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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 children’s 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 XI. It is in continuation
to the NCERT’s 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 children’s 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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Chairperson

National Steering Committee
National Council of Educational
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New Delhi
21 May 2008



THE CONSTITUTION OF
INDIA

PREAMBLE

WE, THE PEOPLE OF INDIA, having
solemnly resolved to constitute India into a
SOVEREIGN SOCIALIST SECULAR
DEMOCRATIC REPUBLIC and to secure
to all its citizens :

JUSTICE, social, economic and
political;

LIBERTY of thought, expression,
belief, faith and worship;

EQUALITY of status and of opportunity;
and to promote among them all

FRATERNITY assuring the dignity of
the individual and the unity and integrity
of the Nation;

IN OUR CONSTITUENT ASSEMBLY
this twenty-sixth day of November, 1949,
do HEREBY ADOPT, ENACT AND GIVE
TO OURSELVES THIS CONSTITUTION.
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PREFACE

The development of the present laboratory manual is in continuation to the NCERT’s 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
XL

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. Children’s 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 it’s 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 learner’s
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 extent. The learners will be able
to understand the subject well and will be able to apply the acquired knowledge in new
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25H-1

Wdld-l (Introduction)

wAton sidHL 2R dsufs Rigidl [suadl 2 als s
Hiesil [Astininl Heiaul Lol s [Rlre 1o 8. =uus1Esuq
WAL (s 8. e aoiui vl Aseuriztl WABLs s1d gL ay
AEL A A4 Asi B, waLiu s FEBia waenoH uRRaku
8ol o] 2A0AMs Bl ddist sl ds YRl Wl 8 2 duisdl
ugld HIRsd s1SUBL sl B5ell aslat el ollon A6EIML €13 dl 2L dHA
25 Bese (keen) AAASSIR irtallel dal el diradi-l dxe wRaul
axadi-l [y dst yl we 8.

WAL S1AML HOldl dlellH AL 2 Ml cural 2i0i-L
AgAHL [AsRdl dar wdell sl Hee 52 9. il W, welbls s
A5 oo WillRd 539 dal 315 AesiRAl Glladl AU Q] Hes
5369, WAL S S8 UUAA AL 2L AU [ dal ds
UL VAUSIR HUUAL Hiew 2 U 9.

Asus uglazll 24 WABLs 12 Hwl 2iasd >t waLuoHl
s A3 sl wedl dHiR A0Als wapon Al W Ad Hilkdour
ottd BB M UALDLAOUHL S dHIRL S18 5AUAL 261 UR Sl
w1l AN AHIY BAHL Al AU,

d¥ Al wsal 5 Mg eed well-l Ao, Sl eu (asdl), op--
o2, RURe Ay [ 32 A, wEasHl ol 2 5L velEi-l Fsid
H12 5U2AUS] el Adddl HRLA €9, dHA Sedls WBUsL 2o1d uR %3l e91oel
UR AVLAL Al HOL, AR sedls WEUsL ladl ur qoauddl eelail u
AVIAL %l HOWL dHIRL 26ld Ul el U avial WEAsl dHR
QAR %3 UL V. B Uil o1l UL UBUSL wHRHL el avid
AUAA 69, 261e Ul AL BURLA dH %18l 5 oliRel i sl il A+l
glaled U+l Guastl eLHl @atMal GuaHl ocel Al WA (A vl
(exhaust fan) QOUIAL 14 €. AL U0LAS ASALASIRE YHIIUA GLEIR H5A
8 i WALIWOUHL A1 gdld YR (2Ua-%) 53 8. L &g e
waldt L Yol dvaimi oidlil G 8. dd s 52 R oulail viedl
AL gHIL M sele (fume cupboard) WALLLUOUAL AvAML 0D €9
el % WALUHL 4HIL lsadl €, dnl dd il Fd 530 asl.

B WAL HALS DMUMD D 5 AR ] Ruldstisl waiouo,

qlotatoll Uglasil 2 ualmail (e »id qd soiay 2l ¢

AliouHl s 52 U Aviall waddlzi @ Ayel Hlkdour
loi.

A=

@, &

L Asie ualoL UL, Aldlae 5655 219 [ARre . d 3t wAui 3




- waflotauion Hiole fBist sty

o irieall, WHLHo e llvidle 22000 6. d AR A U 2L UL
oi{l 95 B9, HROBML - AR AUIR UL A0IR ALl 2l 2oLl Ul Aoy
Rl UMl 2490080 UL Sl MY - %L ¥ WAL SAUHL A 410y
A AR AE; 5122 5 Al Sedls AG[Ad My wdl €1 8.

