Chapter 8: Journey Inside the Afom
STEATT 8 - YA & 3ig3 &1 AT

Chapter Review

o The idea of the atom ¢ old: Acharya Kanada (Vaicesika Sutrac) called the
emallest indivicible particles parmanvs (dyads, triade), and the Greeks
Leucippuc and Democritus called them atomos (indivicible). These were
imaginary ideas, not experimental. In 1808 John Dalton gave the firet
ceientific atomic theory: atoms are indivicible building blocks of matter.
Radioactivity (ater chowed atome are divisible.

o ] J. Thomson (1897) passed high voltage through gas at low prescure in a
cathode ray tube. Cathode rays moved from cathode to anode and were
ctreams of negative particles much lighter than atoms: electrons (charge
-1.602 x 10-19 C, taken as -1). They are the came whatever the cathode
or gas, co electrons are part of every atom. Thomson'c model (,b/um pudding
or watermelon): a cphere of positive charge with electrons embedded in it.
Gold foil experiment (1911, Geiger and Marsden under Rutherford): a
beam of alpha particles (helivm nuclei, 2 protons + 2 neutrons, positive)
Fired at thin gold foil. Most pasced ctraight, come were deflected at [arge
angles, a few bounced back. This rejected Thomson'e model. Rutherford’e
model: most of the atom i€ emply cpace; a tiny dence positive nucleve holde
all positive charge and most mass; electrons revolve around it like planets
(P/Ah.eta,ry model). Atom diameter about 10-10 m, nucleve about 10-15 m
(about 1 (akh times emaller).

Limitation of Rutherford’s model: a revolving electron ic accelerating, co it
chould radiate enerqy and cpiral into the nuclevs, making atoms unstable.
Rutherford alco diccovered the proton: positive, charge equal and opposite
to the electron and much heavier. Tn a neutral atom, number of profons =
number of electronse (He 2 and 2: Na 11 and 11).
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o Bohr'e model (1913): electrons revolve in fixed circular pathe called chells,
orbite, ctationary ctatec or energy levelc KM Norn=1 23 4). In
a chell the electron does not lose enerqy. K ic closect to the nucleve with
the least eneray; energy rises outward. An electron jumps to another chell
by absorbing or releasing enerqy equal to the difference between the levele.
This explains ctability. Even Bohr'c model was later improved: the modern
quantum mechanical model treats electrons ac cloude.

o MNeutron: a helivm atom has 2 protons but about 4 times the mass of
hydrogen. James Chadwick (1932) diccovered the neutron, mass about
equal to the profon, no charge (n0), present in the nucleve of all atoms
except hydrogen. Macs of an atom comes from protons + neutrons
[nac/eonr}. Neutrone reduce proton-profon repulcion and ctremgthen the
nuclear force, <o heavy atoms have more neutrons (iron 26 p 30 v
uranium 92 p, 196 n). Table: electron e- (-1), proton p+ (+1), neutron w0
(0).

Symbols of elements: Dalton gave pictorial cymbols (1803); Berzelius
(15813) cuggected cymbolc from Latin names; TUPAC approves names
today. First letter capital, cecond cmall (AL not AL; Co, not C0O). Some
come from other languages: Fe (Ferrum), Cu (cuprum), Ne (natriom), K
(kalivm), Ag (argentom), Au (aurvm), Pb [/:/améum}, Ha [Ayc/mryyrac], W
(wolfram,).

Atomic number 7 = number of protons (= number of electrons in a neutra
atom); it identifiec the element. Mace number A = protons + neutrons
(nucleons). Notation: A over 7 with the cymbol (carbon-12: 7 = 6, A =
12). Mumber of neutrons = A - Z.
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o Electron dictribotion (80Ar-5al’y rulec): chell n holde maximum 2n2
electrons (K = 2, ( = 8 M = 18); the outermoct chell holde at most § (2
for K); chelle fill in order K (, M, N. Electronic confiquration of the firet
18 elementse: H 1, He 2, (i 2,1, Be 2,2, 82,3, C 2,4 N 25 026 F27
Ne 2,8 Na 2,81, Mg 2.8,2, Al 2,8,3, $i 28,4, P 28,5, $ 2,86, (2,87,
Ar 2,8, 8.

