SESSIONAL EXAMINATION 2023
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SUBJECT: CHEMISTRY (DSE)
PAPER TITLE: ANALYTICAL METHODS IN CHEMISTRY
PAPER CODE: CHE-HE-5026
Total Marks: 30 Time: 1 hours
1Answer any five 5x1=5
a) For infrared radiation of 10pum, what is the wave number in cm™?
b) What is the ideal signal to noise ratio of a modern spectrophotometer?
c) Which of the following is true?
I. Eel >>Evib >> Ero>> Exr
il. Etr >>Evib >> Erot>> Ee
d) What is Beer Lambert’s Law?
e) What do you mean by interaction of radiation with matter?
f) Arrange the following electromagnetic radiations in increasing order of their
energies:
X-rays, UV rays, radiowaves, visible light
1. Answer any five 5x2=10
a) What do you mean by monochromator and detector in UV visible spectroscopy?
b) Which of the following molecules will show rotational spectra?
HCI, NO, CO2, H>
¢) What do you understand by allowed and forbidden transitions?
d) The lifetime of an excited electronic state is 108 s. calculate the width of the
spectral line in Hz.
e) Can IR radiation induce electronic transition? Explain why.
f) Mention the properties of electromagnetic radiation.

4. Give the definition and theory of sampling. State one technique for each of gases,

liquids and solids. 1+1+3=5

5. What do you mean by errors in chemical analysis? Discuss different kind of errors.
2+5=7

6. Write short notes on (any one) 3

a) Chromatographic separation
b) Isotopic dilution method

¢) Thermogravimetric analysis.
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Answer any three questions:
1. a) How can you convert Ethyl bromide to Ethyl cyanide and Propyl isocyanide? 2
b) Give the structure of benzyne intermediate and Write the equation when
o-bromoanisole reacts with NaNH2/NHz to form m-anisidine (m-methoxy aniline) 1+2=3

c) State the alkaline hydrolysis of tert-Butyl bromide and give one evidence for the

reaction. 2+3=5
2. a) Give one example of nucleophilic substitution reaction which follows SN2 mechanism.
1
b) Discuss three factors of nucleophilic substitution reaction. 3

c) What do you mean by Saytzeff and Hoffmann elimination reactions? State the

preference of substitution versus elimination reaction. 2+2+2=6
3. a) How can you prepare all the four types halobenzene starting from benzene diazonium
salt. 4

b) Compare the acidity of phenol and alcohol.
c) How can you distinguish 1°, 2° & 3° alcohols by Victor Meyer’s Test.
d) What is Lucus reagent?
4. a) How can you prepare 1°, 2° & 3° alcohols starting from Grignard reagent?
b) Discuss the reactivity of 1°, 2° & 3° alcohols in term of elimination reactions.

AW W E WODN

¢) Give the mechanism of any one:
i) Bouveault-Blanc reduction

ii) Pinacol-Pinacolone rearrangement.
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Answer any three gquestions:.
1. a) What do you mean by nucleoside, nucleotide and nucleic acid?
b) Discuss about different bases present in RNA and DNA.
c) Give the structure of ribose sugar present in DNA.
2. a) Write in brief the biological function of nucleic acids.
b) Write the names of two essential and two non-essential amino acids.
3. a) How can you prepare a-amino acid from an aldehyde?
b) What do you mean by acidic amino acid and basic amino acid?
d) What is Zwitterion and isoelectric point?

N A DD DN B OO oW

d) How do the amino acids form the Protein?
4.a) Discuss the classification of proteins based on molecular shape & function.
5
b) Write three characteristics of enzyme, Discuss the enzyme action on the basis
of Lock and Key model. 5
5. a) What are lipids? What do you mean by saponification value? 4
b) What do you mean by metabolism ? Give examples of catabolism and anabolism.
How ATP is an Universal currency of cellular energy? 6
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1. Answer the following questions (Any three) 1x3=3
i. How many orientations are possible for p orbitals?
ii. What is the designation of an orbital withn =4 and | = 2?
ili. What is the mathematical expression for Heisenberg’s Uncertainty
Principle?
iv. Write down the possible values of quantum numbers n, I, m; and ms for an electron in
3d orbital.

v. What is the significance of ¥??

