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In the Laboratory

Name of object:

5‘:’&'21/3%@51 ________________________________
Analysis 55 '@ S'AET 5551

What colour and shape does it have?
N ] N vt ey RN -y R )
Y VEHNA AR AFIN A RFAFA| A&

Describe the surface:
~7 -~ ~~ A~
KN'ﬁ"’J’QS}WQEﬁ@Qt

Isit dangerous to taste it?

Rg:mqﬁqﬂw wﬁﬁsq

O Yes U‘Iﬂ O No &ﬂ

If no, what taste does it have?
VQ =~ \/v\/ ) -7 I ,
QANEHNFE] ’Rg:@%&ﬂQSQiﬂ1

What smell does it have?
=, 'Q .y R )
NI RIRQ[H

Can youl bend it by hand?

@ﬁ ’\’:g QRTAN ﬂ’ﬂ ‘ﬂfq SEL FRIN]

O Yes 3R] O No &Iﬂﬂlt

What happens when you bend it?
I N O N N
ARG FAR R R
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269555 R<]

DN,

Drawing: ’\v&rém

Does it swim in water?

FgER g

O Yes 3R] O No 5\4'3‘:”
How is the water solub111ty‘7 @q ax’ :1@
WARR RA'XE’ Q(éﬁ qay Qilﬂ Q&

O good O moderate O poor
] AR QEA]
\I-lovx is the hegt conduction?
AYTRIVRNIRRRQI ]

O good O moderate O poor
] AR QFA]
Flammabilit Vi N

NABIYH ERNNEEEY

O Yes 5] O No &35
Does it conduct electricity?

ﬁ A g; ay Q@lﬂt\l S C|

O Yes 5] O No &35

Is it magnetlc‘?

JRRIAFFRRAG 55 R3]

O Yes Rﬂ O No &Rﬁ
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Chemistry - Introduction

Experiment 2: Properties of substances

Properties Salt Alcohol Iron Suthur §ugar Water Oil Kerosene
gy &wgan & SRR gAN] (R FrER] g LG L
Colour / Smellﬁ
Fgaimsady

State of matter

(solid, liquid, gaseous)
AN A=
TLAN] ARS
SkSAl!

Melting point
Rq ' &q|

Boiling point
GEICL]

Inflammable
& Fauraax gy’
CEMERSET L

conducting electricity

LR LK S

magnetic R
LY LS

nG &]
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August 2005

Experiment 2: Properties of substances

Chemistry - Introduction

Properties Salt Alcohol Iron Suthur Sugar Water Oil Kerosene
By & wgau &1 SRAA]|FAN] (A AR Hal &] I N ]
Colour / Smellﬁ White Transparent | Black Yellow White Transparent | Yellow Blue
Fqain gl s
State of matter Solid Liquid Solid Solid Solid Liquid Liquid Liquid
(solid, liquid, gaseous)
YRS A=
TLAN] AR
RN
Melting point High Very low High Low Low Low
ﬂﬁ&'fﬁ] 800°C 1500°C 115°C 0°C
Boiling point High Low High High
ﬁﬂ'#ﬁ[ 1440°C 60°C 2700°C 400°C 100°C 500°C 200-315°C
Inflammable Doesn’t burn, | Burns No Melts into | Doesn’t burn, Put out the |Burns It burns

, , - remains easily, blue |change yellow changes colour |flame after some |easily,
8 :Tq]& ARR'& white, hsss flame liquid, blue |from white to time black
ﬂ‘i‘ "\R'ﬂé\ a1 sound flame, brown, sticky, smoke

strong smell | smell of caramel
. . ., |Bad Bad Good Bad Bad Good Bad Bad
conducting electricity
v v v v

S TARRA]
magnetic R No No Yes No No No No No
LY LS

N
9 4]
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Chemistry — States of Matter

y “, v v
Five Secret Powders QNR'AQ'SN'R"Y |

You are chemists. Therefore you have to analyse the five powders on these plates.
Below you will find the table of Analysis. There it is written how a powder reacts when you
solve it in water or when you burn it. Read it carefully.

