
E:e=r,, sfr+q.eU €rn ffnfirr +fr ,rri frndFEt Lfrre, +fiq
qsq-O, e€ riF16, 4nq qlis ffiflr +{s aiu: tg-8, hrfiydr5, }M

*a *re: 017 2-2212221, +{E t;:ott z-22127 93

<ry

HLtur=dsLIS

Uilq
)fiF6' tlr -&ott dgfu')q#q-- ,,

f+S, lq-a g-oiorR

fer: E'EE ffi g 1afr fEu farforre g' EHrd ue' ma ftffi I

1.0 S+}qg fsfr e HEiq trs rrrq fr g fuF{ry' ils t fq rr+s ed J ro€
fYe ug uJ fefrrrs4nne riqegfl iIaE sS @ S r-r-o-grrsq 6
Gl;r fqfunrg qae_frhr'rrrts r={S u6l fafuargi qu6'as kfuorq4
Irfofr d f€fdprr-6 fEfr e rkfuqHr g m{yEg m6iq J ae ir

2.O UEf UfrJU € ftrvu-a f€s hrrpvrt'+ fd qEE| H'.0 rys'f€u Hforrrr€T s
HHral il y A d 6d, fr t y W ure il EE BS rrgrr ffi g funryu'

ils A fq fid o4-lo-zota fq UHrq 1lsr1ql e q1"rg-,fc f6o'lf'g1
ugv qrg it rrra s yd,a vrn+ronlfa dg f€J qe ss a€r
fdfuhtrg ffi EIEiTsl HHr6 A f6re irs ffi & fu BFre fr wrfuq'
HlF6. ffill=filr tso ffiotg4ry'ES A, f,{g F=cR fgg f€ferr{rd+rrr S
ffifrte3"Qfr,rt6uvffuilElra ;r€r

3.o ffJs F={s ffi vrotrcrntk dr fte ai# A, E}r.a e U-djil ryn dl'e
f{ddArr+Str

EU'fuE

Ern ffrFmrr t7 hr3 fnds,e treo .iot
g6r**e& firfr: tg- oQ -&otr

gtrd+J u s:.gr t6 fufi+2{' d affr}r,t, rs t:
t. rf**eo Trarrg F_{6 ffi{hlr, risrsr
2. #.fi.)1r'E. (fr.fr.);{tul
3. HLrd fu' frfn{hf' }0r6kr (fr.fr.), $r's r M

a.fr fiifi{rrr' ta url fu{s'A trev ,ia,q



fuO ZOtg-tS u+ tlr's.tT€ rtfl'E - fefapr{'6' aHEI : aS - }riffi

sA-z (kfrrryrc f€H Sut'frfor'€t'u* SSt m+'a * SS)
lm - zors-rs ffi's - a#
Grfuur t: qf66#s (Soluble) u3 aqfc#c (Unsotubte) rrerdstet urfurla a'va'r

(ur6 : 4, riar : 29-30, kfaar : +-s)

&SExrm: *aro, srd, u'S, r.na, +J, *ri}, elaSro, &*e,groe,, fre*,, ftEre,

dE, Eil e'+6, ts-#rl16 3s, flr?i e'tsr
fafualt z: tt fgd# (Transparent), ,rfrlr€d# (opaque) u3 rlinnr- rlrfgg* (Transtucent)

=rgarerxffuttcmr6rt 
(urd: +, rin':3t, fufura{r: 6)

#g rrFa: a.ar* d fe #e, E6E, urE <'s.3g t, frra, dg e. rerr Dr] zr-eet

kfuar a: qrdst d e'xrrzs'rr* fecrd?r (Fitt6tion) ffi Eiff tu asrrr
(u'i6' : 5, riiy : 39-40, frfarrr : 5-6)

ddF rnra: fcr d &rd, *s, +{d, dqs, u'S, €q inFF, u"e1, *{d, rx-d, +J, ts*6.

rls, rdr
frfrar +: erEuE (vapourisation) afi fulE?t (condensation) I

(rfr6 : 5, riar : 4o-41, fufum : 6-7)