WAL 5L 8L Wt Riglclil [yl 2dl Mi2 dHIR Al
Gualol (A9l g . il A AHd Uglapil 2 0130 wduo
uglall [Qa Wlkdour ag Aus.

WAL 514 HIZ B Ald & Ugdl a2 dHidl odd aRad
34 20ud, A uaenousl il 2 WAl walazil (4 sz wsd
ol dH s Boiliet A €l ol welowl Aassl 32 Sl dl i,
AR dl 5ot Ad 518 529 512 5L AHA dHIL S1UL HA ALY
Aol Guallol 531 Asllis [ W s2aL W2 vid, dd wiaisdl
w3Rald 8. ualotanon AiMuielHi ol RUe duiR 53 vl &g “e
£92L 5101011 AL As1HL 19100 AUl A8, [QAIR1 2 Aol wgle oL
U AR 8 dril Rigldledl 2478l 2UU dal il delll B We
WAt 53,

qaulst 22l wgl Alv 8. w1 % Ad di usl axiRl Rias w14
AL A2 221 530 dlor Aol 251 L. 251 UL AR YRSl GuAlal
535138 5 Welsl uerAlllall sl ay [Qaa-lla, dyd 2n lkdl-
At12 Ald 9, Al dl dMIRL [BlasHl dalsyA- Hadl.

el (Ruadl) Fasid (R3uee saami »ud 69, %l uaatonm
53¢, 510 IR W2 2 aHiRL dele] [l we A5y Adimd €.
AHAL [l iquR8L 50 21 S2dls argall g 5 wals ARAR Ul
MAWHS A0 UL AVAHL U 6 el (A2 ARSI 2l

WALLUOUHL SUSURL A Avell AU (B0 uetdl E3au waloLanouHi
A A Ao 526l €ldl A1all) i UL FHAL, 22000 A oiiicll.
wAloLUL SLSURL Sl Rl viteel § dlanl A dils el A8,
WALLAUAUHL 2L5eL 513 5320 A, %L %32 €l 2l A, AHA HAlLLouHL
S 52l Gld dl dHL [BasHl 22 3aqa.

1.1 2ARAUA YAIUOUHI @ S A AL S8,
(Do’s and Don’ts in a Chemistry Laboratary)

{12 ealael uglall dun stdax waouon WAk Rsuiaal 1ie
e HIEL UAloLUOUA 51 52aL HiRe Mg irieelds AN oisilddl HI2
MER 536 ©. a1l Wl salddl uglaxil (AagiRl) R
A5
o ALIOUHL 513 5l quid Al 2941, YHLIIoUAL Sl
(2AU-Apron) dall 612 UgAl.
o uBBus oleani (20lall) e ueleAl Gualal 5l usdl drl
U Aot dlAl 2 As $3.
o yglaall A WAl (aseldl) A4 2ungl all »A d-
VAU,
o  uBus ofledrll GuAaldl sul wgdl A eed uR Wl el d
BRI6L 29 69, 6112 URL 612 GIRUGIR 618, 531 Vil d¥rll GuyldL
sa1 uedl dd % eoroedl ur 44l el
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ol xR oLl el uel WEus-l %32 ul dl suqoll
w2l 652 A d WU Ad. UBUS olled dHIZ] %oUL U
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AL dHL Al Ul el €11 dl %, AR dl Y UHRME
wlBusl Guala sarg 2wl

L AURAAA, ]AUBL, A AL %2l HRAAAL GlledMl uiL
ALl A8, o1 ¥ aBlel wEu s s30ol ats olledmi Hsauni
Md 5220, dl ofle [Qael-u wdlol o189,

L udloml %33 €ld dl %, A& dl el sl wa M
500 8. 20 FudA 2-iRaMl Frsadl (oa) sell:
5L uREl A% 6.

AAS 4148l (stock solution) vta Ulzus szanidl ulkus
Adl W2 AU Ad WS s JIUR, AHAL wHYdl [Nz
CRERCIUELN R

ollz@nil opan (alsRl) 261d uR AL 8. g lEil dq
AL A 2 olledr sl A g o, FUR dHIR WEUS
ofleaial alagil %32 Ul AR olledd s SluHl Asll A
o, oflol Gl Al LA AL 61 52 dAL de ALE 5L
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walgll Awlell Gual cusl ARH, sl o ¢l wil. gfieiaq
25 did dld 21RH 53] AsU 9.

