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- Q.1., Answer the following: _ _ o _ [8]
1. According to MO diagram, the number of antibonding electrons in [Co (NH3))"
complex is : ' _
(a) 2 N () X I () - N (.
2. Above Curie’s temperature ferromagnetic substance behaves like ) substance.
(a) Paramagnetic (b) Antiferromagnetic (¢) Diamagnetic  (d) Ferrimagnetic

3. The ground state of [Ti (H;0) ] ** complex is . '
(a) 3Tg b)4Tig . (3T @4y

4,  Which one of the follo_wi_hg eomiﬁdunds. is diamagnetic? _ S
(a) Ks[Fe(CN)e} (b) [Ti Ho0)4ICly (¢} Kz [Fe(CN)¢] @ [Fe(Hz0)5]Cls.

5. No of revolution per second is known as:
(a) Angular velocny (b) Angular Frequency (c) Velocity (d) None of these.

6. The Crltlcal 10 Dq value is equal to -8Dq + 2P for the comflex

@ [NiALO)6"  (b) Mn(H0)el™  (c) [Fe(CNs] (d) [Co(H20) 61"
7. When ,the low spin form becomes ground state.
(@A>P. (b)A<P IO (C)A:P oo (dAagp .
8. In Octahedral complexes the energy of tgg orbltal is decreased by. . |
- (@ 6Dq - © (b)4Dq - (©3Dg. . ()2Dg -
Q.2. Attempt any SEVEN of the following: | _ [14]

~ The term symbols for d* and d° - configuration is *D. Explain.
Orgel diagram for d* & d® system are identical. Explain .
Explain: Ligand field theory is a mixing of CFT and MOT :
The energy of dz” orbital is most destabilized in TBP geometry. ....Explain,
Explain 90° super exchange for Cr(I11).
Enlist important characteristics of diamagnetic susceptibility.
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7. Define the term hyper sensitive tran51t10n and discuss absorptlon spectra of

Lanthanide complexes. =
8. Give the difference between § & A Calcuiate A value for high spin d' to d® configuration.
9. Define magnetic susceptibility and Volume sus_cept_lb_lhty

Q.3.A. Explain the splitting of d-orbital in TBP & tetrahedral stereochemisiry. ~[6]
B. Explain the series, which is based on Raceh parameter. ' : 6]
Or

B. Derive the microstates for the p* configuration, Find out the terms arising from it and
indicate the ascending order of energy. [6]

Q4.A. Draw and explam the correlation diagram for [V(H,0)]Cls complex and show that
*Tagyg state is lower energy state. _ {6]-

B. Expiain T.S. diagram for [Co (H20)s] * complex and calculate the value of electronic
parameters, Dq, %, B and Confi guratlon 1nteract;0n ). _ [6]
[Given: v; = 8,100 cm , v= 16,000 cm™ = 20,000 cm” and

By for Co(ll) =971 cm™]
Or

B. Predict the type of transmon in the foilowmg complexes glvmg proper examples

L [Cu(NHs)sf*' | [CO(Nﬂs)e] 3 [CO(NH3)5]
4. [Ni(Ox)s]" 5. [TI(SCN)]* 6. [MnFq]* [6]

Q.5.A. Explain first order Zeeman effect and second order Zeeman effect. Derive Van-Vieck
equation for the magnetic suscept:bihty of the coordmatlon compounds [6]

B. What are the sources of Paramagnetism? Derive the orbital magnetlc moment equation.

Find out the dlamagnetlc correction for | 10 phenanthroline. [6;
Given: yc=-6.6x10° cgs, = -2. 93x10 gs, Yring = ~4- 61x106 cgs and ?\c =.0.24x10
cgs. :
Or
B.Answers the following: o o [6]

1. Explain the Antiferromagnetic exchange pathways.
2. Explain the Laporte orbital and spin selection rule.



Q.6.A.