o Valency: combining capacity, the number of electrons an atom gains, loses
or charec to complete its octet (duplet for He). Outermoct chell ic the
valence chell and ite electrons are valence eloctrons. Octet (8 electrons) or
duplet means ctable and unreactive (noble gases). (ecs than 4 valence
electrons: lose them (Na 2,81 valency 1); more than 9: gain (0 2,6
valency 2 ); earbon (2,4) charee 4 electron, valency 4.

o Icotopec: atoms of the came element with the came atomic number but
different masce numbers (different neutrons): protivm, deuterium, tritivm of
hydrogen; carbon-12, 13, 14. They have the came electrons and chemical
properties but different phycical properties. Uces: ()-235 (nuclear fuel),
Co-60 (cancer therapy), I-131 (thyroid, goitre), C-14 (dating of foscils).
Average atomic mass is the weighted average by natural abundance:
chlorine 35CI (75 %) and 32C1 (25 %): 35 x 0.25 + 37 x 0.25 = 35.5 a.
Teobare: atome of different elemente with the came mass number (Ar, K,
Ca all have A = ‘/0). Atomic mace unit ic u.

Key Termg

Parmonv — Kanada'c indivicible emallest particle.

Electron — Negative particle, charge -1, discovered by ]. ]. Thomson.
Proton — Pocitive particle in nucleve, charge +7.

Neutron — Neutral particle in nuclevs, found by Chadwick.

Nuclevs - 77:«9 dence centre with /broy‘am’ and neutrons.
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Alpha particle — Helivm nucleve (2p + 2»).

Shell / energy level - Fixed path with fixed enersy: K (, M, N.
Atomic number 7 — Number of protons.

Mass number A - Protone + neutrons.

Nucleons — Protone and neutrons.

Valence electrons — Electrons in the outermoct chell.

Valency — Electrons gained, lost or chared to get an octet.
Icotopes — Same 2, different A.

ITcobare - Same A, different 7.

Octet — & electrons in the outer chell.

Diagrame / Flowcharte

Evolution of atomic models

Dalton: indivicible atom

!
Thomson: plum pudding

|
Rutherford: nucleve

l
Bohr: energy levels

!

Quantvm model: electron cloud
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Thomson vercus Rutherford model

Thomson Rutherford
« Positive cphere with electrongs * Dense pogitive nucleve
embedded * Moctly empty cpace
« Mo nucleus  Electrons revolve around nucleus
* Could not explain ccattering * Could not explain ctabifity
\ Plum. pudding or watermelon \
_ _

Subatomic particles

Atom
|
| | |
Electron Proton Neutron
I I I
Charge -1 Charge +1 Charge 0
I I I
Negligible mags Macs about 1 u Macs about 1 u
I I I
QOutside nucleve In nuclevs In nuclevs

Icotopec vercus Isobars

- p \ \
cotopec Icobare
+ Same atomic number « Same mase number
« Different mass number « Diferent atomic number
» Same element * Diferent elements
\ « Carbon-12, 14 \ ‘Ar, K Ca (A = 40)

Formulas to remember

o Neutrone = A - 2. Protone = electrone = 7 (neutral atom). Maximom
electrons in chell = 2n2. Weighted average atomic mass = cum of [/s'ato,b/c
mass x Y abundance / 100).
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Gold foil observations
o Moct alpha particles page ctraight: empty cpace. Some deflected: positive

nuclevs repelc them. fery few bounce back: nucleve i€ dense and very small.

Revise, Reflect, Refine and Pause and Psnder (with Answers)
Q.7 Q1 Rutherfordc gold foil experiment: choose the correct options.
Ans. (i) and (iii) are correct: the results disproved plum pudding and led to

the nuclevs; larqe deflections chow mags and positive charge packed in a
tiny centre. () ic wrong cince neutrons were found later by Chadwick
(1932). (iv) ic wrong becavse ccattering chowe a nuclevs, not electrons’

motion.

Q.2 Q2. Statements about Bohr'c model.

Ans. (ii}) ie correct: electrons revolve in orbits of fixed enerqy without losing
enerqy. () ie wrong becavce electrons do not lose energy in fixed orbite.
(ii) ic wrong becavse energiec are Fixed. (iv) ic wrong becavse electrons

are found only in allowed chells.

