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elriqdi: Science teachers acquaint with different science processes, promote 
teaching skills in innovative and problem solving activities, linking 
science with daily life, and improve teaching strategies through self 
reflection and their use on selection and application on classroom 
teaching. 
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UIH+tdf: Teachers will update knowledge and skills on reform in science 
curriculum (in and around), science curriculum projects and discuss 
about psychologist view in curriculum development and their analysis 

m; ~= m ~ ql~q!fi+t ¥1<Cfil q<f¥41'1 ~ '61IT ~ ~ ~~-~ .. ~ ~ 
q1~q :ti ¥4 <euc'ffl q~4l\it'1ltHi\ I 

,. ~: 
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~. · p.q4q~: 

"lf« 'lTOliT «l~<ltSi<(Eiijll ~ q1<5~:ti+i ~cmcit c:nf+il"' ~ \i11'14itft ~ 
~ ~ l1fl4il4+il fl(~•"' 'cfifr ~ ~ \41~~ .. ~ <l~ United Kingdom 
liT fl<>'i41R1d q~ltl\i1'11l<(EicN WeT ~ •I~Q)cN "3; I ~ \i11'14ilt)CSIIe ~ (>1ml1<'1 
3Rnf 'ij"Q) l1tq;f 4il4i< (EicN \it I"' 4i I fl ~ ~ q I fl 41 ~(!)eN "3; I 
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a. UNESCO Planning Mission of Experts 

In the light of the new development in the field of science and technology in 
the recent years, the UNESCO Planning Mission has given their 
recommendations, some of which are summarised here: 

i) Sufficient time should be provided in the school curriculum to the study 
of elementary knowledge of .nucl~ar and atomic physics and physics of 
solids and radio-electronics. This will not only form the basis of modem 
life and technology but also prepare them of conscientious and 
successful life. 

ii) The study of Physics should be made compulsory for all the pupils, as it 
is required for studying Chemistry and Biology. It should be inter
related with Chemistry and Biology. 



iii) More emphasis should be laid on the practical applications and more 
class activities should be provided to arouse interest, aptitude and ability 
in the subject. 

iv) The teaching of Chemistry should be divided into two stages (a) first 
eight years and (b) 9-11 years. 

In first stage the pupils should -be acquainted with fundamentals of atomic 
molecular theory, chemical symbols, formulae, equations, valency, chemical 
reactions etc., leading to the understanding of the main Laws of Chemistry, 
the Periodic Law. 

In the second stage, the pupils should be acquainted with the Theory of 
Atomic Structure, Theory of Electronic Dissociation, solutions and the nature 
of Chemical Bonds. The pupils should also be acquainted with the important 
chemical industries and utilization of their product in life. 

v) The theory of the composition of organic matters should be given due 
place. The Organic Chemistry Course should acquaint the pupils with 
co-valency bonds of atoms. 

vi) The teaching of Biology should foiTil part and parcel of the course of 
general education. The syllabus should concentrate on the study of cells, 
life activities, individual development of organism, inter-relation of 
organism and environment. The study of the morphological material 

' should not be over-emphasised as it hinders the comprehension of 
general biological laws and the stimulation of creative activity of pupils. 
The whole course content regarding the plant and animal kingdom 
should be based on the development of the organic world in terms of its 
evolution from lower forms to higher forms. 

vii) Special attention should be paid to the utilization of the achievements of 
modern Biology for practical purpose e.g. Agriculture, Forestry, Health 
Service etc. 

The biology course should include new scientific achievements and 
discoveries. Science education should start from I and should be divided 
into three stages: (i) classes I-V (ii) classes VI-Viii (iii) classes IX-XI. From 
class I-V the pupil should study General Science which should be taught as 
inter connected whole of Biology, Physics and Chemistry and not as 
complex spare units. 

The teaching of Biology should be started from class VI with Elementary 
Botany. Zoology of animals should be started in class VII and in class VIII. 
Anatomy and Physiology of man with 'the framework of knowledge about 



sanitation and hygiene. The teaching of Physics should be started in class VI 
with the introduction to general Properties of Bodies and Mechanics. In _ 
class VII it is necessary to finish the study of Mechanics and introduce the 
elements of molecular Physics. In class VIII the pupils should study 
electricity and acquire the first knowledge in Atomic Physics and 
electronics. 

The teaching of Chemistry should be started in class VII in order to use the 
knowledge of Physics in studying properties and chemical transmutation of 
matter. Duri!lg classes VII and VIlli the pupils should acquire the 
knowledge about atomic molecular theory, chemical elements, oxygen, 
hydrogen, carbon, metals and main classes of inorganic compounds and 
their reactions. 

In every class three periods for the study of Biology, three for Physics and 
two for Chemistry should be provided. 

In science streams classes IX-XI the pupil will study humanities, 
technology, and others. Not more an 18 periods per week should be 
provided for the study of Biology, Physics and Chemistry. The study of 
Biology and Mechanical Drawing should be made compulsory for all. 

In other streams, the students should study science also. In course content for 
these streams should be general upto class X. In class XI the subjects of 
specialization should be studied. 

b. Indian Education Commission (1964-66) 

The Indian Education Commission of 1966 has recommended that Science 
and Mathematics should be taught on a compulsory basis to all pupils as a part 
of general education during the first ten years of schooling. In addition, there 
should be provision of special courses ion these subjects at the secondary 
stage, for students of more than average ability. 

In the Lower Primary Classes (I to IV), the focus should be the child 
environment - social, physical and biological. There should be emphasis on 
cleanliness, formation of healthy habits, personal hygiene, sanitation and 
development of the power of observation. School gardening should be a 
regular activity. 

At the Higher Primary Stage (V to VII) the emphasis may shift to acquisition 
of knowledge, ability to think logically, draw conclusions and to make 
decisions. Science should now be tau_ght as Physics, Chemistry, Biology, 
Geology and Astronomy. 

fcritR --· 



The Commission has categorically stated that the general science approach to 
the teaching of science which has been widely adopted at the elementary stage 
during the last ten yeas has not proved successful as it tends to make science 
appear somewhat formless and without structure and runs counter to its 
methodology. A disciplinary approach to science learning would, it is felt, be 
more effective in providing necessary scientific base to young people. 

In the Lower Secondary Classes, Physics, Chemistry, Biology and Earth 
Science should be taught as compulsory subjects for all the pupils. They 
should be made to cover wider areas and go deeper into the content than 
before. 

At the Higher Secondary Stage where diversification of studies will take 
place, science will not be studied on the compulsory basis by all the students. 
While opting for specialization in the subject, there should be rigid grouping 
e.g., one can choose two sciences and one art subject. Similarly, it should be 
possible for an art student to take up the study of Physics or Biology or any 
other subject in the science group as an elective. Such a combination will 
prevent narrow specialization. Provision of courses in science at higher level 
should be made for the talented students. 

The Indian Education Commission suggested curriculum for different stages 
of the secondary education: The board areas of curricular studies for different 
stages is given here. 

I. Lower Primary Stage (Class I-IV) 
a) One language (mother tongue or the regional language) 
b) . Mathematics. 
c) Study of the environment (covering science and social studies 

in classes Ill and IV). 
d) Creative activities. 
e) Work experience and Social Service. 
f) Health Education 

2. Higher Primary Stage (Classes V - VI) 
a) Two languages (i) mother-tongue (or the regional language) 

and ii) Hindi or English. 
Note: A third language (English, llindi or the regional 
The language) may be studied on an optional basis. 

b) Mathematics 
c) Science 
d) Social Studies 
e) Art 



• 

., 
f) Wor·k experience and Social Service 
g) Physical Education 
h) Education in Moral and Spiritual Values 

3. Lower Secondary Stage (Class VIII-X) 
a) Three language - In non-Hindi speaking areas: 

i. mother tongue or regional language. 
ii. Hindi at higher level or lower level. 
iii. English at higher level or lower level. 
In Hindi-speaking areas: 
i. mother tongue or regional language. 
ii. English (or Hindi, if English has already 

been taken as the mother tongue). 
iii. a modem Indian language other than 

Hindi. 
(Note: A classical language may be studied in addition to 
the three languages on an optional basis.) · 

b) Mathematics 
c) Science 
d) History, Geography and Civics 
e) Art 
f) Work experience and Social Service 
g) Physi~al Education 
h) Education in Moral and spiritual Values 

4. Higller Secondary Stage (Class XI-Xll) 
a) Two languages 
b) Any three subjects from the following:-

!. An additional language v111. Art 
ii. History 1x. Physics 
111. Geography x. Chemistry 
tv. Economics XI. Mathematics 
v. Logic x11. Biology 
vt. Psychology xnt. Geology 
vii. Sociology xiv. llome Science 

c) Work experience and Social Service 
d) Physical Education 
e) Art or Craft 
f) Education in Moral and Spiritual Values 



Tbe Science Curriculum 

1. At Lower Primary Stage (Class 1-1V) 
a) In the lower primary classes the focus should be on the ~hild's 

environment - social, physical and biological. 
b) personal hygiene and sanitation. 
c) introduction to formal areas of science such as 

- the plants and animals in his surroundings, 
-the air he breathes, 
- the water he drinks, 
-the weather that affects his daily life, 
- the earth, he lives on, 
- the simple machines, 
- the body of which he should take care of, and 
- the heavenly bodies he looks on at night. 

d) Gardening · 
e) Roman alphabets 

2. Higher Primary Stage (Classes V-VII) 
At this Stage science should be taught as: 
a) Physics, 
b) Chemistry, 
c) Biology, 
d) Astronomy, and 
e) Geology. 
The allocation of these subjects among the three classes is as below: 
Class V-Physics, Geology, Biology. 
Class VI-Physics, Geology, Biology. 
Class VI-Physics, Geology, Biology, Astronomy. 

"The general science approach to the teaching of science which has been 
widely adopted at the elementary stage during the last ten years has not 
proved successful as it tends to make science appear somewhat formless 
and without structure and runs counter to its methodology. A disciplinary 
approach to science tearing would, it is felt, be more effective in providing 
the necessary scientific base to young people". 

J. Lower Secondary Stages (Classes VIII-X) 
a) Physics, 
b) Chemistry, 
c) Earth Science 
d) Biology 
These subjects should be compulsory to all the students. 



4.. Higher Secondary Stages (Classes XI-XII) 
At higher secondary stage science will not be studied by all students on a 
compulsory basis. Those who want to opt for specialization may choose 
three electives from the science group only or may choose two subjects 
from science group and one from arts group. The science group includes: 

a) Physics, 
b) Chemistry, 
c) Biology, 
d) Geology, and 
e) Mathematics. 

One can either opt all the three electives from the above subjects or can 
take two subjects from the above and one arts subject. Similarly it should 
be possible for an arts student to take up the study of physics, chemistry, 
or biology or any other subject in the science group. 

C. UNESCO-UNICEF Assisted Science Education Programme 
The Government of India, UNESCO and UNICEF entered into an 
agreement in 1967 for reorganising the strengthening in teaching of 
science throughout the school stage. The main components of the 
agreement were, . 

• 

a) Preparation of new syllabus and instructional materials, e.g. 
textbooks, teachers' guides and laboratory materials, etc. 

b) Equipping all the teacher's training colleges and teachers' 
training schools of India with a set of laboratory 
equipment/workshop tools and library books on teaching of 
science. 

c) 

d) 

e) 
f) 

Assistance to State for adopting/adapting and translating the 
instructional materials into regional languages and limited 
printing and publication of the same for use in the experimental 
schools under the pilot phase (50% cost to be borne by the 
Government of India and 50% by UNICEF). 
Supply of science kits to all experimental schools under the 
pilot phase. 
Training of key personnel from the States. 
Assistance in training of teachers of pilot-project schools to be 
conducted by the State agencies (50% assistance from the 
Government of India and 50% from UNICEF, latter 25% from 
the state government and 75% from UNICEF). 

' 



In order to expedite the implementation of this scheme, it was decided by 
the government of India. Ministry of Education and Social Welfare to 
launch a pilot project from the beginning of the academic year 1970. The 
pilot phase covered Classes I-VIII and was spread over these years. About 
50 Primary or 30 Middle schools were taken from each State/Union 
Territory. 

UNICEF assistance was made available to this programme in three phase, 
viz. pilot, wider and universalization. After gaining experience from ~he 
three-year pilot phase more schools were covered under the wider phase, 
and gradually all school in each state will be covered under the 
universalisation phase. 

Since 1974 UNICEF has phased out assistance from the middle level and 
teacher training co_lleges. UNICEF assistance was concentrated only at the 
primary level during the fifth Five Year Plan. There are four projects on 
elementary education which are being assisted by UNICEF: 

1. ·Project No. 1: Science Education Programme 
This is the extension of the on-going project with some modifications. 
Two now dimension have been added to this project - i) comprehensive 
evaluation of the science education programme and ii) Pilot s~heme on 
nutrition, health education and environmental sanitation. In order to 
develop this project, five centres in five different regions of India have 
been selected. The implementation of the project is being done in 
collaboration with the NCERT. 

The other three projects (namely, 2,3 and 4) were new ones and are of 
experimental nature. 

2. Project No. 2: Primary Education Curriculum Rel)ewal 
The main objective of this project is to develop innovative curricula at the 
primary stage which can meet the needs of children particularly in rural, 
tribal and backward urban areas. This would help reduce wastage at the 
primary level: The long-term objective is to increase the meaningfulness 
of existing primary education through gradual infusion into the elementary 
school curriculum of innovative ide;as. The project will be implemented 
through the Stage Institutes of Education . 

• 



3. Project No. 3 :Developmental Activities Community 

Education and Participation. 
This project has been designed to meet the minimum educational needs of 
the children who are partially or totally deprived of any form of education. 
This being done through education and participation of the community at 
large and seeking integration of the school with the community education 
centres which fall in line with the comprehensive policy of non-formal 
education adopted by the Government of India of trying out ne\v 
community based educational approaches. 
4. Project No. 4: Children Media Lllhoratory 
The main purpose of this project is to develop or discover inexpensive 
non-formal, effective media of educational and entertainment value for 
children from 4 to 8 years of age. to impart to them the information, teach 
skills and develop attillades that will enhance their life opportunities. As a 
part of this project ch.ildren's television, education toys. children's radio 
programmes, project-type edocational materials, graphic, media etc, will 
be develop. 

V) ~qiCfJ) '41,~rc l' United Kingdom m ~ ql~q~•Hf41 ttHt~d ~ 
, q~tO\il'11tHb: 

~-~ Institute for promotion of teaching science and technology, (Thailand) 
In 1965 UNESCO established a pilot project in Bangkok on the Teaching o 
Chemistry in Asia. This was the first effort of its kind in Asia for the 
development of science which could be more relevant in the region. In 1969 
UNESCO sent an exploratory mission to Thailand to determine possibility of 
developing a nation science teaching centre. Its report contained suggestions 
to the Government of Thailand for action in preparing request for financial 
and technical assistance from UNDP and UNESCO. As a result in 1972 the 
Thai Government established in Bangkok. a large curriculum project under 
the joint sponsorship of UNESCOIUNDP and was given the name as Institute 
for Promotion of Teaching Science and Technology (lSPT). The main 
objectives of the institute are: 

i) to initiate. execute and promote the study and research of curricula, 
teaching techniques · and evaluation in science, mathematics and 
technology at all educational levels; 

ii) to promote and execute training programmes for teachers. instructors, 
lecturers. students and university students on the teaching of sciences, 
mathematics and technology; 



iii) 

iv) 

to promote and execute research, development and production of science 
equipment and materials for teaching sciences, mathematics and 
technology; 
to promote and execute the preparation of texts, exercises, references, 
supplementary materials and teacher's guides, on the sciences, 
mathematics and technology. 

The target audience under this programme is as follows: 
M.S. l to M.S. 3 (Grade 8 to l 0) - General Science 
M.S. 4-5 (Grades 11-12) - Physics, Chemistry, Biology and Physical 
Scienres. 
P.l-7 (Grades 1 -7) and M.S. 1-5 (Grade 8-12)- Mathematics . 

. 
Curriculum development in IPST is carried out by six "design teams" in six 
subjects viz. chemistry, physics, biology, physics, biology, physical science, 
general science and mathematics, which work in close cooperation with one 
another. There are five "servicing tearns" in evaluation, educational 
innovation, equipment design, store and distribution, -gntf-pl!blic relations. The 
members of the teams consist of representatives of teachers, supervisors, 
teacher educators and university professors. 

. 
In each curriculum, four ~eas are developed simultaneously viz. fu& writing 
of student's text and teacher's guides, the teacher training, the developnl:8ll~f 
science equipment and evaluation. Curricula in all the subjects have been -
developed, tried out and are being implemented. The teachers have been 
trained in teaching the new science curricula. The implementation of the new 
curricula has, however, been affected due to the ·recent change in the structure 
of school system from 7-3-2 to 6-3-3. 

b. United Kingdom 
The concern for the improvement of science education during 1960's resulted 
in a number of projects in science education in different countries. The 
Nuj]ield Science Teaching Projects were initiate in England along with other 
projects such as Scottish Integrated Science and the Schools Council 
Integrated Science Project. The Nuffield Foundation, a British charitable 
educational foundation, took up the task of improving science education and 
launched the project in 1961-1962. 

Initially the aim of Nuffield Science Programme was the production of new 
materials for separate science subjects such as biology, chemistry and physics 
at the GCEO level i.e. a five year course in the three separate sciences for 
students aged 11-16 (Grades 7-11). This scheme was published in 1966 and 



tried out in representative group of schools. Although the scheme has not been 
widely accepted in British schools, its philosophy has been incorporated in 
many new alternative syllabuses. 

After the Nuffield "0" level scheme which was designed for the more 
academically gifted students, it was extended to senior secondary school 
(GCE "A" level) in separate physics, chemistry, biology and also combined 
physical science, as well as for primary schools (Nuffield Junior Project). In 
1967-68 a Nuffield scheme for Secondary Science for the average and the 
below average students was also launched. At about the same time another 
scheme in integrated science was initiated for the first two years of secondary 
education. This scheme was intended to provide general science course for 
students at the junior secondary level and known as the Nuffield Combined 
Science Project. 

The Nuffield programmes do not provide a tightly structured, readymade 
curriculum with clearly defined behavioural objectives and an elaborate 
textbook. The main purpose of all the programmes was to develop materials 
that will help teachers to present science .in a lively, exciting and intelligible 
way. The students are expected to learn by inquiry. The teacher has greater 
free om to translate and adapt the programme to meet students and schools 
system requirements. The Teacher's Guide rather than the student's text 
represent the real heart of the programme. 

The following are the Nuffield science programmes: 
i. Nuffield Combined Science. 
11. Nuffield Secondary Science. 
m. Nuffield "0" Level Biology. 
1v. Nuffield "0" Level Chemistry. 
v. Nuffield "0" Level Physics. 
v1. Nuffield "A" Level Biological Science. 
vii. Nuffield "A" Level Chemistry. 
viii. Nuffield "A" Level Physics. 
IX. Nuffield "A" Level Physical Science. 
x. Nuffield "A" Junior Science Project 
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(I"' rflf;tit 

ql«5:.4lfl'i , %~.4'!«14> (fqf 3("J 

ij I q tfJ ij Rt ttfr ;ftftr r.r..fvr 

ql i50.tllfl'i, qjqo4'Jff'lc:t> fNr 3("J wrlflfr 
~. q>jqrqq'1 fNT ~ 

~UJ('Iq(<(6 

(lJT. f<f. ,f'if.liT. f<f. ,liT. fcf • \l.liT. fcf .I 



41Q.lf:tl'i ~ ~ f.:l~flict ~ ~ f.:l<~< ~ tlT I 41Q.lf:ti'i ~ CJinti~l·'il 
41Q.lf:fi¥Hf•l '.f('qef am ~el 'Ei<fifil< miil ~ q~(Ht'iWIIt ~ 0114~~4) ~ I 
~ mm f4<lli1l4 ~ 41Q.lf:tl'i fcrcmr am q~Ji;J\'1cN m<r arqhr ~ ~ 
'TcfiR wt "' 
• <1~~«1<¥tl Tf"O'f ~ fum ~lllPitl<E'Cfil fu'hi~~T, 

• 41Q.lf:tl'ict>l CJililtiCfict(GIIl Wli<Cfil ~ if>~i11t ~~(tCfil ~' 
• fuerq;, ~. <a~ti\JI~RI, ~\ifl<flt~<E' oafh:tf<'lct ~~ 1~, 

at~<nti~t<-¥tct> ~ arlR 'il~'iCilll ~ ~ l'lf<ifli~l, 
' • ;ati1•1ctlf01\itf, itl'1f4ill'1 am lfRCf \iflct'1Cfil ~ ~ atl<f~~ct> ~ ¥tl'1q'>ll4 

~ ~ lfit ~•fqct fqfqu rnre ~ ~ "{ mlf, 

• ~~ qq_lf:ti¥ti11{ ~ am q~~tl\i\'1 lf.t '141"1'1~ ~cffiur •l~(tct>l 
~1-.tmf ~ 4il4:ti¥t, 

• fum~~~. ~ "{ f44il<act>l ~ ~ ~T~, "{ 

• ~ ~ lfr~'iCilll tJTl<f ~~~I 

~. am+tttf4 1 fi'l: 
q;) mit ffim <a¥t~<a'il4'il ql(il4:ti'i q~qi;J\'1 ~~ ~ ~ qiQ_l4:tl'i 

q~Jil;J\'1 ~ ~ Cf>I(Oitl<E' ~ ~? 
liJ) ctd¥tl'1 ~llfnAfliq; · <fffi ~ ql(il4:ti'i~ \1m <fffi 3f"cJflA' 

qfu rcrm~ ct>«11tt>«11 ~illf.:lct> ijlqtl<E'cN rcrcmr lf.t ~en ~ ~ ? 
lf) ctd¥tl'1 ~ isf4'11~(tcN 41Q.lf:ti'i ~ ~ 4~141(1(':\qJil ~ ~ 
~ CAnti~l'il fearlfr. •t1f'l&> I 

\0 



r 1 

q1Q ~= +i<?IQitlf'rtifi6~ (~ ~. m ntf.t, ~ ~ r ~ ~. 311~t1> cit 
q 14.~ ~ +i' -u~Hfbrq; ~ "{ ft1·1l6(C'It') ~ fU~ 'll1ftlT ~ 
+i<?IQitlf'rlifi m 1 

1. ~: 
m- qro qfi!~cJ;qfu> fllr~ Frtk1ft1fuid ~ ~&nl ~ 
cp) ~ ~. m l""liT'l, ~ ~ "{ ~ 3il~t14il i"l'1l4~1fr14i ~momi~l 

q~~d ~. 
~) \3q~U) i=~<fl<hufrtCf.~(i:'l¢1 UI(OII¢1 3fCfTRT llfu: fllT~ q14W~"lB fqq;-m 
U~ ~ f.n:riur "{ f<1 '1"1~~cN fllTe:flJT fi1~14i(11qBI tJ1ftlT lfrf I 

~. n.q4ih~: 
~ fu4il~l"ll \3q~'pfl fuOIH<'dcN ~ ~.~. 9c:;Xo ~fur l"!•:fl~~lfrttl>~~i't f~¢1~¢1 
~ ~ 3T"~ rftc1;r "W\ I q:;(i~(ciq ~li'1Cl>cN Bliffutl> f4Cfll~:d~l~,~ fcrnr;:r 
m~ <1Rtl>1~ ~ futl>l\3'1 ~fi6<{9) ~ ~ ift fu41<'d¢1 9f<:1qP:H ~ £9. 1 

f~4il~cN itq; fu41<'di't fue1Uf ¢ (11+il ~ ·~ \3q4lflldl ~ mctr ~ I ~ 
fi6ful"!c6'1 ~ fu41<'di'l wc=t:uq,) futl>l~¢1 ~ ql(11q<Oii'11~ l"l ~ fCl'iul Cl>I<Cf'<1fCl 

~ ~ ~ 3fCi>1 ~ ~ fu41~i't futl>l~i'11~ ~-ciil¢1 -sr~ tl>I<Cf'<1 '~ ~ 
~ I (f(" -mft fc6fui=~Cf'l ~ ~41<'di't qj(1fq(Uf "{ ~ ~ ~ ~~Q)¢1 ~ I 
1if fu4:1<'d¢1 'l&r'cR B'1l4~1fr1¢ ftA" ~ ~ I ~ ~ fq~1Jtct>1 ~ 
~ +i•fl4 ~1f<i¢ UI(Uf16(C\ ~ ~I~Q)Cfll W'(l 

. . 
q;) fli lH Jl Cfil fum ~til r(1 

~ \3~<Cf'l clfi'1~tft1Cl>t+i t P<r ~~Qlct?t ~ r ~ ~ m ro 
\llifiQ)cN 9fuf-.ti~l, VliN ~ ~ «R, 9frlP-h~l \11'11\3'<~1 ~~Q)¢1 \3"W err 
~liliN "d"Ct, ~ iii'1tl!lcil ~ r ~r lffi:nm, ~11flRCf' fcrcml 3ffR ~ii<1ct: l 
~ m ar~ r f'q~~o1 1ffr I"Cl~tiili't ~H1~1Ft1Cf'1Cf'l +ilrtfuCf' ~ ( 
~ \3~Hf~l ~ ~ fu41<'dcN 9fuq1~1 mT "W\ I Clli'1¢Cf.l 

+ilrtfuCf' ~~~~~I 
" 

itlt'l$¢) ~ f4q>f~¢l dfcH~I 
'i\lrtftl~1Jli1 ~li'1¢cFl ~ ~Cf'l~ i'1 1~ ~ 3ffi"il3{(1lT ~ ~ "W\ I rfr 
~ f.fl4f 9¢1 < Cf'l "W\ I 

9. ~ ~ ~ (Sensory - motor period) 
':(. l{~P-h~l<"+i¢ ~ (Pre-operational period) 
l '{ctP-h~lll'tilq ~ (Concrete operational period) 

¥ aTN'i:ii~Cl> f-.ti~l,+iCf' ~ (Formal operational period) 
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l ¥(di);qj(t1C6 ~(Concrete Operational Period): 
m ~~~-'-' crtm ~ ~ ~~-~~ q~~ut ~ 1 ~ ~ c:m'fq;q;' 
fcnlt'H'11t<<E' q~IJICJ;I< ~ 

};> ~ ~ihU~¢l fqcmr ~~I 
);- 6)~cHq¢l ~t<IQdit>\ lffUm, fc4~114>1 "'tii,.,(O""II=t<<E'= fu<Ff ~+HA1_1 
~ ~' ;aq~'{i5¢l ~ ~I 
' •lf01oll.4 fqqfld ~ ~ \iffil: \iO'(i¢l ~ U21131, irncir ~ 

3Jft I 
, ~ 3fq~,,u ~. ~. om, ac1<mtot, ~ ~ m~ m'f ~ 
~~~ .., 

v. ~q:qjf\Cfi f);qjf'tCfi ~ (Formal Operational Period): 
q;ftaf ~~ -~ ~ ~ 1ft ~ ~ ~ I ~ ~ fcfi"""'lt<lr=-dT:IIIt<-=<E' lHfiJICJ;I < 
W{; 

' 1:Rf' 314~1¥fl Gtlt'fCJ;t>\ 1~@q,) 4«jt<(i:'¢l ~ oct (reason) ~ ~ I 
};> ~ ~ ~t<ll4dlfal11 ~ ~ fc4~11CJ;I i%1.41t<<E' 1'fOt ~ I 
};> iitlt'f<ifiR'fC61¥fl ~ ~ ~ fcc4ifud ~~cfir$1 ~ I 
, <iflt'fii411't1411t>l ~'ctcN ~¥f~l¢l ~ ~ qftjt'ftll~ ~ (1~ij)l~ 

a~1f1q; Vlft1t 1'fOt "(" ~ <eJfluFt lFT ~I 
).. qi)41(Xf11 -.A, f<4~atl2 ~ f.:tq;ti""1, 4t«tfc4CJ;f11U•I f<4<etotl~ ~ 

~· ;... ~ 344~1411 Gtlt'fatiR'fCJ;I aiilf"141 ~ (scientific thin~ling) "<" 3t-')N~If~q; 
dlfJCJ;dl'fl mfq Jflf.:t;u; I 

~ ~ 11.4ttii(OII ~ mfTr ~ Jtd4~ IJI1'ftrr lf1 ~ I 
, ~ ~ <iflt'fat11't1C61W 1!liill ~~'lt<ldl ~ an@ ~- iff I ~ -zr« 

3fq~jij)j Gtlt'f<ifll't1411t'fl~ fcc~l1cti lflitlr, ~ TWf, qrr~ ~. ~ 
~ ~ TWf, 41ll¥f06t'f !Jt!4'lctil ~ ~. ~m, a~uf~q; 
P1"<nf "<" Jqqjf'ldl ~ URUll ~ ~~;u; I 

¥) m ~ n~,t~q;} ~ ~41r(1 
fuq;,,Cf)l «t<totlt ~ cnilrr mft ~ ii41113~ ~ mf1r (Gange)~ 
~ ¥f011a~,f.:tq; ~ 1 ~ ~~ rcror~ ~ 1R" rrn<R 
at'fdlt<<E'tt~ fqcmr lf1 ~~(learning) m 1 ~Rr fq~q'~ ~ fcf.: tW.m 
at'fdlt<<E' (learning capabilities) q;) ~ :tl'f«t< (hierarchy)~ 1 ~~ tin 
~allfffl ~ (learning one cap~bility) ~ fuJ;q,) ~ en ~ em 
UI(OIIt<<E' / ~Jfdlt<<E' ~ ~ ~ I tQif~t>\ fuq;t~CJ;I ~ Rf(t'fl$ 
f.:t kiR'ff@ d 3fl0aftcr ~ cnlm q tf\ ij)( Of lJtcl;r W{ I 



«t. m ~ (Signal Learning): 
CSII~Cf)~l'li fu~~q)) qr ~€11~~qo,j ij~C19fu ~1¥'1~1€'\~cN . ~ 9fdfi:llll 

\iF'II\3'1 ij<fG~'i._l ~ ~Cf)I~Cf)l \3~1~<01~~ ~ 311Cfl\11~ ~ 16<"l ~ B 
Ji'1q~¢) ~ m ~ ~ ~ Cf«! ¢11'\il~ct>l ~ m ~~I WcWUT 
(fliT 9fdf';tllll ~ (diffuse) ~ (w1define) ~ \3fl\11'1kJ'!Cf) 

(emotional) 9~fdq;l ~I 

~- \3-d\11'11 9~1':tilfl ~ (Stimulus Responce Learning) 
\3fl\11'11 9~~lH ~Cf)I~J'll ISII<t<lrN \3"<>"41<01 ~ ~'iij;J£:1 ~ lflr?.4q; 

Clfct~l< (voluntary motor behaviour) ijJ'll~~l ~ I ~ J'llfr'lij~ ~ ~ ~ 
311Cfl\11~1~ ijl'11ijl'11 ISI-.,"41€'\~~ Gl~l=lll~ ~~ fucA- ~ Cfl¢<ct>l \36CSfijftl _, _, 

~ \3fl\11'11 9f'<:1f';tllfl ~Cf)l~¢1 \3~1~<01 ~ I _, ' 

l ~!~~~ ijklfit:l~ ~ ~ ~ (Chaining Learning) 
31cRR m ~fs~€1~1¢1" ~¢~~~~~ ~ fuq;~ (Skill learning) qf.:f ~ I "lffi 

~¢1~J'll ~ ~ ~ ~ ~ WcWUT \3fl\11'11 9f'<1f';tllll ~¢1'~~~ ~ ~ 
~~T ~ ~ I ~~(~~.1¢1\lr ~ (chaining learning) ~~~fl~q; 
fq¢1ij~J'!J'll ~ ~ I ~!(€1~11Sl" ~ ~ ~ ~ ¢11(1¢~ \3fl\11'11 

9~f';tllfl ~ (S-R learning) q;T f:m1J1T ~¢)~I~~~~. 
~1 ~ ~~ ~e1i'1IJ'll Glf ~ ~ ~ ~J'it-€f~IISI\Ir ~ ~"Tful ~ 
fli"1C11~f:\ ~ I ~lijq~q; ~ ~fi qf.:f ~ ~ I 

~... eo. ..... 

¥) lf~ ~ ~ (Verbal Association Learning) 
<it qfrr ~ fcl;~JicN ~rs~€1~1iil<lr ~ f1" 1 ~ (links) ~11f'ciGq; 
~q;~~~ {c\ ~ I '11J'li¢<OI ~ ~ tlTUWJf ~~ ~ ~¢1~ftl 
\3~1~(01 N I ~ ~ ~ 31Cfe1'>1¢'1 ~ ~ijq~ ~ '11J'lltfl<OI Wf 
~ ~ I ~' ¥ qr ~ 3fmq,l ~Cf\11~1~ q;tJ0 11ft ~ Wf 
m ~~CF ~ ~¢1~¢1 ~ ~ \3~1~<ol ~ 1 q;oo wr m 

f~~ J'l~('Cf~\ '3t~ ~ ~ ;,pftcp(Oiq)l ~1<'11~ 1~~1C1 ~ ~ 
Clfct~J<E.h'6(11~ ~ ~ ~¢1~J'!I llftrnr J'l~fCf~\ €1\Sj~>~l lfA ijfcl;.-&, I 

~) cst~J~~~ttOIJfflql ~ (Multiple Disc~·imination Learning) 
~¢1~¢l "lffi aprr fctm~ ~ fcl;~JicN \3fl\11'119f'<1 Cl~~~at~~ fcl;~q¢) 
9f'<1f::tllfr ~€11\3'1 ~ I q~fq~~t:lOII ('% ~¢1~cft '1f'<1\111¢11c ~ Clf"ful 

" \3~ \3~ qr GT-m titCflT ct~~~ qr t:'IC'11~1{ ~31ct>lcstlc ~1\3'1 ij<fG~'t 1 

"CF&llct>l61J'll 3f\'flT3f('{lf ~ ~ "'1l1l ~ fqm~ ~ lli'1lt'i~~l{ fiF! 
~ \3~1€(<01 -gr ~ ~' ~ ~ nri'~ ~1\3'1 ~ "lffi ~¢1~cft 3Ttf>1 
\3GI€\\OI m I 

~¥ ----------- -------------------------------- ~ 
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1. Pre- desposition to learn: ~ qf.f fu&TVT ~ fu41"d~ Ciill~q;q)l fcl<ul~ll 
roT ~qf\!fl~flil ~ ~ fu<A~cH (lm fu<Aq;l mflr ~ ~ ~ 
f4£tqq~ (lm ~ ~ ~~l(ct>l ~ ~ 1 

~- Structure of Knowledge: c¥ tff.r fu&TVT ~ fu41"d~ ~ ll.-61(~1~ 
p: ~~ ~ 4]~01q;1 mflr ~"<"61'11 ~ lT't ~ \3qlq~~Cf>l q~f.11'1Jil 

~-

Y. 

~fq~l 

Sequence:~ qf.f fu&TVT ~ fu41"d~ fcl£tq41d ~mouq)l <JI~dlcN ~ 
\3qqffi ~ q~f.11'"1 111 ~ I 

Reinforcement: ~ tJf.r fuarur ~ fu41"d~ Ciiii~<Ciill2 ~ m 
~ 

l.Jltlqq;l~ f.U(OIIcN mflr ~ ~ am ~~ 'jJ(~I(fil ~ 
11ffi ~ '!q ~01 I 

~ fc44il~4'1 'q(OI~": 
~'1<cN ~ Th41"d, ~ mm ~ ~T&TVT ~ "61~1\3~Jil ~ ~ 01 I 

~ csfl~q;q;l fuq;l~'il ~ <fR ~~the enactive, the iconic and 
the symbolic <JI~dl¢(01 ~ ~~l(¢1 Wl_ 1 

1. ::iitd'11ffl4' ~ (ff 'l~4J(Ol (The Enactive Mode or Representation) 
"611t1GII2 lfAA IJI«J~I4J(Oit'flt ~d'11c-¥i¢ IJI«j}ff¢(01 ~ I ~ l'fiq;l~4il 
~ :q{OT ~d'1kJiq; ~ (enactive level) ~ I 1f« ~ fu¢1(1~ 
f4~1'1¢1 URUTT fu<A¢1 ~flr flHI441 ~ fu&TUT ~l'i4flt11t f.lftl\3~ 
~lll4it'flq ~ I 1ft l9rn 11ft ~ 9<ft1r ~'11cN ~ ~ I ~ m<l ~ 
am~ "61~1J~1 f.li:'tll3"a fll~ff41 ~ auJ ~ ~ \3~1~<ol ir 1 

~) ¥11'1~4' f.c:t~lfflifi ~ 1!fT 'l~4J(Ol (Iconic Mode or Representation) 
11~ ~ ~ fucmi ~ Jil'1fuq; M ~ (The iconic level) lfT rt~ 
~ I ll~Jif.I(OicN anurr fu<Ai:'tlt ~ Jil'1fu¢ M (mental image) 
GI'11JOI I 

------------------ ~ 



3f~ Gfli'tifi~ 1J~¥i"61(01Jil 41f'<~cN ~ ''H1dlifi(Oii11~ ~~~~ofl4ifil t@~<."11~ 
~ ~ 'il<i~ifi ~ Gf<iiJ~ I 'il<i~ifi ~ ~ifil(ii'tl~ cHl'il<i ~ 
~ 3fT\R ~ ~ lf4r(f 'jJ'"41JOI I "lfU ~ Gfli'tifi~ ~l&fOT ~l'iiUl 
T:fi'tli3~ ~~lifii'llq 41fl~<i I 

~. ~fdlfflCfi ~ CO' 'A~Cfi(UI (fbe Symbolic Mode or Reprentation) 
3RlliT \ifGf ~(symbolic level) liT rt~ ~ ~ cmft T:f(OIJil '1'J1¥il=l<i~mf!=q; 
~ ~ ~ tji(OIIi'tlt ~~d~(l"'cN ~ Trtf ~ ~ I ~~ ~ 
~ ~~k'iifi 'lltqdlifi(Ofi'tl~ ijfd'il err 3ffCH~ifidl~ ~ (t\qf~H 
~ I aT aJ(OII~(t\cN 'il<i~ifi m til<ili3<1 ~ I m-~~ =fla<ilc-'iifi 

~ ~fdk'iifi 'II'Rjldlifi(OIJil UT<Uil err~ ~111ra(Uf ~I 

Bruner Piaget 
l. The enactive mode 0 - Sensory motor period 

1. Pre-operational perid 
2. The iconic mode 2. Concrete operational period 
3. The symbolic mode 3. Formal operational period 

lf) fu~ ~ ~UI"t4+tl +t"11~.Wif'o:l4# di~\1Cfil Qf<UII(((iii 

wt. 1~xo-1~oo ~ ¥i··114~1f.:1ifi atl~i't~ fum ~ ~ ~@<"6111 ~R 
lJt<' ~ lfl41~1<1 ~ Ol'l, I ~ ~l&fOT ~ ~'~ ~ UI'(OII~(t\ 
~ 4ff<~cN 01 I 

~ ~ ~ifiliji'tl~ 3ftRR m ac<t<al t qf<q*fi(114'1 ~ m 
~ I 3fl~i'tifil ~ ~ ~ i3~~4cN ~ tilli'tifi'il li~(~ifil 
e~Jial~(t\cA ~ 1f1 ~ ac<t<a• m 1 ~ ac<t<al~ ~ t ~ ffim t 
~qi'tft m=a- ~I 

qf<q*fi ~ t!IIWf)i'tlt anf4ifi«1<~ ~ ~ t\'m ~ ~ ~ 
Cfi¥ii3~<ifil (afqf<q*fi) tilli'lifi~ 'JRT fQcT fucA' ~ I 3fmq <"1c<t<<11¥il 

qf<q*fidl4'l qf.f ~ ~ I 

fu&fOT ~41ra t ~ ~41ra lh<ifilh<ifi 4i<l~(6 ~ 1 flf.ftf\(6 ~~ 
~arnf~l 
atl~i't~ 1H<11~<1 1ftifiT <ol'1lf<1 ~, i3qq_u; ~ t 31rafo1~<."1 ~~6ifif;\'i'i\ 
(fu~) 'ifiT '114141Jil 3Wcllfto 01 t ~ifil~'il i3~d¥i ijll'iUlf;(64'l ~ ~ I 
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~~141ft: 
> Narayan Rao - Educational Psychology Wieley Eastern Limited - 1990 
> Gordon H. Bower & Ernest R. Hilgard, Theory of Learning Prentice Hall of 

India -1986 
> · Or. Ramji Prasad Pandit, Teaching Elementary School Mathmatics, Ananta 

Publisher- Kathmandu-2054 
> Pandit Chitanand, Method of teaching Science Bidur Prakashan Kathmandu-

2054 
> NCED - Environment & Science Training Package Trainer Guide, - 2054 
> R.C. Sharma- Modem Science Teaching 
> f'1"'1¥fltzffliq> fu&n qJ~~:tlJf - ~O~c:;,~O~c:;, ~OXO '{ ~OXc:; I 
> ¥fiU~fli4i fu&n q·~~:tl¥f - ~o~c:;.~o~c:;, ~oxo '{ ~oxx 1 
> ~ fu&n ~ ~O~c:;-~0~~ ~Uf{j;) ~ 
> ~ fum au4'P1Cfll g~~~"' - ~o¥~ 
> '3viHk1flll ~ fum ~u4ltl¢l g~~~"' - ~oxx 



.· 

UCi'I¥UU: Teachers develop technical knowledge and skills on laboratory 
techniques, recognize equipment, apparatus, materials, construct 
science-teaching materials and· use them confidently for effective 
teaching in class. 

'1m ~: -*CI~Cfi \:jqif)(UI (ftiT ~l+t4fl6\6, ififi4ifil ~14i4l\~(6 ~ ~~AJ'fft 
\:jqif)(UI~\6 I 

,. ~: 
m- m n+4ft.,.,<Hd•*~4~~u. tu~ f.:tk1~~a ~ ~&flf ~ 
Cf;) ~ fu~ ~ 416tHbij)l -mflT \341Jffi ~~uf.:tq; \34ij)(OI (fqT ~U+t4l\{((t\ 
~ lJYt, 

~) ~itlf.iCfl \34ij)(OI o'U ~l+t4flt<(t\~ ~ mT ~illf.:tCfl fJI(OJitHb ~ lJrf ~' 
lf) Cflf+.fijil ~U+tf!{;(t\ o~ i~~k4'fft \34Cfi(OI{;(t\ ~ ~ ~ fu~ ~ 

lJYt" 
' 

'Q') ll4l411("+fCfl ~ll1Cflt114t¢(t\ ~ mT wqlqct>lfl fmror lf't I 

~. p.q4qfii: 
• ~illf.:tCfl \34Cfi(OI o'U ~l+t4flt¢(t\, Cfif'€4Cfll ~l¥ifit¢(t\ t ~~k4'fft \34Cfi(OI{;(t\~ ~ 

(ftff Vlftlf: 
~ ~ 3ft414'1+tl w .. IC4ijilf'<ol ~ om f(1~~k4<tft f-iti!l~l ii4<ZI\3'1 ~illf.:tq; 
\34Cfi(OI om ~l+t4flt¢(t\~ ~ ~ ~ I Cf;aTTlrr 46'1416'1 ~;JlUqCfll~dl ~ 
(fqT ~ ~illf.:tCfl UI(OII{;(t\ ~ ~ ~ ~ll1Cflt114{;(t\ lf<T\.1"0f 3ffu ~Uq~qq; 
~ 1 ?.Jm -mflT ~illf.:t* \344i<OI om ~l+t4flt<(t\ ~ CfiNCfll ~l+tl.flt<(t\ ~uq~ll* .., 
~I 

~ ~ fu~ rc.~lt'tll ~ ~ ~ ~illf.:tq; \34Cfi<OI om ml1lft t 

Cflf'€4Cfll ~l+tfifl(t\ ~ t ~ af{Cfllil41e VlftlT lR \"if1"""! ~ 1 

rc.~lt'tll'RH'il ~ fu~ VlftlT ~ ~ ~illf.:tCfl \34Cfi(OI om ~ 
~l+t4flt<(t\Cfil ~ ~ ~'~Cfll W{ I 

~~ 
~ 41Ci~'!«14i4il ~*I'EI(t\~ ~ilrf.:tCfl4il \34Cfl<ul om ~l+t4'1t<(t\Cfil ~ 



'ij)") 

~) 

lf) 
"q) 

:S:l 
'q) 

'3; ) 

f1:m" ~ 1cm> err l<'f 1fu! q;, 

<t 1 ~ fltR ~ (q;ro err l<'f itk4l l 
<t lJiC ~ 1cm> err l<'f 1 fu! q; , 
\it(j il ~ ij)('f W:: 
~ ' ' , \i141<Sti:S 
cf;fliq;('t ~it>\~ 

~ 1JTlf ~~~~ 
\if) ~ ~it>\rij 
~l ~ ~~t>\~ (<foo m., <tooo 1JTlf om x ~. f-if . l 
~ <t41ft1q'( '5[) 

cl 
oJ 

'ii~=:tllf~U'< 
~<lfli2'< 
~ crrq 

OTtr 
'ij)" ) Vaf ijjr:Sctl ~ "{ ~ 

~) ~4lili2'< 
lf, f*1 f'1 q; (1 ~ mili 2 < 
tl" l RIIPffi'i J( flif'1 'i J( ~qffli 2'< 
sl ~ q;tffi 
'q) q;q-'(" 441~1 flili2< 0 

• 

~ctilf.:tCRt 
'ij)" ) l"(1l"ij" ~ 

~) ~"{~ 
lf) ~"#fj~r:S~('t 

"q) 4li~'i<!l4l ~ 

'IJCfiro" "{ ~ 
'ij)") l"(1l"ij" ~ 

~l rl{l"Hl ~ ~ 
lf) ~ ~ 91~'ifl 
"q) ~ ~ ~cflr:SfJ 

'ifftT 
'ij)" ) f\i~(tft;tq; ~ 
~) CfTR qllT 

lf ) ~ qllT 

t1" l '!12GI (1 qllT 

sl Gli~ijl~4lC1 qllT 

'q) f'1 ij)(W<ij '1 f\1 ~\\ilfli 2'< 
'3;) lf.:1 <l ~:s ~ l<l fli 2 '( 
\if) #l~fth q; lJ1f1ltr ~ 

. q;) fu14'1 fuiw 
~l~~~X~~ 
lfl ~m~~o~ 
tr) ~mx<t~~ 

• 
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'iflctfct~F1¥il lJ'lit1r ER" ~~lf.:14i ;aqij)<OJ <fm ~ ~~Ji~~(b: ., 
<t . 61~~<ttls- ~ 
~- 61~~<ttl~· GJCRf 
~- Jil~'fllmq ~ 
¥ ~ fu;rq-

X. 4>""11\3 .. ~ Jit,'fl1mq 

\ . ~~~~<ttls iil~'fllmq 
1.3 PM f.:14> t>t ~ Jilfli c < 
c; , ();~1f\i1csct>t ~ , 
~- qf{fsf45 
<tO. ~~ 

~ ~ll:e-4¥11 ~ ER" ~~lf.:14i ~ <rm ~~qq)~(b: .., . 
<t . '4hi~ Fe: 4i '{! (11 ~ ~- ~ 
.l f1m ¥ ~ ~0 fl:f.~ 
~- ·~900 ~-~ \ . ~ ~~0 fl:f.~. 
1.3 cf;flt ij)(>t ~ c; , ~(Wlfck;Ciit>t ~ 

~- c6'l f.:14i (1 'i? (11 ~ <tO. ~.fu('(;f .. ~( 

<t<t .. ~ <t ~- CITlf{ ~ 

<tl ql<fuR1'1 ~ <t¥. fsffe: (WI~ '1 '{! (11 ~ 

<t~. q; .. :grij< <t\. 
r 

Gf<R 

<t 1.3. ~ ~Jq .. ~ <t c;. CITlf{ ~ 

<t~ . taR~ ~0. ~'ilflic< 
~- ~~ ~~. ~m 

~~- ~~ ~¥. tm"~ 

~~- ~~ ~\. nmr \iiR 

~\3. fcmt+r ~ ~c;. ~ 
emf~ ' ' l~(1C!f ~~- ~0, 

~<t. l~(J.JCSC ~ ·~~. fq I 'i:J{ t't I 
~~. CfRf fm;rn:r ~¥ . qrrftm~ 

~~ . m-m ~\. ~ 
~\9. fhtJtrc ~ ~c;. T(1ffi ~ 

~~. · ~'(6 

~-------------------------------------------
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lf) 

lf) 

~) 

'q) 

~) 

3fl~fq~ (eye piece) ifJC ~ '{ ~ 13UCfll<iit i4ll4("11 ~ ~ 1lfr 
~~~-~* ~ ~ fltt'f1'3'lfll~ . 
~IS6t'fl\t ~«-ict~ ~ ~ (stage) 1fT ~ C:CUt'fiit ~ ~ 
(specimen)~ 1lfr <I~~'{ ~ ~ltciit ~ ~ ~1ft~ I 
ausfq~auc: ~ '{ m ~6"ff(!q;:c: (coarse adjustment)~~ i4\'fl~ 
3fq~r.te!'$f ~ fltt'ft'iJ']fll~ I iR<! ~ ~llit~qftl i4\'11'3'1 ~ •11t~1~ '{ qeytll 
~ ' ~' ~,.,.~, 3fq("'ltfi'1 ti~H(I . . 

3JCJ cseli(IJif(>ll~ ~ ~ l3lft;r fii~R1< i'f•1~1~ 1 rt1"fllt~ ~ ~ 
qlq<iit ~ (high power lens)~ ~ 1llftJ ~ lffr <14iilfll~ 1 

an sfq ~ ec1 c: ~ lffr ~ flt \'II a 'lfll ~ '{ ~ ~ at*""*"' 
•11~~~ I 
3fq("'1*"' ~ ~ m ec'11'31fl1~ 1 

"· itiiii'l.iiil ... : 
~.lfT.fcf. '{ lU.fcf. ~ fuetUllrr 1Jtim ~ aili~Cfl 'ijqCfi<UI, Cflf<qq;j ~ <NT 
~ ~lfl4'itH6 qlli~'J«1Cfl4•1 ~ ~'1~'1 ~lUCfi('ljqi((EI$1 (iffftr 1Jtim lf1 
~f4;;u, ~ Om< qj~)~ I 

~.~. 

~----------------------~--------------------



.. 

