft 21 aft 3 = @ U F X oW a9 O A A9 SradEs fe &
wFha & ? WA w0 ava TE & wifs o W fr @ Rty F 4o daw & e awan |

¥ T 3T 1o O aie W | e R} W e 4T & e 3 @ 9 auw o aw
o it (Faw 1.5) | 919 A9 -39 & gAEiT Ow Tar difT | 98 W 3 aE @ R
fRgat ot wreehi 8 7 g Rigel it dem SRt TR AR e A RiIg U, K, M AR N &

7T, SmakwrT 2 Bl
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(§ Dislance from €G «——  G——— Dislance from CG. (1)

Ry 1.5 amrfee st IR ¥ 3t & ww amw
ﬂ'f_ﬂﬁafaal.sﬁf&@mw?tﬁﬁgﬁwﬂmﬁwmaﬂﬂErmelJMaﬂt
KN & dargdt mi #ifng | g samedt @t onq qar aren axd € 7 v @ aee wad g
AL oas 3 Ak, L & Prelm awe & ) aliie (1.7) @ RE A AW TEE-oRT w@R
e & :

inwaRﬂl.ﬁ:ft!n’tn%mnﬁthﬂrﬁm
I T O FETHE - = cvrerarrinsceremeoeoas 5

] o T B EG AN = oo

U= Rt & e oo o @ Preie N gwat F Fradw (s)
= fig % gt (cm) Y (s)
Proed . 7ot E ety .2

1,3.2  qftwwer Bro

A0 S @ T ST IRMA-RRRT W & 96 § 7 3@ 99 H SO W A & g Em
wftere (1.6 & froer w7 F faaa & -
=2 g? (1.8)

4x2

=0 e @ AT gwar & BR afy /2 S /72 @ enRed RRT 1T ot SeEr o e e
Wt W | AfE TW W@ # QI 9T @ IE p-Ae & Pt | p-orer 9T & AaEs kP @
TOET B | Y FC T A waum 3 ATeAr f6R geR w7 #feer (1.8) § FE
THE AT g/4x2 R | TRAQ W IR@ A AT g T A WA & qH6d & | T O A @A
T FeE @ O g & 7 & At st TRy B o & #9 A A s ofige @ 2

PI] I S e e = =

W' HHEt R R

o
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qRor : (i) of-arg @ AT e & TR A A & e aRwwor Brar @ A wiwe #
........................... m%l

(ii) W-m L HI ----eorrermmresrireeeenes ms-z g |

g 7 3
() o€ o0 B poEdw 3 ufy s TE o W A k7

(i) @ ZE des dfra-aw & o die e § T e @ afa ?

(iii) mmﬁiﬁ&mﬁﬁﬁmﬂma’rm.m?

HQAATE least count

FAeA damping

Hfqars inextensible

HTa amplitude
ST supporl

CACREIS time period

gT Ui knife-edge
AFE-ATYH moment of inertia
oA-wa70 acceleration due Lo gavily
e bob "
EERG I GE bar pendulum

e Oscillation

S HIA mass

frera= suspension

qRwwor P radius of gyration
iz s compound pendulum
wrad parameters

i | string/thread

GIGED pendulum

fasifererar relaxation time
WE Aes simple pendulum
arargedn Rafa equilibrium position

war, ame HT w=ne
qr arafew # i
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n
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'
n
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i
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!
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T 2 FHE-EAEE O T O dwE § S
A

2.1. YRR
£

2.2 wA-rEE 8% gRy R Prdis
wifier fafr ’

2.3 #OE WEE B Rl g
2.4 srETEet

2.1 v&IEEr

&5 a3 & % afife swfwal (spiral springs) 1 &% AME ITAT BT & | ST 2w@T EM
i gifseet &« At ade ofi@frT (pocket caleulator) § wffe faim &1 Swdin = A= Y
HAUR B W TG W@ & R gar & ) Bht # suwhm dte midd ai W @ = A amw
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TE T FE AR G Sl @ famw dgw ot el St srame & arrew F ey
W &1 597 & oRw oftr & | o qEew @OeW 3w 9w @ afne W dda T A f6 dg@
AT (recoil) FOM FU FE | awad § Sl &T9w Rrgim T @ ghrefe 8 @
W & W Tl T swhE e A # B Y oft T g | et v o adl
Hﬁﬂﬁ%mﬁtﬂaﬂiﬂﬁﬂﬂ?ﬁﬂﬁmﬂﬁr%mmﬁmﬂ?ﬁﬁlﬁ
mﬁﬁﬂﬁmﬁmﬁqﬁmﬂﬁmmé

af & @ &1 & Ffus Fot & FrEg 9 oY agg T w am e ar wtundt Waw 13T A
ofwm @ Ram s @A &1

T R FEw
ferain wr spama

1P L o i o

TINET IR 57
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mmmamwm B9 o & % waT & domer &7 g & e H3 ofenoy m g AT ff Em R | s

igE A Mt anft 9t @ & @3 T W o% Rfm §TE (conservation in one dimension)
o & | Fr T e wdn doewr T R e @ Read Waw a1g T (linear air
track) # ST R Tar & 7 oA onft A% g Tl dw % € A1 oy & fifrg 1w A
frefia e § et g @ dvcet = (ool &, fg e @3w deaw frgia &1 A=
Regrar ar & | @ 9T OF YEr SeeT @ awd & Ryt wueEe & SWiw & i s
f&mm‘f#aaﬁt?a‘xw@aﬂng et uF WA & eraa € a9 d43v & fafrfa
#THW (conservation in two dimensions) BT @ | ST et W Ter@ @t SEwW O
¥ | 7 I wr & B gw e F o w3 @ woaw @ar & ¢ Pafor s (3-D space)
ﬁwmwﬁﬂtﬁﬁﬁqm@‘ﬂlmﬁﬁmﬁ?aﬁgﬁﬁmﬁmmﬁ
FCAT A & | arEd § 9 63T dcww Rret # aike wgfy e w @ R wafa ot
BRI | 56 fraid @ wonlia e 3 e &F ducesh fiel & dues & gf st i @ @t
;M W BT S |

