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A reference 15 mvltefi to t_he scheme of papers at the B.Sc. degree course
ger the revised pattem vide this office Circular No.UG/334 of 2004, dated 11"
:l\]unu 2004 and the P nneipals of the affiliated colleges in Science are hereby
j f&rm@d that the rgclgmmcndan-on made by the Board of Studies in Chemistry at
W eeting held onu_? June,ZOE)g has been accepted by the Academic Council at its
’:S eting held on 154 June,2005 vide item No.4.37 and that in accordance therewith
315 revised gulde]1n§s for the pattern of question papers in the subject of Chemistry
3 Units and 6 Units) and Apphed' Components subjects (Theory and Practical
Gxaminaﬁons) at the T.Y.B.Sc. examination is as under :-

A ) Revised pattern for Theory and Practical question papers:

1. The guidelines given by the Board of Studies regarding the theory
question paper format were discussed in detail and reviewed. As per
the guidelines there shall be in all five questions in a theory paper of
6-unit Chemistry examination. The first question shall be compulsory
and shall carry 20 marks. There shall be other four questions, which
will be compulsory and each shall carry 20 marks. They will be
framed according to units. Internal options may be given within the
units decided and some mixing of units may be necessary. On this
background it was resolved as under.

2. Pattern of Question paper for 6 Units Chemistry

(a) There shall be in all five questions in any question paper of the
core subjegts.

(b) The first question shall be compulsory and carry 20 marks. It
shall consist of sixteen short-answer type sub-questions, each
carrying 2-3 marks. Total setting marks may be 40. These sub-
questions shall be so framed as ta cover all the eight units; at least
two sub-question on each unit. Sub Questions shall be framed
such that the student will have to answer one question from each
of the eight units.

(c) There shall be four other questions, of 20 marks each, and all
these questions shall be compulsory. Out of these, two questions
shall have internal options (i.e. sub-questions may be given with
options eg. Q X (a) or (b) and ( ¢) or (d) etc), while the remaining

; two questions shall have external option, viz, entire question will
be given an optional alternative question (i.e. Q.X (a)b)c) OR
Q.X(d)e)D). The sub-questions from each question shall be
framed in such a way that they cover the corresponding topics
almost entirely. While doing this, as far as possible, the
weightages of different topics given in the syllabus, in the form of
number of lectures, be reflected in the weightages of the
questions framed.
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(d) The total number of marks assigned for the entire questiny Déper
shell be 200. Out of these the compulsory co donent shall i .
10U fiins - 20 ruarks for we Lirst question and 80 marks for (3.2 ¢

Q.5. Thus, Q.2 to Q.5 shali be set {or a total of 160.marks.

(e) The distribution of the units in th= syllabus for the questions <hajj

be as under:

‘ QuestionJ Analytical { Inorganic } Organic | Physicai .
No. : ' .
t'—',i* ‘7"1_,”‘? ‘ L m LI Lo
3 vl |ILIV. JILVI Hlv
4 uLvg o vevi o IV, Vo IV vE
5 *ffv,“vm | I VL VUL | VIL VI | VIL VITT |

(f) Each question from Qs.2-5 shzll confain sub-questions, eaci;

carrying 4-8 marks.

3.  Pattern of Qumfion Paber for 3 Units Chemistry

(a)  Each question paper shall have two sections of 50 marks each;
as given in the syllabus. : '

(b)  There shall be in all three qilestioné in each seotion.

(c) The first question shall be from all four units, mixed and shai!
carry 10 marks. It shall consist of-total 10 short-answer
- type sub-questions, each carrying 1-3 marks
(Total 20 marks) These sub-questions shall be so framed as to
cover all the four units preseribed for the three-unit course. The
sub-questions should be set such that students shall have to
answer at least one sub-question on each unit. Student shall

answer five sub questions. :

(d)  There shall be two other questions, of 20 marks each and bota
the questions shall be compulsory. Out of these, one question
shall have internal option, while the other questior. shall have
external option. (for explanation sec 2(b) above). The sub-
questions from each question shall be framed in such a way e
they cover the corresponding topics almost entirely. W'
dping this, as far-as possible; the weightages of different to; 1cs

- given in the syllabus, in the form of number of lectures, e
reflected in the weightages of the questions framed.