,, ~: 

.m qyo q~ijcfiqfu> ~ frt...-.Rwtfl!ia ~ "«ellf ~ 
qi) fcmTt:r fu~ ~ '61+14'\cN ~ GH'tl\3'1, 
~) fl!floftq .'61+14'1tt\6cN ~ "{ ~ lfit, 
1]") fl!fltftq '61+14'1G41t ~ ~ Gldl\3'1, 
tJ l q;lf '{ <14 ij)l cf>tt ~ '6 I +1 4'\ Et (6 O"lm' lfit, 
S:l O"lm' ~ '6 I +1 4) Et (E'eN 91l)lr lfit I 

~. rc. ...... fi!: 
~ fu~ ~ fc:4qq<Hq'6kCotfr m;:r, ~ "{ URVTT ~ ~ 
~ '61+14'\cN 91l)lr lf1 3H'l!lq!tqij) ~ I ~ '61+1flcN IJ4'i41J\ fu~ ~. 
~ "{ V~fqqifft GAlt ~q;l~i•Ut 3f~ "{ ~ Gf'11\3'1 '6t<lfPI ~ I 
~ m+roT ~ ~ ;a~:q«lftq Gft\" ~ fun" ~ m- m+roT ~ ~ 
~~~ q ~ q q; ~ 1 q;fd q q "lf«1T +1 ttCit'ia\ au q :t q q; '6 1 +1 41 f:(E' wit <RtR ~ ~ wt 
~ qfi<i4t'1 i ~ lJit '6+ftQ 1 fl!ftoftq '6t+i4'ltt\6cil ;a~:qaq '65)<141•t ll'f ~ 
"{ ~ fu~ ~ 3tq~e;t4 ~ I I 

~ ~ t;l$1<tl)l ~ I -rnrT fc.t<JIW"I~~q;) ~. cU(11q(UI ~ fcrm'f 
· ~t:tqcN anq~qij)oH•ut ~ mR ~ ~ ~ '6t+i4'li1tt frt...-.Rwtflda 
f4>~+i+il ~ '6f4i<u; I 

q;) diiQI<('((f '61if4'1: 
ql(\~~+1, qi(\~'J«lij), ijijJiqtl\, -:qq;, ~ ~ m+flft ~I 

'V) CJ I Cf!i'<t If) '6 I if 4.fl: 
wit ~ ~ qj(tjq(O)Jii ~ csi)~f'Gt(lqj~(t\, \J1'1iq(f:(t\, l'f1'2l, ~~ 
~~ ~. ~ ~ 'll~fdq; '61+14'\tt(t' ~I 

lf) '61QI(UI +[i'<lifl 1rtR 1T'f ~ '61if4fl. · 

cf>tt '61+14'\tt\6 ~ ~ GI\J1H+il ~ lJit '6f4i<u; I ~: ijiiJat)J m, 
"[\lffgrc!, ~~ OR, fcnr, ~' ~. ~~ fWIT, ~. ~~ «11~q;, 
Uflft, ilsi41~, ~. muRUf f4>~+icN ~ ;aqq;(uj{((E\ I 

lf) ~ ~ en f.r-n 'i.i'<l*l '6tififl: 
wit <Rtf"{, ~~ ~ ~. :rlrfl!frr::l'1r=G411"7t ~ ~ m q;fdqq ~ ~ err 
ij)Ji'i<'4 f<rtT ~ l1't ~ '6t+i4'\tt(6 ~ ~ m <ft '6t+i4'lt<\6i1tt 
ri err ~ '61+11'1cN m ~ ~ m+roT frt+t\utcil ~ 11lim lJYt 



~~~ I \3~1tHOfcil mfu: CW)/ Cfil~l\llcil ~. ~ fqq, 1Jlim "i'Q~c:f;cil 
~. (flli'.fii'.fil fatq,1t<<i', q;n:r ~ 6(!q~€(<i', Cf)q61i<<i', ~l'ifl'hl+i ~ I 

~) ~ '('4qil ~l+it:ft: 
fi4~~1ilfll atl~lfod ~Cfift~('tqTn~ ~l+iflt<<i' GfiT ~ tA @I€1Cfil ~ I \3~1(Uftf,l 

mftr: ~l}q~~ii'.fi 1Pf, zR1~1q, 'liiJl<R<, fu.f-s., CfiWJCO<, Jii'l)fuc<, ~re~~~ 
~. ~4lflic<, fq.~. t1m ~ 1 

11) ~ ~~~it t;ft: 
~ mlf1ft cst\lll(+il ~ ~ ~ ~ ~ mlf1ft fu~ cst~tc:tcil err 
fcror~ err fuerc¥ ~~ ¥ ~ cst~l\3~ ~ ~~Jiq,) ~ 1 omit 
~ <a ¥i flt<<i' q;lf '1~ Cfil, muROT '{~Cfil qr GfiT '1~ Cfil g;;{ ~ ~ 
~ ~ ~ ~ ~ m @1€1*' W\ ~·~ ~ ~ ~~floapq,c:t*' 
g;l 

•. ,.~ts ~= 1 
~~~ 

'61 it t:ft: 

.. 

Cf)(:€4 cil moft fmfi, ~ ~. iRll mqq;) qmr Cfi€1 ¥i cil ~ 1 qrf, 1JWft wfi 
~. ~. <;itlf!€1< ~ (trigular file) 

.. ~1'13'l ~: 
q;) ~ UTqCfi) .fifq;f ~ ~ fmfi R>f'j)t(l ~ I 
~) ~«JcM fatq,1cil ~ ~ tqffi qf1e;1~ I 
lf) 3fGf <;~I~J€1( q)f~€1cN ~ <41€1€11t ~ r;; -<tO flr.flr. Ciqf'Et'Etut 

<J'41\3'!e;l~ I 
tf) ~ Yf('+t" ~ qf(11€11t ~. ~ -«.flr. ~ '({ -«.flr. €1kllt¥il Cfil<;l~{;l~ i 
~) ~ ?;:til€11~ ~ liTm ~ ilf~l\3'le;l~ I 
T.fl lftm <~€11t fatq,1q,) tctf€1¥il fu><l'd'j)~l~ 1 
g;> 3fGf ~ ~ qr ~u~ncstlc ~(wick) cst~l\3"fil~ '<" falq,1iN "41€1cstlc 
~ fmfi flnf q1~~ I ~«Jq;) fiJq;1 GR ~11e;l~ I 



\if) ~ (AR ~ ftqfte t"l41il4~1· \1""1¥1 ~ ~ 11'11\3'1 Cfil\3~'1 ~ 
f'rcR ~ lR ~+:m;u I 

••4~f8 1fT. ~ 
~ ~ 4PWf (Overflow Can) 

~·q~; 
~ 4PWf ('fiR;, ~q(q,) ), fl;r ~ 

.. ..,hi .. ~ 
ifi) ~ f!ir 4PWf n-t1~~ I~ iJUfu(q,) 'WT ~ f'fif(fi~1~~ I 
V) 4C41'1Cft~ ~ \fltiiiiC! ~ Cbltlf«=i~~ '(' 'lTID 11'1113~~ I 
lf) ~ qldH'fiC ~ ~ ~ (spout) .. '11\iitn~ I 

c;O 



q;e~rc.ftt ~ ~ 
R1e:¥4~ ~ if'1"3'1 

~1¥44'1: 
~fti"t ~ 'fi\1(((6 (~, lRT, \'tltl!qld), ~ ~ (l{lfi ~ ~), ~. 
~.~ 

IH11'dZl ~: 

if;) ~=~1~;:1 (petals) ~*~~~I 
V) ~ <J64c=:1\11C lRft ~ f$141\Jt+il ~ fu'{ c=~~ I 
lJ) 'J"ic=\1 ~ f$141\Jt\'tiC t.n1f+iT ~4ii'd~~ I 
"f) ~Pf;~ii;q,) f$141\Jt\'tiC ~·.,·~·oil ~ 4ii?Jil~ I 
., qft Otnt ~ ~j;ftq lite:+i~ f$141\Jtct?l vq)lJ lRT ~- ~ ~ 1:fft&111l 

'I~)~ I 

•• ~~ftt ~ 't 
sit~~)q (electroscope) r.nnvr 1Jof 

~~~if' ~ artm '<11~4i¥\ fircR ~ q;f:qqil ~, ~ ~ ~I dl+iictil 
GR, ~ ~ (nose plier), cNT, ~~~flt'1, ~ 31~~qJi ~l+i<)<!*l 
~(11\ti(:l ~ 

.. <'ll'dZl ~: 
1. ~ m ~/dl+ii*l tm ~~1~ 1 fq~\'tiS '<11lH*' ~~~··(:l ~ ~ 
~ 3114ii(+ii if(tqi'd¥'~ I 

~--------------------------~-----------------



~. 3f(l4flfo:t<t¥i ~~~ q)l~l\if(f)) <t l ~ ~ X ~ ~ ~ ~:tilf;<'i\ 
qil<1~l~ I 

~. ~~H1i1cN Pil4'1¥ii ~ q·1fl~ "{ Ci4\(4ltl"tCf)l ~/(IT{ RA<1'3;p;l~ I ~ 
~ '41(11cN tt~fu( «11~~'1 ~ C'Rf q1~~1t?l~ I 

~. ati'¥llfo:t<tft t{?cU~wit ~ m"'1l ~ q11t?l~ r ~ ~@~ftl ~ 
~r(ql\3¥1~ I 

~. ~ (Jlffi" ~ ~ 3f@~i11~ aihti'tftl ~ ~ GR- ~~~~1t>l~ I 
\. «11~q, q,r(ttl~ . ~ q,qt(l1ftl <~1(1t>l~ r ~ ~ (loop) CliT ~ 
~ (111;¢~ I. 3fq~lqi'1 tRl cf; l11ft ? ~ ? qm (11fll\3'!il~ I 

••4~18 ~ ~ 
~~mq (stethoscope) q,l ~<fliT(" 1A 1 

ijl¥t4ll: 
raR/«11~q,*1 ~. «1r~q,; q,fttc6l tr (1) err crrt (Y) ~. ~ 

.. '11\i'l ~: 
1. '<1i~qi /~ '1(;\)(111t ~ q;fuf ¥0 "«.lft. ~ ~ ~ Ci4'11'31t>l~ I 
~. Y CU T <~ctit ~aft! Q\3f<1( ~ after ~ ~ fU<t\31t>l~ I 
~. af):qq;) ~ tt\W ~ frutt:t< 31(ql\3~l~ I 



Cfil4~fu ~: ~ 
~~ (1) !it f.flrtur TJ<f 

~l~ttfl: 
~ 4ili~1-t m <<41~W atl4iijiitlc ~l, "ijoT q;rlfiif, ~ ~ err 6ccHc¥1 ~. 
lflf, ~. ~. ~. unit 

if'11':19l ~: 

1. ~ "ijoT ~ ft>t'fil~ "{ ~ ~ ~ ~. lfi. q;) ~ ~ l1fr ~ 
q;}~'l~ I 

~. ~ tilliR:(¥'11 ~ l1fr <t0° l <t0° q;) 'li(4il'll 0°-~0° ~ ~ ~ 
no-~ (14!1'31Jtil~ 1 

~. ~ O'm"{ ~ ~q;lrrr41~-:r:q,rl-~ sillifi!((11' ~ 4)141~1'11 d9fil~ "{ tilliR:(ifll 

3fftlRlrr Cfil <~l ~ I 
¥ . m f.Mq(1'' ~ m tillifi!<~ 0° ~t~,~r¥1 ~ ~ ~ l1fr ~ 

t C('t¥<4(111'1 (plumbline) ii4'11'3'jjl~ I 
X. tilliR:<¥41 ~ q'J'{tf CU ~(!qf1qi} ~ -:-:i"''t-::~j~=j~fil=~ I 

~m 
<t . aq''*' q~q~r¥1 ~ ~ fu~ ~ ijf541•1 1 \3q41•1 ~ t~l(14il 

ijll'l~fl<Ei ~ •l{t;l~ I 
l ~ mr ijll'l fflfl<E' -=rcf;=q;=ij:ftft ~ lT't ijf4>~ ? ~ a1f('i •'~'~' ~ 

•lit?~~ I 

~~~ ' URUTT~ ;aqqj41 q,l'fl<4<1 

~ ~ f.:tqioiCfil Cf)lffi, tiTO, URUTT 
~~'ij'fl{A' 

. 

~ . 

.. 



'· I ••"''l"'"': • 
if;) ·~ f\1~ ~ ~ fcf;;f 3flq~qq; il? 
VI ~ ~&T ~ ffl~ fltlloftq ft('iV\t<('i!i\*t . i3'6f4?1'i ftif4~41 ~ I 

fcf;;f ? 
lf) liT.~./~.liT.~. ~ fcm;J ffl~ m aqlJffi ~ ¥ ~ aiRT 

ctl+t'{\'4 /~ '{\'4411 ~ ftllifltc('i!i\ ~ ~·~ 1f.t ~ ~9Jift~ I 

.. 

• 
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i!C'11\i~ ~: 
~l ~o "«.fll. X\o t .fll. q;T ifit R>t161~ 1 ~ ~ d;\iec1c ¥o "«.fll. ~ 
~ ~ 1ftm ancm 4il?.!1f;l~ 1 

Vl ~ ~ ~ -.wleclc X "«.fll. x~x "«.fll.q;T t:;U (arrow) 4il~'lfl1~ 1 

lf) \0 "«.f\l.X\SX "«.fll. ctiT Gftt, 10~1~1~ "{ ~(1('11' ~ 11{til~ I 
tl) \0 "«.fll. x~ "«.fll.cit iiTi ( ~ij~1~l q;) ~ ~ afiT.r \WTliT ~ m 

i!C'11'31f;l~ I ~f\i"'1 CA4il<4il ijiifi<H<~cN m afttm flii11~( tf~61~ I 
~) ~ij~l~ <lf@~q;l ijiiflq~~¢) ~ ~ ~(!11\3~ ~ ~ "«.fll.x \ 

"«.fll.q;) 4il~~~+tl ~~l~ I (fi 4il~~(;i11t ~ tlq; ~ tR lffi flii11~( 
d~6l~l 

'q) lftm ifTtm ¥ "«.f\l.X\ "«.flf.q;) ~ Cfil~'l~~~ "{ tf('l ~ i!C'11\31~l~ I 
~) ~?li'tl' ~ 3flm"{, 1ftm ifit ~ ~li'tcN -t)q; ~ qo"f lffi ~ 

3t(ql'31f;l~ I 
\if) ~ija(J~, 1(\~'ja(j~ "{ ~ ~ ~ q1'ft;l~ I 

\lll '1cail("(!i11t ~ "4H1+tl ~ 4i\~'lllil~c:N "41i1+tl fiA<I'31flf~ com- <19Jf;l~ 
"{ ~ijail~+t' ~ ~ 3{q;f com- um ~ q;~~~ 1 



I 

~> •ni't1Gt1~t>tl{ ~ <T1Ifr ~ ~ ~ ~ 1 ~ ~ <flm ~ ~ 
G4'11'd1tn~ I 

c) ltU ~ m•n-:il\'tl~Gflr-:r~ f:i+il'die;~l~ ~ ~ ~ ~€U~cN ~ Cf 

"1"11CHcN ~ cl; ~ ? 
~ m mlf1fr q;fuq,l :a441•fl irm ? 

• 
4>14~fu ~ ~ 
m+rol: f6.lf'f. ~. ~ 

3UCUl4i'fi ~ ~l+itfl : 
%a) ~ ~ *'dGfl~ m (mft, ~~ ~~ ~ QIT~Jfi ) ~ mr, ~. 1llf, 
cm;q;T ~q , .. g 

at'1 1 :a ~ oftct;r: 
q;') mfT, ~~ ~ ~ ~ 4iiJGfj~ ~ q;ftGr ~ ~.~. X~~.~. q;f 9~-9~ 

after atlqldtf)l( <;~ltHf:l 4il~l~ I 
V> ~ ~ ~ ~ A(Adenine), G(Guanine), C(Cytosine), T(Thyanine) 

~~en~ 
lf> ~ qq,1 *'~anJ ~ ~x after q;ftGr 9 -«.~. ctr qfi!t•nrtt>t :stl4ii<Cb1 

?:fiT i'fil<!>'!il~ I~ S (Pentose sugar) ~tiJt'il~ I 
t:rl %a) 4ii~Gf'l~cN ~ 9 ~.~. Ci41'ijCf>j ~X after ~ 3114il<cN <;~IE¢(b 

*Ri~l~ I ~ ~ P (Phosphate)~~~ I 

~> ~ A ~ T ~flii~q;) c;, ~~~~+il ~*lfct< ~ ~ 3ltf)1RH ~after ~ 
411tO~ I G ~ C q;r <;~IE¢(b+il ~ijitf<H ~ ~ ~ <fri'fafter ~ 
411~1~ I P ctf <;~lf((b+il ~ ~ S Cf;T <;~lf;(b+il <flrtfa< tqR 41;j;f;l~ I 
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lf) ~mer ii4145ftc6l m-m ~'till (>I$ (~, ~. q;qffi) ~, 
til ~mer ii4145ftcN =t:t~RH 45i~ail~ 451~1\iliWt ~~eMf B~r-:::r1-:ni1=~ I 

-·-· 

fimr ''· 

S:l flrtT CSII45ftcN fqocPIT ~ "{W Wll~cN ~miT <H!i'l~~~ I 
T.fl 3fGf ~ 45(=q;N 41_dl(>ll~ m 'ffit;f ~ ii4'11\31)~1~ 

~ ~ q"(ffi 

~0 



.· 

~l ~ 4@t~~ci'l ~ lffr ~~itt!< at((lt'd'1 ~ mer ; ~4'Jci'l ~ tFft1T 
4116'>1~ I 

• m m-4 ~ 1mt11~ ~ mfTr tFft1T lf't ~~;u; ? 
• cF m ~ Gf'11'd~ q;r4 fcffl'r~(<(i\(11~ q~~li11'11 q;J1f (project work) q,1 
~~~~YUII~? 

ctil4~fQ q1f. ' 

ff I ¥i 4ft eN O{Tlf ;If) cU C4 il ~ ( fossi I) q;) "1lffT 

.. '11 '3" aftCfiT: 
~) m 'RH~~'1 /~ <=~6~~ I 
lil ¥ilclt11~ ~ 4j)~'jf~~ I 
lTl qfdt11~ q~q~Gfll ¥ilil¥il 00 ~'qe;l~ I 
~ l cFtfr 'ff'lPf 1frG 'EfTllllT WFf ~ '!fil ~ I 
sl ~fftf;qfiJ; qtdt11~ r.n~~16l~ I lfRf f.:iq,ti'l< ~ ~ U1if W1:f 'illl'il 
~ ~ ru- 'if~CIICI~l~¢l "1lffT ~ ~ I 

m '14j)'11(11~ ~'1~'1 UR'CJfT ~¢1\3~ ~ ~l¥i4ft¢l m 1FirlT lf't ff~'iA 
~? 



~m 
ifi) ~qq4j(1 n (;;ftc{ fcrmif, ~ ~. ~ ~. 3Rffter a-m 1[
~) ~~fl~ 1ffr +~'fl ~ afta ~l'ftfltc<6 ~ 411~1~ I 

V) f.t1:ftur 41~((+1 ~l'ffitc<6+1 ~ ~ 41~\(cA ~ ~. iC'11'3~ ~. 
fmftr ~ ~ ~ lR fcdU ~ ~ lR ~ ~91~1~ I 

~. ••C'IPltiill": 
"ij)) aqui+l ~lofiq ~ ~ '&la~la'i <" ~tlli>fq:q,) ~fl4l41GCI<! * ~ 

~~~tflft(6 ~ 1Ft ~+M'1A ? ~•<nq+ ~ ~ mrn ~•qffl+\ ~ 
at'11'3~1~ I 

V) * ~ &f;tmql"~~~"ut'fnTI rc.tll~fl(6i'fl' ~'414~ 41<1\3'1 ~~'1A ? Cfl'1Cfl'1 ~ ? 
fcF'1' ? 

. . 



100 ~= ~. "'"'1<n l :q~'"'*~ ~ l m~ 
(Collection & Preservation of Plants, Animals & Rocks) 

,. ~: 
'lit 1ffO mqfi,.<H,-:;t*~q~fQ fu~ f.:t~~Odd ~ "«&llf ~ 
Cf)) ~. \iffl1CR "{ it~l"'rN m-~ ~ atol\3'1, 
v1 ~. \iffl1CR "{ it~l"'cN merur 1f.f gOfi~lfHeirN ~ Tfit, 
lf ) ~. \iffl1CR "{ it~l"' eN ~ lA "{ lRT\R, 
'fl) ~~ \iffl1CR "{ if~l"'cN ~ ~ ~ ~ 1]JiUicN Tfit, 
s-1 e;~~~¥4 at'11\3'1 "{ iil'11\3'1 (1111\3'1, 

'tf) Wet process iiTU il1'114<~<eicN merur Tfit, 
g;> fct><l~(ei (~, +N, ~111'1\f?('tl~ ~) q;T merur Tfit "{ 11<1'3'1, 
~~ rcF fcR: (rock kit)) f<n:rlur 1ffr ifE1'1cN WWJT Tfit "{ lRT\R I 

~. P.f44qtq: 
fcriD'1' f<:p!fllcN fcfWf 1liT \iflqf4~1'1rN ~arcJnlA 1f.f q;nfm fcffll"~t;(ei('tl~ 
q;~ ~ ~(111(1 3f~ 'ijJiUIJil <'Jlfi ~ (fqf il1'1fq(~(eiq)} 41~f4Cil 

~ qfWi4o 1'fU\3"'I 31~1q~ll¢ ~ I m fcm~ 'll4tffi('tl~ ~ ~ -
~ ~ 9¢1<¢1 fcr<icrr, \iffl1CR <fm ~ \iffi'tT ar~ ~ ~ i1111J<UI 
4f<h:i91 I CR ~ m (field) liT ~ ~~~'1 (specjmen) q;) fcrnro 3WflR Tfif 
~ ~ ~ I m ~~~'1 ~ lm q;emrr ar~ lf'i ~ I 'lft ct>I4C11~ 
m-m arqf~ "{ ~ cB qf.f ~Ji~¥41 ~ ~ ~ lftq;) ~~~'1(11~ 
'1~41~ 1ffr WeruT (preserve) 1liT ~~I 

fClfij~'1 (Specimen) ctiT ~ · 
ill) fct<aqftH&Cf)) ~ 

i11flt'1Jil ~ m<rr @l('tCill f4(iql~(ei, ~ f4(iq1Cf>l tmr, ~. ~. ~ 
. qr;ftm ~ f4 (lq l~(ei ~ lA "{ lRT\R ~fct;~ I 

~ . "1'1fq(ti(ei~l ~ 
f4>C!qdiif (insects): ~. lf~, 4fl~f4><1 , 'i3PI'1lfi'tlt •l(m('tl, ~ fcva, ~ 
fcva, ~. lffiJI ~ \iffi'tT il1 '11 q <~(iii ~ lfOf '{ 11(1 \3 '1 ~f4;;u 

~. ~ crrqr 41dlq(U1Jil ~ ~ 'llct>I<Cill it~l"'f:(ei ~ 1f'f ~fct;~ I 
~ ~ ~~~'1 ~ ~ d~Cf>l(((ei qf.f ~ ~ I '3~1(((UicN mflr 
fct>C!qd~ (insects)~~ Cff ~ (insect net)~~~ ~ ql3)(11~ 
+rnJ.T ~Jilffli111JI (fish net) ~ ~ ~ 1 ~l•!ffi('tloj ~ ~¥41tH ~ 
ll'f ijfq,rg; I ~ mrtT fq(iql~(ei('tl~ ~ ~ ~ ijfct;;u ~ ~ 



( 

• 

~(iqjt((i.'c6\ m-m, lffif, ~. ~ ~ ~ ~ 1'1'ftrd 1 qjtfl'il m 
fq(lqi(WII~ \ifitficN ~ ~ lfrt ~[4;;u; I 

~ ~~~'1iN ~ 1A ~ 4i<Ci>4i<* ~ ~ -mr 4i<Ci>4i<* ~~~'14>'1 
~~ lA <ff<q;r qf.f ~ f'R ~ I 
'3~i(<(Ujq;) ~ ~ (1~ij)j{<<fi\ ~ ~ 41~l(cN lJ; I 

fc4<1qlqil ~(Preservation ofPiants) 
l> \ifflf '1 'i I m ~ (!I I iWi 4>1 fq (I q It<('.' -;iit<fm~ lir=iWI 171 ~ ~Cf)ll(< 
l> mYIT (!lliWICfil. fq(lqlf<(i.'iWII~ \iRT ~ t<4"lf'i (Herbarium)~ I 
l> CRT~~ ~<1i11~ ~Cf)ll(< ~ 4i<1t11~ <f<"<1' ~ (4i'itf('i'1) liT~ I 
}> q1;fJ'i1 m mYIT fq(iqjt((I:\(Wjj~ :stt4l6(1 / 4i'ii~'1'il ~ 1 

il'1tcHtc+'i"'l4 ~ 
}> 41(41'<11, ~. ~ ~. ~. lffiJJ ~ \if'11q<~<C~(11~ oott ac~t:(1 err ~

Xtt 4i'ilft1'1'il ~ ~ ~ I 1.IT <1~Ci>l(11~ Wet Process~ I 
l> ~' lf~ il~l'14i(11~ ~ [4;zq<11(11~ ~ ~ (stretching board) liT mft 

~Cfill(< e:q~q~ ~ril+ih1llklct>(1 ~ (entomological box) liT 00 ~ 
~ I 1.IT <1"Cf)l(11~ dry process~ I 

}> r4i<lt:(l'c6\ F, mm, '1ql(11~ ooct :st(4lt:(1 err ~-¥tt 4i<¥il~i1¥il ~ ~~ 
1f't ~[4; "U; I 

}> •:ce<tt:<C~(11t ~&11JT 1A ~ 3f'ft;r ~ u 1 ~ m&l1JT lf1: tRliT ~ WtwJT 
~ ~ ~ ~ tro~, nRl ~ ~ ~ I 0J(11cM f1:rtT ~ 
~ (borax)~ ~·~~ r ~cf>q~ tf<l'(1"/ fli~(llfll+i ~ crnr ~ ~ 
cU«1f4ct> 3f1Cm" ~ I 1.IT 'l~lfl(11~ Taxidermy~ I 

••4~~ tr.f , 
~4~lf'i et'11'3'1 

'61¥t.;ft. 
~ ~ men-, ~ 3fli~GfR, Cfil ~<?I~ ifq-{, ~. ltr q;roq;) ~ 'i (1(1 ~ i"lti q; I 

~~ 

ill '11 i3 ~ aftq;r 
q;) mo:rr (!II (1cM fcWcu ~ \iRT ~ r ~ r ";f<11 (!II ('teN men- ~ ~ ~ 

mTT R1ij)>t ~ I 



V) ~ 3f@GII((;(ii~l~ ~ ~ ~ ttm "11'(16"1~ ~ ~ \lT1TliT 

~<'cUcit \iffi; qn:J, ~ ~ rt~1fiitZl lffr fttilitltJ:< <ltij)tl~ "{ arrN ~~~ 
~ ~'jfil~ I d- lffr ~ lffr ~<'~It'* fttilitiCJ:( <lti!6'i~ I 

lf) ~ ~<'~l(;(ii il:f~IIJ>( mtJ ijff>q(Q 3f@~l({;<t\~h~ ~ 'hiW<tlifi ~ fli~l~( 
<J9j)i!~ "{ fqft+Uf'f ~ 'hiW<tlifit'l ~ ~ ~ lll1'&Jt;)~ I 
~ 'hiW<tl* ~ ft+n,~ ~ ~ z;~+u m ijff(1t=t ~~~ 
ifil4 .. id~ ~ fqfiJili)f ~ ~ ~ ~'J{;lij I ~ 

~) ~ ~ ~~ 'hiW<tlifi ~ ro 31@1111( ~~ ~ fqijifii(OI 

~<'~'~'' ("qfllllle ~ arrN ~ 31*ii~Gtl<~(ii+il +~t1f;l~ 1 ~<'~l~(ii rf~c(;ftut 
liT ~ 'lifrtT <Hi16'i ~ I· 

S) ~ijff>q)) ~(i~l~h\ ~ ~0 X ¥0 ~.flr. ~ ifiiJcsild fuC" (mounting sheet) 
m qn:J, ~' \iffi rt<ilfa;'t 1Tft mrtT il:tt=tiQ< <1(911FO~ r m-IT ~ ef~ti~~ 1 



"q) ~~~-mY ¥il\3f;c:S· fucm fq~c:u¢'1 ~ iflll, a~u~q; iflll, cnt, 
~ flfftr; ~ ~ ~ q;ffiq;) if1ll ~ ~ '11¥ili'1· ~l{il&.l 

~ ~ ~ t<~~lf'ii'"' ~ ~ ~<lt<(C' 311~Gfl(! ~ Uijii '~~ ~ ( 
~ ~) ~ «11fu!Cf)~ ~ ~ ~ <1~)&. I 

••4~ftt ~ ~ 
fc4~qi\'11C 31~f'l\'1 1 'h¥ii~'1¥il ~ m&TUr lf.f . 

~l'tfl: 
fctq;f .• ~ ~ ~ q;fil¢'1 fmft, l~ ati4lt<\'1, (~0%, XO% ~ 00%) CfT 

q) qi~'1 ('~%) ~ ~ ~ T1ffi1l, q;Jlf\if, ~. lf1:r 
\ 

~ ~ 

q;) q1tflq1 ~ CfT q1tflctJ afu GJfr ~ ~ T1ffi1l ~1fil&. I fc4<icU\'1 1 ~ ~~ 
· QU(!HtAt lO% 31i4lf'l\'1¥il ~ <1~&. I 

~) ~~qi« ~ fc4<icU\'11$ XO% 31i4lf'l\'1ql, arcR ~)( QO(!I<'iAt ~<I~&. I 
1f) 3fGf ~ : fc4<lql\'11t ~ f'ij«lJil m ~ ~ lfft ~ott att4lt<\'1 

t¢1~1&. I fij;ijl~ fcrct,i ~ ~ -mf ~ 41'!i'~ I 
lf) ~ q;ltl\il¥41 fc4<iqlcM ~ ~ ~ltfllf ~ ~~~~* iflll, ~ flfftr ~ 
~ mR ,fij61ctJ ~ qft lf~fil~ I 

~l q)qf{'(1'1CJ>l 'CJl.ft1f 1f'i tM ¥% tfiqi~~ql P:f<ictl~lt ~ ~~'11 ~~)~I 

••4~ftf ~ ~ 
., 

\fiqi('(;cf1ql ~ \iliflq<cM W&TUr lf.f I ... 

~·if t.fl. 
~ 1JV ~~ fircJ;l <'i~dr$1 q;f:qctJ fmft, q;f:qctJ qym CfT «11fu!q;rtJ Wffl, 

q)('(;c~<cN Ullft, ·~ ~~rs<, q)qi~'1, ~ ~ 'l(qf\'11 / f-€4~~<1 ~I 

~ 
q;) \fiqi~o:tcM ¥% ~ 41'11\3~&. I 
~) 41(~\'11\'11$ q~fs«ql oo lfr'fi ~ cf»ft ~ an41t<t1 t¢1~1&. ~ rttr. ~ 

~~~1&.1 
1f) tm.rr qffi )(CJ, "'q),.,.,qrTfirtwtb-,'1=q,rt~ ~ ~atl\31fil&. ~ cf;tf ~ ~ w(~1&. 1 . 
lf) 3fCf 'l(mt11t11l q;j:qctJ qn:11q1 fum qffi <1~&. ~ ~ ~ 1 
:S:l '1(~\'11 «~ac¥1 q;(:qcil q1a1t11~ ac'1at1q1 ~ qffi <lijiJfil&. 1 



~) ~. ~'t <flffiR-tiicN ~'*"'' 'l(lUt'tl ~ 1'lfr ISfl('ft'tffl ~lt1)f;l~ '{ rildt'tcil ~ 
mcrr ~ 1'lfr ~ ••1il~ 1 · 

Ql ~ itil'l'lfcN ~ '11011<HcN fcm'vr ~: ~1;:flq '{ Q~lf.:titi ifllf, Cfll, 
~ ~ flria, ~ ~ ~ acldt'tcil ~ ~ d~~~ I 

~ .. 'CA' 'I 

~~ (insects) itiT ~~ ~ 

~\:· 
~' ~ ~~~··•..,'t!t'th\ llN m ~ *'ii~z cu ~•s<l4lltt, fq;f, m, 
~ ·~,,gai)i ~' 41(~~ t('tl~4i ~, ~ 

~~-
Cf)) 4il~iitl~ cu ~IS<l4l)¥tcil ~ ~ ~~ X ~X ~.fl:f.) R-tifil~ '{ fq~cN ~ 
~ ct ~. fl:f. ~ ~ ~ liWfT 6lCf Gf011\31f?'~ I lRRt ~ Gl)i 
(stetching board) OlfR ~I . . 

VI 'J('f~q,) -lfl<t'tiS irac1rr ~ ~ QRfi (thorax) GtTl ~1Sf14llff~Ui ~ 
1'lfr ~ ~ 31((41\i1~~~ I 

tr> 'Jd~cN i!af~HiN thW (wings)~ {q;'lfttt< "1fc4fJ~ 1'lfr mRt flit'tl\iifil~ r 
qif41'1fcil ~ ~·mrtr 31((41\i1f;1~. 1 

.------·--·- .... ·--- ----,. 

---·------:-----J 

trl m-~ ~ <•llittct~ 'fii'i'lt'tts ~ ~ ... ~Ui ~ mRl' m ~ 
~if?'~ I 

~~ ~ ~ -..s~fiiqtQ l4~t'ttS srl\+i'i('fi;Jfl*t't ~ / fft\3oftt ac•q;~q' 
(1~1~1 

T.f) ~ itiliatl~ iiHiti~ffl iti4t~cil 'ffir 00 ffl\irti$' ! Srl\ff)t:tl\;flq;(1 
(mounting/entomological)~ OlfR TR ~fcfi'ilt 

• 



Q) '!d~~IC ~ ~ ~ ~ csilJGtiC! f'fl~l~ { Gtlq>ft¥U q>qlft¥Uf\:f 

~ Ul1ft 3C~lfl\3'lt<l~ I • 
\if ) ~ ~ Cf)ltllilq,1 fu.iqftl 'ld~q,1 ifl'lf, Cftt, ~ ~ ~. tlJfu ~ 

mR '.{d~ct?l ~ d~)~ I 
~~ ~ ~ Z\<t?ttf\1'1 ~ <~ ~) um q'<~~~ ~,1\e(f)~ Wtft ~'!il~ 1 

"5{) 'lf{t" I)ICf)l<~ ~ Gtl(f)ftftl ~ '!<1~f;'(60 ~ m U9f ft~"« 1 

••4~ftl ~ ~ 
'i4~1'1*l ~61Vr • 

{tl¥4\ft: 

I" 
' 

• 
< 

~ 

.~/ 
.. 

, 

. ... 
~ 

~IS\3~ q'f CRT~ CWT\if <<tO" X c;" ) q;y ~ i;:tll~<6' 1:fi1e) ~ {q;(f+tq,) ~<tO 
after I <tO" X ,, { c;" x ,, qif ~IS\3:S ~ Cbltl\ilij)l ~~' ~. ~. ~. 
~. ~ ~ { ~ •tf<~Cf)f 'i4~1'1f;<6', Ch~Cfi~ 

tt'11'd'l ~: 
~) ~<tO" X c;" q,l ~IS\3:S /~ ~ ~ ("Qft~lt <tO" X ,, q,l "i4R after 

i;:tll(ll(b GC'11\3'le;l~ I . 
~I') acq,i <tO" X t;" q,l ~ fu1?l~ { fll{tcN T.fR fu{ <tO" X ,, q,l ' t;';filf;(b 

~ ~ ~ Ul1ft 3C'(lfl\3¥l~ I ~ ~ Otm" ~ I 
lT) ~ Otm" ~ GtiCfiftftl fq;(f+!Cf)l til~f;<6' fli~tct< <I~~ err 3flcUqq>dl 
~ ql~ft'1 {Partition) m @O:S~(ii\ G4'11\31?l~ I 



J 

tf l ~ lftq;) =c:t~l'14it '1¥j1'1t~~t1tt <4ifc:ficiN ~ ~ @06fft ~ 
fc:fi~ff4il =c:t~l'1t<~ tA 11ft flit11~( '<I~)~ I 

~~ m =c:t~t'1ffl ~ ~ ~ ci~1~ , ~ qft;=c:tt'1 tf.f ~ *4'\3"' 
4ilticN mflr '!«!Cf>cN ij~Jiltl ~¥'~I 

'T.f) am ,011 X ~~~ q;) c;:f;flf,l ~ 'lflT 'Cf>1R Cf>f'qq,l qrnf CfT ql(i~~ ~ 

li'11~4i cf~t~ '<' ~ ~q,1q,1 ~ ~ tl~~ I 

~m 
if;) ~ q(q(cN C:Udlq(Oiffl ~ ~' ~ ~ i4~1'1t(~ ~ tf16l~ I 
~~ ~ lf'! ~ ~(IC41tt:~ (,0,,~) tt:4~4ff GC'11\31ttl~ I 
lf l ~ tRq;J \it'11ct<(l:~c6\ ~ •11tr~ 1 

~~ · <*~c GAll i4~1'1t<~ ~" ·•~1~ 1 

~. am+ti{ii4ti"t: 
(1;) ~~~'1 ~ cf; ~ ? 

~) ~~~'1 ~~ * ~ u; ? 
. lf) ~~t<~t11t ~~"'1 ijft1'1*' mflT ~(141ft 'q'JfUT ~ ~ f.:ta9,'1 fcq 

~? 
'U) fcfflr·~~=tt:~~i't=tr:rt ~~il'1ij)l ~etvr 1f'l ~ q;mf ij((qltf tl{fr'"U I 
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lf) fli¥Hf~ft(Eii"f~t q~iifl2 ~ (it9'J4Q I ~ ~ ~ ~Ri4HCJil 
q;ujft(6~ m1llft ~. ::c:cw:nfu;t ~ ~ firl;R ~ ~ 1 

U> fllfliflt<(E.'i"flt ~ ~ ~r-c.~iifl2 ~ <lt9fl4Q I ~. ~, ~. ~t'i!f1i2< 
~ fltfliflt'i(6 ~ cu ~f+:t41 ~ ~ ~ ~ fltfliflft(6i11C ~ 
~ ~~q~ Ut9fl tJd I 

&> ~ cu q)Jqjiji"fft ~·fffi~lli'fl +!kfCJi~ ~IC4iifl2 ~ <lt9fl4d I 1kf4ii11C 
~qnf~ m7! tJd ~ CJiWifli"fiC ~ ~ q;ck ~ ~ ~ m tffi 
<lt9fl4Q I 

"tf) q;f:qCfll fllfliflft(6 ~ ~ ?Sl'Jilcil fllfll~€((6 ~ m7! ~ I 
Ql <flllf'1{((6i"flt ijcl;ijJOfl ~ ~ ~l6ifll m7! U1it ~ I 
;jf) tmlfif m;) q;)or; Of'J \N'lfi('!.,l ~ ~ ((IC41tN arr<rn \ifTCRf U1it ~~I 
'q;) (ijilf~f<(E.'i"flt fmn ~ ~ tR 01\/qr m7! ~ I 
"5J) (ijflf'ii"flt tmJCfl) iHI\Jtfll ~ ~ rm;q;) ~ "41Cflfll <lt9fl4Q I "414i4ll 
~ llTlTfiT ~ (1411\ttN ~ ~ <flllf~4ll -..lsli"flt m<=r ~ 1 

l> <fltlf'1i<(6t1tl atWlt~fl*i1 ~ <tt9fl~~ lf"fll ~ ~ <fltlf~ft(E.'d~ tffi 
V('Rf f"l ~I 

6) ~~~~il~t<(Eii'flt ~ ~/"41Cflfll <lt9fl4QI.iHI\Jtfll q;f:qtbl ~M ~ 
00 ~I 

~~ 'i:41li<(Eii"fiC ~~~q;c$l ~ ~ ~lU~fll CU ~ '1iO(lU't< <H!I'fhl I 
'€fllft(6 ~ Ol'J ~ ~ ~ ~ ~ I 

~) ~ ~ ~ flifl..:flft(E.'i"ffS <Hi\Jtcil ~ llTlTfiT <1~4Q I 
vn flifl..:flt<(6 <lilJ\tCfll ifHI\Jtfll ~ ~ Gfl~<qiJ ~ ~ cf~qrJ I 1ffit ~ 

flifi4'Jt<(6 f\licR ~ mif ~~I 

ift4rc-ta ~ : , 
m1llft ~ atct~ Cfl~ 

. 

atcti"flCfl'1 ~ Cfl<l~(6 ~ ~tft;tCfllfll ~ 41olt'il~ I 

~.~. fl I tt4.fl t< (t\ ~ (1~\ttN Q ? 
~U:Sj(Oj 1ftq,1 

iJq; Q / Wf 



}o> <<al4'1(!:~ftl label~~~ I 
};-~ <rJ.ild~r ~ ~ mflr aqr~iM ~ cfi wt, ? 

~m 
aqh~('fli\ ~fll(14~ ~ ¥.X ~ x X flic<4>l ~ ~ TRTl ~ I ~ 
4>l61(11~ fcrnR q;~ I CJ141~1!(11(11 l10~1<c6l ~ V4frr lf"1 tR ~ ~ I ~ 
'Eilft~cM ~ 1f.f ~ ~ fli('fl\31 ~ ? Layout~ ~ ~r1il~ I 

~. itlf¥ti{ii411i1: 
q;) fcrnA 'Eilft4f'1~~4>l "iO~I(qil mflr 'Eilft4f'1cN qlftqi(OI ~ wi ~ ? 
V l 'Eilfttf1i<~c6l l10~I(OI q;mf lJtm ;aqqm ~Of"!~ ? 
lfl cM<flij;«'tl 'Eilft~(!:~('fli\ q;mf maTUT lf't ;afq;~ ? 

• 
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··~· ~ i;l~q~;:4\ ~ 

'81tt4l. 
<;1~q~;:4\ ~. felt-tip pen qf?iC4'!«14i, fmR; f.:t~Ptiitil 

~ 
'if)) ~ t((f)ql6 wnc 41~1~ (~'{tcCfil mefl441 rtillfil~~) ' 
VI Qlf.:tt(cN ~ ~ ~ ~ qJ4flq~ t;l~q~;:4\GCIC! ~ TA ~fh4d 

41~l~l 
lfl ~ qJ?iqq¥ ~ aqf!ffi t;li'ijq~;:4\ (flU'{ 41'it<'~ 1 

'Q') (flU'{~ t;l~q~t4J amtr R 'Al~e<f6l 1J1ft1f mT 'ifi"elllrr 1.mFf 41~)~ I 

qf( q) Iii.,. ifit1f: 
~ qfq qJ6ft(6 wRc mT ~ ~ aqy:ffi ~ t;l~q,o4ie;(6 (flU'{ 4Jtjfl~ I 

~- ............. : 
'if)) ..,..,.t;i'='""~m:q~~-4~1 ~ 1RT tzn;f ~ ~(jf;(t\ ** ~? 
VI Overhead projector 1J'littT lRt a~qrtl\31 tA ~ ~ (flfR 

411111~ I 
lfl ~ <;1~q'41 '{ arrfi<~s CJI~e<cil 1J1ft1f 1f;f fi flrA fmm Ct»i(h•ut 

1NI4Cfilfl GC'11\3'1 ijf4;iQ ? ~ ? 
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illctil -· ~ltt41: 
'ifTi ~. ~ tr.f I 

f'tiltlq;ouq ' 
Cfilltf14fu ~ «t 'U1lf\' ~ ~ ~ i!"HicA 4iH'1<1~'(6~ ~ (tlfl"{ 41~)~ I 

f'liql.illq y 

~$~Cfil ~ uvt ~ "11¥tl l "1 41{t?J~ I "11ifl t "1 41~~~ Htl4"1ti1 ~ if1fU 
Oi"J ~ $~cbJ u; I 

Name of chemical 
Chemical formula 
Concentration 
Arrival date 
Hazard symbol 

f$q, ..... q ~ 

Acetic acid 
CH3COOH 
17M 
2061.09.11 
Flammable 

~ ~ ~ ~ Htl4"1l<'(6 ~ anumiT (chemical properties ) 
Cfilltfilfu ~ ~ 1fT ~ iHI\IIifl fiiOII\3'liJ~ I 

~q ...... q \ 

~ Ofiqlifii'llqf!(E\q;} ~ 411fl1~ I 

(if;) (~I 4 '1 tc\6 '(5l' (ffr.r 
ancnqq; ~lfi4D: 

2:~{14, ~¥t)f.:tqq ~31CRtl$6 

f4Dl: 
m1f'l ~ l~{'¥1011C ~ ~ ~ ('fiR ~ ~ I ~q)f.:tqq 
~31CRtl'iS ~ l~{1GCOIIC "11CfiiiCIC! ~ ~ ~ ~ ~ mT 
~~~~I 



(@") nn ~ '1 t< <f.\ a a 1\3 ~ oflq;r. 
3fliH~~ '91¥1..rt: 

lfC(I!GI, lfl(I!GI ~. ~ ij('ih(!*) ~ 

fcrlU: 
('91~'1t<<f.\ aa1J~1 lfl(I!Gii1h\ ~ qr 3Ri cqfuiflH q)Cfif~< dal\3'! ~ I 
~W~I~i :afilt"~~< ~ "<" ~l~i1h~ tffi;;f @"(ffi ~ I ~ mR aa1J~1 
lfl(I!GI¥11 ~ aRT 00 adl\31 ~ I q;frGJ ~ flf.~. 'iffu q;q'"{ ~('ih(!$1 
t0i1~1~ ~ ~ ~ 11if q;frq ¥~0 q,l q,1or ~ 11fr dal'31~l~ I 



·. 

lT) >iC4i't'1~Wfii1 Htl4'1f<(b ddi\3Zl ~ 
au<U4rtl ~l'itfl: 
~ ~14 .. ~, ({11R lfiif, ~ ~. fireR, 3li416i1 

fclftf: ' 
>iC4i1'1~fli1 Htl4'1ft(b ~ ::sti41tn't Z~<1Gt'11 miT aah1~1 tmt ~ ~ld¥11~ 

I utsft d<'tl\3'1 fu" I lffifT YI:S·•II~ij) tfR;T ddiJ~I m-..r ~ ~: CfTR CfNliT miT ... 
<'tdl\3~~~ I 

,. ,. 

·~ 0 

\iih't'1~fli1 Hill1'1fl(b .. ddi\3Zl ~ 

t:J) CRT 3l~i11~ ~ tfl"it ~: 
iti6T at~~(b ~ fii'Q~)<R"tl~cti ~. ij~1!"<q~ ~. '11~~~ ~~st<(b ~ 
€i<1<1'{ol ~I 1ft ern- an:<1 9~41'11 i"lHJ~I. ~ tJT1 tRu I ern- at¥<1i11~ 
ftJim 1Rf ~ 3t ~ i'll ~ 'lA1lJT ~ til~ lll tl '{4 q; ti r:lJ I \3 '!~l ~ I 

·- . ·-- -- ..... _ .. 
~ - - --.cnoft" 



~- 3ffioi44{\1'411": 
q)) [\;~Jqi("!Jq ~J(JJ~J ~ ~ ~enq;r \3qJ~i((i:\ cf;cf; R I 

Vl · ~ ~ ~ ~14'11~'11f't ~ 3fJq~qq; u; I 



·. 

Metals: Non-metal Chromates, Manganates, Pennanganetes 
Cu, Fe, Mg, Zn, Pb, Mn, Ni s KMn04, K2Cr201 

Halides, Sulphates, Thiosulphates, Ha~ogens 

BaCh, NH4CI, CaCh, CaS04, h, MgS04, KCI, ZnS04, FeS04, Kl, NaCI, MgCh. 
CuS04, FeCI), K2S04, (NH4)S204 

Nitrates, Nitrites Chlorates, Inorganic acids 
NaN~, Cu(N01h, Pb(N03)2, Peroxides HCl, H2S04, HN01 

KN01 H202, 
KCl01 

Hydroxides, Oxides, Carbonates, Bicarbonates 

Ca(HC03),.NH.OH, CaC03, Ca(OH), Mn02, NaHC03, Na2C03, NaOH, Mg(HC03)2. 
PbO, ZnO, CuO, AhOJ, CaO, KHC03, KOH, MgC01 

ORGANIC: Alcohol, Acetate, ORGANIC: ORGi\NIC: Hydrocarbon, Aldehyde, 
Indicator, Stain, Ethanol, Methyl Acid Starch Powder, Glycerine, Turpentine, 

Orange, Phenolphthalein, Vaseline 
Methanol, Methylated Spirit, CH1COOH 
Lead Acetate, Ethyl Acetate, 

Carnine, Safranine 

.fftlttl ')q)fll('tt. ~ql.i'llq 41<1:/i=l c;ttft'11 ~'1ijtH +I<UIIC\6 
~ fuemrr '.114)4!1("+iqi ~ ~RtH'1'1 tM cfq;fu qii(UI~ ~ ~ ~ ~ 
~ ~ ~ 3ffu 311<U~<fi ill 



71 
• • 

. 
f\iqfif;t1fq 4f(IJ''=I fw.f i!Q<!i11fC(6 ~ ? 

<t. ~Gteft~(6t11S f\;qfif;t11q~wtttil 1Wf N ~ I 
~. lFim 1A <~lq'1tc(6ill<! ~ii~cA •o<l~wtotfi 1Wf ~ 1 
~. lJ1im lA ~ <:r'R ;aq(f;(Uf(¢(6 ~ ~ ~3'ttlt1i1 lf"f ii\ill~l I 
v. qi~l*l61*l ~,mit~, qr;fi "{ 3R" oqq~l wf ~ i 
x. w~•~utttil ~ ~ ~ 1 

~~·~RIJ;it ~qff(C(6: 
<t . ~tfft<(6t11C ~~ ;aq~fdffl ~ i1fiql(f;(11q 1Ft (1411'3'f'~Q I 
~. ~ tff.f ;aqq;(vf 'i:ft11\3i1 antJ ~~iC(6t11C m ~ ~ l[U 1Wf 

~I 

~~~--------------------------------------

' 
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'\• 

I . 