==

[a—y

Derive Curie’s-Weiss equation. [6}

. Explain spin orbit coupling on A, E and T terms. Calculate the effect of spin-orbit

coupling on effective magnetic moment value of hexa aqua nickel (1I) complex ion.
[Given: & =-315cm™’ & Dg= 900 cm™]

Or

. Answers the following: [6]
- Explain the spin pairing in ociahedral complexes.

Explain the use of tris(2,2,6,6-tetramethyl,3,5-heptadione) Ln(I1f) chelate in NMR spectra
of compounds.

><_________._-
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Select the correct answer and mentaon only the code of correct answer agamst
their question numbers.

Which pair of the Grignard reactants does not give tr!pheny]methanu] after an aqueous
workup ? : :

Ph._ _OCH, o ' HyCO_ _OCH,
(@ Y+ 2PhMgbr @ TS 3PhMgBr
o o}
Ph._ _Ph Ph. _H
(b) \rr + PhMgBr (d) . _jr +  2PhMgBr
o} ' | o

Which of the following statements regard_ing._hy_d_mboratio_n‘i_s W_rpng 7 '.

{2} hydride ion is bonded to more substituted carbon
(b) “H” is the electropositive portion of the reagent
{c] Borane adds to a double bond in cis manner.

{d) It foliows markonicov addition

Green chemistry synthesis could involve

{a) high temperature (c) miél:"oﬁavé
{b) dicholoromethane (d) petrochemicals

Which radical is not involved as an intermediate in the following reaction ?

. AIBN -
Ph > Br + Z CN + BugSnH ————= Ph” ""CN + Bu,SnBr

(@ B () Ph—CH, (€) BusSn®  (d)  pp~cn

is often referred as the universal and green solvent. -

{a) methanol (c) ethyl acetate
{b) water {d) benzene
© !IYII : t: lell ©
CH,OH COOEt COOEt o and Y is
{a) X = NaBH, & Y=NaBH, (c) X=NaBH, & Y=LiAlH,
{b) X=LiAlH, & Y=LiAlH, (d) X = LiAlH4 & Y=NaBH,4
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Q-3[A]

Q-3[B]

Which of the following reaction conditions is not appropriate for the following

transformation ?
(a) Zn(Hg)/HCI (c) LiAlH4/Et0 _
{b) NHaNHz/NaOH ™~~~ T (d) HSCH-CH2CH;5H/H* then Hz/Ni_'

All of the following are characteristics of a Wittig reaction except,

(8) it results in the exclusive trans double bond

(b) it involves the reaction of phosphonium ylide with carbonyi compmmd
(c) itresults formation of C-C double bond -

(d) it proceeds through phosphaoxetane intermediate

Answer ANY SEVEN of the following in short. ' " [14]

Wittig reaction should be performed under dry and inert condition. Explain.

Why microwave heating is better than conventional heating ?

Describe the differences between Shapiro and Bamford-Stevens reaction.

Reaction of trans-2-butene with néu.KMnO, is streose}ectlve Explam

Write the characteristics of good oxidizing agent. S

Explain the role of K,C0; in Stork enamine reaction, =

Write the synthesis of 9-BBN and Thexyl borane '

Define the term: i) atom economy ii) E-factor

How do terminal and internal alkynes differ in their reactivity towards hydroboration
followed by Alk. H20: oxidation ?

Give the synthesis of following molecule. o " [06]

"Ph H CE : - CHy
0 = (i} H,C=CH- cazc —CHO
o H COOEt e : CH3
(Horner emmons reaction) {(Stork enamine reaction)
* Explain in detail. ' [06]

Secondary amine is used for the synthesis of enamine in Stork enamine reaction.
Non stabilized ylide gives Z-alkene as a major product.

OR
Complete the foliowing transformation with detail mechanism =~ [06]
DCC
HO ™""gooH —> ?
I) Phap
Ph-C cHz-CHz-CHzﬂcHz‘-Br —r—— 3
o ; iy NaOEt



Q-4 [A]

1.
Z

Q-4 [B]

Rl

Q-5]A]

Q-5 [B}

Q-5{B]

Do as directed ' [06]

Give the detail mechanism of Shapiro reaction.
How isomerisation of 3-hexene to 1-hexene is possible via hydroboratlon ?