-

AU A1 (Hazard) Asuil

CEICEHIC)

x AEAISRS

i Eles
e

;qm}‘. (g

\ W

% 25128

a ‘ U3 AASAL

FIRDIEN D)

AlY ARl slledifl dnd
UR AL sl gl



- waflotauion Hiole fBist sty

glagL B1ad] suAoile 01RM S AR LA AL 5 def 3
(el euat) dizl & dairl wdiell des el sike s suqoilal
2ed alal Geoal dl el 5 xRl wslelle s usiundl as
& (sl 1.1). sunioll s o Ralaxi Add a3 522l e,
AWM, 42 o MU A sl AV A saladl L. ¥l
a1l 25Ul WA,

513 Y3 A 5 dRd o oLl AL 2929 53901 AL AHA dloY
ool Y59l A€ %oUL A AL G513 2adl g 52
9 214 il AsndydsHl sHalZlA olHIzY ot 9.

2u5ld 1.1 : sl giama ord sau-l 2l 2Ad

stael AL AuSHL visll 28 5 A well a3
dllegollal 2Acll At Avilot %l o1 o well Beusl el <ilsoll
A, i wiRileL b AUl uR oudb e, oL sl Al uR
wiellr Elul A8l ¢ dl HAd 5 aae Alsiacud] 8. vl
WRRAMHL AHA 5% NaOH il glaRl ad adl A41qHl
wiellell dan uedl weell a3 Rl Ad dlesoll Aivid. 2uM el
ueL ol SAR 5 SLEL Al2Al L 2™ dl 2RM AUls USRS
RS GUADL A5 524l 2 53 ASAL UM 9l uRL A
$A 5 < €L A dl an sUs RS Al (B s1esyRs
RS U 58 9) s 53 wsi. s (e 58 RS gl
oirildal Hie 100 g WiefuH slasiien vis [deR uis uesylRs
SRAL onaddl 20d B, d Vol % Elgs YAl © A
asfl arll susi aa udl A AuS A WA A vu 2un
AN,

Ul B HAAL GO 52 ddl B8 Bt Adl €l dal
WALRLA, 4HISL s6UMl (fume cupboard) $4l.

WALLAAUHL 514 53cll avtd 6113 Sl GURAL viedl AvAL 2
(st ol 21e, Avidl el B3 olsu Bsuadl sl AL Y
2 Ul el wotas Holl .



® ol 3l Gu £lde 2L 590 A ML A 522U A AR, L
Al Wl dsuffs wlafpia sllvdiedl s iqeid 32 vl
2 GRAL 2L,

O0AL ULAUML dHA MARLUOUAL WALAL AL, Yglaatl 21
1@l waeonHl s1H sal Wiz 330 wlafa (@ ulRay
sl 2AAdl. ALl U8 R0ALEAHL quldl asals ugladi-l
uRAYl % A3 53024,

1.2 a=as ugldzil (Analylitical Methods)

el i del Aol sl cllfas vuladiel el asi 9. 2l
R A4l ol 2iaRa1, 301, i, A4S, Ay, Gesarblg, oL,
AWM, 5l Al BUUAL 391, ALY, W[25HU Bl wAAL 28[25MY
L, WIRML A ol glasidl aleddl 9913 9. U £9di UL gLl Quid
ailas WIRAAAL 2R Yeld 2laval 2asd ¢l 9. el s
gl ¥l 3 vliesdl, 2R, GUEBAAASAL, Resurisdl »ia olloa A+
A8l WEUAAL GudloL weldl 2l0nm HI2 seUHL 1A B, ueld yassm
SAUHL 21 69 el el RIS il %RALLs AU Aaed 2 [Ud
53 st el yassel ([Gsaunt) sui dl oBLeLs HHaAdl BeAlLs €ld 6.
ARMHS YASSWAAL Gullol Ueldel dralel deesl uv W2 i 8. aul,
bitcll ALl YU 2 UBlHL AL AU USRAL AHAL A D,
aRies sl uglail [l wsiR-l €1 8. d uedl uz W aL velEi
sl el [ule 53 200 8, Sied A% uedlal wsu g2 e usially
yeldl dsed il el Gualdll Ay 9. ULCHS YALSAA YLl
deesirl ool (ML) 2Uld (455]) scuMl Hee3w Ad 9. d Gl
§2513UrL MU HIZ URL Hee 52 9.

1.3 YAWINOUAL WAl AL 2 uglda

(Basic Laboratory Equipments and Procedures)

AR, 537, AN, [HAREL, Bl 24 HALElAL S HIUAL HHe A%+l 539
sl wataousl sedls wadl uglaxtl ©, % uAuBs wavuouHl
wdlasl elHa iz %33l ol 9. L g e w33 Sedls [Alre
AL sl 1.2 249 1.3 4 e2ldd 9. di U101 5220 d e AL
GuadioL (A9 A0viall. Tecls AHL ALl GUHLoL HI2 Mol RS UM
219 9.