~l~ IJI~I~Cfi ~ 311Jili~Cfi Hi!(Hf¢(6 ~~~1'13~~31 I ~ <lf\J~cN cN61ql 
ffif~ fi:4"1Cfil ~ HUlf'1f¢(6Cf)l 'lTlf ~ ~ijCiU(! ~ EHHiijkt<tft 'T41bl(l:\ 

~~I 

ffif!R mil~ '11¥111'1 ~ ~: 
ffif~ ~ ~ ~te#41 ~ lRf '11¥111'1 41ti~Q I {ijllf'1~(6 '11iUt'1 
~ ~ ~<1~(6ql mTif ~1q~31 I 
q;) {ijllf'1Cfll ifTlf 

.) {ijllff1cN ~ 
lf) Cfi~lq'1 

"f.J) ~~ 
s) ~~m 

Name of the chemical Acetic Acid 
Chemical formula CH3COOH 
Concentration 17M 
Arrival date 131101206 
Hazard s bot Flammable 

~ (ToXic) 

. 
I o 



• 
if'~ (Corrosive) tfi'znau~q (Radio Active\ • 

\iCCi1'16'li1 Htlq'1f¢(6 (Flammable): 
~ liqi1'1-fli1 Htlq'1f¢(6 m 'i~A (volatile) Elili'titil ~ I ~ Htlq'1f¢(6 
4>16tt6l a~q~+t+U qf.:r i{fqi" (vapour) ~ I ~ HUlf'1fH6 1flitlr lM 3fT1ftc1;) 
~ arm lf1 ~ m~ ~ ~ ~a+ttfq ~ aal\3'1 'lf.f ~ 1 aal\3'1 tftm 
~ iJllf (water bath) if>11Fftlr lf1 ~ I 

~tllt'fq¥11 ~qlffit114 41<1J~I ~ ~ m liq(1'1~flt1 HUlf'1t6l ffii(OI~ ~ 
~ I ~ ~ HUlf'1EC<E' ~ ~ fu~ ~ Cfj<lt!l<E'+tl ~ ~~~Q; 
<t. ctfor ~ O'IT ~ ~ €11i1cN ~'iq~Q I 
' · ~lflrt>i114 lf.fcf;r ~ aucn qq; +tt::tl +tl 'ffnf ~ q;&f11lT ~ ~ 1 
~. ~ Htllf'1P:<E' ~ ~ 3ff.Ri:St$f'itt O'IT cN<l~\l Htllf'1f:(6441 'UliJ 

~I 
'I ~ ~ fuU tffl ~ ~ Htllf'1i5< \F6R lf1 ~ I 

~tUi'tlf¥11 ~*11'1~UC'fft ~lfl4it114 4t<IJ~I 1FftlT ~ ~ \iqi1'1~flt1 
<~llf'1f:(6: 

<t. ~~flq; ~ 
~. ill'Wffi 

~~ 

iifi~R1'1 ~ I 
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~ Clli't q ¥t I 1Jtit1T ~ Cfihl~ \t Htl q '1 t:~: 
9. t<l~~#fl~q; ~ (Cone. HCJ) 
~. 61~~\i1i1 q<fl<ml~s (H202) 
~ . iii~~Cfi ~ (Cone. HN03) 
'I ({¥flf.:tql (Cone. NH3) 
~. ~i'lf'6q¥t mq (Sodium Metal) 
~. ~f6q¥t t<I~~Cffil~s (NaOH) 

atf.Rtittf.itt <~lqt'f (Oxidising Chemicals): 
acf«Mst,f-itw <~tq'1~ 3fq,l troWl- gfo~qt 1JiT ON ~ ~ 1 ~ <~ttt'1t<'<t' 
¥4'1~fli1 trom UliltT ~ 3fT1IT ~ ~ rc:-tsq)lc'1 ~ ~'1~<RA 1 flr~ ~ ~ 
vq)tr ~ ~ ~<lt<(b¥tt etR ~1q~a -
9. f\i q I Cfi\11 q 1lGf- HU q '16 (b 3f I C4 !f q q; -rrtt =1 i4rnl ttnl ~ ~ ~ I 

~. 1lmT qm-~ ~ m q~t<(b, ~ - q;J(), 4'ti~Cfi, ~ act~4•1 ~ 
m1 
"" l ~ 1lGf- \ii4i1'1!ffli>t HUtt'1f<(b441 ~ ~ ~ ~ ~ I 

'I ~ ~ ~ tA or-Jl:rr ~ lf1 ~ I 

fctCII\i1q¥tf 1Jtit1T ~ (~fqt'fl(~: 
9. me (chlorate) 
~. q()cmt~s (peroxide) 
~. ~(nitrate) 
'i <ili!tfuqq 4<¥tl4"(! (pot-permaganate) 

ft:ltq~)(!t'f §'1~cH (~fqt'f8~ (Explosive): 
~ llfCf)j(ij)j (~jqt'f{<~ \iift1'1~fli1 troWT gfo~qj -mT fct&f-lC!ii ~"'~~OW( I 

fctt~t\1q¥tl ~ttli.fi\11 4 41(1J~I ~ Htlqt=t{<(b 1FWf lf1 ~ I 

~atlf.tc::\1 (~ftt'1f'~ (Radioactive): 
fctc$)<ot ~ ~ <~lq'1{<(b~ sufi<Cfil fl)l~t<(b mta I 1lmT (~ltt'16(b rc:-t~t\1q¥tl 
ntlttli.fii'ilq 41(1J~I vq)tr 411~'1 I 

~ "{ lfll(f'(ii 

~ at~f;(t\ ~ - f;t,~1<R11~cti ~, ~i'tFJJ'<Cfi ~~ '11~~Cfi ({~st<'<t' at 
~cHITJl ~I ~ ~~\11~ fttlCfCfi141f\ 'l~l41¥tl ~UJ~I wtern ~I ~ ~uti'il'i 



iRT ~' ~- ~">lf)glf¥i f;I,{!Cffil,g, <ilelfu¥ilf f;l'jlCffil'ig ~~r q:::q) ~ 
iiM'f ~ 1 "Rlf &TR, ~ Cflf I~ lf ¥i t<l '(I Cffil 'g ~ ~ ~ Ht Ui 9J ~I +il q:::q) ~ 
iiM'f ~I~~~ 'll~41¥il ~~~~I 

tmT (Mercury, Hg) 
q1<lot1e q;lf" ol¥i~¥i¥il '1t.f ~ r ~ ~ ~ fit~<e;;:u 1 lit aw:o 
-qHi«ii ¥{1tlt¥i~HI aftm W~IGtl<! ¥il~~c$l ~lfl<f\t~ ~ '{ 'HIT'IOIIJ)~It VUGf 
~I mt tflfl!i((¥il ~ ~ •1'f4~iA I <ilfl!iqcN or\llfr ~ ~ ~-mt=IT ~ 
~ilfl(t' ~ Wf ~+=9;1\ I ~ atfcA" ~ qJ<)¥ilflf ~ m ~ ~ I 

«l~q¥i mq (Sodium Metal) 
~)f)gq¥i !ffi! ¥iftd~ af'fcrr ~ 00 ~ ~1'1¥il "ffli! ~ I «<i)glf¥i UTq 
3ffu" P-fiql-fl~ ~ I ~ qloft4•1 'llfuP-fiql lff1" ON ~ ~ I «li)gq¥i UTq 

• ~· w~'¥i' n ~ ~ ~ lffu: 1 ~ «~~qq ~ ~ ~ ~ ~ 
~ ~ ~411\i'f'~Q I 

'lllfi~Cfi ~ (Organic Solvents) 

~ "''''~* tffi;tq;, ~ - 31~t<~, ~ ~. 'tuq~ ~. q:;¥lf(":se;1'g 
~ 'lq~'1~fl~ ~I 1.ffilT <~lq'1{;(t'cN ~-lM ~sti40Gtl(! lm <t<fi~iA I 

. ~------------------------------------------------
. ' 



atf.Mcltf.itt Htl4'1 (Oxidising Chemicals) 
3f~~l"f\il'lj Htl4'1~ ~ <Hq4•1 gfonti41 1ffi mq ~ ~ I ~ ~ 
nu4'1fi(ii\ IJCfi>t'1~tfli>t trom ~ ~ 3fflft ~ err Pccc:q)1e'1 ~'1ijiftA 1 ~ 
(ijl4'1fi(ii'¥il ~. q(¥1i"iii~C!, ¥11rillf.:t\i1 ~I"CffiiSi ~ I ?fT (ijl4'1fl(ii'i'tlt 
CJIIWI~Cf; ti'li>tcw;iifle lm <lv:lq~Q I 

Htl4'1+) f\t11J4UiiUC! ~ VffU: 
Pcclf.ll\14'11 ~ ~ ~-¥ (ijl4'1tH6 ~ ~ fli~"t¥11 (ijl4f.:tcw; gfo~41 "lt 
Pcc&h1e'1 ~ err atl•li>tl•fl ~ vou ~ 1 ~ ~ (ijl4'1t<(ii' ~ qf.f 

fliijl\31~'1 I ~ ~ (ijl4'1t';(t'q)\ \341iU(Oi '0\1 ~'~Cf;l .iFl-
<t . CRT~ ~ CRT&l'R 

~. atfcffi~l'f;;t' ~ ~ mqq;r ~ 
~- at~1Jt m ~ ttAT 
't '11"~* ~ ~ "{~ 

~ ~ HU4'1fl(l< ff1fT tll"f qcuwft:(l< ~\41\3" ~ 
ntl41Cf;\1Jq 41(1'Sijcf;qf« V<" ~ tro~ (fqf cw;~~iibltff' ~41Cf;i'tlq 1M q)fliltiibl 
(ijJ4'1fi(6 !1i~J\3~'f ~ I ~ V<" ~ (iji4'1(C(6 l\i~IJ41 fu'~ ~ ~ 
1f41\31 ~ 1 ~ ftl~l¥11 ~ (ijl4'1fi(EI wt ~ 4iji'tiS ~ ~ w ~ err 
~ ~ ~1'1'11 1\i('Cf)i\31 ij~"Q I (ijl4'1fi(6\1Jt ~ qf.f q1;f1Cfil ~ ~ 
01"\llrr fli i'4il \i 'f~ if I 

~ V<" ~ (ijJ4'1f<(ii\ ~ tiT« ~ err ~ Flii41''il 1 ¥-~ (ijl4'1t<(6 
~ (ijJ4'1441 gfd~41 1ffi f.:if&.ti4 ~ l\ii'4il''il I 

, _ ~qfu 

qftfl¥1t '¥f'1~f1\1 W~Oifi(6, CRT fflf(i¢(6\'tiS ~ ~ W ~ +'41'1'41 
f\1 ~I \3 '1 ijfct;"Q I 

~.~'lit{ 
atCJIIWI({cw; at41fi(6\11S 1\i('Cf)l\31 tRm' 3141\'tFS ~ ~ qrtt ~ ~ 
«lfi4'1 Cf;lafl"lcN tffi>f fliijl~( ~ mT ~ ~191'11 flti'4i113'lq~o; I 

~. ill"f HU4'1l11 CJf<tfl.¥iql tffi 
~til\14¥11 ~ ~ *tft (ijl4'1fi(6\1PA ~ (ijl4'14'1 gfu~41 ~ 
flii'4ii\3~~Q. ~ -~ *1'i<t,~\11S ~ ij~cw; ~~i4'1 gf'o~41 
~ ~ ~ iiff.:tijcf;qf« ~ +'41'1'11 l\i('Cf)I\3~~Q I 



't. ~ 
~ I)IJWI~Cfi ~f114ltHii't'llt ~ ~1'1ftl rn aun-t~ I mrtT ~ ~ 
~ ~ fil~l41< ~'fi4iA ~ 3fi4i\atii! em ac~q4Q 1 

v.. t!« 
m ~ om q~,q(!:(6, ~ - Cfl41~l4tt *'iiil~i!, q;c:r{ ~. ~. ~1~l4ft 
iR11<•'~ ac•~t'ln\ ~ ~•'1ttl m '!fi~'fi~iA 1 

arftf q cU tftc (1&: 

,· J\il414lt'llq 1M ffi~q;' 3l"rlf om ~. ~ -~ ~ 4lTitCfil 
~iffllt<\6, cfl<~ft1'1Cfil ?>*'lfi(\'.\, mqq;r 4ey;\6t'llt ~ err ~ ~l"'tftl rn 
f\:t (WCf)l\31q4Q I 

-· ili~i{Mil'i: 
'4i"). (~il4'1(!:(6 ~ m ~ ¥ after '3<=ifi(Oj ~ ~ijfj)t?J<ij_ I 

~-----------------------------------------



,, ~: 

m 1frO mqftf7<!:rriji{;%1qmft~Q fu~ f.:t~ft;tftia ~ "ij'&llf ~ 

q;) lit ~I '1 ij k1 <tfi 1\i q I Cfi t•tl q 41<1 J~ I ~ '1 ij cA C3)fl (! '11 Cfil n-::g q;rrl(r::l'f;="(E\ G1 d 1\3 '1 , 
Vl ~ ~ 3tli'HqCfi lJT~ ;aq'i:41< 1l'f I 

~. · qf\'il4: 
iit~1'1ijU~;Uf f-;tlqiCfit'flq 4J<IJ~I mcfUT'fi 3tq'11J~1 atq'11~ ~ Cfi~~Cfiltf 
i3)tl<!'11f;(6 ~'1W·td>"( I ~ ~ :q')(!q(!CfiCfll . ~ ~ ~ ~ Gl'€41\3'1 
fu~ 'll~fliq; ~ ~ 411qdQ I ~ fcrnR fu~ mftr lJT~ ;aq'f.tl( 
~ lT'l ~ mrr ~ 3lft:r at p:n q Cfi dO m~ c;:fl <!'11 iN 'IJCm ~ 1fCft at 1 q ~ q Cfi tinrr 
at~<11t1 ('{A ~ ~1qdQ I 

. ~·at('tqJil lJT~OiCfi \ijq'f.ti(Cfil mftr ~ 'lii~OiCfi \ijq"ql( ~ ~'ftdd> ~ "3Ul 

Gil Cfi ij ¥i I f.fJ:<f3f1ij I< Cfil f4i (If; (6 ~ at I q If q Cfi ~ I 
~ ~ 
~ ~ 
~ f.:tJf~Cfl(UI 41~\(cN lf\il' 

~ m'll~ 
~ ~ 
~ artlir 'WfiT l1"fq;r mftr wit ~ 
~ f6fu!t1 41~\(Cfll tTT'ft 
~ q;qm 

~ atl<~li't 
~ ~ i1411\3Yl l'q 

lJT~ \ijq"ql( GIICfiijJil ~i11~i11¥il ~ ~ 411Yd'JI mq "3Ul ~ 
f\iq1Cfi(11q ~ cN61¥il m ~ -mr UEiJ ~ 1 

Ofiqlifi('tlq: 

fq~l'1ijkl4t f?tiq1Cfl(11q 41(1\l~l \?,'1ijcR ~fl<!'11f;(E\ ~ ~ mftr ~ 'lii~OiCfi 
\ijq"ql( I 



~."#. nti ~ICfii'flq •1<1J~1 ~~ijfH .. ~ qrqfl:rq; \3 q •~:m ~ <b 
f 

'it4e'11fl~ 

. . 
I 

~~~I¥\1N: 
;~ ~ 111'~ \3q'iU< 41~(~Cfll fq~tHEI ~ q1'ft;f~ I 
:31":n~q; ijl+i~: TUt m, ~. rcrr 

~~ ~ lifi till q: 

I 

~n~ \3qT.fl< GIICfiij¥if U ijl+ii~M:I T.flfit~ n-~ ~ q11f?l~ I 
~.,~~q; \3qT.fl< ~ ~ ~ ~ aWnfi ~ ijl+iQJ~<bc¥1 m, TUt tm-m snm
'il1fi'l~ ~ mfulr ~ ~ 111'~ \3qT.fl( GIICfiij4•1 ~ •11fi'l~ I 

.• ~~~q~~q; ijl+i4'1: :qfi m, rcrr, ~ 

fEt'tlli't~+il fcntf~ijkfotfr nti~ICfii'flq •HiJ~I ~'1ijfH S)ti'11~<'=' 
(~) (ijl~'1~<'=' UJi'll+il tr1 
(VI tffi;;J 
('ll) ~ 

ren ~ amrnn- tr1 
csl ·~(ij(!t(EI ~qlijcN ~ ~ ~ 

('~) ~~~ 
(i~) cRrc ~ 

~[ •cll<!q(!q; i1llGT ~ mtmlJf \3qT.fi<~(EI m1 ~~~Cfil W{ -

~;) HU~'1s+i Wi'li+il tff¥rr 
nti~ICfii'flq 1M q;sr ~ err em cr~ c¥1i\~'+T <ijl~~(!t(EI UJi'll•u tRm' ~ 
~ ~ I ~ ~ (ijl~'1((<'=' qf;f UJi'IIGII<! ~ ~ ~ I ~ 
~ (ijl~'1(!t(EI wi'll+il tRm" m~ ~ ~wl\11{ ~ ~ ~ ~ ~ 
t>J411(!t(EI l~~Cfil W{ ~ rcrnm- frtq;l~~iA I ~lct!f~Cfi tRm '1f'ltCfiCficN 
3t <e'Htl \1 err ~I f£4 -q14)) +i I i111q ~ 01 I 



V) ~ 
~ crr 3f"f <mit m~ ~ ~ ~14H•ut qR ~ 41tfl+tl 
~l\3'ffd31 I ~ ~ ~ .tOTcf;r ~ 31 ~ <til4ili'llt '!IC!I\3'! ~ I 
mr ~ ~ « ~ ~ '$il41i'flt ~ ~ qRq;r ~ ~ 
4114d31 1 atft>t4ifo csc)<o?li'l (\41~ft>t'1 ) ~ f.tqt;f!q;(OI 1ftq,1 ((4l?;:fll ~ 
mft ~ OTiJ1:rr i'f411\3 'ff~31 I ~ Wi'll +11 ~ ~ lftT ~ 
fcit<l4)i'flt qR '1f\it¢q;) ~~~ ~ CfT at¥H'11i'l i'll'i4dQ I 

lf) .1~((+11 
¢pq+11 =~II'T'I¥1,-n~~-::.-lft'='(b ~ WclT{O'T m\1 ~ Q ~ q;ff.r ~ frf4lltiJ, t:41\3i'llt 

~ lftT ~ i'f41hi~'ffd31 I ~ ~ "{l1(f G(i\q;) Q ~ ~ ~ ~Wii'llt 
\361\3'14~31 I t:41\3+11f\l ~ ~ m "{l1(f '1(1f4i((~Ui ~fiHiijifid31 ~ 
frtqt=flq;(OI 41~ \(cN ~ ~ 00 ~ Gtf'14~31 I 

~> <~1«4"1 acf€11+11 tR1rr 
~ <~I q '1ft(b 3ftwm' tRm 1ii'U«f ~ ~ at00 4€1 I i>14 d31 I CRT e1R 

ammrr tR+iT 3t r€1 I i'l It €i'"{fcir tJRQ I ~ 3t r€1 li'l It vm<f ~ 4€1 I~< 
:SI<R<cN ~ ~14d31 I 

~) ~ 4qf~tHE\iCIC! '!'ft'11 ~ 
n~f~t::(b ~ 61\lotiC! fcfln4tf((b~lt qR ~el'314~9t 1 tf1T ~ 
41~~'ffd31 ~ UJ.rtT lfCffiJ ~ 31 fq; Wf, ~14dQ I ~ rcmJ ~ Wr ~ 
qR ~ ~qHi'JI~ql~ ~ 3t4'11\3'ffd31 ~ ::stl cUC44l<11 tRm '1it14ict\ 
3t~<11i'l i'II14~Q I 

~) ~ Htll40f ~ 
~ ~ <~I q '1ft(b ~ tRlrr 1!€1" ~ 1f'f i'l 411\3 '!4dQ <R tJAT ~ 
~ ~ 1 ~ ~ ~ ~ ifR'IT 1f'f ('(411'3'! m ~ qR '1f'it4lct~ 
3t~(11i'f+11 i'II'14~Q I 

ll) ~~ 
~ ~ rn-~ ~ ~ ~ 4114~31 I ~ qR ~ 1f'f '1~4;+11 
fu~ Ch~l~¢ q~(b, ~ -~ qt:\iff, ~ \ilffi ~ ~ ~ 
oqfffii'flt ~ 61J'Gfll t<ll\3'!4~3> I 

~. oll~i{taill": 

q;) 9T~ \34~1< ~ ~ ~ ~ OTIJ1:rr mi1 tRQ ? 
~l f::h q 14ii'l 14 41 <I JG I tmfliT 3fl<¥l' tR+iT cJ; ~ ~ ~1~ i'iA ? 
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V) CfiNcN '1Jli'tlt ~ ~ ~ lffr ~111ff!i5l~ ~ ¢ ~ 00 ~ 
rc.qfht ~-11111 ~ (141113'1~~ I ~ q;f:qfil ~ ~rfi:t~'1 ~ ~ 
lfilqi'ti'tlt ~ tA mtf ~ <IE16l~ ~ m'fr ~ cnl5l<113'j){;l~ I 

lf) Cfif:q fi1 ~ ~ \lT1fliT ~ ~ ~ UR ~ '4113 '1~~1 ~ I ~ ~i,fl) mf1r 
mfti1T ifif<qcN ~ Qld"ii'tl~ 311•0111 f!111J'a (1(1113'1~1~ ~ <m) ttTfr ORiT 
\Wii'tlt ~~+<!~ fuclrr ~cUI3'l~l~ I 

q;Tlf fcritr tnr: ~ 
~ q,lvrqr Cfif:qi,fl) ~~I 

~11141\: 
q;f:qijl'j ~. Gfrk, ~~f(!~ fuc 

fcfftl: 
~) ~ ~ * q;f:qfil '1Jli'tl~ fmtr -m5ft ~ tA ~l•li'tl~ (1(1113'115'1~ ~ 

ddiJ~t '1tfli11$ ~ f!11113'lil~ ~ ~ ~ \lT1T ~ij)'11~~ offlq;f 
~'lq~u; I 



~) Cfifoqifll ~ (1'1"(1) ~ 'Rll ~ (i1ijt'fl~ amilatll ~ll'3'!f0~ "{ ~ 
'1J'lt11~ "t~~~ fuc ~ u@T !Jtl~t'tl~ ~ ~ 'il(1f0~ I 

~) ~ Cflf=qq;) ~ ~ "{ ~ ciJunrr ~ \illf.:lw(,qfu; ~ n~fij~(C\ 
Gt'11'{i'1 ~ ~ 'Aifii<Cfll CflfoqCfll '1~6(1':' (delivery tubes) Gt'il\3'!~1~ I 

~) ~ 'ACfii<Cfll Cflf'qCfll ~'i~tHE\ at'11\3'1 m~ '('fll1) Cflf=qci~ ~ F<wt1il~ "{ 
3fl~t'tl~ ~ t'tktl~ifl'j amm+IT Cfii~1~1~ I Cflfoqifl1 ~ ~ ~ umrf{ 
ij"41'3'161~ I 

<t. ~ R~ufc:H ~ 1ffT ~after ijJitf,lOf m 'q;' 1fT ~ Gt'il\3'!~1~ "{ '\3Ul 

Cflfoq cil ~ ~ Tlfl"ij' at '11 \3 ~ lFim ~ ~ €1Jil ~ I 
~. ~ ~~ufa< ~ 1ffT ~ancr rlf'1cilat m '@'' m ~: at'it\31~1~ "{ '\3Ul 

Cflfoq eN ~ ~ Tlfl"ij' at '11 \3 '1 lFim ~ ~ ijlj)~l ~ I 

' 

. . 



iftc: 
CfiN*l ;fflr ~ ~. ~ lR ~ ~ I q>f:q*l it~(11S ddiJ<=I ~ ~ 
~ ~ 1fTf ddl~'l ~ I ~ 'i1T1JiR ~ tR lTfi" it~(11S f:{'fl~'l qQ ~ 
OTtf tJf.f ~ ~ I iR OTtf \l1ft ~ ~ f1lir \lT1Tlrr 4!t:~*l ~ ~ Ql OTtf 
\l1ft ~ ~ \lf1T 4iJt:-a~ ~ I . 

•• ~~fu tr.r. ~ 
CfiN cit it~ ifl<! l'f{ it it I~ ~ <lfrq;r I 

~l'fV'i: 
itif:cttit ifflr, rat (~qti•Ft< ~l tt~~~ file, ifiR 

fcriU: 
<t. iJfJir 't en ~ R ri" ct~ff4 *' if\-fr Itt 1~1 ~ ~ it~ (11' tmn mft m cR ~ 

\fi41(11S ~ f.J'fi~ ddl~'ll'l~ I 
l ~ ef\":q ~ omr \1i q4(1itl~l'f -:mau..m•n~=ilr.:rl<! ft:tCfll~~~~ ~ it~(11S ~ l14q~d 

~•nfd< dl"fil~ 1 

• 



~. ·rt<Wfit11C ~ ~ ~~~~ ~ ~ ~ '1T1T1IT t;41i•FJ< ~ ~ 
'*i{'Jtil~ ~ ~3iRJ ~ i!4'1i\31f'1~ I 

tc====~>~==~~~====~o 

't . ;~ 41q<*~ ~ \tl41t11C amnq• ("Hu::aif'1~ ~ ornr \il41t1i$ ~~~~ fuem 
i~ UR ~¥41\3~)~ I 4q<Cfil ~ \lT1T ~ ddl\31 ~ I GfiT ornT 
1~ ~q(q,) tCffif ~ ~ W¥tlq'11 ~'1\iti;u> I 

ct;P:iftdu ~ " . 
~ tCffif qr;f ~ -244ft~\1...,.~iY ~ tJ~I\3'1 I 

~: 
if;f$, ~,f$g~(, if;f$ 1iRt 

., . '"~'ii'Pf tCffif ""'~*' 'U1it 4!1it1*t q;ct, ¥ ~ ~ \lT1T -nmf 4!4'11\3'1 
~~ ~qjfRiql ~ lRT UJ"Ji'~ I 

~. 't!fir$t1iC ~ f\f\itl\31~)~ ~ ~ ~ if;f$ m en ~ qj(1il~ I 
~. ·,fqijqiQ " w w~~ iiRfCfiT ozmr *':q*' ~ ~ i¥lf ~ m 1 
't . iflr$t1tt ~aet1q1 <1411~~ ~ q)(,rct;\"1) ~ ifrcnrr if;f$ w ~ 'q;' ~ 

·,n~~~ 

' 



~ . 3fGr 'CfiCf; Gtl ( ~ t>Ui\ ~ l:J'i I ;;n 'iil'!tit ~ I 
~ . Cf>Ci; ~ f.iq,l~t~ ~ ~ ~ 'i.fl\11~'(€\ ~ ,wor 11161~ 1 

\3. ~ ~ ~ ~3ITcr ~ trr1 lfurr, wN~ ~ ~ 'Wf ~ancr 
~ ~ ~ t'111h31tit~ ~ q~Jl$ ·~~ ~ q1~l~ I 

c;. ~ <IJG't'il~ ~ q~l\31 'RT ~ ~ ~ Q\3it'11~ qr;fT err 
f' t'1 ~ i1 Jl f\4 'it l\31t0 ~ I 

~. i~\fft <1il4~ ~ Q\3(11~ ~ '41t'1¥il ~ l:J'il\31 M q61\316l~ I 

~0. ~ '!~":f~l ~ <flil4t'1h\ ~ ~ i1f-i1qiil41l ~'il\3~1~ ~ ~ 
~~~q)~l . 

,. 

~I qi}.tfu 'n": ~ 
cmT ~ (wash bottle)~ 'Wf 



~: 
~ afteT ~r'€4~1 '1J'tt<~ c; ", ¥ " ~ ~, ~ ~· m+ft, ct>1f'o:t~t'1 ~·~ ar~ ~. ~ 
~. 'U1ft q;ql;, ·~ fuc 

fcritt: 
~ : m~ ctllf.:tct>t'1 ~~~ 3J~ ailtt'ictll ~ ~ ~ q;q1; UIJ"'!f()~ I 
~. e-q~q~ q;q1; arrtt UIJ"feO~ ~ Cltffi q;f:qcb\ ~ ~ q;q ~~~Q I 
~. ~ ~ancr temr tmn q•1il~ 1 

¥ . ¥ " m+ft CliNct>) '1J'tt'1tt efrq \WJlrr ~ ~ ~~xo Cfi)unn ~ mt_ 1 

c; " m+ft q;~q,) ~ ~ ~ ~ ¥X0 ~ +il~if()~l 
X. ~ ~ UR ~¥41'131f;)~ I 
~. ~, ~ ~ m+ft q;f:qc$1 ~Te m-'1T jet<nm" qf~)~ I 
" · q;f:q*t '1J't((~t'1ti ~ i't'fflt:a1f()~ ~ ~ \t '1J'tt'1ti ~ '41(1+fl 

f!~l\ft q~f'd"lil~ I ~ f!~l\1<=1 ~ '1J'tt1ti ~ '1'1fl4ioll(! ~'il~~~ I 

c; . q,)f.:t4it1 ~~~. 3J'fCJT ailtt:i'it q;fraf ~~~ 1Wfi ~ ~ q;q)t:ih~ 4iTi4Ciit 
'1J'tt<~fil mtrnr ail<!i'i'il ~ •t¥)«_ I . 

~. ~ ~ ~ 4lfi4ri\ ~ ~ Q\iflCSCI<! lfi+Jil«_ ~ ~ temJ GR 
•tit?\«_ I 

~0. ~ ;mJ @li'icN ~·~**' ~ Q ~ ·~ ~ .~ lfRT ~~11ft 
<!>':{it'il:t 1Ft)lr lRT Cfrn" ~ cnrrt q11~1~ I 



~. iiii'ii1.Mil" 
i$) q,f:q(f)) ~ ddi\/Gi { "'f\4"1 ciluiiU ~ 9ITif ~ Cfi<ltc(C' ~ ~? 
V) 4iN¥1 '1ifl~(t\ Cfi'1~'1 ~qjq)('ffq 4t<f'3'1i'ftC -qq)1r tR ij~'iJt ? 



'mS 1ft'l.t-.: ~lfli'nf• ~ Vlftlr, m~ l ~ 
(Handling, Use & Maintenance of Microscope) 

,. ~~: 
m qyo qfiijcf;qfd. fu~ f.:t¥41~~(1 ~ ~el+f ~ 
q>)1 f$'41'3 .. 6 ~~<=•iq; 'lf?.f "{ fts~~s ~ffq~•iq; ~ ~ ~ q~'€4F1 

ll'"t, 
Vl ~rt'f~-~q; ~ ~ ~ l ~ q;p;if;i(i'cM ClfTl9ltT lfif, 
lf) ~ ~ ftlcHllttl'{ctf$ Vlitlf l1'"f "{ ~. 
t.l) ~ffq~-iq; ~ muRVT 1llffi "{ ~ lf't, 
~, ~ffq<=•iq; ~ m~ 1A 1 

~ .... ~: 
~~ct~i11'1ftRt4T 'll4l•llfflcti q;nt 1fOt i •ma'14il mflr ~e:Ji<=~l* 1f?.f ~ aw~ 

~q;'{Uf tt I ~ 'li4'141Gfll ftl'11ftl'11 ;;ftq(;i(i'cM ~ "{ ~ Gf'1llcM 3f*1')lf$'1 

lf4 ftfct>~ .1 ~ m ~ ~(image) ffii G4<&1J~ I ~ ~ Of11) 
amiffi 01~il!i~ ctey;i(i\ ~ 'lffi ~ 'll41•'~ ~ ffi ft~~ 1 ~e:q~~~Cfi ~ 
tFtlflT WcrCll4l'{ct4i "{ ~ dft4il~ l1tm 1lnf gqlflk'if$ ifil4t>tl~ ~ 
Gf'1"1"'3'f ftfct>~ I ~rt'f<=•iq; ~ -m~ "{ ~ tA wf;m lffti'tl~ ttCfi ~ 
~rl f.:t <Oft< Vlitlf tA ftf}f; '« I 

~~ Robert Hooke ~ ~ mm<vr 3f~q>t>t 'il~t~)mq (optical 
mi<:roscope) ~ m fllftdfll ~ ~ (t1; (section) q;) 3ff.t('llCfi'1 TftCfiT 
~· 1 accti'tlcti'1atll ~ CVct ftl'11ftl'11 ~ iiffifT 3flf$1<f;(i\Gfll ~ ern tffiT 

~~ l fltfti'th~ q;)t:J (cell) if11l ~ ~ 1 ~ mm<vr 3f~4ii't 'il~t~1W,1qaut 
~r 5~~'1 +iiSt~)mq (electron microscope) ftRicM . ~ "i~ftc(;ij>") ~ 1 



~&"i~~i~ ~ mlf ~ ~ ¢14f;(t:': 

q;) ~~f.Rw ~&"i~~i~ 1P-f (Disecting Micros~ope) 

_.-------- Eye piece 

----_ Coarse 

... _........., .. --.-adjustment 

Base 

f)J~f.R:~ ~~tq; ~ f.:tk1~ft9a ~ ~ 
i) ~ (base): m ~ ~ mlf fiT I ~ -qa:+~<=~iq; ~ ~ -.tl41f:(i'i'11" 

3f(~ll!;( ~I 

ii) ~~Hs (stand): amTR lfTff.r W:f;) WeT ~R>fp .. ~q;('i 3fl¢1<¢l mlf ~~1 .. 6 fiT I 

~ ~&lmtr.J; (t?.H'fl~ ~(~IQ;< ~ ~ I 
iii) ~ ~ (vertical limb): 1ft m<ft ~R>fp .. ~q;i'i ~ \iffift 3fl¢1<¢l ~ ~ 

~~1 .. 6cN ~ mlf m 3ff)Jcy;¢l ~~ liHH'11~ d'"i'1" mfq 1f.t ijfcl,~ I 
iv) q;)("og6 an+t (folded arm): ~miT \iffift 3fTq;r{ mlf ~ ~ ~ "t~¢i'1 

R>ikldtl W:f;) ~ ~ ~ ~ ~ ~ ~ mt q;")("g6 amt ~ 1 
v) ~ (stage): m q;f'£fq,j 3fl(tld¢1( mlf fiT I lHii'il~ ~CC~¢'1 ~ ~ mi'1" 

~~I 



vi) it-n (mirror): m ~ ~ ~ (concave mirror) tT \ilfl~l~ ~ ~ ~ 
q (I <Hf '1 l1iT ~ qR t.l"lftlr 1Tft.:g; I 

V) iti¥11113 .. ~ ~&<tt~~fq; ~ (Compound Microscope) 

. Revolving nosepiece 
-----...,411.\ 

High power objective -~~"''lo.. 

Low power objective 

Stage-----

Clip---~~~ 

Iris diaphragm 

Conder~ M. uror 

di¥111'3 .. ~ ~e:q~-1q; ~ ltr'tf:(E\~1~ ~ ~ ~ flf¢ou ' 

an l:ttr.=:.Cfi '11'16(6' (Mechanical Parts): 

Eye piece 

-
Fine adjuslm 

Base 

i) ~ (base): m ~e:q~~]q; ~ ~ ~ til~lcN crq ~ 3flqii(Cfll 'ijflf 

m I ~ lf?.t~PJ ~(l41\{( ~ ~ I 
ii) ~ (piUar): Gtflii41C: ~ OT6T \lTlT ~ tT I 

iii) awt (Arm): m Cfi't (curve) tRC1iT ~ '{ qfl~l~ ~l}q~!(\q; 1f?.4" flfti&!Cb) 'ffiflT 
1J1ftlr ~I 

iv) ~r..t~fl'1 \iitl'rc (Inclination Joint): 3ff1t '{ ~ \J(Ifst{ifl) 'ijflf ~ ~~~fl'1 
iiitl'rc tT I lU \lTlT 'q~l\{( ~ffq~-(q; l4?.4~1~ ~ 114'11\3'1 flf¢ou I 

~-------------------------------------------------



v) ~ (stage): 3fT1fq;T ~ ~ llil~~ctil ~tllm1Cfil< ~ua1~1~ ~ ~ 1 
3tct~l4i01 ~ ~ I ~l~s~l'it "lf« ~ <I~"Q I ~ ~ ~ ~ 
\it~ iitli! -gq;m ~ crnptT ~ I 

vi) ~ (clip): ~'Jttf4f ;Jil~~< ~afti!T ~ ~ ~ I ~ ~ ~ ~ 
~I 

vii) ~Wt1Jll¥t (diaphram): m ~litcN ~ ;Jil~~< ~~I ~ 3tlct~l44idl 
~ -gq;m ~~~-iq; 1f?.fliT qA ~ ~ I m ~ ~gq;f(f$1 ~ I 
~ sll41Jll¥t (disc diaphram) '{ 3tl~~~ :Sil41Jllq (Iris diaphram)l 

viii) iitll~qiit (body tube): . ~ ~ ~ "11~~q,j ~ ..,..,~i{l'l":liitr-:::11~1'"*1 ~ 
~-~ I ~ '€4~1\t( q~~lt ~ lf'f ~f4;~ I 

ix) ~ m (nose piece): GfiT ~~{liteM ~ ~ ~ 4n~ICfil( \lJ1T ~ ~ 
ftm tn I m ~ 3t~f.ti!'+f A (objective lens)~ llfRJ: I 

x) ~sli1~i4;:e ~ (adjustment screw): m ~ ~~'icM ~ I coarse 
adjustment screw'{ fine adjustment screw I q~~tt '€4~1\t< focus 1A ~ 
llfRJ: I 

am atfG!q;~ ~(Optical Parts): 

i) ~ (mirror): ~~~~iq; ~ ~ ~ ~ <u ~ ~ ~lil{fif 
~ttf~~f$1 ~ I ~ IJI4l4itW\ ~ q(lqd'i 11ft ~~~~~q; 1f?.fliT ~ I 

ii) 3fil m (eye peice): m A ~ ~I!Gt¥tlil.l ~ ~ I ~ .,....ct~...,..,qi1~: . 
341Cflfi"1~1t f4~(flq;(OI lf'd; I ltT lOx '{ 15x ~ ~ I 

iii) 3t~Fcti!lf A (objective lens): m tW\~~<6 lOx, 40x '{ lOOx ~Ui4il ~I 

••4~18 ~ <t 
~~Fcttw ~~~~iq; ~ q$r lf'f 

~l¥t4D. 
~~Fcttw ~~tc:c; "lt?.f, c:ct'€44~1~, ~. 4lc-~~<6 

~ 
~. ~ ~ ~'l5l«_ I flHi~l~ ~k41~f~Hii41i! 3ffilT 'qf4fliT Cfil~if-1«_1 
~. ~ atrclT ~m1~1~ ql'€4•~1~¥11 <1~1«, 1 3fGf ~ ~~dq,) ~ 21qi=£41T:4~:nl-:rr~~::::I'11'"*C 
~ li1ftl fli~ltt< <lij~Jtn«_ I 

t 'i)l~s amt (folded ann) '€4~1~< tW\~~It ~ li1ftl tR 11ft fli~t~< <I~«, I 
¥ . tW\~q,) ~ ~ atOO 00 ~I 
~. ~~~~iq; ~ ~011~1~ 3tlct~q4)('11~ fli~l\3~1«_ '{ ~lit~tl \3\iqf\'(j 

q11m«. 1 



' · ((6111f<!~'"l ifGr '€fi11((( ~ ~ 1Re ~ TrtT ~ llii>ih3'lt\)«_1 
~. (1qt4~ ~ ~ M GATl '1i+ii4i(Oj 41~)«_ I 

•• ~ta ~ ~ 
· ij;t:qfrs ~~~~fq; ~ 'PittT lA 

~tattl\. 
4i¥Xii'3rs ~ffli~~fq; lf?.f, ~ ~ (pennanent slides), QIT\if, ~. ~ ~r 
(glass slides) 

mm: 
~ . ~1$+1~~~ ~ amf 3Uct;,J~< q;q;fc:t< ~ li!Ji'i+il ~ ~ ~ ~·1 

< H9'lt\) «_ I 

~. ~Q+t~~fq; ~ ~ m (nose piece) ~ J Ox Clll at~~1l ~1' 
(objective lens) ml ffi ~ (body tube) em fum i'il$'1+il tR ~f 
<IEi!ffl«_ I W ~ ~ (click) m ~ r:rm I 

~. 3tTl m (eye piece) liT aiTvr 00 ~ I ~ ~ri":'EI4i,...,.l<-::n~ ::c:tfl4;t-tt ~ 
~ TrtT ~~~~fq; ~ Q:rr llii>il'3'l~«.l 

't ~l$6i'il' ~ffli~~fq; ~ Wif (stage) liT ~ l41i'i~ ~ ~~~4 
(specimen) tR TrtT <liitfil«, I 

X. ~1$6~ ~ ~ U11fr ~ ~'liJ«. I 
' · ~ (eye piece) GTTe ~ I ~ ((6iJtf<!~'"l ~ (coarse adjustmen t 

screw) ~ ~ ::c:ti>it\31 at«Nl~~ ~ llii>it\31f\«_ I ~~~'1 ~ ~: 
qfQ ((6\Jtf<!~'"l ::c:ti'il\3'1 ~ 411fi1«,1 I 

'-'. ~~~'1~ U11fr at<4i'i\4i'1 411f)«_ I cf; ~ ~ ? ~ Gt'11'3'Jil«_ I 

c:; . 3fGr ~~~-fq; ~ ffi (I!Gti'il' ~ ~ ~ ~ i'ihl(;l«_ I 

~. ~ m ~ 40x ~ at~fe~ ~~i'ii' ~1$6~ ~ tR lffT <liiitn«_ I 
~0 . atl$fq6Gtll ~ ~ qiTFf ~6111f<!~r(! ~ ~~~'1 ~ ~ lffT ~ 

lli\'11\3~)«_ I 
~~ . ~~~'1cit ~ 3(q~"ltt>'1 TrtT m at'1ta~1«. 1 

~~. i¥1f m- (low power)~ ifit m- (high power) arrc w ~~<fAT 
41~«,1 

~ ~. • QIT\iJ ~ ~ f'rfr tffif\'1) ~ i\tl+jJ)«_ ~ ~ ~ ~ ::c:tl<4i~ 
anat<+it 4it('l~«- 1 

~'t . •q;lflc:t~ ::c:ti<~Z\ ..,....?;~""'"'l""'i'il~, ~ ~1$6+il 00 ~ ~ qr.fi P:I(WJt>l& r 
~(~q~ W'1f;l«_ I 

~X . •tRrtf Olm' l'1tcfl .,...,.~.,.....IS~:S..,....,\'11..,;.t ~~~-fq; 'lf?.nrt 00 ~ 1 



9~. q;~qJi:H ~ ~ qlcHcN 31~fcfi!ll ~~~I<! ~ rfiq;~j ~ ? m 
~'11\3'!{;l~ I 

9\9. ·~~tq; ~ IJI~l~l~l~i 31q'11'3'1q~ ~ rf;cf; ~? ~Eiijf.,l~ I 
(* f.f.m.fcf. ~ ~ ij5'€llt1'1~1 lTfA CfllUCflt11q~<t'l 

' 

Cfi14Ptfb ~ ~ 
~~tq; ~ ~ ~ Tf't 

~tl+t t.fl: 
~ fl~qq<, ~C1lijlhl¢q:SI, ~~ CIT furq;r, \J11~R1'1 (xylene), ~ (forcep), 
~ ijj~\J1Cfll ct'£1¢ij~(t\ 

~ 
q;) l41f.-::4Cfi \WI5<t'Cf)) lllffl ~ 1f.f ~ 
9. ~~lq; ~ artr ~ ~ '£1t11J~1 ~ m ~ ~ 

f.:t'"'1R1fui~ ~ ~ ~11til~ I 
i) ~ ~(\i1~~rct11~ ~ ~ fcrqfto ~~ufd< ~ iiftr (lJ~t11<& 
~ t11'!til~l 

ii) arar artr <1cstt11~ ~· ij~ld< ~ fur~ f.:tCfll~~ 1 f.:t.Cfil(l"'i mtr 
q={lTf mfTlTT 31 R1 ¢<11 'ffi1 ~ ~ fWf w~~ 1t0 ~ 1 ~ ij qfu> lfnl' 

f.:t ¢1 ('Ojf I ~ I 
iii) ~ (qcstcA ~ fl~qq'(~ ~ WliT ~11til~ I 'Gi'<ft (gear) ~ WliT 

m TIT fu\R ~fij11~1 ~ CIT R!lijR1'1 ~~6.,,~ 1 

~. artr ~ '£1t11J~1 <r~ ~ ~ (1"(1" ~ ~ ~ ~:s\Jt~~rc f':tit11~ 
Cil~ti~~ I 

~. rfl Jtfq ij <111'fr ~ CIT ~ 3ffCfl\if ~ '1 <lfcti~ ~ ~ ~ ~ ~ 
~ I ct'£1(11~ <111'fr ¢~6~~ I 

¥ ~~lq; ~ amf ~ ~ ~ ~ Cil~ti~~ I 



V) ~ 'WCfiT lR ~ 
~. att~fl:4ij ij;:;et11~ f.ll'41~1lio o~Cfit~t<! "ij"CfiT •t1f;'r~ 1 

i) au~fl:4ijt11~ ~ ffi (1G4G41<! f.lct>t('Oj)~l~ 1 
ii) ~ ~ ~ ~;:;et11t ~ ~ f<fq~o .,~...,.,~~~~fdr:r< ~ mcrcWflq;r 

m'CT f.lct>l~~ I 
iii) ~ fijRfiJ¥11 ~ tr:R ~1~1~ I qq(t'flt ~ '1t11~¥i (moist) 

G4'11i31~..,1~ I 

iv) m- 'it'tl~+i G4'11~cN ~ •flt11Cf>l< ~ ~ "ij"CfiT ••1~1~ I ~ 
~ij)q(!ij) ~ ~ ~ ~1)~lij ... I 

v) "ij"CfiT 1liT ij cf;qfu; ¥ ~ ;:;e {1 It 1T~ <Hi1~f ~ I 

~. 3i aJlfcR-q ~ ;:;e {1 It "ij"CfiT tro f.ll041 ~f\!1 (I ~ 3i q if 1\31) ~l ~ I 
i) 31\if~fEll ~;:;et11t ~ ~ f4q~(l ~~ll~o ~ ~ fli~cu<! 

~+j)~l~l 
ii) ~;:;ectl ¥ilf4ctl fa4q,1{'trt ~ ~ f.:iCf>I(>Oj)~l~ I 
iii) fircfi1 f.lct>l~~cf;qfu; (lj)G4¥il. t<ri'. {{i3CT fa: ~ I ("qij{'tlt f\c¥0<!1~ 
~ f.lct>I('Oj)~l~ I 

iv) 3fGr (1G4*t ~ '+1141{'tlt "ij"CfiT q;q~l~ 00'1~~~ ~ ¢ ~ ~ 
~;:;e~~ f.lq;lt'itn~ I ~ tro ~;:;e~~ f.l~rt"l ~ (1G4{'tft ~ qft{ 
qf4it1ctl ~ ~'q~l~ I ~;:;e~~ f.lt<t>'"UI'\1 

v) f.lq;l~~cN ~;:;e~~{'tlt au~fq~ ~ d'ftq;r 3ftt'fl't ~ ••1~1~ 1 

vi) ~;:;e~(e' ~ 1liT ~cf;qfu; f<1oflf;~t11t ~~l~lif+il flit'tl~< <l€1(;l~ 1 

vii) ("q~qfu; ~:S·t'tlt (':11~¥11 flit'tl~< <1€1il~ ~ ~~t11t ~ q;fij~1)~l~l 
3lf.f q~~l fircfi1 qf.:r ~ ct>fui'c:f'it?\~ I 

ijlqQioft: 

~. ~;:;e~~t1rt ~ if~'irt U<rfd<~r<! ~ tTd 1 

~. ~ ij"filtl~i ~ CIT ~ ~ lf1 ~ I ~ qf.:r ~ trR err <Rlf 

fl~q($) ~·I 
~. ~ ~ ~ ~ "Q ~ ~ lflfl!qq(t'fl~ \ill~~"' (xylene) m ~ 
~~I 

't ~rij((~ ~ "ij"CfiT <Rlf ~ ~ ~ (IEifHi I 

~. ··~'{iiilf"' 

q;> ~~~~•*~<iq,'t ~ ~ ~ :tl+i~4~qqr ~€1~1~ 1 

~) (lqf{cN ~ f4ttlrt1~¥il '+JlfUT ~ m ij)P'fli3r~ ~e+l~~·ij) ~ ~;:;e~~ 
tJilm ~ <tQ'i«•• ~ rt•t~iN ·~<!t\31 ~ ~~ ("q~('l•t ~ ~ m 
~ f4~1t1~cN fcrnR ~l~ ij~4'141 411ti'"UI I 



,_ ~: 

1ft ttTO qfi~ ;f;qi"Q fu~ f.:t 4'41~flia ~ "«&llf ~ 
C¥l :tll +m!Hll <Gt$1 ~ ~. 
Vl ~ 'Jiij;l(ij;l :tll+iiC!l~l\fl"l GJR ~ lR, 
lJ) ~ 'Jiij;l(ij;l :tll+il(!llli"'l fcrtU Vlftlr mT flr~ atqqqfi(E\ ~~<U...t'1, 
tfl ~~4'1:{\ifGII~ ~ lR <NT 1ft fclftr Vlftlr 11iT flr~ atqqqf(~ ~ql\3'1 I 

if} ~1+ttd•Jtctl 
:tl) +i I C!'Pll q,') ~ 'A zip I ~II t"tl fcrtU EIT \iff fcrtU flrl!ifVTliT ~ 3t q q q t< (6 

