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FOREWORD

The National Council of Educational Research and Training (NCERT) is the apex
body concerning all aspects of refinement of School Education. It has recently
developed textual material in Chemistry for Higher Secondary stage which is based
on the National Curriculum Framework (NCF)2005. NCF recommends that
childrens experience in school education must be linked to the life outside school
so that learning experience is joyful and fills the gap between the experience at
home and in community. It recommends to diffuse the sharp boundaries between
different subjects and discourages rote learning. The recent development of syllabi
and textual material is an attempt to implement this basic idea.
The present Laboratory Manual will be complementary to the textbook of Chemistry
for Class XII. It is in continuation to the NCERTs efforts to improve upon
comprehension of concepts and practical skills among students. The purpose of
this manual is not only to convey the approach and philosophy of the practical
course to students and teachers but to provide them appropriate guidance for
carrying out experiments in the laboratory. The manual is supposed to encourage
children to reflect on their own learning and to pursue further activities and
questions. Of course the success of this effort also depends on the initiatives to be
taken by the principals and teachers to encourage children to carry out experiments
in the laboratory and develop their thinking and nurture creativity.

The methods adopted for performing the practicals and their evaluation will
determine how effective this practical book will prove to make the childrens life
at school a happy experience, rather than a source of stress and boredom.
The practical book attempts to provide space to opportunities for contemplation
and wondering, discussion in small groups, and activities requiring hands-on
experience. It is hoped that the material provided in this manual will help students
in carrying out laboratory work effectively and will encourage teachers to introduce
some open-ended experiments at the school level.
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PREFACE

The development of the present laboratory manual is in continuation to the
NCERTS efforts to improve upon comprehension of concepts and practical skills
among the students. The present laboratory manual will be complementary to
the textbook of Chemistry for Class XII.

The expansion of scientific knowledge and consequently the change in the
system of education has led to the development of new methods of instructions.
Today the stress is laid on the enquiry approach and discussion method instead
of lecture method of teaching. Unfortunately, it is believed that study of chemistry
means abstract thinking, writing long formulas and complex structures and
handling complicated equipments. The reason behind such endeavour is that
even well-endowed schools tend to give only the cosmetic importance to the
laboratory work. Childrens natural spirit of inquiry is often not nurtured.

The new syllabus of practical work in chemistry has been designed to cater
to the needs of pupil who are desirous of pursuing science further.
The fundamental objective of this course is to develop scientific attitude and
desired laboratory skills required at this level. The practical syllabus includes
content based experiments, which help in comprehension of the concepts.

The project work is expected to provide thrill in learning chemistry. It is
expected to serve the real purpose of practical work, which means inculcating
the ability to design an experiment, to make observations methodically and to
draw conclusions out of experimental data. The real purpose of practical work
should be to enable the students to represent the outcome of experiments logically
to conclusion, with genuine appreciation of its limitation.

For each practical work, brief theory, material required, procedure, precautions
and the questions for discussion are given in the book. The questions are aimed
at testing learners understanding of the related problems. However, teacher may
provide help in case the problem is found to be beyond the capability of the
learner. Precautions must be well understood by the learners before proceeding
with the experiments and projects.

In order to provide some basic idea about the investigatory projects, a brief
description of some investigatory projects is given in the book. However, this list
is only suggested and not exhaustive. The students may select projects from
subject area of chemistry, interdisciplinary areas or from the environment.
While selecting a project, care should be taken to see that the facilities for carrying
it out are available.

Appendices related to the chemical data and logarithmic tables are attached
at the end of the book. International symbols for hazards and hazard warnings
are given at several places in the book. It is expected that this will make the
learners more careful about the environment and make them careful while
dealing with the chemicals. Some non-evaluative learning material has been
given in the boxes to provide interesting information related to the practical
work.



It is a pleasure to express my thanks to all those who have been associated
at various stages of development of this laboratory manual. It is hoped that this
practical book will improve teaching learning process in chemistry to a great
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Do You Kno

According to the 86" Constitutional
Amendment Act. 2002, free and
compulsory education for all

children in 6-14 year age group is .
now a Fundamental Right under

Article 21-A of the Constitution.

EDUCATION IS NEITHER A
PRIVILEGE NOR FAVOUR BUT A
BASIC HUMAN RIGHT TO
WHICH ALL GIRLS AND WOMEN
ARE ENTITLED




254 1
slaa

(Colloids)

ARAlS (A1) GlaRML gletdl SR glastl 2AH A1e quiolL d Fa Ay © i
25¢ 5el (single phase) 22 8, dH 69di Ul s[Aa gl [[uHioL welel . FHl 15 ygid-l
e (fine) 520l (wRANA sa) (dispersed phase) oflst ueldul ¥ uRAUA HWAH
(dispersion medium) 5¢ €9 A1l URARA 2dcl i 9. uRANA sallL sl uRaud
UL AL s AL il A2l 518 5 SSlsaHl dil BRIl HIel ARAL € A%al ~l-il
RAAL 2AUAAS AHRAY B, s[AA S8 ALEL AYDHL 5l SEHL (size) AR W2l G &
ugl Al il © 5 uRauA Wyl Hdlid €l 9 (109 - 109 m). 88 Hi2l 22l
% sfiamy uRAUA 2 9 Al Gelswll 213, dlgr a WA 8. %R sRaHU A
el QAL UHzAA Betswl 6. aoll, ax-l [Ausaiol waudl RN sal dds 27
ULl WRAMA MIRHHL €l de Al (sol) & 9. WRauA 1 i wRaMd sal a2l
WRRURS (Bl 2acia UHIAL AL 6 [Aeuom] ddAHL UL 6 dHHl U 8 gaA1RW0
(s1a5-21¢5) (lyophilic) 24t galdRll (s1as(@R14)) (lyophobic). % WRaUA HiedH Wil
QL dl a9 2053 i1l (hydrophilic) 2t ssalf@R15( (hydrophobic) 5& 8. Ssi-l
%€, 2212 et e gapi-RLl Al V. diwl o otrlldd 3RS SSRGS, AAMFUH
SISO 2 UM Aes1ds galQoll WAl Geleal 8. sadlil otriae-dl Jedls
ugla - AAABs uglazil, agdla [@aen 2 W5 9. A HHHL dH ol USRL
Al otiaard ellviall i Al wglsedl vl wee ellviell,

Rq :

(a) 542 27t (b) galdaRw(l Al ot-laal.

[Rigia :

gao2A0(l Al WRAMA saiql st uRaUA HBHAL s8I |2 iRl
(2154901) @lenefl 20 Al galaRll Al s2di a2l Sl 9. WAl efldl Wwe
oL WROOll FaAllelR €9 : Gl (charge) il glds A3 slAadd sRld glasdlyH.
gat-200(l Al 2l Wi Head gas 4l slana el slasdly- (solvation)
FaAOlElR Sld 9. Ul galAR1ll Ale sleany selidl eel 2ldl Ud 53 €9, d-l
@R o8, sfaanusel gianl (RAlbid 8 6 i dell 288 ad el 21 AR 4 vl
B GO A3 O, WRAGRAL Aldrl 2dls Geleell R v 2R AS1HS V.
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o33 w3l :

QARALOL AAAL BelgRUL wudsd 3Rs Hisuds © ¥ [Aay
wiel dlfal aRH wisllHi FeCl HlA-Hl4 GHcusl 1o . gaysd
5Rs isAGAL 1L ROl A FeCliril glagtd NaOH-L slagiHi
GHRaU] HAL 9. gazi-R1oll Ala A o Aoy naidl A8 uedd Bis
sclell i galdail ol astd 9. galdell wa Al o B
s 2 garaqiel ol astdl el dxsdl erilae we [afiee
Ugladl Gudlal sal U 6.