e [
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sl (Test Tubes)

el gel seril sUuAOIL W 6wl A dAd L saidl AR
WABLs s M2 125 mm (dous) x 15mm (@), 150 mm (dous) x 15
mm () 21 150 mm (deit) x 25 mm (U )l sa-ollil auus 9.
saroll drll HuL 200 HIR (rim) HR1ddl HHadl W qRHl Mo 9. 2l
ugionsaloll suqoil EUL s2aL HIZ QU 9. 4L 21RM. s41xl %32 el
wicll 2L o1 AL AHA W2 AR udl wsdl €l dHl au 9. ulsa
$dl avid sl WA 173 el o yadlell Mral v, Hiel
apaell su-oll @A Gesar oll 58 9. UL glavlAL ay w2 21RY
50 Gl QAR drll GuAdlol A 89, R sAAHiAL s 2dl
glaRlel 91R¥ 5UHL 249 69, U A0l ussal HIZ sU0{lElesAL BuAlaL
SAUHL U 8. sUolld 2ews gl el surollaii AlHl Gefl sligac
Hie Gualoml da 8 (2usla 1.4).

, gl udlousSaoll
|
Besan il j&awoﬂ TMU&
¥
s b 4 d
o =

25l 1.4 ¢ Gesart «oll 2 el gel Wu (se)-l
sl dllsdd e

saurs (Avy)

WALRLAOUHL AL, 2l 2001 Ao 29, SIRSA sARs (FHA HAAARUR
SAIRS UL 5¢ 69 ) auAA 8. o 5 mL 2l 2000 mL -l %l %€l ARl
(capacity) HOL €9, sclrs<l QURdl 24 WUl uiedll sedl oL glagl
A2 513 52 O 2 suL us1ll WAL sl O il UR 2R AL .
ALY Zd AR 5L HIZ Al A0 dBiiainl sesHl dlia wu
P uealdl (refluxing) WL eMuiq 2124 5301 |2 AlH) o ol /
A Bws [ ool B quRld 9. siRsa saisL Gualol sedls B
BURILAL AlUHIA AUl AL dluHLA 91RH, 54l HIZ aud 9. d [l
A SEHUS 2UAHUA SAUHL QUYL 6.



oil52

SmL &l 2000 mL % 2¢ll “URcll HRiddl el el 6lls WA €l 8 i d
glaRl oiAladl M2, AAguA WEAL sl HIE 2 glasidl slvloiad Hie
AUAY 69

(G513l (2a0tlseL) dAmgil.

1 91080 MU el Ul A0 5L HI2 AURAL 8. YEL YEL HLUxil
2 2R+ [Brtsil atsilzil e €l 8 (sl 1.5).

AalA (condensers)

AaFol GuAlal s Maldl a3u (sal)Ml AalMd 59l HIZ2 aUjpA ©.
ALY Il UALLAOUHL 6L UsIRAL AE[FoL AUAA 9. (a) el (air) AL
e (b) %0 (water) Au[FoL. sal AL 25l 1.6 (a) Wi ealdd 8. gdl
AaloidL sl Aol donsS A U 2L AU EIU 9. HIHL 2RH
ol G vl ualarelly sl oeel WA 8 2R olsu e
A B,

%0 AA[AAHL 2ied]l ol $2d BleIR st 1R (jacket) S1dL 6
[2usld 1.6 (b)] Axi wisll »iex eive il Mol 2 2l wel etsiR
“flsorcietl Hiol €l €. wiell iR clel uAgIRA wiellel «1 018 ALcuHi
U9, €9, 91R¥ ltsuHiell GwL Uyl WRlHL UIAR WA 6.

Gl Besart [Blg dAAdl Ul 2al gl usadlegd 5 (Mg
We sal AL quRld 8. flal i Gsadl daudl Hie g daltel
QRIS

g

)

/

.

el elelR el
CTESIRIE]

[
%\/
}I{f
el iR elwd

ETETERTRS

@ (b)
25l 1.6 : (a) s Halot
(b) v A&+

-

(a) (b)

2usld 1.5 ¢ el el susirHdl
(G513 ooellaty
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WGBS dAA AL

leel AMAHL WGBS SGIAAL A58 BUR ABldEl AH-ME eal 3 wella
Bl 2l HIZ 5 olelR Ailsnal Hi2 GualdMl dald €9, el oL Gualol
UL 52l U 9. Yl Yel HWUAL WG delU-AL AHAL L8l Hie WA

~ ~
sy 9.

s1el

(2uR)

28l dReAdl (neck)  Bil-olRes (EREAIE EEREL FESIA 2U WweyR o Al dls
ollol ol ses  LLeL ERRIES) ERRIES) ulse
(a) (b) (0) (d) (e) (® (2
EESERRIL] A (e sAxt 3R AU e Gl 3R AU
(dea ol oy, (Frae ol gl A LrALASI9L 1908 A1 ALEL Qs