(components) ~ql\3'1 VliPT llft:u I flr~ lWU (quan~ity) ~ ~ 
:tl)+iiC!I~t<Gt ~ flr5tot+il . ~ atqqq(¢(6 q(ql\3'1 ~f4;;;u I ~ fcffqq,l 
+i(datlc:! flrl!ifVTliT ~ atqqqfl(E\ flt~~~o1 (analyze) lR, ~. ~ qr;f, < lfro 
qm ·~ ~~;;u I . 

~~~qUI lR (analyze): 
flr~ ~ 3fqqqt¢(6c6l ~311q~c6l ~ qm ~ I 

~ (identify): 
flrl!ifVTliT ~ 3t q q q (((E\ ~ 

~l&:ql<f (purify): 
3fqqq(((i:\ q(ql\3'1 < ~ ~ ~ 

~ (quantity) lRtT t'1411\3'1: 
flr~ ~ 3fqqqt¢(6c6l lfro lRtT t"t~ll\3'1 I 

lm f?.ff~ fl:fl!liUit"ttt q(qt\31 ~ rn~ flr~ ;aql!'ffi ~ q~·~ 
(suitable solvent) lfT f!t"tl~;;u 1 ~ am< mtc6l" flr~ t4)t"tt'11S solid adsorbent 
(stationary phase) 1lT <tfli;;u < mobile phase (solvent) ~. stationary phase ~ 
\ifR ~ I flr~ atqqqt¢(1:\ \iff ~ adsorbed ~ ~ ~ < \iff atqqqfi(E\ 

q;lf ~dsorbed ~ ~ mobile phase ~ ~ I ~ ~ adsorptive power 
~ flrJI.ifO'Iqif 3fqqq(((6 ~ ~ ~(ql\3'1 ~fct;;;u I 



an :t')1fllt1•ll'ffl4il ~ 
• Liquid chromatography: 

Liquid sample ~ liquid solvent (mobile phase) ~ ~(~I~'Ul "{ ~ 
stationary phase solid adsorbent~ I 

• Paper chromatography: 
Dried liquid sample ~ liquid solvent (mobile phase) ID'U ~(~I~'Ul "{ 

~ m stationary phase fl>1 ~ 1Tlfm ~ I 
• Thin layer chromatography: 

Dried liquid sample ~ liquid solvent (mobile phase) GiR" ~(~l~riA t 
~ stationary phase (solid adsorbent) ~ I ~ ~ ~ ~ 
~R-t¢1 ~ (silica gel) stationary phase fl>1 ~ <lf@<u; I 

• Gas chromatography: 
Vaporised sample ~ gas mobile phase~ ~(~15'Ul "{ ~ stationary 
phase fl>1 ~oRr (solid) CIT~ (liquid)~~ I 

'3ll)~ liftcF1fll :t'))filt14JI'fflct>) aqlil•l 

• ~eft csF11\3~ 01\J (pharmaceutical company) 
• 31~<:11(1 - "<"1m~ ll'f 

• • cU <:1 PH 01 ij k4 tUT CJiffl" lf.l ~ 
• ~ ~ ~ t{GT~ qur (1411\3<1 

V) ijfrc!\f(fil 
~il~frtq; Yfdr.tl~l ~ ~R(qctfll \ifl+fT ~ oRr t{GT~ (precipitate) •!<l<"'CII¢~01 
~:;r (force of gravity) q,1 ¢1<01~ (qctcN f{fum ~ ~ I ~ om t{GT~ P41.R 
. q;'fu' ~ ~ ~ ~<I E\<t' ift '¢T<q) <:1 <"'CI g<t\fll f;nh ~ I ~: om t{GT~ 
3f·~~CIE\<t'cN 3fTCm' (size), ~(density), ~ (volume) ~ I llW t{GT~E\<t\(11~ 

~hr-.. r < t• ~ ~ 

'E\(~ tJGT<i ... IC. ~(~1\3<1 ~ ~ tro~E\<t\(11~ cR(qiilfll ~1'91 ... ~q t:{'ii~'U) I 

~f'rt;;tFl•l('f m (centrifugal force) ~ 1fGT ~ tro~ cf;~Ciflc mT \if1=fiT ~. I 

mm ~R(q¢4(11~ ~ f!'iiJ~ I ~te(qcst6<t' ~ miT tftq;r {horizontal position) 
~W'f 1 ~ 1lGT "ORr tfGT~ cf;~iiflc em \if1=fiT ~ ~ 1 

• Gas chromatography: • 



' l 

••4fcda tR ,: 
'!filii I c1m<GI ~ ~ lfit 

..... 4\. 
~•zqq<, m, ~. m, ~ <m ~ if.:r, ~ 

~ 
ct . ij4CJ~ .. T.tlzqq<+u ~ ~.flf. , ~ ~.flf. '{ , ~. flf. Cl{Rf ~ ~.~ ancr ~ 

T.t +filtH6 at '11 \3 'l~H( I 
~ . ~ ~.flf. oqm ~ ~ after T.tewlli'tl~ mll, ~ ~.flf.q;r liTm ~CWII~(t'i'flt ~ 

~ <t ~.flf.q;r lftm T.tCW~It<(t'i'fh\ ~ ~ i'tm\3'l~h( r <fi lffi;rr ~44il~(t'i'fl~ 
~ Cfll~'!iJ~ I 

l \1ffi' ~Cf(f)li'fl~ ~ ~ l1ft flti'tl\{( ~I<!C\q(+il df'"{f\1~ I 

••4~fQ tR ~: 

Do 
0 0 
0 0 

tm ~)+Uil4JI<Gi fcrltmu ~ tmfl1T ~ Uf:r tm~ q~ql\3'1 I 

..... 4\. 
fq;(:(!(qq(, q~~ij ~. lftcR (mortar), ~ (pistcl), ~ qn:r, ~ 

fcfftr. 
ct . mtllJ ~ ql('li'fl~ ~ ~ ~ mo=rr ~~··i1c;>=:til q-rfr .. ',d<+il 

(mortar) (l(i1iih{ '{ ~ I 

1¥0 
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Cfitzff)t~ ~ Y; 

~ :tlllilil•li<GI (column chromatography) ~cfffil ~ m ~ m
tm~ ~ql \3 ~ <rtTq;r 

~1'14'1: 
q;(:qci\ tAT (burette \iffift l, q;qm, ~. ~ ~ ~. ~~~'tilf'i ijilafl~c err 
~~ijll ~ 

fcritr: 
~ . ~cht~li q;f=cccil tArm ~lf(;:ijlf'i q;li!(i~c err ftt~q;l ~ ~~ w ~ 

~ "1~t11t ~I 
l ~l~lf'f qllafl~ccN vertical column {flf'R ~ flfiji11P4 ztfl;tq~fu q;qrn

<1~">1«_1 
~. \1m -:n~rrnlfc~~T'J1lf""11 ijifcsO~ccN column liT ~ flr.~. \iffu wm ~ ~ (l€ii~l~ 

~ ~ ~ ~-\ flr.~. \iffu l~ <ltii~«_l .., 
't ~ 3Wcli~Uc14fU 3fq(>!jql"1 111~1«_ I 



~ :tl)+niHu<t't ~ ~ m ~ ~ ~ W"ql\3~ ~ 

q;jif~f8 ~ ~: 
m ~ihnC!)4JI<Gt ~ ~ ~ ~ tro"q ~ql\3'1 

~" qq't; 
~ ~ mft ~~ fqn;z<<lq<, ~~ ~. ~ 

rcriU: 
~ . ~ ~ ~ fq;('t(qq({Wtlt ~ ~.flf.~ ~ 0;;34~ afi+Ht'"'i $1(1«'~ I 
' · q;rlq;) \4111{11, if;~4R!J +il(i«'~ ~ ~ \ij1li11~ ifM ~ qq(«11 

~qc6}o1 ~ flt{11\3'j6)~ I q;ftar ' ~ ofti1T ~ ~ ~ mU ~ m 
flf~ ae '11 \3 'lil ~ 1 

l ~~ \rei" qtf{Wtlt \ilq(Cf)) ~~l(t(tl~ ~ ~ ~ ~ ~ 
~.flf.~ <ltiifi)~ ~ ~Cf)fQ'1 ~ ~'!~~I 

¥ ~Cfi<¥tl ~mt \fTlT .qr;fi <ltii~)~ ~ fq;('t(qq(;.N ~ 'qflf qj4)ql 

~1\3'!~~ ~ q;frGr ~ flt~2qfQ 3fiH0$'1 111il~ 1 
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. - -
-:.. -- - . Al. =t---~,-~,... -- ... - - - ._ - - -- . 

- - ;. -- -

tfim ~ (lfflff~c¥1 ~ ~151UH1lt ~ 
4fl(Zlqrt ~ tih14iffl fA~(tl~Cf>l 

~ftl ~ ~ ~~lfl!\11 (centrifuge) fcriUmT flf~ ~ 3Cqqctfl(b *'(41'3rt 
. mlfl:ft~ ~. ~ qm ~ qj;ftrtf flf~. ~~~l!df, C(11ffc!ctic¥1 ~. lflll, ri, 

~~lfl!\11 ~ 
fcdtJ (CJ): 

9. ·~ C(11ffc!4icil «~tiC!i1ffl "€(q), ~ ~ q1oflc6l flf~ ~~l~ I 
~. 'ctldi1c6l ~i11~ mrtf ~ •t1fil~ ~ ~i11~ ~ ~ l1iT C1'hft ~'lf<l~ I 
~ . \rei Gileti1i11' cf;t\' flAe ~ f:{ffl\3~1~ ~ acqi1'iCfi'1 •11fil~ 1 
fcdtJ ('f!J): 

9. ~~~l!dfffl ~ qm, ~ '{ q1.f1c¥1 flfl!1Ur f<1~1~ ( ~~~qac*l 41~t11' 
~~ ~ tl1fil~ I 

~. id'm 2~~1dfi11~ ~~r.~.'"? ..... ~.m"I-':::!Jt ... , ~ mil ~1dfi11' ~ 1Tfum f:{ffl\3~1~ ~ 
;:f;tf\R9)rtq{'Q ~'Jdfi11t 3tq(1lCJ>rt tl1~~~ I 

~. ~ 1t{iiill": 

tCf l :~hu~1•Ji<hl ~c.Tm flf~ 3tqqqf<(b cfi q;r 3Wc.lRln' •~•'\? 
l{g ) ;~~41\11 ~~ ~ ,ftqrtffl CJ>E<hlltil( 1FftlT ~ ? 



~ ~: ~JSIUICfil atqqqt((li ~lH\30l ~ 

(f.f.m.~. ~ ~> 

,, ~: 
m t{10 q~~ij;q~ ~~ r'Yi¥0i1ft>iftif<1 cwh:rr "«&llf ~ 
~J flf~ ~ ~ r ~ ~ ~<!<~1\3'1, 
~) flf~ 3fqqq~(l':\ ~(lli\3Zl 3ft~~ lFf, 
lf) flf~ 3fqqCf~(l':\ ?Klll\30l ~ ntilW~H'11q(;(l':\ lFf I 

~. ~--14-tq: 
flf~ 31Cfl1Cf(;(l':\ q(~lil ~ 1J14l~l~ll{'fl fqfu ill ~ flf~ T,1'C'ffi fu 
~ 3tqqq~(l':\ q(~I~0{9) I flf~ 3tctllct~(l':\ ~(~l\30l ~ ~ ~ 
~'il{c¥1 Q I 

~."«. flf~ q(~l\30l fcriir 
Separation Method 

~ ~4lt\3Zl r tJ;:::qt\3Zl ~ 
(Sedementation and 
Decantation) 

~ 'OO"l ~cl (Filtr~tion) 

~~ 
(Sublimation) 

3lmCf'f ~ 
(Distillation) 

~ 
(Crystallisation) 

4'14~ftl q1f 1: 

q(lll \3 Zl 3ft~ 
Separation Basis 

flf~ 3tctl1Cf~(l':\ ~ Y){1'1~fl{'f ~ 
~m~~~~ 

3t t_{{'f ~ ~fl{'f ~ ~~ <1"«f 

~$rrc ~~~1\3'1 m Mel ~ 
~I 

tlfJI..TU11lf ~ 3fCI'?.rct", ~ ~$rrc 
tm)- qJ'ql (vapour) ;rr qf{Cfd'1 ~ r 
~ 3fCI'?.rCf" ~ ~ m fcriir vq)lr 
~I 
tlfJI..TU11lf 3t q q Cf ~ <t' r:N ~ qf{ q d '1 

~ q; < q;c$1 3ffimliT 1ft fqfu vq)lr 
~I 

~ ~ 3fCI'?.rCf" qr.frm ~ q;lf 

<11q~'i'il (nonnal temperature) liT 

~ ~ ii4'11JQ ~1ft~ vq)lr 
rR ~fq;0{9) I 

~ dlft>itfil'il flf~ q(lll\30l fcriir ~~~Cfil W\ I \ffli' fll~ ~(~l\30l fcffaq;r 
3ft~ IA€1~1 ~ I 



~."ij'. flf~ ~(lll \3 ~ ~q ~(lll\3~ 3W~ 
Separation Method Separation Basic 

<t ~ ~ t!Flll \3 ~ fcriU 
(Sedementation.and 
Decantation) 

~ ~ fcriU (Filtration) 

~ \3""cAqi(FI ~eX 
(Sublimation) 

¥ ~fcfPq 
(Distillation) 

~ ~ 
(Crystallisation) 

(fr$ritr q1f ~: 

~~ ~ @Rll\3~ ~eX (Sedimentation and Decantation Process) GOC: 1lliT ~ 
1:Jltftcit flf~ \f<!:lll \3 ~ I 

~rftr: 
9. ~qlf. atfc1q;fd fH2lt11~ fati.P<'il (;I~~~~ ~ ~ ~ ~t!IC(qaj tJAT ~ 
~ m "itt11'1~~~ 1 

~ . 1llif ~ 41'1l(fll fl:flSIUI(11~ ~q;fu:'1 ~ ~'j)il~ I fctq;f($) ftfocnrr ~ 
'ilili.PI CJ;Of(;(61t11~ ~~~;:e (sediment)~ 1 

~. f<ilq;<$) ~ ~ 41'1"1(11, ~ ~ ~ 3fi.P1 ~ fc:lq;I(Jil 

@Rll\3'j)f\l~ I m ~ ~ (!IRll\3~ ~~ flf~ ~(lll\3'1 ~fct;;:u; I 

..... - .... - - ·- · -- ·- . --- - - -

f~ fcfftr " 



- - - ... 

--- -- - - -- --- - -

Cf;l4fctfu ~ ~: 
, ~ ~crmr ~ r ~ fli~ q~ltl\3'1 1 

ij I ¥t .j'J; 
~, ~, ~ ~, ~ ~ltf.-\5, fq}(;!(qq<, ~ r q14l¢l fli~ 1 

~: 
~. fq}(;!(qq(('tf~ ~ ~ ~ q~ltf\d'l6l~ I ¢l'uT 3flct>f<¢l C!f'11\d'li\ij, I 

·.' 

~ ~ q~ltl\3~ ~ 
~. fq}(;!(qq<¢1 .,rq,)~-mul~('t~f{ 'ij"q;l Cfl~(1¥tl <l€16l~ r Cfl~('t('tl{ ~ ~lfH~Jll 

<l€16l~ I 
l r~~q;q,1 fli~ ct>ri4ctl ~ ~ ~ q;)urm ~ t~'"ltl\d'!~~~ 1 
¥ fitq;(Jll \iflm ~ 'ij"q;l qf.-1">1(11~ ~ (filtrate) r ~ irfn:rr ~ 

C!ff('_l)qf('tl{ ~(residue) ~ I 



~fA"~~<~~~: 
9. q; ~('f'il 3lft;r 3lft;r ~ ~ ~ ~ lTGt ~ ~ q;)ur ~. 

clni;u 1 

'· ~ ~ q;)ur '{ ~ ~ ~ ~ tCffif (air gap) ~ ~ I 
l illS~..TUT @~IJ~I ¢(iteM ~ ~ ~ €1~1\31 ~ I 
¥. ~ ifqffl q; <\ i1 eN V ¥ liT~ ltnr 3fl•llcN ,91q ~ 3> I 

~. illS~..TUT €1~1J~1 ~ ~ ~ tnf ~ fu"<" ~ 11ft €1~1\31 ~ 
~ ~ m "C41Rf<\ ~~I I 

~. q;<\('fcN ~ fctq;<Jil ~ ~'fi~Q I 

r~ 

q;r~ tnf ¥: 

'\3'tcf'tmR ~ ~ '{ iiii~CIIcN ill~ iA(~I\3'1 I 

~J:flft: 
~~ '{ iiiH1,CII4>l ill~, q;)f';tq;('f ~ Cfffi ~ (qr.ff mg;l llfitJ, TIJffi eRr qr 

~c 'ffillf, ltl('!ii4, f1t4~ ~~lr6, CWR 1fiif I 

fcffu: 
9. q,')f';tq;i1 'MI@l'il ~ '{ iiii~CIIcN ill~ ['{1'16)~ I 
'· ~ ~l'l'i•i11~ l~('!CSI('fl~ ~ ~ ¢PI\Jft'l m q,1f';t¢i1 'MI@l'il 

<1€ifil~ I 
~. l~(l{Gl'il qr.ff <H9'1~~~ '{ 'M.I@l('fl~ i.1i.11\31~l~ I 



'If f4~qfU ~ err« ilflc('iiiflc 2:~(lJ>GicN qr;fi ~ \i111Eil~ "{ ~ atlc('iiiflc 
qr;fi ~ \i111fil~ "{ aj~~l$'1 111fil~ I 

'.1 I 1 1 1 I 
I 

' ' I 1 I I I . I ! , · 

, 1 ' I ., I I I ' -
. , . ' : '1 ) 

~ .. 

ct>llffc:4fu tnf X: 
~ ~fui:HI ~ "{ iiflij)~lcN flf~ ~(lll\3'1 I 

~: 
til<f~R>f'1cN ~. ~. ~ q-q-m ?S~I~<i, ~ "{ Ciflij)~lcN flfl5lUT, l1ffiJ q.k, 
CWR ~. amprr m)q;) ~(sand bath) 

fc:rlU: 
9. wtlT ~ 4hfuR>f'1cN minrr ~ "{ iifltj)~ICl>l flf~ R>f;ti'\~ I 
' · wtlT ~ ~ ~'!61~ "{ ~ ~ ~ 4l~(1cN ~ ~ <41(1(11~ 
~ ~ ~ ~ 111il~ "{ ~ q)~(1¢l ~<1~+il ~ ~ ~ 
W9il~1 

l ~ "{ ~Cifl~tj)~"""'l$1:ttl flf~ ~ 41<fuR1'1cN \ifs1(11~ amru u@q;) ~ lJ1iq 
<1~~1~ I \h~(1(11~ \1m cfl<fuR1'1cN ~ lJ1iq Ulift ~ lffi <1~~1~ I 



'I(. \rel til <f~ f(1 '1 cil ~ f .s'H'11 ~ cRTal 9 o flRc iiffu <H'1 I :a1 ~) «_ ~ <1 <11 J~ I 'h ~ t'1 cil 
anm ~ ~ ~ 3lft1 3lft1 'lf'fr m ttl~ ('1('11 t ~ 
411~«_ I 

~ . q th ('11 S """"(( (!rr-1 \3...,.,'1r-=11fij"""«_ ~ 1fl<~ f(1 '1 cil ~ f .s) t'il S ~ ~ ~ 1 ~) «_ I 
\. 'h~t'it'iiS frtCfili'<!til«_ ~ ~ (spatula) q;f ~ lh~t'il;fll r.rtT lfTlTliT '\ifl=JIT 

~ 4l'{<t'11{ ~ ~ <1~1«_ I 
. ' 

t---;.~:. ~.~-. ~:-.,= .. :::;:.~--~I 
.. · c., . • 'r 

~· · - - ·-
~ ftctil1ft 

4ll4f'c4fb tnr \: 
~ f<4fb«HI (distillation process) ~ 41<fliillc ~ 'lf'fr ~C!:lfl\3~ <rfrq;r 

~: 

fifu!~~'1 ~~ ~ q; .. ~'1~<, ~.nllic< (-90° ~ 99oo ~ ~Aicil l, ~ 
~lfl .. i, cmR lf\if, nml <A<, q;ct, ~I ~ iN< I 

fcritT: 
9. fifu!~~'1 'f('11~'il amlT \iffu ~ qr;fr <l@i!f;l«_ ~ ~ ~ \34Cfi(OI 

,(\ (1fil «_ I 

• 



~. f6~~~~ ~1#(11~ eH11\31e;'>l~ '{ fgf'e(>l ~ ~ ~~ ql..fr(>ll{ ~ 
f~Cf5<BI ~ •11e;"r~ 1 

~. ~ ~ ~ ~ f'ci!Cf5((11~ q@l~< 'WJiT •11e;'>l~ '{ ("q~qfu; \ifRn ~ 
~ ~~ tJTift fa4Cf5<BI ~ •1161~ I 

t41~~1qZf ct<ltH6: 
9. ~Jilfltc<cN ~ fs~~ij~ ~I#G41C! f.H<f;q;) ~ 3{ft;r m1 ~'1q~3; I 
~. Cf5 .. :St=«<cN ~ ~Jii'i!IC! tJTift q61'3'1e;l~ '{ 1llfffi' ~JIG41C! tJTift 4lfliti6lti_ I 

W lfGT Cf5.-;gt=«< ~ ~ I 
~. 'dqCf)(UI \Jlf~~l@fl illCIT ~ (air tight) ~ ~ I 
~ ~~~ ij~ ~ '{ Cf) .. ;gt=ij ( ~ lC1m ~ qr lC1m ~ lJlftlT lJ't 
~f4>YiA I 

• 

Cf514f4 ib tnf 13: 

~ ~cTmT (distillation process) ~Fr qi '1"1G41c ~Fr tn'fi ~C!:lll\3rt ~ 

'81+t4fl: 
lC1m ftitc, q,')f'1Cf5(1 ~~ ~~1.-:s, 'CfPR lf\jf, ~ iftr<q;) ?;:':fli~<C'. 3f~~ tJl'fr 

~ 
9. lC1m ~deAl '"hfi(1q,1 ij{'llllctlii41c awcTT ~ m tJTift ~li1llij ... 1 



·~ . ~'lUC!:qi .. :S < <MIP<IcN ~HWH11G412 l"(1'ffi ~~lcq,) ~f2h11~ ~ ~ ~ 
\3 q Cfi< 01 ~ ~ 1 'lfflfr ~ lTGt l"(1'ffi ~ <!lcq,'J ljl(;ft 'm1T (bulb) f:rqs 
f41.-:S~I ~ CWR ~ s1q~31 I 

it l"(1'ffi ~elleN '1i'fl(11~ qAT ~ m)q;) q))f.:tq;('l lR'tlw;~l q61\3115l({ I 
''( ~ ~clc('ll~ ~ <t<tl\31151({ < q1rfliN qrq; ~ fulcq;) rrcfr ~ 

CfiJf.:tq>('l lR'tlw;~1 iif1=m iR"A I tJftrffi iif1=m ~ "~ ajR1Cfif<1 ~ ~ "' "110.:,<{>1 

lR'tlw;('ll~ ~ ~~1151(0( < ('q~qfu;q;) qAT ~ m <1€1~1(0( 1 q;)f.:tq;('l 
lR'tlw;('ll~ firoT tWf ~ tfcR ~ ~ lR'tlw;('ll~ ~ ~fcf;<u I 

. ~ . .._. __ _ 

itll4~itl ~ c;: 
3lfffi'Cf'1" fcifcmu (distillation process) ~ qlrftatll ~ qr-ft £AC!~I\3~ ~ 

~rfU: 
9. q,jf,:tq;('l lR'tlw;~l 3lTUT ~ ~ qr.fi R11151« I 

~ c6W~Cfi(1 ~ < ~ <!:lJ4(11~ (delivery tube) mm ~ ~ llfr ~ 
11115l({ I 

~ . lR'tlw;('ll~ ddl\31151(0( < tJftrffi \ifl+IT ~ ~ l~(!Y)at q<gl<'\< 'lffiCA15l« I 

~ ~ ~ l~C!?!GI~I \ifl+IT ~1115"1(0( I 

• 

fcrnR --



--- --·---- ------------------.'":.-= = = =--------

f 

~rcnu 

~ri!H11« 

~C!(q;t{, 

1fl'ft, 

ritc. 'lfflfT ~ ~ ~ tJRt (distill water) 4'tlt11<tllt1 iil'11'3'1 ~ 1l't 
ij~"U) I ~ distill water ~q <l€ij)~l~ I 

Cfit4f4fu ~ ~: 
~ (crystallization) ~ flfssror ~ 1 

~: 
f.1('f1q~ (Cfi'R ~), ~. nmr cr.h, ~~1 .. 6, mriT tJRt m "iillCJ, "Cfl1R ~ 

fcritt: 
~. ~ ~Cfi<+il ~q)- "{ qlrflcbl ~ tffi;f iil'11'31~1~ "{ fllij('tl~ ~ 

~11tn~ I 
~. ~ ti'lt'tt'tl~ ~ dd1'31~1~ "{ crystallization point m ~ fq; TR 
~I 



~. Crystallization point liT~ tmrr ~ ~ lCSC(l{C!tBI ~ qyoft <l€1f'l~ 
< q;f:q¢) ~ ~ ~ ~~ ~ lCSC(l!lSICf)l ~ ~d~BI ~ · 

~I 
¥ BfOI~<i (crystals) ~ q:::lft ~ ddl\3'1 ~ ~1161~ < 'il<fuRwi'1q;l \ifih'll~ 
~ ~ lillcl$1 ~d~+tl '\3':r'1' ~161~ 1 

~. ~ ~JilN{{§; ~~ Gl'11~<i ~ ~ I aT Gl'11~<i(11~ q;f:qq;) ~ 
~~(1~6l~l 

l 30~+{~1 ... : 

q;) ~ \J\lq'1+fl rth~~'1 (filtration) q;~jq;~f VllTtr ~ ? 
~l ~ < am:rq.:r Mcn:rr flf~ 3iC!~q~(i $T; ~ 3licnnrr ~<u>'i? 

. fcm;r 



qm ~: ~ tU\'1' (Molar Solution) 
(liT. fcf. ~ iflf\r) 

,_ ~: 

tit lffO q~~cfiqfQ fuetctit<<C\ f.:t"'1ft>t~d ~ ~ellf ~ 
q;) ~ 411czlq'1qi\ ~ ~~ 
lil ~ afiCf)laciC! ~ 411czlq'1 Olffll lf't, 
lf) ~ ~ -anw lfii, 
u1 ~ 411czlqf1 ~ ~ ~ ac'il\3'1, 
s:1 ~ t:ili't('ti<C ~ 411czlqf1Jtl ~ lf't 1 . \ 

~)\'lctJ) 411czlq'1 (concentration of solution) 
~ 4llczlq'1 C4'ffi411;q<d 'llq\it~) ~ ~ Q en lTm Q ~ ~ 1 ~ 
'f.il1;r ~ "lRm til('t('tl~ \i1'11J~Q ~ ~ ~~ m:rr q;1f ~ "{ lTm 'f.il1;r 
~ lffiiT tit('t('tl~ \i1'11J~Q ~ ~ ~~ m:rr ~ ~ 1 ~ 411czlq'1 
~ ~~~q)\ ~ ~ ~ q~lq(fl) m:IT ~ \i1'11J~Q I 

~ ~ ~ (Definition) 
(Method) (Notation) 

CAR"Uid w/v% 1JT¥t" ~ ~$rr{ ~00 ilf.ftl.ctf ~ Gl'11'a~ I 
(percentage) (Grams of solute per 100 ml of the solution) 
gfd~ld w/w % m¥t" ~ ~~ ~oo ~ ~ Gt'11~~ I 
(percentage) (Grams of solute per 100 gm of the solution) 
Ji'l('tl~tl M ~ ~~ 1JT¥i" 3tiOifitCf) ~ 1Jfu ft;t(!((fll 
(molarity) tin1" Gt'11~~ I (No. of grams molecular weight 

of solute per litre of the solution.) 
+f) ('t I ft;t tJ M ~ ~~ 1JT¥i" ~tiUifitCfi ~ 1Jfu ~000 . ..:> 

(molality) ~ 
"> 

~1W~i+il i!4'11~~ I (No. of grams of 
moles of solute per 1000 gm of the solvent) 

'1 < +ilft>t!t N ~ ~~ 1JT¥t" ~ (11~~·~ ~ 
(normality) ft;t(!(q)\ ~ Gt'11'a~ I (Number of grams 

equivalent weight of the solute dissolve in a litre 
of a solution.) 



lftc;nfuft "{ ~ tffi;r (Molarity and Molar Solution) 
~;ffitft ~ ~ 4jj(!jq'1 .ClfifllA ~Eft \iff rrg~m, ............ ~n-=~""'lii"'"'l if1T 1Fft1r ~ 
I ~~ ~ 31101~4i ~ ~ 1JTlfliT Clfifl 41~ltcN "3; ~ f<Hi~l~ 1JTlf ~ 
3f~fCIT ~~I 

-
~i ft1l<cN ~ ~ ~ ~ ~ f!~l~;u; {'(4~~·~ ~ ~ ~ tftt;J 
~~ I ~ ~ ~ (1M) tiJt;J ~ "lJW tO~~~~ \i1'11J~o; ~ ~ ~ 
~ffl ~$;rrt ~ ~ ~ f!~i~;u; I 

Jil~l~!t = ~ ~ ~ ~ 
~ gfdftil< 

Number of moles of solute 
Molarity = Volume in litre of solution 

Number of moles = Wt. of solute in gm 
Molecular weight 

1JUI'1(!1U6 (factor) ~. Cil'11ltcN ~ q;fu lfl'TR ~ 411<Ziq'1 ~ q)CR o; ~ 
\if.~ I \3~1fi(Ujij)j mflJ 9000 fli".ft.r.qit 0 .9 ~ ijl~qJi CJllaO~lcN ~ 
Gf'=l1"3'l ~- ~ 1JTll "Cfl~;u; I ~ '8Jq; ~ - ~ 1JTlf ~~~qJi CJliGtl~l ~ 9000 fll.ft.r. qit 
'tit~ Cil'11ltiil ~ 411(!1q'1 '&cl; o.<t ~ ~ I ~ 3tft1CJ>fd 'li"(qi ~ ~. 
'tit~ 411(!1q'1Jil ~ 3iFfu I \dcm;(ui¢1 milT ~ X. ~\ 1JTlf m~l4Ji CJliGtl~l 
~~ ttooo flf.ft1'. qit ~ Cil'11ltiil Jil~l~ll •1o1'1€106 f.:1CJ>I<W1 ~fci><u; 1 



= 

= <t .O<t 

~ at"''~*' tffi;rq;) •IIC!'q"' m o.9 ~ ~ 1 (f{ o.9 mt"lt<t"lt~ <t .o9 
•1"1'14!1Us~ 'T'lT m ~fli;:g; 1 ~ •11(61q"'(11~ Olffil l1GT o.9 ~ (f = 9.091 
~fld;:g; I 

'flt"li~ltijutotft ~ ~ijiG4~(6 
9 l o.9 ~ «1~~¥i *liil1~cct! 9oo flf.~. ~ at"tt\3'1 q;ft:r ~1~~¥i *'1111~c 

f<;q ~ ~ m f.i*lt1>~1«.1 

~l o.o9 ~ ~~~~¥i 4lliil1~c*l 9oo flf.~. ~ ~'11\3'1 o.9 ~ ~f~~~¥i 
ij)IGfl~C!cN ~ q;fu ~ ~ ~ •titn«_l 

~ qf.f ~ 'lT'fr ~ 1flit ~ ~ •ll<tlq'1 ~ ~ I ~ ~ 
tlf.t1i11~ ~ llGT molarity equation Vlftlr 1T't ~f4;;:u; I 
VI x M I = V2 x M2 

~~~ 
G4'11\31 tR tffi;rq;) 3fTmA" (V I) = 900 flf.~. 



Gf~l\31)qzt ~ •lliilq~ (M1) = o. o~ ~ 

~ ~ •lliilq~ (M2) = o.~ ~ 
~'!qzt ~ 3filH1~ (V2) = ? 

~~ ~~0 flr.~. Cf>l o . ~ ~ ~ at~l\3~ ~ ~)~qq ctlctlZ\z i:tt~;u ~ m 
treT i'f4 II \3'j)t?l ~ I 

~I 
~ooo flr.~. Cf>l 9 ~ ~~1.4q *iaO~C!ctl ~ Gf'11\i'1 90, 1.JTli +.fl~iQ I 

10~ 
~~0 flr.~.Cf>l 9 ~ ~~qq ifilaO~C!*) ~ ':rGf'1:nl~:a='1 ¥ 

10~ 
~~0 flr.~.Cf>l 0 , ~ ~ ~~qq 4iia00\(!ctl ~ ~Gf~:::ni-r\3=~ ¥X 0~ 

= ~ . ~ 1.JTli i:tl~iil I 

¥) Gf\iti(qj ~ 9~'t ~ ~~q; ~ ~ ~ = 9 .~0 l.JTli/~ ~ 
~ 'ili>tl~ll treT i'f411\3~)~ I 

f.mA --------

~= -~--= 
~ 

= ~0.~ flr.~. 
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m1f1ft 
~Xo flf.ftf. ~~1~~q; ~lf4> (volumetric flask), crr:cr ~~ ~~ cmt ~~ 
$fl:tq;(1 err ~~~¢('! ~~ f'6~(1 lftq;) tfPfr, «li'6~ii ~~~~i<ffit~:s 

rcntT 
1. ~xo flf.ftf.q,l <t lffi;m" ~~fs~'l ~"~~~<ffit~:scil ~ cst'11\3'1 q;fu ~1~~'1 

~~~4\<ffii~:S R-1'!4~3> ~ lJiT f.:tCl>I('Ojltl~ I 
11. \rei" ffif6~'l ~~~~l<ffii~:S('tl~ ~xo flf.ftf. ~~l(lj)...n~+>--~=-q; ~ ~I€'!E\I~ r f'6~(1 
~ tJPfT ~ m ~(homogeneous solution) CSI'11\3'!t?l~ I 

¥14rctfb ~ ~ 
~xo flf.ftf. q,t <t ~ «<fs~'l ~3f<ffit~\S(11~ o.x J:t.,l('tt<$1 <too flf.ftf.q,t ~ 

• 

m1f1ft 
<too flf.ftf. '4'l(lj)~~q; ~lf4> (volumetric flask), cml ~~ F$~(1 lftq;) lfl'fr, <t 
~ ·«~Fs~ii ~~~11<ffii~\S 

rcntT 
1. O.X ftl('IJ<$1 <tOO flf.ftf. ~lfsllt:i (;l~~l<ffii~\S$1 ~ CSI'11\3'1 <t ftl('tf(q)) q;fu 

«l~llt:i ~~~~l<ffit~\S ~xo flf.~ R-1'!4~3> ~ tt1~1~ 1 
II. ~ flf.ftf. ~'jfsqt:i ~~~,!fl<ffii~\S fo:it4>"3; f£1~(11~ <tOO flf.ftf.cir m(lj)qf? q; 

'#'IIWi'il ~I€'J~l~ r ~ ~ lfl'fT ~ '4'i(lj)~~q; '#'llt4>cil fctM~Ai 
'f41\31)6l~ '{ 'U1Itt "CH'IIQ,( m ~ CSI'11\31tl~ I 

~. ilh'+i'{i'Qit'f: 
q;) xoo flf.fu. q,l o.<t ~ (0.1 M) ~.,li'6llii Cl>laO'ictt>l ~ cst'11\3'1 q;fu 

~1fsllt:i Cl>taif'ic ~~~r-J> ~ tt1~~~ 1 
@'I •!olrt@O\S (factor)~ f.iq;l~ ~ ? 

~ ~U'i~: 
)> Principle of Physics - S.K. Gupta, J.M. Pradhan 
)> A Text Book ofChemestry - J.S. Jha, S.K. Gungluni 
)> Botany - IIi II, Popp, Grove 
)> A Text Book of Zoology 
)> fcmfif fuerur ~c.l - fctGI'1~ ~ 
)> fcmfif 'Allltll rt:iCl> f.:t~~l$1 41 Cill~t:i ~ ~ 
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tlf) ~h(t1h'1 ~("Q~~Ifi\ii. 
~mr.f q~l4l'i1~1 ~ f4~ctC41'l'l ~ tit I ~ ij~~~~ ~ ~ <1lftlicy;q,) 

. ~~~~~ ~ ~ ~ t ~ fu41'"d~~~l{ijJif'itijAi <ijJil'itCfil 

lJ~(W(t¥ilri1di~P4 fcrm"ii ~ ':JI'41Q;< ~ ~tlqijJil ~ ~litfd 1fil ~ 
VlJV ~ ~ ~ UNESCO tit I UNESCO rfl ij~lldl'il ~ qfhi'liit~l 
~OOO+ ~ ~amf ~ tit I ~ aft'_ ~ldl&f'l¥il 'il~ij~ ~ t g(4fu~ti ~ 
"ij~ Jflct~lllq~ ~ ~ ~ ~ ft;ff WT_ <t~ ~~ liT UNESCO rfl ij~lldl'il 
3J'"dd~l1 ~fij<ifilfl <a'~lt<~ctl R((1t~dl¥il ~ Cfii4Cfitft ~ ~ I ~ 
v~ q;fl{ ~ t ~ ijcfc;qpfl at~l\31 ~ 1 ~ Cfit4Cfitft ijflifd¥it ~ 
~~I~~ ~ ¥041 Gt 'il f\i1 ff WI_ I 

" United Nations Educational, Scientific and Cultural Organisation 
(UNESCO) 

11 The World Bank 
1' United Nations Children's Fund (UNICEF) 
1' United Nations Development Programme (UNDP) 
•• United Nations Enyironmental Programme (UNEP) 
•• Common Wealth Secretariat 
•• International Council ofScientific Unions (ICSU) 
.. International Council of Associations for Science Eduation (I CASE) 

l' International Organisation for Science and Technology Education (IOSTE) 
• Gender and Science Technology (GASA T) 
• World Council of Associations for Technolo Education WOCATE 

~rmof qf<~'it~l ~000+ liT \3~~(1 <fO after 3i'"d<\~q ~ ij((1t~ mt 
"dlfttf.f lWl&T t ijP-f;q~qJil <it ~ ~ Gt~l\3~ ~ ~ ~ 
UNICEF t ICASE ~I ii~~lfl~ fer~~ 3f11AT ~ Cfill1\~l1~~ ~ 
~"f1A" ~m;rr ~ll4l'i1~1 Tffil ijlff~f5~ '3NI~~ o~ 'A'itH'Aijf< Tffil ~ 1Jfctfu 
~remiT (STL) q;r ~ ij~~~~ ~tlllldifil ~ Cfil¥if5~ 1ftCflT Q I ~ 
qf~)\;r.rr ~ooo+ "CflT ~ qYl~1~ mr *'4~~q,1 arn+rr U{ ~ 'it'~*'fl 
www.unesco.org anG ~ lf'f ijfcl;;:y; I 

ICASE "CflT ~~q~1 UNESCO "CflT ij~l41tlffl ~ <t~"~ liT ~ tit ~ ~ 
'i~ ~ qrqfqiji t ~ ~ i4*11~~1t ~ lf'f ~,f),q{Cf)l ~ ( 

~~&Tq) ~I ~~I i4*'1~ijJij;Jt) mt ijfll4l41 '!'41'31, ~3tfqijJil ~ 
Gfc~ t ~ ~ ~ 1'f1 m I ~ fu&tm ~ ~Q;ti{Cfil 
f:f,qltfi~l(;~ ~ ~ f.:t~Cfi~~~~li ~ ~ q~qfitfil~~'il 'ACfil~l~ 
lf.~ 'it~'il~ijijUi q'41'31 ijf5l4ltl ~ I ~ qf<l4t'i1~1 ~OOO+ q;) ~ 

) 



~ qR STL ~fJiffl~~¢) \3«41~'1 <rm t;l'qf(SI~I( TR ~ m ~ 'i~(<[OJ 
~~u;l 

wft ~ll:rr ~, ~ ij;f6¥it:s1' "{ Centre for Literacy Enhancement in 
Environment, Science and Technology (CLEST) \ifmT ~ STL q;) ~ 
~ntill~qqf ~ qtq;r W\ I 

~. 0Citft't+441fili: 
q;) ~ q~4'i\i1'1t ~ooo+ ~ 41\11'11~~ wft ~ ~ attCI~llq; u; err Wf, 

awAT ~ ~ q11J;'i~ I 
@"l UNESCO r ICASE ~ ~ qf{4l\i1'11 ~ooo+ ~~~~l'il Tftq;) q;1~~~Cf,1 

~ Cif'11\3'l~~ ... l 
tr 1 q~ l(j \i1 1, ~ooo+ ~ ~ lTtcN ~w \3~ ~ ll 'i ~ q;fuw ~ lJ:<T 

lf*rr (1qf~~ 3fTtAT ~ ~ 1ft ~ ~ ? ~ ~ ~ ~ 
~ lf1 'fflit ? ~ ftlfti ~ 411~1~ I 

U) "~ ~ fu&rr" "{ "~ q~4l\i1'11 ~OOO+" q;f ~ ~ 3t~(~Rl'"U 
ij;~l\3'!~1~ I 

s l ICSU r GASAT \ifmT ~ ~ q~4'i\i1'11 ~ooo+ ~ ¢1'11\3'1 cf; 
~ cw:f lTtcN wt_ ? Website q;) ~t'\4">141 ~ aT ~ lftq;r 

q;1~~~¢l ~ iil'11\31f\l~ 1 



J 4 

~ ~: -~lfitrt~ "{ CJI~fbrt~ ~llftH'II (STL) q;)- dlqQI(iUII 

,. ~: 

1ft 'Cf10 qfcn•cf>q!'Q fu~ fii'"'1ittll:id ~ ~~ ~ 
q;) STL q,1 3f~ r ~ atdl\3'1, 
V l 4~uf.1q; r ~ m&R r f.:t~&t<aflifit~l ~ qa:ql\3'1, 
lfl ~ fu~ STL q,l ~ lfrf ~ ~ '!::qiJ~ .,...atd:::nl-.\3 ...... '1 , 

tfl STL fulffUT ~ cm-uT ~ I 

Cfi) STL cR ar~ "{ ~ 
Jilf.1~Jl ~ ~ C4C4f!II(Jil ~ ~ ~ llnl" C41«1~4i 3f~ fucm ~ 
'ilf.:t"U. I ~ ~<Jit'fqfl(t\Ji; CJlqflrq; ~ ~ ~ ~T~ tp:ftlf 11~({¢1 ~ I q;err 

~ ~ 90 ~ fcf':OII<1qJil ~ ~ G41t1G41ft14i1Jl 3frlAT C4C4f!ll~4i 'lflct'1Jil cfi4i«11 

q~q<f'1f!l<'5 twtUJ~ 3f~ ~ fu~ ~ C4C4fll~4i ~C4'1'il q~q<f'1 ~ c.f; 
~fllf)4( lftq,1 ?, cf; ~ ~<llt'fq (NT ~IPlijfl(t\'il fcf<JT~ ~cf;q,) ~qfl(t\ ~ 
t:Hfq~ ijJi~lfl<t' ~ Tf"t ijf\4'141 '!:::ql\3'l ~lt14il wt. ? err ijf\4111 '!:::ql~<~4il 
~ ? c.f; ~<Jit'fqJij ~ ~ G41t14it11~ \3q?jidl ijJiqJil \3ql!ffi f.fui<T lJ-.t ijf\4141 
'!::qlq:¢'1 g; ? ~ "{ ~ 'H'1f\<t'4il \3~H(41 4$llf.:t4i r ~c.rq; m&t<dlcN 3f~ 
"'ff6({cN ~ I 

STL q,l 3f~ ~ ~ STL ~IG<t11~ ?>~qlq:< S, T r L CfiT ~ m 3f~ 
~ \3qq:cti ~ I qot~hll<l STL ~ ~ ~ frn:rtur •l~({cN TOT 
'!fu14i1Jil STL ~ ~ ~ 41~({cN ~ I "~$111cN $11'1t11~ <'if'11 r 'i41. ~ 
~f.:tq;'lflq'1Jil ;aq~(41 lffr ijJi~lcN ijJiiUf'1 lfof, f.:t"ui<T lfof "{ C4~Cf>l 'lflct'1«1( 

\3411~ m e:tJidlcN fcfcmf lf1 ~ C41«1~41 3T$rr STL tf I" fct$11'1¢) \3q4f41 
1lf'1Cf Cfii'4101Cfil ~ Gr.J qQ I Jilf'.1ij('l 3fftFit '1\)q '1«1< \34il ~( 4101«1 fl q '1\)q '1q1q '1 

~~ ~ 

lJ-.t ~ err ~~;rr$11-::r::'1Cfi:rTI qlt5>4'J«14if\<t''il qiq,1 3ffURllT ~ 'iflct'1Jil 3H~q~Cfil 
ij 'i ~I ij Ji Ia I '1 lf.t "{ \3 q lFfi ~ f.futq tR ~ ~ flRffi" Ji I f.1 ij t1 I~ ~ 
~crmm~1 

qotm '&ld~IJifi (UNESCO Resource Kit) liT STL CfiT 3f~ ~ ~ m 
~ •l~({ct>l ~ 1 \rUi '&fdij1Jifi411 ~ STL ~ aq~t1 G4Ji·W~Ji411 3f~ 
~I 



~ "{ fc4~q~14'1Q ~ 

~lR~~ 

~ ~4>1~ijl) 

~~ 

~ "{ mfuq,1 
g 4ifd qil v«m lR 

\iflq"'CJ)I "«R 
~~ 

cnht 1'"1 "{ '+i~ 6q q 1 ~ 
"{ ~ ~ '1f+tcti14il 

~(1{(~1 lR 

\;flq~ql ~ "{ 
t-----IQTaT~ ~ ~ 

''lf4t;qijil ~~~~~ij){((ciftl~ 

"11~4>1fl'{t14> ~ lR "«~ 
iif"'l\3~ 

STL q,1 C41qefi~l \3~1\i~ ~IG({f\4':4~ "IRe ~ I a~uf.:tq;, ~ "{ meR ~IG<t'tl~ 
~ fi;t11J~1 f.:tkiGIJilf"tqq;j 3f~ ~ I 

.fllf;ti$ (Scientific): 
~~qq1 ~ tR~It<(l:' "~" ~ ? ~ qfof tic~lijl) qfu; fcmr.l q,1 ;i;q;~'i 
UI<OII{(<E\ ~ ~ '+i'fi 5frtllft11~ apR ~ 1F{fu ~~llf.:tctl 1F{fu {() I 

c;jjfqft!if; (Technical): 
cR qf.f ~1q4\*) \3«il~~ql ~~11~4il mrr ~ err ~"'l'l< 'IlWr ~~~o;4il ~ 1 
; «ilff:~ mlf1fr ~ f.nrtvr 1'liT ~ ~ cg¢ ~ '+i'fi "cffif;trr" 3f~ .. ~ .. 
q;) ~ ·~ ~ mfir(T) tn I 

~11$1<~1 (Literacy): 
fcmr.l "{ mfuq,1 ~I ql Rt UROlT ~ ~ ~ g 4l ~I ql 3fT\R ~ ~llf.:t q; ~I q 4\{((1:' 

t1f.l '(llJ'fr ~"*41t't"' lR ~~~ I ~i1144il ~lqlrq ~ ~ "l<l~ql"'ql 'f.Tffi ~ 
tic~lt<<E\ ar<ffi{ ~ ~q1a1~ctil mf1r ;;aql!'ffi ~ 1R ~ ~ 1 ~i11~4>1 
tm{lfu4>1~~ (ilqlflitefi '{('(lqHh11t<<E\r$l fcrcml, qlf.:t(iefil cqfdl•l~ '1::41t<~lt<<E\, 
cqfiti~m f"tutqlflt<<E\ "{ ~ cqfdl<if ~Cfil(ir$l mf1r (it<4l•l <f41\31 ~ 1 w:n 
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/G . 
~~ I ~~ ~ ~ ~ lfOf ij~'1i I ~¥H41(11~ 4J~<I~¥tl ~ 
~~ lfOf ij~'1"( ~ ~ qi(PHicWfl ~ltl(11~ q~C4d'1 mT 3fCRR ~ 
VU61IT fiU11'1Cfil 1fA '{ 'JIPtilU~'Ci' VlftTr mT ~ ijJtfqlf\'Ci\ qf;f 'ijl{f"cWf 1fOt 
~W\ 1 3f~ ~ ijqJW¥1 ~ ijf\itt'(lsuc q;fo;f YPtil11¥fl ftf~<¥tli4 ~ ~ 
~fliT q ~ q d '1 3fT\1'1" 3tl C4 !t l1 Cfi ~ I 

e) STL ~1ft111' ~ rmvT 
¥m ~ih1ijl¥tfl¥tl fuercp '{ ~~ ~ STL f\T!WJT ~ Cfii<OI~'Ci\ 
f.n""1 Ci!Jilf\it ft ~ ~ q( ~~"ll 

twi~~ 
em~ ~ q ~I ft I . C41 «tfct Cfi tU'11 f\'Ci' ~ '{ 3Wflfol lfOf I 
~~ '{ \3-d\J1'11 \ij41J\30l (91(1Cfil gi(OIJ~Izfl ijldijlftQI1.Rrrf lfit I 
f.ft1 fit e1 i(i\q .. 1 fcfmrr MeT fu~WJT 1f'f ij f\ zn ~ 1 '!"'4 1 \3 '1 1 

f.ni I OIJ r¥t Cfi '{ f.:t oi l1 k¥t Cfi '{~I ~ '1 lf.t 3fCrn'{ 1.RFf 1fOt I 

~~~ 
mrr~~i(i\(11~ ~ ~Cfil~ftl ij(t1~'1 ~ 
mrr~~'Ci\(11~ \J11'1Cfilf)'{t1Cfi ~ '1Pfil11¥tl 7rij~=·(1=4='1 ~ I 

~. anii'+i'{iQifit: 

Cl'l STL q;T 3f~ J\€ij)Ei-:-lfll aq1(J\ fcttl(1l1ftl fcfmrr ~ fu~WJT •mJ~I STL ctl" 
1llf '{ 3f~ cr:r ~~ijUi ~ ~ ~ mnir? fct~tl'11 41~ff(l 

lill STL f\1~ ijiJtlf\itifi ijJt~lf\(6(11~ Gftt ~ Gftt ~ $f X after 
Cfili(OJf\i(i\ J\~t'ilfll 

lTl ~ qf;f Cll'fui STL m~ Eft err~ qiijfr W!:lll\3~ ? STL m~ '{ ~~ 
i&(lli\3'1Cfil mflr X after amlT{ <'fliT'<" ~11Eilf(l 

-q) * aqJ~J\ fcttl(1l1ftl fcfmrr q(!IQ\q,) Cfii<OIJ\ ij'J~Il1¥tl STL ctf ClUqCfictl 

csti!l\3'1 ij{p~l~l ~ ~ ? Wr ~ ~ ? ~ ~ X 3ITCJ -d~I~<OI ~1t'iff(l 



,. ~: 
. . 

m qro qfct~ij;qfQ tlr~ f.:tkt('(;f~a ~ "«~ ~ 
q;1 STL q,l fum anm yffift '{ ~ :aqtq~<t' ~ 
~) STL qfhfi\1'1CN 4kt~<t't:\ ~ ~ ~ Gtdl'd•f I 

q;) STL qR:ql\iii'1Cfl1 anq-qCfiai: 
~T~, l.lf\1~ '{ ~ fccilth1t<<t't:\ STL q~=ctH1'1q,'r :isiltHqCfidlt'tlt ~ 3tk+i~ld · 
lJ'f ~ ~ I STL fu~ ~ ~ ~ fcc~qct«jjcN ifRm fi 
~ m- I fcc<al.\1qlil ~ fccqq~(t'qlt ifRm \3ofJ~(6cN ~ ~ ~ fftij;q;) 
mrT e.qq~lflct> ;;f)qi1fll 1J1ftTr ~ ~ if I fc4<al\1qiH STL q,l fueror lf1 '{ STL q;r 