ofls2 (250 mL)
QA
QA Ra

4
[ ]

| e [MU2 (10 ml)
21[3d U2 (20 mL)

[3d AAousR (100 mL) : 218

DAy o 5% DAl
pas T o ARUH 5ARSS : 5g
D s ”: o 35 sl : 2g

I e AfFaY sdRiSs : 2g
N | WA 5
ST R . | o RAAPLER : 500mg
CAs e v SRS L 0.2g

Aeyllran =
selusss e iy
23475 Soml.
HYlor1l o

RUHSIRS Adaell

o o glRyn vl LS,
ylail 1S »12q1 43Ul 5231
/8.

ugla :
A, saudRel Aad s
L Sail usell e
(i) 250 mL 6l sl 5 % (w/V) NaCl 100 mLsic, oiwicll.
(i) AR Ryl s 6F LA 2 Bde ay w3ela vzl dl
et AURUH SARIS AL glaRiHl G2 el 13 2d seldl
gl vildl A 5 Al AR Ad oiAe 9.
11 2214/ojgR dld
(i) 2lBd AnusiR-l 1eedl 100 mL [FRaEd well il
e det 250 mL oflsul 4 dl 2 dA Gsial.
(ii) 500 mg 2213 adl el 214 welHl @Il (paste)
oidledl 2 d=t 100 mL GsAdl el Add salddl s
A GHAL wa. ¢qotgl Gaal udl welld 10 Flse w2
B510AL WL Vi gellddl L. AlE ot=dll vildl e Yo
oirlldd QolEl A del AvllAdL 6L

B. salawell Aadl oiruaz
L 3Rs sisudsHiealilnay igisues
(i) 250 mL 61534l 100 mL [F2i[2d uiel el - d- G510l
(i) Bsodl welHl 2 g 3Rs sl PBFMAN sdlSs
GHRL 21 AR Ad saldl.
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(iii) oiloa 250 mL 6ll541 100 mL (R2df2d well el 244 d=
Bsial.

(iv)  dotssi (ii)Hl otridal 3R sAlRISHUFMUY sARSSL
10 mLA Gs9dl wigllMi Add salddl od st lu-2u
BHCAL e L YL 2sH s2US[AFE Al 1oL Al Al
Al welld Gslaald g Avl.

1A ASIES Ald

(i) 250 mLolsaaton (aRateon) 6lls4i 100 mL [Faled
uell dl.

(i) ¥l 0.2 g wuAMYA AHisALDS GHA 244 6ll5340 glagiA
Bsloll.

(i) glagt &8 ULl st ol dl.

(iv) oudal syl H,S L ar 20d il 34l it uestss
(H,S) ay war sU. (Bt el Guallal edgioset
AGIOS AY UAR 57l HIE S).

(v) i HS ay Adiauiall dHell oy s sler sigl
Alvil 24 d-t ouell @l

(vi) ounad RAMUA ues1ds Ald A1 RlSHd s

ATATATATATATATATATATA
dddddddddded

AlAAN2AL

(a) 221, 2le, 35 sellr1s, NefHMHU sA1ASS AL s[AaHy glagil otiadl avid qoLEl
2l glaB Bsodl uiellui HM-HR GHRAL %d 2 Add Sdlddl €L AL Ysldl A
QY WHIHL BHAML Hd dl 2asud wRauel.

(b) UAMUA 25A0S €M B O dedl 21 R8I Gudlol sul vl €35 avid dd %
sl 4l Al

(iv)
(v)

(vi)
(vi)

(vii)

mm{ims ysl :

dd ardlds () gslan 24 slaany [@Qaud a2 sdl a [@oled sl ?

dAHIRL ALFEL WAL GUALL Sl Sl ddl sedls Ald (sfaadn) 2ol oldidl 2 dul 2101
oLl

slaie 3dl Ad U w52 69 7 udlol el oididal 3Rs SLSsASPRMUH 155U
Al AL HS HAMIR A B AR VUAMUAN ASLOS BRIGIR qud & 7

el ved g 7 el sl idl Ad vaa © ?

AesL slaaHy Ao ardlas saeHl sdl Ad sdl ast ?

gauRR0 v galazill Aauisl sul Alad Fami (gel) 3l wasiy 24w we ?

Fd i Al 92 dslad suldl.

UL B, AEAHL 2t A2 WAls [Asinul sladiqi »iqudlol su 8 7

3 I
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o33l AWl :

Rq :

oirllddl Ald- wRsAYRL (dialysis) 4% e 29

y

o WHe (A¥UsL)/

AQZ AU . 9s ofle (sheet) | ® Soril udeld
| (30 cm X 30 cm) 5@ sl@any uRaus ¢ wdlaL 1141 tlcledl WHISL
’,-" \ e 28 (trough) C s C e (Rl el : og3Ruld wMIelL
SN (s wa) e yarde Bis ARiee s w3Rud wwel
3 S5k Doz wddl 0 e Riear -usze : o3RULd uHSl
o s ;6
ugld :

() wAee/AdidA Yur+l 30 cm x 30 cmeil ARA e 4l

(i) ollest wielMi vl A de g SR AL

(i) WA A Yuel sigi Seiedl el siaHy WRAUAA
L.

(iv) g B3l ad olidl A visld 1.1 4l salen wHdl Ml
ulleidl 2sHl desdl.

wgld 1.1 : slaayg yelsw

(v) 2122 24881 sAls ugdl 25+ el il eros3l vzl sl
53,



o

(vi) 2sHirl wislld 2 881 5AlS oleddl 6L A4 %l Yl d Na*
2l Cl 2l 2igfa2lel 4sd i Al Avil,
Na* 24 Cl- @Al 52018l Wie ol sueoilil 2suid el .
s suollul qRudd [Bhs silRiee U i ol su-dll
Ricar -ltge glart GHRL. Y-dd [Bs xiRiee wia dlow » a8y
Na® uasti-l ¢ldd »ad 9. s Riear Adge A1l use
28U SARADS AL ol Yad o,

(vi) slaana [Qgu-l gglseil uHd ikl

Ay : deaus Bzl wzedus ag) 4y €lu 8. ddl 2uql By
2 AR €9 5 Ul Y4l slaany [Qau- suy-ial 4sa ad
4l esuid wel dar 5 AR aed] vl

AaAdlll

(a) wRdANE W2 Wl 6ol sard otrildl. el wiRlld ool elma ad ALl wsi.
WA 6101l AReAAL (1) owor wielll Auelel Gur il

(b) wRsAuRL eMald AHALdR 25U well sedl.

AALHS UL ¢
c [ ]

(1) weanedl Bl di 3ol A vl otricl wsl. i siuglidl quledl 9 © ?

g :
%el-2%El el WHALL (emulsion) 221150141 UIALSIRS1AL SL0UAL
(role) 2AGA1 47l
[Rugia :
iy ol UsiRAl slad 9 oul uRalld sl »id uRaud sy
ol Maldl el 0. wlul, uRalid sal 2 WREAUA WM AU
wiel vl [Aeiled saUMl 2Ud 9. % U0l UHIRLHL SL%R SlU d-
ulRalid sa s& 8. s ¥ wler A AU WHIBHL SR S1dL d
ulRayq w53 9.