HF xu'a: Ffiffa #{, q's et qBz, i=r#, rea, urdt, fs}rarl

&furll' s: )rrffurs l1r+ ff+I3 ulrt er xffut*6, Ec?rrr

(v'6 : 5, tx, : cz, fufurerr : 9)

*#er mfit: arsrr, r,rd, u.Sl
ftfot o:'ilt-tr+*a(Batt-socketJoint)t (ur6: 8, r?s,: 6e, fufu,rr: 2)

Sd? xrm: i u-o'Ek *r{t }rfdar-},,f.Er }lfdrd itryi #, ffirui, azdl
frfoar z: amldru iT (Hinge Jotnt) I (uro : g, rirr : 69, fafsrrn : :)
tdF m+zr: t lrrddr-)lr.frr ryary t d3 a'rrsqrk t u'hr, ftfisl
frfom a: fdrr olxr ros tq. €s dE t ari fee s' T6?r'r

(rni6': ll, fr : to8, lll, fafdhfl : 3, 6)

d*e'ro{,?r: q'*u e i'*? 3a} (& 1i{q'3 k Utsr AEyr') , riHtrS, H,fer, zqs,
uirgt

frfoat' g: E* aa ffi (pin Hote camera) sr# rfSffiv re'ge'r
(uRt : 11, {ar : lt0, fefuryr : 5)

td? ror.e: af3'il'*a g'ira, qrgr trrg, rag trgr
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fua zotg-tg ut fur.r{€,tn'a - Efrnarrd txE : a# - xffi
frftar to: mf;rgEirunll1a'getrrotges?tl (ur6: 11, rJa : 112, fufuitr : 8)

ftfur pv6; tS EdF&6 d #e, ?iufr, HH:r6 EinrE, a'zra * riafrs fre, zqst

fafaflr ll: trs6faErdtTdioa? (u'6 : 14, rir : 140, kfutaf' : 3)

tfu frf"A: Ur6!} arg dqr g'ld4{r frR rE, g-il6

frfaar tz: ea grqrrd ffi ret$atr (rrr6i : 15, rtor : 147, faFoar t : t)

*d:s.xn'a : a.srs i ?a3, de, *#, eg gr* t

fufuar ta: usr F3 sr} u't ud Hqf *6-s tr (rr.o : 15, rirr ; 147, fdfdw i 2)

fifigt pg6; 8"64, u'd i-Jg, u'dtl

frfuitrr 14: al€r f+tr urafrr tf (ur6 : 15, u'sr : 148, kfuryr : 3)

tS? rna: t rs'ro ryra6 fiaf *H*itryi, t rfz dD rers, dc d* ry-a'e e i fdl6'8,

ure1, Hrf€F I

&fuar rs: ruf{ruerf6edf tr <u-o' ls, filr : lsl, kfle"rr : s)

td? rnnr: rcrr, fr'&'e' xls, rsre t

frfor tO: fit4 ffs !€'f,-E.e fS tr (qr6 : ls, frr : 1s1, faPort' : 6)

s.d? rx'tr: *{d, E'* SfE e' *s' t

frfrar tz: Eoft &rre (dB)rr tt'€) frars aotl't

(1116 : 16, rirr : 158, frFoat' : z)

**1r mgn: affig, xre xe-{r fiI* €ry Esr6', E5-#h{r u{3 Ed e f€}rrds fi.r:, u'e1, tJ }rt}

irsr
i0{f3 - H3+

kfuar t: 3et S En}rfsr (Specific Heat) e' ufu,akt a?6't

(rI.6' : 4, riar : 37, fafaryt : 4.1)

ffi r+mr: fsdr t3 lidl, iisr r{"a|, 31gA rr.et, Hq'r86 u'&t

frfuxfi 2: snr d drfit (conduction) ffi er ryfuila r*sr t

(ur6 : 4, tlE,r :42, frforyr : 4.6)

i#e'mrzr: q.sfrtf, htt, i)+df, xfent

frfrar' :: 3r{ S f+d6 (Gonvection) xr3 f€fr{s (nadiation) ffi e' ufui}tl q67v1 (ur6 :

4, riar : 43, fdfu,ar : 4.8)