(e)  The total number of marks assigned for the entire qu2s10n
paper shall be 200,each section being 100 marks. Out o/ these
the compulsory component L.t 53 of 50 maiks per section- 10
marks for the first question (compulsory) and 40 marks o Q.2
and Q.3 together. Thus, Q.2 and Q.3 shall be set for a total of
80 marks. '
(.
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0 The distribution of unitg for the questions shall be as under:

Question | Analytica]

ITi(?l:g_anic ﬂ;‘@lg-an;:_ | Physical |

'L IT

LI LI ,

111, IV ILIV ULV |

(g) Each question from Q.2-3, shall contain sub-questions, each carrying
4-8 marks.

The conveners Of.the subcommittees of the ‘Applied components’ shouid
prepare and submit the patterns of the examinations of the respective
'Applied component' subjects on similar lines.

Practical Examination in Analytical, Inorganic, and Physical Chamistry

The members discussed the experiments in the syllabus pertainin'g to
analytical, inorganic and phvsical chemistry and recorded that there is no
specific difficulty pertaining to the performance of these experiments and
also with respect to the conduct of the examination.

Practical Examination in Organic Chemistrv

The members discussed the practical tasks in Organic Chemistry and alse
gave the feedback received from the other teachers. It was felt necessary to
give specific guidelines to the teachers in all the colleges regarding T?lt?
conduct of the practical examination, as there were many new _asp‘csitb
involved in the Organic Chemistry experiments. Afier dne deliberations the
following guidelines were recommendec.

6.1. General Requirements:

1. In a laboratory, 1-2 electronic balances with +/- 10mg accuracy should
be provided. B ) _
2. There shouid be 1-2 vacuum pumps with minimui. ot 10 outlets in the

laboratory. | | iy —
3. The question paper should be provided with spaces fir the answers,

to make the answers very precise. _ . \
4. It is expected that the students have done a minmum of 12 binary

mixtures. . . he laborator
5. For drying of the organic compounds, it is expectec. that the laboratory

has an electric oven or IR lamp. ’

£2. Oparems :
62, Organic Separation:

(}-2,1

Genergl guidalines:

‘1) For a solid + Solid mixture 1.5 - 2.5 g of each solid be gilven.
(%) For a mixture containing a liquid, 4-6 ml of a non-volatile

liquid and 6-8 ml of a volatile liquid should be giveil. e 4/
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(6)

(7
(8)
)
(10)

mixture, 500mg of a solid mixture, while | m
d +solid) mixture should be gjyey
After completing this part, the maj,

To find the type of the ire,
of a (liquid+liquid) ur.(hqm
separately at the beginning.

mixture may be given. o
Identification of a compound mearns characterization through .

preliminary observations, solubility profile, elemental analysis
detecting the functional groups, determination of m.p./b.p., only. The
students must do the characterization by micro-scale techniques, in

line with those studied in the previous year.

For the crystallization of a solid, the foll_owing solvents are
recommended: water, ethanol (rectified spirit), '50% aqueous ethano]
(by volume), methanol, isopropyl alcohol.

The students are expected to study different combinations of binary -
mixtures during their practical sessions. However, for the
examination the following scheme is suggested. '
At the time of examination, in a batch of 10
may be given, and the results may be compared internally. :

For an organic compound, it is necessary to find out its melting
behaviour before, taking it for drying. ' -

A high melting compound may be dried using water bath, electric
oven, or IR lamp. o ‘ R

A low melting compound may be d
the suction bed, followed by air drying. .

students 3-4 mixtures

tied by passing air through it, on

6.22. Types of Mixtures e L JURERTIYE

[A] Water soluble solid + Water insoluble solid:

(D)
(2)
(3)

Water soluble solid need not be crystallized. Tt will be dried and
weighed.
The water soluble compound should be given for

characterization. o
Water insoluble compound is to be purified by crystallization, and for

this the appropriate solvent of crystallization shall be told. This
compound is not given for characterization. Its yield and m.p. should

be recorded.