U danl wiell Ae el 2 9 UL 2 g8y glasl
Al 4a B % AR Ed © A Al welul dad wan sé 8.
ALl AMAU UG Al d dd 2 el 24 6L AL 2040 Wil Ay 9.
oel-ogel ddsl uelul B aaidl audl gel-4€l $ia 9. daxil Fs

| ©
| ©
| ©
| ©
| ©
| ©
| ©
| ©
| ©
|
o
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32l w3l :

galdl &Hdl ddl Aeld 2t d GuRid di sataasdil ugli
(¥ed 5 vo ARl sdldd 2adl AU Al d¥ galdd) UR AR
AL 69,

e e yrellel wiAsl 2dldl 18 waasiRs Gl atzl
ASLA 69, HlAl WHASIRSIHL ALopt slavl 6. Ao diofl guial Hlddl
stollf5ulas R AURUA &R 41A D, Pl stelilBua w4 ddly
Gl 8 % dd i uiell a2 vidAyYlA (interfacial) yrodial sty
6. dell det wiellul gled 1y © A wailsel a9, Ayel wudlsel
He w33 Aol Alsdld ALSNAH (optimum) Aisdl 5¢ ©. il
ASOAH Algcllell ALY AL AU UHIBL USRS wHdlsL 53
asq el viAsudd el Aol sl elaldl dasl welly
WA At 22l Sl 8 2 dd dal Wil 2dud staoilsel ay
ANY & 9.

e sunell £9 VL o AUlLYUAAUS : S5g
e aw W G e ARua dd, vl
Lo sarell 2es s 11 dd, glad A
[ e sl ul 25 i Yol det D85 Gllwiril 10 mL
e 2@y Qi As Y
ugla :

(i) 1 gaweymenasd 10 mL [FRailed welul su-olHl 2iouo
il AVd SAldl - %32 BRI dl sAAGHIAL glaRlA 21M S3U.
dd ‘A’ al RuléHd s

() AR sl dl dHHl YR B, C, D 2 E 214 [Ral- 530, 835
sunollil 5 mL [MRal2d well dl 2 dHl susell B 4l 10
2lul uAA dd, su-oll C 1 20l dextl 10 2lul, sa-sil D
1l gldaril 10 Ul 2 su-oll B 1l Halld del 2is4 GHRL

(i) sl B A i [He 1 avid d saldl 244 usdl d= sa-oll
sl 5L M dd o AUl A1G 53 el il 2R Aol
ugal HI2 @ldldl UMY ML,

(iv) C, D2 E suqoll w12 ual ugldd yiadq 530 214 e3s
[BuMl 6l 2d AL Ugdl HIZ AldLdl AHY -AlHl.

(v) 8 susoll AHIFL AleyRanas glaRidl 6L dul exs suHoll B,
C, D 2 EML dlRisdl GHRL. 835 sunull uin AlRe e salal
i 5309l 835 [BRAUML 2dR AL UddlAdl AHU it

(vi)  Stes 1.1 i eldd ugld wdl dMiRl adlsHl ikl



o

st2s 1.1 : YEL-YEL ddd AloyEIas Al wals

~ sunvllHl [Qoiq wuRAlsREL |2 ARAAL AAQASW W2 ALRLAL AHA
AR dAg U Aoyuauas Rar [ueymaias 0l
B
C
D
\\> E
S0 wadda

n
A
ddddddddddd

(a) Aloymanas glaridl ul odl o sudollul Al dvaiui il

(b) el el ueucldi 2adilszel M2 dldl AHaHl i 2l qan (A2) FMdy s2al
e ol o sUAUAA LAV AHAIUOL HIZ Sl

(c) dalddl ol A 3 dd % 2RAudi™ Al s3I €l i ol R 20 U 22A dnt dd
% ol 3| el

m ALHS UL ¢

Q)
(ii)
(iif)
(iv)
V)
(vi)
(vii)

WRlHl det W Hie wadlsiRs dls ey R oflel sdl wEus Azl as deq s 2uul.
girl 2l wuA sdaud 9 7 gae siel 2aedldl yl wd © 7

ol B adl ueugl wa oldl a5 © 7

ulell e WM olrlddl Fel-%el del, L HADMLSWL HIS YEl-YEL AHU AL HI2 & 9 7
Ale, FA 2 WA a2 AeUHRlL i Beauell (dstdd) et saL 8 7

el det . daut el wsiRAl W a2 de widl asalddl sl yan s

dil ALl DAL AUSHL 2iddl Sld dal WAl Sedls Geleell 2l

(vii) 321 Rl wiud otdld 6, i wiuA Sol dd @l w9 ?




—

W5H 2
Qs alas
(Chemical Kinetics)

t

ABusw Gl

(t+10)

~

ARl 2L

iy G —

WAL Aot (82) uHy A 515 wel WBasl Algdirl Belsirl uaiaHl »iadl 58
ul ~{luosell Algdirl ariiql vaiEm 2l asid ®. »is wRsl@d (hypothetical) Uil
A > Bue

< A[A] A[B]
N = - —==——+
wEuL-lL doL AT AT
Algdl, dlumit i GElus al URoill WEULAL Aol AR 53 8. UL WSHUL dH
yZaidl a0l s8]l s2adl stdugli dal Algdl 29 diudil wBEal 4oL uz 4R sl

sl s1dugla allviall,

eq :
AR AduEe v SSLsalRs RS a2l UBaldl 4o uR 2sH Algdl 2t
AlHLIAAL 5351+ AL 2AeAUA 57,
Rgia :
ARUH UG elOJsAlRs 1R WA UBUL 52 O i Ao slaany gla luy
8 % alagll WRMIAS (translucent) oi-ld . lEdl {12 wHEl iy © -

Na S O,(aq) + 2HCl(aq) — 2NaCl(aq) + H,O(/) + SO, (g) + S(s)

Guacl wlduid wuu-dly @zudl 2 wHel quil asy

$,07 (aq) +2H" (aq) — H,0()) + SO, (g) + S(s)

AesL sland gl weuela wWReiRid otriddidl ORIy AeslL ARl
Aolrl LA HIZ GUALOHL Ay €9, ues+l vtadiur wWEal 4oL wBaL sdl uelal-l
UlgcAlHL AU AL AUl AlUHIAAL AR UL A8 €9, Algalrdl AL 118 Wl AHY ey
Aald-l (A2421) (Collision) Aval adl €9 24 yReuH dlual sidlaeHl atiRl ay
9. U URBUN ASAL AABUAAL AL A8 9. d o MBSl dlHIAML atiRiel wiEu
sl 2| Ruosell aulees Glog afl © A A= wReuA, sl sl 2l % dlugmi uRew
9 d Ul Al © A d ay il wEAAL drs €l wd ©.



AR Alas] -

o33l Al :

e 6152 (100 mL) D uls
- o 6322 (50 mL) : s \,L
. 1'-; o Mue (25 mL) PAs e 0.1 M ABuw urilde 3R Wl
N e M2 (5mL) L us | 1 o 1.0 M &8ss 3iRs : 32 wHdd
L e Y32 ey s ||
— . 2udA Al K4
o HI[H22 (110 °C) DS

ugld :

A. WEw Ao w2 Algdl 21A4

(i) 25 25 dl 2t ddl 218yl wellall o2l el 2L R
Al A0l Avd AN diudHAL FAGHS 512 521,

(i) ey2e 1.0 M HCI giam a3 <legoll 24 uedl dsi HCl &Rl

(i) 100 mL< 5 6ils2 @l 244 del U2 dlldidl oigi-l auiél-l
el X0 [Raudl s HulSoL Wi 93 20 dl 50 mL 0.1
M AR I3 2 glaRl ™21, ofl524 2l 4sL. weldl wReds
slatl ofls2 waHdl <X’ [Faudl A3l v oS wstal. oflsa 4Ldl
(A2l sue 2sHl Avil 3si. el d w08y Fed diumld Uik
5.