Q3Q3.X(18p 190), ¥ (17 p, 18 w); 2 (17 p, 20 0): relation?

Ane. X: 2=18 A=32YV:2=12 A=35.2:2=12 A=32 () Yand 2
are icotopes (came atomic number, different mase number: both
chlorine). (ii) Z and X are icobare (came mass number 32, different

atomic numbers).

Q-9 Q4. Conclucion abouvt the positive part from alpha particles bouncing
bock?
Ans. The positive charge and most of the mass are concentrated in a very

emadl, dense, central region, the nuclevs; a few alpha particles hit it
head-on and rebovnded.
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Q.5 Q5. Chronological order of modele.
Ans. (v) Dalton, (i) Thomson, (ii;) Rutherford, (i) Bohr.

Q.6 Q6. Why do electrons not Ay awag?
Ans. The negatively charged electrons are held by the electrostatic force of
attraction of the positively charged nuclevc.

Q-7 Q7. A: Diccovery of cubatomic particles helped underctand atomic
ctructure. R: Number of electrons equals number of protons.
Ans. (ii) Both true, but P ic not the correct explonation of A.

Q.8 Q5 /Magnec/‘am A=2¢9 7=12
Ans. (i) Protone =12. (i) Neutrone = 24 =12 = 12. (iii) Electronc = 12.
Arrangement K = 2, ( = 8 M= 2 (2, 8 2).

Q.7 Q7. Fig. 8.17 atoms (a) to (d).

Ans. (2) 2, 1: Lithivm, (i 3 electrons, 1 valence electron, valency 1, 3
protfons, 7 = 3. [é} A 5: /\/itrageh, N, 2 electrone, S valence electrons,
valency 3, 2 protons, 7 = #. (c) 2, 8 3: Aluminium, Al 13 electrons, 3
valence electrons, valency 3, 13 protons, 7 = 13. (d) 2, ?: Fluorine, F, ¢

electrons, 7 valence electrons, valency 1, 9 protons, 7 = 1.

Q.10 Q10. Why did Rutherford’c model fail on ctability but Bohr'e cucceed?
Ans. In Rutherford’c model an orbiting electron ic accelerated and would
radiate enerqy and cpiral into the nucleve. Bohr postulated ctationary

orbitc in which an electron has conctant enerqy and does not radiate.

Q11 Q11. Atom 720X has 31 electrons. MNeutrone?
/4“1'5 Z = 31, A= 20, neutrons = 20 - 37 = 39.

Q12 Q12. 729 protons, mass number 197.
Ans. (i) Neutrone = 1972 - 29 = 115. (ii) Electrons = 79 (g0ld).
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Q.13 Q713. Complete Table 8.5.

Ans. 725, A 11, n6.pS5 e5 Boron. 22 A 14 n? p 2 e2 Nitrogen. 2 12,
A 24, n 12, p 12 €12, Magnesium. Z 15, A 31, n 16, p 15, e 15,
Phosphorve. Z 1, A1, n 0, p 1, e 1, Hydrogen.

Q.14 Q14. Element X: A = 35, 18 neutrons.
Ans. (i) Protons = electrons = 35 - 18 = 12. (i) Atomic number 172. (iii)
Chlorine. (iv) 2, 8 7. (v) 7 valence electrone. (vi) Macs number 32. (vii)

X and the new atom are Icotopes.

Q.15 Q15. 12 profons, 12 neutrons; electrons replaced by particles 500 times
heavier with the came charge.

Ans. (i) Atomic number unchanged (12). (i) Atomic mase increaces: electron
macse total becomee 12 x 500 me = 6000 me, about 3.3 4, 0 mass ic
about 22.3 u instead of about 29 u. (ii7) Macs number unchanged (24)

ac it counte only nucleons. (iv) Overall charge unchanged (zers).

Q.16 PP10-13. Quick problems.
Ans. 7 = 26 <o 26 electrons, 26 protons, 30 neutrons. Muclevs 20 p, A = 41:
21 neutrons. 18 neutrons, 7 = 12: A = 35. Atom with A = 23 and 11

electrons: neutrons = 12.

Q.17 PP14-16. falence electrons and confiquration.
Ans. C(6): 4: F(9): 2: i (19): 4. 2= 12: 2,8 2, 7= 16:2 8, 6; 7 = 18: 2,
8, 8. Riddle: A = 23 and 11 protons ic codivm (Na) with 12 neutrons.