Iy A & B zoram oK A & TEee & W Fea € | Rl B W g dr e
T @0 aigear & W Rear o1 g & | dfew duet RSt & v @ A @ T ' 0@
R o SrFT T T | T R s AR s R A g S @ |

ITEoT : fEfaw duEH Sua (lwo dimensional collision apparatus), ®& W, M,

T A, FET A, A F @ areh B, wgw g4 (plumb line) W aar wHRE av |,

3.3.1 fafefis (2-D) d9e<1 IqE0 &1 goig

T IR F OF T T ABC & o awraw { faw g g & Jar B5 oy 34 F
fRamar T 2 | A @ o O Sfaw BT § | 99 O ©i9 9l (B)) o 9 ) et
A TN AN NI NI IR TCE A TTIIIETE | ST
FARIE A (adjustable support) # R W oF F= ®&9 &« (B,) T o awdt & |
wWIR A M i REFam m Tt R e e A A g A m
S T T & | T AN H &F §@ WHR At aurifew & aaa £ f5 B, st B, 3 3=
fig ws dfe T F o od | W AR a9 @ & §9ET O (collision plane) #ER # |

@ E & 5w At few o 9T fF Y | wY W e ReT @ oW W T I @ E |
o & B FaF g e i @ et & | I wee w5 e e s e mar
R R @ ww ww o P arelt & diw @ Rufa Sifee o o & | 98w @
# 7% wwEg A & B oo P 8 1 o wef faeen 1 @ d o @ dar @ T @
T A1 W g R & werar & @ |

3.3.2 =Tw faiw

T A P A & ©iw die i S e e ww B 3 frg o e gar
# dfre | 3 wEeTET @ dmw ARl 3.2 F oiffm & difag | e faw 3.4 & wify IR
daEft SeA R wAttr W A | A g I) fig C & satee e fig O, v W
fafer & & | At B, # ¥ & fufed fag X ] oig IRMT | 917 &t 78 STw IR W [Hg
P{ wt fircet & | 38Ry (projectile motion) & IR w1 & &9 FE waa & 5 O,P) aq
B, & A @ wrAw & | T dww @ 10 § 15 9 ey o o fogel at ke & 3 |
A it X ae fag b S & A |

—. e b

LY LE

ST TRAE T TER W In




@7 9 B, & IR S W WY | s farfe o W@ wumifam #ifnd & B, ot B, @ 3=
Rgel ot deq arht tar B, A& wifvs «fy a1 & oier & i g & | W w3 d 9%
giatyed & Swar & f6 wugs fafefa & | = @929 (head-dn collision) & fafyg &

B | @ duEw & fog fat € o g dfw B, @ &9 & e 2.5 B @ e g o
T | i B, 9K B, & Seh I8l 0, Ton O, &t Fafew Aifog | df B, & X: fag
X & Oif$| #ugd & A% A & B & B, 9K B, & W P, sk P, fagel w Pred &
st g8 gEAEd & F 16 duzT & qyaig B, @1 W vy Fefe @ | iy omar S W W
4 B, o T@r T & 9w B, A vy A felt wER A arr 7 =/} | o9 w0 A e
#ife & O, P}, O, P{ @ur O, P; aftel = sifen Afag d91 i faw 3.5 ¥ Rarr
T & | 3@ 0, P{ @1 O, P; €9 @ qyarg &t B, I i B, 3 a0t # wrw & wafs
0, P} AT & @@ dfa B, & A1 & "y 2 | &4 9k & f5 AR B, W B, $ oA
wur & | 3 BT 3.6 & F R o Ry (@ R 4w $ A & nmre ) g atat @ wam
& amas ot &y ~

Py

Ry 3.8

HYET & WA g 69T 9 S § B0 o smw @Rk O, Py AR 0, P{ @ @ 7w
FAT 8T 1 8% Wi & % 99 ue aRy #t @d @ gaHiaT arataite B o @ @ 9w
TN EWR I mwRNIN e g it i s A figot i@ &

fax 3.6

#f fafy & wqae 7AW & fog R st IEd - afdy 0P| % wwmie afewr OA”
iy | 3t meR afsy O,P; & wWFiaT afsw A’B’ @Y o B e 3.6 # Reamn
21 3 g5 off ghifvaa o d fs oy A'B’ 3t 7o a9 0A’ @ M W03 | 3@ 9%

T e wil e
Ryaif wr anocer

O FEWE B &1 B fuEAl &t
RN frazet &t Bsgg &
gy it et & 1 e

WS & It & wufis 5 £
@ T mat w7 Bt &1 eEifg

oAt Roies % &7 ¥ weE e

o

i iy F A A wew aww
e & aw Prerw @ o Ee-

T & ware g & ) SRR TRy

ara wa @ wE Ay B
STt B ¢ )
7 ot Rt & md g @

Prorg dufa £ & o dUEA weaer

g TEATT & | O §ugT &

fow 4= & RFrt &t @@ afg 2@

*= W gt Aufw At % di=
Py & Aw B =g o
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mmmam‘nm aRw 0,P° & Wi SRk OB°® &Y | afet # Prqw Py @ e aftw OB’ aRet

OA’ SR A’B’ & a7 & dins & | Wes w@dw dedwr & Rregda & @R afdw OB’ T
afewr OB° #widt (coincide) &R =fed | Iy Afgw OB @ aftw OB & vftwmor aar
Rrmat & dtw @9t o feweft afiferg | @ @ Al dordt € 7 aR & Ry dwed S & @
It w1 FEaT Aty

dtq B, & &9 @ frer-frer frgal @ oie w0 Swdaa wien & dgmee T @ Fw dN
mmmmmmﬁmmszﬁmﬂml

Revr ERCeft 3.2 !ﬂmtr&ﬂmw

AR, WEENR = ... g
T By FFREMT = ..., [
% | ¥Ww x | vugr 3 . T ST OB* awr OB’ | feumoft
i frrfy 74 B, = - - - ¥ FT (cm)
dam op* | B, T AT | 8@ wdn | g wiw
€m) OA A'B’ OB’
{cm) (cm) {em)

o7 30 wfwar it Br=-Rre goreml &t Sty dec SeusT | 3 I ST auET TR
WET | TTH A AA D 0 a1 & &7 ¥ ST S 1 St fww mreelt @9 g9y | |
s ot g FiRm ser & 7