(iv) oyResil Mee a3 1.0 mL 1.0 M HCl+ slat GHRL. %12 1484
glagl (¥ed 5 0.5 mL) Gl €l €l LR Rl A1g, 530,
HCI GHdl auid ollse 200-olo $ddl L.

(v) R ollsael dl v 53¢ (Raudl <X euiidl olf, i R gddl
AR, AL (2 WBAL YA AUl doisst dd oal 2l 8.)

(vi) €8 avid diy ddu:ell ARAN kMG glav a4 2 mL,
4 mL, 8 mL >4 16 mL 1.0 M e1858isdllRs 218 GHIlA
WAL YrRidd 520 2 825 Buml vl Ad Rasd <X
E9Y Yol HIZ ALl AHY UL

B. ul3u €2 ux Al AHuR

(i) 100 mL oils2 %4l d@a <X [l $30 edl dui 50 mL
0.1 M A3 dldese glael dl. oils 30 °C diuMis AVEL
dlualdlMi (thermostat) 45l 0.1 M €185salRs iRus
5 mL glaRl GHRA 2 6{l5 dNN-0LA FAdL ¥ SAldddl L.
AR SIOASARS BRI 248wl GRY Sl AR (Med 3
2.5 mL) eudix g 53 el

(i) el X 2299 Ad URAL HHY ML,

(iii) €28 avid dly ABUH UG gldRl 4 wdL 40 °C,

sLggsallRs »ils

i)




- yalotauon HeleRist 2e@stiq

50 °C, 60 °C A=t 70 °C dlluHIA YeARldcdr 531 A 835 duid
Faurl “X° 2429 L d AHY ikl

(iv) dMIRL 2AqdlsHl ses 2.1 A 2,241 M.

(v) ol 2udu ekl 254l B4al HCIH s¢ (% HCIHL disdl 55l
5309) i (Rl 21294 Adl HIZ ALl UHA A BUA SIRL.
oflogl AWM UL 24 [Rauedl 21294 Yal HI2 AldLdl AHU-AL
BlRl. AV HI2 AHYHL [0 X431 U v seMl 2yl
AlMIAHL [0l Y -4l R ElRl.

Y ;o WA Aol AHCUH $AL HIS dlure] (ed 3 AU dyHI
GM5) MW 1 S dl AN AYHL AU HIS AL FAGH 5] GYALdL
53] asid, ug i1 (3ol GYs AN Al NAd] Avial Hie Hs1R4]
oR¥ 524 U3 GYHsHi Wil U9 Add sauddl 69 Y.

stes 2.1 @ ARuU wAAG2 21 QSIARS 23 azA) wEu-it Qo v HCML Aigdil 2142

g5 quid duid Na,S,0, slagiril w2l = 50 mL
Na S0, sias-l Alsdl = 0.1 M, ARl diwrit = °C
uBal el aukd HCL glagidl Algdl = 10M
EENES GuRel HCIY $¢ mLHi Reudl <X° x12eu aa w2
ABLAL AHA 4 AU
1 1.0
2 2.0
3 4.0
4 8.0
5 16.0
sres 2.2 ¢ ABuH WAUG2 217 GS3SARS 2 aAA wFar Ao v dHAHAl 2R
g5 auid dlid ARUH AeEet s¢ = 50 mL
25 auid dlad HCl se = 5mL
AYsH NEDTR RTINS [Reudl <X »1geu aa we
ABLAL AHA ‘4 AU
1 30
2 40
3 50
4 60
\_ 5 70
wReuw :

S5 2.1 A 2.241 UL DU dMIRE dIRRIL dvil.

I



AR Alas] -

AAdIA

(2) UBu scRsHL GARA glaRl 8 wd AR Rludi™ Al s3 el 2 [Rausdl X0 e
Al AR 2udlA oM 53 el

(b) %L AGL dAUHIA GBS UL AL SIA dl A0 dludlA ool vl Hi2 GesHidL ueld
A4 5 FUL 6fl57 AHUIAR Add geldal L e F dAluHLA el 2 3 ddt % iR
vl il

(c) 2UAM glRAl M2 1Y HIUsH UAe 3.

m AALHS UL ¢

i) udlawl dsudl ulsul «lA uHL © -
S,07 (aq) +2H" (aq) — H,0() + SO, (g) + S(5)
2L WEA-AL [Faudl 2%2ud sl Ad avilat dl 56 Al 89l d dvuil -

A
dédeddededeced |

~

Uessl 2agud Aot =k [S,02][H'F

(i) RS Gurl Aol iafuA M-l 4oL [Fm-dl 29t Aol § dl S,07 et v HF vt
Algdl otHel scUHl 2 dl uBAIAL Ao Seal ol 49l ?

(i) ula uBEUL U UBALHL Aol aBl ) uig SO s dluHinl Aol HANLS AN E B - 2L [Rded
U Bl 53U,

(v)  WBAULAL Ao 2ANLS dluMid A1d sdl A osald © 7

(v) A 2uudl wBu w2 wisois RS AsAL A UAAL A2 3ol d 2HRA © d-dl e
53l el WALl AL 53U

S,07 (aq) +2H" (aq) — H,0()) + SO, (g) + S(s)
(vi) ollsl WEusd H8H UHERL BHAML U QUL % RUdlARY sdls AL HE Al sl ASHL 7
(vii)  S,057 @triedl @i A wdl asiell &

Se)
I

OF=—=% -0

||
0

11




- yalotauon HLteRist 2ue@stiq

.

luL, 6 Ues UM (1) 2t (2) 244 RUlSd sul 8.
AHIL Mot WHIBL AL 6 UEs URHIIM AL 531 A4S U1, slaany
Aes dls vaaUd 2l el ? di dHiRl G wAlbis Ad sdl
Ad ustal ?

(viii) UBAAL $1 2 WEAAL 2uedludl 922 9 dslad © 7

(ix)  UBardl 2uedludl g1 €S b Al uig uBul sH g 8l
As 7 uHeAdl.

(x) 9 uBal s1 2yRils AR &S b ?

(xi) 4Rl 5 Gusil UBuL gdld -l ol 2qAR © dl wEu
QoL A, doL-2AAisHL gL el Fd sl ?

g :

UILAL AUHIA 2UALLSSE AU A SLO8I% URASALDS AR
UEBALAL A0 UR 2AULALSLES AL AlgcllHl F51A] AL 1001
sl

[Rugla :

RS AL 2 G198 URAsALSS ARl uBuL RS
UL Ald 9 i del <l w2y 53 wslA.

2 (aq) + H,0, (/) + 2H" (aq) — L(g) + 2H,0())

2L UBAHL SLSLY URSALSS UASS AL, () 2ueelld
ALARAHL AR 53 9. oA ARUH Sl 218l s el
2212 sl ol GurHl WL Braeml GRRaMl 20d dl Hsd
Al AR % HU ot 9 d BU AU A1 WAL 53 D e
AIAEE2 U %Al QL 53 Wil 22iandie it 3uid
adl ¢ O Al Yl d A Al 53 Resad wmdl
W V.

L,(g) +S,07 (aq) —S,07 (aq) + 21" (aq)

A2 AL Y AUR1 25 1L uedl S St URLsALS S+l
AL AL A8l UBAAL Ao Al 20U Beuell 4B & 24
B 2212 A2 A el ALlEL ol 9, ARG UL
(Ml o2l duR1e Hie dloldl A4y YA3cueld $id 6. 9L el
U2 ALl A4y, Ml 20d © Al uBuA edls avid alzun
(Clock) w3 & ©.