2. Explain Pauli’s exclusion principle. 2
Or,
Write down the electronic configuration of: a) Cu?* b) Fe?* 1+1=2

3. What is screening or shielding effect? Using Slater's rules find out the effective nuclear

charge felt by 3p electron of chlorine atom. 2+3=5

Or,

Write down the postulates of Bohr's atomic model and discuss its failures. 2+3=5
4. Answer the followings: 1x5=5

i. Define Compressibility factor.
ii. Write Vander Waal’s equation for one mole of a real gas.
iii. Mention the significance of Vander Waals constants a and b.
iv. What are the causes of deviation from ideal behaviour?
v. Define most probable velocity.
5. Answer the followings: (any three) 1x3=3
i. What are cohesion and adhesion forces?
ii. Why is the shape of a liquid drop spherical?
iii.How does viscosity get affected on increasing pressure?
iv. Define vapour pressure.

v. Define coefficient of viscosity.



To what height will water rise in a capillary of diameter 0.50 mm at 25 °C if the surface
tension of water is 71.97 dynes cm™? (Density of water 1 gcm™) 2
6. a) Draw the structure of ethane molecule from hybridisation of atomic orbital. 3

b) Select the Syn/Anti form R/S and E/Z notation from the following structures. 2

H
H NH2
CHs
iii)
Cable CHg
C,Hs CHs
c) Give two examples from each of nucleophile and electrophile. 2
d) Draw the resonance structure of any three of the following. 3

i) CO* ii) CoHs iii) SO4> iv) Os
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1. Answer the followings: (any three)
a) Give the definition and theory of sampling. State one technique for each gases, liquids and
solids. 1+1+3=5
b) What do you mean by errors in chemical analysis? Discuss different kind of
errors. 2+3=5
c) Discuss the basic principle of solvent extraction. Give the mechanism and techniques
extraction. 5
d) Write short notes on: (any two) 25%x2=5
i) Chromatographic separation
if) Isotopic dilution method
iii) Thermogravimatric analysis
2. What are the typical range of radiofrequency, microwave, Infra-red, UV-Visible and X-ray
radiation in terms of wavelength. 5

3. Discuss fundamental laws of spectroscopy. On which factors does the spectral intensity depend?

2+3=5
Or,
Explain Beer Lambert’s Law. What are its limitations? 3+2=5
4. Describe briefly different components of a UV spectrometer. 5
Or,

Describe the sample preparation techniques in FT-IR spectroscopy. Write briefly about the

detectors used in FT-IR spectroscopy. 3+2=5
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1. Answer the followings: (any ten) : 2x10=20

(a) What is the significance of W and |W|??

(b) What are normalized and orthogonal functions?

(c) What are the conditions for a wave function to be acceptable?

(d) Calculate the energy separation of electron between the levels of n=7 and n=6 in a box of
length 1nm.

(e) What is meant by spherical harmonics?

(f) Draw energy level and wave function for the first four lowest state of 1-D harmonic
oscillator.

(g) Explain why s-orbital is spherically symmetric?

(h) Calculate the average kinetic energy of the electron of ground state H-atom.

(i) Write down the normalized VB wave functions and normalized MO wave functions for H,
molecule.

(j) What do you mean by Born-Oppenheimer approximation?

(k) Why N, is Raman active but microwave and IR inactive?

() Calculate the relative Boltzmann population of the v=1 and v=0 vibrational energy levels of
a diatomic molecule, at 25 °C, if they are separated by 1000 cm™.

(m)  Which of the following molecule show vibrational spectra and why?

H,, 0,, H,0, HCI

(n) What is zero point energy? Is particle in a simple harmonic oscillator possesses zero pint

energy?
2. Consider a particle in a cubic box. What is the degeneracy of the level that has an energy 3
times of the lowest level. 3
3. For a harmonic oscillation of effective mass of 1.33 x 10'% kg the difference in adjacent

energy level is 4.82 ). Calculate the force constant of the oscillator. 3
4. What is classical mechanics? What are the factors that lead to the failure of classical
mechanics? 2+2=4
Or,