LR I
() T &F B, T B, aa Hark & fied & 7




(ii) wnﬁ'&nmm#aﬂrﬁamﬁmmﬂﬁa,mﬁmms,ﬂﬂz
# oot o wa K 7 ofr A @t =

(i) T & O P/ e O.P; a wRwwd wfewr Wi &Th & R amiiae g Rrawy
ST aX ged & 7 o w, o #A 7

{iv) mﬂﬁﬂtmgmqwmﬁm&ﬁﬁwﬁmeriamh&
THe A nfrarT B 2

(v) w0 FE A R ado @ & woew F 2% g B & 2 o, @ 28 0

(iv) ¥y @ ger Rt A At e |

A e R e RN e R e R R R e Y N R R R e T PR N R AR

sy OB* ma afker OB & SRt & af aftwfim &= 7 g ®t | =7 @R 1 38
aed € o Redlt o= wifers TR @ off s & <o & 7 weft o @ SraeE SEE e
arelt ATt & fq oft & [ T aT o A & o Wi B & 7 3T & 3 @l & A &
¥ & T FT AW AR @ qE BT | omwd Rraw F 37 3 serar Bt o RS
mﬂmﬂmt?mnﬂmmﬁﬁaﬁﬁé?mmwmmtﬁiﬁm
TR (elastic) & a1 SWERT (inelastic) | -

frreedt : Ao weTer/ oy € |

3.4 q=rE

T interaction
EMUE T graduated

EFEZ IS UG directly proportional

AT HaAr kinetic energy
EEAC] system.

frabr smooth

fArra g point of suspension
T AT recoiling

X Qe w4 Howe
firain¥ w atcaqer
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i afte wiit @ Wb go R @ TRy
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T HIE
L
qRae
feaafeee g
Tae A
e argra
GICE |
AT
far

qaET

ey 4=
W ad i

projectile motion
head-on collision
elastic/inelastic
phenomenon
radioactive decay
rocket propulsion
linear air track
paraliax

inversely proportional
dimension

collison

potential energy
equilibrium po-sition
momentum
adjustable

vector

plumb line

simple harmonic motion
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qerHsarEaT & W & e
L c- 0O - - - (| . SO O PR

a4 JRua FaA F AHIA

wRE

4.1 wEwE

T
4.2 ¥AMEY faral & e & OATYE

4.3 waﬁaﬁ@%m#mm#m
4.4 wrTECl

4.1 9HTEAT

ST | qET 2 ¥ AR WG a1 G W, S-Eee G au gt s R R
Qe FeEl & Qe & Arade w R | agfy § gftre ot & gy @ saew
wrd & 1 et St AR & T SAaOeE Aad @) it e & | See @ fad ol &
g % ERge & & WAy ARt & s g @ I a € aafs oiwfios $ o F
ST & & oy gt 8 € | qafy e g W § e W IREa ag & asd
RRT it & 9= T80 Imaws R B g et Ay orrar O WY # Rire gwmpst &
oIl 4T # | OF Haa AveAw ¥ @A & Gewasy & 07 Ry wRufew @t @ 1 IR wi
& oy et At @ engfy qur moTdel F dEy wd &0 |

T @ (FET Ivar =) oy amvw § gftia 8 € @ gftie e @ g Rifie
AT & el @ e € 2 | gaig oftv Framal @ Qe @ derae wravas @ | Rt
iR e dfm e dmiamdd i g fa @
FAEE Ui AT o TEaT S8 @ a1y @ Rl (hacsaw blades) & &7 F & qur RreE
W3 & O/, T @ B THEH g7 e Rear a wer 2 |

e A e Ry arrs difsgr 29 3 frar gt R PHE-02 "de w@ A
qrgaEy- & forg Ao frar war 2 ) afy s 5@ T dEn @ o oaww 3@ | I 3G fE
fereft gfma Frearg & e wX amad W € | weeg & Frord Wl @t @ R ae e
A AEd R war @ g0 R @ smafw Pifvaw &R & 1 5 wem g
(Normal modes) F&d & | 30 W6 § &9 yam= fogref & sedsw wrw &S | 0
FfeitaT aT gz W 3G B Riftre et § 9 W aRE-NErT BT & | Saf § See-
TI &I FT @ 7 3W WA § ST 36 9 & Ia] ff @1 ) e F 18 96 @ 1w
TS TE ANT A BN TH AR IqHew g i frerd @ a it § agy o anw
aER & |

TR

30 WA # &9 & uvarg A9

o fifire et ¥ grw & g = Preww T aa

o A fauis & SnadEd WY qH

o @iy Wgly aur dife & AR & e de & diw A gt @ g T o @St
o T Jfew & g <t F T wrioer & anghy oftefva & @it |
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4.2 A= faarsl & rEEEe ® AN

' e & Ry P ol s omafy & @ e @1 AR W@ @ R
Pt &1 g T Rar o o @ g 7 g @ AW g Aol & onarw qun i
gufer &1 € | g% 7% e wa & £ QoA aXa onad Aé W@ | @ gee s 9w @
o o Reelt gftwa P @& amadders & ofommn A @ @ 2 W e @ A A e
BT W SE A & R e & aven gt e W R w8 | @ Rie s Rer
SR A SravaEar & oA e A & wE 2y

IO : A AASY B &S (1/27°7r | 7 HAgrE wor 127 k) & anmw, @ & oo,
TR FACG, BF T F Aler 7 TS &9 & (stop watch) |

