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Ql. Each question has FOUR possible answers, encircle the right one:
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The unit of rate constant for first order reaction is

dm' mol-l sec-l

sec-'

Movement of sol particle under an applied potential

electro osmosis
electrolysis

Adiabatic process is one in which
temperafure of system remains constant

no change in volume takes place

B secl

D dm-3 mol sec'l

is called _
B electrophoresis

D ALL

B no heat enters or leaves the system

D none

(1x10=10)

concentration of solute to area of

For the adsorption of a gas on a solid , the plot of log x/m against log P is linear with slope equal to

Emulsion is formed when
solid, Iiquid
liquid, liquid

is dispersed in 

-.-.
B liquid, solid
D solid, solid

B logK
Dm

B low, high
D None

Osmosis is the movement of water or solvent molecule from an area of
concentration of solute.

high, low
Both A and B

Term "partial molar quantity" is used for
Solution
Both A and B

Enthalpy
activation energy

Critical temperature
Below
Both, A and B

Slop of plot for Arrhenius law gives

B pure solvent
D none

B Entropy
D molar mass

is the temperature for a gas ofwhich the gas can never be liquefied.
B Above
D None

Coordination number of Na*l as well as Cl'l is
6

4

x
A
C

8

I
B
D
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SUBJECTIVE

Q2. Write the short and concise answer for each question:

a) Describe Collision frequency.

b) What is meant by Magnetic susceptibility?

c) Differentiate between Helmholtz and Gibbs free energy.

d) Briefly describe X-Ray Diffraction.

e) What is meant by ebullioscopic constant?

f). Define " Heat capacity at constant pressure"

g) Differentiate between macromolecules and micells

h) what is Adsorption?

i) Define "mean free path".

j) Describe fractional distillation.

Ouestions With Brief Answers

Q.3

Q.4

(2x10=20)

(3 X 10 =30)

Describe critical phenomena of gases and describe determination of Pc, Vc and Tc

experimentally?

Define is order of reaction and derive kinetic expression for second order reaction with different

concentrations.

What are colloids? Describe briefly following properties of colloids:

Electro dialysis

Sedimentation

Tyndal Cone effect

Precipitation

Q,5

a)

b)

c)

d)
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SECTION I
Q. 1 Encircle the correct option in the following questions.

l. Which hybridization leads to square planer structure?

5. Which is taken as rate determining step in a chernical reaction?
(a) Fastest step (b)
(c) Slowest step (d)

6. Molecularity and order are identical for

(a) dspz

(c) dsp3

2. Which has more polar character?

(a) sp3 hybridized

(c) sp hybridized

3. Phenol is

(a) Basic

(c) Acidic

4. Which is a strong base?

(a) Aniline

(c) Nitrobenzene

(a) Complex reactions

(c) Elementary reactions

(a) Heisenberg

(c) Rydberg

9. Cases behave ideal at

(a) Low temperature

(c) High temperature

(a) o emission

(c) l emission

(b)

(d)

(b)

(d)

(b)

(d)

(b)

(d)

(b)

(d)

d"p'
dsp

sp2 hybridized

all are equal

Amphoteric

Neutral

Ammonia

None of above

Intermediate Step

rate cannot be detennined

Oxidation reactions

Reduction reactions

Lignite

Wave nature of electron

Einstein

Plank

Critical temperature

None ofabove

B emission

None ofthe above

7. Davison and Cermer experimentally shows that
(a) Mass of electron

(c) Charge ofelectron

8. The explanation of photoelectric effect is given by

(b)

(d)

10. [n radioactivity, which emission increases the atomic number?

(b)

(d)

(b)

(d)

(b)

(d)
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SECTION II (2x10=20)

Q. No.2 Give answers to the short questions?

L Differentiate between order and molecularity?

2. Define the term surface tension .what are its units

3. What is activation energy? Why it is so important?

4. How we can produce isotopes by radioactivity.

5. What do you understand about carbon dating?

6. Write resonance structures for aniline.

7. why chloroacetic acid is stronger acid as compare to acetic acid?

8. Define most probable velocity.

9. Describe Mendeleev,s periodic law.

10. Define critical parameters in Iiquefaction of gases.

SECTION III (6x5=30)

Q. No. 3 Attempt all the following long questions.

l. Derive kinetic gas equation pV : l/3 mNu2

2. Calculate the energy of an electron in hydrogen atom.

3. Briefly explain the reasons of variable valency.

4. How half life of a chemical reaction is calculated, derive the expression?

5. Write down the rules of resonance for drawing Lewis structures.

6. write main difference between fission and fusion reactions, elaborate yotu answer

with examples.
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Q. 1. Select the suitable option.