~q1Cfi\11qt<<t'\11t ~::;;ql\1i1 ~ ~ ~ mm STL q,l TOT '!fuict>l+il ~ 
~~~~(6 ~ ~ ~ I 
fcffiT'f fuenq;r (1~ 'lU lJ'f ':n":~ {<:rriq'ml41 llit I 
STL fueror lJ'f :aq'i'ffi fcffb" '{ ~ wfle lf'f lf(d" llit I 
STL fueror lA- :aq':i'ffi CfldiCf(Oiq,) ~ llit I 
STL q,l fu!WUfliT qi(\4'J~Cfiq,) ~ q~fqa ~I 
fueror ~ ~q1Cfi\11q ~::;;ql\1i1 llGt cf; ~ '1qtf4fu '{ q4fat<<t' 'li"Ct\1i1+il ~ 
WI_ q~f'Cfd ~I 

V) STL fulftVTCfij ii~ 8l t;(Q: 

fc4 <at\1qfll STL fueror ~4i\1dl'{cfct> ~'*il\1i1 Tf'tq;r ~ ~ fu~, fc4<ll\1q 
~~ ~¥j)~lq '{ 0Qct~lq'1 q~ ~ ~ ~ 3ffl"{ ~ ~ I STL q,l 

fueror ~ :aq'i'ffi ~ Tf'tq;r ~ miT q~~~+il f.:t"'111~•<ct>l ~'1,8tt<(6t:\ ~er 
ctT tffi~ aRR qt~<t@q,'r ~ 1 

' .., 

fufffiVT ~ lR cU(1jq(Uj 

tmlT fcc<al\1qf;(i.\fll ~ q;&tfm ift fc4<lit\lf;(b\11t 00 q(!l\31 tf'l ~ I ~ ~'{fl+il 
fu~ ~'{flct>l4 ~f;lt~{f41 lf{1\3tf ~~'1"( I mo:ft. q;~ '{ fcfm~ Gt~i~t:\ ttf.f 
fuerur ~ :aql!'ffi ~ ~*'fti1'1 wt ~ GfmT . tpm" ~ ~ 1 fcffiT'f ~ 
~ ~ ~ if ~ t<T+ft q(PHictlcft fq;:a01t:\ fu~ '{ fcfm~ ~~\11t 
~ c11~q,) ~ I ~ct>lfa< miT ~ m ~ ~ 3tif,tfa< 'lfr~ ~ SF{R=it:\ STL 
q,l fu&mU ~ ~ ~liST~~ I "filct>f;a fcRrr maRfi V<fi" ~ flT1iT 
q (AHjqj<fl ~l 'q i~Cfil Cfii(Oit:\ ~ fcR.rr~ fcu11'1Cfii UF<OIIf;<t' ~ ~ '{ ('(4~(11, 
C4 ct ~IH11 ~ ~ (1ffTr tf'l q~qlcfl ~ I 
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~. atl(¥4'{ ... 11": 
q;) * aq1t~ STL fue~ 31C1~~Cfidl ~ lf'! ~ G; ? ~ ~ ~ 

qJ:{ti)~ I 
~) STL fuerur 1TGf ~. ~ ~ Y. 310 f:i;ft8J{;~ ~ 'ffll 'iE_{4\81t•ut 
~ e•muii 41{'i4l ~~~ 1 

lf) STL fu&lUT 1TGf fu~ ~q••uJ~I 'iJqq')4fl ~ \S 310 ~ ~tiiit?l~ I 
~) fcc'alt1~¥il fuefUT 1TGf tti~fdcti '{~JiirqdlcN Cfii<Ui~ ~ 31G!i,~l(t ~ 

Q [ 1 Wr [ 1 tRq;T 'q'"Q; \3<=1{;(01 .P:'jt?l~' 
s) STL q~~H1i1¥il f<fm~ ~ Y after .,...,'i{;::r:::('Cf""''t.m"t Cfil4{;~ ~tiiiil~ I 
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~ ~it j{;, Cf) uroJTT 

> fu&llJT ~ wnft 
~ fc.ror~ ~ ¥iiti~~h11f;,a~R (Student's guide) 

• ~/'f66lif4 
• fulft q;ylf 

• ~ ~qjCf)("tjq((~ 

> fu~ milT lfllt ~ (T eacber's guide) 
• fu&llJT (ut;ftfu 

~ ~~ 
• fi.l~l~ m (Student handout) 
• fufi m (Teacher handout) 
• ~wnft 

tf) ~ f;1JifUii:tJ) fctfltqq~ ~ 
. t<llllij¥il\il¥il ~ t:t611t<<i' ~ ~ I fi.l~tif4it ijl'ilt"£1 ~ lfr:f qf.1ij¥ii\il("tl~ 
u•N1'1*t ernr ~ m ijfcl;~ 1 ~ ~ ~ ~ q~q'<*' ~ Jit{;,ij((~ 
~. 'iifl<¥il ~ ~. li1til*t ij¥ill¥il ~ 4il61¥il 3ti4TlC!41~ ~ lftq;T, ~ 
-om C!41(i("tti'l ~ ~. ~ ~ C!41i11~q,) ~ r *IF~kctit cmor t«~cA«tt 
\lllm ~. m'1l ~ ~ ~ TTr-J m ~ ~~ ~ q•o1't*' ~ 
~ ~ lffi1 oq;m 4(!)1(011 ~ ~ qftq;) ~ ,V q;ttfClr~ wft 411 J t:t ( ¥i I 
i(lfliji(qmdl 41'if<Jti I ~ STL ij!Jitf\q,) ~ ~ milT ~ 411J'ij¥illi1¥il 

~:~ t:tC!ifl~<i\(011~ 3fnlR ilfifl\3'l4d I ~ ~s~Cfil fi.lt:tllcH'q~<i' STL ~ f.nttor 
lf't \3 q l:iltfl r;J ~ I 
q;) ~~~~~~q,) ~ ~ lfU I 

V l ~ 'Wft ~ «'i<fiCfi(OJ lf.t ? 
lf) @i'EICI~ ~~ I 
tf) ~ lf(1 ~ lf<f ~ ;aql:ilt\1 ~ ? 
sl ~ q;~ijtcttf1('1tt ~ ~ lf.t ? 
'q) ~ fi.l(ictlt<<i' ~ t:t<{t'il¥il 41~f<Jti I 
U,) ~ Gfli11<¥il fcl;ifil("t ~ ~ ~ 0 @;or ? 
~) fi.l qa eM fc«Ror fw.r a~{;, qf\i (1 ~ ? 
~) ~ ~ Clifli1f("tcM ~ ~ ? 
"5fl cf; C<1t~cti*t arm ~ ~ ~il~Cfit w ? 
el . cf; ¥i~~llti!4te ~ ~ ~ ? 
61 1WlT ~ mtu. ? 
~~ ~q;f{;qCf) -ali1ir.M ma ~~ m 1 

~ --------~---------------------------
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lf) CH4 ifl qfliftul. 

i) nmr~~~~ 

~lift Cfictil i1lfu 'Ill' \it I '1 Cfil fl 
if) Cfilif'1411SdliffiiS6 (C02) 

"61m" 1R ~ 
C02 1JTtJ ~ ct>lat1"lC!441 gfd~lfl 11'"U{ <niR ~ I IJI~l4llflli'tl+il ~ 1\tl'«+il 
HCI ~ gfd~lfl 11'"U{ <nm" ~I 
CaC03+ 2HCI --.CaCI+H20+C02 
~ 1lfffl ~ ;;ij Cffi '1 iN fmft Vlfttr m qf.r cnm- 1R ~fcli;u; 1 

~ 
"liT nffir ® tn'"'ft 3T~ fizzy drink bottle 'Gf1'C ~ lR ~fcl;;u; I ~ ~ 
~~eN tft<!l+il 411fu!ct>q,l ~ GftJf I ~~(11~ ~ ~~l\3"l I ~ 4lff~q;) 
~t(1'1qfu> m'CflU'1l'i~ct> ~ ~ < 411fu!ct>c6\ ~ f.:tct>l(:l( 'Uli'fi ~ ~ I 

•!" I fC +51: 
m-~ ~ ~ (f{ ~ !fqi~IJI:tqa~ IJI~lfa+ia ~~4141 qf.r m 1 ~ ~ 
1{m atfc.f"q) l<to-~octl ~ ~ ~ :t<41~'A~t<41~ ~ ~. lft:tact~ < (41ct+il ~ "' .., "' 
PH 1lT qf< q d '1 ~ ~ -=r'lct>ln-r< U""'J ~r=(li-=r(:l +i 1f.:t ~eN ~ ~ I 

Confinnatory test: 
i) ¥414"l~lf+iij!l ~ 4lfhi(J41 ~ < ~ ~ I 
ii) ct>aai'1sl~3fiffil~s(:l 'f!'1qaoflt1a~ ~ aj'11::d\A ~ cm1Jf ~ ~'fu;f 

4lflfRilf+i ct>lcsO"lC! GRA I 



11") ~ CI,CIItRIIti (S01) 
<flfR 1R f4ftl: . 
'.ll~)•t~IH'II¥11 concentrated sulfuric acid Wr copper q,1 gf<intl~l lfut ~ 
~fi<41q'1 (upward displacement of air) '.llntl~@<l S02 nrnT <flm ~ I ftWl(i'll~ 
';;iliffi'1q;) \it)di't¥11 mit' \ifi'lt((< 3fCfl ';;iliffi'1q;) ailai'l¥tl nm w t<~Guctl ~ 
~ ~ so2 nmr <flm -rrt ttf4i-u 1 

~ 
m TT4~rf,rttrr:q;]rtj if1I"T ~ ~ mflr "((\ffi qr;fr ft1"t'f!Cf)<OI ~ f.t#f'(:f ~ 
tt14ou 1 lfft' ~ ~ qfti'll' ~ (vinegar) ~ gf<intl~t ~~ '!fl ~ 
C02 m 1ft ~ injection q,1 Gt)di't¥11 -rrf' ttf4iou 1 f'1"t'f!C6<Ut T.tCfCGI*t "ftF'IT 

Sodium Sulphite, Sodium Hydrogen Sulphite ~ 1J<frTr -rrf' ttf¥ou I m ~ 
(f1"q'q,1 1J<frTr ~ concemtrate sulphuric acid WT sodi~m hydrogen sulphite err 
sodium sulphite WT '.llf<intlql ~ qf.:r <flm -rrf' ttf4iou I 

•I'' *' (1&: m (((f) ~ ~ 1lfRr en- ¥ ~ ~ ~ ~ , ~ ~ ttWl<iN lAf awm 
'<' ~ ~ llTJT ~ I ift \ifi1'1~fli1'1 ~ ~ ftfll~dl m I ~ 
f:{'1ql;:fti'tl~ ~ Gf'1tJ~ I ¥ 4~ffttb) ~ iff~' ~ ffi \i1RJ; I ~ dr.T 
4l~t'I(Hb m 4~ftt4l) cg{Uf '{& ~ ~~I ~ ~C41ft'.II~<Uft¥U lf(O m I 

Confirmatory test: 
i) ~ <ilcl~~¥1 q(RHt~ccN ~ mt'li'll' ~~err ~ Gf'11\3\J; I 

ii) ~ <iiC!I~~q dichromate q,1 31fl:w~q'11t11~ Cfill 1Ri , ~ ~ ~ 
qlt1)atl(! ~ ~ q~qd'1 ~ I 

c~ '<' s~ ¥ ~ f!'1qJ;:fti'lt~ ~ at'1tJwt 1 ~ ~ .qr 4~fttt1t~ 
~4t11~4~ ~ ~ mflr ~ f1r~ at¥<'f1Cfl<UI •I~((Cb) 4)(!1~~q dichromate err 
potassium pe-;maganate 'IT flii'IIJ~I potassium dichromate mtm '<' potassium 
pennanganate <~ ~ ~ '<' S~ ~ I C02 ~ ~ ~ f!'1ql;:f)~4J 
qftAlft'('qm'~l 

11') Cfilif'1~oilatiRtlli (CO) 
m ~ fifm~ <flm ~~ mf CfUA 11ft(( ac'i)f\i!Jt ~ ~ lf.t 1 

~----------------------------------------------



~ 

~lfu!4iq,) iltl41(1h\ mliq,) exhaust pipe liT mR ~ 1'1'<f e~;:u 1 CO q,l iffr 
'il:tl'il ~ ~ "(1lflT ~ ~ ~ ~ lTTli" st~rt ~ 1lffi:r q;ll ~ 
~ ~ ~e~(11 ~ ~ 1'1'<f mit ~ 1 

t!OifC(b; 

1ft ~ ~ ~. 1RT ~ ~ atf~ ~ nmr m I mcm:IT ~o,ooo q,l ~ m1T 1ft 
nmr ~ 31qf141¥il tff.f 1ft nausea (. ~ ~ ~ fcfulfr 00 ~ I ~ 
m:rq,1 ~%liT liT:r (1411(11( ~~~~I . 

~ 3fq,l ;rmft atm cf> m- ~ m ~, fl < r¥t "{1"RflfT ~ ~Iii 4t>tl~ •Hf41 ~ 
carboxy haemoglobin ~ stable 4iAtl\:hs Gl'1iJ31 I ~'il4~~~'1~ (4ld'il atf+a\if'1 
1f41\3fi q;JlJ -mi I 1ft CO utfeft'ti fli~qfiA "{1"RflfT atfiffi\if'1 T'f ~ ~ 
~leill~<ne 'liPfi~l'il 31~~1<'1 lfd; 1 ~ 3fl1IT auft1t:tr¥l cN6i'il ~ (!ld<'114i 

mfarn ~I 

co q,1 ~ tRrtt f4<1~(1'~ ~ mr -um ~% co2 ~ atf+a\if'1 AA 1 1!eT ~ 
"CfU (canary) ~ co ~ fQit 3Im lT'l ~ @1'1l'il co nmr g; Wr ~ tffiT 

(1411\3'1 ~ofltHC\cN lFftlr ~ I ~ ~ 1RT ~ ~1ft~ @d('114i ~ 
~m-1 

~ ~ 1RT ~ m nmr ~ ~ e~'1 or 1ft ~ t<hf\ii~erl;iN 
~ 1 ~ ~e(11~ f4~qlet~i81 ~ nffif ~ 1 ~ ~ Gffr ~ 
~ fiAT ~ ~ 'i 1f.1 er¥\ \iliT'1" "\ifT'U 1 

1ft nffiJ ~ ~ cf>tt ~ ~ ~ tiT"filrr f!(1'1~fl(1 g; I (3% by volume) I ~ 
~ ~ m <f<" mcm:IT atf<ffi\11'1 Wr flflm ~ ~ ~ C02 ~ 1Ri I 
2C0+02 --.2C02 

Confirmatory note: · 
i) m ~ flflm f.:fm ~ ~ 1 

ii) ~e(11~ ~ ~ 1 co ~ t:t'i1f.1~1 cu E:i'i\{\<R11~4i ~ efuar¥\ ~ 
#l~l<l'a~Hf41rN ~ flie1J~1 1ft nffiJ abosrbed ~ ~ 
CuCI. CO. 2H20 ~I 

lf) ~ (CHot) 
~~ m nffif (fliT{ ffi ~ m 1ft il'i'if\11¥1 ~ ll'l1 



--~----

~ 

fll~ ~~f~H11~ ~ niT« C('tl;:c!+il ~ ~ l'f9t ~fct;~ I \iff ~ ~ ~ 
+ilfrt~ I l1'J'\3'm ~ 4~f~t<(6 f.Jcl; i\fl~"(l f'4tlH1~+il ~ Ci11r(!qll ~ lf't 

· ~fct;~ I 

•!"It\ (I&. 

~ ~ rs ~ ~ lfOU' ~ niT« en \iff ~ ~ I ~ ~~(11~ fire damp 
1:ff.f ~ I m- anaerobic decay qit ~ \3NI~'1 it I m- niT« 'X<t CAICftf'<ict> 

~I 

Confirmatory test: 
i) :liT '*"'1~fh'f nmr en 1 ~ ~ ~ ~l+ilrll ~ ~ ~ ~ 1 

<'Q;. $ . ~ ~ ~.$. +i)t;qJ~iiHI ~ m mmft ~ ~lfffi, 'ooo, cR 
~<iliaul ~ .,~((4>1 m 1 

~-------------------------------~--------------

.. 



'lAJ 'ifl!"T ~mnfl t:\ fct <ll ~ iHc'i't h~ tee f'i1 Cfil ~ CJI rN < ~ \6, fa 4h< \6 Cfil ~ ?1 t<\6, 
CJII4tr<i* ~ 1fRC{ ~ tctf'iit<\6, ~ m~~\bCfil ~ ~ +i'1'1qft t4f'iit<\b, 
3tl~i'tlt ~ ~ ~ 3fi<U\il+il (i'(4fl?t ~"1qft q1;a1q" &lfu\41(1 ~?t~?ti$1 
fctttq+it 4t~Pct<w= o'IT ;a'{c=tqCfit ~ ~ ;atflt<\6¢) ~ ~ attq~qCfi?ttCJifd ~· 
Cfld&lrM cqqt<I~Cfi 3f9fq'1+il (i(~t'1 41<1Jul I ~ 

, , 'd--q. 

~. 

q;) ~. (i(4f'l?t ~ ~ \'3NI~?t t4f'iifl\brM ~ 3f1(i0UR 1f"1 
if) ~ fcrortft ~ ~ q~~Fd+ii ~ ~ ~ ~frtt<\brM ~ 

ll'tt 
ltl ~Cfll<lflcq ~ «t<f:\bcN fcrq;rn ~ trtrerur ll't 1 

tf) ~ CJICfii<Cfil tqfrtf:\bctJ ~ CJifd~ql \11'11 \'3 '1 I 

& l tRTerurctf Of<fr\iiT ~ (f'fT ~f@(t(bq+il ~ \iii'1Cfilfl 41(1'3'1 I 

Tf) ~ (iiYi\(i'{l<ctil (i~~rM ~ (i~lfl41 1'fot I 

~ill~iti dlct81(UII(C(&; 
3fTC{fu IR ~ (RS 

~ ~I Fc!iiffi I ':Fl" q.,.,<,..,..4"1T+i 

i'ti \'3 6~ Cfl< tnCR I <1Tzy 
~ r=otq~f71rTT':CJI <;:'""1:4'""01 

:quq,1 3l'T4T\il" 

{\ill~~ 
tee frt eM \'3 iR.I d I 

(il~··f'lfdq; ~ 

~~ 
tctfrt*tfdtdl ( ~fltqt't ) 

~. ~llflCfi ~ ••• f¥qli$\i11q: 
~ tAf'.lCfil ~ CJICfil<{<(bij;j ~ qiet1'110 ~ ij"¥{(<41(1 Qi't\fii't 

~ ~ ~ ~ ~ ~ tAf'.l~(bq:;t ~ fctratt'tq rierur 
~ cFttl qj(lqj~'1Cfil \jqij;(Oj{<(b ~ ~ ~(1fl(bq'ij ~ CJilll4ik+iCfi 3f1(i0Uf'1" 

~ ~ tcefrt~(bCJifu frfm~ t<(bcM gfd~ qj tRTerur 
~ 3t)~i'tl~ lf'1" q~(iutlil ~ 3ti41\il+il ;a ~pfld ~ tti\R ~d?.Cdi ~ ~ 

arm:rr ~q~j~q; 414fct414 

~ fct •Qi('tq ~ (i'{c=iqCfil i'tlflr ;aqqdi ~ qrotf.f ~ ~ ~ I 

iiUCUqCfi fu«Ur ~CfiiSCfil ~(1l((6. 
41<l414'1Cfii \jq(f;< UI~(b lq~q:;J(, ~ ~ q~(cM~ 
fctqd)q ~/Gf\iR" (buzzer) ~. ~ fctrati't qq;) ~ 



~ ~ Ji;:{j(:wt'14ll mfTr ~ W +ifl('q~ ~I f<t¥flt'tl'i ~ ;a(~fkl ¥ 
tft ? ;a(~f1a ~ fi1tlit1t' ~ ~ ~ ~ « ? ~ 3ftqt"fcb\ arrumrr ~ 
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( flnnif ~) 
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tit qro mqf<174;a:~rc(;rqntft~~ fu&rcf.~ f.:t ktftwtfttd ~ ~&Tlf ~ 
~) P.Ut1'1Cf;l ('f)Cf;ftlq ntiql(f;~lqf;(E\ <a'*fH'1'1 lf1 tA ~ iitdl\3'1, 
V) fcmR Cfi'1atq;l ~~ "Ff, 
lf) fcmR ~ <a~m>R lA Aont;~q,....,li.f;:r:t't""'l,....,qf;:r.~(b=~n ~ ~ lf't, 
~) fcmR Cfi'1Cit~ ~IA"Cf;) ~ "dlm' lf't, 
~) fcmR Cfi'1Cit~ Wf~ rf; liT ~ tnl '¥Ff I 

~. Pliii4Cijfii: 
fcUU'1~hi<a¥il'il<aut ~~ fcU11'1<aut ~ ~ ~ ~ lA ~ fcmR 
~ if I fcmR ~ ijjJijrq(tqf ~tllt'tq¥11 l4iii'1Cf;f ntilUq;('tlq@:(bt'11C ~ 
Ci4'11\3'1cN ~ fcRIT~~ ~ lfOOf ~ I 'lf« t{1'0l{1' fcmR Cfi'16tCf;l ~ 
fcmR ~ <a'*fl~'1 ll~ nt;q1Cf;t'1N, Cfi'1Cit~ ~ <a'*fl~'1 ~ ~ ~ Cf;l~f:(E\ 
9lifqi.f;lfl Ci4'11\3'1 ~ (ffqf:(b~ rf; ~ ~ ~ ~ ~ ~ 41~t;t~ Q I 
•> ~ ... .., •• ~1f OfiqiCfi'ftqfC(6 ~ ? 

65% do not know that earth moves around the earth in one year. 
500/o believe dinosaurs and human lived together in the earth before. 
500/o do not believe the evolution. 
500/o believe in inallllation 

;ftc: www.scientificliteracy.htm 

~ Ol2rrl 3t~~iGI ~[CU '1141~Cf;f:(b¥il 4f~t:t~ 3t'!<a•tU'1Cf,l ~ if I fcmR ~ 
~ fc:t(f;l<a~ T.Wtlflf¥11¥11 ~ '1141~·~~~ ~illf'li.f; fi;4;:et'1~h\ ~ 
dl!41t~ ~~I ~l)) ~ 'lf« CJICf;H~ 3t'!<a"f.tt'1 ~~I ~ 
~ ~O~Jil miT ~ q~OIIJi ~ ~~t;tt'11 ~ ~ il 11"4lfT ~ Q I 

~ill'1t'11C \il'1¥il'1<a¥il '!'41\3'1*1 ~ 4<at'1tc <a41141cfl at'1t\31qa 1 \iiGt<aut 

~ilt'1~tc <a41141cfl ~" <a~'1 aGt<aut <af!~lqct! ;a~~t<(b~ ~ ~. Jitrqm 

~. aptpf <a~!1't I ~!4'!~14<aut ~iii'1~1S 'f41\3'1 ;afrt;t:t'1 ""' ~¥i~l¥l ~ 
lA, ~ lA, ~ ·~ \iJmT ~ 'ilfl~dl ~ ~ I fcU11'1Cf;f f\iqfq;t•uq 
~ ;aq~~f:(bt'11C ~fl'fi Gt'1t\3'1*1 't'11flr ·~ ~ill'1*1 t1i*~q Cf;lthti¥it;(bctl 
atfq-q(f;df lftcf;T if I ~ffi fcmR ~ ~ ~ ~~Jiq ;flqf1qfq'1 lA 'itf.:tij~ 
a~~~ !U lf'f ijf;lil•l m 1 
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3f) f4itti1~~1 "{ ror.fi 
f4 iii i1 4>1 (llll, m<l, fiiliil "'d "{ ~ f4 <U Wl q)l ~ iii a ( ij 'i I '11 ij '"'i 
1f4h3'l Vlilctifllf'l Cfll~:tl'i f4itli1~~1 "{ ~ fiT I ~ ~ "{ Sl<=~i<flq,) 
amll'11i11 ~ c(;Cfl«il ~ ~ ~ ~ ~ "lf" m ~ ·~~~cil 
Ql 

am eu f\if f'l '11 ctl q; Sl fu lf1!11 a 1 

~i11i1Cfll <fl2l, fi141"'d "{ ~ 3IT"cTR ~ fcrm~ (f~ ~ 
~ gfu~at'(t'tCfl tUf"ff\'1141\fi gfulf1flldlcN 3U4l~i11 lfYf ij~"U I 

gfulf1flld l("f1Cfl Cflizl:tl'i{l(i\ ~ 'JH4il( ~ amT1lT ~~ f4itli1 Cfll 
OUf fi141"'d "{ ~ qft=:i41\3i1'il ~ qUrf I q~OJIJi~(i\q \3;f\{l<(6~ 

"''oft i1Jl loft m atCfij(Jil ~ ~fcti<~4i' ~ 1 

,, fcrnR ij~~i1 / Cfll~~ll~l /~ ~ 
ijJil'li'il ~ ~ ~ 'ffm- lf11lm (anif ~. 341*16Utft , '1l"Cfi~'t, 
lictl~l~, W"CfiT ~. HIV/AIDS 'ili<llilf'l, ~Jf\:tlq,1 WR, 4ll~l<cbl 
CllctftfNi11 qAT ~<;O<fl4i(Oj rA ~. ~ ~ GfRlrr Q~Ql~, 
at"'d<~lf,, ·n~cil Cflizl~"~~*"'~ atl41'11i11 l1iT ~ ~~4i~'i' '!r.:f ~~ou 1 

f4=ctl<•nttt 3fl41'11i11 1M ~ rctttlfct~ wnc ~ 1i1ij'if\Jt'it ~ 
ij'i~t4>1 m <~Cf;ltn~ 1 
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ijJii\itcN ijP:fllfdl'il f4<Jt~lf'il fu-&TUT ~ ~lfiCfl~jqf;~ ~'*fl~i1 lfYf 
;aqlf)tfl ~ Cfi+i'{~(f)J CfT 1{l"lf ~ ~ ijf+if.flf;(iil ~ lR ~~'U I \rni 
ijf'itflf;(bcN atfu~u; ~ ;ij)qi1Jir glf1tr4il 3ff\R q;~fl4i, ~. ~ q)ft;rn', 

Wff' ;c q)ft;rn' I "CfCt) ~ f.tlrtur lT'f ijfct; '« I 

" ) ~m 
f4ttli1Cflr ~ otU ~ f:lilfl4i~,qt::(b<11~ *~fat~ lfl'ft Ci4i11 t:t4>1 rwrnr, 
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Cflf11Cf(OI ~efOT lf't ~ ~ GC'€41'3'1, 'hl~)(~i'flthl ottCff\4N'1, ~ 

f.iq~ol i1tJJlf<1Cfil ~"" Cf>IQ:fiftf;(e\ ij5't'fli1'1 l1t" CJictif'<1i11~ ~eror 1A 
c. 

4iiQ :tl Jif;(b ij5't'fl C1'1 tA ij~'Y; I 

lf) ~ i1t'1 ihu r CJ«-ftft 
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atlfi4t>Cf)l( 1'f;f ~ ~ ~ ~ ~ ~qq;T l1fC(f ~ "1'1 +11'1 ~ ~ ~ 
'f41\3'1Cfil mflr ~~ Cfil~:tl+tfl<t' ~'*-11(1'1 1'Ff ~ 'Wf_ I ~ ~U+tl 1:ff.f 
~O't~ ~ ~ 14~cHi'1 qfQ 411J•IIJ+tl ~ ~ at mT ~ 
~ 'Jfct>l<ct>l ct>t4';fiJ~ ~'*'11(1'1 41fh~Cfil 'Wf_ I 1ft ~cit cf;tr ~ 
'11+ti~JI f.:tk111~1< Wl 
• +t?.41(1lff<(t\ (fcrnr:r 0~ ~cT, "1'1~(~1 (f~ ~1<11~(01, ~~~' 'Cf"1", ~~ ~ 

0~ ~~ ~&rr +t?.41(1lf) 
• UNESCO "11\3(11~R'f, ('t~d 'i< 
• International Union for Conservation Nepal (IUCN), ~f41@(1, ('t~d'i< 
• CERJD, ~ em>~ 
• RONAST, ~+t("CI{, =1(1n6~="'d'!~< 
• ~ ~fdi~(Uf tnfq)R ~~ ~~' Cfif6+tl:sl 
• ~ldi~(Uf "1'1~1f'af ~ (ENPI-10), ~14PII J, 'iliT ~~~~<, ct>IMII:si 
• Centre for Literaey Enhancement in Environment, Sceince and Technology 

(CLEST) 
• Nepal Physical I Chemical I Zoological Society 
• Department of Environmental Studies (T.U./K.U.) 
• ~ I ~.trf. / fl.~. 
• "!lllfraC4'1, ~'1~fl 
• ~ ac ~ "1 rq: *e:rur ~ 
• Computer Association Nepal (CAN}, a1c4huc, ct>l6+tls1' 

• ~f.;;tf.:tq~:S· 3f"clnf'1. ~' 'J?Cilct>, ('tf('ld'!< 

~. itlt44'{Atlt'C 
q;J fi4~1'1cN (1'1ct>f1ltRIT GCI£1\3~ ~ fcfmrr ~ cF ~ ~ ? ~ 

4116lfl I 
~~ ~1fmq1cfi ~ ;:f; iiT ? ~1fu1q,l ~ ~ ~lfm41cficN afRn:rr ~ arn~kf"f.T 

U ? 
lfl ~~1'1ct>l Cfit4:ti+tfl<t'(11~ "1'1~'{~1ll~Ai '!411\3'1Cfil ~ ICT Park ~ ~ 

'7T~':r.~4'"'l'7T'' 1'f;f ~ ~ 411{;lt(l 
'f:f l T.WOT ~ ~n:rr d4t ~ct>l fi4catwP'fl 3ll<ff~T 3!4<'0Cfi'1 f.nfCf~ 3114'1"1'11 1Acf;r 

mflr 31 I~ lt ll Cli <flmT lfGT c:zntl ~· X aftcT 1!Elf 4~1 El<t' ~ €'1 it ft. I 
al f4~1'1Clil ~lflct>('iii4{;<C\(11~ "1'1~1j)~lll~Ai '! :;ll\3fi ~ ~(tHi~lf(<t'cN ~ 

<fm'{ '11il~ I 
~~ d41~cN f>it~l+tl f4~1'1Clil ~tl1Cli(114fl<t\(114 (1jq,f1lq GC'11\3'1 ~ ~ 
~ +tf<fqctul q;~ ~€'!~i'1 ~ 1 
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~5'qlf'<1<1 qil4~+ifH6aU(! q:;mT ~ ~ ~ ~ ~ ~~ ~ "{ 
~"a{~~~ I 
fctitiY1Cfil ('tlififqq q>l4~+it((6 ~5'qi~Y1 ~ ~ ~ ~ ~4j~Gil1~Ri ~ '{ 

~~ ~ 'f41t(< ~ r ~ q~ccdYJ r f4ctt(l<+il q~Jii\1\Yi ~ ~ 1 
~ ~::>'f.ti~Yi ~IR"(q;l ~itlliicti ffflqlq>~lq CNT q;l4~+it((6~ f<fflr~, fU~ r 
~4!GH4*1 +ilf.:tijt((6cb'l ~ r f4ctt(l<+il q~ccdYJ ~ q;fuq;) ~t(liHfl ~ trm 
~•11'31qQ I \3~~<'1 ~cU~t((6c6l ~ ~ \3q~ ~ ~ qil4~+icb'l 
lFfctqilflcb'l -armrr ~ ~ 1ft I ~ lJGl fctitiYi~l ('t')q;fqq qil4~¥if!i(6cb'l 
~qjqyt qfu: q;l4~¥iifll1Ftlctq>IR<11cb'l · -armrr ~ •11q~o; I 
q;14~qcb'l ~lctq>IR<11 ~ ~ ~ lFflctq>lfl r ~ ~ ~ q;l41{(1q; 

~ (action research) it I q;I4'{W~ ~ tR ~ r <1Rq;1cil armrr 
1ffl '!«l*cb'l. gffflql•ld ;ijlqt((6 (process skills) ~ "ij"lffl«ff ~r(PidcN ttTOliT 

\3~~(1 ~l~t(ifll ~ \ffll ~ ~t(ll4<'11 ~ qii4'{(1qi ~ 1ffr fctfliY1Cfil 
(1)q;fqq q>l4~+it(~ci\ 1.f~lctqil~dl tfflT ~•11'31qQ I 

._. Ollt'¥44{ii41~ 

q)) fctitiY1Cfil ('tjq;fqq qil4~qt((6cb'l ~5'qi~Y1 qfu: ~ qil4~+i 1Ftlctqilf1 

anAllYicb'l 't ailcr ~ "{ ~ ailcr ~lfli~GI ~C916l«_ I 
lJI (1q1$c6l fct~l~ll¥41 3tllft\i1Y11 1J<t ~ fctitiYiqil ('tjq;fqq q>l4~qt((6 wOe 1ffr 

~ ailcr ~ ~ ~C!P!EI'I{( I 
1T) <'1 q I $ci\ fit <J I~ q q I ~::>'it I~ Y1 lfit ..,.\3.,...q qrr=-m:r- ~ c:; ailcr qii4 ~ q f'i (6 -wflc 1ffr \ffll 

Cfil4~+i cfiq;~fl ~5'qi~Y1 lfit ~~~ q>j4lfl\i1Y11 GtYil\3161«_1 

~I qil4~+i 1.f~lctqil~dl 3ftl4l4Y1+il qi14'{(1q> ~ cf; ~ tJ; ~C!P!til«_ I 
sl f4iiiY1*1 ('t)Cfi{qq ctil4ti¥4 ctil4~\i1Yilc6l ~ ~C!P!ti1«_ 1 

~ ~i¥t4\: 
~ UNESCO: The training of trainers mannual for promoting scientific and 

technological literacy (STL) for all, Bangk0k, 2001. 
> UNESCO: UNESCO Resource Kit, Science and Technology Education, The 

Association for Science Education, 1999 
li> www.scientific literacy.htm 
li> www.science project 2000+ 
» STL reports Jaminu Workshop, 2001 
l-> STL Reports Kathmandu Workshop 1998. 
). STL Reports Delhi Workshop, 2000. 
). www.unesco.org 
). Mukherjee A and et al: How to make science moare friendly particularly to girls 

within the framework of ST AL, University of Delhi, 2001. 
» Modem Science Teaching - RC Sharma 



e"ifdt: Teachers develop• appropriate skills on students' assessment, test 
items constructiotr1, its reliability and validity, preparation of grid, 
efficiency to plan and manage examination for effective science 
teachin . 

,. ~: 
'lit ttTO mqf<R2-<17r~%cf;mqft~Q fu~~ f.:t +'011'\1fli ('f CfiTlh:rr ~~ ~ 
~~ 'i~''""~ ~ ~rr, 
Vl 'J:i'41f'1Qil 'liQil<fHC\ i~, 

lfl fcfflr~ 'J:i'41f'1Qil ~~ f.:nrtur wf I 

i$) ¥(fl4tt'14'1 q~:qC4: 
'J:i'41#'1, ltfe1q; ~~ +i'1l~itfr.=tq; ~ lFitlf ~ ~ '{ ~ ~ ift I 

~ cm:t ~. ~~. ~ err c;qfulqt ~ q~qtolfr+iifi '{ 'JIOfk+lifi 

q~ ~ ~ I 'J:i'41§'1rN T.fi'.ft ~ qjq'1'Ef•t'Ef1f ~ I +ilq'1~ +il:tk+iCfi 

lf~ "+inf iif'11JQ I +il':4k+iqi 'll~\ifl(! ~ •101(11t 'li'E<~h3'1 ~fef,1'1 I 

'J:i'4ft'1 qfq'1~ W''fllrr ~ ~ ~1\ ~ittf.:tq; URlJfT tft \l'"l ~fcf;I{A I 

'J:i'41§'1~ ~ cm:t ~ ~ &qc'f;j(~ f.:t<~H ~ ~ 11iT ~~~qoj 
~ ~"ft<f.:t~('f ~rt ~ '3iifl41( 11iT 1WfT ~ ~ 11iT 'J:i'4aOU" 
wf ~t<fil•t ~I 

'J:i'41t'1cfil ~ ~., '{ ~ ~ ~ 'lf« m fcfm~ 'J:i'4tt'1~ <ifRm 
~ T.fi'.ft ~ I 'J:i'4 I 1'1 f.:t < "ft ( '{ f.:t llfli ('f ¥ ~ tft I fcfflr~ f;(E\~ 
fucm ~ ifltm fu~ ~ ~ ~ f;R"'ft"{ iiff'1Qil( WI~ I 
m fcfflr~ ~~ ~ ~ q=att't•lft \3m~ iifi"J't~ li'A, fu'f!q~ 
~ '{ ~ ~r at<Oiff;(E\i$1 <ifltm ~~ ~fA", ~ '{ ~ 
~ fu~ rt<:r <f;'fld 1 ~ ~ ~ll1Qit'ffq-q,1 ~'*'ltt1'1ii1 amnnrr 
~ ;aoflt;<E'+il •JUIIr+iCfi q~C4d'1 ~ ~ 1 ~ mfu ~ ~ ~&T err 
~&r ~ fu1~ <g'fi~Q '{ f.:t<ro< <J:ti61cilqot ~ qftl q-;J 
~ I ~ 'J:i'41t•=f fcfflr~ trtmT ~ '{ \1fuuf ~ 3f1dloi 1R "+inf 
m f4m~g(E\¢l fu"qif~ ~ •1a,~rq(f; r~ tr.t wt ~&fur ~ 1 



•.;... 

¥) ¥(~11'14'1 'A4il($(6 

'{~11'1ilif ~ \Atlif(~(E\ ~ ttf.f ~~ ~ ;aq('f~ '{~1~'1¥11 
~ ~ ~ '{~¥1'1 . ~ \ACfil(tlil ~I 
ai l f'rtJlioii("Jiif; ¥{<'411'1 (Formative Evaluation) 
am f1oh~k+iff; ¥{<'411'1 (Summative Evaluation) 

3i) f'o:tJi\OI!(Jitli ¥{~11'1 
1ft Wll<k¥14i ¥{(0411'1 tit I fuetUT ~tlif~4>l ~(1'1¥11 ~ 
~ '141flattz ~~{:(6\cN f'lt4it~t>t'~ Wl'R 1Ft m '1(041 ~'1 
~ I lHi~l~ Pro"active '1(041§'1 ttf.f ~ ~ '3; I m 
'{~11'1~ ftrnr4\~(61¥11 fucA \i11~t<>c¥ot ~ TA', ~Jiol¥11 ~ TA' { 
W'l, ~Nt'tl~ oqct~l~4i Gf'11'3'1 ~~41~1 11ta I ~ 'i(W(41~'1 
at~qi:U~tli(61q.Ji1 il~i'iAi I m 'L(W(41 f '1 ~ ~ .,Prevention is 
better then cure" 3i~ '*~ ~ lf'i 'JfrGf Wr ~ mr.f ~ 
~" ~ 1i'11~d~l fli~'1~ '3; I 

am f'.:toil4k+t4i ¥{(41J'1 
fcrnl4\~(61cN · ~ :aqt>tfau ~ ~ TA' tACbw:>l tt,~l1'1 
f'.:toil4k¥itli '{(W(41f;:fJ tn' I~~ m'CfiT ~ ~ ~ f.:ruTlf 
furf ~ ~ l4) ~I lfii I ~ 4l1l4 dl eN lfTtJ'<'f lffr « HI 1'1 ~ m 
Ytbl<(fll «(0411'1 m-m 3tq'1l~'tl\ I 'lit aftq~I~Cb Ytlifuq,1 ~ ~ 

" c. ~ ..., 

l4~t'tl~ Retro-active ¥{(1411'1 ttf.f ~ I 

·-1q Ofk'iq, tt_~l~'1 \ r.toil4k¥1Cf; 1_~1~'1 liT ~q; 

~."«. ~~mrr f.:t olzu ("¥1 q; iJ~ 1 ~·'1 

~ 7ff ¥{~11'1 fueror ~tlil~cN m 1(04, , '1 ~*'~iN trGlf err~ 

~ iffi'Gf'( ~ ~ I ?.if ~ I m f.H""d< 11M 'i (W(41 ~·q; '1 
f'.:t<""d< lfM 1{~11'1 tn I ~I 

~ 7Rf '{(W(411'1dfit ~ ~ fu&TUT ~lp) ~ ~ '~~ ffi 
~Cbl,'il Wl"R ~ tn I ~ lf'i { 'liJ(IOiq~ ftq tit I 

~ 7ft ~mw~ , f'.:t<""d< lftStS<il t!f 01 ~~ lft564ltf01 ~ m , . 
9GA~I 

't 7Rf '{(W(411'1'lil 311 "d~Cfi 1{\'41 ~'1$1 ~ 1.~11'1+11 ~ 1.~11'1Cfll 

~ ~ 1Jl41'tr ~I ~ ~ lWf ~ lfft;:g; I 



~ m aftq:ql~ij) m ~~q~ an4'iifl~* '{~I~~ om 'f_('411~ 

at~14'iifl~4i ~<E\4GIIC! ~ ~~~I ~(E'q$1 ~I 

~ ~ ~ ~ q; I ~ =;fl +i $1 ~ ~ ~ cwt~ 
W.w ~ f.1+tiOI4)1 ~ ~ I '.11+tlofl4i(U14il ~ 1}ft;Q I 

\S m 'f_('411~ 4)1~~ ... ~ m *1~1~"1 q; I ~ =;fl +i GCI~<4l'l 
~ fui f: (E\$1 ~(~4~<11¥11 ~ mit cqfui ~ (':\r¥1 ~(~4'1<11+!1 tmwft~ 
¥tlf.l~ I ¥t I f.1 't9. I 

V) ~<11tff '[@tlf'1Cfil ·~m.t'1E'~ f.:t+tfa1: 
fcrol~f;(E\¢\ fWm ~ ¥(('411'1r¥1 ~ r¥1~1!~1 mfcm ~ 
f.i+tfUIJ("ftij) '(('41f'1Cf)) ~ '{ ~ ~ ~ ~ ~ ~ Q I 

fcrol~f;<E'cN ~4il~(>11t f.i<"'"H<11 ~' ~4il~+il <1~1<14i<11 ~ aN~ 
lfm, ~ '{ ~ ~ ~ 4J<I\iFI4il m~ ~ ¥(('411'1 ~qftf;l~ 
~ I f.1+tiiltk¥t4i 'f_('41f~¥tl fu~ m fcror~f:<E'(>iti ~f\it4iGIIC! 3t'j)41¥t'1 '{ 
'ft6\{lqOJ ' 4J~(f;'J tfQ I ~ mfl1' ~ ~~ t;ri -m;)" ~ CIT t;ri 
CJ~4i' (fltR ~ m 1 ~ '.114lt<*" m- m '.IIP:tiltt(>itt ~ ~50'iif414it 
(portfolio) qf;J ~ ~ I ~ portfolio liT ~~ ~ q)J~~~ 
41~lt(f)) ~ I \it~GIIl ~ fcftrn '{ 4cl+il'1 ~fuctit ~ ~ ~ I 

f.i+tiOtk+t(f; '(("lllf'1 ~ tll~4tfl ~ oftq;J 344~1~~ I 
• q;~ 
• •[f;4il~ 
• ~~~ q-fl"&lf 
• at4t'fl4i'1 (~ofl¥114.'1 '{ ~ ~) 
• ~ (~f'*f<1 '{ tiC!'11C{tt ~) 
• q~tfl'1~' ~ (~ ~. mlf1.fT ~. r.rmur ~) 

I 

f.1¥tiO•k¥t* 'f-(4''~*' ~ cWT -nrrr= 
• atq~")q;~: at4i'flctt'1 f.1+tiOJk+i4i ....,..¥(~ ........... 11-.-~Cf;.fl.~ ~ '{ '.llf-4~<1 WcFf Eft I 1ft 

S)t'.ll$1<~ lf'f ij~~ I 
'q)) ~utl¥tt4'1 
~) (l~q -if~ 



'ifi") ~ufhU4'1: 
~ 1ftq;) q;flt qr ~@I\3Yl it4C4f;IHtlt \34¥i ~ufl:tiffffl mfi ~1"1' 
lf.t q;flt ~ ~ufl¥114'1 it I ~uf1~1t 'i~df<cNcstll ~ lf't ~l I 
~ ..(j f; <'i f.:t ¥041 g 411 < cfil Wl: 

~ ~(€Qkff41 ~ufl¥114'1 
~ ~@1('¥141 ~ufl¥114'1 

rcror~ wt ~ ~ .~ ~ m~ ~ ~ CSI'11-a'1· ~ 

~ 3ff 

(q)) ~~I ~ 

(@') 'CJT'lf:~ ~I ~ 

(lf) 4i~i'l411tff ~ I ~ 

(~) ~~I 0 
.-. 

~ ~ ~(1141~1q$t qf;qaftlr ~ ~ tr1 3flct~(l4) 61f.:t((ffl ~~ 
:~ 1~: 

(Cfi) "di ~ I 't 

(@') ~~I ~ 
(lf) 'CJT'lf:~ ~I ~ 

(~) 41~i'l4iltff ~ I ~ 

<sl ~~~ o 

-~ 3fi 
(q;) ml"~~ ~ X 
(@') ~-~ 't 

(lf) Gfu,~~ ~ ' 

(tf) ~,ufu-~ ~ 

<sl ~ 9 
~ <11f('!Cf>l ~ ~ ~ Tfu;q;r Tf cn a~~~411 3fTUT{ ~ if4i'UmcR 
3J1l1T lWfrf lf~ 31C4W41'1 fcffu ~ ~'(tiqkff41 ~ufhil4'1 it I 



l4111t'ftcti 3)oft¥U4'1 (Graphical Rating Scale) 
~tflHf•l ~ •!ol~(6('flt ~qq~~l ('ffi ffln:rr ~ Tffr ~qqdct 
~ 'T'f~ ~ q;p.flf •11(11C ~€1k'itf; ~ofi¥114'1 ~ I ~ 
~'QI~q)l m~ 1A ijql<=('ftt f.1klli~'< ~ lfYt ~pq;;;a 1 

+ 
~f\it~~d 
~1A 

3tlq!fq(f)dl ~ ~ 

~~ ~lr.f 
1A '14<1\3~ 

q;\)~Cfiltff l€1t'Jf.1 ~ ··~~4'1 ~3t1~f<q)l 3fl ~ ~ ~ lf'l ~ 
qf.t ~ ~fct;YQ I q~f•t<=i ~ ~ 4f~~Cfil ~ fct;~'iCfil ~ofiitl4'1f;(i' 
m m ~flil;u"{ I 3fFlT 1frtR TA d~Cf;lcN ;flicq,)oratl<! ~ ~ 
~qfCfi('fjqij'4j ~ fJOf('flt 3ff ~ ~ ~ ~ lf'l 
~I 

3)oftitlq'1ifil 'fll,qlfl" 

1. 1ft~ lfYf ~~I m~ ~f-it~4•t ~ ~f4;;;a I 
~. ~'Qt~hbl ~qt(l(cN (j(1'11f+tCfi 3Wlq'1 lfYf ~ ~ I 
t ~Cf)q 24' ~ 1ft4fil q (!Cf)q(!iji ~ tA ~fct;<{l I 
¥ . rcnrr~ m f\iqjCfi('ftqiN ~ lf-f ijfct;<{l 1 

v.. fcftrr~ ~ aqr f.1~-t'1 ~ ~ amm ~ ~ 1 

"oft it, q "'"'' • it 'lila t~+'= 
1. 'i~""'it' atqmCfi'1ct>aiiN 01.1ful••a ~ tA-~ 1 

~. ~Cfl4<:4'itt ~ 1W-f ~qtm ~ ij~f'Q 1 

~ . '{~11'1Cfidi ~ '1'¥f~'il ¥{~11'1¥11 '1ct>l<kit4' arm tfif ~ 1 

¥ . '[~11'1 ~ ~!fq~oflq itl~'1 I 

ffif¥f ~ofiitl4'1(11t VJ:tfqCfjffl Gf'11\3'1 ~itqJU~ ~ Cfiit\Jilflf:(6itl~ UIT'f 

~ "«fCrcll ofl'{4Cfi fWt ~ I 

V) <'ft~: 
~'Qitfit((6<i) ~ 'Gf'AT, i<Qqt(l( 'Qqf 3tiT:tf<OI ~ ~ ~ ~ -cnft 
m)q;) ~ ~ ~€11~q)l fcm~f:(6<i) ~qflf(('flt <iii!q~ ~ I ~ 
iO'ft Ol.fqf;f(f;(6<i) ~ ~ ~ ~ ~ ~f14ld ~ I ~ ~ 
'1'J'11itl ~€11~~q,l ~ I 

~-·-------------------------------------------



~~ flil~~~ g; 

(Cfi) ~'{t<¥11 ~ ~ mlf ~ ~ I 

!Vl 9)('11f)i'f¥il Cfit ~ mlf ~I 

(lf) ~f;¥if'<1¥il ~ I 
(tf) ' ~ ~~~141 g; I 

(~) f,;,~~H ~ \3~H~Ilft!J:.ili g; I 

~ ~~~~~ 3HTHOicN ~~l'i1l~l TA ~ ~ 
f<:ror~ flil~~~ i"i~U+1 I...SU +1 +1~~ 1~1+11"'4 

(Cfi) ~tii~Cf,l oqfuieq 

-~~ 
-~ 

- um ~ WJiT ~ i>t~u"""' 
-~~~ 

!Vl ~tlli'tltcN P-til414ii'fq 
' 

- f.:t q ¥i f<1 
- ~'!~ll~(l 
- i't ~I '1 ~i\ i't 

- flli>I'1~H ~ I . 

(lf) ~ f<1 fhfl P-fi l4 I 4ii't I q 

~ 

-~ 'T.fTV mif 
- tliw1~1< 
- 34'!~11fu(l 
- ~~~~~fi meAT ~ 
-wwq;rq~~ 

<i'i]l~-(1·1 Cfilt~lt:\61 
9. f<:ror~ &414~1~4) Htiltlflii'flq ~ ~~;:g; I 
~. ~ ~¥il4¥il ift' ;tt~~l~f;<E' ~ ~~;:g; I 
~ . '{~lt'14idii'll~ ~ ~ I 

<i'i]l~-(1+1 ~CfiiS~It:\61: 
9. ~Tft "fflm" lfOt ~er fu~ atiCl~ltflial tffil1 

. 

WI rf;ftfi~a 

'I 

I"' fl{fu ~fq;~(l 11'1 +--1 

il 
il 
II 

] 



~ . '{i'41to:t'il C4fui•ta arrw err ~ tf.t ~ ~ 1 

l '{i'411"1'il fc4~<Ht4hl<11 q;q ~I 
¥ . ~qf;I<Clil ~ TJii<'(ii\Cfil ~ ~ lffr ~ ~ lA llTJT ~~I 

atf\t \'lQ : 
fcror~f:'(ii\<d•l ~ ~ ~ ~ ~~ Utif ijfcl;'iJI I 

q;) EIC!"'IIC{<1 ati\i~Q (Anecdotal records) 
V l ijf3;q(1 ~ (Cummulative records) 

~) QC!~Ii{<1 att\1~4!1 (Anecdotal records) 
~ 'EJRr fc4~'1~Cfil dllfll<'il "Om'{ 41~((*l ~ ~ t¥C!"'IIC{<1 ~ ~ I 
fu~ ~el ati:4mClio:til41C! lfijt'fl~ ~ qR ~ Qijt'fl~ ~M 6lfl&lfP1 

~~~~· 

~"'1 'EfRr err Clil~*''i err f\it~q,~gfu m ~<li~Cfil gfdf\llfl, ij(ti401<11, 

~ctf:l < g~~lo:tf:'tb ~ ~ ~ ~ ~ err ft:t<"d<att•tt~ ~ ~ 1FT 
ijfcl;'iJI ~ ~ EIC!"'IICJ<1 ~i>\@\'l il4<1h:f~Q I 

t¥C!~I1d ~~@q,) fo:t~:;;:ca ifm ~~((qr., iji¥H1dlfl f.:n:;f ~EtlfC4«JCfil ari\i~@ 
~lffr~~l 

rcror~ Tfrn 'f{: 

'q;&lf: 

~ ~ fltfu' ~ ~: 
EIC!~ICfil ~: 
'EfRr ~ qfu;q,1 fcq;jfltqofl: 

'EfRr 3tf\1 ~@ ~ Tfrn trr: .. 

ttl~l~ att\i~ijif;l Cfilt~IEi\&: 
EIC!"'IICJ:'d ~ ~ ¥ ~ ~ CIT EIC! '"fl'il 4€il((q,l ~C4t<I<Cfil 
3i if4('fl4>"1 lffr fcf<lltffq,1 '{i'41i"'l lA ~ I lfijt'fl' q~ 34C4~lCli"'l '{(Olflto:tCfil 
~ mu'l lfT'fi Sl~l•l'il ~ ijfci;"Q I ~ ~ q;j~~lf; '(ii\ f.t¥411iijl( 
W{.l -

9. EIC!"'IICJ:'d ~ rcrot-~ 6lffui('qq;) ~@1\Jil@i lA ijPcf;"Q I 

~. ~ rc:.~~t!f011!41(! ~ o:tfd\i111!41C! fcrortffq,1 ~C4t'il<'il ~c.lR ~. 
3Uq~qq; ijHi~lt< ~. tr~ ~ TR ijf:lfl•l ~ I 

~------------------~----------------------------
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,. ~: 
m m q~ijij)qfiA lmlflij)tH6 f.:tkif(Wff€4(1 ~ ~etlt ~ 
Cfil fufi ~ ~ «"tflctid ~ q:){Cf) Gtdl\3'1 I 

' 
Vl ~ ~~ Gtdl\3'1 I 
1fl 'll~"''$1 ~r.fi1rnr ~ ~ lffiT ~ dfiij;t(((t\ G4dl'3'1 I 

an IWfi ~fa ~ · 
fcmR fu~~ ~ ~ lf1 -.:R ~. fulr ~ 3ff4Cf~t<(6$1 
atCH:tql~l~ i'l~t ·~il~l lf't f<idl'ki atlq~qij; '9; I ~*11'1ctil ~ q«J:f1(6c6) 
fu~ol~ctii ·(Gile ~'Eittfit<(t\cN ~qt<l<fll qfiqct"'' ~ I ~ OQqt<lf<cti 
qf<qct"''t<(t\*'" atq~ .. jij)"" lfol, ~ ~qt<l(f\(t\('"' q;p:n:f m :aqtqt<(t\ 
q~'€41'1 ~r ~ ~ -.:R ~qt<H~It q~'€41'1 lfft ~ <ft-~ G4'11\3'1 
atlq~qq; ~~ I fcmR fu~ ~ ~'EII~t<(t'$1 ~q;~~~lt lf+llqctitfl 
G4'11\3'1 ~ ~ij)lictl atqfifiCf,l (~) q,1 ~. lfol f\it~qtfl qf.f 
~ fcf~ ~l~ctil Vf'1" iiRll tRmr ~ ~ I fu~ ~ 
~'EII~t<(t'cfif '{t'41f'1 lf't G4'11(..:c6l Vf'1" ~ ~ Vf'1" tn ~ ~ 
'll~'1t<(6iil<l ij<>'ql~"'' ~ ttfr&IT fufi f.:timr tRmT tn I 

fufi ~m 'lfr&IT fcr'EIT~t<(t\cN ~ij)~~~~~ ~ l1't ~ ftrfi ~4+tc6l 
fuet1JT ~Tlrr ~ ~ ijt<~l•f\ ~I ~ctil~fll ~ Wf>r fcm'tflt<(t'$1 
~ ~ Cfi"RlJT lffi1" ~ 411 \3 ... I f<1 q ~ (1 (t\q fll 'll ~ ... q ~ f.:t1:riur ll't, ttfr&IT 
ij<>'ql~"'' T(;:f ~ ~ 'lfrlfllt<(t\cN ~ ~ rc.m~t\(t\~1~ ~ G4'11'3'1 
fufi f.:tilfd" tRmr 3{TUR ~ ~ ~ I 

am 'R1 fl if! (1 trthrr: 
'lfr~ «"t<YJdl G4'11\31~1' «iflcti<OI ~ ~ 'llffl41G41c :<f4R q1fi~$1 
'll~"''q~ ~ 'lfrm ij<>"qt~"''~t~ «1flctid ttfr&IT ~ 1 ~ ~ ... 4$1 
«"ttlffld ~r&IT ij<>'qt~"''ril ~ 'f.t<Ot~4(t\qf11 ~ <flm" ~ 1 ~ 
rn-~ ~~ ~ ~f\ttii!)ij;(OI dtf('ictit <flm" tiTfr ~ ... qf\tfi, 
q1e5~~fi~W ~ ~ ~fl ... *lt<(t'$1 ~ ~ ~ <flm" trrfr ~lft'UT 
(Pre-test) TlfRJ: I ~ 'lfr~ 'll~"''ctl ij;f3'1ti«"t<fll ijfll"''dl ~. 
~. lf"Vnf ~ 11m ti~'1ft(6 fli~t~< <tf€4~ I ijfl~fll 'll!t"''ij)l ~ 



4>¥i>11lfl ~ ~ ii4'11'i~ I ~ ~ fcrm~i5(bcN mftr atiCf~~q; 
frt~wt ~ ~ q-fl-err ~~H1'1rN ~ ~ ¥ir?la~ufrtq; cttatct<Utt1t{ 
~~~~ 

q-fl-err ~~lt1'1 ttfu qf.f '3:0<':{fui4>1 qfl&iotCbl ijJi~'il ct«j;•taat ~ 'i~\~a 
tm( ~ mftR 3ff'1" 1R ~~i4d 3TTUf{ <flm ~ ~ ~ 0~ 
~~ f.mhur 41~\tCbl qftfir f1nf ~ q;flt ~ I ~ ::s!ICf~~q; 
i4<Uti5<b atq'11't< <flm 11ft- ~'*flt1'1 •t~ ttiN trtlerr ~ ~fl~a trtlm 
(Standarized test)~ I 

fu&rcfi ~ ~ «< f1 4id q-fl-enq;r f\1 n:f d I i5 (i:\ 1'1+-<1 I '1 ~11 < Wf; 
';fl.~. fuerq; ~ q-fl-err «~ fl ~a q-fl-m 

9 'tq;qzq; r.rm-ar ~ trfrerar 41~l(cN ~ ~ ~~ '1iN q:i('q) m qcq; 

~d"1' ~ tJ'l.OlT lf't ~ltfl'U'\ I qcq; tJ'l.OlT lf't ij fq; <U. I 

~ Wffi" ~ lf'f ~f41«& I wmm m¥iT ~ ~ q-fl-~ 
~ tfii I 

~ m~ ~'*flt1'1cN ~~~1'1 ~ ~ ~'*41(1'14>1 mftr ~llS(! 
ij~'i:41t1'1 fcriU ~1¥11<4 ~ I 

~ 
f.:t~~l4>1 ~ ~~1(1'1 fqfu 

3Jq'11'i<U I 
't ~<flm~l fu~. fq~~~) +i '11 <U111 '1 Cfl Cfll 

~tltt,!"'t;; Cfl 1:;1~1~~ <flm ~I 

~ -trflrn ~ ~+i~~ I Glff'l1cf) ~ ~ +i ~~ I 

' fu~ ijl'il~ 'J'1 <I Cf ~l 4>'1 qfu ~ ~ ~lf~~OI 11ft~ 
t.n"'1' at '11 "'U I ~I 

\3 q;+r fq ~ Cf ij ;:ft lJ ~ ~d ¥i I f.:t <U. I iftr fq~Cf~.fl~ ~ W 'ilfif-u I 
c; \ffi( ~4>1 q-fl"ellJTm C4fdicN 3fFf fqfu fri~ i4d ~ I 

lJ'lTCf' (Hallo effect) ~ ~ 
~I 

' m~ f.1 ¥ifUI 'il qiJOiij'i~ "{ ~ f.1¥i\01Jil ~ ~. ~ ~ ~ 
'(1~ I ~~tfiil 

V) qfli$Util ~~'i: 
~l¥il<4d~l l:ffl'enml +{t"lll~'1cN mftr ~ ~ 3TTUR ¥ilf.1~ I ~ 
+{t"lllt'1~ ~ ~ ~ ~ I 
<t) ~ l44ilijCbl +{t"lliG'1 ~ ) ~ l44>1~cN '15'41,'1 '~ 



• 

~ l{~lf'l \114l411<"+i4i qfl1;1UIG41(! 1Tft;u 'ijOf ~ ~ ~~~~ld r 
<Hq~ld ~ 1{~10'1 ~I \iff~ di~CJiliitiC! ~ qr-f ~frf;;u I 

. l fcm~tHi\cN fuq;r{ ~q~fiu 1{~11'1 j 
l 

I 
I ~ ~q;~~~ ~ trtlm I 1 ~ ~Cfii~Cfil ~ l:lril~l!("qq; trtTm 1 

I 
j I 

l ~~~~m trtlm I ~ «:l ~ H'l trtlm 
L 
I I I ~at<tlkqq; trtlm J ~~~~o1\1 -.R ~· mer~ 

~ trtlm 
t\q;~ 

~~ill~~~ 

. 
lat~~q;fi;qq; ~~ 

~ fl1~~~~ L 

an ~1!4~tld 1ffllrr (subjective test)" 
f14~~41d qfurr q(PHI~flii ~ ~ ~ ift ¥. ~ ~ (1' jq;R;jq 

g; I ~ ~ 1{~11'1~ ~ ~ ~ tRT~ <it\114ii<Cfil ~I 
}1> f.:t Gl otl j(-q q; ~ 

> W2T \hHk'i * vrrr 

f.:t .. iQ ~c-q It) 1J1'f. 