I TR AT 4.1 @ W T | 3@ A R Avadr @ fra et 98 o @
wiieg {6 2141 ST (5 wam § 4 =T A4 qwr B) WWIT o ¢ & AT 99y 4 &9eT
et B aww w4 & | iy 3= S A @ SwadEE au g wifee ) T o &
m.-mwmmwmmmm|mr¢&wmmmaﬂm
T I8 feror At 4.1 F e e | sad ovag uw dfRE & sEe frowaer Rufr @
frenfya &t oz dfrg | T w3 W aE dow aE A ) AEe mAT A aid |
AT A 10 S F AT A B AT A WS Fewr awoit 4.1 F B & | 6B qeaTg
AT TC 7RG F Ao A HE A fifas sl s @R |

e ARoft 9. 1 : Prger e @ st

F. A Tl # A N IFET A FMOAFT (s) HATTFA (<}
[RY)

2, 20

L 10

wﬁﬁg&%%%ﬁrqtﬁﬁmqlmmaﬁﬁﬂﬁaﬁmﬁmlmﬁm
7 &n g8 oW R & B 4 mwra € ) aft Y A B A e Sf @ aradE wus 2
SAERAFT AT AM I a7 oW M o sradem s 2 @ W 3 R 2 ) w6 o
HEEE AW F & BT Sra gl g @ Aresd @ ot a s &
BT | 9 ¥ AGR W A9 9% e & %9 a® 05 ST st & srader § ot 0.1%
#maﬁmm|sﬂﬁsmmzoaﬂﬁ$mmmﬁmmﬁM|

e,

N e T




uRye gftems & forg I 30, 40, 50 a1 Tad Wt AUE ST & ww £ | A9 g 3w
Glﬁifﬂifoﬂ‘l

I ¥ A o S ik B & Aeds @ F3 a1 At A gt A dar i
Rrs 4.1 % famr o7 & | 30 7R AR OF Titea gt e o o 3d )

(@ 3 & W W AW BF TR I At 5 W wa £ |) @& QA W) B gest o
FE I & 72 & q® dwn wa & f5 3 Gt fefrat ¥ gftwa Prerg o1 gqer qwe g
Fafaq T 7% wE = 8 Rt W faeane g o A €

@7 PHE-02 9@ & wie | &t 70d 5 7 ¢ 9@ & % 0% gftwa dias &1 7y aee
Fras AE aRl | ARET oW TR gl ar argye Seml ® Rseor sarr Ryarel & s
¥ wd & (o 4.2) | o wds Rl # & saemy Roog S o @ €

HT o A A A F f G § F " Rrenfie 7@ aaem A frar Shiw

AT | Ivar 37 gfraa e gm /B S ST ada o o | we g s
[ FHEW T W | 99 AvE o &9 ] Rivam @ 9@ @ s 30 St = oane me
& gur wgEis raw aRet 4.2 € few § | I A Sadew did oy X | 9 At g
T, % | ot Iaws & 5 <anl & o &9 W@

- :' -.I AI :
o N
:r_a:nmm-.’rﬁ fhrad |

W
fam4.2: (a) auwer oF (b) I wAT AT T

T ged M A A e yEE ey Sfaw A | 3E o 8w @ 7 e €
fr fra 4.2(w) ¥ Reamar mor @ | @47 Qe Y o anw B | 3w fwfa @ R s
TdF i @ SeU W AEGEHR W Fee | W iR gE 7, €1

T, Ty T T, 0% @ar € 2 g0 e & 5 F o gt | o qed A P
Frerert & 7 gwen sifvoma g & fe o fafie Sfat &t smifm ot v &1

¥ T AT W By g @ @ R A 1 A g | wmE g F oRadw @ g
XM A & = vew @ @ & o e Feads ot safat m s oRafi o s
8| Iuw Rt =t dewgy dR v gwiEt S e awel 4.2 F fed

frew Wt 4.2 : wATHT st & Smeiew 9T g e s

Al &A@ (W) .

F.H, ark (R & @ AE N #W % R amg (s) 2 T
# gft (cm) (s) s)
HHERT TATATT AFEAT TR
feray ferar

Lot (8% Ll

L

wiwr el W arener
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e A il @ wAbam g WA q@r @) 5 @ Rl aed | e w0 pE g & 2 tax ds @ Rufy o aew oW
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AT B FERT SR A9 waier & ey arcft 4.2 § R |

T w= 3;- # wEw & wfia sy A T AR | (e wAT R @ Rt
& ¥ W A AR (frequency splitting) F&d & 1 5@ &7 Ap &7 Profa s & qur

@%“immwﬂﬁmmtaﬁ)lm&aqﬁmm%#ﬁqﬁrmﬂ#
T

wRafi et & 7 9 of @ &9 AT @ oRads & 9% o wewr § 5 gew Pre @ Ry
& g & 8 | W e ¢ $ Rrg I sty smafy aur @ 7w wrd R @ o
& I ars i wwd € | w0 i (e daw @ 7 @ oRmT @ i Remers Rokar
wift | s uftomst 2 R s woonierar @ e @it

fraf: avlg o er @M fe 2 R MR AP F AT oo, Wiy 2 )

Y 9% 1
= 19 g § o o € 7 S0 xEs o e g w2

Y o 2
9 N e 7T A o g v smgfy fures au gwe s & 4w A

Wt

4.3 = A & g W § st =i W emghy

T aF A G & R Pt gt P @ e Rearel ot s st goe @
FW aEd A & | T A gEd AftrafE St AT @ w7 F @@ 2 | 5 B
AT F AW e w4 5 OF iy & gk i § so e @t iy @ Edt @ 7
o FT & fog Ted X de & m R & it W @fs g e 8 | d gvErg
T SR T FAT TG @ DT & aeiE #fne | gt s & @ oftedw dar 2 2
Fe 3G 5 qE qifrer o Stem s A @ soe omara it TR v & 4 ww
qife & o & Far wRadw g & 7 oo 3 B T s it w8 @ |
TP A A5 TEAT T A0 oT P Ry w3 ot T gEe SmaTr 2R @i ) | AT 5w
T T m o TR’ T A (TR M E e W & T
St AT AfAt @ A9 iR @ @ &

Fof wiT 2 gty W B R T ARer 3 g SR e faf & Frenfa @R |
Fol I & OF AT & 0 S T @t e @ ol |y e g A @ @ @

B at 5 & 10 Fa BOACT Aradst § dh A /9T A wd @R | ool fanr qrooft
T AT IFH EEiH # Ry | T = W @ £ 3t Aife Rufit @ fig (Rftee
gl & fow) g Ry & ey |

1 s o el & fae s aredere e e 2 2 o orten @@ € R 3 AR
B | ATSE oA WS F AT FAT wrHiT dgh Tw o awmn £