AR Alas] -

32l Ml :

12l glael

o SlFsd sdizs (250 mL) : Ui VL
2 =) "E'-'-f
o slHsa sdRS (500 mL) : s T
L

e RAudl P .
e 2iBd sk (100 mL) = 2ts |
° §$ . Q;L‘S T

o 2.5 M uegylRs RS glaRl w3 wWd
| 0.1 M e[ 2098 @laRl © %33 WHLEL
I 0.04 M ARuH wdUEe glael @ %32 UHIGL
3 % SlOJ% UAKRUDS gldRl : %3 WHIL

D %3 UHIGL

gl :

(i)

(i)

(iif)

(iv)

(vi)

(vii)

(vii)

500 mL SiRse seiRs 9 A ol RlEAd 4l 9, dul 3 %
Sl UASRASSU 2.5 mL, 2.5 M H,SO, giagi-il 25 mL,
5 mL % eirildd 2210 alasl 24 195 mL wiell @l i glaiq
gelldl il U dlUMLAL nadd B dllsdl.

AR 250 mL slFsa sais dl 3 ddsl B, C, D 24 E
24 [RAlgrd s

ARUH UG glal, LR 208 glarl 2, [HR2ild
el sdRs B, C il D HL Il deissidl Rl UHISLHL
Ml Al v SRS B wEUL sal Hie il

B [Rlgrd 53¢ sdis4l 10 mL 0.04 M AU3uH adlues sla,
0.1 M Wief2s »udLslsds giagi-l 10 mL 24+ 80 mL (Radled
wiell dl. saiRsul Yeldin saldl 2 wGHMsUL HSL.

C Rlerd s3al sdRsHL 0.04 M AURUH Aiuese gl 10
mL, 0.1 M 2R 20898 gldlidl 20 mL 244 70 mL
(222 wisll dl. wREMdl glagld saldl v dt dotssl (iv)Hisl
SRS AN © d % FACHSHL Ysl.

D Rufgrid s3ell seizsHl 0.04 M ALux diiegel 10 mL,
0.1 M ey 211854 gtavisl 30 mL 244 60 mL [RRadled
wiell dl glasd ARl Ad sadldl A sQRs GUR UHIBLAL
FAGHSHL YL,

salRs E dl i3Ed szl 4ee a3 Wl 25 mL gld A
salRsHiell 4 GARL ¢d Add sdladl ¢l sdRs Buidl 25 mL
G2 dMl GHRL 2R B seRsHIA glall 2188 GRS A AR
Rl A S 5AIRs E A oGsul Al ddll A0 dumid
el Ast. ¢d dlesil VL v d He dRldl A4y L.
2Ayel Ad Gur uHEL o seRs C 1 D «il glagiidl Gualol 530
2§etdl AL d, U ARSHIAL glaRlAL 25 mL 2 SAIRS

AcsylRs il L |

Sl URAsALSS 8}

o sl8gln YAsAIISH]
cundlld g Wbl dus
2oL 5129 ol 45 .

1 I




- yalotaol HIteRist 2@sie

/g
54

(ix)

(x)

(xi)

Axizl 25 mL glal GH3I walold yrlad- 52U, g5 Bruul
qreoil 201 gullal HIE ALl AHY AL

5125 B, C il DL gldeil @de 6llz WHlold yedd 520
i Aleoil 390 BuilalAl AHUAL U Al

dAMIRL 2ddlsl 2UUE ses 2,341 L.

ot o SRy, welel Hi2 alesil 391 Buildl HIE ARLElL ¥HAUxL
AUHRL S i UALSS UL Ulgdll S81R+L
Bl A0l YR ol AU 2100 ML{l5R8L S

sn2s 2.3 ¢ 20RBS HHUL 20A5S A 247 SIS Y URASASS
a2l ulsan QoL °eu

weudl Aeed

salrs Al 25 mL glasL +
sAiRs Buigl 25 mL glagl

agtll 301 evil HIZ QLIAL AHY, AR

uay qa-uis | [gdla s AHY

salrs Al 25 mL @l +
sAiRs CHigl 25 mL glagl

3.

N

salrs Al 25 mL @l +
sdlzs DUl 25 mL glasl

ylReuw :
S5 2.3 Ui Al MUl U dMIRE dIRRIL QUL

AlaAd2A

(@) duAl WM ISl glai-l Aigdl sl AU mese-dl digdl 2l Avil.

(b) SRl di ¥ oi-ldd 221 glaRl ARl

(c) SLOA% UASALDS 2t WleUH UALSAL Al % A¥el ARl

(d) 2AAlselAL 6l AAI-ADL AeHL MMl AdlAl glagl HIZ 5L w5 % 2UBd SR
AR %l glasl dlal Ul AosieAl 531 GUADL Sl w1 IR dell GUUldL sl udal

BIRGR AULS S

(e) alevll 0L BuId ¥ drd % UMY -lHl dl.

Q)
(i)

mmﬁms ysl :

2L YARIML AR 2 UALLDS 1AL SLL (role) a2 [Adet 53U,

2o1dlAe 2 (S,08 ) Hi sl 2532 s 21l 9L i[RI 2iis 2Ay8ls AvdL &S ob ?

I 4



(i) 2UARA W H2 @12 Al ol 00 200 9 ?

AR Alas] -

(iv) @ 2 HO, 1 oted ollat S5 »ifsadartsdidl Guallordl asadid =2 »-ans s3.

(v) >0 uBaA Al (clock) UBUL A AL HI UL 2R © 7

(vi) &Rl AULUH AARAS2 alaRlel Algdl W 12 WSRAH U808 gictaiel Algdl Sl 2] AviaMl

a9 7

Rq :
ey »udise (KI0,) »id ARuy Aeside (Na,SO,) ail
UBUlAL UEBUL-ARAL 200410 54
[Rigia :
KIO, »i-l Na,SO, a4+l ulBul 21gsddl Ad 20198 stiax-l
oiided MR 52 O, ¥ 2ARRs MUl 10, i gRl
UARAML 243U 21 O, BLseR WEUL Al2AAL 6L doissIHl 2210
ad ¢ :
_ 2— _ 2
10 +3S0%" — I +3S0;] (1)
_ + _
SI" + 6H" +10] — 3H,0 +31, )

Geurl 2AAL 2UARA 2AUGAL UARIHL ASiedl WML 2212l A18
aledil 201 Yel 2 9. i WBUL Rl 0Bl wBuHl Fu wlRun
(clock) WAL dl% vy .