(h) (M) ) (k) ) (m)
25ld 1.7 0 3G~ ociy 812 A8 A4HL

1.4 W3us olied Al icun (Handling Reagent Bottle)

e 207 walel WEAsIA dx-l wWiEus oslieaHial sieatdl (aadl) il 2dl
sl 1.8 2 1.9 Ui 24 eulde 8. uBus olleanidl wBus siedi
ugdl 35 6L quid vidd 530 adl 5o 5 ulBus slled U detd sRIeR
8 e ¥ AR % UBUS A4S 8l L Ul UBUSIA A dReAdll 2
Al o2 quadl UBus olledl il SUULL olleddi AAL 2ud 9.
ulBus ofledistl GUAloL sl Quid drll 51l 612 ULS A% 2L9E U Hsdl.
$EL URL 6pA 2otd UR sl <[, 5181 5 o eoldd U+l 4o A12 HALANY, A
WEus 219g otrild. WEas clan uesl drd o o oid 530 el sl 1.9 1
olleaiafl wEas GRra-l (8curdl) w2l Ad caldl . s olleanisl
waldl Ay o oflsl eald S, AR staxL AL GuAleL $2U. sl
AL olleartl 2l W AL dadl dl. w2l datdl seR elous Ay AR
5 qaiz udl oy AR,

AL 4% Al veld e S8l

2usld 1.8 : uBus olieanial -
ueld dairl ugla

I
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WAy : dold elaR aidll oflyg : eletnl usdl Avil 2wl Yl
olleaui-l ueld dad ofl-dl 4 53 cul
Yl olied Axudl Avil

Al 1 wawdl dl, eflddl oRed e

AR gy uin eeir sl % s

1L AR Al ofl sl 23 U seHeu 1A

ue] nangl 1A 24 (stirring rod) 2 Ralami usdl vl

gl 1.9 @ nadl Badl uglizi

L LUl GuAlol sl 1A dl Yedl Adl avd d WML
ueldn 21e5d AT 8. guz ad watdl daill 2l Ad 2usla 1.10 4
galdd €. olleardl Jux-l secusted] ual 561 5200 . Sl slled-l
BUALOL A, 501 2 AU AR 2UA 6.

1.5 RU $AAL A4l (Heating Devices)

WAL 51 (AL ORY saL M2 dA oHR, RulRe dw %
30 Al Hee @S asi O, WALUOUHL H 3ld O 6iR dils
ol oz quAA O (sl 1.11). it oAl Yel-%El Gl
sl 1.12 i ealdal 9. 21 ool ale «{12 uasl 9.

_'_'_,_,_,-'-""
yalgl aauedl a2l a
/_' /%g_ﬁ\\
i /,
f
~ o= ualgl dal

/ & wigl Ao
e
!

i

2igld 110 0 R a3 wadl dadl
Ad

q
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AU eyt
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2usld 1.11

I

i

oy, 01712

oA 61
[A] tirnt 6irReL ML
1. wa (RuaR)

MR Hieela, Wil ol % <oll A8 BA S11 8, dnl L e (oll) s¢
€9, lciMivll Ay, 6L L 2oL WIS ELVAE A B i LAl 518U =
“fluet 2adl Aiosd (102) 58 9, drll HRsd A4 BIvA 214 9. L A1y,
IR £6UBL AL BLLAE A1 8 S 614+l 26t BUAAL GLOLHIL AMRUAH
1A 8.

2. MR 2yol

25 dioll wgrl Aol Gl e i ddl 1AL euotl R oL Siso{loal
A AL L2 181 vddl 1 9, % wal HizHl 6UFl ot 9. Wil
Aol ol 32l Aty 9. Asauial suadl g st (eul)Hiel »uadl
Sall AL GO 8 A BURAL 93 AN3L 69,

3. s [ (Rvya2R)

d wis el fiecfly otousiz il (sleeve) ¥ 6L wm wH ALl dlani €l
£ U drl 612 2YetMl 812 5L 20 B A o112 2yotedl oUA H%e1y
allsaly 9. eiElHigl gl Haled [Fao18L s2aL 312 d-L SLRl M olide
3l dlleaaHi U 8.