What do you mean by degrees of freedom? Calculate and explain diagrammatically the

different normal modes of vibration of H,O molecule. 1+3=4
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1. Answer the followings:
iv) How can you prepare benzene from acetylene? Give one electrophilic substitution
reaction of benzene. 1+2=3
V) Complete the following reactions: 1+1=2
i) CyHsOH + PCls N +POCl3 +........
ii) (CH3)sCBr + KOH (aq) > et e + KB
Vi) Give the elimination reaction of alkyl halide. 1
vii) How can you convert 1°, 2° and 3° alcohols from Grignard reagent? 2x3=6
2. Answer the followings: (Any two) 1% x2 =3
a) How can you convert alkyl halide into nitrile and isonitrile?
b) Give one example electrophilic substitution reaction of benzene.
¢) What is the difference between phenol and benzyl alcohol?
3. Define efficiency of a heat engine. Can the efficiency of a heat engine be unity? 2
4. Derive Kirchhoff’s equation for the effect of temperature on heat of a reaction.
The enthalpy of reaction (AH) for the formation of ammonia according to the
reaction N, + 3H, — 2NHsz at 27 °C was found to be -91.94 KJ. What will be
the enthalpy of reaction (AH) at 50 °C. The molar heat capacity at constant

pressure and at 27 °C for N2, H2 and NH3 are 28.45, 28.32 and 37.07 J

respectively. 2+2=4
5. Sate 1°' law of thermodynamics. What are its drawbacks? 1+1=2
6. What do you mean by pH ? Show that pH + pOH =14 1+2=3
7. Calculate the pH of 0.001 M HCl solution. 2
8. What do you mean by ionic product of water? How it varies with temperature? 2
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Answer the followings:
1. Fora 1% order reaction, aA — P, show that [A] = [A]oe-*" 2
2. How will you distinguish 0™ order and 1% order reaction in terms of half-life period of a
reaction. 2
3. Afirst order reaction complete its 75% in 32 minutes. What time it will take to complete its
50% of the reaction. 2

4. Define activation energy. Graphically show its variation with reaction for exothermic and

endothermic reactions. 2
5. Seeing a stoichiometry, we cannot determine the order of a reaction. Explain. 2
6. Give examples of chain reaction and consecutive reactions. 2
7. Write rate law for the following complex reaction: 2
i kB i ko
" A=B—— C
k,
k\‘ C
8. How rate of a reaction changes with temperature and why? 2

9. Define and explain degree of freedom. How many degrees of freedom are there in a system,

“water boiling to form steam”? 2+2=4
10. Discuss phase diagram of water system. 4
11. What is eutectic point? How is it different from the cryohydric point? 2+1=3

12. Determine the number of components, number of phases and the degrees of freedom in the
following equilibria: 15x2=3
. N20s (g) = 2NO; (g)

ii. NHA4CI (s) = NH3 (g) + HCl (g)
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Answer any two from 1-3
1. What is the theory of sampling? Give the statistical criteria of good sampling and
required size. 2+3=5
2. What do you mean by Error? A student measures of a block and found the weight
10.506gm. The actual weight of the block is 10.65gm. Determine the percentage of
error. 2+3=5
3. a) The masses of two objects are found to be 5.431 & 5.405gm. What is the
absolute and relative difference of the two bodies? 2
b) In the analysis of calcium following values were obtained: 15.52, 15.56, 15.8,
15.51, 15.52, 15.53, 15.54, 15.53, 15.52, and 15.56. State which values are

acceptable and which can be rejected? 3

Answer any two from 4-6

4. a) Define pure water. Give difference methods of physical and chemical methods of
purification of water. 2+4=6

b) Give the disadvantages of using bleaching powder and advantages of calcium

hypochlorite. 4
5. What do you mean by pH of a solution? What is DO & BDO? Give the principle of
DO test. 2+3+5=10

6. a) What do you mean by nutritional value of food? Give the related foods of Vitamin A,
Bs, B12, C, E and Calcium. 2+3=5

b) What do you mean by food preservatives? Name three food preservatives. 2+3=5
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1. @) What do you mean by the inductive effect? How does the inductive effect increase the

basicity of 2° amines? 2+1=3
b) Give the resonance structure of the following (any two) 3
1) HCO2™ i) iii)
> &
c) Give the structure, shape and one method of generation of carbocation. 3
2. a) Draw the conformation of n-butane and give the energy profile diagram. 4
b) Draw R & S configuration of CHBrCHz(OH) 2
3. Discuss important postulates of Bohr's atomic theory. 5