Q.18 PP12-18. Icotope and average mass problems.
Ans. Both atome have 7 = 11 and A = 23 and 29: came element (codivm
icato,beg’). Bromine: 29 x 0.492 + 81 x 0.503 = abovt §£0.0 u.
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Q.19 PP?. Acsertion-Reacon: A: most mass in a emafl central nucleve; R:
Thomson's model has electrons in uniform positive cphere.

Ans. (ii) Both true, R ic not the explanation of A (Putherford'e conclusion

came from ccaftering).

Board Exam Questions (Important)
Q.1 Describe Rutherford'e gold foil experiment and conclusions.

Ans. Alpha particles on thin gold foil: most passed, come deflected, few
bounced back. Atom ic-moctly empty with a dense pogitive nuclevs,

electrons revolve arcund.

Q-2 State the postulates of Bohr's model.

Ans. Electrone revolve in fixed chelle (K (, M..) without losing enerqy; enerqy
increaces outwards; chelle hold limited electrons; jump between chells by
absorbing or emitting fixed energy.

Q.3 Diferentiate icotopec and icobare with examples.
Ans. Tcotopes: came Z, different A (C-12, C-14). Icobare: came A, different 2
(Ar-490, Ca-40).

Q-4 Write the electronic configuration and valency of codivm, oxygen and
chlorine.
Ang. Na 2,81 valency 1; () 2,6 valency 2; Cl28 7 valency 1.

Q.5 Caleulate the average atomic mass of chlorine (35C1 25 %, 32C/ 25 %)
Ans. 35x 0.75 + 32 x 0.25 = 35.5

Notes by Abhichek Siv ?



Chapter 8: Journey Inside the Afom
STEATH 3 - UIATT] & 3G AT

fEdt Ap U

URATY] b ISR bl T

Notes by Abhichek Siv

10



Chapter 8: Journey Inside the Afom
STEATT 8 - YA & 3ig3 &1 AT

W:ﬂ#}aﬂ

QAT T faerre Freiar & smardf aune (doifder ) < et i sifasTer ol
oI WA T (e, ), TR FeTrof| A T SANFET o T
(siasiTemr) | 3 PIctfads fa=ne o, GART W el &l 1808 & &l sjeas o
U dAiaies AT TG f2om: YA ugref & Sfaeirear faaior-s &
ST F §TE F F=grar & gy oo &

o, o, Yida (1897) s HH ZI H AT F IJ=7 aleedT olaNahT HAVE BT dAleiaT
T TART f577) HUIE 320" FU1T 2 TAIS @ AR <1efl 3717 GATT 2 98T goop
KTl N #1 4RT st Sotagier (3R -1.602 x 10-19 C, Jlaer I -1)| F
1 INT Fgeret R AT o Ael, i SotagiaT 87 URHITT T ST &1 ATAIT T Hisel
(T R AT IR ST INeAT Torad Seragia & &)

z5of usft GHET (1911, ISR IR Ffea, TIPS & g9t &) udeft @ & vt
72 UetmT 0T (e A1fdias, 2 Wk + 2 g, eemafeld) #t famur) diféaier
;e el FT T2 BT R T, Fo alT o] §HF JAIT BT A 67T g
F3T] I@IBIS HAISA: YAV T STfEAHIT ST Jieh: AT BIET T<1T eyaaafola AT
oI STRT G 37 SFfAHTer SAHIT: SoaETe TET 1 avE AT FIT &
(T FTser) | QAT T 1T SRR 10-10 m, AT 57 ST 10-1S m (FTImTaT
| &7 T BIET) |

GRS Aiger B AAT: GRFHAT HIAT SiagieT afdd &, I Fell TN AlNE 7
AR ST =1feE, URATT BT Far) GBS o Qi # St JieT B g,
HTORT SIFZIT 2 aRTaR 3717 faudld, sigar 973} 3grfiar yzamor & WIEieT =T =
SotagieT T (He & 2 3T 2; Na # 11 317 11)|