—— == T T TETE reT - ST W TEN R Ay




e areoft 4.3 ¢ ol Frr o g

oy e 3

Fitran g Fre

longitudinal
fransverse

time period

cycle

frequency splitring
excite

interatomic
angular frequency
bar magnets

wave motion
wavelength

normal mode

out of phase normal mode

mechanically coupled system

coupling

coupled

mode

in-phase normal mode

continuous

gitmey st W e
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wraeieEr & gam & e

T 5 TR A @ acnded aur ongh § w6

wRE

5.1 wWe&maqr
e
5.2 af a ¥ stemft a1
5.3 9914 Ta & @aed 9T e
5.4 A & ufy TEE @9 @ TS & AORY 9T AT
5.5 womadl qur orghr ¥ Hdg
5.6 I=Taem

5.1 w&as

¥ wfia ee,. Peat @ Sefifee w e, Tefe, sean. 88 dgaal @ AT
HAid & oeT A dayy fot &) & oA 9w & B 5A arRt § A ReR R See
foF SmaT 2 7 W9 A areil & A B & (pluck) @1 FET (struck) R aw & At
TE Fiw @9 & P sow smfy s d & ) 3w oAl 35 e (quality) afe )l &
Faft W Pt #7dt 2 1 @ avw Soar @ f A & A # amgfa feR el W Pk
&t ¢ 7 T FF A A amgfa & fore we @ € 7 @ SO AT AW E Al @ I
iyl

ST ATERT (orchestra) ¥ fmrares & gA "l B A AUA OnT 5 Ad@Efa

{unison) 1 & BQ faw A gl & & 7 o F0 =T g0 F| g | we el gt
& oA 2 @ A @ o EEm g 3 W Rae arw @ (A gt A R WA A AW
Fi afcafim frar amr @ | g o @ gen B faa & A gra SO @l @ Sgie A 9
AT T 7S @ W i @A @ e g we TR R oA R A wad R W

et afim ATC @ agfy Pt BU @ 7 aft S fadt um & Brehee ferd @ @ R

=1 urgat & a9 e AW AR & @ g wOF A9 99 7 ew ey wA & fn
gt Rt & s # smgfe R @t | gRer 3 T g f w4 amgla A @
iy s wars @ wEwe w i Pl war @) 16 o @ s frew aun R @ A uig
W qgel & a9 Ant g |

AR drem q@ OBl oW A F s dRE & AW 3 A A F A qE w €
woR 7% ft 2w g fE AE AN F AWERA & § A caw At 8 oawl
qT 99T & | 38 WEF 9% AR $ %EA #9318 & 32491 @ AR fGhes | s & aw
2. 7od oW ToA & & B AT § TEe & ot Teel FmEee Aad w0l Pl
¢ 1 9f% e & Fiem um @ A TEE T i W F Tereed o Pl wdt @, e
#E gad & 6 aCie awr AR ¥ oF Wiy w9y & ey |

TH YA 1 I2YT UE AAW 2 fF o AR § I &9 # A1gie g8 ax ¥ & q49 99,
o iy 5E a0 $ T ay &ErEEE e ) Ee rer it w8 ) s s
Aia® & 74T & g€ g & BR 99 #1 Wifas afir (physical quantity) @6 @ sfts
Araal (parameters) T PR et & o U Rufo § o 79 ¥ @99 oF wrd @ oRafaa
FCAT & W € | @ | 3§ A d A ¥ qRedw an f e & a1 F g
TREdT @ gutar & | 3F o g Reft ot afm am & e g0t @ a0 @ IO & A

=2

TH T O S




& wy AR & W Amgfv & FRaw oom e der & ) o ww i # S 39T B gy
ferelt o T A 0w Frivew emafr & S & & oad S aal @ oo sw | A
TG IA T IEA UHE 94rs & KA 9 FRE wER P aedt 8 o

Y T T @ A T A S | e e F I qw @ ot B al i afe aw @
O A FGHT T I Afy T oAz A Piee @ @ e W # 3gat W
wntef ¥ O GREE g & 2 WA @ gR A § o 9w 390 s Rl ot o & R
wieré =1 faftr rget @ e derf @ o ¥ Swer ao & aoRe F @ sk BRr & 1
FiY A T TG T A9 AGR Rt Tt W AR T A o s Ao & qardd
w1 aRadT @ & 7 wE @ d A A o o s anafy F dew s S0 |

RE

W YA S A F ey A -

o f5dt afmr Ot F swmft W (stationary waves) 3@=T #T g

¢ AR 7 IO AW qiit & o @ A} ¥ @t aT IA W 6D Wiy HE S B
A & d9 s ' S g

e wimddf T sl ¥ wdv e ax o

® A ¥ Igyer Sward W (transverse stationary waves) ® AT & iU siw® WT &
fic 2

5.2 afm a) § Syl ad

ﬁ?&ﬁﬂmﬁm(nmaﬂmaﬂnﬁrmmawmﬂmmﬁm
R awn & | g ad F ofRear @@ a @ fag o somnft o sa s@ £ o
A ' (identical) WAt (progressive) A frra f2am ¥ 9adt & @ 398 Ireardhwy
(superposition) & SWMER o I@= gkft & 1| & o0 ot W F @9 od £ B .
ﬁuﬂaﬁamﬁﬁéﬁﬁlﬂﬂmﬁﬁaﬁaﬁﬁﬂGrﬁmﬁﬁﬁ(standingwaves)
it FEd & | sl @@ arg " (air columns) T aFE ard § I @ 97wt # |
o AT ¥ gw et qon @ A & i F s/ w1 |

mﬁmw@mmmam@qu@mwm%wm
it Bif @ | G @ Ow R @ @ A e @ o qE R Rl @ SR @ e amr @
.ﬁmﬁqma‘n'cmﬁmmh(@T%mnmwwﬁmmiant
IC FEAF OR ¥ TG a909T A G2 S A% & | A 2@ A B, wwn B, B w< fww
e & 3w fs fax 5.1 A Rearar mar & | diWifiey @ A w@T e w9T AR @ |ty
o & 9 E’lﬂ(unison)ﬂ‘ﬂiﬁqﬁmmﬁl!ﬂﬁf‘a’rﬁﬁﬁ‘iﬁr{l’ﬁ(mning fork)
Wﬁ'@ﬂaﬁ(eleclromagnet)'—ﬂz’fﬁmﬁlWmﬁﬁ%m'qﬁﬂgﬁ’fﬁ_
Rt o Gt & dta Rewaec w1 SR areds BB, % wat @ 5@ WaR auRiRT F0
& BB, # I arer I @ Wgl iy W @ g & 9% FUe B WY | wie
ot @ Rafy & aX-ds B8, 3 wwr § W@ V-Imgft & w9 W @ (&) TFEC B
AT |