61? mmr: +s dB €'6i} a6t6r ir 11k6, u'€t, f3{'nt, & fr iT'6, frHtrS, rqD'r, rHrnn'

u-dtrdrBz aB x'fest
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fulr zota-tg ui ftq rq€,tn'E - f€fil4r'?t EHEr : a# - xffi
frto,fr 4: *n*$ s UZ sdf ffius frfuar. e' affin}il aec' 1ro mfi-o es mfro ftfur{') I

(ur6 : 4, fa : 43, frfum : 4.9)

*$=' rrr.a: ri+i$, x'fer t

frfur{r sr Td +dtt t rd'Et G daI fu'rst 3rq ftde udt

(ur6 : 4, rirr : 45, ffim : 4.lo)

&Str r+r'a: ffi a'B sB E g' )r{3 k E}s 38 sF rrc:r6l

ftfoor o: ffi*anr forc d ffi'BE'3 €'rt6?t e'd ftfsar e' rarfur}tr aurt

(1116 : 6, rirr : 63, frfuitr : 6.6)

ddig, m{.6': ffiffroo+ fgr6, earHt6, 6rgi, sfrrea &{, H'fsF, €Gt inFE, ue1, rs u3

*s fua+r trot
frfr4fl 7: frEs q?t ftfrap (Dispiacement Reaction) er ,2{fu}}6 a€6rt

lqro : 6, &v : 64, kfuryr : 6.7)

H? nrr.a': **o, rra* a'd, *g fr us, atrm rsta, q"el, trs at a&5t

frfuirr' B: frear (vinegar) ,rA fIA fiii (aaring soda) feffi'-6 i'd €'A fafuT ' e' 
'{fu"}6

qg5rg (qr6 : 6, riar : 64, frfdrr{r : 5.8)

*jF rna: rro* rdry., ila=r lrarqil (a'ild), ffdwfd, *{d, fii6t i'5', fredt, sr., rrSt

fafuafl s: anrs rGa t € (crystats) s4tt
(ur6 : 6, rts : 62, fufurr : 6.9)

tfF rrr"a: **o, rsnra, Efiree #q, f36 # <'s'xB, t'-&, H'fug, errg m nfup, *s
fros, *e, s66'fJF, f6rcdtrrd, mfr-cgff,d*fEJ, utr+, aqors?at

frfuvrt' to: ta et tar qtnt dT 6 <tg e. eutB ul'a atet tt
(1116 : 8, riar : 80, frfoatr : 8.3)

*$tr rrpar qqrr, Arg'a, *4 s'd il'i-At
frfury' n: itr<rrf air6'i uet ffi tr
(1116 : 8, rlrr : 87, frfgryr : 8.5)

HEsrre: rrd{661, ugt, ar, *{d, u'$, rflrfra&t, reat

firfuxr tz: i,rirx ir€r d# ue' * ue* d# tt
(1116 : 8, riar : 88, fufum : e.o)

8ate, HHt6: aar* t l?s-e€ f,i dt, qrdr', qB fl' das S r*, rirrtrS, u'fos, alrt
frfoar ts: fi?t Er ur6tr Brrre a<isrl (rro : g, rtr : 102, fafum : 9.2)
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frra, zots-ts tti ftxr uq€ {n'a - f€fdl}'?{'6 il{Er : 3g - rffi

frfu)rr 14 : ft4 trs arft e' atfrnla aozr xB ftrA + q"S d ttre w e' rr3' EI -€E't

(ur6 : 9, rirr : 106, fafuart : 9.5 - 9.6)

Sdsrx'a: rrscEdt, frfa, ?s-afr=fuE?8, 2Tlzfz€tsi6-td, xfsr, rer-o, Ijt*o, Era

flf*, ftre-d ttrd, 6fr6, BErqa, Hru6I finisa, xlst
frfrar ts: Hl.Gt6 Eduis f€ l{-4tr's + Effi ffioqrfuJ a.d-6r ?I} t{Bffi er qrts}'r €E.€r

| (utrattnversion)l (ur6: ts, rir': 187 - 188, futoat': 15.3 - 15.4)