I . Across period atomic size decreases due to

a) shielding effect c) photoelectric effect
b) increase in nuclear force of attraction d) decrease in nuclear force of attraction

2. Lanthanides and actinides are also called

a) normal elements
b) noble gases

3. Out of these four elements Na" Mg, Cl and Ar, which element has the highest ionization potential?

4. Which of the following pairs of elements are not diagonally related?

5. Which of the following molecule has unpaired electrons in anti-bonding molecular orbitats?

6. On the basis of VSEPR theory, a molecule with three bond pair and no lone pair of electrons will
have a structure
a) linear
b) tetrahedral

7. Molecular orbitals are filled with available electrons according to

Roll No.

c) Alkaline earth metals
d) inner transition elements

8. The electron pair acceptor-donor concept is called as

a) Bronsted-Lowery
b) Lux-Flood

a) Na
b) cl

a) Lithium and Magnesium
b) Beryllium and Aluminium

a) Oz

b) Brz

a) Hund's rule
b) Aufbau principle

c) Mg
d) Ar

c) Oxygen and Sulphur
d) Boron and Silicon

c)Nz
d) F:

c) trigonal planar
d) trigonal pyramidal

c) Pauli exclusion
d) All of above

c) Lewis
d) Usanovich

c) HI>HBr>HCl> HF
d) HF>HI>HCI> HBr

c) -1.8
d) 0.8

9. Reactivity order olacidity of FIF, HCl, HBr and HI acid is

a) HCl>l-lBr>l-ll> IIF
b) HF>HCIFHBT> Ht

10. CFSE (high spin) for d7 ions is

a) 1.8
b) -0.8
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Q. 2. Answer the following short questions.

I . What is meant by periodicity of elements?
2. Chloride ion Cl- is larger than Clo but K+ is smaller than K0. Why?
3. Distinguish between potarizability and polarity?
4. What are inner and outer transition elements?
5. Why HF is weaker than HCt in aqueous solution?
6. How does VSEPR concept explain the shape of SnClz?

I Wtly water is a liquid at room temperature but HzS is a gas?
8. Discuss the structure of ABzEu Epe.
9. Arrange the following in decreasing basic strength?

NH:, PHr and AsHr
10. In each pair ofacids, which is stronger and why?

a) CH:COOH and HCOOH
b) CoHsCOOH and CHTCOOH

Q. 3. Briefly answer the following questions.

(2 x l0=20)

(3 x l0:30)
(i) (a) Discuss the periodicity in the properties of outer transition and inner transition elements. 06

b) Give the postulates of VSEPR and explain the geometry of following: 04
i. ABs

ii. ABqEz

(ii) a) Draw the shapes of the foltowing on the basis of MOT

i. Oz

ii. co
b) Discuss the splitting of d orbitals in tetrahedral field according to CFT.

(iii) Describe the soft and hard acid-base SHAB concept and its applications in detail.

05

10
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Q1. Choose suitable answer. (lO)

I . Which of the following term relates to angular momentum of the electron and shape of
molecule.

a. Spin Quantum number 2. Magnetic quantum Number 3. Azimuthal Qunatum
number 4. Spin Quantum Number

2. How many stereocenter ale present in compound shown below?

(a) I (b) 2 (c) 3 (d) 4

3. Which of the following compound would show hydrogen bonding?

a. Chlorine gas b. Methane c. Propane d. Propanol

4. Which of the following compound could exhibit intra-molecular hydrogen bonding?

a. p-hydroxybenzaldehyde b. Acetic acid c. Acetylacetone d. Oxalic acid

5. Applopriatc hybridization schemes for the C atoms in rnolecular CH:COzI{ are:

a. sp2 and spz b. sp2 and sp3 c. sp3 and sp2 d. sp3 and sp3

6. Unit of dipole moment is:

a. Debye b. Poise c. Pascal d. Newton

7. Which of the following compound would not give an alkene on dehydrohalogenation in
elimination reaction.

a. CoHsCHzBr b. CHTCHzBT c. CH:CHBTCHT d. CoHsCHBTCHT

8. lnversion of configuration at one chiral carbon of a molecule having more than one chiral
carbon atom is known as.