32l w3l :

: o3RULd UHLEL
: o3RULd UHLEL

2M uesyRs AR

: o3RULd UMLEL

e silHsd sARs L e ; :

f : “L o 5 % 1A g8l
e il s ey -\ <~
. 5 L e 6 % wielaum uase
- (100 mL) DA W

[N o 2dudia a5 | | AL
W e : il a
i 5 e 6% AR ues1e
T L) I ER
gletsl

: o3RULd UMLEL

1< I
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ugla
(@)
(i)
iy :
A . N (111)
o £35 sAUSHI 7198l 54
weall 100 mL €.
o AYSTU AU el
GualaL s2aui 2] 8. (iv)
v)
acyfs 2R | g '
(vi)
(vii)
(viii)

s

250 mL slFse sdiRs dl i dd A RlEHd S ddl 6 %
ey g2 gl 25 mL, 2.0 M H,SO, -l 25 mL
i 50 mL (HRai(ec wisll dl. sausHiqL slasiq seldl. sQiRs
wieflell 1L BRAL 28HL Y51 2L AN AUHIA FABGHS s
s 529,

wia 250 mL SUHse $ARS dl A dHel 21453 B, C, D, E
2 F 2 RUlEnd s A dowssiil saled wuisl sars
B, C, D i1, EHl 6 % ARuH ues1e glanl, 2212 glasl i
[FReifed wiell dl. sairs F A wlbal san wie il
siFlse RS ‘B’ |l 250 mL ARUH Aes1d2 g1a8, 5 mL
214 g8l 4 75 mL FRadld wel dl. uReHdl sags
ORUGIR ALl 2l drl BAGSMSHL AvAL.

sHsa saRs “C 4l 15 mL ARAH Aes1de g8, 5 mL 2212
glaRl 2 80 mL [Fraled el dl. wRRHdL glage ool
galdl i FANGHSUL Y8l

SFsA s ‘D’ Ui 10 mL AU Aes1H2 glal, 5 mL 2212
glaRl 2 85 mL [Fraled el dl. wRRHdL glase ool
galdl i FANGHSUL Y8l

siFsa saRs B’ Hl 5 mL AURUY Aes1Se g8, 5 mL 2212
glaRl 24 90 mL (22 wiell dl. glaeia sl saldl i
FAGHEUL Yl

slsa sdrs Fodl U sdRsHL A’ Rt skl silise
salRsHiEl 25 mL @lagl dl A B’ Rgrd sl syl
25 mL gl GHRL AR $eRs B Ui gladl 184 GHAYL R
R A 53U ol gl Add sendl izl Ad Fis s
Vir NGHSHL AV Aleoll 2L suildl HIe ALl A1 ML
(AR 22U /5190 B30l GUALRL UMY, Hudl W2 53] St L)
AL % WHIBL SARS ‘B’ Hirll 4laBl W2 541 WHISL E25 §ARS
C, D 217 Enial 24538 25 mL glal @sSa walold yniddst
5 2 g5 [BRUML aleoll 290 gbilal Hie Alaldl AHY <kl
(53 s A3l Avtarl 3 35 UL YrAAdAUL gl
0L gvildl MIe @Rl AHYAL 6L AAALs Aol el s3n
A AL AL Hadl wsiy.)



AR Alas] -

(ix)  dHIRL 2Addlsl sies 2.4 i il
(x)  sesHl AiBal uRsuHl vl A1RUM Aeside-dl Algdimi 53512
i, dleoil 320 BuilAl HIZ ARLdL AHY AL deiy W] stel.

snes 2.4 @ 2RBs wemul WM 2wale (KI0,) 11 AlRun ueside (Na,S0,) a2’
wlza-n ulza-aa-l xena

- weudly 2ine-t agdfl a1 gvia W2 Qldl wAw
54 AUy (As~3ui) AHYU/ASS
UAH, AA-ALS (Gl cwa-t-wiis

1. | sairs Axidl 25 mL a8l +
scdlks Buidl 25 mL sl

2. | sars Al 25 mL gla9 +
salks Cuidl 25 mL glasl
3. |sdrs Auidl 25 mL @8l +
sdlks DIl 25 mL glagl

4. |sars Al 25 mL @lasl +
| gawrs Exiel 25 mL gl

yReuw :
S5 2.4 i bl MUSdlAL 2R dHIRL dlREL QUL

A1aAdl>ll

(a) ARUH Aes1He-l Al i3 wHall 2sdl el 51280 12l de A1y % glagl
AYRd,.

(b) AURUH AcsIHel glavi-l Aigdl sdl WeRUH 2uize glavll Aigdl am Avdl.

(c) 1% % oi~ldd 2212 alaRl ARl

(d) sdRs A il 25 mL sl quadl sHsa sdrs F ol sdirs B, C, D tac Exigl
GHRALAL glaaHial 244 glasl GHAA R Rludia Al sl

m AALHS UL :

(i) % Guarl [BRAML dluHLAAL 33812 10 °C AdRAML 241, dl dlgoil 391 suilall dldl AMy 54l 3ld
Y& =9 ?
(i) MaAdHit AL WEU-AA AR Sl URGLIL Bl

17 I
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(iii) U UM SIONSARS vl AWSEs ARl s2l 2R ML 2RARS ol 4oy 89 ?
AHIRL gelloit 51381 A3 AL
(v) <Al 2uudl uBai (1) 21 (2) il
10, +380; —I +380; (1)
S5I7+105+6H" — 3H,0 + 31, )
55 uBa-doL MYiRd sl uBal e ?
wEudol MelRd sl wEaedl tedludl sedl el ?

(v)  Gua-l uBuni SO A sied AsO; -l Guallol 53 asta 7 410y 5181 ALA dHIRL Gl Hefilest

LY.
(vi) A W2 ARUM UeslOe glan-l Algdl sl WM 2032 gl dladl qrR AvAMl
a7

I ¢



2UsH 3
Gyiuialels M

(Thermochemical Measurement)

Hiel Mol WU dldlaRRiAL s6l8l UM U 9. 21l 1 WEUAL 12 il
Bl 335120 V-] 38120 €A 8. ieaied] 3381 dlUHIAAL 3812 A8, Al o {12l
olt gLl AsmdalL €9 ¢
AH = q,
= meAT
= VdC AT (1)
o4l V = glaBl 58
d = glasi-l a-dl
C, = GeHiaLRdl
AT = dlusIAHL 33812
GoHL 38137 HIUA ¥ UsHL S2cHL 2UA © d Gerius (5aller) 58 8. arHia
sAlRSHL Haal oflsHl UL UBAL 530 wsiy & Hadl Go{ld dd GRS (insulated)
U2l ol R1AAS AL sUHL 53] Asld O, iclld salHlezxdl Gualol GuiARLs 33812+
Wy Hie 53 astdl Al s180 5 digil R0 0 WEUL 52 9. AU Rd a4l
AlALAL Bl A3l SR dalHler il astd ©. GwHL $3s1AL HuA srBain salaler,
AHU[M2R 2 [Adlss (eelMBl) (stirrer) Ul 32¢lls Gl AN €. 241 Ml Gl s
dldl B an Sadle: vANlSs 53 B, siaHl el (eLd., 6lls2) Fedl ool uBu
(ool gl o dusil Sl ddll sadldler 120s HAHl 20 8. 2L Bledl W2
3 3adlafler-l gt Wie GulRdl el Gl &, wEu Braie 8 Ausil S deen sadlilexsd
o150l Moy B AN ©. SalHleR 21ANis Assl sa 12 [Faweil wgld Gualomi Ay
8. sa3luler xunls 458l sl W2 (B druHial oy wielle enelld e U380 diuHL
saldlerdl Al ud ©. Gul AAY Adl dlaiel dadlHlex i b9 wiela Haddl
Gul 2R willad el Goidl elieR 29l il >uudl i AuHlse quil wsla

AH, + AH, = — AH, )
sa3ller, [adiss 8L wielll oM el
i =22 iy 5812 iryled] 53512

vl 33512
HIRLS £, 2t 2iesH 68 wiell, oi winll i (Farirl diumid 6. ugdl 2i-aiedl
$es1-l vl e[l el 2512 % wHlsl (1)Ul saldd © dd s3] wlswl