4. State and explain Heisenberg’s uncertainty principle. Write how this principle goes against
Bohr's theory. 3+2=5

5. What is de Broglie wavelength? Calculate the de Broglie wavelength of electron moving with
a velocity of 1.20 x 10° ms™. (h=6.626x103* Js) 2+3=5
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1. Answer the following questions. 9sT® IERUSIEE R R REET 1x8=8
i) Which haloalkane undergoes SN* reaction?
(PG Geieee SN faferan =062
ii) What is the main cause of higher boiling point of o-nitrophenol than

p-nitrophenol? ¢ 3G freretd o TRGFeas SoaE @z fF3?
iii) What is the reducing agent of Rosenmund reduction?

@esEe Jegeae < [ees a3 929 [

iv) Give an example of a solid solution in which the solute is a gas.
(oI%q 37 w9 Wb TwreRe fr
v) Can E% or AGP for a cell reaction over be equal to zero?

qB1 (1 RIFAT TS 0 MIA AGO ¥ =F ACICH?
vi) What will be the effect of temperature on rate constant?
79 §IF9 @7FS TwoR AoN 7
vii) Name a transition element which does not exhibit variable oxidation states.

DA (TS (AL @B AeGEToAe Gies i o)

viii)  Write down the electronic configuration of Pm™,

Pm>'3 3G [T ot

2. Answer the following questions. ©eT® MIMCART Tex | 2x10=20

a) Although Zr belongs to 4d and Hf belongs to 5d transition series, it is quite difficult

to separate them. Why? I8 Zr 4d @I Hf, 5d TETTAE AT TFGE, 3T6F

i3 e WIS A



b) Using IUPAC norms write the systematic names of the following:

oo MRS TUPAC SN forat

i) [Ni(CO)a ] ii) [Co(en) 51 °*

c) What are the different oxidation states exhibited by the lanthanoids?

EDTRTEIE 5 & foF s awgr myam?

c) Calculate the overall order of a reaction which has the rate expression

e)

f)

g)

h)

j)

we Tl 2 A i s R s @ o e

(i) Rate = k [A] Y2 [B] 2
(i) Rate = k [A] ¥ [B] *

Can we store Copper Sulphate solution on a zinc pot? Explain with reason

wfy feemq “ffqe Fo{19 RIECFs a7 IIRG ACICA? WG 4

Calculate the mass of urea (NH,CONH; ) required in making 2.5 kg of 0.25 molal
aqueous solution. 2.5 fFENIEN 0,25 TETE TR 87 2F© FRAE IRAF (AT 38R
o9 fadfa w1

Write two methods of preparation of haloalkanes from alcohol.

AT S (T G 2ES 9l 96! Ao I o1y

What is Reimer-Tiemann reaction? (3919 (63« &fen 2 2t or,

How can you identify 1°, 2°, 3% alcohol by Lucas reagent?

TSP RBIIFS 7T 10, 2°, 3° GoTFRE (FEAF DS B2

Explain why carbonyl compounds undergo nucleophilic addition reaction.
e @eE fon el @ Rida sy s w341

Arrange the following as directed 9T e o Wﬂﬂﬁw

a) CHsNHz, (CHs)sN,  (CHs)2NH, NH; ( Increasing order of basicity FIIIRS

7

TH{@To)



b) Arrange in increasing order of acidity ¥¥®I] TE@FTS A
OH OH OH OH
{ f NO, ©/Noz f _CH3

3. Cr?*isreducing in nature while with the same d-orbital configuration (d* ) Mn3*is

an oxidising agent. Explain why? Cr** Reies ai$feq SlFzite SFzite a2 d I
e (d) M wiss agfes = g i S 3

4. Why Transition metals and their compounds exhibit a paramagnetic behaviour? 3
FCGENTNE (o A FTeq @IS CRpFRR ¥ 67 @Lam?
Or, 1
In 3d series (Sc to Zn), the enthalpy of atomisation of Zn is low. Explain why?
3d @S (Sc to zn), & ANgFI @ I WA T4

5. Describe the preparation of potassium permanganate. How does the acidified

permanganate solution react with i) Fe?* and ii) oxalic acid ? 1+2=3
BIMRAT ARG &g el I 1) «EE AGIRAN “ACAETD Fez+ W
' afees Bt @ewes R 32

6. State Henry’s law and mention some important applications. 1+2=3

@faT TS I Tt QT g wF_ 2@ T T4

Or, |

Vapour pressure of CHCl; & CH,Cl, at 298K are 200mm and 400 mm Hg

respectively. Calculate the vapour pressure of the solution prepared by mixing
25.5g of CHCl3 and 40g of CH.ClI, at 298K.