Answer the following. o jo6}]
In Peterson o]eﬁlnatlon reaction, acid catalysed decomposition of erythro 8- hydroxy
silane gives E-alkene, Justify.

Explain the reactivity of 1-butene towards 9-BBN and H* / H;0.

OR
Explain in brief. . _ _ [06]

Reaction of dithiane with epoxy compound is regioselective.
Importance of carbonylation of organoborane compound.

Complete the following transformation. [06]
0
Mo i) LDA/ THF 2
iy B
)\/Br*
OH 1} 'BUOOH

? MrO, | o ii) THOIPr), ,
iii) (-}DET

Explain the following ' [06]

Gilman & Grignard reagents differ in their reactivity towards o,f-unsaturated aldehyde.
Hydroxylation of trans-2-butene using iodine/silverbenzoate in dry condition is
streoselective.
OR
Attempt as suggested [06]

Using cram’s rule, suggest the major product in following reaction.

0
EtMgBr 2
.. CHa

H' "CH,

Describe Moffatt oxidation giving suitable example.




- Q-6[A]

L

Q-6 [B]

Q-6 [B} .

[ury

Doasdirected. [06]

What are phase transfer catalysts ? Give their advantages.
Give the detail mechanism of allylic bromination using NBS.

Explain in detail, : {06]
Low concentration of TBTH leads to cyclization while high concentration of TBTH leads
to substitution, ' STRTRE

lonic liquids are best solvent for Microwave Assisted Organic Reaction.

OR

Answer the following, [06]

Describe the difference between LiAlH4 and NaBH, -
Write any three principles of green chemistry.

Beat of luck
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Q.1 Choose appropriate answer from the followings. R - 08
1 InRNA pyrimidine base is ... S ;

(a) Guanine (b) Thymine
(c) Adanine (d) Uracile

2 Whati is the un1t of the rate constant for the 5/2 order reaction?
(@) dm™ mol 5™ (b) (dm*)*? mol**s™
(c) (de) 112 mol”z -t (d) S‘l

3 Which of the following pairs of molecules contains centre of inversion?
(a) COs, 8047 (b) CO,, BF;
(¢) COz, CoH . (d) CoHy, BEs

4  Electrokinetic effect leads to ...
(a) Electrophoresis (b} Electroosmosis
(¢} Streaming potential (dy All

5  Zeta potential is inversely proportional to
(2) Current (b) Viscosity
(c) Dielectric constant (d)Botha& ¢

6 Biological functions of proteins are determined by their ...
(a) Tertiary structure (b) secondary structure
{c) primary structure ~(d) Quaternary structure

7 Which of the following molecules shows square pyramidal geometry‘?
{a) ST (b) XeFs4
(c) BrFs - ' {d) NH3

8  Which of the following is the example of consecutive reaction? -
(a) polymerisation (b) Thermal craking

(¢) Chlorination of hydrocarbans (dyAll

Q-2 Answer the following, (ANY SEVEN) ' AR 14
()  How are the irreducible representation arranged in C3v9 - ’
(ii)  Show that CWCCy=ECy

(i) - Give two differences between parallal and consecutive reaction. -
(iv)  Zeta potential varies with the pH of the medium. Explain.
(v)  What are parallel reactions? Give the relation for determining the
concentration'of a reactant in the cause of reaction.
{(vi) What is acyl phosphate ? How is 1t formed‘?
" (vii) What is Electroosmosis? -
(viii) Explain the peptide bond with example. \
(ix) -ATP is energy currency in biological reaction. Elaborate.
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Q.3

Q4

Q.5

Q.6

A

- B()

B(ii)

B (i)

Bii)

=

w

B (D)
B(ii)

The character table for Ds point group is

Ds|B 20(2) 2[(:5]

7 S DA ]
oL 1 1,-._.-1
B2 a b c
u |2 d e f

Deduce the values forato f.

Write rules for constructing of character table.