(2) s avil asla.
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mC, (t,~t)+m,C, (t,~t)+m Ct,~t)=0  ..(3)

il m, m, 2 m, sadlaler, 8§ wnll i o wisll-l wiqsi
el A G @il C, 2rgsi SadlHleaddl 21 wel-l GuaRal
9. s1Ael Gl algsdl Al €lenl ofls-l dedl o ¢l % uigil-il
AUSHL U © d % HedH B3 ROl 2UUSL HLASIRS m,C,, (2led
5 3adldlex 2a0is W) 2.l aslat. aHlsel (3) A4 sl avilat dl
YL HU8L,

W(t, —t)+m,C (t, —t) +m3Cp t, —t)=0
m,C,(t, — t.)+m,C, (t, — t,)

t. —t) ..(4)

uig mC = VdC, %4l V, d i C, s URllAL 58, el
2GRl 9. ueld-dl GouaRdidl vl uHEl 4 1g ueld-d
1K (124l 1°C) diudist qtiRdl Wi %330 Glodsil seell 8. 1g el
1K (2A2dl 1°C)diuHiq asiRdl Wiz 330 Glod 4.184 et 8. -l
2§ M wd © 5 Ig wel W2 1 5@ duHid qsiRdl HIR
VAC =4.184 JK adl. viiell dridl 24 G¥iuRail 2)2us12 4.184
JmL K e asi, suel a+Hlsel (4) 2wl avil asiy

wo @IV, = 1)+ V, (t, = t)] ;e .

(t, —t)
wul V, = &sL wielld se .
V, =2y welld st 9.
el 33512 HiualHdl siduglt {121 waRHl 208a 9

W=

g :
sluR us/UeBuY Aldgesdl [daun (dissolution) ixaledl sl
54,

Rugia :

GoHIRAAUBLS HIUAIHL ML 3l oeld glaell FHel sauMl 2ud .
Ul WEAL HIHHL WRl 24 dlUMLA 53512 alaRliHl ddl AuuBLs
wlduiaiia dla lu 9.
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Blod Aau-l My wHel adlH{leaml adl Al $s1R+L
A0 (Gl 2piad, A Hoad) 91w 2l S, 21l 208l {12
s @vl asla
(AH) (AH,) (AH,) (AH) = 0
sadldler, urMifex  + dadldlexmiqt +  sallexdi + 0wl
2 [Qdlss glagueldl  GHId glaRymeldl el s
Hqoddl Gw weedl 3381 el 38R
AL U[BAIHL 218 Erdl 2t glagii-l G-l sRusiz dC
4.184 JmL 'K 'asut ¢l o g well*«l dws €l 9.
glapi-l AL Heucd GWL 3812 A AsnAd 8. glagisl
il vied R s Hid gl (Br/maldl) glasdl (uasr 2d
wiell) 2iedl (Ao el ioundmi »ud 8 5 well ay He-d sl
AHl 519 GwL 3381 Ay AR,

. (6)

o33 Al :

e o{l52 (250 mL) : 218

e 6{l52 (500 mL) _ DN

o UM (110 °C) LA

e siadl wmel L As o 51U UGS2/URUM S22

‘e Slerl 94 1 w32 vl

Vo sl csgel edls | s 3s
o sUbolldAL AL g5l = ¢ s

[Adlss (samgl) D uls

:2g

ugld :

A. sallea-u (ols) sadllle wanisd Mulaw

(i) ARt 53¢ 250 mL ajemal (suRcn)awow 6fls2Hi 100 mL weil
al.

(i) 500 mL di2aclon (capacity) 6ilsHL Haal @Alssi-l odls U2
o{ls2 ollsal (2usla 3.1).

(i) el olls2 A ~Alel ofls2 aAl vudl goUlA slend gl Us
53 €l oflsaA sigelld a3 elsl el Al weamiel oflsml
22 Hex i [Adlss elvd S

* o qqeiledl gaal g weld-l adal sal 4 &l 6 % a4R ¢y 9 2 GRruaRdl Ya sl GHiglRar sal
w2 4 4l 8 % wed] Al €lu 9, dall artal A4 GsRaldl (dC ) YusR, @oEdL Yo usl-l YouUsR

yedl €iy €9,

21 I
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.

(iv)
(v)

(vi)
(vii)

(vii)

Aisla 3.1 : salHle: »yaisy [l

welld drudin AAiEL 2 diudiin ¢ °C el

B [ s3al ol 250 mL djesacuon oflsi 100 mL 914
uell (50-60 °C) @l.

o1 gl AlssA cluMir Al 2 duHAA ¢ °C sl
siéoildnl Gl 53 olls2 B Hixd o wiell ofls2 A AL wiellui
GA3 el sl skl welld saldl i dd iy il d-
i t °C sel.

BuR 2ua AH5WL (5) uHLELHL Gualal 53 saldler wuals
(W) -ssl $3l.

(e Avil 5 AR ML £ >t >t sHHL ©.)

B. [Qaudl si-enedld Rulew

(i)

(if)

(ii)
(iv)

el 32 A5 455l 540 9 d olls3i 100 mL MRt
wiell @l dl 500 mL desaaion ollsul Hae dlsdi-il odls
u olgdl (2usla 3.1).

Hiel ofls ot Al ofls2 qaxl vl goud sledqaril Heedl
@3l gl e oflsa siielld a4l eisl €l

el oflsul elfial welld At |l d ¢ °Csel.
A A sl s2el slUR USedl W, g dwet sl el GARL
2 [Aclss a4t glavin galdl, gl s1uR ucdesl odl % il
210l .
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(V) SIuR U2 GHUL sl HAAL gldBl 9t Witd 243G dluHlA L.
anl t)°C 58l 51U ueesil [aaun si-edl A uaudl awl
GlABl g B0l = aldsd g0l + gl g0l
= (100 + W) g Y yelay uddedl 2-auey]

(ot drwrtt Wil sl 1gmL' sl €. s2812 155l sedl HiE S1UR
Aesenl 22 WISlUy e

AL 32812 = (t, — t)) °C. - L
GUAlIL il HHIoUHL 54,

salleadl (oils2) el 381 = W (¢ — t)
ol W = 3al{lex »uais

(t, — t)) °C cludir qHIRL e
gl A-ied] $2812
sa3llex (olls2) A

sl get sl = [W (£, — £)+(100 + W) (t, — )] 4.184 ]
5512

= [(100 + W) (t, — )] x 4.184]

1 AH SIUR AS2~L
R » e[ = [W(t, — )+ (100 +W)(t, — t)]x4.184]
FEVIERICINCET] W,

1 mol SluR uedes dx+l 249.5 g ©. qdl,

[W(t, — t)+ (100W + W )(t, — t))]x4.184] ;

_ -1
CuSO, SH,0+l A_H = 249.5 x v mol
ulReuw :
SIUR UGS B Adgenl [BaudHl sl 5812 ... Jmol ™! 8.
AdlaAl

(a) welld dwsin Hudl |12 0.1 °C vigisddiol a4ifHe: dll.

(b) Zallex-dl 2unis Assl sal W2 dRM Wil diumi (2l s3dl udal did % il

(c) $luR Ak Ulefd dged ay wHIL (2al) auRdl 2wl (4 aAuRL).

(d) at ueidn AR Ad 20104l glasin gatdl i wsl duHiA il dRusd salddl-d
210, 5120 3 ade 518 Gl Beu $3.

(e) SIuR ucerl A%+t AsATYAS 53 512 3 d 2@eud eogAldl 8.