298K® CHCl; S CH,Cl, ™17 1% @ 200mm S 400mm. 25.5g CHClz @i

40g CH.Cl, T 298K © 2¥® <1 a9 A4 5% fefy a1



7. Afirst order reaction takes 40 min for 30% decomposition. Calculate ty/, . 3

BT 22 @S R 309 i 270 T = est 40 WG t,, v )

Or, q1

For a first order reaction show that time required for 99% completion is twice the

time required for the completion of 90% of reaction.

QBT 2N @E RGN A MY @ 99% = SRR w19/ " 90% = S0 Ao/l 7w

qed 27|

8. Define conductivity and molar conductivity for the solution of an electrolyte.

Discuss their variation with concentration. 3

bt fRreficey e ~f<Qifzel o =T ~fRQifze s ) siveR Gice Freee
AR D F

Or, <t
Depict the Galvanic cell in which the reaction takes place as follow. Further, show

individual reaction at each electrode. &® it RIGAGR AR CIFTSHF (FIAG! A

T W Ao 3Egee 961 [ @an
Zn (s) + 2Ag + (aq) — Zn 2+ (aq) + 2Ag (s)
9. Complete the following reactions. wete a2 ffewzcar = w1l 3
a) (CHz)3CBr + KOH(aquoussy ——>
b) Cc2HsOH + SOCl, ——
c) CHsNH2 + CH:Cl ——

10. Explain why phenol is more acidic than alcohol. 3
e WereReTel (@AM oIy 67 iy 4

11. How will you establish the presence of carbonyl group and OH groups in glucose? 3

Or, What is Zwitter ion? Write the names of two essential ond two non-essential amino acids.
TS I TR TS A YRGHT LTI (Feed 2fosis Fiar?
31, G20 AR fF? V5l TR A 7o SRR @i afgws q1 fora

12. (a) Define colligative properties. The boiling point of benzene is 353.23K. When

1.80 g of non-volatile solute was dissolved in 90g of benzene, the boiling point is



raised to 354.11K. Calculate the molar mass of the solute. 1+2=3

Feiore (9 gl | @fes Toaes 353.23K. @SR 1.80 AN SRR @G G5BT 90 &N

[@feTe wdlge I 77, ofoql THT 354.11K 031 Jfa 2| WRICOR SARE ©F o\l 1|

(b) 200 cm?® of an aqueous solution of a protein contains 1.26g of the protein. The
osmotic pressure of such a solution at 300K is found to be 2.57 x 10° bar. Calculate

the molar mass of the protein. 2

200 cm?3 259 TR @9 OBTe 1.26 AN &6 AMF | 300K T W3 B ITFAT BIot

2.57 x 10° ]| ABAGIR T S A9 40

13. List various types of isomerism possible for coordination compounds, giving an
example of each. 5
Or

Explain the bonding in coordination compounds in terms of Werner’s

postulates. I @RS 4 [T TARINE@E TARIR BIte M|
3, AT DT S ANTG @RS LF ARACAS D QW

14. What do you mean by diazonium salt? Give its preparation. How can you prepare
Chlorobenzene, iodobenzene and phenol from benzene diazonium salt? 5
Or,

Compound A on reaction with conc. H2SO4 gives an alkene B which on treatment with HBr
gives C . Treatment of C with KCN gives D and hydrolysis of D gives 2 methyl
Propanoic acid. Identify A, B, C and D.