I m= xrna: rrda e, ffi i-es (ilT iils) / u-dz Urd, ffi, Eab ars, ris
I **, re : atgs6rel3€?ssoraeu.orrsfrtsE6'gsr

I ,.r.u , 15, riar : 189 - 192, fufary' : 15.5 - 15.8)
I

I m+ Elltr: al'itrfi f #e, 
"r€E 

rorra, ffi eetrE, ?otre trrd, ret sns, lh+*$t

I Amr rz: €tm eizrruB ureso k guo' 6rr e USftt e, urfoila a-Ea't
I

I (rra : ts, ria' : 193-194, fufutat' : 15.9-15.10)
I

| 8#c'Err?r: aat* * fra, rress &dfi, 9"5 effi, &rr t'sra, *r+i*t

I ftFo,r' rs: Eae r5a'r tu-** ff e" f{Fea t u} ft$ar Bmt

I (.r'o : tS, rirr : tge, ffirrr : t5.lt-15.12)
I

| 8+* mn-r: a.ars 6 Hta, fi{frt{, r5drr e. iu', ft$aa fsrat

I i+r's - uffi
I

| frfo,F t: a.cEdue'rg&tt
I (u'a : O, rtar : 65, frfdh{r : 6.2)
t-^.
| #s'mns: ft+{*, fii6 ffi, rffi e, iiil€r

I frfuxr z: arrs i dq at ors t a:s'i trd rret rer arel'tt
II (u.a : o, rftr' : oz, kfuiarr : 6.4 )t-^.
I 8Se'EH'zr: aEII d #e # *v ara-o, )i{*S, H'fsE, qrm + x}:r, u.e1t

I fdfeirr r: ftrd* * sz e A{ - g'{ E"dt f mrre'tt-
I (u.o : o, r?p : 70, fdfubfl : 6.5)
I

I SdE rrna: *s * F6'*J, *t{trS, H'fua, *s + 6ut, qE d uJd s'd, furA, e'Ft

I fafon a: ifirr (Frrcrron) uu su i 5:s'lr ffi treeq ree't xB roruffilr ear { M
I rdltEeEs?rl (ur6 : tz, rftr i 141, r52, frfoar' : D.3-12.4)
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fuo zota-tg u+ rh'E u{€ *T'a - f€fdl}'{'?t rrs : }S - raffi

61grnna: a.esi-d5/ffierda, fda, HF6, drr*, ?-lAdDFd, e66rdrsF{'6*t'f

as ffi, i'E f*sEt

frfoar s: Ed Efi u3 Qact t *rts a<i a'art

(u.o : ts, rt6l : 159, fifrm : 13.4)

tdig' rna: r'firrs g trd irf6r !o ur3 stdt

ftfua'O: rgrdart (1116 : 13, rla : 160, fafurrrr : 13.5)

612r rna: qr3 ? di} + fdrsrs (6-s), A;ff6, urst r

faioar z: ga1 fsrd d Hre,{H * ryes d+ t t

(1116 : 13, rtrr : 161, frfu)rfr : 13.7)

H? rrra: q's e'f& faror u3 ffiat
frtom a: ge e' gbnrd (Loudness) xB ftfqttrd (Pitch) I

(ur6i : 13 , far : 164, frfdrrF : 13.11)

**F rmr: q's et fdrgq, r*s e'org, s-o{'&6 * +d Df} qrdlr I

frfox, g: irirr Ezrrrdr grim Errdr rrli s.ffi +Dn f{ffr '3 g6t + uorrro fafuiar et D{fo!4m,

TfFt (ur6 ' ts, rirv : 185-186, fufum : l5'l-15.3)

teiiltr rrrc: E"6Ah + c.d fifffi, t{.6*6, €t t a,r}, aFrdr' 5Fa s5, iIE=r, r8s e'