-~ a7 QA A -~ -~ el -~ QA ~ QA ~~ QA N

@ﬁ'&l’f{&g’(iﬁ'&ﬂ'ﬂ'q R[] §' AN R'G'K'@ﬁ'g'ﬁ R'&"QQ'S\R'SU\Iﬁ'ﬁQ'EN’Q'&&NW'@ R'555

D e [ . N - v N S e Fr N S . S

STRFN] RA[BFRAVEIYAITHVIRRAQA]] JAFRAINTFERGRANRE S
- [ , I S N g ~, e, A el ,

gREagaraRgRlaRads) Fynigy fns s

Start first with testing the water solubility of all the five powders, and check afterwards if they

are flammable. Meanwhile fill out your test results in Table 2.
IS ey o~ N, , , N, [ N , , I , L. N~ N N S - O N
RAFAATIA nﬁwm§:m&:mqqmgqﬁgﬁg&uﬁ:1 ENYRIAN NG HRAARRRGS
~~

N

S5Y3T3TN] S5 53TY gragvssnRg A afvags sy

v v v v v «' v
Test the water solubility Q ﬁ‘ :](1 WA f%: Ra “5“1 5551

1. Take half of a teaspoon of each powder. Put each powder in a separate glass with water and
stir it thoroughly till it is dissolved.

IR RIGRAYINAS] g ﬁ'@'ﬁfﬁ'ﬂ'&’@i'ﬂ'ﬁ(‘%Q'ﬁ'i'i%‘qgﬂ'ﬁ'ﬁig'&I’Qﬁ'ﬂ’\’ﬁ’
, , . '
ATTAT N ARA]
2. Observe the reaction and compare it with the table of Analysis.
B N N, Vg , I R N , D S v , ™Y
q%* R RN AGR AR RY QR IFA JYTRG N Y NFRNAZ NI FRAN]
3. Fill in table 2 the numbers of the powders according to their reaction.
R AAYAH NI IV WE RN AR IR 'qg&@’ QESEEE
4. Finally rinse the water glasses properly.

saay g e g AquniRsA

v = y v “' v
Test the flammability ) ﬁ § 'R “5“1 ﬁSﬁI

1. Light the candle. Take half of a teaspoon of the first powder and heat the spoon up. It will
take some minutes and the spoon will get very hot. Therefore hold the spoon with the clamp.

AQER R IR H AR AN MG IRNE TR FRNRONENYLANEFA G’
RAEANYRE| G NR IR YN RS Y IR NIZE|
2. Observe the reaction and compare it with the table of Analysis
B N N, Vg , I R N , D S v , B
q%* AT RN AGR IR R IFA YTRG N A FFY NFRVAZ AT
3. Fill in table 2 the number of the powder according to its reaction.
R AAYAH NYFR IV WE RN AR IZRA 'qg&@’ QESEEES
4. Rinse the spoon before testing the next powder.
. , oty N ey im ey -y I ..
ANTENHRGANITH NN NIV GAANEH A7
5. Finally blow out the candle.
&a&'z:ﬁ'w@ TS|

Compare now the test result in Table 2. Which powder belongs to which plate number?

A5 SITRQAN AR URRAFRN YRR SNRAR R RRN AR A Ry A
S . = , BN

Table 1:Table of Analysis AQHNAIT R3'§R qszq ASRARIRA]

Science meets Dharma
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Chemistry — States of Matter

Water solubility Flammability
&’ q: Rq WA R QAR |& a8 55 A x2'RG 4]
akall

Salt 5/1 Soluble, clear water Doesn’t change
AQUARRA FRRNE] Qg&'@’ AR

Baking Powder cloudy, milky, rlslng bubbles Changes into brown, smell of burnt cake

5%51 &Uﬂ&@m UJ’;%E%QEQWN&IQS Fﬁ’ﬂgg}‘ﬂql@gk Qﬂ@ﬂ@%‘ﬂ
qp AxAsEa] J NN AR NRR &Tﬂ

Limestone Cloudy, milky Doesn’t change

v v N\ y y N o< I y -~ ~ .

Faag § |§5apqueags) Eadsdy |agaFadss

ol

Flour Cloudy, milky Changes into brown, smell of burnt cake

- N < I , -~ ~
gqlﬂ ﬁq(&rﬂﬂ&w@sm Fa@ Gl Fﬁﬂgg}ﬂql@gk Qﬂ@ﬂ@%‘ﬂ
RR{YAS]

Sugar Soluble, clear water lc\gill‘;;eihanges into brown, smell of

=3 v v v v v v v v

g 3R] Qﬁwai-’ilﬂ & RN qﬁ/ Fiqégqqagx AR

5|

Table 2: Test results i%aﬂ’ﬂ% A RFARFFYIREIN]