[B]_Water insoluble solid + Water insoluble solid:

(1)

(2)

)

One of the two compounds should be crystallized. This oon1pg11111d. S
not given for characterization. For this compound a suitable solvent nf
crystallization shall be told. The yield and m.p. of the crystallized
compound be recorded.

The other compound should be dried and weighed; without
crystallization. 1his compound is to be characterized.

The examiner shall select the compounds to be given for

characterization and crystallization.
¢« * 5//_.
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’\/‘oléirttl:; :;lléﬁullfé (to be redistilled and the yield of the liquid be
re u ? :
if};equiré 40 pto 0.1ml accuracy). This liquid may be dried,
The solid should be a water insoluble solid

The solid should be given for orysta
crystallization be told. The yield and
compound should be given credits. .
Characterization of the volatile liqnid should be done.

allization; the solvent of
m.p. of the crystallized

g1 Volatile Li uidﬂmalilﬁliguid;

| (1) Volatile liquid not to be redistilled and the yicl} of the liquid be
repo_rted as volume (up to 0.1lml accuracy). This liquid be dricd, if
required. ' s ' ¥
2) _Cl1aracter'1;at1.9n of the volatilé liquid should be done.
(3) Nonvolatile liquid is to be redistilled and the yield and b.p. of the
erIS'[IHCd hquid be reb’ortéd.’~ThiS’_]iqnid ma.y_bc 'qlicd, i required.
23 Marking Scheme for Organic Separation: i
(1) Type of the mixture: 3 marks (deduction of 1 marks for cach error -
. committed) . -
2) Yield: (a) 2 marks for a compound which is not purified.
(b) 4 marks for the compound which is purified
(crystallization/redistillation) ‘
3) Quality: (a) 2 marks for'a compound which is not purified.
(b) 4 marks for the compound which is purified
(crystallization/redistillation) | '
(4} Characterization of oné compound: e
Preliminary tests including solubility  — 1 mark
Elements — 2 marks
Fudctional groups -~ 3 marks
(:-‘)‘ Marks for m.p./b.p. of the érystallized/putified compound: 2 marks.
. (m.p.+2°C -2 marks; -3°C- I mark). . |
%) Marks for m.p./b.p. of erude compotund: solid: +2 to - 3°C - 2 marks; -
4°C -1 mark. -
Liquid- + 3°C range - 2 marks; + 4°C range - 1 mark (depending also
"2 onthe bp. range)

(2) . For assigning the marks for the yield the experts’ resuits may be
taken into account. : | |

(b) ihe yield should he teported using an elestronic balance with
+/- 0.01g acecuracy. -

(¢)  The marks should be given in the increments of 0.5, with an
approximate sliding scale, ¢.g. quantity isolated (crude or
CIyS’rallizcd)/quamiiy expected X 2 or 4. o
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7. Organic preparations:

(1)  2gofthe starting compound should be given. o _ ‘
(2)  Ifthe starting compound is a liquid, 2g of the liquid be given or if'the
liquid is given in volume, the density of the liquid should be supplied.
(3) The product should be crystallized entirely, the solvent of
crystallization being given in the procedure itself. Obviously the
crude product need not be weighed.
(4)  Marks shall be given on the basis of quality and the quantity of the
product as given below:
m.p. - 3 marks
Quality - 4 marks
Yield - 8 marks
(5) While assigning marks, the yield and quality of the product obtained
by the experts should be taken into account.

(6) Yield: The +/- 5% of the highest possible yield (under the prevailing
conditions), but <100%, be given full credit, and from this as far cc
posssible a downward linear sliding scale be developed with &
gradient of 0.5 marks; eg. Yield obtained/The highest yield
obtainable x 8 = Marks to be given (rounded of to the nearest 0.5)

(7)  Quality: The samples of all the students be internally compared and
also compared with the samp.e of the expert, wlile assigning marks

for the product. Marks should be given in integers only.