EI){g I

ftfrar ro: ffi ffi sd# (Electroscope) E-6a d{-d{ s'dks €r{t0tt s qqu are;rt

(ur6 : 15, rir : 187, frfurfl : 15.4)

frfrar tt: lrg"gcs?'€ ftlrH (bws of neflectlon) er ufoia a3?rt

(ur6i : 16, r?ar : 199, ftfgo t6.t)

ddil€T xna: E.lr:rg eiFrE, gsrre irse, B-d'Ear dte, dur, E-6'fur !a-s Dr] zE-st

ftfu},{I n: Tarr i r$rdq(,:]6 (Multiple Reflection) E}:{ror s3 {Slth i rgtr e' ufufro

a-cr u3 a*$ffiu (Kaleidoscope) vc'Qatt

(urd : 16, rtr : 204, frfuryt : 16.5-16.6)

ftftlr ppTv; HH:rg Einra, E=5' ftrd', afi+, am, EH=r6 eirtrE, Eie' ?u t

kfu,r,F 13: t[{Ir et ree-frtrrs (Dlspercion) I (ur6 : 16, ri6r : 205, fufum : 16'7)

dd? rrrtr: Elr:,6 e@rE, ai+, Efu a-drfr fr #at
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fr,Err{€rhq, frfrrar.6

sA-2 (f€frr)rfrr frB *rrrt kPo?{'er rffitdt rrnn * rsl
fimr - zotg-ts t{B : t+
fqfdl?F t : rrgr6qr frttr g.dfus rer E gsrlar f a.arrr
(1116 : 4, fufum : 4.1, lia. : 52)

rdfu d ggg€r (rr.a +, fafurr' +.2, tis, sz)

t*er m{.6' : rfu sq, fare.d g,a, JFed, 3rd, t E} ei_Et rra.o t fiiar ur} rt* r

(rr.o : lt, fafuir' : 11.8, ll.n, ll.l2, {6r : 169)

**e'ril'?r: ar* tr m sr* e, da, EtE S i-A, ild J#, +d, ea riro g, zd:r,l
fdforr'4: gffi (sound) &+ te, Uf tr
(u'6 : 12, kfuirrr: 12.1, 12.2,t?y: 179_180)

*#e'Hr{'?r: b6 }f6E S ile, uJ6, u.arr, fz$ftf,ar *ea, os* ts, arsrr, u.atr
fdforr, 5: rrrftlo * ne 616 di eoar (Erafrfugr66) rdarr d EHfiErt
(1116 : 12, fafurr. : D,4, t6r : l.32)

t-#s rr*'zt': mrftfur <rff*l r

frforrr' 6: g& A rrirr€iB?rer urfipfi6 a66r1
(rr'6-12 , fafuar tz.s , ri.a, tss)
ffie. m{,?t: i.u.fur t'srila ag r$ry, q&Jr, ?tfi, ur$ rr rarsrsxt
frfuhr 7: airr * ar* (tg f e,re,l
(rrro : t+, frfum : u.2,tiar :215)
&#e'F,{'?r: +}LiilEdfusnr*aa, ffi, }rrrd8?, ufrsr
fdfolf' s: gw rrd6'xf3 sdtfr +€ t a.d6r,er,r{fu*il, {il6rr
(rI'6 : 14, fafuarr : t+.:, rftr : zts)
8dF mr.a: uJS rrurrfad S n-J6, aarfi-+, 614-d, ur€tl
kfurr g: ffE dlrti uftri g rtfuilor (1116 : 14, fafury, : A.to, t$ : 220)tdF mr.a: + d-{d, rlt1, fifA ,ab * sE r

teaflQatbh 
1

**F rrrir : iirfi, d* 
"16, 

arnrfi t *-ea Aai, *s fr e=, frr* e, 6is, qa,ir
fdfuxr'2 : rsrs r{arrg mr6 Barr6 E3 }?r} ufdt }rr6rdr +sr + ftfu..$fr

fffdvrr r: rfukr ge* e'ldfur*; air6r )rr3 gfir Brrrdc

I



t{+ trq 116€ {E E, frfdr}?r,?t

sn-z (Efrrarrc kF 6ldr frfor{r-€r6S ffit E{rr,+ fure)
firc - zote-tg TTHE. €F#
f{Forf. 1: # + qBr.ar5 &fuur er }2ffln}2y aTisrt
(r{rd : 02, frforr, : 2.3, ti6r : 2l)
Sdtr rrrnr: rrorrdd, rrso, aufc$foa *fus, e,>ed frrs, HE-E e, ts, fi+*S r

frforr 2: M )?r3lrrdr S rarua ffs frfr)rrr u rarfufl6 6611
(rr-o :oz, ffim z.o, rlar : z3)