TRUE TN 719 WA & o7 39 &g Ao ) @fem wiRas e weae o[ F9EfE,
AT’ @ e qF U (@emE age IR

T, @Bt @9 A 9T REfeeRe Afzws tice i S @bt «afes B (AT I B@ HBrI
e fifem $9 ¢ T2 S CEA KONT TCS D TF (| DI Seli<ea®e et 2 Nz
A TF «@fge (o1 A A, B, C, D oare <41
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. Answer any two questions: 1x2=2
i) Give an example of a soft base.
i) What are superacids ?
iii) Define proton affinity.
iv) What is HSAB principal?

Out of NHz and NFs which is more basic and why? 2
. Answer any two of the following questions: 3%2=6
1) Explain levelling and differentiating effect of solvents with examples.

i) What is galvanic cell? Explain with a suitable example.
iii) Arrange the following in order of increasing pKa values and also give reasons:

HCIO2, HCIOz, HCIO, HCIO4
State the Huckel’s rule of aromaticity . What do you mean by anti-aromatic and non-

aromatic? Select the aromatic, non-aromatic and anti-aromatic compounds from the
following. 1+2+3=6

o () O

Give the machanism of substituted nucleophilic aromatic reaction( SnAr). Give one

preparation of each of alkyl and aryl halide. 4

Or
How can you distinguish 1°, 2° and 3° alcohol? Which one is more acidic out of alcohol
and phenol?

Answer the followings:

6. What do you mean by 1x3=3

(a) Partial molar volume
(b) Chemical potential

(c) Fugacity

Explai physical significance of chemical potential. 2
8. Derive Gibbs Duhem equation. 3
9. Derive the followings: 2

(@) dG=-SdT + VdP + Y; uidn;
(b) dH=TdS +VdP + Y; pidn;
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1. Answer any four of the following questions: 1x4=4
i) What are super alloys?
ii) Give an example of black inorganic pigment.
iii) What is the amount (%) of carbon in steel?
iv) What are one dimensional metals?
v) State an application of nanocomposites.
2. Write notes on the following (any two): 2%2=4
i) Fullerides

i) White pigment
iii) Carbon nanotube
iv) Molecular magnets
3. What are refractories? How are they different from ceramics? 3
4. What do you mean by DNA nanotechnology? Discuss its biological importance.
2+2=4
5. Discuss the method of preparation of gold nanoparticles. 5

6. Discuss various methods used in the synthesis of inorganic solids. 10
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1. Answer any two of the following: 1x2=2
a) Write down the Schrédinger wave equation for hydrogen atom.
b) Write down the energy expression of an electron in the 3rd shell of a H-atom.
c) Draw the shapes of different p - orbitals.
2. Answer any two of the following: 2%x2=4
a) State and explain Heisenberg’s uncertainty principle.
b) Write two differences between atomic orbitals and molecular orbitals.
c) Draw the radial probability distribution curves for 2s and 2p electrons.
d) What is the significance of ¥ and ¥? ?
3. Answer any one of the following: 4x1=4
a) Discuss the physical significance of different quantum numbers.
b) Explain photoelectric effect.

c) Find the frequency and wave number of the 2nd line in the Balmer series.

2. a) Draw the structure of ethane molecule from hybridisation of atomic orbital. 3

b) Select the Syn/Anti form, R/S and E/Z notation from the following structures. 2
i)

|||IIII

NH2

O
I
@

i)
CzHsg

C,Hsg CH3

c) Give two examples from each of nucleophile and electrophile. 2



d) Draw the resonance structure of any three of the following. 3

i)y cCO* i) CeHsO iii) SO3% iv) CH,=CH-CHz
3. What is Boyle’s temperature (Tg)? Derive an expression for Tg. 1+3=4
4,

What are the significance of Van Der Waal’s constants ‘a’ and ‘b’? Calculate the pressure

exerted by one mole of CO2gas in a 1.32 dm? vessel at 48 °C considering it to be a real

gas. a= 3.59 atmdm®mol?, b= 0.0427 dm®mol. 2+2=4
Or,
Deduce the relation between Critical constants (T¢, Pc and V¢) and Van Der Waal’s constants ‘a’
and ‘b’. 4 5.
Why real gases deviate from ideal gas behaviour? 2
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1Answer any five 5x1=5

a) For radiation of 10nm, what is the wave number in cm™?

b) What is the ideal signal to noise ratio of a modern spectrophotometer?