~~ f14~~\ll~~ ~, ~~ +i'I~CJidl, ~~~~01 eTlrnl', 311(11~'11 , 
~'il~~'ll ~ l{~li'l TR ~~~~ Gl'11~c:tcN Y~'lf;(i' ~ ~ 
~~I 

f.:tifiQI~C$ 1lU'1C$1 ~ 
}1> ~~~~on<"qifi ~: f14-~ttol 1A ~ ~: fcrnn:r fit~~Cfil uqr "R1l1T 

q~ fc:t~~~OI •11t<1~ I 
}1> ~o1kqq; lif'1': m 1A ~ ~: 1.114l•1~11~1q1 C02 niT'« G1'11~~ 

oflCfilq)l ~ 'Cf1JR •If~~ I 



~ ~·w·l'l'€1'1k+i$ ~~ 
~ q)(1'1k+i$ ~I 
~ mm-r ~ ffi, 
~ fr1o1~1r+i$ ~~ 
)> 9)(1 'li (1 TR ~I 
~ ~ fcrT.:rR ~ ~ 1Jf'1" 

(;:ftc: fcrnrrr i4~~+11 ~ tn'1(11~ ~s:f>~ur o:rnr~ 1liT i4~1tlfqi'{OT 
<11f('t$1 cst'11~ttctl~ \ifl'1$1fl¢1 m 1=I'P-f ~ <l~ttcN g;, 

WeT \i'tt<lfflifi ~ ~ <:4~·~:]141<1 lffr~ "(1C!JI~ mit, mt'f t ~~ 
\1ffi" ~ 1H '1~<6 mif 'dfHk+i$ ~ ~ I 

{A)e) \i'tt<l ffl ifi c.n '1 ifil Y ifil < El (6: 

~ ~ Vf'1" (logic) 
)> ~ 1Jf'1" (recall) 
~ ~ Jt '11r+i $ 1Jf'1" (creative) 
~ q~li.fl<1 Vf'1" (listing) 
~ q;rror Vf'1" (reason) 
~ (_fAT 1Jf'1" (comparison),~ 

WeT \i'tt<lfflcti Y-'1ctil ~~'4<11(('(6: 
» qft ~ +1 ~ +1 I 1Jf'1" f.tlrtor Tf'f ~frt>'iJI I 
~ \1ffi" WeT t ~ ~ I 
)> f'cl!fq~oft~ '(" ~cRIT ~ ~ I 

am q~l<1 1.N'1" (Objective test): 
mliT \1ffi" ~ ~ '(" ~ \1ffi" w=nc 1fft ~ g !f '1 fi(i:\ C4 'RJ:4 I <1 1Jf'1" ~l I 
C4 'RJ:41 <1 'H '1 ctil vcm-: 

~ ~ 01\t ~(completion item) 
~ ~ fli(11'3~ (matching item) 
~ 8\q;~~q; Vf'1" (tme false item) 

).. C4r,~q;ftx!Cf1 1Jf'1" (multiple choice item) 

.. 



f~nq .. ;ftqdl. 

'{i"l411'1 eN 3I1UR lfN'1" tt I ~ fit~ q ~of\ q ~ ~ "ij'fr '{ i"l411'1 ~ 
mA I \iff ~ '{i"l41t'1 lfif 4!itf\ilt(cN tt ~ lfN'1" ~ ~~ 

· ~l+tl3'\itflf'{ui at'TUR, GRTGR +tl~l+tl 1fit ~ ~ ffl~t•ui ~~q~of\lt<'tl 
~ I ~ eF f4ttq+tl ~ f}:ttuvftcN lfN'1" (q"filffi") ~ I eF IJI~I<cN 
q (¥0, \0, c;O ) "ljJJt(f ~ I Tf= mft liT ffiiT qcq; ~ ~ f}:tf4qij,' l ~ 

am.nTitT "{ ~ IJI~lfliil<l ~ qfflffi" ~ I q~q(!~ ~ fcfflr~ ~ 
~ ~ 3ff cn ~1&1130\ifflf ~ m q "ljJJt(f 1ft ~ ~ +tlq'1totlt 
f}:t~q~;f\q ~I 

f}:t~q .. oftqdi¥U '!tqdql ftif41filflid Cfl<hH&"l lJ1fTCf ~ -
> qff&fOT ~ ~ ~ qr ~ m"t1" ~ lWr-f (qff!ffilrr) ~&11'1<'11 
if~~ I ffi"lRt lfN'1" f1t~q~;f\q ~ I 

)> ~ mm ~. ~~ f4f+t(OI, (f'11'Cf, ~ ~ ~ 4>1(01~~~ 
~ qftq,1 ~ m 1 3RT: ~~ ~fffi41<'1, ~~~fl~~ r +tl'1~4> 
~rqt1'1<'11+tl m tr.t ll1iT ~ lfN'1" f}t~q~tflq ~ ~ 1 

> qfrenq;T ~4>1 ~ lT'l fu~ f'1~i4<'1 ~ ~ «ft 
~ 3ff IJIGT'1' lJt+tT lfN'1" f}t ~ q ~ <1) q ~ I 

~ a~f1t~q~of\q arral<~~i'tl~ ~ "ffcm lfN'1" ~~q~rflq +uf'1<u~ 1 

3f~ f'ct ~ q ~ rfl lf <'11 CN f.:t¥•"'1 ftot RiJ <'1 3fTUTmE' ~ ~ ffi Q'( -
}.> ~ ~ (test item) liT ~&11'1<'11 ~~I 
).> ~~ ~~~fl~4i, +tl'1~~ ~q&iliiCil ~rqf't1d ~ tRu; I 

> ~ lWr.f f'1~i4d +tlq<h\54>1 arrumrr 41~'fi~UI 1 

> ~ ~ qr ~ ~ ~ ~'{t<+tl ~ qcq; 1pftlr l1GT ~ ~ ~ 
~~I 

> \iff q-fi~ lfN'1" 1Rt ~ ~ 3fFf ~ m 1 

~ ~ ~f4;<u; ~q~<1)q(11 lffte.o1~~¢) ~ 'T'f ~. ~ ~I<OI~ 
~ ~ lfft~ fc4~ql~ ~ I f}:t~cU~ ~ ~ ~1(01~ ~ ~ 
~ dl!4totli ~ ~qCSCil ~-qcq; lfN'1" ~ "<" ~ Jtlq'14il mf\T 
lfftelVI' CSC'11,t(Cf,l ~ I 



an q ft 1ft., vr. q ft lftlf fctftf 
~ tRle1Uit'11t ~ f'T;:;f ~+t4¥U t.PftTr lfft ~ '.illt<lltitlt ~-~ktotl f.lq;lifl 

fcn ct ~tf\4 dl tffiT t1 •1113 ~ rcrtbmt ~ 1Jtf: ~ F4fu ~ 1 

qftlftUf 1j'f. qftlftUf ~ftiCfit Cfiltlli\fls(& 
~ lf« fclftnrr ~ '.il- i1 t'11 t ~ qcq; ~ lf1 tR ~ "{f1flf ~ ~ ~ I 
~ 1f« ~ ~ "{ mn- qft~ 3fqftnn ~ 3tct~lft(t\ m ~ 

atroT ~ 1 <R f4tu~q;) -uf\f{ct>, +tlii~ct> "{ ~lfi4cN ~"di'iiidl ~ 
efOJliT ~ ~ m ~ f4~ctttofl4dl+tl 3fm" q-;f ~ I 

~ ~ "{ ~ qfii!{UT MGictil 3fct~lltl w tf.f ctldct<of14 <NT <rrR 
atct~l~ ~ fcnct~oflltetl+tl arm tWt ~ 1 

~ f4~1~*t qf{qCfq ~ (maturation level) ~ ~ f'q~q~tf\ltdl¥41 arm 

ffill 
> q~qCfq ~ ~ ~ gq'>j41Cf>l 'l~iifl<t'cN \1W ~ ~ ~+tltltl 

. 'lffG' "f~<~ltl f'Cf~q~rflqdlltl arm ffiJ I 
~ eqf\tleq tRTI!lUT "{ ~ ~ f4~ctttofl41¥tl lf« f'qfu~ ~ tA 
~ ~ sqf\"tieq, ~ "{ ~ tt+t4ct>l ttl~ttlq qf{q({01 ~S<fl~ I 

~ 1f« fcritnn tt+tltcN ~ ~ 1'f1 ~ I ~ tt¥44411 3f"d<lt'1 flii1113i1 

~ ~ f4-ctttrfl4etl+tl arm ~ 1 

~ lJ'f~ tRT&TVT fcribq;r q; I ~C:I fl<t' 
~ 1f« rcrtbmt q;1f "{ m 13 il( ctil $(!1 ij;!Je; (t\Jt I 9"41 q ctil fl (bq Gill ~ 1f't 
~I 

> 1Rr f4fbi>ilt "speed test" "{ "power test" ~ mflr :aqqm +tlf.l~ I 
~ f4i11"'1 'lctil<ctil glficiJtl (Heterogenous test) lf« fc:nctttoflltdl ~f.l=ct>,...,l~~ 

rc:tftli'ltt um +tlf.l~ 1 

afT) ij Itt if I itt< ~ I~U q ij oft 4 d I fctftf 1tT a q;ft;q Cfi if1l"T feu q ij oft ltd I ~ 
1f« rcrtbmt Parallel form method, Alternative form method, Equivalent form 
method "{ Comparable form method \iffifT ~ ~ 1\:tf.l ru; I 

tr« fcritnn ~aftlr m "1'Ji11~ ~~ct~44idl ~ 1 ¥ ~ ~ 
~~ tt\f;+tl ltJ;qzq; qr cf;tT tt+t4c6l 3RR1n' t1l1I ~ 1 ~ ¥ 
tRTIHVT i1 'Jiil Clf ll "C.lNf lftq;) 9'J".<<l'l ~ f4 ~ ct tt ;ft 4 d I eN 1JOlTf ~ I m 
f4:tct~ofl4dli'll' "Reliability co-efficient of equivalence" ~ l lf« ~ 
~ tt'iliil"d< tRl~Oifl<t\Cfl) ~ '.il~41il<l f1nctttofl4dl tffiT i>iCII:JG; I 1f« 



fcriUm ~ ~ gFHHbcN ~. ~. ~'ii'H11, g~n~frtq; ~qi(b4dl 
~lf'f~~~~iif"RAI 

lRJ rctfb4il 'fiiS<Itc+' 
~ ~ ~ ~ ~'i~'il 1FinT 1f'f ~~;g; I 
~ lit 1FinT speed test q;r ~ ar4T '34'!'ffi Jtlfrt;u; I 
~ Power test 11T ~ 1FinT 1f'f ~fcf;;u; I 

1f« rctfb4il ~'fiiSilltc+' 
~ ~ ~ ~ 'i I '11 '"d < g ~ '1 ~(bc$l f.f1:rivr 1f'f ~ q;f?;rr lf11 
~ ~. ~ t ~ \rltTGT ~ I 
~ ~ 9"f'17til tffrerur ~ ~'i~'il 1M f4~1tfi~(b Bore ~ ~'ffiQ'( 3ff.J ~ 

f4!fq~;f\~dl'il 3RR ~ I 
~ ~ tH'1cN 1FinT TR ~'i~cN ~ Wlft ~ fcf~q~;f\lldl'il 3Im tJtQ 

I 

l) ant fcf\fl~d rc.-q~tfl~dl fcritf 
~ g!f'1tqJl(11t ~ ~ ~ mT ~ ~ 1FinT mT g1<~111cN 
~ ~-~kl~¢1 atltll<'il ~ f4~q~..ftl1dl('tlt at'~ ~ ~!(q~tfldl 
~I 

~ 'l!f'11q<fH11t ~ \lJllllT ~ Tf<ri" lflT t fqtn:r (odd and even) 
~(ijqlqil 31TUTntT 1'fAA" ~ ~;a('tl~ lflf-fcNll ~!fq~4l~m MeT ttf.f 

~· 
~ ttf.f g lfltl Cf,j 3U '"d~ q; fit !f q ;a oft~ <II ~ 41\3"'1" 1FinT ~ ~cmuT ~ 
'1 il f{;f d fqfu l1 ~(if It ¥t I frt 1iA I 'lffl' f<ffinrr '1 ~ '11 ~ i'fl CN '1 H~ (6(11 ~ CffiiR 
~(€lli¥H ~ ~ I ~ g!('1{((bcN ~ lM tllf-~ ~~@41¢1 
31'TtlR'liT lf'.t ~ I \iffiit-g!f'11q(f1Jtl ~ ~.~.~,\3,~ .. .... .. ~ ~(<9lfl('tlt 
~'3C!I'il ~ ~,¥,\,c;,~o ........ ~ ~(<9lfl('tlt 3fCii1 ~'{t('il ~ TA I ~ 
lfGt g!f'1fi(bcN tlifli'11~ ~ ttf.f GffiGR ~ ~ ~ fc:c!fiHirfllldl W tf.f 
~ ~ ~ 1 ~ -mr men- tr!filla ~ ~ '1!f'1tqtfl('t•t ~ 
OT\f¥rr ~ lRT ~ g!('11qJltfil ~ gN11~~(b t.JTl<f ~ I ~~Gfli! 
g!('1{((bifil ~ 3tl"'d~Cfi ~ tffiT ('ttlf'3'1 ~~~ I 

lRJ fctfb4il 'fiiS<It'l+" 
~ g !f '11 q Jl eN ~u raf{q; ~ TfiiT ('ttll ;a =l mum-or t ~ oftq;r 



).ol> CJFfi<H-fl4>1 CJFI(((bcN q;f3'11t ~ WWf ~ ~ lfit ~ 
w:~w4 '11 1 

q rc-ftt+l ~Cfi''""'"' 
),ol> ~ 'l~'11qt't)q;l ~after \ilfq ~ 'JFl ~ \ifl'14>1f\ ~ ~tlltfi'il . 

3RR ~ ~-q~of'llHU'il ~ 3RR tf4' ~ I 
}I> ~ qf.:r 'l~'11qt't)q,1 ~~q~of'l~dl ~ ~ CfT '{ui<tl'il ~ ~ I ~ 
~ ~n'11qt't)cil tuimi'flt ~ ~ ~ fq~q~of'lqat qf.:r ~ 
~ (~) mMll 

;.. 'lit fcUU ~ ~ fcUU ~ spee~ test m ~ CJ'1ftTr lfit ~ 1 

lf) flncntwfi«H'II qf\Qt•l'il 1J1fif qf.f aeqt<"' 
'H'11qt't)cN ~~q~of'lq<tl tRTm ~ d(qfi(b~ 3Im qr;f ~'tMA"( I aT 
~ (1(q(((bi'fi'i ~ ~ ~ lfit ~~"« -
3fl ~ (1(q{((b (Extrinsic factors) 
am ~ d(q(((b (Intrinsic factors) 

an 1flR d(qfl(l& (Extrinsic factors) -
).ol> ~i(tc+) ~~Qdl (Group variability)-
~ 11M ~ m ~ ~~q~of'lal q;}f ~ r ~ 31~¥il'1 ~ 
fq~q~oflq<tl G1'1T ~ 'ilf-i"Y! I 

» rc-t~effctil dl'l¥il'1 (Guessing of examinees) -
tRT~ 3f1lfA ~ ~ q ~ofl~ <11 ¥i I 3ff'q ~ <41 ~ ~ ~ I 3f1lfA lA an<fr 
~~I 

).. cUdlcHuflq ~(Environmental condition)-
tJfurr ~ ql(11q(UI m ~~~Q I ~ - '3\ilflt't\ ~' ~ ~ 
~ 4>(1(((6 ~ fcrm~ ~ ~~'ictn ifc:T fq~q~;fl~dl miT~ I 

~ ~ ~ 

).> ~cutft r tR\'fim amR at+~l(( qfiqd'1 (Momentary fluctuations of 
tbe student and examinee) -
~<ll~ r tRTfi ~ 4>~~4>1tl ~ ~ 4ii'f¥iq,1 forir ~ 
((qlt\ill¢1\il err m ~ 011<41\il~ 3fm" qol, ~ ~ t ~ 11ft;d" ~ 
~ 4>(1(((6~ ~~q~rfl~dl'il t.NTCf ~ I ~ 4>(1(((6 tr'1" ~ lFmf 
tr1~t ~ ~ 

» ~Gitftct~) •nf\f<+ ~ (Physical condition of tbe examinee) -



fct<Jttt\t'*' lffmn:rr ~ ~. l\4f"'do, ~ ~ -~~~~4i-+tl'1~* 
tf~'1?11 ~~I ~ ~-qtfofiqol+tl ~~I 

~ q~IROI q't'<Jtlddl (Objediveity in scoring) -

~~ ~ '!~*' ~ 1RT tccfitcRi iil:lm q~41?1 c;eouJ'r411 ~ 
~m1 

I 

~) ~ dfCWB(III' (Intrinsic factors) 
~ 'U'11ihflq,) ~ (Length of the test) - 'll-'11qJ'r \iffu ~ 1flft WeT 

'liFtlqJ'rq;) <pf'11+tl fct-qtfofrqol Gftt ~ I 
~ 'U'18(6q,1 ~ (Range of the total score) -~ 'll-'1tHE\Cf>l '3"d<+tl ~ 
~ 3f1'3¥f1S Gftt fct~qtfofrq qj{;t"'fl I 

~ •U'18(6+tl .. +tl'1dl (Homogenity of the item) - ~~q<eofrqol411 ~ 
'll-'1fl(6+tl tf+tl'1?11 ~ ~ Q I 

~ 'H'18(6q,1 11'11qZ (Construction of the item) - 'll~'1(;(6 ii4'11Jcu \iffu ~ 
q't'<J41?1 ii4'11'3'l , f"t:tqq41?1 ~ lf1 m 1 

~ .. +tqallqftl (Interval of time) - q"fllflUI+tl ~ arcntt (;f~'i4?1 llft"J m I 

lf) ta-aT (Validity) 
~ ~ qft~ ~ ~ '34lJ~, ~IY<r4cf; r ~ Q fQ~(11t tum 
~ I tt\ffi ~ r ~i11f;tq; ~ ~ ~ 4J"I(11' tum ~ I 
trtT~ 3fftr 341 q~ q * , rc.~ ~~ lf'T ~ tt 1 ~ tRt&TUr mr Qt:r ~ ~ 
;aql(l•fl ~ ~ I 

fct~qtcofrqol*' W4Rl IJII~'"'*' tc+tl'1ot«•t a ~ ~ W4Rl trtl&fO'I"Cf>l 
;at~q{f4t a 1 ~ ~ ~ ~ atq~l+tl ~ ~ +tlf;t'« 'iit1f ~ 
fc:nqtctflq ~ 1 ~ ~ ~ ft1~q<etflqol -.r.:lJ tl 11ol ~ trtr~ 3Ri ·~ ~ ' .l . ., 

~ trtT~ ~ ~-~ mn ~ 1 ~ ~ trtT&fO'I"Cf>l tum 1J"'Tf 
~~~~~ 

.Qdlifil CJ4ii(6(1& 
Wom CJ4il <f;(E\qil wer ~ m;r •lfht*' a 

an ~etqtl(t ts-ar (Content validity) 
~ ~ 41Q>l4:ti+t+tl f;ttl:qo rc-qqq~ (tt411Sf;(6 l <lftattq;) ~ I ~ 
ft:4qqq~(11~ trtT~ 3f1'T1fg vq'q*'~ fueror +tl~+t'l<l futl11'31 ~ 1 ~ 
~qqq«j (~) q;) w.f ~~ ~ lf.f ~ ~ ~ I 3fGf 

~~ '\ilfq ~ 41Q>l4~+t+tl d'tf4;tt*l ~ tt*ISf;(E; ~ TTfT CJ-'14~ 



GCiil,~fil il ~ ~ qfr~ fctqq41(1 aum ~ ffl~~ I fctqq41d 

~~ ~ (content) <n item "*' ~ ~ ~ I ~ fctqq41d 
War ~ ot'fl~cM "¢ dfl~IGCIC! ~ ttfct;~ I 
)'> fct~q~{;(Ci\fil ~OJqGCIC! 

)'> ~ ~~~tCOIGCIC! 

\iff qf\&10iif,) P4te<44ld ~ q"ffi' (1411'31 il ~ fctqq~l fcc~ltC~{;(Ci\GCIC! ~ 
<n fctitffi~<OI ('tjf(;t~l 10'1T ~ I fl4flqf9> PHltC~{;(Ci\il<l ~ ~ ~ tit 
~ llifr ~ ~ I ~ treT t1411'30\ ~tldlt11~ fcc~q~{;(Ci\fil r.=toiqGCIC! 

lffiT t1411,~fil ~~I 

~ f4te<4~1 ~3f0 ~-~ ~ Olm 11fr ~ trtl&iOJ ~ m
~ f.f~lf(;t'Q I <4ft m-~ 00 ~ fctqq41d ~ ~ ffiF-1fQ I 

fctqq4jd ~ ~ tR ~J41f(;t~d Cfi<lt<(Ci\ffl 9Wf ~ ~ -
~ ~ qj~q:t;qfil ~ ~ 11fr IJI~iiq:t GC"fl\3~ I 

~ qj~q:t;q~ f.ttlf<ol 41"~4)1 ff{;fq'{\lf \(Cfii,GCIC! ~ ~ ~Cfili4 I 

);» IJI~"fq=4*' IJI~"ft<(Ci\ rc.m~ ~ m ~~ ~ ~ ~ ~ 1 

fctte<4•1d bdit11~ 4J(9lld<41 Achivement or proficiency test CfiT ~ VliTtr 
11ft;:Q I Aptitute tes~ Intelligence tes~ Personality test CfiT ~ ~ Vli\1T 
tR fl~ii I qj~q~q CfT fctqqq«jftutotft :at~qf;(Ci\ ~ ~ Q Wf ~ M 
~ '¥inf fctttqtld ~ ~ I 

a(J) atiQI<flut.W tmfr (Criterion related validity) 

~YO 

~ ~Udlcil aria g:qf(;td ~ fff;fq'{al (Ci\'q' amm ~Udlt11C ffi~'Q 1 ~ ttf.f 
f4tt<4rN qdffl"f CfT ~f<:t&tffl ~ ~ 3fltli({;(Ci\t11t flffl4~1 11fr GC"fl'~q,) 
~ IJII'<IIfcN ~ ~-~ ~ l1fr ~~lf\10\ ~Udlt11'4 
3fltll(fiU4otfi ~ ~ I 311UI<ttU44f ~ ~ IJI~I<Cfil ~ -

> '[cf~i1'11fficti tum (Predictive validity) 
<4flt11it Empirical validity ~ statistical validity ttf.f ~ I ¥ qfr~ 
~ ~ lRq;) WCIDJcil' 3fTUT<llT ~fcc Qt fi1 enrnT CfT lll4<4 d I q,) '{4 q-€4 '11 CfT 

~fctt;qqjofl ~ ~ fl4flt11t '{4~-it"ff("fff$ War ~ I 3Jq;f ~ ~ 
¥ IJII'<IIIif,) 31lal<ffl ~ oqfctt;qqjofl ¥ tRl~ m ~ fl4flt11ti 
'{4qii4'1kff~ ~ ~ I 

'\ifml ~·~·~· qm lftqfu; "¥ ~~ fct~11fil IJiftiOiq~ ~ ~ 
q I '3 '1 C61 ~ ~ qfr&Tf ~ I m qiTIIDlfl ~ 0 gfd ~I d 3Jf ~ lRIT I 3TGf 
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l) ~ Qm (Construct validity) 
audi<fil IJI<fil((!:(b'ifA '{T.RT ~dl~lt ~ lJllT ~ ~ ~ 'ilf.:t~ I ~ 
~ ~q q ¥i I ~ liT'lif 1'f't ~f4;~'1 ~ fQ ~~~I '{T.AT ~ IJI'tim 

~· 
oqlffi<fil &Qi'fUUHt\¥U CIT ¥1~~*11~¥11 ~ ~ 'l~ ~ "1~~1'4 
~~ d(q('tf<fi~ 1'f't ~~~~ fQ~~I'4 '{T.AT (construct) ~ I 3f~ 
~ ~qqq~·~ ~~ ~ ~qqq~441 ~ 41(1'\3'1 ~+.1~'' 
tvrr~~l 

'· ilii¥4¥(+iilt4f: 
if;) ~~ql~ofl?:fdl 'lm ~411'\3~ ofttf;r ~Vlfi'j~ I 
V > ~~ql~ofl?:fdl¥11 ~ \lA' df4(!:(b ~~l~ I 



,. ~: 
1ft qro mqft~~~rr:Ocf;~qft~~ fu~ f"1 k1R1fl!m cwhrr ~&Tli ~ 
(f)) fct~ttll4i(Oj ('tlf't;tCfit4i'\ ~ ~ ~ G4('1"3ii, 
til) ~ fctqqq,l fct~ttliifi(OI <'11R14il ~ 1fft Cil~i14~ ~ 1Wf I 

Cli) Pt~itliqi(UI ('llf\tqijq») qf(:qq: 
fu~ ~ ~ 4~'Jfd ~ +if<("i:C'{II\ mWf 41~q:fl+t ~ I 41~q:fl+tcN 
V .. lq4ilfl 4illfirql4ii ~ ri1lT ~ furi •:rut~H ~ ~ ~ I 
41~q:tl+tctll ~tfl(&4fll 4illfirq4'f ~ ~ 'fJilqqijfl fueiUI~Cfil' gf:tlqlifil 

mt\ '{("qlfii gomflct>l ~ ~ ~ ~ 1 O«tf 41~q:fl+tcil '{Of 
4ilqirqlfii+tl '{("qtJ·ii ~ 1if'Uqifilfl ft ~~I 

41~q!fi+t4il ~ '3t~qf((& lJfJ ~ ~ ~ (;l(!fj\ffl@l lf.t ~ 
'{("qlfii ~ ~ '{("qlfii Cil~l4H11t 4l\ltii1Gt40 (fqr V..lq4ilfl Gtiil\3~ +tt<("i:C'J.'lf 
mtA" fct~ttlJCfi(OI <'11R14it ~ Q;C6 lft I furi 4!01«1( ~ ';lltlqq,j~('tl ~ 
wf '{("qlfii c;IOIHftqj ~ wf ~fqjqSfqq> ~ I '{~lfii c;IOIIJ\&41 ~ wf 
qj~q~+tctil ~ q~ ~ '{("qlfiictil mtA" ~ 1Tfl" '{\'411ii 9f-.t;crr 
ij"~ii'tii lf'i 3f4f{t<l4 ~ I wit q<"f+tlii ~ gf:tiqlfll '{("qfliicN ~ 
~ (&'4"l1T ~em1l"t ~ ·•~c::t*) Q m trtr~ IJI~ii4~ ~ lRt 
ait,F"icti 3tTUR 01f "f'Tfr f<+!q'Cfi' awclRlrr f.:r+tfor ~ q~q·tt~ g-~ tffiR 
~ Q I 41~q~¥i4il ~ lJTt(f ~ 1fft 41~q~+t4il ~ P:tqqq~ ~ 
41~q:fl&~,HI ~ '{\'411ii ~ ~ 'i("qlfi14il w~ ~ 
~ gql41¥tl ~ fct~tttfifi(OI ('ti~Cfilq,) +if<("i:C'{ui ~ ~ ~ I 
~liD ~~1(11 lf1~ IJI~1{;(& ~ Gtiil \3 ~ , ~ ~ qr 416Gtll ~ 
Cilctii(Cfil ~ ~. ¥ '3(Sfl44il '{("qlfii 1f;f ~ IJI~14~ <fliT{ lR, Cillfiiq,) 

3f1llR q;fu ~~ ~ •niii'tlt q;fu ~ ~ tR ~ t~•t<(& ~ m 
IJIIf14~ r.nnur wf aUqlfqCfi ~ I "lRrlT m fu~ ~liD tl1~1i11 
lf13flllf? ~ ~(I{;(& 8+ti~~l .,lfft ~ ~ ('ti~Cfili'tlt ~ fctf~ lttfC'l>(Oj 
<'11~4'1 ~ I 7.ffifr \1m ?IIR14il+tl 41~q~+t4il ~. fctqlfq«J, 3TFm', 
~ 3fi~i11t l!iltm 1fft CliOf c::t4ii,Gtil ~ ~ q;fu3flcr CiiSfii{;(E\ "ffi"~. q;<f 

~ ~ 

~ q;fu 3f"lq;) m, ¥ g~ iii'tl~ q;fu ~ AA, Vf'lltT w.f, ~ ~ ~ 
~+t<'11i11t Cfitf- q;<f 1Hi1CIIl '{("qlfii lR ~ 4i(lf<<E' ~+tl~lfr 41f{c::tq,) ~ I 

~ .., ,..:, :;.) 

~f\ltlicti(Oj ('11~4i1Cli ~ ~ <nf'T IJI~i14~ ~ ~ \3'd(~~4ili11~ 
qt.{ fWf ~pq,'<31 I ~ ~ fct~lttfqi(Oj <'11R14ii IJISf14~ f.:t+tiOi4i<'11 ~ 

~-----------------------------------------------

"' 
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1() 1fttf flm ~ ~~qft:t ~ 3ftlllFt m, ~ en tRt ~ ~ en ~ 
~ aim ~ 1 attll~ifq;l ~H'fl ~ mrr, tN lWlf l1iT ~ ~ en ~ 
TA e1l«<T qf.f 1.RnlT tRQ 1 <r«~ 'lf« @li't em ~ ~l41\3 1 ~@I \31 ~ 
~ lf1, (bqlt=a< lf1, ~ ~ ~ lf1, ld<=ltHOI ~ ~ lf1, ~ 
lf1 \iffifT f:tl ~I q <= VlWr TRT VfiJ ~ 41oft ~Q I 

1J) l("f <w. ~. ~ ~ ~!Hm ~ Oltlct{;I~Cb tJq4•1 ~ -c:.tl'f ~ 
~ ~ ~ 'Jfft:t~em ~ I 1ffi' ~ ~l'flrQ m'f ~ ~ ~ G!ffifl 
~ lfl'fdlem trtt&fOf 1"JAA ~ ~~ @li't(fjl f:tl~lq<={;(b 'll~ifq~'fl Vlim 
•l~"f'~G> 1 ~: q~ctdit lf1, ~ 1T1, ~ 1T1, ~em lf1, ~ lf1, 
~ lf1, ~ ~@1131 wm.JR lf1, ~ lf1, ~ ~@1\3 1 g;;:fte lf1, 
~ 1T1, ~ lf1, 'jlif~€fif lf1, mmJ ~ ~~i:tifl 1Jrj, ~~~qOj lf1, 
~ell 111, ~ lf1l{(Wl41fif 1T1, W14ii't lf1, M Ci4iflld1 ~ 1f1; ~ I 

fc4~ieliq;(OI dlf'ttif;lctl) 1J'litq 
ctdfiiif '{(Wl41f'1 gf:tl~l'fl Wlff lRf qi~J:4~f1(4)\ '{(Wl41 "jif ~~ ~~ltlf<fj(OI 
en~Cfil ~ lf.f, fct~ltllq;<OJ aft~Cfil~ -.:nrrr IJ~ifq~ ar'11l trtten ~'*fli'tif 
lf.t '{ d<=1(6q fumq; am ~tflt<(b'fl ~ Vlim ~ ~ owiT ~ ~ 
acq~t:l4 "''~cf;ctit Q 1 ql~l4~'f~ f.nti<ot ~ "f~ om ~ lfU ~ ~ 
fit~•tlt*<OJ a1ft1Cfil~ ~ mr ~ q~ ~ l1iT 'll~ifq~ ~ 1RT 
m-~ trttiM ~S'€41\'tif ~ ~ ~ 'ft56<flqo, tr.t 3f('(llct~~Cb ~~em~ 'lf«Cb) 

'ff!if4'{1fi ~ Wf;T lJ; I ~ fct~ltilCfi(Oj (11f'(1CfilcN 1J1im frtkff('tf@a ~ 
~ tA ~fct;~ 

,. ~~lfif. 

m c;aq;I(Cf)l fr~ ~ ~ tr.t ~~•tllCf;<Ot alfi1Cfit~ ~t:lU•I '!"41h 
I fcmtft~ te\Cbl fu Cbl C \3 q i't ~ lf111rJ tA 3f I C4 ~ ~ Cfi '{ (Wl41 $if mlf1.ft ~ til I i't ~), 
if>fu-~ ~ ~ Vfif ~ \iJmr t<lfi(b atuuqif ~\ififl'fl mrr ~fi~•l ~ 
~ ¥{(Wl41tifqi) ~ 3f'"fq;f (iitfliT ~ rr. 'flOI'fl ~ at~Cbl em 
VlWr 41oft~Q I 

~. 'd q fidi 'H '1 q ~ +) f.f1rivr 1fif 
~ frt~i4a ~'f~tct~c.rlm q14_l4!fi'f en ~~ fcror~t:(6Cfil ~ 
ldqi'tfia '{(Wl41fif tA ~Cfii,Cfil ~~ 'll-iff;(6Cfil ft:t~'ifd t;lCfiT'{ ~ ~. 
3fff{T{, ~ ~ 1ffim mtiA ~ ll~ ~tAm ~tU\iG; I mfq 
'{(Wl411'1i'tlt l.NIC4Cfil~ ~~tAm ~ttUJQ I 
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Time: 2:15 Hr 

s No. 

N 
Topics of 

Qs. 
1 a. Measurement 

b. F9rce . 1 
c. Machines 

2 a. Pressure 
b. Work, Energy & Power l 
c. Energy ' 

3 a. Light 
b. Sound l 
c. Heat 

4 Current Electricity & Magnetism I 
5 a. Classification of Elements + Valency 

& Molecular Formula 
b. Ionization + Chemical Reactions + l ' 

Acid Base & Salts 
c. Solubility 

6 a. Gases (H2, 02, N2, C~, NH3) 
b. Carbon and its compounds ' l 
c. Materials of daily use + Metals 

7 a. Propagation of Plants + Invertebrate 
Animals I 

b. Classification of Plants and Animals 
c. Virus + Adaptation 

8 a. Tissues & Organs + Cell division 
b. Human Skeletal & Circulatory System l 
c. Eco-system. 

9 a. Asexual and Sexual Reproduction 
b. Stimulation and Rection 1 
c. Genetics & Evolution. 

I a. History of the Earth 
0 b. Universe and the Earth in the Universe I 

c. Natural Disaster + Atmosphere 

Abilities 
K u 

{20%) {300/o) 

6 9 
Marks Marks 

. 

3 4.5 
Marks Marks 

-

4.5 7 
Marks Marks 

1.5 2.5 
Marks Marks 

Full Marks: 75 
Pass Marks: 24 

H. A. Remarks 
{50%) 

Physics {4-
15 
Marks 

Questions) 
30 Marks 

Chemistry 
7.5 {2-
Marks Questions) 

15Marks 

. 

Biology 
11 (3-
Marks Questions) 

22.5Marks 

3.5 
Geo Astro 

Marks 
(1-Quest.) 
7.5 Marks ... 

I. K - Knowledge, U - Understandmg, H.A - Hagher Abahtaes (Apphcataon; Analys1s; SynthesiS 
& Evaluataon) 

2. Question Type: Very Short, and Structured. 
3. No. of questions: 10; No; ofSub-question: upto 3 only. 
4. Each question carries 7.5 Marb. 

. 



., . 

~. (fF) ~ ~~ll<(C.''il o:rrq guut>ft'it 't4>(C.'qdl ~ it; 4if3'1t~ qd; ? 't*(bqdf 

· ~ it; ~ ~~~'tCfil ~I ~ 
What difficulty is to be faced due to difference on measurement units in 
different countries? What efforts are made to bring uniformity? 

(V) 3Rfftem ~ '{t!iflcbl 11(i("qGf(>ffN 3Jm" lTd ? ~ ¢ ~( 
~~q;lT~~? ~ 
Does G~vity ratio of a machine affected a body in space ? 'Why th€: 
weight of a body decreases with increases in distance from the earth ? 

(lfl iti ~ 'lf?.fm m-r (>f111J~t ~ lJfu at'jlqld'it ~ q'd; ? q;J'{Uf ~r 
i'l@'jl~l~ I ~.X 
Is velocity ratio of a machine affected by applying oil on it? Explain witlh 
reason. 

~. (qi) 't4i~':fil iSWI(>fl~ f;tc:uqt<fl ~ 1'1qt<fl¥il ~ 111l~lcN ~ dlft14>1'1fT 

~~'teN ~I 
The different weights of a piece of stone on weighing in three different 
media-air, water and solution of common salt with water are shown on the 
table below. 

liT'clili (Medium) ~(Weight) 
A 15N 
B 18N Jl 

' c 16N 
1. A, B ~ C lWT qr.ft ~ 'jl'1ql<fl ~'1~'1 r:\? 

Which should be water and which one the solution of common salt 
with water out of three media A, B and C. 

II. ~ 1 kg f11 .. :gqo,') mcrrm ~ ION ~ ~ ~ '3~1f;J(OIJIIT 
~~'teN ~ ftFg q;fu ~ ? 
If the weight of 1 kg of mass in air is 1 ON, find out the mass of the 
piece of stone. 

Ill. ~ ~~lf<ld TJtq,1 qtrflcN ~ lffiT (1111\31~1~ I 
Find out the mass of water displaced by the piece of stone. 3 

!Vl ~ f;I'3~Gflc \0 f11. '3'ql~'il ~ ~ ~ 11~'t¢l ~ ~i!< 
qr;ftm q;fu • ~ ? m • ~ 'A4>1<¢l tt ? ~~~tt¢1 ~ ~~ 
qt<fl$t ~ = ~oo vnil ~. X 



How much energy has I cubic metre of water collected in a reservoir at 
the height of 60 metre from power house? What kind of energy is that? 
(Given: mass of I cubic metre of water = IOOOkg) 

<lT> ~ 1JTF+tt:tt+tt tttt4'liil"1 nmr ~ * ~ ~ ? ~ t'fl<tril 
fctCfi(>qcN ~:ttm ~4~Jfuiijll i3q4'i4J ~ cf; ~ ~ ? ~ 
What is the: advantage due to presence of hydrogen in large scale in the 
sun. What are the advantages of solar energy over energy sources based 
on minerals. 

l (q;) ~'~*' ~m l\4:t(1t~ i3'd<'!F'«1Cfit+tt mt<- lt~tPtt:t 1JU 4•1~1~ 1 m 
~~til ~T i3qq'j~Jdl ~(§ijlfll~ I 'll4illflcN ~ ~ act<Hi<t ~ ? ~ 
Draw a diagram of a lens as shown below and complete the ray diagram. 
Give one advantage of such a lens. Why is a ray of light refracted ? 

(V) ~ ~ldl<4if 1lfurtT di(GIIl ~ (~ ifit ~) ~ ~ ~ ~ 
ll1cT di(GIIl mT (anc{fu q;lf ~) ~ ~~~ I <ft ~ ~ llfu 
~ +tlt4+t+tl q;mT ~ ~ ~ ? 
A thin string on a guitar produces shrill sound and thick string the hoarse 
sound. How is the velocity of both sounds equal in the same medium. 

<lT> ~ a•~q;•-m <fr.fancr tRT~tt<'l'ril ~ ~ llfui ~t~c¥1 ~ 1 m-
31"t4lH 1fft f.p;r 'll~"ift<'l'ijll 'i3"d"(' ~ijij6l~ I ~. ~ 
Specific heat capacities of three different substance's are given in the 
d" bel A th ti based b bl lagram ow. nswer e ques ons on t eta e. 

tRT~ ~~~ 
(Substance) (S~fic Heat C~c!!Y) 

q; 910 

v .. 380 
lJ 470 

I. 8J~t:t~ q~ GfUGR ~ ~ +tl:tl¥il OJlJ ~ ~ q<H~cN 
(1Jq =:ti +t lf.~ ifit ~ ? 
Which substance will gain more temperature while beating equal mass 
Qf all three substances with equal amount of heat. 



(q)) 

11. iJUGR ~ ~ ~ q~l~4il •ih11~1t 100°c w;r "ffifl"t ~~ 
~ll4CIC+il ~ ~ Gftr •I~(~~~Ai ~ ? fcA" ? 
Which will pierce upto maximum depth while keeping equal mass of 
the three substance heated at the temperature of 1000c on a wax-slab 
and Why? 

Hl~"71'cy;~~al Pc4waq~qtfCfil ~ 'X' < 'Y' ~ 4i'14i'1 flie<f\(6 "1'1iJ~wr ? 
'"3 ..:t ..:. "'~ 

q;r('Uf ~ ~ ~C91il ({ I ~ 
Which metres are represented by X and Y in the given diagram of a 
electric circuit ? Write reasons. 

. .. ~ ... 
• J ·' ' 

...... ~~----.. 
, ... , 

'· 

(l!f) ~'1~i.fl'l ~ et~'1 mqcl; f<h~1~o:c lFitlT •1~'1lcN ~ q;ROT 
~&ile;l({ I ~1"'({\fi4:i<cN ~ ~ ~fli~~'1 •lf{cy;Cfil ~ ? ~t ~ 
Write any two reasons for using tungsten filament in an electric bulb. Vvhy 
is the transformer coat is laminated ? 

(lf) cf; ~•nft1q; ~ ::st<ilqlocN liT'i ~oo ~ ? 4ii(OI~,fro 
~~1({1 ~ 
Is the value of angle of dip 90° at the geographical north pole ? Give your 
answer with reason. 

~. (q;) ~~~iN C11~4il+il clf{lf'i~q; m~Cii1r:A ~ ~'if;ilil ae:cu5<e' <l~l!>ilil ur{ ? 
lRf ~'i~+il ~ ~ ~ ~ ~l4~~~ol+il cfi ~ ~ r fq;ir 1' '·~ 
Elements of which group of the periodic table are kept in the table given 
below ? What difference in reactivity can be observed from top o~: the 

to bottom an wh ? 

H 
Li 
Na 
K 



(iJ) 

em 

\ . (q;") 

(if) 

(lT) 

\3. (if)) 

(if) 

~ ~ ~4flqi(U1~(6~ ~rq~<1 (l~lqf.:tq; ~4)Cfi(UI ~EI!ei)«. I 
Write balanced chemical equations to the following word equations. 

i. '11~?iiil'1 + f:l~4'ii1'1. 7 ~¥ilfifql 

.. 
11. 

Nitrogen+ Hydrogen ~ Ammonia 

«)~qJf + tiT'ft 7 «J~qJf f:l~'(l<Rtl'~ + t'll~4lii1'1 
Sodium + Water ~ Sodium Hydroxide+ Hydrogen 

~ ~ tffi;r ~0° c ~11q:fi¥f¥fl {fliT{ •1~~cN u; I 
A sample of saturated solution is prepared at temperature of 30°c. 
i. m ~ (11q:fil"l tlcl~cN cf;tT tiO(!IqfiA ~ Cff at~q~JfVf cfi 

II. 

~? ~ 
Will the solution be saturated or unsaturated after it is cooled for 
few hours? -

<11q:fi¥f iili!IJ~I tRT~ ti'ti"lt¥fl';41 iil<(i~) cml1f ~Ei!ttl«. I 
What is the reason for increasing solubility with temperature. 

I'TSI""~">I"TT•I""~I=Ii"'I'T"IJfrTTI t'll~~ftii1'1 ~ iil'11'3~ McTcil" ~ ~ ~ firl1t"'1 ~ 
'11¥flifi(UI •111fl«.t ~- X 
Write a neat diagram for the experiment of preparing hydrogen gas in · c 

laboratory and label it. 
{~ nffiT ~ ~'1~'1 tRT~ ~ ? «JJtq;(UI~t'Jo ~C9i!~l«. I 
What are the products released in the process of burning of Ethane gas. 
1. ~~~ ~cTcil" g~•latlc ~ arm tf.f ~ mqf.:f ~ ~ 

II. 

l. 

II. 

fii'JClicN ~ 314~f:l4 u; 1 cmur ~ arrw •11tiil«.t ~ 
The use of insecticide is a must in the country like Nepal inspite of 
its bad effects. 

~ ~ ~ f:l~~~#flf<Cli at"<Hf•l yfdf\lql lfQ ? 
In what condition does silver react with hydrochloric acid ? 
;af;t;Jicil 'iflqf1'q~Jfl ~)(l\fll~c "{ •qlqil'hl~(! ~'1~'1 'q(OH11~ 
~ ? ~ ~ ~@llttl«_l ~ 
Which stages in the lifecycle of a fern plant are said to be 
sporophyte and gametophyte ? Explain with reasons. 
i'tl Jft!~~ fcA" tfr'ftm ~ trrd ? ~ ~ qr~ i'tl ¥f +!~ ~ 
~lfifClii<Cli ~ q;rror cfi it ? ~ - X 
Why mosquitoes lay eggs in water? What is the reason for being 
female mosquito more hannful than male one? 

~ Sllufl4•1 ~ (1"~ ?fim q::q) ~ ~ ~- Cf1t "{ 'hl~i"!Jf~ 
§'1~<4Q ? 
What is the phylum and class of an animal if 
characteristics. 
I. ~TfR Cliii'11~ ~ 9; (IT lhl<ffi'l~ "ijffi ~ I 

~ 
it has following 



(lJ) 

.. 
II. 

Body is covered by scales but breathing is performed by lungs. 

~lfl<fll m u; "O<" ~ q;Ff ~ 1 
Having backbone but no external ear. _ 

HIV ~ <•ldcN lfr"tAl1 "<" ~ ~ ~ liT"CA fliilll ~ cm'Uf cl; 
~? ~ 
What is the reason for transmitting HIV virus and virus causing cold 
through blood and air media respectively? 

c;. (q)) flt"~ ~ ~aflm ¥ ==ct"'"(U'"Jfi"""J ~ ? ~ ~aflm 
~ ·~n:tQ)cN ~ c=q~qfiA ~ CSI-c.T.t.lfll cH{lfJiu!•ld ~ ~JI(UJfll cl; 
~~? ~ 
In which stage of meiotic cell division does crossing over take place? 
What would be the effect on transmitting of here d,ilatory characteristics if 
crossing over were not take place. , 

(liJ) i. fl~ tq;('IJ ~ ~ @ Ul < ~ ~ tOm ? ~ -::r.?;l:ti;:c;lr.:rf;<i\=- f1n.ft CSI fl q,) ~ 

mq;f ~ q;Jq('IJ~ ~f;lll•l ~ u;? ~ 
Why the brain is covered by skull? Which function of backbone is 
made easier by its structUre from individual pieces of bones. 

ii. ~ ~ W ~ ? 1ft ~ ~ ~ ('d'i ~'*II ( P.:lf':ti=""TqrnJ flr-rTJ cT; 
GJmT ~? <t .X 
Where does aortic valve lie? Could blood circulation be 
interrupted if this valve were not existed. 

(lJ) frfi~l'1f;<C\~ ~ ~ ~ ~ ~ ~ mifCJ tfR ~ ~ I 
qJ~~fu(f) q(fucil ~rg)(1'14il ~~ICSI~ cl; ~ lf1 &cf;" ~ ? 4iJ(UJ~tid 

~~~~~ ~ 
Fanners were suffered from snakes and campaigned for killing snakes? 
Was it appropriate from the point of view of balance in ecosystem? 
Explain with reasoos. 

(q)) 1. 'fliT ~~1'1fll •:t}l+il\Jllfl ~ ~"<41~>$ CSI'11\3'1 ~ cl; 
~ ~? .q~ Y\if'1iatll ~ ~ ~ ~(grfil~ I ~ 
What role does fertilization play in order to make number of 
chromosome doubled in the baby to be born? Give any one 
·advantage of sexual reprQduction. 

II. 4!<1JC!IcN 00 ~ "Utfi ~ -r\3TT1fll......,'4m-'l ~ 1ft ~ ~ ~ ? 
~ ? <t.X 
What do you say for the reproduction of rose plant by cutting its 
stem? Why? 

(~) Q)4l\if'11 ~ aWmTm ~ ~ ~ ~ll<~cN ~ ~ ~ YRlr 
r ~ Cffi! ~~'1 '!ilqfU ~ ~ 1 ~ ~ ~ :ufl<4il 
~'{~'1 ai•Jf;(C\{;\ cf;cf; qil1{ -m- ? ~ f:tiqJ('tl~ cT; ~ ? ~ 



A man afr:11id when he walked bare feet at dark over a soft and cool object 
and jumped. What roles were played by his parts of the body in this event 
and what is this event called? 

(lfl 61fci'1ctl 1ll~ 31;:flt4)1 q~ 'lfllflllo ~after 13~1(;<01 ~'!~)«_ 1 
Write any 1rwo proofs supporting Drawin's theory of natural selection? 

~o. (Cf;) • ~ ~~ ftlf.t~ctt ~ ~ m-~ aitlf.tij)(;(t\~ * 3fT"c.lf{liT 

~ illmit_? ~ 
On what basis scientists have said human being and the earth was not 
come into ~~xistence at the same time. 

(~) ~~~ctt mfi~ ~ -mr f.il4l 'l~'1ctt \1ffi" ~1~1«. 1 
Answer th(~ fo!lowing questions on the basis of the table given below: 

~ 'f1lf q;er~~ (tlq :tl il 
(Name of planet) (Revolving time about its orbit) Temperature 

i: 

II. 

A 87.97 ~ 
B 365.25 ~ 
c 84 qtf 

~m~mmm;-¥fft? 
Which planet lies farthest from the sun. 
m;- A +rr rl{'1ctil "{ 3lf~ olq~ilfll 
iirnr ? 

-180°C ~ 420°C 
l5°C 

-210°C 

o.x 

What is the vast difference in maximum and minimum temperature 
in planet A? 

m. m;- c +rr ctlq:fiil ~ 'Rff ~ cmur * M? ~ 

What is the reason for the lowest temperature at planet C? 