Number | Water solubility Number |Flammability
W' |& &R’ :ui WA 'AQ" (WK (A NE R A "RE’ nq &1
JRN] |AR’ ﬂq a1 FRN]

Soluble, clear water Doesn’t change

AQUAIRE] FIRNE] qg}(&"g’q'&ﬁm

cloudy, milky, rising bubbles
N ~ A~
&I"ﬂNQl'QW Q'&Q'&ﬁﬂI a‘z:r

Changes into brown, smell of burnt cake

W’{qg@qwqgﬂ A AT AFARAY’

WR YRR Iy

Cloudy, milky Doesn’t change

ﬁq QRANAAgA] AR qg}(&'ﬂ'&w

Cloudy, milky Changes into brown, smell of burnt cake
a 1N o~ ~~ ~ ISNEN
ﬁ%’@rﬂﬂ&'ﬁﬁi'ﬂj QAUANA'HN 4’“ ﬁﬁﬂg%ﬂqﬂlgRI Qﬂ'@ﬂ'@%’ﬂ'ﬁ@'i'

&

Soluble, clear water

RGUNERT] G

Melts, changes into brown, smell of
caramel

q| PRMHYIRIR| [FRANT A5

Science meets Dharma
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Chemistry — Separating mixtures

Mixing and separating 8 8O & Qe 53 7]

There is salt, iron powder and sand.

BRET| @I Favnswdls

1. Describe the three substances
, , I N N o N
EN ’ﬂﬁ&l S A Qiﬁ AN T
2. Put the three substances in the glass and mix them.
, R Yo DN, R ) . Vg
Ny QY {ragmu g Ry
3. Look at the mixtures with your eyes than with the magnifier. Can you still see the
components of the mixture?

-, U W W ~, AR A Y, Ly~ AT oS U . NI W -y
QSN&Iﬁ WNﬂﬂN %INT ﬁ %&&.ﬂqlﬂﬁgﬁmﬁﬁﬁ %1&1 @ﬁg&@i&&@ﬁq gﬂ&;
;sw'ﬁ'@:’&’a’:gn’wqiqqm

4. How could you separate salt, iron powder and sand again?
S N D DNy O . .. . S . G
BAJEAR] FANGR| JNRINT RN HIYF RFFNRTZT]

5. What materials would you need? Write them down and discuss it with Choekyi and me.

N Y, R R —— SN DN e, ) R R o =
RN ARARARAF VK| JEVNRFNG HH AN RSN HFHN Y YN IY T
Xy

6. Do now the separation.

SEReEEV Ry

Science meets Dharma
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Pure Substances %ﬁﬁ ﬁ%gﬂﬁq”

Different meanings of “pure” or Purity O B EEEE)

Chemistry — Pure Substances

Everyday life 5‘“%554%35:1

=~

Dharma §R®NER

Science 65'5%’“'\4'157;{

Pure substance in Chemistry means: E“'Qg"'ﬁ'?\“ﬁt?75\“’7@?“@"1 41

Model:

Science meets Dharma
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Chemistry — Pure Substances

Basic Techniques for Separating Mixtures

Q@ ¥ 5 card g ad al N'a'5g ad 5 AN A

4 N

/ oil layer %5‘1 A&A]
N ..,

water layer FARN [‘IT

‘ng

Fig. 1: Filtration Qdﬂ]g’\l Fig. 2: Extraction aQf qg’q

their/mometer water out
FINREN BN HYRA|

condenser -
é:&'ﬂéﬂ&’@'é’\'w '&NI
mixture o,

RN

/..

cold water in

& IR K aR A

distillate

é:&'qu'na’q

Fig.3: Distillation AENAY ARSIV |

Science meets Dharma
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Chemistry — States of Matter

Three states of matter — Solids, liquids and gases
AN A Mg YRV ARN] SFANARAVER] AR QZAN] {AW
RN

f

In the picture all the drinks contain some water. The water is present in three different physical
states. It exists as a solid, liquid and gas. These different physical states of a substance are known
as the states of matter

ar 5:1& A ag: UL s cg RS X5 3 FATEN :&'qs's?em& CEIE

"F‘W"W ii&ﬁ‘ﬂ“”ﬂa‘ﬂw “H’\“F”‘W RERN TN AR SN Qiqsqg
ENY A MENAT R AN TR NE YRR

, ) v«/
Experiment 1: Candle IHAAINRA]
N, R BN N N Y
Observe the flame. What burns? NAHRN qgrq ﬁ‘:’ 34! rq NHARRNER]
v v Q vy A\l A\l vy
Experiment 2: Water and alcohol AFRINAHNA] AR SRAA
) ) , . -~ . 5N N . -~
Mix the same amount of water and alcohol. & ﬁ’; &R ’\51 QRA ‘“651 NN ﬁ‘ﬂ“{
~ ., &, N S, Do~ ,
What is your observation? How can you BYRRAIFAGRARAFRAN] A @_IN
N ey ey =,
explain it? RERRRIZNTA]
SRIRRSEN SEAEIRNY A~NARAN]