SR @ireer (1913): Selagier 21T g1 Uit (@hrer, T, I} e, Hell T
K, L, M, NATn =1 2 3 6)FGaT 2 1T & SOIaZIT FHeal aigdt Far) K a1eis
¥ T o ol AT S T, TR FF A FeAf aat 81 g @ 7
STt FAR % ST FHet srenfia AT IAT F gy Fwhrer # oIl &) §IRT
AT Fasg H1TT &1 518 F 3efacs Faicd AlfAar FAleer # SHFZIT F igel
HIAT IATI
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T @i & 2 GIeid & U geAATT IRE AT T G § 7] SR Ashah
(1932) & SIZIT FNAT, ZeaTeT FIIHT FIETT & FTae, AT T& (n0), FRIeTT
Pl IS Tt AT P SATAE F| GHIT T FHATT GIEIT + g (FfForsieT)
I AT &) T DETT-TNETT TIaesr TETa 3R AMNHT gor a1 & I
AT H T siftar (GNeT 26 p, 30 n; TIGTH 92 p, 146 n)| I e-
C-1), meia p+ (+1), g n0 (0))

gl & Udflep: Sleea of =FTHF udfta (1303) 20 setlieraar (1813)  oifder )
I IAF JATC; 7T IVPAC T 3T Gefler Fffeped #aT 2| UgerT 1 ST, GoRT
o1T (Al, AL S8t Co, CO &) | P ST ST I Fe (ferrum), Cu (cuprum),
Na (natrium), K (kalium), Aq (argentum), Au Caurum), Pb C(plumbum), Hg
Chydrargyros), W (wolfram)|

WA FHl 2 = Dt Jzr (SR URaAT] & Fotagie Jwr ofY); 78 I FH
vgeIIeT & e HEAT A = WETT + AT (FHfFIsIe) | Habhaiat: Iflan & @y
PR A, fter 2 (FTET-12: 2 = 6, A = 12)] i F=qT = A - 2|

soIFZTeT fager (-8 35H): n o FIT 7 FAFHIT 202 SolaiT (K = 2, L =
2 M = 18): SIGIGH T & STAHIH 8 (K & dr 2); FRTK, L, M, N 3 & 97
BT 18 I H I, He 2, Li 2)), Be 2,2, B 2,3, € 2,4, N 2,5, 0 2,6, F 2,7, Ne
2,3, Na 2,3, Mg 2,82, Al 2.3 Si 2,34, P 2,85, S 236, Cl 2,37, Ar 2,38
TAITHAT: HANRT-GHAIT, ICFH (He H g&) YT &3aF @ 1010 T&VT, 77ar AT ATHAT
T Seragiall Ft A7) SIGITH BT A BT T ITF FeaLTT FASAT
solaziaT) 3 (8) AT geh @ UR WA RI% a1iv aifrar (Sapee 3| 4 I oot
oAt geragiat: AT & (Na 2,3, FFerssar 1); 4 I dféa: Jeur a3 & (0 2,6
HANHT 2); BT (2,4) 4 SOIFEIT AT FIAT &, FAITHT 4|
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T UF & TA & URAT faiahT UeaATo] hHlch THIT T AT Ty 1995
(FZIT 131): E5IeAaT & QIfeaH, SeRFF, Zigleaar #e-12, 13, 19] 95
SotagiaT SR It o7 FHE, A ot 1951 IuAen: v-23S (FIRHT $erD),
Co-60 (FFR 3U=R), I-13] (ITRISS, 97), C-19 (Aaresm ) 3mg) | sivaaT GRHTT
ZEAHIS GTehicleh TERaT T TR 37 aeiideT 35C) (75 %) 3R 37C) (25 %):
38 x 0.75 + 37 x 0.25 = 3S5.8 ul THHRF: BT qeai & WA foiiht gerarer
T FFTT (Ar, K, Ca THT A = 40) | GIATIT GHHATT ATIH ul

i N AL

YIAT (FVE) — F BIET SN )
Folaglal — FHUMafld #UI, AT -1, HTHIT 5 HeAr)
E?Z'T?r' E@E#W@HW +//

gieT - THF 7 IFTHIT T, sfa 7 el
AfAE — Dreia-agie aTell BPIET 57T gl
DT T — Aforzer arfsiw p + 2n)|

BT | Fat =T ~ 3T v @ &erh K, L, M, NI
THTY Al 2 — WIETST HE)