9 Reelt Faftr Reqw @t R e drifie @ diew W TEd € Al AR TR S (forced
vibration)mm%mmﬁmﬁmamﬁﬁlﬂﬂﬁﬁ%ﬂﬁgﬁB.a’m
B, % wuafid Bt £ | 8 v s By8, ¥ & @ frvdin Rwmelt & el gf wmehw

SRR T o warked

W SRy F g

ot T Prft wrem F uw e &
ZH wW W Fal geofte Tt d
I W O @ (progressive

wave) T8 & | Igmft a1t ot
AT o o |

—

T @fteT & 9 A aghE
3R (natural frequency) @7
& & sgfr$ Foac B & o
T 47 arar & R wevfler =
a1 % @a & #rt @l (unison)
Trma |
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wwr e ol & b g W qwT qaEtod @01 AT Bl & | 5 Al & srendew & orgEer st @il Tt & qur B,

X B, ¥ & 99 &1 ] TF T I9A AUF GE (segments or loops) F FIT FTT s7aT
& a6 fawr 5.2 F Ramar mar & | o AEH B 9w o F o et @l o ot £
dt ot go figal W wft off Preafia T o | g smarr @ = fAga #@ e g

NmN

—— —

=a35.2: %) Aail F Rezrafa A i st aot

(nodes) et & | Py 5.2 7 foreig fagall & &V arr offe foer T & | g@d ok 3o W@
vt fig & sl o STt faenita st arer 2 1 5 fERsi &% weie (antinode) wEd &
Pax 5.2 % € A & waffm fear mar & | 99 @ 9@ A (fundamental mode) # Fu=
Far & dt 3ET 39 OF 9 & 77 & | 5 v ¥ &g W Proiy 1 £ o 39w
& weiR g € ) qq Prar f @fim aR @t smafr & q@ engfi (fundamental frequency)
e € | 3@ v @ fie Smavas Syew @ gt A A @

I : W & R derd @ dF W) ar (@ B daein aget @ divaw any,
AL, I qur @HeER 91E, 6 AT a.c. JAREC A faga 4w, faftr=r ama
safrdt #t 6 wity faet, g o T, e @, & 0, Jur eI |

5.3 QG @ ® TAOEH T AN

wahr & g AT F aE AR & afa T JEE @ RS auT A & #99 & Agh & et
TET R | AR @ T AT @ XA @ S (94 & (W9 @9 fFar f o & A o ade
)R & 3= A Il & o= @ F U o et @R fine o g e @
STERT & AT & | 3 ¥ & R 49% o 3w W s e At diw € i
T wEEa & @ § Fu g & T SO fee o ae

f5.3;
frx 5.3 F @ watn @ e araen Rard v 2 ) Rep e a6 dne & giawe @ A
ey @ fe 4ow & ax & wwr fig @ ity e | R & fage 49% € @ radew @
Frft @ WS (core) T4 =& (cycle) § & a0 Riwdia gaar (polarity) & gafda & & |
TAS GAEET AHIHEl B AR FAE 9% f Rrgd 99w @ & 3 srewd g & T 98
T A aNar & | A} wearadt 9(a.c.)@ Fqfa S0Hz & dfFA, A 100Hz & i
Fmgfir & F F |

LTTEETLTT




W W 1
afy P s @ R GRI(d.c.)® S & drg R e @ @ ar F @ e 2 ol w,
o 9T & A @ et 2

AiRftex & aX & @eH & 9T 0.5 kg W e @ | (afy A & ded xu avel & ww M
fretoms &Y df G § S a4 rE @ A T = Mg [eT 80 | @ e ¥ g ey o
2 3R 3 T 3 10 ms2 & wFd & 1) wiArfter & gt A @ 25 o @ g W
@ | 9 gy gas F o wafew w1 o 3@t T alhfier & aw w A wmr #
gad I 75 BT A IRty gare & & @ S o ] @ AW g AW X §Fa 8 |
9 wFfeT o1 a) @ Rren { e e @ a9 are ¥ @ Bredet & dfiw @ ot et s
# g TR & Fee @t & | o T F S el ok @ A0nded A @ &
gg A warg 1 Prfc wom @ el B o @ oo dard & Al ot qw faer & 100 Hz @
ARy & 99 @ 2 | TS WY JI wdyE agel @ §9 A a) & dad o @3 §
FRA FOTY | 306 99=7q (g 999 AT a7 ¥ @l o &G S R w9 7 oF TEet
A & wer A 9T MW ) oy B, A R Fur 1@ W A B, B 3@ & 9@ AR | JI0 0
@ & 7\ A & FOT o Jare & o anar & 7 afy W @ & Ay B, # Reda Rar
Fufg B AW ad I | A} B, & B, ¥ W & I W & & At agar & @ g B,
F B, & 99 7% g & W3¢ § 7F [ F709F & weT @ & A9 A B 9w | @
frafs 4 @ ¥ o= &1 I Sfrwad g | &g & d9 @ g # oRgee @ A Ew
fermr @rcefl 5.1 7 IRe ST AT | zES AR AgA B A 10 @t F g w @
srde faftr @i fve & Steege ) Redft o A & e Tawt gt A @ Rafa & gw wer
FArEiE W AR ® TEr s A9 PR 9 ) &9 @ AT 3 av 3 v dad Al
R argEis & g Fawr A 5.1 F fafew |

T mIToft 5.1 ; oA @W W rerdud gt Twm
am F ¥ #® ¥@M = 100 He
HE{ &N 8 ARAEE = L CT

i, (mywm rEw rm i hrampEifeew A el | o wwe e T A
W (he) | T=Mg tem) g | A= o
(V) HIT 931 A94 W JeH 9E tcm) {cm)