*#er RHr6: udtrdd, NaoH er uig, dtge,Btd e, rirg, ss* Hgl I

fdforr :: * rt u$Eer; ilr6 €,& dfr,a ffi d0 uar
(ur6 : 02, frfury, : 2.8, td : 24)
SdFm+r': erg*fr, )rrd.u6, d,*J+-{Bff,d }frra, Ed ddd,

sw' rHer

| fr,For a: *srs +€s q.S t uli, fr S l?rk, te, arot sal
(uro : z, frflaarr : 2.g,1iy : 25)
&fu rrm: I SfH,rix'ar* @-S,arx eB-s+s.1, ar.6, nue$fe* r}fuJ, fs, fr_cHattrd, rraralfi, rifuas asrrq, fr*ry afir
kforr s: saflil *,fif4 u pH rrs, 46611
(urd : 02, fafdr{' . 2.12, ti6t i 29)
t$tel rrm: Tdnil S flfa, udLrdd, fcffi tud, ffie,rf,rfi y+a trroreforr' 6: ger e f{rmri (vEarrl s }rrfo+6 aird;rt
(1116 : 02, frfoarr : 2.tS, rla, ; 35;
Sd?' srm: rrgtr6d, rrdtrad i.rgd, aars F6+e n Es a}, Eefdreforr' z: *sr d fu t dE EE{ UEr e ; ,} q.si Dr} Drq=r 

=.#ilddnfi3 qirFt (ur6 : os, ffim : 3.8, riar : 44)
8#n rnrta: udrrdr#, M#r.,f,{ f€6, f6, ur} ury fu-crx tu_s, roao u$rorhFd)r' 8: qE+ gd e rhrr 616 qer + UBkfur" s urfurto retrrr(ur6 :03, ftfod. s.lz, f,ry : 49)
ffium,n: anrdf aru, S;il+*H, )rrrfsfirr6+a, rr{rrdd}rrt.r

fur, d-dil, ov f H,

turtAatiah
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,€,nru u{€ {EE, frfdr}rf,?,

fdforr' e; ry&lt f,frlai n arer S rrrre.r
(u-6 :03, frfvrar s.ta, rfty : sf)
td? rmir: i+ror affij, ric,fr,ro{ rrrer,++ }frrfi a;g€l.J, H+g6,, EE6T.fi8e,]s., H, sE, dreEr+e*a,.s, TiS3Er
fr[fd]rr to: €ax t fin{ f rr+rerl
(ur6 :12, fufuar tz.t, tizy :226)
&,lt' rrpr: ?'dAH * sE, ,}rnfted, so flb fr.s irra), i6a,+a-d, yi dt stsrfrfdlrr lt: sr6r e,ffsiq d fcrfu,dirdl ErB a'i,6[r g urftr]a aeo,,r(ur6 : 12, frfurr, : n3, ta, 1 2291
SdF amn: C'r - €{ dga# }rr} H d 6rsAH J_dr, rrddr *#, }d#, }Alon_c?, 3r}Ss,-dt
ftfvlr tz: ffi-f&r 1116.E & f+6 qEirdr d Effi*q tfi '3 gn r{Biq r1g'TC6|I (ur6 :12, frfurr tz.s , tt, : zl+)
tdig'mln: fda-z urs.E& fJrr {B.iq, fi.6 +6_a+c_d,

strt
)rt{r+c-d, di+, H, 3t} *

fdforr ra: fda_fda ur
,r:r, aerrr (.,16 : 12, #rfffirf'* tua + gs rretu

8*irmm: fti;-fdarme"Bffu,fgeq, 
+ralfl_ed, rilfl+.d, dfi, }d, yifr3"drfafu)?r. 14: fmr# qro e+ sw e eE?, g.* g* * u url[r[6 q_il6r1(t{r6 : 13, ffirr' : B.a, t6 . 2527
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