IV. '¥ m:liT 'lluft(;(E\ ~ ? ~ 
Whiich planet has possibility of living beings? 

ml i. 1lA~ oq1l~ tJNtl ~i11¢1ill w <11'11~ ~'!~~ 1 ~ wltc l1Gt 
~mn-c ~ ~ q;mt u;'1)e •1':lli~ ? ~ ~after ¥I 
~~~ ~ 
Suppose you are constructing a house in hilly region. how do you 
ch01ose the spot which is safe from landslide? Write any two 
points. 

ii. ·~m c:uqi106i'fill ~ <II1T T.l1tf ¥ ffifiiT M ? ~ 

fcrm;:r ----

Wh~ch layer of the earth's atmosphere has the heightest air 
pressure on it? 



.. ~ ... ~~ flnwf r--.. 14¥'1 ttit.141\t• (f8'1IT CJl41•11fflcti qfllfti¥\ if1fu lff1lrr ~q~Of 
••qf .. q, .-.waf6.n ttdi~~ ~141•¥t•<ctil oqq~• 11t¥'l" • , 

~ox' mtif •snqot~fll ~ ·•~ttiM tt19lfliifi ~ ~ qt~tt:tittttl atfitqtq fcnrA 
fctqq(114 ~ ,oo o1~ttiM ~ ~ ~ ~41f.:difi qfllflPsUC! ~ ~ 
cqqf14J ~~ ~OX\S ~ f;tqf\ia ~ ~ ~~~. ~ ~ ,oo 
q;) ~41~cti ~ ftli<sttcM ~ ~4fct~~ 6; I 

ql(il4\fitt ~ cfi~Cifli! ~ f<nnrr fctqqqil ql~l4:tittttl lff: mlrcR lTft ~OX\S 
mtif ~Uq"'~t\1 ~ ~ mT ~ fctqqqj ~ ~ q;) ~41~Cfi tnr ~ ~ ~X q;) 

IJitfltii(iiCfi ~ 6tfqt1QI 1ft~ 3tlfll¥fl . ~OXc:; ~1(1cM ~~~. 1:ffretr ~ 
(11~1\tcM ~ I q1Q>l4:tittttl d'ifct>ttat¥tH 'lll4lttlc=ttCfi qfllfllcM t1Tflr tKl41~ltcN 3tT+fR 
~X lfW q;m ~ ctt fctqqq«!ttl 3tiUI~d nti141Cfi(11q*l '{i'<41f'1iifli! <tX 3i1 ~ CJiiHT ,o 
q;) fctqqq«!ttl 3fTUTfto nti141Cfi(1jqqil '{i'<41f'1iifl(! <tO 3{1 lTft ~ q)tiCifl(! 
'A tfltll c=tt Cfi 'lll'<t iCfi qi11fq ~ I a:rq,1 ott q ~I ~ lt~ Ai Cfi I t1Tflr f<nnrr fc4 q q ctJ 
CJ tfltll c=tt Cf) tffrm ~ :;;q1 (1 '1 eN ~ f.itl•:i4 q I fl ~ '4 ~ d fc4 <!I Wl(11 t 1Rfif l1'l ~ 
~ fmn ~ tffren ~f\if<:t~ 1ftq;l ~ fc4tlt(1q~ 'llzt1•tkttCfi tffrm N 
1:ffreTr ~ ~:;;qt(1'1 lTft ~ 'lltttfbta lTft ~'4f.:m:r ~ fum CfitlJl(114 1fT"4;-o 
1:ffren' f.iq~ot Cfilflf(1qqj q61'3'1q~Q I 

~ ~ ;a=cfluaft: 
~ f<mTrr fctqqqil ~CGI~Cfi 1ftq;) ~ ~ ~ \ih~Uiff ~y ~ 41~\tq,) ~ ~ 
IJitfltll('ttifi ~ ~ ~X ~ :aJlotit c:; qi11fq •l~ctctil ~ I ~41~Cfi ~ 'lllil•lkttCfi 
~ ~ ~ rl{'1dtt :aJlo1f0 vrc<f ••'l<t~Q 1 

~= 

'lllilfllc=ttifi qfr~ (1'fflr ~<<41'&\tCfil <frrr ft ~, l <t f'ifill1Cfi(11q lTft ~ ~ 
3tlcr ntill1Cfi(11qctll CJzt1•11c=ttCfi 1:ffreTr ft-11q~ -{ 'li~CficM (1'fflr ~0 f\i~(!Cfil ~ ~ 
<t": ~o 'f:IV2T ~ IJitflflkttCfi tffren ~:;;ql(1'1 ~ 1 

~ ··~\flijjjilj : 

CJi. CJiiHT ~ q;r i14qflct«!ttl 3f1'UTfffl ~ll1Cfi(11qe;~*l t1Tflr qa<llt~ct$1 ~ <tX q;) 
1:ffren' q ~ CJ Cfil ( f('( 'J'i ~ 9TCfUT'l <I flit \tq)t ~ I 
i. ~ ~. 3Rfft!W ~ ~-~ 
II. ;;f\q ~ 
iii. mlA~ 
~ : 



v . ~~4tfl Cf>&rr 90 CfiT rct~l1"Hq¥it ammrn f:tl~tCfii'ltq(('(t\*' 'i'l1flT t'«fqtf.ita ~ 
90 q;l ~ lf~ lFm 4f~~Cf,) ~ I 
I. mfuq; ~~ 3Rfft&J ~ 1J_-~ ~ 3ff 
II. ~ fcmT;f ~ 3ff 
Ill. ~ fcfflR· ~ 3ff 
~ : 

IIWm '"~:" rot" 
~ ~ fcmr;:r rc.~~*l qj~l4!fi¥i¥il ~ 4f~~Cfif 13t-~E<(bi¥l amm-qr 

CJlil4fk¥iCfi ~ ~ ~lffifl lWR tR lTft 'llil41k¥iCfi tRT~ 'lFti<(b ~ t ~ 
~ cf;tT ~ ~ ~~~ICfii'lfq(((b ~ ~'~Cfil 'W( : 

cntT' .. 
~ CJ ~ Pmof, atifi"IR ~ '[-~ 

,, ~(Force) 

• ~ ~ llfu"qr ~ q~Cf,) 4f~~lfffi ~ tA' t 

• Cf>&Tr ~ ~ 9 : ~ ifi'l" !f:ti~ICfii'llq if. 1 ~ ~ l 
• rl{61*'l 1'Jfu "f~ fo:t~q(('(t\*l ~ tA ~ 1J7.ITrr tA 
• Cf>ell ~ ~ 9 : ~ ifi'l" !f:ti~ICfii'llq if. ¥, ~. ~ ~ ~) 
• ~fli-4~~~ 
• ~ d(l"jif,) ~i<l~dl~ ~'~if,) q~~ ~ trnT ('141113'1 I 

~. ~(Light) 

• quiqz~ arrfte ~ tA' 
r:tl~iCfii'llq if .. ~ ~ ~ 

• ~"'f!Gtli! lFmT \ifA f:tl~t~ ~ tA ~ ftt::tllt(b ~ 
r:tl~i4ii'llq if. 90, 99, 1~. 9~. 9¥ ~ 1~ 

~. ~(Sound) 
• ~~· ~~13'*4?11 ~TA' 

ntl~i4ii'llq if. ~. ¥ ~ ~ 

'1. QRT ~ ~ ~~Cfj'fi{ 
• ~ ~Cfittf<(6: Olfflllfft ~'1i'ltt ~ VtiTrr tA I 

ntl~ICfii'lfq if. ~. ~. ~. ~ ~ ~ 
• atli<¥i~ ~ ~ tA 

.. 
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~. mlf (Heat) 
• (Wf '{ ~('II'I'T':q':fi..,..,+tT:II4;r ~ f1FrnT q~lll\3'1 I 

~qlq:l('fjq if. 'lf.<t 

l aRfftiSf O'fl "l-~mtf 
• cf?:m41?t+tqui ~ if?tl~?t+t ~ 'i4~1'1rN q~'i41'1 1Ft 1 

. 
C4'1ftff<1 '{ \it~(€\*' ~~ lA '{ fi4~)ttdl q~'i41'1 lA I 
~~ f\Qiof'lq C4H11ct<OI¥tl m 3fq(i<=Ullq ~ I 
V) ~ C41<11ct<OI+tl m 3f':{8fq; C4'1ftfdt I 
lf) ~loflq C41(11q<OI+tl m m-;rr m-;rr (~ ~) q(i<=Ollq ~ 
'tf) fi(flof'lq C41(11q<Oiql ~ ~':{8fq:l C4'1ftffuc6\ ~ 'mlf 

(~ ~ ~ Cl4'11\3~) 

~ 1f <~liFt ~ (Chemistry) 

, . (j~jqf'rt• -CJfu~qf . 

• <t~tqfo:tq; ~omm ~ <fi<4><=< ~ l'1'f 
P-fiqfq:l(ifjq if. <t .., 

~. tili44¥tl~l 
• -~ '{ 3fijq~f ~ Olrr{ 1Ft 

f::tlqtq:l('flq if. c:; .<t , c:;. ~, c:; , ~ 

qt(ilf:tl+t+tt IJIQI4tkqq; CJ.iflt 1'fU\R ~ fcRn:r 41~((q;t \3t~?tf:(b ·~ qt~lf<J«tq;q ' 
01\l ~ Pa((q;t ~,q,q:lt'fNf:(b ~ 'liQI4tkqq; ~~ -mflr ~ ~ 
nti?tlq:l('flqcN ~ m;r ~ ~ ~'a((q:ll \3<=1f:<OI~(b ~ qj~lf:tl+t*' lflf 
341~1< 3Rt" nti?tli$(iflqf;~ ~ ~ fu~ -wftllftt mtn ~cAW( I 

~'T~Cfif ~f fi4<aH'f?tfl(bql ~~1'1cN IJIQl411\qq; ~ ~ Sltfl41k+tq; 

mlf1ft ~. ~ ~~ qf.f ~ fi4<Jit'f?t~(b+tl "lf"m1' ~· +tl tfl ~ ~ 
'1ttil>iN 3fCWIT fit<Jql'1 'Ji((q:lt~ rct<Jtt'f?t¥11 ~ ~ m ~ ~ f.tlriur '{ 
ijq;('f'1 lA ~ mul"<'VT ~ ~ lTn CIT ~ fi4fttt*' C41<11ct<OI¥U m 
~ q~~~f<1q; ~~ ~ q~~~lt'tt'l1 ~ IJIQ)41k+tq; ~en ij'i41t'f'1 l'1'f 
~ ~ fu~ lfirf "JffOiq;lcN 3A~ 41~((Cf,l "Q I 

fcmR ------



\ 

~ : fUR fc'tqqij}) 1Jql41k¥iCf) ~ ~ Cf)!m ~ ~ <tO q;) P-¥iqiCf)t'fl4cN 

mf1T ~: <tX ~ <tO 3TI ~(~)$((cN¥il ~ 3f1llR ~ 'll414ik¥iCf> 

tRT!mm lW-f ifmfT mm ~ m«f m ~ ~. ffllfOT en 
3fC4<'i'ICf>'14tl ~ ~q1Cf>t114~<t\i"Ut ~ ~ ~ ~ ~ 
fu~ ~ ~~'ifd ~ mf1T ~~''((*' 3JFJR lRA" 1R ~frfi~a 1 
gq14tkffCf) trtl~ mf1T ~~~~((rtt ~ ~ ~'i~Cf>t OfiqtCf)t1t4t1tC 

amn tlu(!tr$1 ~ <t :~o ~ ffifcfi((cN ~ ~ Qft ¥ ~ ~ 
P-¥lqtCf)t'ft4 ~ gq1ttt ("¥iCf) qfun ~ lRT{ m q;1 3JTUR1IT ~ 
qfunq;) 'll<il•ttf'iCf) 3TI q;nJlf ~ ~ ~ m ~ mf1T 
iR~I,((Cfit ~ ~ atfctt ~ftqftf:t lRA" 1lAA'a I 



S.No. 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
II 
12 
13 

14 
15 
16 
17 

18 
19 
20 

• 

Specification of Grid 
Grade 8 Science (Theory) 

Time: 2 hours 15 miinutes 

Area Topic: I unit No. of Questions 

Measurement 

' 
Motion 
Machine 

(A) Pressure . 
Physics Work, Energy & Power 

Head 
Light 
Sound 
Magnetism &t Electricity 

Matter 
(B) Mixture 

Chemistry Acid, Base & Salt 
SA item Air 

Minimum 
Living Beings one from 

(C) Cell each unit 
Biology Life Process 

Metabolism 

(D) Earth 
Geology& Air 
Astronomy Planet,· Star 

Four 
Areas 

• 

&Constellation 
I 

20 Units 

Percentage(%) 

Marks 

SA= 
LA= 
K= 
C= 
A= 

Short Answer 
Long Answer 
Knowledge Level 
Comprehension Level 
Application Level 

SA• LA• 

12 2 

3 I 

7 I 
. 

3 I 

25 SA 5 LA 

66.67 33.33 
% % 

25x2 5x5 
= 50 =25 

Full Marks: 75 
Pass Marks: 24 

Abilities in % and Marks 

SA SA SA LA 
(32% (18.67 (16% (33 .33 
K)• %C)• A)• %HA)• 

6 3 3 2 

I I I I 

4 2 I I 

I I I I 

12 SA 7SA 6SA 5 LA 

32 18.67 16 33.33 
% % % % 

12x2 7x2 6x2 5x5 
=24 =14 =12 =25 

1. 
2. 
3. 
4. 
5. 
6 . HA= Higher Abilities (Analysis, Synthesis, Evaluation Level) 



~:~ 
\3~0iit: ~)( 

~ . ~ ~ * ~ ? CGS ~~ ~kfl~~l\\ ~f.:tf1R<¥11, fq .. ~~li 1JTlfm r 
~+ilf~l~ ~rfi .. ~¥11 '1ifq;u; ~ MKS r FPS gonJI¥11 ~'141'1 t:((f)l$¥11 
'1ifq;u; ? 19+~ ) 

~. 

~. WcWOr ~ ~ ~ ? ~ >iflct'1¥11 tJlfl1T ~ ~ r ~ ~ ~ 
\d~f~(f)¥11 ~ ? ' 19+~) 

¥ . ~ t:("'3CT iifl(f)~Cf)l ~ 300 Kg ~ I CSCI(f)ijCf)l ~ ~ 150m2 ~ I ~ 
CSCirMi~ "1fi1'1¥11 ~ ~ q;fu mm ? (g = 10 mlsec2

) l~l 

~ . f.:n:o:J f:ti lf I f;(b¥11 q;;f ~ fi ~ ? 'fTlf ~ I I 0 . ~X¥ li 
~ ~ 

CF J ~ ~ ;a•~:nf<1t:tct>llim VJ a;:q;t$t:(ctil nR 
lTJ csctft;<c6l ~ tr) csc~<~Cfl) ~~''q,) ~ 

~. 

"'· 
.. · . . 

.· ~~ · . .. ----



c;. 

~-

q;) ~ ~ ~qq;) Q:rr ~~~t~ctl g; ? 
li) ~ iffiJ w (JRg~q}l g; ? 
lfl ~ cU «tfcc q; ·qr 3f Cll «1 fcc q; q;'f ~ ? 
tflm~~w~? "' 

~ ~ +:(kl$tq Cfi~ ~ 3fO! ~ <1~CI;J('tl' ff.t:tgol(l ~~I 

'aiUI(OI ~ ~affi!J ~ ~ ~ ? <ft ~q(;~ ~ t<i!l$"'& ? C9+9 ) 

90. ~ ~o * 'ift ~· ~ mm ~ fli~z+il ~o flm" ~ ~ ~ T.f4T lflfq 
.~ ~ ~ mlluf qm t>t•ll\1\1 (~ ) 

99. ~ ~ * ~- ? 1{A) ~ ctl61+il 1RT ~ ctl61+i1 .. m ~ R 
fcA" ? C9+9 l 

H . 

cR 61JGiii! ~ 3fTcr ft)l<t<~ 'A' ~ 'B1 ~ 
"' q~ :q +iF~H ('fliT ~ 

q;) f'(t;f'J(;~ctl ~P. lTfu q;fu ~ ? 
li) ~ ~ij;r'5q(Q futillfl~efJ:qq}l ~ q;fu ~ ? 

(3{) 

t .. 

10 mls ~ 15 m/s mam Tf ~ 
C9+9l 

~ ~t~*l mm-~~ ~ ~ ·~~~*' wr.? mr awc.lRliT ~ ~ 
IJI~'1(;~ctl ~ ~ I 
q;) m ;t. carl m m· q;fu \3\itfl~ ~ ? 
v> m ;t. (3f) ~ (arr) lW) ¥liT iffiT ~ at<:aAi atFt>t<(;'{A, fw.f ? 

fUr;f ------· 



9't . ~ ~*tf? ~ Sl ~~I f<lqleil ~~ \l") ~ ~ qr;f~ 
'11+11~~<1 ~'!Hitftd 1)1lfl41eil cruf.:f ~"'1fi1RIJ<1 ~{lf<<bt.fll am:tl<¥11 lR I (9+0. ~+~.~) 
~)~ Vl~ ~)~ 

9~. q(+ilu!eil ~ ~ I ~f'i1q+1Cfll q(+11UI~Cfi ~ t ~ ~ I (9+0.~+0.~ ) 

9~ . ~ ~ ~ ? m;f ~'&t:{Cfil flf~ 3ii!fqqt<(C\ ~ ~ ~qh3'1 
~~"iA ? "lT+1' 1l1':r ~ I (9 +9) 
~) mtT lRfi t ~ lRfi 
Vl ~ lfW'1' 

t<1'&4l.-,1~Cfi 3f1<il t ~f1;q+1 ~3iiffil$6cN ~ q41~{((C\+11 ~ 1Jl1TCf tmf.:( ? 
di~Cfil 1f'11i ~ I (9+9 ) 

(9+9 ) 

• 

A .l> 

c • 

.s 

(~+9 ) 



~~ . ftfiij*41< ~. ~ if; iO' ? 1{TifCf ~tfl<+il (ffiij*41( ~lU~I(I ~ ~aflcr 
Cflt4t<~ ~ I (~+~ l 

~l \!jqjq'€44'1 ~ 'I~ if; ~ ? 341""<1~4> !fqjij<Hqlij ~ ~ !fqi'E1'JIItqi'E1+il ~ 

~~I 

~~ 1ft llflq'1Y~41 ~(IGCI~ ~ 'E1'14'11 lTQ ? 
lfl 'i3"ffi' Y~4H'11~ 1~ ijJflij)(UI+il ~ I 

~\. ~ ~ ~ ct;· ~ ? ~ ~ ~ ~ atGC~If;~ (~, ~~ ~ ~ 
~~ 1Re ~ lffi ..,, .. ,,..,:etfld ~ m ~ 1 (~+~+~) 

~ (tf) 'I! (flU ii4lfdf4 ~ 

~\S. ~ ~ ~ ~ ~t~t'1eft"Ci4 ttrA '¥ ~ aiRJ ~ ~ I (~+~ ) 

~--------------------------------------------



~o. ~ it~ijil ~ ij/1(01~(6 ~ I ~ ~ ~ ~ ij/1(01~(6 ~ lfft ~ ~ 
~ ~ ~ cf;cf; ~ ? ~aOcr 'd~li((OI ~ I (1+~+~) 

~. iiiC'iti{ta41twt: 
q;) fcc~ltlJiji(OI diR>IijllcN ~ M' ~ 3{UUq'1 lR q;enq,l fcc~ltlJiji(OI 

diR>Iijll ~ •l~l'~{.l 



,,. ~: 

1ft m mqr<02-:o~T:i*~qnfhu. tw~ f.:tki~f@a ~ "«~ ~ 
q;) ~ ~lf~qorq;) ~ ~. 
~) ~ rc.lf~qUf Wf" oftq;'f Gfffi"{ fcl!f~qOj lfit, 
lTl \3't't<~f:N1Cfllc:fit ~ Cifdl\3'1, 
"fl \3't1 < ~f:Nt Cfil ~ 1fit I 

•> 'H'1~-~f4UI. 
fcfm~tHE\cN ;aqt'(fGQ qfr&llCR t1rflr Olm qftcN" 'llf'1rN ~ 'f$ ~ ~ 

~ ri>, * ~~ ~ \ftr{ ~ qf.f ~ ~ ? ~ CJif'1rN \ftr{ amrn 
rc.<ll~tHb~ ~~ ? ~ ~ \i11'1Cfllff fw.J 31ictlfqCfi ~ I ~ m CJ1f'1q,l 
~. ~· 1JOT, ~. ~. ~ ~ ~(j~(t\ q't1jt'f411\3~ rmt ~ ~ 
~lf~qoj tft I q~t>tli CJ'If'1~1f~qoj (Item analysis) qf.f ~ I 

CJif'1rc.lf~qOj 1qftt CJif'1(;(brN wftc ~ qfhHiii'1 ~ I CJif'1rc.lf~qUj~ CJif'1rN 

1JOT qr ~ <f ~~'i:fd 1Ri ~ ~ ~ ~(it'll~ ~ ~(;ql41 1Ri 
~ 1:Jfmr q~Oii+i effi' Wf"ht'lrN amlT(' Olm qrQ I 

. ~ Wll <I f+1 Cfi me~ ~ amtT<' <f'lm' 1ffii I 

~ ~ f.:t+t\Oi+t ~r ~ernT Cifi!IJ~ I 
~ CJ~t'1rN ~ ~r ~ 1 

v> 'lllf'1f«n~f4ulifir d"ifiu:(l&: 
CJ~t'1rc.lf~qUjJij m CJ1f'1q,) ij,&~'11t«'H, ~ 'lflful ~ iif§~Cfif{;qq; CJif'1rN 
rc.ct~('(trN 1NT•~Cfij~(1i lfitT t'f411t;u I ~ ~lf~qOj ~ f.:tk11'1~1< lfit 
~fq:;;u I 

~ rc.<U~(;<t'rN VN11tcN 311UI<'il '3't1<'jfuictilrN aft \3~<1'{~~ ~ flit>tl~< 
""{'1<1'(~Ai ~RA I 31'~ ~ il1t 1J11<fff ~ ~ ~ :filro': ~ ~ 
"Cfilf 1ft 3R'f1l1' ;~ "Cfilf CJN11ft'tl~ <lf@;u I 

~ U"ij' ~ ~ 3f'!"«R ~ ~lf~qOj lfGl ~<ll~(;(t\~ ~ lltCfiT ~ arrtmllT 

~ ~'[filii ~~ 3ft ~ wt, ~ ~'[l<'il ~ qr amio 3ff ~ wt, 
~ ~'{t<'il mlmul' qr amrn- 3j'f ~ wt "{ ~ ~'{t<'il ~ 3ff ~ wt 
fcfm~(;<t'cN ~IT~ I~·~: ~\3%, 't~% ~ ~\3% fcfm~ ~ ~ 
qf;{ v~t'1~1f~q0f ~ ~ ~\Sit ~ ~ ~\3% fcfm~ '3't1<'J!"«~Cfil wne 
l1"fi CJif'1~1f~qOj ~ I 



'Cl.ot. IU~~~ ~~~ c p D 
u.tt. 't ~ ~ 't ~ ' "' c::; ' 'tO 't't 't~ 't~ 't't 't~ 't' 't"' 'tc::; 't\ ~0 

't . (~) " " " " " " " " " " " " " ..J " " " " " " 20 100 0 

(liJ) " " " " " " " 
0 

" " " 
0 

" 
0 0 

" " " " " 16 80 0.2 

(lf) " " " " " 0 0 

" " " " " 
0 0 

" " " 
0 

" 
0 14 70 0.2 

~. (~) " " " " Q. 0 

" 
0 

" " " 
0 ~ " " " " 

0 

" " 15 15- 0.1 

(liJ) " " " 
0 

" 
0 

" " " " " " 
0 0 0 

" " " " " 15 15 0.1 

(lf) " " " " " " 
0 0 0 0 0 0 0 

" " " 
0 

" " 
0 10 50 0.4 

~. (~ " " " " " ~ " " " " " " " " " " 
0 0 

" 
0 17 85 0.3 

(liJ) " " " " ~ \} " " 
0 

" " 
0 0 

" 
0 ~ 0 

" 
0 0 13 65 0.5 

(lf) " " " " " ~ " " 
0 0 0 0 0 0 0 ~ 0 

" 
0 0 10 50 0.6 

(l:f) " 
0 

" ~ " ~ " " 0 

" 
0 0 0 

" ~ " 0 

0 0 

" 10 50 0.2 

't . (~) " " " " ~ " ~ ~ " " " " ~ 
0 0 

" ~ 
0 

" " 15 15 0.5 

(liJ) " 
0 0 

" ~ 
0 

" ~ 
0 0 

" 
0 ~ " " " ~ " " " 12 60- ~.2 

(lf) " " " " 0 ~ " " " 
0 0 0 ~ ~ " 

0 0 

" ~ ~ II 55 0.5 
(l:() " " " " ~ ~ " 

0 

" 
0 

" " " ~ 
0 

" ~ ~ ~ ~ 12 60 0.5 

~. (~) " " " " " " " " " " " 
0 

" " ~ 
0 

" " " " 16 80 0.4 

(liJ) " 
0 

" ~ " " " 
0 

" " 0 

" " " " " " " " 
0 16 80- 0.2 

(lf) " " 
0 

" ~ " " " 
0 

" .~ ~ 
0 0 

" ~ 0 0 

" 
0 13 65 0.3 

(l:f) " " " 
0 ~ ~ 0 

" " " ~ " " 
0 

" 0 0 

" " " 13 65 0.2 

diR1q;lf11 ~ ~ Jii~(0(1J ~ ~ ~ ijl{((q;l ft:ttUefltHt\~ m ~ 1Jl"<f 
1Jtct;) ~ 3fl'Ui(fli CJifil«f,) q;f6ili$RI< '(' fcrqflq;(Ui • ~ i"lfli$i'Q I 

diR1q;lf11 '3~flild C ~ fo'if; \ftR', P ~ q;8Jili$RI< '(' D ~ fcr~flifi<vli"IPA 
Iii il 1\:f+tQ I 

~, . ----·------------------------------



+i?;~IS«<< (lodes of difficulty) ~+1\4 aftit;r. 

P- value til>fa"''ll\<10 = 

;aqfjtti ~ 3fTUR1tT Cfif'oYil$«1( 0 ~ <tOO ~ ~ ~ I 0 "{ 900 liR 

~ ~ \t><~ficYi ~ 1 ~ ¥ IJCfil<cN «1<f.:tuhotll'f ~ 1 3Ntq_ o liR 
• ~ ~ ~ "{ <iOO liR ~ 3tfu ~ ~ ~ I ~ IJ~'1iHb4>l P q;) 

lfR <to ~ Gffr "{ ~o ~~~I IJ~Yi{i\(ii\ ~ qM ~Xct ~. ~X't 
~ r X O'.t ll'tl"lllf ~ ~ ~ ~ I 3f~ P q;) 1fl'l X o rit ~ mrrr 
~~ ;ufi1~1 

fu~~ m 'lf.i arrcprr rcrm~ fcrnA' f4 Ef~ cbl IJI C(11 'ii'fl ~ ~urtnt ('1 

~ ~ P-value f.:tCfil<"ii ~ •t1t~1~ "{ ~ ;aqq:m Cfi{?)'11~«1< ~ 
~ IJ~Yii'fh\ 'iliq('11 ~ ~ IJ~Yii'flt ~11fT ~ tRT&fflrr 1Jlim 41~~~ I 

;aq{htl ~ 3UUI<'il D-vaJue (+<i ) ~ (-<t> rit afRn:rr ~ I o q,1 1fl'l 

UYik'iCfi ~ mJr fcfm~ IJ~Yi$1 ~ ~ 'ilf.:t~ ~ :flUII ("'iif) fi't< ~ 
'f<lllT f4<ll~~ IJ~YicN ~ Tftq,1 'iiFif"« I o q;) 1fl'l o.~o ~ ~ ~ 1Jtrr 
mft 'ilfrt~Yi I 

if~-q;f(;qq; 'Hi1'tl tc.+tf+ll¥' (~+i'lui(6) ifil CJ¥UC4+1~dl rc.~~EtUI Tf'l ott.r. 
Gt~~q;R;qCfi IJifYifl(ii''il ~ f'qifi(:qi'fl' fqq;~Cfi ~ I 1ffiiT ~ ~ ~ 
-mT "{ 3R' ~ lf('f'"('1" ~ I -mT fc:4 Cfi (:q ~ 'ffl""l fc:4 'tl I~ "{ lf('f'"('1" fc:4 Cfi (:q ~ ~ 

~ . 
fcfm~ ~ lf1 'ld 1 fcfm~ '3'd<',ifu1Cfilq5\ 3fctt1 ... iCfiY1 m fc:tq;i'qq;) 

v+IICiqll~cll arrpt1'f lf't ttf'4;~ I ~: ~ Ftlf('fifil'il ·~· f4Cfiq{f) ~ tn I 

~ ~ 3f~ 'ffl""l fqm~~(ii\'it4 ~ ~ "{ ~ ~ 3f~ ~ 
~'{f;Cfil <t ~ fc:tijiqUI "q;" ml ~ I ~ ~ ~'{~i'flt ~ ~ ~'{ttij)li'flt 
~ Tftq,1 ~ m ~ ~ q~'ii"'Yi lf1 'ld 1 ~ ·~~ ~~1 
~'{f;ij)l c; ~ "{ ~ ~'{t(Cfil ~ \1fYili'flt ~ •l~cN~ ~ fctCfii'qCJ>) IJICICfil~cll 
m ~ I ~ 'lf' ~ ~ ~'{f;Cfil ~ \1fYili'fl~ 3f1Cfi~Ut ~ ~ ~ ~ ~ 
v+IICICfilfl ~ I ~ ·~· lf('f'"('1" ~ tff.f Cfi'i"tl( fcfm~ ~ lf't ~ 
Wl I m fct q;q 01 'q;' r ·~· m-{ ~ell"{ lf1 'ld; I 



. rc.ij;tfij;t'~ 
~ • v 

~«tOiiRT ~ c:; 

~ cto iiRT «t ~ 

lf) 'd'd<ftfo.illij;lci\ 1IJ(it { f.r4rtvr tR ~ 
an ;a=o<ijjf.;;;tcN~l ~ 

))> trtf~ ~ lfif ~ ~ I 
))> ~ oqfui41<1 +tifiC{fu mT ~I 
))> ~ l(Cfl(64(11 ~I 

am '3'd<ijj~Cfil ~ lfit oftq;r: 

))> q~•ld ~ "3"d< ~ ~ a:a<~~*' Gt•us;u 1 

1J tf 
0 0 

" 0 

))> ~qq41(1 1jf{iflff ~ '3'd<ijj~Cfiltil ~ Gt'11S~ I 3fTUR ~ ~ "f 
. fo:th1'1 ~ I 

~~ltl\Cfi<OI ftlf('f*' ~ r lflim tm5liT Rsl(til ~ fo:t"'111~m Cll'11sl(til 
'3'd<ijj~Cfll an;qq'1 41~·~h( 1 

• 



q;~: c;~: ~ 
~: ~ ~9~ llRc 

9. ~ C4«J:cN "8tq; trltJITOT ~ ql\31i11~ ~~~I (9+9 1 
. MKS 'lfOII~'il ~ll' flie<'il, ~ fq)cflfll'i'il '(' ~ flij)r:S'il <ilfq'"'J) I 
FPS gu1i~¥il ~f ~~ ~ qiJr:S'il '(' ~ flij)r:S+il 011fqoy; I 

~- ~ ~JiqJil ~ ~ll'il q'R lftq;) fifli11~ lJfu ~ I (3f~ ~ ~ 
~ ~) (0.~+9+0. ~ ) 

~I 

lJfu (v) = 

= 

~ m lftq;) ~ (m) 
~~(sec) 

s (m) 
t (sec) 

l ~ ;;ftq01+il 'tJlinr ~ '(' mtit ¢1¥ii11~ ~ Gl"11'3~ q?,t(11~ ~ 'lf?.f ~ 
I ( O .~+t~l 

. (3f~ ~ ~ qjfhlm ~) 
~ ~ qfum ~¢) Jffi(1q; 

6i11~11:SI ~ GTm ~00 '3 'dti1¢ 

~ ~ ~ ~~ Jffii"l¢ 

~I 
m = 300 k~ 
g = to m/s 
F = mg = 300 x 10 = 3000N 
A= 150m2 

P=? 

f<mA --

~~~ 
F 

p = ------
A 

3000 
= 20 

150 



~. 

~ . 

"· 

c; , 

. q)) ~f<Uifffi 

lf) •lf<tlflfffi 

Vl ~f<tlflfui 
tf) dlqlflfffi 

100° F ml ~frt!i.l~¥11 ~ 
~. 

C- 0 F- 32 = 100 180 
3f~, 180 (C-O)= 100 (F - 32) 
3f~, 180 C =tOO (10.0- 32) 
3f~, 180C = JOO X 68 
3f~, 

= 6800 
180 

3f~, c- 37.7 
3f~, 100° F = 37.7° c 

qi)~~ 

lf> ~c:n~~q; 

~~~~~~~~~~~ 

~~~~~~~~~~~ 

'iktCli'il a~or~(t'lif>l ~ 

~. ~ ~ ~ 'liClii<Clil ~ ~ 
·qi ) qq')q)(UI (<lii'l(l"~~~) 

V> ~ fi<rr (~ ~) 
~'tti'll<l~\il< 'Pft1f m ~ ~ 'Pft1f ~ flltt4'lq ~ ~ 1 

~0. ~ = 60 kg= 60 X ION = 600N 
~ = 2 min = 2 x 60 sec = 120 sec 
¢err~ = 30sec 
~=? 

(~) 

(~+~) 



~. 
• 

~= = 

600 X 30 
3fqqf, ~ = -------

120 
('fij'~, ~ = 150 watt 

<t<t . q'(l<tRh=t tctf.H'UC 11ft~ ~ I (<t+<t > 
Cfi~Cfi~ ~ ~ \HfcHf'1 * ~ tctf.:trif ~ ~ I ~ mf.rn ~ 
ril61¥il ~ ~ TA <4«J(;(6 ~: 'RlJ q~(E\, annq, fiR~ <4«Jf;(6 ~ 
~ tM ~ ~~ I (f{ ~ rif61¥il ~ <4«!(;(E\ ~ I ~ ~ <4T 

~~~~ 

<tl (<t +<t l 
CJ;) fa;fi(;(E\rjl ~~ Tffu 5 m/sec (15m/sec- lOrn/sec)~ I 
til 2 ~cf;r:SJil ~afhtrit' ~ 10m ~I (Calculation~ :z..:~@:rT'""i\3~$l ) 
f-fl 3l - ~ufi:tl'i ~:T\1', . f-fl 3lT - ~JiFIFd'( ~ 

, 

<tl ~ (3f) ~uti :fiJi ~~ ~ ~i'tfi(E\if>l ~ ( 1.5 v) \itl~OQ1_ I 3ltffit at. 
marrer ~i't(;(E\rif ~lm ~ (4.5v) ~ ~ ~ iif('11~ ~ \3~ii'il 
~ (f{ 1ft~ ~!If~ I ( <t +~+~ l 

M (3lf) lJf ~ ~¥ii'1HH \ii'SI'1¥il ~ I ~ ~¥il'11"fl< \ii'SI'1 ¥i l ~ 
~i'tfi(E\q;} ~ 0.5v) \i11~'1 I ~ ~ ~i'tifi(E\ ft ~ ~ i'tl t '1¥il 

>fflfi((Cf;l ~ I ~ ~ aim ~i'tfl('ti\ ~ 'lf.f ~ l.5v lW-f ft I ~ ~ 
iffiT ~ ~(~Ai Gffil (f{ \3~1~l ~Cfi'1i~*l ~ ~ I 

1¥. gfa~Cfil$ mT ~~ Gli't<'Hi ~ T.Wf ~I~~ ql~i't ~ 
(<t+O.X +~. X l 
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External respiration ifR ~ 

~¥. ~) 1TrmT ~~tit!fOI ~ 
{i)"tft~~~ 

. lf) iU lfGiC{ ijJflf$(01 ~ 

~X. 't=ljfl$'i at'11\3~ ~ ~ 
~. ~I 'i flU lf, q 1'1f:1i lU \if ~ moU 3fRT 

~~- ""cHT.f:ti$1 qi{'¥11t!fl ~ 
~iU~~~ 
ifl'ilf$(01 UlRt ~ 

~ ('f) 'l 01« iRilnttt fQr;r 

~\3. if'11c err~~~ 
liflqtq~t!f ~ ~ err 3Ri qr~ ~ ~ 

~ 

o.x 

o.x 
o.x 

1 

~t; . -~~ o.x 
~) llffil, l!RAt, ~ tro't ~ ani ~ ~~4)n~ ~ ~ 
{f) '*fli11iJV) ~ Gf'11\3~ 
lf) ~ iiWf O.X+O.X+O.X 
(3f~ ~ 3f{i ~ 31ij(f;(b ~) 

~~- ctf(fJtO:Si1ctiJ ~ ~ 
w ~ ormrr ~ f1i"'fol 
~. ~. (ljq~'i ~ 3f{i ~ ~ -

~0. ~) ycrr T.f~f$1 ~Cqif(OI 

o.x 

~ Of1f ~ ~e:cflij!) ijoi<'il t';JqtctiJ T.WJm ~lifi ~ o.x+o.x 
Vl ycrr ~ ~ s;tifii(Oj 

3f) ~ CfiiH!II'1iijll tcrr O.X+O.X 
am ~ qeyqtl f.n41til ~ err JA ~ 

lf> ycrr ~ {'l ~ ~ 'llflij'il o.X+1+1 
ar l ~a tf{ctctiJ ~ g-lfTlf ~ 
ZIT> ~ o~ f$i1ifi1Hill'11atll ~ qqti11C f'oilf?-401 tt;f ~ ~ err 
\3 (1l41Gfll ~ qi'1T (~, ~. ~ m) CfliHJI'11'il ~ ~ Vlf)tr 
lffi ~ q;1i 1l'l err JA 1 



1. q;) ;rrq ~ ~q;~qar ~ atra<hflq 'SlWlR "{ ~'1~'1fll q;f6'11S qQ 1 1 
~ ~q;ISi11S ~tif!\6qftl qfhu~a ~ u; JHti11S atra<l~q fllrqdl vr:a u; 1 
~tro~owm~m~~lfif~~~ 1 

~ 

V) 3Rtftm ~ 1~ f!<lfqG4(1~ 3RR qQ I 9 
'fe4'lG41C! ~ aB~!JR fl<lfqG4(1~ 3RR ~~I 9 

.ri{C!'1Cf,l 4j(ifqiq;~ul ~ ~~ ~ ~ (Fp~ 9 
d 

~~q~:~~~l 
lf> ~ 1.f?.f1fT "ffif ~~ llfa 3f'lq•a ... amr m 1 1 

"ffif (1411 J~;i ~ ~iJf \1"( qit?:. q; ~ lfnf ~ I o. X 
~ "{ qjf?.1q; q;a«~ lJfu 3t'lqld«41 ~ ~ k-f I 1 

~. q;) i) 'C' qr.ft "{ 'A' 'f' tff'ft ft I 
ii) '8' (~)liT~ = 18N 'f~q;~~ ~ ~ (18/10 = 1.8) = 1.8 kg. 1 
iii) ~~•rqa q•tfl~ ·am = mT1IT ~ -~ ~ = ts- t6 = 2N 1 

V) BE=-mgh · 9 
= 1000 x 10 x 60 == 6xl05j o.x 
\ffll fi ~ llfffi' ~ I 9 

lf) ~ ~ fli!Ufll tUS4jl\il'1 'Jt~q;l~ ~ 3WJ ri' ~ I 9 
~ ;aq4l41 ifft lfif ~ ~ ~ ~ T.fA q'if 1ft fi '«R '¥ 
~I 9 

l q;) . . . 

-
~A 31C{<~ ~ilf\if)fT tRI'3'1 +Hftlfll 'CJlitq ~ I 9 
~ ~ fllt/.4fiG4il ~ ~ \ifkr 1lfolrr ~ q~qd'1 ~ ~ qq;m ' 
3tlqd'1 ~I 9 

V) 3fTC{fu ifft ~ ~~ fAtfl~ (Rf ~We)~ I (9+9) 
arr;fff ~ ~ ~:qnrr fA~*1 m ~ ri' ~' 
~~ qii(Oj~ lRf ~f'l;~ 3fTC{fu ~ tq~(;{6qit llfa ~~I 

~------------------------------------------
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~ ~ Wl(f;(i\ \3NIC:<i lftwt I O. Y,. 

9f~ oq(Oit'fl~ ti11~elttll~(! ~ I O.Y,. 

~ ~ tl11~lt<<i' \3NI<=<t lftQ I O.Y,. 

ii . t'tl'i+!,~Cfl) ~ "{ ~ atq~l¥11 ~ ~ ~ ~ ~ 'lTd I 'l 
tiT~ lJnf tmf ~ "{ tmf ~ U'J mQ I ~ tft~ t'tl q+!,~ GJft 
f;l~¢1<¢ qi~<{J. 1 o .Y,. 

U l m-~ ~ tft <R ~ ~ J41qt>f mo:r I 'hlcffilt>l ~ ~ ~ 
lffiJ1 if'l ~ 1 ufR ¢ffit t>l ~ ~ ~ err '{fl:q;~ 111 t'Rtt•!<11 1 mo:r ~ 
~ 1Jf1Jfi ~ftlf(;t q I ~ ~ I ~ 

lT> ~ ~ ~~~~~~~err~~ mrnr 
~ QJ(OU'"( I ~ t<iqiGtll W I ~ 

HIV ~ ~ ~ 'Jt'{¢1t>l <'ldi!412 ~ I ~ 

c; . (~;) flraftfmr l)iqJii.f,) ~ 3fq~lcN ~'<'t)fl<t oq(Ufql W~ ~ I 

~ afrJR ~ ~ Yfltf ~ iif6f:41ql 341¥iH'fch "{ Gtl1 d4i¢1 ~~I ~ 
Ul i. qflld~ ~ ~ < qf;('q'{ui 3ft ~ ~~ ~ ~ \fO:Ht>l 

itfct;'{ctll tn I ~ 
il~t11' ~ < ~ f:iql\3<1 "{ C!4('111\3<1 ~f;J:il•t ~ Q I 

.: '{qflq; ~ ~ ~ ~31ldatt2 -·~(~ q1Xf ~ tmf ~31ldi!412 ~ 
~ < tmf ~ ~ q1xn<1 I O. Y,. 

lT) ~q(l'ft<& miA tOO ~ ~ ~ ~ '{ am* fir;fm 1Ri ttl t'f~(i\q 
qf{~f<tq; q(f<tqt 34~"¥f<1 ~ I ~ 
~ wt miA trr1 3rq; m 1 ~ 

~. C¥l i. ~ ~ ~ '{ -r~fct;zCfl1 "'JPMI1~ ij411i1<t ~ ~ ~1'11"11¥1 ~ 
~C(41'g ~ I <t 
~~q; l)l\if<1'"(4>1 ttlt't~(bq ~"'dl<itl<i'ql Ofll'f ~ ffi ~I 
(err 3R' ~ \3'{1(ql ~) <t 

ii. •1t>tti!4c:N ~ q;rR ~ ~~ ~ m 1 o.x 
fct;<tq~ ~ r-.tlq1q1 lJ'JtlUI"i ~ I <t 

Vl ~ ~ ~ Ql(l'flql ~ ~ ~ Of't ~ ~ "{ qrtT ~t<fatll 
. tftC<' 'f4 lfT4;o qj~lq.ftqt ijct<=<tl ~ ~~ ~"'~<{}. < ~ TQ I ~ 
lf« fttiqt(l'ftt ~~~I 

lll i. 'ft'ti!4t~q' ~ fct;<tt<(b ~ err tfTi"C1i) ~ ~ vA- 11'{¢1t>l ~ 
3Ct:flqUfi!412 ~~I <t 

II. qq:~hfl~ ~ '{¢1J1Cf)l(Cf}l fcRl ¢1(\11<11 ~ ~ ~ qi,"U;'"( ~ ~ 
C!4ftoqtql ~ ttJlfT qi,"UU'"( ~ tM ~I!Gfll ~ ~ TQ I <t 



~o. ~> \;f)cn~)qt<(6ci1 ~~err f.4~1'1cN ~ f.mttor ~ '.llr-.ti~latll 
V> i. ~4atll ~ lm 'C' ~ Q I o.~ 

ii. w 'A' liT ctlq:fi+i ~ Gt(1ci1 ~ ~ <uqqo:s~ ifli~q;ti>l ~ 
~I 

iii. W 'C' ~4attl ~ lm q'q;ii>l cttq:t;+i ~~it I ~ 
iv. 111 'B' liT '.111uf\t:(6 ~ifijf@i{_ ~ 'lft:f ctlq:fi+i ~;iflb~.,...,fi(6"'"'*1:nl ~ ~ 

~~+icil Q I 1 
lf) i. if{lf mel m CRT ~ ~ or11 

~ fct<l~ii>l ~ or-J I 
q I oft ci1 fo1 if; I ij ft,l U1ft ~&.4'""'~""f1Q'"'I ~ oR I 
(iU ffi ~ ;aqqffi at~f\Qjf((t\ ~ lRlff) 

11. ~11qo;s~q1 ~ ~ ~ f.:tkiqu:s~ (Troposphere) liT ~ I ~ 

.. 



S. 
N. 

Types of item 

Times (minute) 

Unit 

Mark-+ 

I Measurement 
2 Motion 
3 Machine 
4 Pressure 
5 Work. Energy & 

Power 
6 Heat 
7 Light 
8 Sound 
9 Magnetism& 

Electricity 

I Matter 
2 Mixture 
3 Acid, Base & Salt 
4 Air 

I Living Beings 
2 Cell 
3 Life Process 
4 Metabolism 

I Earth 
2 Air 
3 Planet, Star & 

Constellation 

Area 

Physics 

Chemistry 

Biology 

Geology 
and 

Specification Grid 
Grade 8 Science (Practical) 

Number of items 

Diagram (A) Spotting (Name Activities 
I Charadteristic (C) 
or function) or 
Classifition (B) 

10m 5m 10m 

Drawing! Labell 
Copying ing 

5 5 5 

·. 

Astronomy 

full Marks: 25 
Pass Marks: 8 

Remark 

Field/ Oral/ Total 
Project Viva/ Marks 
(D) Class 

record 
(E) 

20m 10m 5m 

5 5 25 

Each 
Item 
holds 5 
marks 

. 

. 
Note: Combmat10n of d1fTerent areas and d1fferent 1tems can make sets of different 

. I pract1ca quest1on paper VIZ 

Physics A D D B c 
Chemistry c c A D B 
Biology B B B c A 
Earth & Space Sc. D A c A c 

Each Item can be choosed from different 
units of different areas (Phy, Chern, Bio, 
Earth & Space) 

V1va I class record IS compulsory for an d1fferent type of set. 

~~---------------------------------------------------



~."«. '{(Wlll 1'1 ij;l m (~ err ~ 
3IT"~ I ~~ err (spotting), 
fqm~ ~~Q;q;l mq;y ~. ~. 
~ '11'411'1 lR <CHq~m< 

~~) ~ ~) 

~- fqm~ (q)) ~ ~ 

~- ~'-II~(~) ~ ¥ 

l ~(lf) ~ ~ 

1N~i'1Jtl ftH1tld l 
~ ~I 
f1tlqlij;('llq l gfd4~'1 I 
tpftlr fctfte 

~ ~ 

¥ ~ 

~ ~ 

~~!( 

a:J'I•Ift: c; 

~~q; l \ifRU 

Cl'ell m- 1JT'I:<'t1i' 

~ ~~ 

¥ ~0 

~ ~0 

~ - M ~err m ~ 3fqqJ ~~Q;q;l ~ ~ ~ 3fW err~ '11'41~·'1 lR I 

~- ~(spotting) liT~ after mt ~ ~: ~. ~. crnJ, m I~ OfflJ ~ 

~after (}.t~)tH'II ~t!flq~ I \iftq~~l'1ijk!ttft 1inr ~ '11Jtijtfldq;l qtftq;(OI ~ ~ 

(}.ti!~dl ~t!flq~ I 

~ - gc:~I'1Jtl ~ l\iq1q;i11q err g~l•1q;l q~~l'1, Wit arrw ~ ~ err ;aq~">tfllol 

~t!flq~ I 

¥ ~i'l•lo l~lgf'C14~'1 1~ err fctfte ~ ~ t.rc!nrr 3ITUT ~ ~ ~ ~ 

<fti6ij Ai ~~ I 

• ~frttq; 

. m 
• ~ err oftq;J 

. ~ 
~- ~~q; (viva) cr;en m 



• ~ \'3~f~!H1 G_(;mf; 3frul<'il ~ ~ -mT ~ ~ lff'f artnrr x ailci~Ui 
w~t 

• ~ ~tfti 31'flf~Ui'il fqm~fi(t\('fl' ' C'4fui41d / ~'{t(4ld (~-~ ~) 

~l414>i11qiN arral<'lrr (~: ~. ~. ~. ~ err \'3q4'>1f\1a1 1 . . 

't. M~err~ 

• ~~~~~311' • ~ ~ ~ooc.t m ~ ~ 3fi 

• ~ (R ~ m(JIT 't 3fV err • ~ ~ ~% ~ ~ tJq; ~ 't 3fl 

• ~CR~~IT~3fl • ~ ~ ~<t ~ Cf)1l ~ ~ ~ 3fl 

• cf;tr '1fll ~ j ~ :~ 3fi • ~ ~ ':(~% ~ Cf)1l ~ ~ ':( 3fl 

• ~ 31gl~ltl4> ~- ~ 311' • cf;fr lfr:J ~ ~ ~ ~ 3fl 

~. ~ (Spotting) 

• ~ 'iT1r err qfil~ + ¢aim ~ ~arar err ~ mr - ~ 3fi 

• ~ 'iT1r err qfil~ + tt\W ~ ~arar err ~ mr - 't 3fi 

• ¢aim ~ ~&lror err ~ lfr:f ~ - ~ 3fi 

• tt\W ~ ~lffUJ err ~ lfr:J mr - ':( 3fi 

• ~ cT;tr ~ lfr:J m-r - ~ 3I'V 

~- CJcnf'1¥tl ~ l$1!41ifii11q 1fT 1Jlfttr · 

• ~ ~ ~ mA err ~ (Description) lRm - ~ 3Jf 

• ~ ~ g«:t<fl~~ (fftq;r (Interpretation) - 't 3fi 

• cf;tr ~ ~ cf;j~ g«J8J4>(01 1ftm - ~ 3fi 

• C'41(9[41cN ~ ll11<flij;(01Jil~ ~ - ':( 3fi 

• ~ ~ ~ ~~ g~<l'>ICJl(UI ~ - ~ 3fi 

flm'R ~t;~ 



't "*4\itild I ~ I CJfu-<~ I ~ 1fT ~ 

• ~"{tJq;~~ 

• ~(R~tJq;~~ 

• acqqf"d "{ tJq; ~ ~ 

• acqqf"d "{ cf;fr ~ ~ ~ 

. ~~~ , 

~. +ftfti+ 1Jl'f (Viva) 

• <fif{f~ "{ ~ \itql<fifll 
co. 

• cf;fr ~ ij(;lqdl ql~qf« ~ ~ ~ 

• cf;gT Gffr ~ ij(;lqdl ql~qf« tJq; ~ ~ 

• ~ Gffr ~ ij(;lqdl ql~qf« ~ ~ ~ ~ 

• cJ;gT Gffr ~ ij(;lqdl ql~qf« qf.f cf;gT llnf ~ ~ ~ 

cnrr acf\t ~. 

• ~ldCJ~~Id q;&n ~ ~ d~Cfil?t Wm 

• ~% ~ ~ d~Cfil?t -m[m 

• ~0% ~ tJq; d~Cfil?t -m[m 

• ~~% ~ tJq; d~Cfili'\ ~ 

• ~Giild q;&n ~ cf;gT fll~lfll lfnf tmm 

• I 

- ~ :Q 

. - )( ;Q 

- ~ :q 

- ~ :3fJ 

- <t :q 



• 

<t. ~'~Cfil ~ m (diagram) ~ I 

mtli(OI <Rf\i! (¢ pan ~) ~ m ~ ~ J\€ft~'1 ~ I 
3f~ 

m ~ "lf?.f err Cffi! fd m ~ rrnf ~ <1tll\3~ I _ 

.. . ,. mm ... 
-t--

~ .· ., . . . 

----- . ' 

qi) ~1(~<11 

~- \i14\i1*1(( 

'lil~(1¥i - ~~~€1 

\3Giti(OI - *1(~<11 

f'qi!t:tdl -~ "fflR ~ tftCfiT ~ I 
~ 

(m ¥ m-~ \iAm r« q•ftifi<OI lT'f fG<f ~ ~ n 
3f~ 

~ m err~~ m iil'11\3~ ~ ~l~lti<t'c6l rrnf ~ I 

~:~~ 

\3dlUJft: t:; 



• 

Cfj) 1ft gq)41Cf)) ~ cf; iff ? 

V) 1ft gq)41Cfil ~ 4li14ii1 ~ 'ii41~~ ? ifTlf ~ I 

lf> 1ft 'll41•tille cfi ~ ? 

<~. 3Ri g~•tfl(E\ fcttutfftc(E\\11~ 3fqi't1Cfii1 ~ ~) 

¥ . ~\14ld 'qlfOf (field visit) 

Pc4tlti14ctil ~ n-~ err q;~ftlqtf'l .err ~<liW~cN ~ ~ ~liit<(E'cN 

'l1fOr l1t" f.:tk1t't1•d 'll~iif((E\\111 3tTUR ~ ~ flq)c ~ ll'll 

Cfi) Tide 

lf) Procedure 

Title- f4<~qtctil ~ 

Diagram-

' 

lif) Diagram 

~) Conclusion , 

-. 



• 

Procedure-~ q;m c; q;r fcfm~ fcft~IW4 ~ ~ atir'i41¥il ~(141<1 
'ijl{tJf ~ I AA atil'qiJil f';,J041~fliH1 fcf(icUfi(C\ ~ I m lHt'l4il( W\- m"« ~ 
ijUiq~c6\ 'm1T err mrrr fcf<~ <Ut<<C\ ~ 'EfhJ a~~~ ~ ~ Pct<lcUfi<C\ ~ ~ 
fcf<~C41fi(C\ •l¥it11¥il ~ 1 <fr ~ tlf.f ~ fcf<~C41(((C\ 4il•l81~ ancl t11t1q1aq,1 
~ ~ ut+T:"tt ~ ~ I cA fcf(iqiJil q)('<lq)~~ ftniT ~ ij)~ij)~ fcf(iqiJil q)('<lq)~q,j 

~,'""'"' " '"" ~ ..,) ~ c-. ..,:, 

fm!:r I 

Conclusion- m:r ~~:1•1 <1 'JJJiOIJil ~ fcf<IC41~ <C\ 3tC4Ji ct> '1 lf4" ql\3'14il ~ ~ 
"" 

4lRi'l4il<ct>l ~ f1t<flt~<C' ~ Of"i!l:rr i3¥.f"UU"l ~44i<l ~ ql\3'14il m~ "fit'l"fi~ ~-u-, - ~.~ ..) c-. ~ 

Project - fcfm~ ij'it<'il {';, J041f<:t ilsta ~ lffr ~ f(q)i <flffi" ~ ~ 

~T ~~~W(I 

1Jlft'q - ~T ~~~1:401 ~ (Photosynthesis) 

~ - ., .. t'IIJtl ~ qrn ~ ~ mcrr ~ ~ ~ iil<l{';,qJic6\ ~~ 
<" > 

Cfil~'1qq ( 'Cfr ~ q;ylJ\jfl ~I 3tll4'1~'11 fitR" I 

fcdU - fcf(iC41~ V ¥ 3ITzT qldfi<C'Jttil ~ after q1<1t11{ 4itaf'1qq< 3f~ q;n;ft 4il•t\i1~ 

~ ~ f<R;rq ('1tlli3~ I ~ ~ after ~ ~ Cfil~'1qq( err~ 4iltl\i1~ ~ I 

q;fRi ql tlf.f V¥ ~'1ijUi ~ fcf<IC41t11t m1fm rn I V ¥ ~'1qfa ~ fcf<IC41c6\ 

~ •I~Qiq,l qfd~<C\ fecit ( ~ falq;(Jil frrTt: ~ ~ I (fi qld((<C\t'll{ 

fac4i<Gtli! ~ ~ ~Cfil\3~ I ('ltijq[Q 4il41\i1Jtl <fr qldt<<C\ rn I <fr qldfi<C\Jtl 

:stlzilf:\;'1~ ~ ~ I 

q;r$r m err ~ q;ltl\it~ ~ ~ 3tl4lf:\;'1i:l ~ gf{if\tilU ~~1~'1 I (f( 

~ tJCmT ~ qrnq,1 ~ 11m frrt1T ~ 'lftorn ~ tffiful I 

fcmA ----- ----



f.t<tCtitf - 'lRl gq'l•tatle m 'im ~ fcf; ~ ~ 'mlTliT if)jaflf;l~~e ~ 

att41ftFtrtt ~ ~ ~ qftuffi \Tlit (R ~ 'mlTliT ifilaOf;t~~e ~ 

attq'j();t1~ <¥ gfdP-fi(4t m 1 

"lrt) g ifil < ~ ~ qf;f CJI"lim lfit ~~~'& I 

~. Oral Test I Class record 

~. Clllt¥t'li41t": 
q)) ~ ~ ·~ ~ ~~itllifi(Oj . (1j{'(1if)j ~ ~ ~ CJI~tiq~qi) 

'3"W ~p.;;,ifil ~ •t1t>1~ I 

• 



,. ~: 

m qyo mqft7::.C6~""""if;~qfifhQ fuercf.~ f.tk1R1fti1d ~ ~&Tlf ~ 
qi) lfft~ ~ ~;rr ~ ttR '€f(UJf((€\ Cifdl\301 I 

~) lfft&rr ft3'€4H101ftl 19tT'l ~ 4i(I~(E' Cifdl\301 I 

~) qft~ ~ ~"ifT "(f"lffi' Vtl 'q(OJfl(l&: 

~~f((E';il ~~ '{~I t01fil ~ f.t~flid~qftt fuerq; ~ ~~ 
fceijt('t~qt fl3'€4t('t~J ~ ~ m~ ~~f((E';il ~ -q,dt61 fcrcmf lRT\FJ 

~ lfft~ qf~ ft3'€41(101 ~ ~ I ~ lfft~ fcrm~~(E'cN 
IJI•tfdftt fff(~li•t tp~, mfcf 4l\i101tcil ~ ~ ~ tA ~ ~ ff~l41•t 
~I 

lfft&rr ~ 3Rfirmf lfft&rr 4it~hflflfil ~. 3tli!U~4idl, ft3'€41W1 , lfft~, 
IJINtttcil fce!f~qot am Olffi9lff, gf<1~~01 ~ ~ ~t<n~4i ~clHkqCfi :;a qt ~ ~~ 
~ ftftl~!fl ~ ~ ~ I lfft!H'OT lit\i10114il ~ '€f(Utf(~ ~ ~ 
amft ~ ~~ 3fq01t'301 ft~'iA 1 

~ '3~~~{(\6Cf)) ~af<ut (Determination of objectives) : 
~m l41 \i101tcil ~ ~ ~ f.ruttor lf1 ~ 1 lfftm 4it4:nfl ~ 
ftlftlrl4 'Om f.fl:ot \3~!f~f;(€'4ll qftqft ffi OltR ~I 
• fu~ fuq;r~ ~~14i('ttqftt ~ I 
• qiQ<lt';f'iftqt WJR I 

• ~ ~q; am Cl4ctftt4lcti ; qfft•td ~ fce4itftftt flt•i~~ti01 1 

~ qft~ ¥14!fift4') P.f'rivr (Development of testing programmes): 
mf 3t~<•td q;;Rfl IJI4iH4il IJIIf01f;(E' Cif011'3~ ? q;fuaftcr ~ ? ~df('"""'4i,........«t"""l ~ 
~ ? ~ q;u ~I m~ ~ 4i(lf:(€'(1h\ ~TH mT lfft~ 4it4:tlfl ~ 
Yt1qd I ~ ~ 

• ~ fWf i~ \i11014itft ~ ~. 
• \i11014itft ~~~ q;wJf, 

• \i11014itft4ll ~~ m- tA ~. 
• \i11014itft ~~R R-tiq'\ ~ ~ ~ fcfm~ de<Hdl('ttt ~ ~ 
• lffterr-qfu flffiq;) ~!f~qUI ~ 'ft\64)qot ~ ~ ~ I 
~I 



»- ~IRVJ 'J«<4'1\1qft)l oqq~fq'1 (Organization of test library): 
~ ~ ~~ ZWH 4Cflftl ~ ~UR, qf!Jit\i\'1, ~-r:g-1(~01 '\ifmT 

Cfl(l~<t\ ~ qQ I &fctf11041q'1fl W~ ~ ~ { 
• ~ Cfi(H11ii ~ ~ tRl ~ lA ft~qltt lfd; I \i1ftii41i! . ... 
3tlq~q4)(11 ~ W&TUT tp.fttr lA ft~q)tt ~ I 

»- ~~ "1'1-lf'UiCf)l 'Wftc (Solution of appropriate person): 
trtlm ft*-4H'Ft, ;:hH'JfiaCflt ~, tffi&TUT, SfN'1tfcN p..,.~--=~fl+..q.-ot { ozmiiltT, 

01t<1 \i1t *' ~ 01m tJrtT m, gf<i 4 ~"' ~ "{ "'f<i \i1t *' tp.fttr '\i1'mT 
q;flt lA q;flt ~~ f{lff, ~ "{ ~¥11~1( atfulct?t i';it¥•itctlft ~ 
~~q~qq; Q I 

»-~~ ~O'i11i1'1 (Test Administration): 
~ ~r:o<•t<t ftftlfmR'ttbt 01m 1if.t, fclmq'i6~-=<t'-=i'll~~ lffimq;) \i11'14ilft "fR1i 
OlfR 1if.t, q-ftm ~i'lcN mfuq; ~ ftYil~~lfiitb cHftlct(OI ~A mf1T 
~ ii4'11:a~, ft:;:=qt\1'1 TA", tRt&TUT, awr "{ '1f<i\ilttt>1 ~ { Cfilft
q;qliflft q~~'"' TA" lffr trtlm ft:;:=qt\1'1 •1f{~d 1 

»- qfliftot '1fu"11fi(&Cf)l gf<1C\q'1 ~ 11'! (Reporting the test result): 
~'"''¥fl*' trtt&TOr '1f<i\i1tct>1 ~ar GfT ~ fliltbt< m ~ "{ ~ 
~ ~~ct~4* ~ ~ ~. ~ mtnm ~ {t~tft:n lJTCti", 

qli&'itiZ ~ ~ tRT OGJR. qq qQ I 

»- ¥-'l<lt'4ii$ aqtqf;(&Cf)l CltTilrr lf1 (Organizing remedial measure): 
fclm~~<t'ct?t CJIIC(1tii'llii m ~ •!otkt=jCflftt f.lakur rR m~ 
fclm~f;<t'cN ~ ~ ~ ~ I mrf, ~~ ~ ~!(f)qot ~ 
~ t ~tti~<t'Cf>l ~ ql(tlq(OI, fu~ enrnl, ql~q:t)q "{ 
qtt5>q'J~CflcN ~ 1FIIC4Cfll~dl ~ "{ mcft ~ \?Jqjq{;<t\ 1fflT 

i'ltti~OQ I ~: fu~ ~, 'N ~ flt'lt.flct>l ~. 'N C1i1M cti!HT 

q't5>qtl¥{ "{ q,~q'J«~Cfl¥11 ~ m 1 

<fu~ m~ (lql~~(i:\ ~ trtl&TT ~tH1'1r.t>1 mf1T ~ f'c.t~ti144it 
qf{flqf<ii'lt~ ~ lffr ~ iil'11\3~l ~l "{ ~ ~ Cfll~\4:44'1 
411tO~ I 

V) ~m ~Sk.tfi1'1Jtl FA1'1~1qYf ftl<ft:{&: 
q-ftmq;) mf1T ~ SICJi41~(61 ~ "{ ~~ ~ fl5'ifli1'1 U1rtT TA 
ft~~'1 ~' ~ ~ WC<f ~ I fclm~ ~ ~ 3fVflFf lffr 
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61f1iUtl: Teachers list important/difficult areas from biology, chemistry. 
physics and earth and space science, identify and plan suitable! 
activities and experiments, keep records of students' work, develop 

· assessment criteria for students' work. 

1. ~: 
~ tn0 q~ij<f>qfbt fu~ f'1 ¥"'1ft1ft!t<1 q;nt lf4 "«&llr ~ 
~~ q;!ffim ~ rot.f ~ arq r ~ Cildl\3~, 
~) ~!ffim ~ ~ ~ ~ Cil~l\3~, . 

lfl ~*II~Cfll ~ ~ roR ~ ~ TR, 
'Ef) roR ~ fcfm~ '{i41i·~ l1'f ~ 3!'"'q=~lr-r\3=~ I 

*> ff~/~ 
fcrnr;f ~q l4cN fueTUT fWm ~ ?:41 Cfli'tl q fll fu~ ~ qf.f fcfm~ ~lffll 
W fl~fq'{ul ~ 3TT\fu I ~ TR ~ c¥ qf.f cwlm fcfm~mt 
ij(t'l•~ 1RT\R ~ ~ ~ ~~ m- 1 fcfm~ q;fitl$14fll M~ 
YCfll<dUl ij(t'lt~ ~ ij~ I ~ g~~~~Cfli4Cfll iil1tm ~ ~~ 
~I 

fu~ fcfm~~(C\cN ~ '¥ Y4lfll('+fCflCfll4 ~ c$ mrn ~ Cfr * 
•1fh~r:N ~ ~ Cii<11Ja fu~ lf4 g~~i~Cflt4 ~ 1 m cct~ccftt f<:f~ 
fu~ ~ fiti~qc6\ fc:Jfii ~ m, ~ fcfm?.ft~(C\(11~ 3WAT Cflt4Yfd fu&l~ 
3!1Cflffl<1 •tfhe;1 ~ 1 fcfm~ ~ ~ ~ m- ~ ~ q;r~ 
3fq ~ I 1.fT q;f4 ~ fcfm~;mt ~IJqijftl 9'!f<f r gfug~~M<"i" lfol 
lRmf~~tRil 

I 
( 
I 
I 

i'Cffi'R 



~41'*1- 1.mf;r ~ f.n:;f ~41'*1ftl 3fTUTft<J ~-~~~ ~ ~ ~ q;nf lfd In 

1f'Jilqij)lfl g~~i'iij)l ~3tlq~~ij)('1Jf¢(b 3f~ '{cfd~lfl~<b 
i) CJ)&'fl$161ftl ~ ~ 3f1T1f6 fu~ ~ GAlt ~ 3fR{ffi lftq;) 

fiiqd{A I 
ii) fu~ CJ)Iffilfl lFfttr ti~Uf~l ~ ~ m r ~ m fi1q~{A I 

~ ~ ~~l~t>tl ~lftftt<<b$1 lFfttr tffl, 3JTi'tl ~~~~ftl ~ tffl t 
q)lffilfl ~'11~(6 ~ 01\!ln' m ~ lFfttr lf't ;efcl;;:u; 1 

iii} ~ tffl ~l'iftl ')14)1~1$1 mft ~ t 3i1Cfi~<'1 ~ (background) 
q;) cq"')q«t lf1 ~ I . 

iv} ~ tR 3ilq~~q; ~lfttJI~<bi'tl' ~ lilfi'tftl f4q~<'1 <1flq;1~ ~ ~ 
I VlfllT 3f1T1f6 aT q«:!)~<b ~ (II~:Sfo< r g~~i<tqf'0. ~ ~ ~ ~ 
fii~:Sfu< ~ ~ I 

v) ~~~3f1Tlfg~~rfi~ ? ~w~~~ 
~ m fcror~t<<t'i'tl~ GfflT{ ~ ~ 1 

·vi} fcror~ Wfilf ~t•lloiCf)li'tll'\1 ~~R~Rq;) ~ fu~ ~ 
'll~'if¢(6$1 OtniT t fcror~~(6i'tl~ ~~I 

vii} g~~l'1i'tl~ at'11q~~q;(bqftl i>tl4ol'1 ~ ~ 1 ~l€1i'tl•~) fqq~qi) lfnr 

~~I 
viii) ~ ~::>+.fli't'1 tl~<~$1 glil•ltbl ~'lii'tdt'llfo fuatq; ~ ~ ~ 1 

ix) Pc.<.Utfii'ttti ~ iJiT Wfilf ilf'1113'1 fu~ g~~f<t$1 m 13rfl~<bft~ilfiC! 
~i'tl~i'tlftl flt<lil•l ~ ~ I 

x) rcm~ iiflq'1d•t ~ qr ~ ~ ll(jq'1ftl ~ ~ 
fqq~q«J>i'tl~ Rffi lf1 ~I 

xi) fu~ 'showman' 3f~ 'performer' q;) m lfnr q;nf lf1 ~ I 
fcror~ ~ 3il'li.,.fo< 3flifi~<'1 tR ~ 13q1(1~(6 3iq'1113'1 ~~I 

xii) 'l!G~l'1qf0. ~ ~41'*1¢~ ~ q;tffl f.:itlifi~ftl ~ ~ ¥ ~ 
q1~fcq trQ I q;rn); ~olqttl CIT f1\J1fg;::eqq~q,) tFit1r 1ffi 4~Hwtig m ~ 
~ lf<d lJ'ilqCfitft ~ ~ I 

~ IJ1Uqifitfl ~ iRlT ~ '«O'i41(i1'1 lA (How to Conduct a Demonstration 
Lesson) 

ljlijqifilft Rffi q;err fl::>+.fti't'1 tr.t ~ 3fq'1113'1 m cf;tt ~ ~<OI~(b ~ 
&JTW tlf{l(¢) ~ I 

, ) ~ t ~ (Planning & Preparation) 
Rffi qroq;) ~ t OtniT TM fu~ f.n:;f ~Gif¢(6¢) ~ (l~qda; 

};;> fqq~q«JJ 
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~) 

\S) 

'i:fl ffi~ctcit ~wl+il ~ ~ 1f't ft+!q~Q r auqf!ll4i ftl+it.flt<~t'ti$ 
hll'3'1 "S~ lCift'tfU ~ fftt'tllt< <l&fi~Q I 