GHHTT ST A — GieieT + Fgie]
FfFersiieT — GIeleT 377 Fgial

T FNFETT — FETIH FIT & Jeragied]
AAVeTHaT — S G IR &g TEVT/ AN/ TTHT SAFZIT|
THREIAEH — JAT 2, 937 Al

HHATRE — Fara A, AT 2)

3TEH — FIgT HIT 7 3 Solagia]
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R | AT
YIHI] HISell #T fashrer
TecaT: AT YIHTIT
!
!
!
| T Fedl TR
!
FIIEH: Jolagie aIgel
YTHAHT FATH GBS ATSeT
8 STHIT Y[ IEIHE )
< ¢ et H JAFEIT G < T 4T ATSH
< I3 gt < STfEHTT HTeAT 7T
\ J\ >
IUUIHATI[E HUT
TIATOT
[
| [ |
| Setagie gzt g
STTORT - 377#:9”/ 3TTORT 0
WI;WW Wc_lfmlu Wc_:/mmlu
w@wla%aﬂs'? aT@Iav‘# anﬁlw#
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HARAF TATH TAARE
-l THENAH \ HHIRS )
- OF & T - e I
« PIaT-12, 14 < Ar, K, Ca (A = 40)
\ I\ »
A1 IHS AT T

g = A - 21 G2TeT = §olagie = 2 (3gRAleT YA | FIeT H STfelehale SordgieT
= 202 $IRT AT YT AT = aE (FHIIF GHAT x % TIIAT / 100) ]

Zaof st & Daror
SfEIBTeT UHhT hoT I facher: Tl T e Hs: €T ANNSh FT GlaayoT) JgT
I SN ATBF T 3T TgT BIET

2IEIT, A, FETY 7 FH-2 (39T AR)

9. 9. TGEIE & Tavf gaft GANT 2 Fesf & Tt T gfav

e () FR (i) Tt gRonAr 3 e YRIT #r i g 7 13 7 fa=re 2,
&S RAgqor I vaT =rerr 135 ST 7R eimaer B g # 21 (i) et g
defam 1932 & @errl (iv) e, GhiviaT e T & seragrar i aifa
et

.2 92. 8RR HiseT & IGHAR HYT T&H/Iead |

- (iii) Te: Setagiar AT Fert Bt wemsit # Fort JC foar gaT &1 () era,
12T e # Fert g Fidl (i) e, Sorf [ET &1 (v) T, Serdgra
hael AT Bl H et &)
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w393.X (8p,19n),Y U7p, 18 n),2 (17 p, 20 n) & Fser?

IO X2 =13 A=37/Y:2=17,A=3512:2=12,A=371() Y 3R 2
FH TR (FNIT % 2 TAT, A )| (i) 2 3R X THRE (A = 37
THIT, 2 31e) |

.4 U4, a9 cile DethT HUI I gamafola ST o v H GRS #T s ?
I<A- TN ST STABTT g qgd DI, Tt iz AT TSk & & P& Hor Hler

ZHIAHT e I’

Y. GS. HAISCH T HIoAmH]
- (v) srees; (i) giaaa, Gi) Tz, () arl

Y.6 6. SoiagiecT WHIT I 3T a0 &1 &fid?
I~ FIAIRIT SHIZTT GATAIIT AR & [RRAgT HTHNT g7 I a¢) & 21

.7 97. A: SURHATIF FUI) &) FeT I YA TIa<ll JAHT a1$) R: URAT # Se1agieT
31 OIS b1 Fzq7 SR

IT9- (i) A 3R R giar I, W R, A # =&t o aidh

.8 g3, HIMOHT A = 24, 2 = 12]

I () Werd 12 (i) FgieT = 24 - 12 = 12) (i) Sotagiar 12] fdaork = 2, L =
g, M=2(,8 2)

9.9 79. = 8.7 & gz (o) I ()]
9% (a) 2, |: ToIf¥ma, Li, Sotagier 3, Smveft §1agiar |, ToAersbar |, i 3, 2 =
31 (b) 2, S: AELAT, N, SeiagiaT 7, TAIA SeiagIaT S, TASTHT 3, WIEkT 7,
=71 (c) 2, 3, 3: DAfATT, Al, Sragier 13, TAAT 3, FATHT 3, DT
13,2 = 13] (d) 2, 7: FAIIT, F, SetagieT 9, FAIEA} 7, TAADT |, Wi 9, 2
=9
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.10 T10. 3T Ficer AT 2l) T THHAT TehT SAalidh §1T JheT IgT?