a. tautomerization b.racemization

9. Walden inversion is observed in which of the

a. Sr.rj b. Su2

c. epimerization

following reaction.

c. SN1

d. None ofthem

d. Srul & Srv2

10. On reaction of glycerol with 2 moles of periodic acid, the final product:

a. Forrnaldehyde b. Formic acid c. Methanol d,a&b



UNIVERSITY OF THE PUNJAB
aaaaaaaaaraaa

Third Semester 2017 : :

Examination: B.S. 4 Years Prosramme i *:tl.ol::;:.;:;:;:;:;:;:, :

PAPER: Chemistry-Ill (Organic Chemistry)
Course Code: CHEM-20UCHM -21304

TIME ALLOWED: 2 hrs. & 30 mir
MAX. MARKS: 50

Attempt this Paper on Separute Answer Sheet provided.

SABJECTIVE TYPE

Q2. Give brief answers to the following (uestion.

1. why boiling point of p-hydroxybenzardchyde is higher than salicyaldehye. (2)

2. What is difference between racemization and epimerization? (2)

3. Why iodoacetic acid is more acidic than aceric acid. Explain. (2)

4. How could you differentiate between nonaromatic and antiaromatic compounds by Huckel
rule? (2)

5. Why isobutylene is more stable than l-butenc? (2)

6. Why tertiary alcohol reacts witl HBr faster than secondary alcohol. (2)

7. How would you distinguish between Primary, Secondary and tertiary alcohols with chemical
equation by different sets of test. (6)

8. FIow will you prepare n-propylbromide frompropylene. (2)

Q3. (a) Explain ttle mechanism, kinetic and stereochemistry of Sr.r1 and Su2 reaction and discuss
aiso effect ofleaving groups and nature ofsolvent on rates ofSNl and SN2 reactions (10)

(b) How will you bring about following transformations? Write equations for the steps involved. (to)

COOHr'
(, r) I',

riir ll I

NH.
I

.-'\,,-No,ill

, 
t'-Y-\-t'

ltl\ -.-)I
Br

(v)

.,,o ? - ooriuro
COOTI
I

'' t'\'t'lll\Z

(c) How can you prepare each of the following product by a reaction
CHrMgBr ?

Hrc Hr H:Cr -.H(iii)

II

(i)cHrcH2CFIzCH2OI{ (ii)

cHrcl-tcH2cHr
I

ofr

(d) Draw the structural formula for the foltowing compounds?

(i) 3-Methyl- l -butene

(iv) Picric acid

(ii) 2,5-Dimethyl-3-hexyne

(v) lsobutyl iodide

involving Grignard reagent,

(5)

HrCr -oH(iv) -c-

(s)

(i ii) Hydroquinone
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Encircle the most suitable answer fron.r the given options.

The aldehyde with o,-hydrogen usually undergo
a) Cannizano's Reaction
b) Disproportionation reaction
c) Aldol condensation
d) Both a and b

order of reactivity of the functional derivatives of carboxylic acids is
a) Acid chlorides > acid anhydride > esters > amides
b) Acid anhydride > acid chloride > amiiles > esters
c) Acid Chlorides > esters > amides > acid anhyclrirlcs
d) Estes > amides > acid chlorides > acid anhydride::

Quantum Mechanics is branch of science that deals with
a) Motion of micro-particles

=b) Stability of Micro-particles
c) Both a and b
d) None of these

iv) Conduction due to free ions is called
a) ElectronicConduction
b) Electroly.tic Conduction
c) Metallic Conduction
d) There is no conductiou due to free ions

The concept oforbital is
a ) Principal

b) Azimuthal
c,) Magnetic
ol ) Spin

explained by --.- quaittrm number

tWhich of the following spectral regior.r has highest wa.renumber (cm-l)
a) Gamma rays
b) X-rays
c) UV
d) Microwaves

P.T.O.
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i.

ii.

i ii.

iv.

vi.

vii.

viii.

ix.

x.
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(SUBJECTIVE TYPE)

Short Questions

Give the mechanism ofaddition ofphenyl hydrazine in acetaldehyde.

What are Acidic and Basic buffers?

Differentiate between Mean and Median for any given data set.

What is the basic principle of IR Spectroscopy?

What is Cell Constant? How it is measured?

Write down Hittort's rule for migration of ions.

Give two defects of Bohr's Model.