.
L ER

~edl (gt —-[j

R

Dx sl Hizel sia,

- sl Febig o1 HIzsd gal
o ocilue— BB e vay
Q" O et “I Ol eun
’7 SR{ ) N - :)I.Q‘l.

yial

205(A 1,12 1 opn eirizew ol

AL eal U] oit €l A AU ANUAUHL AL, dl BdLd HEL 24
opdlfema (istenoll i Foui lofl) el ol ¥ Gilsd adl sl
Biglcl: tOiell SHELL 9123 5161 581 glRL Uil [RBReA el i 8. 21
WRRaAlEL dldd drri 12 €ld 9. ¢d % oudl ur-l otid-l slsasil
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2l €ld 5 ol A1 (Mg 29l Ol ALAHL Ui 24 2dld 2] difaHy
Sl 9 i 992 dlgoll 1ML Sy €9, 1R al-l Males 112 3 dlsauy
8 AR odldd ddi 88l Gl A ©. s dldlddl wdld s¢ O
opdlril el el [Acioll sl 1.13 Hi ealdd ©.

oAt 612 il Furedld 22MIn Al st Gl asiq 13 53¢ B,

o Gu-L AUBALSARL [Aeual ()
osdi[ctdlet o34 2iaral

N PRI o
AT EESTEE ALY Bl AOLORLANEL

Gual Reyadlat [aeu (e) o
ogdlteil Aell a1 ewol (d)

“o qeoll sis. ollel ols wedl oM algull sig-ll Guz

wt2fl il 51280 3 314 WA YRl
WHIAHL 2BA% (g i 9. 20
2isALS 1l 2ABA%AA 82 A WA
9, 2 dd ReyRioL owdld 58 9

Hey qledll 2y
—— {13 2iBASHLL [ew (¢)

51001 914 %l A2l w3 Aadlell
Ay 2 aanial iadl sai
| szl erRide Sl 9.

2idRs sl s {2l ReyRiaL [aowol (b)

ALl {2 dluHeA Qe (a) —

2Ai5ld 113 ¢ opnt oprizell odid- el

[B] tirl %ld-l Yuo MU (Principal Parts of Bunsen Flame)
1. idRs 5wl g AEC
L A2l vigasdl 5100 [eUL D, ¥ 61z 2ol dad GURttL LML €1y 9.

A A& 60l Al A €9, 1L [Geuor adld-Al Aiel $8L el €9 i, lEUl
515 eeet g el

2. waesll 85 ADCEA

2L LAl HAMIOL 9. AR gal ol dldl ol S2AUML AU 9, UL d
qlfaHd oA 9. i @l llHUdl AR sddl st stl-l el
510 Sl O, ¥ sedls dRl [Qreqdl oiddl Sl 9. L sl gl
(incandescent) YHl JRH A & A ANS O URL ol el L cuoLMi

gt Ayl A ad dladll drusid atiR Gl did el
3. oual wdlladl 2uar8 ABCDA

AL oy 3uL oL 6Ll 215 8. ol il Alel af ARH GLLAL . L AldLARRIAL
Al o AuSHL €U B 2 el 1L [QewolMl sert d1eoL AYEL €y B

s
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I

oA Al P AR YA HIRLHE YEL YEL &9 [ARaIRL 2hnvudl
blelleuL.

(i) BGual 2BANSH [acua ()

ari 2207t ALl 2SI I UR EU B, F SaHl B, -l AHidRs
ol AaRvuHRlHEL A8l €1 ABUGAE WL x1[AsdAH Gl 89,
sl {12 asuda (o) [rai ¥eq Gl ¢id «tall. an ot 20l5u3ax
UEAAHL AUL] AS1UL €9 BHL sl GRAAH dluHIAL %32 Uil il

(i) Gur-l Rsyla [Asual (e)

i (ool 2idRs agoll 5 B3 UR €11 D 2 A drugld sivide
8O, WHIRL MU 8, d b s ALl s Resun 532 i
EEDRI)

(iii) Al Al 4y AX WL (d)

2L oA [QooL 9. d ol dollddl @Ml 1/3 MIRLHL YA Sld
9. d [QclR dldrtl 2UdRs 214 olial [Qewaiel @oLeioL AL 2d2 €l
9. 212d 3 odld-l Alell elei-AL g2l AL idR Gl 9. UL [AcHL
et ol uut 4 a3 9. dn uelel vl BaeiHicl Yl
ALhe siallddi-dl uvL 531 GuARLHL A A €9,

(iv) A0 Ao Qs (c)

d Al 2L epoLL (BRIl A5 oleiRl Audl U Rad 9 i
el GUALoL 61128 HRLSIHML AL AURUH SleliHe HRLSL AdlRMl Al
el BAIAA WS aupL, 9.

(v) 1A Reyla [asua (b)

d aeoll 2gel sl olal 2UAlRs Bl 2UaRHL Rad €9 2t HHlEa
Reailor Ayl gaiil 20BA% A8 A D, o (e) sl 21
albdaustl Reulol (Aol & 2 d-dl Guatial [Maldd eliel 4eist
vl oflo HeLsiL [R452- e Ay 6.