Show that under orthogonal transformatlon the length of the Vector
remains constant, :

OR ;
Draw the neat sketch of ethylene and show that it belongs to Dgh pomt
group.
Show that for a rotatlon about x axis , the transformation matrix is
i ) o
o Cosf R
G -5ind cosg

For the enzyme catalysed reaction of type:

K ks
E+S & ES & E+P
k. ks

Derive a relation for maximum rate of reaction and explaln how 1t var ics
under the low and hlgh substrate concentrations. - :

What is relaxation tlme'? Con51der1ng the following reactlon
2A B, derive an equation for relaxation time
OR

Derive the following equation for pnmary equatlon for prunary kmetlcs

salt effect. -
Log K =log KO +2 Zs Za A I'2 -
Explain quantitative treatment of electrical double layer
Write shoet notes on (1)Guoy chapman model (2)Electrophoresis.

OR
Give classification of proteins and describe 3° structure of protein,
Discuss how many ways one can express the free energy change- for an
acid catalysed hydrolysis of ethyl acetate.
The concentration of CthI‘lde ion in blood is about 0.10 mole dmand
that of urine is 0.16 mole dm™. Calculate the energy expanded by the
kidneys in tlansportmg chloride from plasma to urine. How many moles
of chloride ions can be transported per mole of ATP hydrolysed’?
How DNA and RNA differ from each o’cher‘7 .
For a general reaction : ¢Sy +dS; «» aPy +bP2

define free energy change AG and equilibrium consté.nt Keq and show

that AG"= -1364 log K at 25%.

06

03
03

03

03

06

06

06

06
06

06
06

06

03

03
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. (1) Figures to the right indicate full mar_ks.
(2) Attempt alf questions.

Q.2

Select the cori‘ect answer from each of the following: ‘ {08)

Answer of Logio 8.72 x 102 expressed in significant figure is _

(2} 2.94051. by2.9 - {c} 2.540 (d) 2.9405

If desired component is present in between 1 - 0.1 %, analysis is called

analysis. :

- {a} Trace (b) Minor (¢} Major = (d) Compete

240 Bytes is SI preﬁxéd as: B IR

(a) Terabytes (b) Gigabytes (c) Petabytes  (d) Exabyte

In chromatography, on the time axis may serve to identify the

components of the sample, S _ L '
{a) number of peaks fc} area under the peaks

{b} position of peaks o {d) height of peaks

Photon of wavelength 555 nm corresponds to cml,

{a) 15000 (b) 16000 - {c} 17000 (d) 18000

is required as the material for the cell for work in the ultraviolet

region, ' ' '

{a) Fused silica (b) Glass {c} KBr (d) all of above,

ISI means:

(a} Institutional Standards for Industries (¢} Indian Standard Institution
* (b) Institute for Standard of International {(d} Industrial Standard Institute

Adsorptlon chromatography is preferred for the separatlon of mlxtures
whose components

(a} differ in polarity {c) have almost similar structures
(b) are very close in polarity =~ (d) All of above
Answer the following: (Any Seven) : ' o (14)

(i}- Write the aspects of validation.

(i} : ‘Discuss the principle of thin layer chromatography.

“(iii} Differentiate classical and instrumental techniques.

{iv) Classify the analytical techniques based on principle and phenomenon

(v} Write the five forms of electromagnetic radiations.

‘[vi] Explain the term periodic validation.

_ ( PT. 0») '
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[vii] How will the reaction rate change in A + 2B < 2D + E, if the concentrations

of substance A increase three and of substance B four times?
[viii] Enlist the five basic components of optical instruments.

iix] Explain principle of gas chromatography according to Henry’s law.

3 [a] Discuss in detail on good manufacturiﬁg'practices and its components.

[b] Answer the following:

[b

{i} Write a note on quality management system (QMS).

i} Differentiate validation and verification. Explam the v various aspect of
validation.
OR

] Discuss the steps involved in typical quantitative analysis with suitable
example.