~~~ffiqic!'t ~ 
~~~ ftfcfictqful ~/miT ~ lR"~ gl{ltj(f,l ~ trtT ~ 
f<=1q~Q 1 ~r fl<il~~~*' amm fi1t mmr ~ ••tt~Q 1 
q;) ~ ~liC r 311*~* ~'lq~Q 1 
Vl cm:it ; 'ffiilqitJCf,l ~ ftlt~*l ~ ~&fi~Q I 
lf) l{U mff/ ijiJ('jlqJticit ~ 'loft~Q I 
tn pq :t~~ Gr.mro single sktch ~ ~ I 
sl ft:t:t~~q)t 'dqi!ffi '11¥111'1 •tfi~Q I 

~lft1JT . 
~ 3RfliT ··~ct*l ~/ ftldf!l('tl~ o~i 1\t:t('tl~ fc:rm~ mm 'Wt en 
~ ~ ~~!HUT •t1q~Q I 

'[t"111t'1 
~ nT'qf6T:ICifrl"71~ ft>ttct*l ~I ftHilflt'tl~ 3f~'J:Ifi~qJif fc:rm~ 1.WJf 1ft en 
~ ~ lftffi 1lr.f en •t~4itllq;t~q+it ~ 1Jf!'1f<~ ; q;t4tc~ lJOt t1'11'3'1 
ft~'U I 

••if~q(OI (Worksbieet) 
liT m 'd~fli1<1 llfu~ fo:ta~ICfil+il ~ ftl¥iUltH6CS!Te ~f1t"'1 @f('tq)l vffi'l 
cwf lTof ~I ~:rafter~~~ fti+iUl~~*l f4cHUIG(I~ f.n::ol311fiH*l 

~ ··"iil~l 

~(~) . 

an mcu -~~ii11C ~~4l4t¥U ~ ~ C:.til4t*l ~ 
i) 90 ~.1ft. Olllm ~ ~ qj('tj('tj' rl~fit1)¥il ~ ~ ~ ~ ~ 

mT ~ lU"~I 

ii) ~ Cfni*H q1<11t11t ano310 ~ 'ijf1J tA' trtT ~ ~ ~ ~ 
ijii(itO~ I 



iii) ~ ~ ~ lffi round bottom flaskliT qltfl{11~ ~ ~ qn"tlftl qrs;r 

~ ~~ftt'l ~{11ftl ~r(lfli31e;f~ I qp!JiCJll Cfli(Oit'l 'CfTm ~ ~ I 

am ~ 31TUR1tT uft 'lit ~ ~ fct<JI~Cill '{i'41U'1 411e;1~ I 3Pl ~r 
~ ~ '{i'411'1cM ~ ~ ~~ '{i'411'1 41~~ I 

i) ~/~'{f;ftl Cfli4'A~cM ~fu;rnr - Y,. 3ft 
ii) ~ m.fi;~ ~ - Y,. 3fY 
iii) 'll4l411f¥1Cfl ~~1Cfl{11q¢l ~ - Y,. 3ft 
iv) ~ ~ltttfl¢l M - Y. 3ft 
v) c;qfm41d ~ - y_ 3ff 

\ifRlT - ~Y,. 3ft 

~ ~ ~~ qr m ~ ~ 3ft ~ lA f<:ror~ fct~l'icM ~r 
~~1Cfl{11qftl ~ ~ ~ ~'l~l~ I 



~(~) 
3f) 4)1qf4q(UI 

~err ar.~~~ q~tit~ 3ft~~~ 1 

i)mfrq,l err 3A 1~ ~ 3ft ~ tit~ 3ff ~ m /~ err Cflfdfc44i ~ 
q;eU(fll61+il l.mrfrr 411i\~ I 

ii) m \Wit>tl~ ~~ ~ Tffr ~ 411t'il~ I 
iii) 011+ilt'1 0141~~ct~ ~*lie Oil+ilt"i lJ't t>t•ll\d'j)ti'i'({ 1 

iv) ~ 3TTUR+iT f<f'm~ +{~1101 •11il'({ 1 

3IT) f.n:4l 3tiUI<+il ~ 'lif roTrf ~ ~~ +{~li'1 •11t'i'i~ I 3A rnt.f 
~ rto lJl~li"i¢'1 ~ ~ ~~ +{~11'1 •11t'il~ I 
i) ~/czfldl41(1(6q+il ~ - ~ 3fi 
ii) ~ ~it/~ ~ - ~ 3fi 
iii) ljql411 <"¥1Cf; P:ti~l4il:'tlqr.N ~ - ~ 3Pi 
iv) '11+ilild I~ - ~ 3ft 
v) C4fui41d ~ - ~ :q 

~ (lf) 

rc. 'qd ~ q '1 

\if1m - ~~ 3ft 

i) n-::g ~nri~i-:::r:'1 q,n~ mJ!lr iSWH ~ Cfi m+f4fi 'fflm" mT <I @i~'r ~ I 

~----------~:~------------------------------



iii) ~-Y flffle trlU 'htotl+icN :q .. <ql+fl ~ qf{c:nf1 ~ ? 3>€1\fltot ~~1~1~ 1 

iv) f4qdCJicUt< ~ t:;.iT6 ~ ~1~6 31f.r ~~~t'II~C!'il ~ atlki~Cfi 
q~qd'1(;(6cN fl'cftc ~~1~«_ I 

~ ('f.f) 

euso.~eu+++so. ('~~t'll'<!q;) q~q<f'1 l 
Cu ~cu+++2e 
Cu+++s0-4~CuS04 (~rtl6+il ~ q~qd1) · 

cu++-i-2e-~cu (~l~l6+il ~ qf<qd'1) 

~ '3"q«jj~l<(t\~q;)nj ~ C114QI (01 ~ ~ ~ I 

i) ~ ~ ~ m ~ ~ <51~'ll~1<~1 '(mf w~~(t\t'll~ _mqq,t 
m ~ ~$~¥ilHtAi <1<11J1 \ill'l~l«,t 

ii) ~ ID~ ~~C!¥11 (114~+i ~ llf ~I 
~ ~ ~~C!+il ¥ ~~C!+il \ flt ~C!+il c; flt~C!+il 

41tf1Cfi) ('llq~+i 

~ (114~+i 



1m 
q1lft 

"'~~::c 
900c 

·-------~------~ 

~- 041C'iti{i'&U I": 
q;) ~ P.:.f'cc.,.,.ttq'""'Jir'I'TI ~/cti~ ~ ~ ct>t44)11Hi O"lm" qt1~1«_1 
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q;) fct<lttff~ ~ '4R ~ ~ ~ q;nt $ ~ ~ ~ ~ 
~lffi'CiiT :aqllffl(i\411~ ~ f.:thFI ~~)~ - ~ ~ <ii1411\3~, firm 
~ q;n:r ~. ~ ~ ('1411\3~, CfiiiiWf'~ tpftq ~ m I 
f4<ll4l~ q;J'1f ~ f.:t<"d< atqt'tl¢'1 •11q~Q I \3<flt<(6i'll~ main switch 
c.ffi Q ~ Gt'ft1rr ~ \ill<iCfilfl ~ ~ I 

~~ f'c4<-u4lt<(6~ if'R, \li1W1~fli'1 ~. fctfth)eq, qGT~ m-~ 
fcttlltfit<(6d~ fu~ ~ mfit ~ ~ I ~ :aqtq(((i\ 
41<'11~~'lqQ I 3f11iT ~ tf?.f r trom tfT'ft t:AliHI~IIi"'lftl ~~ 1f1 
~I 

11'1 CRT 3f(Oq;lt'fl, ~. at¥?lf.:tltlt<(6 qfrr ~<Hil{al ~I m ~(li¢(6cN lFfm 
~ ~ :aqllf(((i\ 31q<11\3'lqd , ~ ~ qr;ft, dilute sodium 

bicarbonate r highly diluted acetic acid ~ ~1'1+11 m9iJ tffi 1 
<tl)WiHt~ ~ tfT'ft 3l~ dilute siJvemitrate ~ m<r ~ 1 

'f.f) ~ ~li'IC$1 •ttf~t<(6 ~ hydrogen sulphide, chlorine 3NClT bromine 

Wr -mf ~ ~ ~'1flif& I~ 3tq~lftl ~¥?lf.:tttl Titrn ~~ 3l~ 
:«if'6tt+t GCI~4>1afl~l~ ~ ~ lfGt m<f ~ ~ I 

S:l g4Ht~lli'11+tl ~ 1Jlqflrq; :aq'iil< GCI4>~ftl ~ ~ mmfr ~ 
Gf1CR W mi'! ~ I 

'14l41~11i'11 Cfil4i'11~ 0Qqff1!4d lfOt fu~ f.:rJ:<f ~ ~ Tffr <TliJ ~I . 
<t I ~;nmt (flllt<icM. (f\;t~( - g4}41~11i'll +II lFfm Tffr 'GC'fc1iT ~ (I flllff.:tr:p 

~ ;f;q;@ at q ~I +t I WI, fd tflt<(6cM CfUTof Tffr ~ ft~ <11 +tl 

stlq~lfifi tft fl~l+tl up to date Tffr ~ "ffii'l ~ I fll+tU)(((6cN ;n+r 

lit~41d(6q+tl ~ qOif'!"flfl~ ~ ~ 
~ 1 ~ ~ \ifR fll+tU)c:N ~~•a <1\it~<q,) m -m q;J'1f 1fit 
~I 

':() ~ ~~ld (f\;t~( - ~ '1z041~11i'11+tl '{ffi ~~(((i\, iilc!fl(i\, 

~1+t4'tt<(6 :aqifi(Oifl(6, <14j;'11fl(6 (models & speciemen with description) 

;;_pr <11~~< err ~ ~ 111ta'1"(cN ~ <lftiA<U 1 ~ ~ 
<1~~4>1 q«j)t<(6 ~ Y4ifdCfil ~ I flt4'J6(6i'll~ ~ -~ 
3t'T'UTniT ( 4>14 g CfiFd ~ 3t'T'UTniT q ott '!:f' +t ~ flt i"'l ~( (I~ 'U I 

.. 



~) ~ ~ en \t1f-c:4({< ~ ~IJi.j\q;) <f'i1tc!< - 1RI1IT '.11l4l•I~IH11+il ~ 
CfiNatle ~ en ~ ~ ~l+i.j\fi(6tN ~ ~~;;a 1 

¥> anq-qCfi ~~+i.j\ct?t <f-i1~< - '.114\•1~11(11 ~3'qlt1'11q auq~qq; tA" r m 
en ~ 1Ft anq ~ qq; tRq,1 ~ 'IJlft1T ~ lff\" ~ d~ tc!< ~ lA' 
~fct;;;a I 

ctii4P4q<UI (Worksheet) 
m qJ01{T af(;(1flili.1 ~ F;tat\lctil+it ~ ~• .. 4.fle;(6CIItc ~ ~'(1*' 
'.114111-llt'iiCfil Cfil4t'* 1Ft ~fcti;;a 1 ~mer '.11l41•1~11t11Cfit ~ ~ lJfU&rq; 
F;ta~tctit+il ~'({*' ~t+i4.flfi(6rN fctq<ulauc f;t"'11'!~1<ttil gzil•l~llt1tctit Cfil4e;(6 
111~1~ I 

f¥) iC\W<hil(6t11t ~ufhfl+i+il r ~+il'11'"d<~+i+il ~ tM ~ftil{rN ~ 3t'fAq'1 

lNI 
~41'"d - ~uft:ti+irN \ii:SI'1+il ~ ~ (~) potential difference 
~ ~ Clltfi;;a ~ ~+il'1'"d< ~uft:ti+irN \ii:SI'1+il ~ ~ (~) 
potential difference ~ ~ I 

Cfi 14fct ftl: 
<t> '.11l4l11Cfil ~ 3lm"lfCii" ~l+i.j\i((6cN ~ ~ ~ 3tq~l+il <It!'!~~~ I 
~) ~after ~ if(OGI(!(6 ~ •l~l(Cfl) ~ ~ mT 'ffi'f •11tn~ I 

/ 

~--.~~..,_ ___ _, 

Circuit diagram 

~00 



.. 
~) ~aitzr ~ ~lq;('fjq~(f,l dtfAq~ 41~)~ I 
'I) ~ ~ ~~~~ aitzr ~ ~ iill~~ I m ~ futfltHt\qit 

:qfq;('fjq~ dffAq~ fl1f.1~ I . 

~) aR ~ ~ ~:<tHt\i'ftC m;t ~'((eM femu it; trtT ijqt~"'d<:fiq•u \ifS1'f 

•t'itO~ I ~at)cr eh>GitHt\(f,) \3\iql~q~cM dtfA~~ •t'itO~ I 
,, ~ ~ ~~{~ ancr ~ f\h~~ 1 iflqtc(t\*' ""T.\3\iq~,~n.,.,qr-:r-~ atfAq~ 

··~·~I 

~(:it{C(t\ ~ifflm~ ijql~"'d( \illm ~ 
\3\iql('flq~ 

I 

((\m~~ II 

((\m~~~~~ . 
~ 



li) ~· amtRlrr ~ liT 1J14\tlkflqi <whiT fcrm~ '{<'411~ 111il~ I ~ 
IJizOtllc;ftCf) ~ ~ ~ 3fTURltT ttft ¥{~11'1 tl~l~ I 

fcfm~ 'fl1f -
f:ti lU Cf> t•tt q -

» ~itl'fltftctl I team work I t'ftl~~ftt'fctl 
» ~qeq~twfl I ~ ~ 
» 1J14\411f4'1Cf> P-fitUCf>t'flqc6\ ~ ~ ~ 
» CJ z0411 ffl Cf) ct>l4 ~¥It I <l '1 c6\ {(1 t) ~ (11 ~ 3ft 
» Cjz0411c;ft Cf) ~ ~ 

~(V) 

> q'1~~ ~ 311"'(1f(q; iSI'11qec6\ an.wJ'1" ~ I 
• 11fufi f;t~~ICf>lfll ~'\tCf>l ~lflflet(E\c6\ ~ r OlfrtT 411~1~ I 
• ~ ~ (fl:SI~lJ ~) fcc<latlrN \ifU. CIT ~ ~ ~ ~ 

l'fl4lt'flt horizontally ct>l<~~ I liT ~ transverse section ~ I liT 
c;:w;t('fl t ~ CIT ~ ~ m lffurit trtr Cf)l <1l' ~ .. 

• 1fi c;:w;t{((E\\'ttt watch glass m <I~~ r ~ qrofi 00 ~~~"lfi~~-~ 1 
• ~al'f~l m;rr c;t:tlltc(E\t'flt 3JCR watch glass m <I~">~~ 1 
• 1-~ t\i~e~Ai safranin m ~aft 1 

• Stained 41"tt*' slice ~ r ~I,:S+U mm- <t-~ '-im ilt'f~ft'1 \ll)"(;r ~ 1 
• ~~t'IIS cover slip~ ~ I 
• ·~ ~ ~tfihcil flt,!fl1mq~ M r qfu ~~~Mntwfl l'ft,!fl1#lq~ ~ 1 

• Epedennis Cortex, xylem r Phloem ~ ~ ~ TTU I ~~ttcil 
l'fl41t'llt '11flll'1 411f.1&_1 



~ ~ ~llf (9ffi=l(4>1 cN~@l(C' ~~'iA'\1 1ft ~ epidermis (4>1 .. \$cN ~> ~ 
epiblema (;;mq;) ll~) ~ I 
Epidermis ~ epiblema q;f ~ ~ ~~((4>1 fH'f@l(C't'tl~ cortex ~ I 
cf;~'ilflftl ~ ~~ ~{{((4>1 ~t't@l(C' xylem ~ @tf<=l(4>1 mrrr ~t't@l(C' phloem ft I 
xylem~ phloem~~ ~q:ffi(C'q(Wtl~ vasular bundle~ I 

~tftq;f '{t\41101 • ';lql•llfll~l+il fcfm~@l(C\~ ~(!lll(cN ~ ij~dcN 3fl!ll<+fl 

aoflt<(C'~ '{t\41101 lf.f ~ liRT •11e;1~ 1 ww 'q;' q;T ~ 014j0011t'tl~ 
1Jql41~ ~ ~ ijf4;"Q I 

~- (Tf) 

~) ftlll~ PH ~[m t't•IIG~ 
Theory -ltl"21tq;f PH~ fct<!GflcN Gf~t'tl~ 3fij"{ ~ I ~ fct<!cHt<(C' ~ 
ftl~'il UlRt ~~~'(I ~ Ul ~ \11ft lR ~ijt'tl~ &1R ~ ~ 
nr.::IT1r:t ~: <wft~~+i atCffil<&s, <wlfR:I~+i ~ 1 

~:tr.?.Tf.Hr~=~"7~. . 
~~~~~ .. 

m rcntr. 
)- l~i~J11q~ "fl'limrt atR>fij;fo ~~t't cUe<ftl trm ~t'tl\3~ I 
)- ~ qq((Wtl~' 4l~t'tftl mill 

)- ~~(W\ij01Cf;l ~ffllr ~ ~ ~~t't Cfl(!(cN flf~ ~ ~ ~ I 
)- wofltt< ~ qJofli'flt ~ ~ifi<ftl ~ am 01\3lrr milt 
)- ~'Hl\1 ~~ «~t:tij01 err ~f..-scf;e:< qq(i'fl~ ~after ~ fl:h~eftl 

~atlt 
)- 'f'1'H~t't ~kniT ~ ~ qf{cHt01 ~ ~ PH ~ .~ ~ 

llU ~ PH q;f lrr<f lftfT ~aiT I 

~ q PH liT'l (PH chart iiiTC) ~PH liT'l 

~1 . 
~~ 

II 

~~ 

~------·--



~- (tf) 

~) ~ ~ tJ'tlq*) ifl!"T ~ lf'll 
)- 1ft qroq;) 'Cl'fu~ f.la~'q;'q' ~ \fl(il4ft1P-itftifil ijlftflf;(i:\ ~ ~ 

'icfocnfl atqfl:n ftl Set •11ti'«<. 1 
)-~ ifihlcN ~ fi;R I =1CfifF=r:qc61:ZTI ~ ~ ~ WiiT ~ m;ft 
~ fi;R ~ lffiCfiT QP11ftl ~ q;ci~Cfi(Wt ~ ~fl~~ ~ I 

)- GtlifiijcN ~ ~ ~ ~ I qij+Uflf •lft{11Cfil CIT ci;gT T.tOrr ~614Ji"'cN 
~milt 

)- il41ifiij*) f1n' ~ qfllf\iz< ~ atl~<q~ ~ ~ qfllfliz< milt 
)- ac1Cfiij{1'' ~ ~an- , 1ft 'll41••{1•s ~ m-+r ~ 01"\t+rr ~ 
~I . 

)- ~ ~ il41~<ctl t4ftlflil<cN 3fqt't)q;"f tRt ~ flil<cN reading ft;raft I 

0 

Temperature
Oirrerence 

3t q i't) Cfi '1 ~ tJ1WT 
il41ifiijf\pcctJ alq:fiq il41~<ctl ~ Gfit ~ ~ t ~ <WT ~ fcl;-{or f\nf ~ ~ 
mm ii4<ZIJ3;, CR fQij{11t ~ iiWf ~. ~ tro fQf;f*) dlq:fiq atlfl<f;OQ I 

~. atlfif'l~''": 
~) ~ f4qqftl 'll4l•l~ll{11 cwtq;) ~ Cf;l~4i"1'11 OliT{ ql1(;l'«_l . 

~0¥ 
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J;> q;lffi'lrr 'h~qfa ~~:tCi>l4ct>1 yfoil<='1 ~ < w:ftm ~ t1411\3'!EO«> 1 

};.>- Yf<1Cl<='1+il frfl:'1" ·3fml<fl<E't11~ '1~<!1\31 ~"!E>l«> I 
e 'ij +i Oj q:)) ~· -

e 'ijtiOicM ~f -
• '{ ch141 fl Ci>l ~T'T11 +im:~r.r-1 f!=-<t' -
• at Cf (1 l q; '1 +i I 'q~ =<1tlfnr.:r.fl <t'z::- -

• ~ ~iT Cf«:(fl<t' -
• 'ij+iUICifiC! ~~ ~(lfl<t' -
• 'ij+iOICifiC! ~r ct«Jf!<E'ct>1 werur lFt <rt'Jq;r 

'(\i41t'1 
\3~~4+f('1Ci> ~ ~r4T ~ ~ frfl:'1" 31tai<CifiC! mn-~ 'iii41t'1 ~,'ffil«> 1 

:ti. "«. ~lflij)(1jq ~ Yll~li Cfll'il <.f <1 

9 ~·~~ ~ 

/t1~1'1~flt1<1T 

~ ~~~~ ~ 

~ ~:tCi>l4cN 3!~/ YfoCl<='1 ~ \3 

ell«<T 
'( ~:tCi>i4cFl gf<lClG'1cFl «tfl4<tl ~ 

~ ~:tCi>14ct>l ~~ ~ 

~. itlt+it{ .... lf¥t: 
q;) ~ f4qlf+ii ef:f ... +iUICf>l mflr Ci>i44l'i1'11 ('fliT'{ qj1{;l«> I 

f.rm;t ----



'\. ~! 
mr 'lTO q~~c(;qfU ~T~ f.:tk1f(1fliia q;-nt lfot "«en:f ~ 
q;) m. fcf. <'NT f.f. m. fcf. mq;r ~ q 1 ~4 ~ q tfil P.:.f4""'te..,...l4 q:::II"'«Jr-::r7t: (C\~(11r:r~ q~ 4) lit '11 

~ fulffOT lf.t, 
~ Vl q~lil\it'11 <fir4m fcror~ ~ ~ lRll 'ft'41''1 lR ~ 

at'11\3'1 I 

l{) qfiq)\11'11 m 

~Oc:; 

m m ~~1(1'1 lfot auq!tt4tfi tA- qfhl11i1'11 f4fcT 3titfhlil fu~ John 

Dewey ~ I ~ ~!ti'1'il q~4lli1'11 q;r4 f.:tafm ~ I Dr. Kilpatrick q;r 

~ - "((m q~ql\i1'11 ~ ~ ~ ~ ~ ~l41Cfi(11q{':(lictll ((m 

~tiT"~ m« lffr ~ '.lll<flRttli ~~~I" ~~ Stevenson 
~ ((m q~qlli1'11 ~ tft, ¥ ~q~•crai ; "':!on8Jcroi ~ < '.lll<flRttli i!r~•q• ~ 
~ cwf '1~f4i\3~(1 cwf ~~~<~Cfl) ~ I" q~lflli1'11 tli14(11~ " ~Cfil~'il 
~~'1<11" q,l ~ ~ ~ ~ I ((m ~ f4tel4q«!(11~ 3f"~T 
q-Jit Gf'11~"{A < 3Ri f4tel4f;(li(11~ ~ ~ 3WflJ'f ~I 

q~q'lli1'11 'CfiTlt ~ fu41f"(1'il awcll'fta' ~ 1 
).> • m ~(Learning by doing) 
>- ;;flq'1~·~1 ~ ~ ~(Learning by living) 
~ Gf*41f;(li(:l ~t:l?Hft , ~Jtr:qlft ~l41Cfi(11qcN arr'clRlfl <H.tlff~l fucR fl4GiA11 
}. (Children learn better through association, cooperation and activity) 

flrlff'f fitCflltltl q~ci\"1'11 '* ~ ? 
Tomas < Long~ l4fl(11~ m ~ lJtq;r Wl_ "lit ~<ilWi'l lf.t ~ 
<~'11<"itfi 1J'lTM tft ~ ~ \3~~l4'{<1Cfi ~ 1J1'Q TR ~ I" 
qfiq)\i1'11 tlii4Gfl2 fuCfll~(11~ fG1iT < linfli:4Cfilt) Gf'11\3'1 ijf4;"{A I q~q)\i1'11 
~ ~ ~ ijJt~ICfll q~ifl'1 lffr fl4fl(11~ flJtiUR lR ~ \3q1Jlf;(E; 
tffiT (1 ~II \3 '1 fl if: 01"( I 

q~q)\i1'11 ~ ~(Oif;(li - · 

((m q~ql\i1'11(11' ~ 111 tA- qr~aik• ~(Ojf;(E\ 'lRllTcm' WI. I 
~ ) ~ Gfol~f~~ (Providing a situation) 
~l ~ < ~ ~ (Choosing and proposing) 
~ ) ~ Gf'11\3~ (Planning of the project) 
¥ ) Cfill4ir<4l4'1 lf.t (Executing the project) 
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·' 

•, 

~ ~ err 'flt~cil lA' ~ ~ih'l'il fu~ fit4t<l~ '!~1'31 ~ 1 
qfi4l\ifYil 1HdiC4itil 4l\ifYiitHt\ '{ qfilil\if'11tN' Clitqf;::qqYi ~ W{ ~ ~ 
~ itiYiitiYi q;uqr ~~1\!l'l ~ ~ lA' ~ ~~IJO~I fu~ ~ r.r;r ··~~ ~ ~ ~ ~ 'V~ 

~I • 

> 4(\0f41tY1 (Evaluation) 
qfi4l\ifY11CfJ) '{~IIYi fuerq; '{ fcmt\T ~ lf1 ~ Q I fu~ ~ 
~ '{~IIYi ~ ~ fcfvr~ ~ ~ '{~IIYi tR 3tlq~qq; 
61fitQ;CfJ1 ~ 1 tu~ qfi4f\i1Yilr:N '1~1,'1 ~ ~ fc4t4qq«:t wrrc, 
IJ«tlotYiltN ~. 4l\ifYilcN f.n:rtur '{ 4ilqf;::qq'1 ~ ~ ~ lA' ':I:'Cfi""<l=(11r:Fi 
3fTUR ~~~Q I liT "i'HUIOfl(! ~ ~~ ~ ~ q~qctYit11~ ~ 
'{~lfYi lA ~CfGQ"\ I 

qf(qlliFIICfJl ~ftlfl:<iqf« ~tflt':(E'~ ~ ~ ~ '<1@1q~Q I 
qf(4l\ifY11 rwtllr ausq'*' m 'tRVT, ~ '{ 3t~ltl<l tfl'5{;<i'cN amm rn
~6(!441 ~~~ftl \idt;ft~Q I 

qfi4l~Yil rwtllr fu~ ~ 
, , fu~ ~ 1TT{6, mlfr r ~~-ff.:tq;q;) ~ ~ m 1 
~~ fu~ ~tffq;) ijft~lt11i ~ t1ffl ari11'iiiC4¢CfJ) ~ ~~QI\iYi 

ij(;<ft41 41;jq~Q 1 
-> 

~~ ijf'J!"~q;(i\qql fq~qe( dt'l*lcN 'QJlf tR trtT q;n.f WtA tR ~ 
nurr ~$<{;1 ~ 1 

¥) fc4<Jitflcil 1T'Rfi df4il~ «~1'3'1 ~r ~ 1 
~) ~ '{ q;ql;ih ~ 4ijlt1*1 f<fmtfu;nt ot<lotfl «t:'iillltdl 41(1'3'1 ~{;lil41 
~I 

~) q~4l\ifY11 m e:;;:c;cl(1'f ·~,<tf~l ~~ ~ ilitt"11t'lt11t ~ 'If"!~ 
ffi" :aqiQG412 ~ m:af '{ 3HNit1dl{;~ ~f?lfi~ ~ ~ ~ 
«+f4QI 

~~ qf<4l\if'11 Clitqf;::qqYi ,ii,'<J~t fu~ ~ fucA' q1J~W'{ I 
c; I flrfi W ::c=.rrmft '{ \~ oqi ({; 'lq~Q I 
') ~ IJ\ifldlf.::4Cii C4C4t'il'< '{ ~ ~~1\31 qQ I 
<tO) q~4f\iiY11cN fc4qqq«:\cf,~ ~~~~~~I 

+14f4q(Of (Worksheet) 
~ 01\l ~ '{ffl ~ ~ '{ ~ q~(i\tN 'Gfftm 3Wflffl lf<f, 
fct tflf:(i:\*1 otftqr Pc:htl'1 « Ufd ~ ~ ~ tR qfi4l \if Yil q;n.f 
«*11\1'1 ~ I ~Cfil(iq;} ~ ~ 'lfifiJ<CiU(! qfi4J\ifY11 q;J1t ij5'qft1'1 



rR ~ I ~~~(OleN ~ ~ q~ql\if<il q;flt ~ ~ •l~t:tcN ~ I 
qf{lfl\if<il q;flt ~!:IT~ ~~ ~ ~ ~ '3~1~(01~~q ~ ~ 
•l~l:tcN ~I 

qf~arq;- Frta~l$1¥iT ~ ·~~t:tc¥1 3IT'c.ffiliT ~ ~'!E\'il ~ 
•11~1~ I 

~«¥ 
~ tnrt "'rqtHE~ ~ ~ (Locomotion) ~ atfAqit 
> ~¥fit<~t11t ;~ ~ m ~ 90 aner ~ rtTlf ~ 

t1 fll '3 'Jil ( I 
> (fi \if'i{;<E' ~~ ~1<1~) ~ rR t1•11'31~i( I 
> (fi \if~<E'cN e4~1,WA, ~ ?tfli.f;l~l ~ rR t1•11'3~)( I 

"' '"q q, I rtTlf q;;r tfil't1 ¥i 'il tfd ~1(1$1 ~ ~~ ~ 
9. . 

~ . 

l ' 
't I II 
~. II 
~. 

., 
\3 

t; . 

~. . 
90. II 

" 

fcfm~ 'i~lfif llGT l~fMf ~ ~ ·~~~( 1 3A q~qi\ififl r.wnrr ~ ~ 
id'i:flii41c ~~ ~~'"' 1f4" ~ ~ 1 



' :tl.lt. f-.f;~~~~lq ~ JWmi ~'fl~ 
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c:;. 
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<to. 

II 
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~-"4ft q ¥i +l 01ffit 
Cfil f:~~~.. 01m lf't ~ ~~~C4~~~ mmft, ~: ~ ~. T~ 

qp..~lf:(i:', ~. ~l~cstl~, ~. ~. flol~q ~ q11t?l~ I 
};I> ~ ~ ~ ~fufi~l fc4~C41(i:(bq;) qm C4T m<it ~ ~ ~~ 

lT't ~¥11\3'j)f;l~ I 
};I> ~~r('ta f4~qf(i:(i:\~lt ~ ~ ~ mlf ~ or-Jm <lijrj~t?l~. ~ 
};I> ~~~a0~~1t ~ ~1~\11~1 ~~a>~~~~ I ~fl:i~fll 1o 3f0 m. 01m" 

lf't ~¥11\3'j)(i:l~ I 
};I> ~,('(1(1 ~ C4T qJd~l~ q¥fl~(Of 1'ffi ~~~4>l ~ ~ ~T 

iol~~~ I . .., 

};I> ~f('(;,d ~ ~ 3f11 ~ d~f;l~ I 

~~ fcrot'~ '{('<QIG''1 - WW 'Cfi' q;) '{('<QII'14>l 3frl:l'RGfTl fc4tu~~h:;,~ 
'{~11'1 411~~~ I 

~ 'lf' 
~~OCICfJl ~ dlfAlt'1 

Cfil ~ ~ fc4~<141c6'1 ~~filii' ~ lf't (1TII\3'j)f?l~ I· 
};I> ~ 1lffi 311 ~ q)~ 31Wf;(6q)l 3t'H1l~'1 1'1iT M ~fll\3'j)(i:l~ I 
};I> 3tC4t1l~'1 ¥1~~~1 ~ '11fllfld ftr:.f q;)-.f ~411\3~~~ I 

I~ 



Vl fcfm~· '{~11'1 - ~ 'q;' q,l '{~11'1Cfil 3Wcll<f;'(biifll fcrol~ 
'{~11'1 '~1 

~'lf.l 

~ l M;lm,;t Cif9fq'1 

q;) ~ t ~~ Wt;) ;;mft omt lf'i ~ t11\31f?l ~ I 
"" ~iFf ··~~*' ~ t f¥ti•n~'' m~ ~ UVl ~m:a1tt1~ 1 
"" ~~ ~~~fl~* iif'11<u:q,1 q~i11('f!Cf) 3WflJif tA' ~·n:aifi1~ 1 
}iii> . qwm=qq; 3ttltqi1q;) ~ omt tR ~tll\3'lfil~ I 
}iii> ~~ i11¥Ufld m ~ ~•11'31f?i~ I 

Head 

--- Net . - - - - -

~l ~~r 'i~''"' -~ 'CJ;"' q,=r '{i"tflti1*' ~! fcfur~~i(bi.fil 
'{i"tfl 1'1 •11~1~ I 

~. iUC'i4¥( ... I l'f: 
if;') ~ H:o~-qqw..q'"'l qfiql\11'11 ~ ~ Cf)144l\11i11 omt q11f?l~ I 
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:.,.. ~ ~ ~ ~ ~ - ~ #tiif~~ fct~H411 ~ ~ r ~ ~ 
fcrittf ~qq¥H cw:f tA 1TfT 1fOrf ~~I~:~~. q;'titt:llflJi4i 

~. ~ 3f9TZA ~. d~}PFt ~. ~~Y1lfli4i(1 ~ ~ I 

r wm fcrn'A ~: 1.ffirr #IGI~~ fq~l'14il '1"~+icl ~qt4i(11q(;~. lf;f ;ffiq; ~ 
~~dl'( I ~: ij;f\lq;('f ij'l~i,l\, '1~iJi4i(1 tfHH,[I, circAt ~. ~~~ 
~~l~<1'1 ~I 

¥ ftf;fu¥14'1 #1Gf~~q;1 3IT-~ q;l,~l~~ Wf. I ~ ~ ~ ~ ~'{~4ii 
Cfi'tatt<~ ~ ~qqq;1 ~"" q;nt TA ~ ~ wm fcmR ~ 1fOrf lf;f 
fuet4i~~(11~ ~ ~ I 

~ ifi'lile$1 :at-«48(6 

• ~ ~q(l('flt ~ nti(lli.fi('flqql ~·11'30\ , 

• sqfui•la r '«l'ifetcti 'll(lM('flt ~ lf.t, 
• ~ ~ ~ r 3f.!'i4~~(11' fct~1<t~•1 ~ Wq w lRT\R, 
• a~'~* 1f6cc6lol GAT{ ('q~('flt 4\(lfcliJ\ tt'A", 
• ~u1~c6l atkt<~~a ~ g~2<t lRT\R, 
• fu&TVT ~ ~<1141(11qJil ~~ ~~(1(11 GCiildil, 

• ~qflia ~mm 1T't 31~¥0lfCl 61r.t~q' Jtl\('faq gq'i•lt<~('fl{ ~ lf.t ~ 
0'4(!1 ;a" 1 

• fct~l<t411 Oll4t<lf{q; Vlim 0'4cal'ail at4~<~~ 1RRlf.t, 
• ~ a~,~q;i(~ dNIG'f 1T'f M~~ TA, 
• ~~ .... q, ~ ~ ~411~t<~'lfu .dtft~~('flt Jtl'1411< ~. 

• ~ oqq~tt4'tq; (NT ~ ~ ~. 

• ~ fcmR Cfi'tGf~~d•t 3f11t4¢l ~ "tRR tA I 

fQr;f <Met q,) '6ft~ q; 1f'qr 
fcmR ~ fu~ ~&TVT ~ r q(Jq~l¥11 ~'*-41(1'1 111 ~ 1 Cfi10'441i ~ 
fircWf at"'l'\3'1 ~ Q ~ ~ q;14~~(1~~ \i41 {l~qql TA-~ 1 m 
'*~~~ firm Cfi'tatcN '111l, ~1q01tc6l ~ r ~~. ~iH4dtc6l ~ r ~. 
~ ~. ~ lf.t anal<t<~, q;1q~qc6l ~1q1;::q ~ ~ ~ O.«fd~q'*' 
~ •11q~u; I fcmR Cfi1G4(11t ~~~~ctt ~ ~~f\i\i1(1 lA" ~¥4111~1< TR 
~Pcf;~ I 
,. ~ttl(1<1ctt v.aJ. - w~ 
~ fcrnr;:r fuarcf; - V¥IV ~(W('fl~q;l( 
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ifilif~q(Uf; 
);;-~ ~fl+t<fl+tl fcrnR f4t!4ttcN C4ii~t4cw~ gfo41f1H11 3fl41\i1'11 411e;1~ 1 
);> ~ ¥ ~t!4l4«4«!+tl ~ wflc l1'f t'f411'3'J61~ I ~ fcU11'1cN 

\f"tfu ~ fct; ~ I ~ '{t<t'llt q'ef "{ fcm1m' ~ 411t(l ~ I 
);;- q~efm ~ C4ffilfl(b<cN ~ Q1rr{ 411F1~ I . 

);;- l{4i\i1'11t'llt ~ 90 fli'1i!cN wnf at1(W91t'flt 1RA 41~1~ I 
);;- f4~1'14il ~ q~ \3\11411( lfol "{ ~ q~ (~: e;fottl<cN e;1~cstl;il) q,1 

\3\11411< lfol awcir<m tJ~. ~ ~(ql\3'1 frtulittq; ~ lf0'1" 41~"'1~ 1 

);> 4il~:tl+tt'llt 1.NIC44ilfl cst'11\3'1 'J<~I< ~~(leN ~ 41~1~ I 

~~ '{i'411'1 - f.:tuhqq; +tU~t'f~ ~(qll{cN 'ii'41f'14il ~ ~~ 
'{i'411'1 l1'f ~~I~~ 1ffifT §'1~Cf&~ 
);;- ... lttl41<1 f\ite<11, 
~ ~ '4i'11,fl<b, 
);;- tJ0~'14il ~. 

~ ~cR", 
)o-~1 

~. ltlt4t'tii41Pi: 
q; l fcrnR H:l~rA"q q:rn+t=l ~I ~ fo ~ttl f:ti l4 I q; t'll q eN ~ 4il ~ l(j \it '11 Q1rr{ q I ~1 ~ I 

~ ;et+i41. 
l> Principle of Physics- S.K. Gupta, J.M. Pradhan 
)> A Text Book of Chemestry - J.S. Jha, S.K. Gungluni 
l> Botany - Hill, Popp, Grove 
)> A Text Book of Zoology 
)> fcrnR fu~ fcriU - 1\t <=I '1 "'« ~ 
)> fcrnR 'l4l41k+t4i Frta~lij)l qj~q:fi+t ~ R 



+lli!titt•"'l atf.:<ttt~'1 'A~IIHI-ff~+S'~ ft:i"tl~i(t$\ 'Aft'11qlft 1ffr IO(Cfi'Afu ETC lf1' '{ ~ Dtf 
~ .lil'1ttlfih ~ cR1rr q61\i'l'fif lll . 

1) 1.Rr dl~flfll ~,IO(i$1 ~qqCC~tHb ~~tSqfll ~'alt'tqfll q;m flxtlt't'1 ~ $q 
q;fijqo,'j ;aqqm '{ ~ W\ ? 

Wl_( ~( 

~) 1.Rr ('11ft>tftftl ~ 'l~<fliji(UIC!fl(! ~qqq~qo,j ~. ~ '{ ~ ~i$l(lfll W:if 
flf!4t11 'J~IIO(c$1 u; ? 

flf!4l11 '1'J~IIO(c$1 ~' ~'1~'1 ~qqq~ftl ~ 'lifil(c$1 IJ~<l'lifi(UI ~ \iR~ 
Q? 

• 