Give two chemical tests detection of aldehydes and ketones.

llow acetaldehyde is converted in to Lactic Acid?

What are acid anhydrides? How these are forme

2xl0 =20

Q.3 Extcnsive Questions 30

a) Give four application of Kohlrausch's law? (5)

b) Briefly explain the concept ofSolubility product. (5)

c) Derive energy equation for particle motion in one dimension. (5)

d) Explain the difference between Single and Double beam UV spectrophotometer. (5)

e) What is Wittig reacrion? Give suitable equation and mechanism. (5)

f) Give four applications if IR Spectroscopy. (5)
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(1x10=10)

Schrodinger wave equation is the basis of quantum mechanics and is based on the

following concept

1ll.

lv.

nucleus

The difference ofenergy levels in one dimensional box

(a) goes on decreasing from lower to the higher levels

(b) goes on increasing from lower to tlie higher levels

(c) remain the same from lower to the higher levels

(d) are irregular from lower to higher levels

The graphical picture of V2 and Y in one dimensional box

{a) is similar (b)is different

(c) depend upon the mass of particle (d)does not depend upon the width ofbox

The derivation of principal quantum number can be done from which part of

Sctuodinger wave equatioh?

(a) wave nature of electron

(c) standing wave of eleclron

(a) R part of equation

(c) Q part equation

(a) 7.50 min

(c) 29.6 min

(a) enthalpy of the reaction

(c) temperature

(a) glucose

(c) silvet nitrate

(a) 2.0

(c) 0.5

(a) zero conductance

(c) minimum conductance

(a) voltmeter

(c) power supply

(b) probability to find the electron

(d) fixed orbits of electron around the

(b) o part ofequation

(d) Any of these

g) a6.s min

(d) 59.2 min

(b) concentration of reactants

(d) surface area

(b) urea

(d) ethyl alcohol

(b) 1.0

(d) 18

(b) maximum conductance

(d) none of these

(b) salt bridge

. (O an aqueous solution

v. ln a first-order reaction, [ -+ products, tA] : 0.620 M initially and 0'520 M min

What is the half-life t172, of this reaction?

Which of the following does NOT affect the rate of a chemical reaction?

Which out of the following will decompose on passing electric current?

viii. The distance between two electrodes of a cell is 3.0 cm and area of each

electrode is 6.0 cmr. The cell constant is?

When a strong acid is titrated against a strong base the end point is the point of

The necessary conditions for the working of electrolytic cell is
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Section I
Q.2- Attempt all Short question Qaxto;

i. What is the difference between activity and concentration?

ii. Explain the significance of Quantum mechanics.

iii. Explain, "order ofreaction can be zero but molecularity cannot be".

iv. Justify : the reactions in solution phase are faster than those in gas phase.

v. Explain factors affecting the rate ofreaction.

vi. Explain variation ofequivalent conductance with dilution.

vii. What are the units of rate constant for third order reaction having same

concentrations of all the reactants?.

viii. What is cell constant?

ix. Why the position and velocity of a micro particle cannot be determined

with acctuacy?

x. What is Quantum mechanics? Explain its significance.

Section II
Attempt all questions

Q. 3. What is opposed reaction? Derive the kinetic expression for lst order opposed

by l't order reaction. Derive its units. (10)

Q.a. (a) Derive an expression for Debye-Huckel law for weak electrolytes? (6)

(b) What is activity coefficient? Determine the activity coefficient for sparingly

soluble electrolytes? (4)

Q5. (a) Give mathematical quantum mechanical description of diatomic rigid rotators.(7)

(b) Discuss the concept of normalized wave function. (3)
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Choose the correct ansrver

i) The [Co(NH:)o]* complex ior.r is a

(lxl0=10)

a) High spin complex b) Low spin complex
c) Coordination corrplex d) Both a & c

i i)The CFSE tbr tetrahedrai complexes (Ar) is lesser tiian CFSE
the relationship is_.

a) A':4/9Ao b) Ao: 4/941 c) N: 9l4\o

\il5 ht oc.tahedral complexs tire e-e orbitals are called

a) Nonbondoning olbitals b) Bonding orbitais
c) Antibonding orbitals d) None of these

t v) According to V SEPR tl.reory. the geor.netry of I-r- isl

a) Trigonal Planar b) Tetrahedral c) P1 ramidal d) Linea:'

v) According to CFl'. hoiv nrany ut-rpaired eleclron are present in complex [Fe(CN)6]r l

a. 1 b.2 c.3 d.'1

u2 The urolecule of

a) BFr

Iras tetrahedral geolu etrr'.