(vi) el Dal drrraon [@Qeuat (a)

il (a) (Aot drudid Al i) S 8. ds-dl Guddl susualla
uglal d ol 300 Wl 53 89 3 34 o 148l sl M2 A O,

[C] oAt 6imiR-) URd (back) U8R (striking) H2-ll

2l Ud 2L B2erll 9 HHL 2l o AollHL {3 drs u © A
WALl AUose (o) WL eladld 43 52 9. B UL % ol 8 AR
oul Ayl viedl Gl 8. uell gal 2 el AL wHRA i odld
[HUFA e €9 24 U 2ALert 21 9, Aol 1Rl 214 2 Y €9 e



5]l e3d 0. d @uddl e+l Aol 2iuoll AB 9. %L U oA dl
612 A R % o4 530 2L 2 welll Ao ssor wsll 4 £ widl e
QRee gl oUAA viaid: vl sTaR 6t e 52U (S Aoudl).

RuRe aw (€la)

%L UARLAOUHL OfAeL 6142 W+t 1A, dl 214, 524l W2 RuRe dwudl
GuAlol 530 Astd 9. L idl AL © FUL YdReL sl €lae-dl s 93
RuR2 HAAdL AEAHL eUSAUHL 21 6 st glaendl olol 931 AUlk-nL
BURrlL GUHI AL LA HIRSA IR 53¢ G114 B (sl 1.14). Sausial
(Bt 51200 RuR2 €lde HIRsd GUtL GUALHL A3 €9 21 d= Anoudl asiy
9. odld Al Sl 6 2 dl UARIWOUHL ARH 5L HIS-L oL %
Sl Hie Azl asi 8. glai opladl e Anoldl €lde uR aisl 3l
2l 2 D, 52l uRl §5 WA ALl 2AlAR Slanddl HIZL WA
s AR,

30 21U scuL Ay (€lal)

Qa4 516(RA His Apysuntd a3 wies 2oL (NCERT) 31 5@l
gldl [@saell © % Addiyul © 2 RuRe dwsl Al [[seu 8. dn
WALLBUOUHL A oifR tacl RuRe sy wiw €l Al il oML i
a3 il asid 8. 3204 vy ool 2usl 1.15 4 ealdd 8,
30l Al sl

S a3 2L 5l AR UL @3] Bl U B, oL ool A g
5L UG B e €lden wnouadiMl 2419 9. otlel ol d-l Hou Rafaui
ollsaclMl a9, ARY Eldll ol AU B st HIEL guLsL AR+l
Alesil ol 1A 9.

AOPUAAL dRH Eldlrl dldadl e drl il GuHl ®IdL Hid Al
1261221471 UdzL (sheet) a3 alsl sl 214 €.

_—— lidl3s ool W2 isal

idRs il

s el —— €Az s

ool (oliu) HIREL S il
| ——{duds (spacer)
N -~

B Gl
T S0l ML wel alsal

R Wt

2usld 115 oM saU-L 3R QL ool

Rulze

2usld 114 RulRe dw

's



VISH-2
wiaAl vaeiusn wlal&an

(d&*ﬂ&\) (Basic Laboratory
Techniques)

UEADL 5241 Hierdl WALLOUAL ALHAL AH Id S1AHL eiAel
S €9, e S0 2L 69 5 512 Hl2L Mol R0l Bl wed wlasiks $id
€9, UALLLALOUAL 514 HIZAL A18-AL oteAleal HIZeAL 51 AlHA A 6L UsiReL
514 €9, UL USIRHUL ALSL-ALSH 512 2 olRUR[ASe 512 8.

ALIL ALSH 512 %=L ALIL, ALSH 22 24, &SI 2124 530 selacuml
2109 9. 6113 %Al 24123 300-400 °C cAlUHIA d 35Ul A2 o1 €9, 2412l
of ALALSH del Aoll2Ain 214, 5l d ASALSel AH oiel & i quil
A €9, AL Sl (AL 9LRils Bl % Glail 6, dall d-l spsuel AR sl
5 68 sl qdl A 8. dnl el esiadl We d- A HR aRH sl
waal $4 wigdl. DR yaualdd 2d oM 52l diuielld (annealing) -
18 014 S3cll AUl 6 ULsdl o el o2l A5 9. Al S1AA o AR Sl
AR 4 AWl U Hsal g, 5122 5 Beual £ usdl d qdl .

olRIRAS2 512 700-800 °C 2l «{lAL druHiA <124, usdl el »in
513 5201 W2 AHIBUA-5ecdl Ayl wdla-l ¥32 i 9. iy -
gedl Ayl odld Haaal e ifsue a0 gerdl g Blad sami
20 69, 2L sl [Rd8L opRils {1l €9 2 21 sl stlddl AlEHlL
AL Bl 35120 WA 28l ¢ 9. el o ARH AL g e
QuRAAL AL otlaeHl elRIRES2 s12 quaa 8. slRiREse siuxidl
orldd sl AL [Asd Al el