8. Schedule for Organic Chemistry Practical Examination:

(a) In the morning session, the Organic Separation exercise may be given. The
candidates are expected to at. least complete the main separation and
characterization of one compound in this session.

(b)In the afternoon session, the separation exercise shall continue, particularly

with respect to drying of the other component, etc. Along with this, the
Organic preparation exercise shall be given.

2. FORMATS OF THE QUESTION PAPERS

9.1. Organic Separation:

Part A: About 500 mg/Iml of a binary mixture is given to you it &
container bearing your table number. Within first 30 min find the type of the

mixtu-re and write it in the space provided below. Get it approved bV ‘_h‘e
examiner. If you go wrong you will be permitted to repeat the analyss. Vitt
penalty points.

/-
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Part B: A weighed quantity of the same mixture will be given to you. Separate the
two components. As per the examiner’s instructions (see the table below) you have
to purify one of the compounds, while the other one is not to be purified. Each
m.p./b.p. as well as mass of the compounds must be signed by the examiner.
Submit both the compounds to the examiner. Proceed as follows:

(a)  Punfy the compound as indicated below. Dry and take the mass. Take

the m.p./b.p. Enter these in the table below and submit the compound
to the examiner.

(b)  The other compound is to be dried and weighed/volume measured.
Report the mass/volume and proceed for the characterization, through
preliminary tests, solubility, elemental analysis, functional gioup

identification and physical constant detcrmination (m.p./b.p.).
RESULTS

[A] Type:
Component A | B

First Attempt
Second |
Attempt |
Third |
Attempt

To be filled by the Examiner:

\ Compound 1o be purified ] Purification by: Crystallization/Distillation
' Solvent of Crystallization:

Compound to be !
characterized |

[B] Yield:

Yield of crude compound A/B I

| ! g/ml
Yield of purified compound A/B |
(\ N g/ml

[C] Characterization of compound
' Preliminary Tests:

——— Test Opservafion  Loncla: o

el et PO S S — e i
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2. Solubility: Soluble in : ,

Insoluble in:

3. Elements Present:

4. Positive Functional group tests:

Test

' Observation Conclusion

S.

Functional groups present:

Physical Constants (m.p./b.p.)

Crude compound

Purified compound L - °C

2.2. Organic Preparation;

Preparation of 1,3-dinitrobenzene from niﬁobggzei\e;

1. Procedure:

In a dry round bottom flask take conc. HNO; '70% wiv) ( ml)- Add
carefully conc. H,SO, ( ml) to it slowly. Mix the acids thoroughly a1
cool the mixture in an ice-water bath. To this nitrating mivture. q 3
nitrobenzene (given quantity) with shaking the fiask thoroughl, o @
the complete mixing. Aftach a reflux condenser ana heat the flask on :!1\”'6’
dame for 30 min with intermitient shaking. Coo. and pour the conle? q
the flask with stirring into ice-cold water. Filter ta¢ crude product and ¥
it thoroughly with water. Crystallize the product from ethanol.

Density of nitrobenzene: g/em’

Q/

7/ -
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. Results:
7. Rest

~Jass of_nitrobenzenc taken g

s of the crysiallized 1,3- g

| i ~oberzenc obtained

oo yie d oviained %

= 01, 5-amitrobenzene °C

B e -

|

Ly COREPLCUOUS !

hservaiion noted

o

/

ool T.Y.B.Sc. Theory and Practical Exanﬁnaﬁgn_s_i_ly}mﬂisﬂ

-~ somene_as per The Revised Syllabus

Uy majer 4npAc
W, ofher enplizd components, simila

Yied cosaponent of Dyes and Drugs, the details are given below;
a1 scheme is to be followed.

Pattern of Theory Papers &

Paper — 1 : DRUGS (60 Marks) -

(n) Aq—‘ per 1.}.”: ;_E’J’“ e ’,-,:_"F"‘V b:/ 1']6

(b)

(c)

(

\

d)

e sard of Studies rogarding the theory
question paper format, there shall be in all five questions of 12 marks each 1n
the question. paper. All the questions shall be compulsory.