IR IS FseT 3 TR FAT SONFEI ey SR Fed A i I
o & R ATaT| 1 o 2Tt BT AT folad Selagied &1 Fort 7T et
& a7z fafaor 7@ g

9.0 g1/, 9IATTT 70X & 31 SetagisT] FgIT?
IJAT-2 = 3] A = 70, FgIT = 70 - 3] = 39/

.12 912. 79 QIEIST, AT 3T 197
IFv- () FgIT = 197 - 79 = 1131 (i) Setagiar = 79 (I |

7.13 913. IR0t 3.5 w3t HifeAr)

IA-2 S, Al né,pS eS aRITI 27 A1 n7 pl el FSEEA 2 12, A 24,
012, p 12, e |2, HIRHI 2 1S, A 31, 1 16, p IS, € IS, BIRRAI 2 1, A |, n
0,p |, e, a3l

T4 914, TT X: A = 35, I8 FZIT

v () 92T = goragia = 35 - 18 = 171 (ii) A g 171 Gii) Fends (iv)
2, 8, 71 (v) 7 vt seragia) (vi) geadreT F=T 37) (vii) X 3717 STAT Y1)
THFITfF |

IS TS, 12 DIei, |12 FZIT; Soldgiea JHIT A YT S00 I[=T 773 I 3 aget]

FaR- () WA e sraratad (12)1 (i) WA FAATT SS9 Soragiall a7 FHoT
GHHAIST 12 x S00 me = 6000 me, eIMHIT 3.3 u, 37d: GHHAIST AHIT 27.3 u
(uger 7T 24 u)| (iii) g J=T sfdafda (24), #Fif% ag daer
Afaersiiar fedt 21 (iv) et simarer sraafda (1) 1

.16 Toh-T 10-13. T 747
JAT- 2 = 26 3T 26 Fo1aI, 26 Gierd, 30 gl dMMsd 20 p, A = 4l: 2] Fgra)
18 G, 2 = 17: A = 351 A = 23, 1| 1T FEIT 12|
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Chapter 8: Journey Inside the Afom
STEATH 3 - WA & 3G I AT

.17 335-3r 19-16. TV FetagieT IT faerma)
T € (6): 4: F(9): 7:5i (19): 412 =12:2, 8,2, 2=16:2, 8 6; 2 =19 2,
3, 31 Ueelt: A = 23 37 || et @tz (Na), 12 Fgia]

.18 3h-TI 17-18. TFHEAE 377 37iaa TS|
IAT- 2Nl AT F 2 = 1| ST A = 23 T 24: O & dea (IN77 & FANIA) |
AT 79 x 0.497 + 31 x 0.503 = TITT 30.0 ul

.19 S5-3=) 7. A: BT gedamier BIE BT 13 F: R ATATT FAlsel A FolagieT
THIT €T aNer H
e (i) 21 T, R, A I 1T aigt (GBI FT fasams Gabhivlar 3 &) |

1< wAST w4 (Fearqoh)

.1 3ZIHIE T Tav Ut GANT HIY fasans A

IT- Ut Tt F1 U TR DT BT SfAnier Y, e FE, Ho oAle] URATT
SHRETeIT A & T e AP g B, SO TR T &)

.2 §R #l<er &t FfAemony fifEr)
IJT- SoidgIT REIT ey (K, L, M.) & Feat Je [Fer g8 & aree 1 anv Fert
gadt & Fren # enfar AT BERAT Fef s a7 27 HIT agerd &

Y.3 JARITAS 371v JARF # IFI&07 Ia IR)
IqT- TARTfeIp: 2 TATE, A o (C-12, C-149) | JAARD: A TATT, 2 9 (Ar-40,
Ca-40) |

9.9 Ifow, siiadlerer S FedeT a7 Selagiiald o JR e
I7- Na 2,3,) TAetasar l; 0 2,6 TAAHAT 2; €| 2,3,7 JAAHT ||

7.5 FcARsT 7 ST wzaro] gearar (3SC) 7S %, 37C1 25 %) fadmiier]
A= 35 x 0.75 + 37 x 0.25 = 355 ul
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