Uedlel izl dd il e s usiael R siasdl
Aufl2dl 2t sl AL Gualol Mzl Sedls siduglazil allviall. ol
3 UARLUOUAL L8~ 247 BUsR81 (equipments) L GuloL Hiz+l siugld
gL giluiall,

21 sl il 2 s alhan siug

(Cutting of Glass Tube and Rod)

o33 AHIAL

o AL S1AL Aol 15 cm dieil
o AL sl AL 15 cm @loil
o [5wlly s 5

uey(d
(i) ssl Aol 2aal s1aL A0 26d U HSL A dAHIRL 16l Sle
a3 golldl.



(i)

(iii)

(iv)

)
(vi)

Bustella sienl 12 enotd [Raudl san Aol cot d-dl dlae iR
a3 sIUL 53 2t dHIRL dRs WAL Yl siasl Aol 3 i w0 v
215 GLSL sl SR et usal (2usld 2.1 a).

cLHIRL 6L SLarlL H0L6L 6 611 BRI A5 AvIL 2 25 2.1 bl
gollett WMl sl [[3g vl ¢d dxiell [R3g Rwxi dHirl
ol 219181 vl {018l A eotlel sA-l Aoll vaal siA-L A0 U
adudl (usla 2.1 ¢). oll staar i sud vl didl Fedl dHiRl
SRR LI TC I

oAl 512+l A0l e e, dl »1ouG [Rauxl 524 s uR GLIL 1l el
i, AL Ut 53,

2AH R cleil ol 08 gl 40l ot-ial (Gusld 2.2 a).
Al sl Aolll de Al wALdHl 21RH, 530 i, HIR 00 e
¥ ot (sl 2.2 b). i 2B wil@slloL (fire polishing) ¢
69, U0 wilasilol e nax sl 94 Add Ad opAt FALdHL
ARM, 53 Al Ul el HIR OUOUSIR A A Al AL L0 w9l
gl 48 udd oA sl dnousiR 4R [asd ol wa ©
(dusla 2.2 ¢).

NN Sy

l e

(a) (b)
2usld 2.1 1 (a) sl 0ol 2adn siaq Al uR Rl sl
(b) stulel A3 U612 AL2L AL2L 2LsAl
(c) sl AMAL 2iaal 12l Aolla dLdl

OLOUSIR ot il Y4l 41910
wea Fell

() (b)

wanrl waoreuon wlalb (ds-lsi) -

AN 4

(c)

@ 5194 IR
stidl 4R opet ldul
Add D 2R, A v 4R

uilaa sl ay usdl
yelel 1oy ARY 534
JLOUSIR HIR YR

©

25l 2.2 1 (a) 2N HRA UYL (trimming) 53¢l (b) QIR 20 oitiad]
(c) U Fld 2t 244104, T 2 il HIR

7



- yaqlaLauol HioteRlst 2ruRiEsie

AaAdl

(a) St s % AR gudl SR dots u 215 % GLAL sl $3.

(b) S 21nal Hi2 st vt s12AsAL Aol [ AU dHiRL ASp2] AsU ded g2 AvilA Sl S Al
dldl i glad So Adl viestadl Wie stusl 2sisil Heeddl <oll | ulmal didl.

C =\
E YYLHS U2

() 51 AL HRe ALssA ddAbig wrlag el ?

(i) sl Aol 2taar s aBriHl siudl diw fRq slousiz ot-tiadil a e %3 9 ?

2.2 sl A aundl (Bending of a Glass Tube)

o331 M3l

o 51| il : 20 - 25 cm dledl
o L5wlly sid : 5
uey(d

() [Qeuor 2,14 asiq sul wHisl Busiela sl Hee oy SRod dond-l
Aol 51Ul

(i) ol opint oiriedl il Alel a4 1Y [t dllsdl ¢4
oiall dl qaail 8 d @oid aRH S0 (2l 2.3 a).

(ii)) R ol AlAMl 9124 53 AR de OUYL AU 3L L 2L Y
% AL ALl 8 d AN A A1 A AR 2 d Uldidl
Qe amald A3 529 (2usli 2.3 b).

ARYU B A

25l 2.3 1 (a) il ¥ sl
(b) <ol A4 U3 €9 et Uldlel % A%l aq 9
(c) AvlisA AHAY oi-tLal

—



wanrl waoreuon wlalb (ds-lsi) -

(iv)  <oiln olaHial £2 530 i dn A LA SR v uHISL 2dxseLse
A eolldld ol Fedl anis Anddld ¢ (2usli 2.3 ¢). anls He
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