The first question shall consist of ten short-answer type sub-questions, siX of
which carrying two marks each and four cerrying three marks cach. Student
will answer five question (12 marks). These sub-questions shail be so
framed as to cover both the units with equal weightage and student will have

to answer for each unit equally.

There shall be four other questions, two of which shall have internal options
(ie. sub-questions may be given with opions), while the remaining two
questions shall have external options, viz, entire question will be given an
?Ptional alternative question. The sub-questions from each aquestion shzll be
framed in such a way that they cover the corresponding topics almost
entirely. While doing this, as far as possible, the weightages of different
fopics given in the syllabus, in the form of number of lectures, be reflected in
'ic weightages of the marks given.

The total number of marks assigned for the entire question paper shall be 120
€Ut of which the compulisory component shall be of 60 marks - 12 marks for
the first question and 48 marks for Q.2 to Q.5. Thus, Q.2 to Q.5 shall be set
for a total of + 6 marks. ; ' '

~ 2
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P tmeemie incthe avll e fon the auestio: _ shall be as ninder:

T aesion | Units
N B
! 2 I 1
I I
Ty T&Il

_5 shall contain sub-questions, each carrying 3-6
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~iven by the Board of Studies regarding the theory

1 arl il
’ - - - . « . ~ . . ' _:\ f) . . . .
: 7 e “hers shall be in all Gve questions of 12 marks each in

11l qicstions shali he compulsory.

€~ e hel oagsies of ten short-answer Lype sub-quostions, six of

r AR ‘ i
i e ire e maccs oach and four carrying three marks eacl-l. ;hcsel:
oy 5 s oo famed as to cover both the units with equa

s {oue ofher mugsions, fwo of which shall have internal options

sreogpot 03 Gus ot &S . - _
. suaecuosuons mey o5 given with options), while the remaimng two

nall bave exiomnal options, viz, entire question will be grven an
lrernative question. The sub-guestions from each question shall b?_

2 wav thet they cover the corresponding topics a'h;nhc.,jgi |
as far as nossible, the weightages of different
. octures, be reflected 10

k]
SOt
CThiia Ans Ll
Voois 4oing ik,

ooy giver ia the syllabus, in the form of number of 1

. : . 4 o oy . 1. s -
ths woiglileges of the marks g1ven.,

iy Ve

(~éai nmber of marks assigned for the ntire question paper shall b 120
~toof wiich the compulsory component shail be of 60 marks - 12 mar.'s for
‘eg fme ruestion and 48 marks for Q.2 to 0.5, Thus, Q.2 to Q.5 sheli € set
for = il oF 96 matks. '

strioution of the units in the syllabus for the questions shall be as under

[N

NG,
vl b T RL
2 |l
. 31
4 L& TT
5 1 & 11

Question Uniir!
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(0 Eadll question from Qs.2-5 shall contain sub-questions, each carrying 3-6
marks.

pattern of Practical Examinatjon : -

1. (a) Preparation: (30 Marks) -

(1)2-3 g of th.e starting compound should be given,
(2)If the starting compound is a liquid and if it is given in
vp_lume, the density of the liquid should be supplied.
(3)The entire product should pe crystallized. The solvent of
crystallization should be given in the
. procedure.
4) Marks shall be gtven on the basis of quality and the quantity of the
product as given below:
M.p. - 4 marks
: Qqahty - 8 marks
Yield - 18 marks

(5) Whllg assigning marks, the yield and quality of the product obtained
b}f the experts should be taken into account.

(6) Ylelq:. The +/- 5% of the highest possible yield (under the prevailing
conditions), byt <100%, be given full credit, and from this as far as

pOSS§ible a downward linear sliding scale be developed with a
gradient of 0.5 g

) Quality:\;"[v_‘he_ SaTT}DICS of all the students be internally compared and
also compared with the sample of the expert, while assigning marks
for the product. Marks shou Id be given in integers only |

(b) Journal ( Drugs & Dyes Prcﬁaratimm) : 05 Marks -

2 (@) Estimation : (25 Marks)

(1) Students shall prepare standard solutions in 100 mL, standard flasks.