() olnl oilsz a2 GWIRlEA W2 sle ddstl GudlaL s

2> I
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() Zalex HANLs udidHdl e oo © 7

(i) W e A H decls ueldl W2 kol 8, w42 edls Uueldl M2 4 8 7

(iii) il qwel il A H 3l 2ld stead © 7

(iv) [0 S1UR U2 21 A%0L 51U UGS 2L UL %21 HIZ ARV B2 glelsHi ] 3381 ARV

WA 5 A9 S 7 AHMAlL

(V) SR U2 A WeRud Adzerdl sletdl diuHiAAl sl 0 ol dd 2 wHl ? duel.

I -4

g :
woloL iR (HCI wot 615 (NaOH) 181 deeflsrei] vi-aned]
55l s2dl.

Rigia :

dzaelsel UL 2R gl Hadl HY(ag)-(l 615 glrl Modl OH-
(aq) AA-l Aolls2 wEAL WA 8. Fell H,O()d u%-L i 8,
2L UL oif AL 1Re dlatel 21 wEUL eHAUl GHiaus Sld
89, dexelsel iredldl earval i widl 2l asid. RS glL YL
LSl 2ddl 1mol Hi«il 61653 gl YL UisalHl »iddl 1mol OH™
A8 dlesaell Ysd ddl Guidl el 8. 2,

H*(aq) + OH (aq) = H,0(/), A _H 2 ©.

(@R8)  (615)

ul A H deedlsael si-aiedl dils oy o.

A AR i 615 bid W9l 1A dl Tmol H O(/) eirtal Hiexll
Guidl o2l [ld 9. %45 57 kJmol! Gl 3sd i €. %l iR
5 oSmiall o d 25 [elol €ld 2aal oid Mol Sl dl 4sd adl
Guiel Fedls el [Folor RS & 615 vl oinql (<l WRRAM €l
adl) 2ilsel e auud © i dall Ysd adl GwiL 57 kJmol el
2gdl Sl 9.
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32l A3l :

e 6{l52 (250 mL) D28l
e 6{l52 (500 mL) e .
1[ . alzﬁtﬁ{az (110°C) 13{3 .I
G DS . e IM HCI : 100 mL
[\ cferse PER WA (W) o 1M NaOH £ 100 mL
| e ikl clsdil odls L s Wil
S e 518008l 2sdl D s -
o [Aclss (ceunsl) L als -
o 3alHler DS

ugld :

A. 342 anisd Rule
walol 3.1 3 20 [Gotd waeldl wglas 2l 2 sl
530 s,

B. deelsa-l A-aiedly [Rulew

(i) 100 mL 1.0M HCl stetal 3el{lex (6{ls2)4i dl 2t dnl 5136418
a3 eisl el ofla 250 mL djmaain ollsui 1.0M NaOH
glaglidl 100 mL @l.

() ol glasldl dluHid <l d ol AviL o Sldl-il asAdlL 9.
WL 5 d t, °C 9.

(iii) 100 mL 1.0 M HCI sagl f21adl 5@l 100 mL 1.0
M NaOH-+ slagl GH3l €l.

(iv) sl saldle Fisl s 2 Busieied 2ilas diusid 3l 9kl
5dt,°C 8.

A2 wHIEl deellswl vieiedl-l awidl s

() el drsedl asiRl s g vl BRuMl (¢ - t) °C 9.

(i) <l wlse e deellsae uEal eMain Gour add]
Guidl ge el LRl
Baurt addl GwL = (100 + 100 + W) (t, —t) X 418 J
(wul W 3alHle: »10is 9.)

(i) ®4e 1M HCI <it 1000 mL<i 1M NaOH-L 1000 mL <3
deRefl528L 5l Geuret Al G¥HL QLBll. il 2l dotssl (ii)Hi
Hodd ol sy LI YAl

(iv) Geui gdefl Gwrl %eun kJmol™! LsHui saldl.

ulZeuw :

SlOSSARS UG glapidl RBUH elOsALDS glael ol

deedls0Al vrAle] 3SR e, kJmol ™. ) 5_
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AaAdlAL :

(@) 0.1 °C 34l »igis 536 a3iBexdl veedl slamyds diumie il

(b)  MHIoL HI2 Adl-l SIOASAIRS 2ARLS 21 AURUH SLOLRASS GlABlel 58 5109945 HIUL.
(c) ot olls2 a2 Uloy BRIl GuyldL sl

(d) Bieor3d] 29 agusd saaci et w2l ol Gaut adl Gwi A5l wsw.

mlims ysl :
“ | |

(i) A MR 2u8 (1IM) 2R84 1000 mL < (1 M) 2152i[Rs (monoacidic) 6153l 1000 mL <3
dereflsel w2 Gaurt 2del Gwiiedl owidzl s ¢l ?
()  uo RS 2 Yool siSadl deeflsl WBUHL Geurd gdel Goil avuHRlHl RS w1yal
oS olAmigl w5 [Folor Gld dl Geur dcl GWHIAL %2l AL HI2 29l Sl § 2t AR ol [Fola
Sl IR el ugl 20l Sy 9 7
(i) w #e 4B HO(/) —— H'(aq) + OH (aq)
URUElAL dtumidl qsiRL qie YoMl Ram 2o af © 7

yaaL : 3.3

(4
6

AR 2 slRSIH QAL (S8t ot ML) wRuRs Bul
W eedl 5351 A58l sl

[Rugia :

Ll Yol Brauat sl d 2uel adesuidl [ads said 9. 2R
2 sARSIH Bl datdl you waudl 23 8. % ABeHL [yl
20l [Qud- sald O, AGee-l FuHell i el [ 214 32U 9
% o 925l Walel vl Bl sl sLdgiose oitel ot Ld st
6. ol 6U% - g HARUML WIS Al R AlEA ool SARISIN AH
BURAIAAL 248020 12 AV 9, WRLIAAL 1R) 24 SARISTHAL 212,
Q22 SLQy olte +{l2A WAL saldd &

H,C Cl H,C _Cl
/C =O0+H- C:Cl — /C = O————-H—C<Cl
H,C Cl H,C Cl

SARSIH 2 AR2AA a2
Sloglogt ol

s
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2L UsHHL el 33812 Lol oltir{l AL $138L A1 9.
sl 33512 Hislcts Guailasly aRiad 6. dal waueluizl Gaur
Al Gel (M2l 2l Walsl Besinl el U 2UHIR ACL 9. 2L % SR8
18 GwL 33512 [[Ew (specified) %2l HI2 2% 5A1ML 219 8. H2dl
H12 1 mol 5AlRS1M A8 1 mol AR Bl sl adl si-aied] 33812
RY SAML a9,

(AH)) (AH,) (AH,) (AH,)
sa3lHleR sAREIMAL AR wRwRs
gMIMe 24+ el + el + Badl =0
[Adiss (eemy)) 53812 512 - eyl
Q3 Hody Gw) 51R

(AH,)) = — (AH, + AH, + AH,)

o33l Al :

e 6{l52 (250 mL) D uls
o Gesatrt -l D ols .
r 1[ o 223122 (110 °C) ey ;
L e Sleniga DR WML F e sellAs :20mL
. *:-{H o sl AL D Als ( AR TR :10mL
[ ) e 2ild sk (250 mL) : s A
_ o sfolibl 25dl P -
o [Adiss (samyl) e
ugla :
A. sadllex nanisd Raie e
UG WARIML U] (o1l UHIBL 241 1551 53 AslUL ©9; 3812 st x
vedl ¥ © 5 Ml ollsrA oled Besad Aol daidl Sl & i
100 mL Waild 6le@ 8 mL 631 244 7.5 mL 2% WiRil-l GualaL 531 ARl &
ASLA.

2