Science meets Dharma
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Chemistry — States of Matter

How are solids, liquids and gases different?
SEANNLANFR] QIRALAN]  FRNARANARA L gR A Qg
R AR

Solids, liquids and gases are made up of a large number of very small particles which can move.
The particles in gases, liquids and solids differ in how closely they are packed, how much and
quickly they move.

AR AN AFAN] t:ﬁxmgq&'ﬁ-’:émng&q&&'q&"mﬂm'sq@'g'sm'g:&'qﬁx'&:'?ﬁ'

§IYGNRS) SRNTIAN| TRRAIMN SRR Y g A g Gy
AN AR REN AR AL :1&"@{1@'&5@1&'&”&'2'5’64@3'3:1’5“4'g:'ﬁ'@ﬁﬂ&'qij"@}'&I’ﬂ

Solids Liquids Gases

SR TIT] GRGISAN ARSI

How closely are the
particles packed?

51'5(11'5&&'%\ SE ST
TRz RN AN

Volume

@S| ABRES]

Shape

mAERER]|

Can the particles be
compressed?

-~
g'sm'a&&'qqqn%'&'

35g=a|

Science meets Dharma
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Chemistry — States of Matter

Speeding up and slowing down Ngﬂ]&l'dﬁ"ﬂ, &'ﬂ'ﬁ:’ﬁﬂ'i'qﬁ’:'
ol

The physical state of a substance can be changed by heating or cooling it. The substance either
gains or loses heat energy. When a substance is heated, the particles move faster and take up
more space so that the substance gets bigger or expands.

ég&ggqqq&§:&§£5ﬁw:§gxamz§&rxgan5:am gg&msﬁgix
ﬂﬂ&amuw:qgﬂ&qugzéx ég&masﬁﬁlﬂi& gsm;&&zﬂwmﬂméxm
wﬁmﬁxﬁx&&:na&maza’xég&;&&gaﬁqgzqU\Iﬂ

Melting Point:  The temperature at which a substance changes from a solid loa hquld
AGRE)| SESER RN AFANFN PR AFANE T g SoF & SEEEY|
Boﬂmg Point:  The temperature at which a substance changes from a hqu1d to a gas.

A& FENFN QYR NFANENZEN AFANE n&qu ¥ & SRR

Science meets Dharma
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Chemistry — States of Matter

Summary ﬂ?"“%“]

1

Mﬁttef/ exists as a solid, liquid or gas gepending on the temperature. . a
ﬁ:&'ﬁ'&&&'&ﬁﬂ&'ﬂéﬂ&ﬁ:j ’ﬂ-ﬂ’\"ﬂa’ﬂ&'W;’%’éKN'ﬂaﬂN'ﬂR"é;"’J'ﬂﬁNﬁﬂﬁ'%'
FRFRwHF I L)

So\lids, liquids and gases are made up of a large number of very small partic}ss. N
SRAVANTR] AR SRV GINGRNGRG IR Ay TGy
A

A gas has no fixed volume or shape and is easily compressed. A liquid has a fixed volume but

not shape. It is less easily compressed. A solid has a fixed volume and shape and is difficult
to compress.

ARNTINNAFR FT WL § NN FFINRRE HR R Rx T 5 AN g A RLAZR LAY
AR NN AFR BT IR A AP RINRF| JXRZER 5Oy Hw TR gAY
sRANTINNAFR RPN RGN A AR J RTINS
The particles in a gas and liquid move from place to place. The particles in a sohd v1brate
ARVARINAS = TRTNES § SRR ’W“W ANTERY e aqN3y )
U\Iﬂ &Irﬂlﬂﬂ ﬂEﬂN g ﬁs"’d %&IN Qﬁ’\ Qﬂ'\l"’d 5’“ 4'1(\1 U\Iﬂ

OI}/ heating, a solid melts to a liquid and a liquid boils to a gas. -
FRARVIN] FRINIFNNEGREN YR QRN AR R R AFIN R FY

g}:&'ux'agﬂ

On coohng, a gas condenses to a liquid, and a hqu1d freezes to a solid.