AEH M E AT |Amea

#T BT ¥ a ;0.5 kg F AN WO X TP R AR A 7S I9@ B TR AFE AT TAR
feris 4 swfF fafy & squm A #1 STl @RE (resonating length) & AITET 3R
SgaiE F Faw IRwr 5] F ffaw | v gen w99 gF =T @ f6 g d@rar (elastic
limit) 9 = & |

e giwivan & & WU & e wererwr o F & &4 o @ €, 9] @ wue wwt §
TE g4 o9ge w4 & Sewd | aers fefg § e grearer & deror areett F RRe |
1 E T N ag w9 Y T qrgare @ fies & ) e ot e & R @ warg @
AR BT | A g ofvedl # Sfuw o B At AW o W waderr & fEw &)
=& A91E & g arey #@9r sA w8 )

Ar & e

TRITRSFIT

WCEATESR IR AT Bop it T - g T T TN Lte BE L. TIRETEES

ST
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Fordef T & warguidt & ( F& P @ & oifew v € -
AN T
T AT TF AT B T qur HEY B AT AT dwo o wEadr § Rl S et

&7 uqe aE wva A & | A Fur T F qurd €99 i & & RNT o0 §XW atew & anT &

R g el @ wAEE W ada & | Smfg A AT TV wr A wwr 7, @1 A aar 72
Tl ¥ 7T @R | W o A Ty A AW T OF T O | @ ms a9 R
7€ Wl @1 g« &g (origin) & ol | SetUm, afk A @ 72 @ W wow e @
AR afy 30 @ 1@ F @A (slope) F W k@ A A 7 F 1oy gy P wE @
g -

A= kT
A T Tﬁmmmﬁwmmrﬂélwatﬂmq RF hee 7€
ﬂT)\—k,T" (5.1}

Rrad o w1 Recds @ awr &, o Reddi® (constant of propomonaluy) g | 3=
Fre & @gE (logarithms) 3% 9T omw fra aad & ff

InA=Ink +alnT (5.2)
qf J In N F y-A&T O T In 7 F x-y W W TG G o dmat atw Ty s
AT B |
At (5.2) @ AW A 1@ F gt

=mx 4+ C

# o1 W ad e E 6 y-Aw W ora S0 E@s In &y & A 3w @ 9 B wa G @
HaU & o & A o @ | ' e | A @ By a9t daumr @ o @i | ftygeen
st Aot d imaft IR I et s@ E P o 0 A 172

& | AfF o _Aad gauar @ dEn @i & o gaur @ AW F IR e s g
F A W &R AW A T TS Ay B frgfafen owe e e oA E

\k—'.
W W 2

AamT T2 ims duc e aag @@ T, = 64 N3k 7, = 324 N & frg el &
FTATT WA RN )

5.4 TR A wfv 3o oaEd B TEAW & a@E 9 yHE

AL P T A0 & Zor @ i A Pl R g & g o Rea oy $ -

fﬁ?‘l’l‘c’l‘%%?ﬁ‘v‘{mmﬁf|Hﬁ@ﬂm%ﬁﬁ-ﬁ?ﬁmqﬁﬂﬁ(ﬂossseclion)
are A e T & @ 9w - agEt & e e ol B oA o & gea
T8 YEd I WET AW & UEE qars & T 99 8% | I 99 07 § [N st 5
A & SE A ST & | o W A S oY W0 s N I F¢ | owg g @

HeraHiT W9 ST A aw i Raw i M um g A T | o

A - Sl T e i ) e o A dew anof 5.2 (%) § Rifew

BITER 1T

"o




frewr wrcoft 5.2
() : WIT o ek WaTk W}
TR & FETAE = oeeroiannieaaanes tm
at | = (cm) el o M
d (em) p (kg m™) (ke m™)

{i) (i} (iii)

b 0O B

(&) : nTe 9 uil vk @k B semae o et T .
3!1'{@7 =eeeee-....Hz

MmEATE  =.......N

w4, | o e g o | wte it F o & apod | oma | aindd
KA, 4 (kg m') {cm)y g | A=2| hg in X

ﬁﬁ {(.ﬂ ﬁﬁ — f(em) fcm)

= T T e P

Y A & aget F1 wew fael v offegl @ Ew @ dee qaw a|E @ gEne

T dz,q
4

afe el =S A R A T fter W A dE IES 9K 9" A0 N p W & a6
g1

u =

T & g6 W4T ¥ g @ amT 20 N (M = 2 kg) frw T 8| 39 # fag 9w |
9T Waifed g A 100 Hz &t amgfy & #w= &2 @ | agsit & @ 25 44 o gl
W G | o 5 osd w91 g &, onv Aqat @ fiw & gft @ we aEaifad &t e
R OF d5 § Jmafid A9 & 1Y &9 &0t Wil | 36 ffy @ 9 o @ oge @t
T @ @ wify tEe & 1 AgA B fiw @ g A dF § WO daw Ao 5.2 (@) §
fefaq + #ge & diw 21 7 & anor 10 49, TER w Ry & e | gt dag @
arcedt 5.2(7) ¥ fafgq | w1y derd wa &@ifwg o

I a0 & foe st Irdad R & Seosg ) we @ F odw ae ¥ oo ' @ 9 aue
T | IS WA & S ARet 5.2 (@) § eifer w1

M ALRA p D WA F @U-arg qfiEte @A 8 7 99 agar & o9 a9 A g9 & a7 92l
%?Aﬁamwmw.ﬁmaﬁixaﬂtpéﬁmwm%lﬁmﬂﬁrﬁaﬁ
mr A dna e & -

:\=k2#b

T8 b & Rt & T &, srquifasnr Rexis € | afieor & ST @ agns 3 ot ad
frrafetan d9v frear 2 -

Inh =lnk; + bing

Fynrt ot i
™ Frght 3w
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g AT it @ et qO T R ST9 In A 99 In g % AT WG @i @ oMU U6 aXe aT O ehft | peed e @ b