) Estimation volumes shall be in the range of 12 to 20 ml. to be given in 100
ML standard flasks.

) Marks shall be allotted as follows :

1) For only on reading typé estimations :
~ Estimation Reading : 22 miarks
Calculations : 03 marss

1) For'standardization and estimation type exercises

Standardization - 05 marcs
Estimation Reading 17 mars
Calculations . 03 margs

’\ A ) !J‘ o - L4
Olima; ¢ Drugs & Dyes Estimations) ; 05 Marks

)

(} Scanned with OKEN Scanner



- 12 -

3. Viva-voce Examination : 15 marks —

Viva-voce examination shall be conducted only on the practical syllabug of
Drugs & Dyes.

Schedule for Practical Examination :
(a)  Preparation shall be given in the morning session and the candidate

should submit the preparation paper in the evcm’ng one hour prior to the
completion of the examination time.

(b)  Estimation shall be given in the evening SeSSiOl_l- Hf)wever, it _”10
estimation experiment involves reflux, it shall be given m the Mmorming
session one hour prior to the lunch break. Also, candidates shall he asked

to prepare standard solution in the morning session one hour prior to the
lunch break.

The above revised guidelines have been brought into force with effect from the
academic year 2005-2006.

MUMBAI400 032 \) 7 <t
3 August, 2005 for REGISTRAR
\ /\‘\,('/ Y VT

P O

The Principals, of the affiliated colleges in Science 46 7510
AC/4.37/14.06.05 AT

No.UG/ 307- A of 2005, 'MUMBAI-400 032 3" August, 2005

Copy forwarded with compliments for information to :-
1) The Dean, Faculty of Science

2) The Chairman, Board of Studies in Chemistry £
for REGISTRAR
Copy to :-

The Director, Board of Colleze and University Development, the Deputy Registrar (Eligib,i'lftj-'
and Migration Section), the Lirector of Students Welfare, the Personal Assistants to the Vice

Chancellor, the Pro—Vicc-Chancel]or, the Registrar and (he Assistant Registrar, Administralive |
sub-center, Ratnagiri for information . .

The Officer on Special Duty
Accounts Officer (2 copies ),
Deputy Registrar, Enrolment,
Slatistical Unit ( 2 copies),

~cem-Controller of Examinations (10 copics), the Finance ‘T}g |
Rezord Section (5 copies ), Publications Section (5 copies), - 1
Eligibility and Migration Sectior (3 capies ), the Deputy Regisih |
the Deputy Registrar ( Accounts Section), Vidyanagari (2 copies )’( 1 t
Deputy Registrar, Affiliation Section (2 copies ), the Director, Institute of Distance E(’UC“_“O"; te |
copies) the Director University Compulter Center (IDE Building ), Vidyanagari, (2 copics /!

Deputy Registrar ( Special Cell), the Deputy chislrnr,(l’RO) . the Assistant Registds

a B . ties Unit
Academic Authorities Unit {2 copies Yand the Assistant Registrar, Executive Authaorities e
. " - -onceritd
2_copies ) . They are as_action taken_report_on the_conce

requested to treat this that 12
resolution_adopted by the Academic Council referred to in the above ¢ il'«'lll_ﬂﬂﬂn(‘]R‘f;?Jra'
" aci e

)¢ n_this_connection.  the Assistant

————— ‘\M

Separate Action Taken the

. Report win be sent "1 copV )
Constitueny Colleges Unit ucT( copy), the Deputy Account, Unit V(1 copy |

(2 copics ), B sopy), W
In-charge Dircetor, Centy ing Facility (1 copy ), the Receptionist (1 copYh "

alize Comput Gradvt©
Telephone Operator (1 copy), the Secretary MUASA (1 copy), the Superintendent, Post-G
Section ( 2 copies ), the (2 copies)

Supcxinlcmlcm, Thesis Section
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