c) Which of the following is true?

iii.  Ee >>Evib >> Erot>> Exr
iv. Et >>E.ib >> Erot>> Ee

d) What is Beer Lambert’s Law?

e) What do you mean by interaction of radiation with matter?

f) Arrange the following electromagnetic radiations in increasing order of their
energies:
X-rays, UV rays, Infrared, visible light

2. Answer any five 5x2=10

a) What do you mean by monochromator and detector in UV visible spectroscopy?

b) Which of the following molecules will show rotational spectra?
HCI, NO, CO2, H2

¢) What do you understand by allowed and forbidden transitions?

d) The lifetime of an excited electronic state is 102 s. calculate the width of the
spectral line in Hz.

e) Can IR radiation induce electronic transition? Explain why.

f) Mention the properties of electromagnetic radiation.

4. Give the definition and theory of sampling. State one technique for each of gases,

liquids and solids. 1+1+3=5

5. What do you mean by errors in chemical analysis? Discuss different kind of errors.
2+5=7

6. Write short notes on (any one) 3

a) Chromatographic separation
b) Isotopic dilution method

¢) Thermogravimetric analysis.
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5. Answer the followings: (any three)
k) Give the definition and theory of sampling. State one technique for each gases, liquids and
solids. 1+1+43=5
[)  What do you mean by errors in chemical analysis? State the difference between accuracy and
precision. 2+3=5
m) Discuss the basic principle of solvent extraction. Give the mechanism and techniques
extraction. 5
n) Write short notes on: (any two) 25x%x2=5
viii) Chromatographic separation
iX) Isotopic dilution method
X) Thermogravimatric analysis
6. What are the typical range of radiofrequency, microwave, Infra-red, UV-Visible and X-ray
radiation in terms of wavelength. 5

7. Discuss fundamental laws of spectroscopy. On which factors does the spectral intensity depend?

2+3=5
Or,
Explain Beer Lambert’s Law. What are its limitations? 3+2=5
8. Describe briefly different components of a UV spectrometer. 5
Or,

Describe the sample preparation techniques in FT-IR spectroscopy. Write briefly about the

detectors used in FT-IR spectroscopy. 3+2=5
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Answer any three questions:.
1. a) Write in brief the biological function of nucleic acids.
b) Write the names of two essential and two non-essential amino acids.
2. a) What do you mean by nucleoside, nucleotide and nucleic acid?
b) Discuss about different bases present in RNA and DNA.
c) Give the structure of ribose sugar present in DNA.
3. a) How can you prepare a-amino acid from an aldehyde?
b) What do you mean by acidic amino acid and basic amino acid?
d) What is Zwitterion and isoelectric point?

d) How do the amino acids form the Protein?
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4. a) What are lipids? What do you mean by saponification value?
b) What do you mean by metabolism ? Give examples of catabolism and anabolism.
How ATP is an Universal currency of cellular energy? 6
5. a) Discuss the classification of proteins based on molecular shape & function. 5
b) Write three characteristics of enzyme, Discuss the factors affecting the enzyme action. 5
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Answer any two from 1-3
1. What is the theory of sampling? Give the statistical criteria of good sampling and required size.
2+3=5
2. What do you mean by Error? A student measures of a block and found the weight 10.506gm.

The actual weight of the block is 10.65gm. Determine the percentage of error. 2+3=5

3. a) The masses of two objects are found to be 5.431 & 5.405gm. What is the absolute and
relative difference of the two bodies? 2
b) In the analysis of calcium following values were obtained: 15.52, 15.56, 15.8, 15.51,
15.52, 15.53, 15.54, 15.53, 15.52, and 15.56. State which values are acceptable and

which can be rejected? 3

Answer any one from 4-6
4. a) Define pure water. Give difference methods of physical and chemical methods of
purification of water. 2+4=6

b) Give the disadvantages of using bleaching powder and advantages of calcium

hypochlorite. 4

5. What do you mean by pH of a solution? What is DO & BDO? Give the principle of DO
test. 2+3+5=10

6. a) What do you mean by nutritional value of food? Give the related foods of Vitamin A, Be,
B, C, E and Calcium. 2+3=5

b) What do you mean by food preservatives? Name three food preservatives. 2+3=5
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