4 [a] Answer the following:

[b

lii Define and distinguish determinate error and Indeterminate error.
[il] Discuss the rules for representing SI units.
] Att(,mpt the following: '

i) If 30 mg of CuSO4 (Mol. Wt. 159.5 g/mol) are contained in 2 ml of
solution, determine the molarity and normality of the solution {For
exchange reaction).

(iy How many mL of water should be added to 100 ml of 24% solutmn of
ammonia to prepare 5% solution. (Density NH3 (24%) = 0.910 gm/cc}

' OR

[b] Define the term: Standard Deviation, Relative standard Deviation of

5 [a]

mean and discuss in brief on outlier and methods of its rejection.

Answer the following:
[i] Write a note on radiation sources used in optical instruments. .

[ Explain in brief on typical absorption and emission spectrometer.

[b] | Discuss in detail on various detectors used in optical instruments.

]

6 [a]
[b]

bl

OR

Explain the importance of {vavelength selection in quantitative
techniques and methods used for the selection of wavelength.,

Classify the chromatography. Briefly explain the instrumentation of GC.

Write the principle of paper chromatography and discuss the methods
used for development of chromatogram and detection of spot.in paper
chromatography

' | OR

What is Gel permea’uon chromatography? Explam its principle of working.

(6)
(6)

(6)

(6)

(6)

(6)

(8)

(4)

4)

(6)
{6)

(6)
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PS02ECHED2 - Introduction to Biochemistry

TOTAL MARKS: 70

Q.1 Tick mark / select the correct answer for the following. (Only correct option against given question
number needs to be written in provided answer book) (08 Marks)

1) Under the influence of sunlight ............... is synthesized in our skin from ..............
a) Vitamin D, cholesterot
b) Vitamin E, starch
¢y Vitamin C, glucose
d) Vitamin B, protein

2) Proteins are the polymers of ...
a) D-amino acids
b} D-glyceraldehydes
¢) L-amino acids
d) L-glyceraldehydes

3) The phospholipid that prevents the adherence of inner surface of lungs is ..............
a)} Cardiolipin
b) Dipalmitoyl lecithin
c) Lysolecithin
d) Plasmalogens

4) sugar is present in the milk:
} Llactose
}  Maltose
) Sucrose
) Fructose

5) Feedback inhibition is a specialized formof ... :
a) Reversible inhibition
b) lrreversible inhibition
c) Allosteric inhibition
d) Cormnpetitive inhibition

6) Which base is not present in the structure of RNA?
a} Adenine
b) Guanine
c} Uracil
d) Thymine

7) The bonds forming the backbone of protein structure are ............
a) Hydrogen bonds
b} Disulfide bonds
¢) lonic bonds
d) Peptide bonds

8) The functional unit of enzyme is known as....
a) Apoenzyme
by Coenzyme
¢) Holoenzyme
d) Isoenzyme

@ (P TO)




Q.2

Q.3

Q.4

Q.5

Q.6

Answer any seven from the following:

a)
h)

c)
d)

e)
f)

g)
h)

i}
(A)
(B)
(B)
(A)
(B}
(B)

(A)

(B)
(A)
(B)
(B)

. Wirite brief account on the following

Justify: Vitamin D is a hormone.
What are the functions of fipids?
Draw the structure of following:
(a) Plasmalogens
{b) Cardiolipin :
Define the following terms (i) Hypertonic solution (i) Hypotonic solution
Write a note on “lnversion of sucrose”,
Write a short note on activation of latent enzymes.

What are induction and repression? Explain by suitable example of each.

What are the functions of nucleic acids?

Draw the structure of fructose.

Give an account of absorption, transport and storage of vitamin A.
Write an account on properties of triacylglycerols..

Describe the structure and functions of cholesteral

Describe the various structures of proteins.,

Classify protein molecule on the basis of their shape
OR

(i) Fibrous protein
{if) Globular protein

Define isomers. Draw the possible isomers of glucose.

Define monosaccharides and explain its reactions.

OR
Describe the icnization of water,
Explain the enzyme inhibition,
What is RNA? Explain the type of RNA,

OR

Explain the mechanism of action of enolase enzyme.

—
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