A\ &I ’-:13 ﬁQNT SRV ﬂﬂﬂ& &R’ é’\ %N Q'H’\ 4'134'1& &ﬂ&{ ﬁ ﬁ‘q Q@‘ﬂ& @ﬂ q %I
&Irﬂ’ﬂ&i 4'134'1& &;ﬂ&{

When a solid, liquid or gas is heated, energy is transferred to the particles and the substance
expands

&ﬁq&qaq& zx}qxﬂsq&w:%:&qaq&masﬁﬁﬁﬁ& YAV NN NGNQA
Qﬂg&@:mﬁx g;{g&ﬁgaaqg

Science meets Dharma
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Chemistry — States of Matter

- “ v
Questions XA
1 What are the three states of mater?
A -~
ARNAR TGN Y RN QYN A RARARAR|
2 Give four differences between a solid and a gas.

NRAN NN AR RN IV IR FT A F

3 Draw a table to show which of the following are solids, liquids or gases at room temperature:
flour, petrol, air, steam, salt, tea, gold, copper, oxygen, a milk shake, steel.

i%'a4'1'%N'ﬁ&'ﬂﬁ&'ﬂ&@'&&&'ﬁ:ﬂa'&"Sﬁ'(ll'&@ﬂ&'ﬂéﬂ&{ ﬂ'ﬁ’\'ﬂaﬂﬂ"ﬂ:ﬁ'
EXSERESE G DR
4 Whatis meant by the followmg words: melting, freezing, condensing, boiling?
‘IH&I 4'151‘11 ’ﬂ %&IN g ’ﬂ ﬁ% QN Qﬁ’\ Sﬁ Q@‘ﬂ& g’q EJT ARNA N é’\ "-:1
5]

5 Explain what happens to the partlcles in:

Y ENENN N RYNAARIRT RRAREFRS]

a) ice cream as 1t melts
Q@q&mgxsm XRE|
b) the air bubbles trapped in dough as it is cooked to make bread

134'1'34Q'ﬂ%’ﬁﬂ&'ﬂﬂ@'ﬁ(é:@'%'Q'Qgﬁ'ﬁ{

6 Why does sugar dissolve more quickly in hot than in cold tea? Explain what happens to the
sugar partlcles

41&04 E'QK anEy §:’5’&"q'&'&gq& ar :1@/5:1 o8 g;{ &aq R’ Rﬁ A g Clal z&’ g
FVENNNAIRATRGE R&aFUEFFFIAN]

Science meets Dharma
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Chemistry — Elements

Separating the gases from the air XRA'J{ RN RNEN'RE”
58 5A
L1qu1d air is separated by fractlonal dlstlllatlon

TR NIINER AN YR B R A ST 2B

nitrogen
b.pt. -196°C
fractionating T
column
cooled and
compressed =r
cooled P oble
air —= gases
g R ey
carbon
dioxide
and water liquid air
removed
—200°C \W K
liquid oxygen
b.pt. —183°C

The stages in the process are:

1. Carbon dioxide and water vapour are removed by cooling. Otherwise, they solidify
and block the pipes.

2. The rest of the air is liquefied by compressing and cooling to about -200°C.

3. The liquefied air is fractionally distilled. Nitrogen gas, boiling point -196°C, comes
off at the top of the column. The noble gases are taken out half way down. Liquid
oxygen, which has the highest boiling point (-183°C), is left at the bottom of the
column.

85 RARA RNV

9’ Carbon dioxide ﬁ:é:& ARG CEN qga G 3391 2R ENRN
4 qga TRRY AN &ﬁ: gsw S zq& X5

A FRYASNENN SEER ENEAEERAEL qun RREET  Hgec SHAIR’ BN
QAR

) tq.qxlqazq& qg& méz ;&& &R’ atq q& 551 & R f R E\qém AEREY rmi
ﬁq -196°C ¥ U\Iq A ﬁ: ﬁq MRAE 7’ §5g M] E 5& qaqy Noble c gas
A5 IaNER S| QRN SHYAEZIER (Liquid Oxygen) X
53 s RPNAga g TR FRF ARy g &)

Source: Lakin, S., Patefield, J., 1998: “Essential Science— 25 The air”. Nelson, Cheltenham. p. 120.
Translated by Tenzin Choekyi, Mundgod, 2005
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