F A w@er # | e 9% ader & & % p=-0.5 ¥ | WS gry o fRT e b @
T R & 7 fwa qu oo v @ ey of S S rave @ A F 3R ww ae
a5 & | 7@ g T A IR 4 % e P ey Rra wa &

A %ﬂ . (5.4)

¥g g% forg Tq wanl & qRemet & o A, 73 & dfiw B day wnfta st g # -

A=k [X (5.5)
1

e ke SR Radis € |
W T 3
i) afy wFeT T AR e & @ @ aoref i g 7 af s oY P s 7

i) W e s Ao disier & W8 @ A A o PR W @ ey B 3 AT
Rt o T & | X AT W @ T fre (Nickel) w1 33 € ey A @ A% ¥
w1 AR o e AT & ane watwr awh Sk & W a8 7

5.5 wnded qur wmafr § A€y

forelt aP AR § seer st il @ atnaef e sngft ¥ dew mRE & # R AR 8
T H IE TE g (A F eftads 7 @ Rig et Rftrer smafirt 3 R
feour getare &0 17 | (37 A Rrgn 9@® T8 & awar @i ug aw ¥ dad o &
A $ FIT Io~ A B |) 9K B FifEe qa 20 N (M = 2 kg) & afw &R |

B, wr B, Agat & awww 25 ft ot gt w tew | Vo omght @ ww @ Tgst @ o @
AT & B, @ B, & Wy ¥ W | @fta Agw A @@ o A @ 3 ¥5 WAR @ W AW
Ha AT | T 7 W @Ry qw daw 9w R § & sfew @ | Roge @ g @
wf e & S UEC | @ @ 6 o @iy g o quned & Rl of Bt w7 g
(rar 29 R R # T aEERe & 99 1) @Ry R # v ar F e e
W & AR 9 &9 A @ar & 3 Sad et @it ot B ordt £ ) org fi-ft
%Bzﬂs.#mmaﬁﬁmmﬁmmmrﬁnwm|amrarerusgar
fi6 at aor @ty fogw % wtww # 1 O) @ W AW A wrAgdE A | St fen
FAE 3 I I # I T HE |

et ARt 5.3 : Wil war Ay § Awe
WMEFE = N

[4

L o RLEE B

v e Ty p i f———— T TR, T — h T T




A B, A B, R A 0T AP T 13/ A AG R A I st ol W winhef
sfm Rif 24 IR | TR ) wiRt A ot aw vard A o R g & A TR e g ¥ Foe
Fedt B | S qrgar ® deror areelt 5.3 F fifew | v darg oftwRw At |

T A R rawt svdaw Rfr @t o mfta fogel @ Ay Q) &7 AR darE @t e
grovt 5.3 F fafaw |

afy atmde & R R awa welt & 7 o e B & T emgfy & 9g W atRd
et | 9 w9Y & &9 5 e Wt g awd &

f= k; >\-r

TE &y Aquiand fas & aw o 9 o= e & ( fmer A7V faar N S
A2,.... T  witw difig | gR A 91 e ol § 0@ 7 0E 6 Y ue sE|
o= E SRR e R & T ) e SgA @ B S an N @ ome aw T g
AT TE1 B FaudT & AH ky FT A AT BN | ky B FA W & gor QY M AW B
Rg [T/7p & w9 & @ #itag | &1 3 A A @ & 7 AR w9 7 & @ @
T | zaa o g8 g 5 fEl aX § sl w @ aoree s agf @ we aeer
gt Prafafas sias gro Wifea e & a&ar 2 ¢

=L T (5.7
vy &R £F UEEA fA #tc 37 # Ren (dimensions) ©F & & | e o I g RS

wF AP AR # g A & 4% 9@ ARG q°T A% # afr g dErg @ s W
fofr #xar &

WY 9 4
. % AW & g & ax W warg gt W & mmw & i & ww ofad g 7

5.6 =T

AT superposition

JIATET TS resonating length

FUTAEAT R constant of proportionality

TR transverse

FRy oty cross-section

AWATHT T stationary wave

ATy amplitude

g frequency 1
4 plucked

F quality

T A stretched wire

Fomee wavelength

g polariiy

ez node

TEHA reflected

=1z

Lt Talit

L P e L T R e

[ ——




fwe el ot @ e €O T R Ay
yuiRd Fae
weredt e
WRITRaT Ay
- .
L3
LI
wafer g
/e

progressive wave
forced vibration
alternating current
elastic limit

slope

antinode
fundamental mode
tuning fork

unison
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HEBFTEAN ..o T .
WA 6 4 s fater & Paeft waret o7
TN-IMIMF FATH HLAT

THS AT

6.1 - SETET :
ELAL '

6.2 33 % Tl Fal T YGG AT 9 @ & 77 & 71K Aea
T IR T
BTG CEY
e - AT
BeérefraT 3 7 R A

6.3 Tl I Terr & <9 ¥ Souw A9 # A

6.4 AHTERT AR ypryT-SieE A GeraaT v F I THA 7 W9
6.5 WA-TUNE FY ST HT ITAF At fafbrall o afceraarsii # qemn
6.6 TearEel

6.1 WEdAra_T

AT H A THA A TS A 3 Sreren T B S Y 7@ 9 g€
BT 2 37 srera Tt Y srph & aficare s awar &1 ofy Az 9 oy F=T A2
PR & ol 1y 3@ Fop 7 R & sl e sty & s o 21 e §
TEIST BT IUTRT FF T I e (deform) Rpar o1 werar & qar faews
T (deforming forces) ® &2 R a& AT e Fearfiy & amfrer o s 2
FRTET B fer, af Pt A o S Rt gaTade e o Prerer R o
WIR TEH & ol 58 Mot R X o1ed 9IR & @) B wfare F aiad T amem
Al AL 9T AEd W A ger ferar wng at A O e e sy § av o
SITET € | 1R 3 S T bt TR (elasticity) Fed F1 T T B FRTA
TE T & q o9 Pt ot wepre @ wfiada o Rty et @ qar 9 & w0
&2 ferar ST & a7 sl o srawar F oY ot By ad 1) awq B frewor
(deformation) & &g faae sifyre a1t s sran 2, 2@ gh & afus
YTATE g g ‘
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