b) NH4 
* c) SO:

fbr octahedral con.rplexes (1,,):

d) None of these

d) Pbclr

d) Linear

d.9

(Vi) Insulators- such as diarnond and phospl.rorous do not cotrcluct electricitl" because thel

have_.
a) small lbrbiciden zone b) large tbrbidden zone

c) large ellergy zone d) srnall enel'g]' zone
in complex [Fe(CN)o]'' I

d.4

viii ) According to CFT. borv tnaut' unpaited electlon are present

a. I b.2 c.3

)11 According to VSEPR theorl'. the geon.retry of I:- is:

a) Trigonal Planar b) Tetrahedral c) Pyramidal

1r) The Ir4agic number of Co in [Co(CO)r]-is;.

a.6 b.7 c.8

MAX. MARIG: 10
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SECTION-I

SHORT QUESTIONS (2 x 10 = 20)

if Ditl'erentiate between Conductors, Semiconductors and Insrrlators ott the basis ol'Band
' theolr'?

1D Why CO is known as 7r accepter ligand?

.iiil Give two limitations of Valence Bond 'lheory.

\u1 Draw M.O diagram of [Co(NH3)6]?

v) What are Chelates?

vi) Draw tltolecular orbital diagLarn of ox1"gen.

vi2 Differentiate between N (E) and n(E) curves?

y);i; What ale inuer olbital complexes? Give an example'?

/ X) Or is paramagnetic while O22 is diamagrretic. E.xplain on the basis ol'MOT

l) Sodium is a good conductor of electricity wirile Silicon is a semi-cot'tdr.rctor. why?

SECTION-1I

SUBJECTIVE (5x6=30)

i) Discuss sptitting of d-olbitals ir.r Tetrahedral complexes according to CFT.

ir) lGive an account of important f-eatures which infh-rence the magnitude of Au or l0 Dq'/.

Iii) 1 Discuss Metallic bond on the basis of band theory.

Itz) Describe Give the preparation and structure of Mn2(CO)10

U) Explain the sofi X-r'ay spectra

vy Describe the bonding in n.retal carbonyls on the basis of IR .

ooaaaaaaoo aataataaa'

TIME ALLOWED: 2 hrs. & 30 mins.
MAX. MARKS: 50
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q. No 1. Answer the following questions.

1. Among the following, the strongest halogenated fatty acid is

a) lodoacetic acid

b) Bromoacetic acid

c) Chloroacetic acid

d) Fluoroacetic acid

2. Point out the correct order of increasing acid strength among the following:

a) Water > formic acid > methanol

b) Methanol > water > formic acid

' c) Water > methanol > formic acid

d) Formic acid > water > methanol

3. lndicate the correct order of increasing acid strength

a) Formic acid < oxalic acid < acetic acid

b) Oxalic acid < formic acid < acetic acid

c) Acetic acid < oxalic acid < formic acid

d) Acetic acid < formic acid < oxalic acid

\'.. 4. Ethylamine (CzHs-NHz) is a stronger base than acetamide (CHTCO-NHu). The reason is

(1 x 10)

a) CzHs-NHzis a primary amine.

b) The pair of electron on nitrogen in ethylamine is localized while the pair of electrons on nitrogen in acetamide

is delocalized.

c) CIJ:-CO-NH: is not a conjugated system.

d) CzHs-NHz is an unstable compound.

5. What is the correct order of increasing basicity of NHs, CH:NHz, (CH:lzNH and (CH:liN

a) (CH3)3N < NHg < CH3NH2. (CH,)rlVtt

b) NH3< CH3NHz< (CHEhNH < (CHr)sN

c) NH:< (CH:):N < CH:NHz < (CHr)zNH

d) CH3NHz< (CFtr)rrug < (CH3)3N < NH3

6. What is the total no of isomers for the compounds of the formula CaHgO?

al 4

b) 6

c) 3

d) 2

7. Which compound will show optical isomerism?
P.T.O.



I a) 2-Amino butane. ir-
b)' Lactic acid

c) 2-Butanol

d) Ail of these.

8' which one of the following will not cause rigidity in the molecule for geometric isomerism to developed?
. a) Carbon-carbon double bond

b) A cycJic ring

c) Carbon-nitrogen double bond

d) A carbon-oxygen double bond

9. What is the number of isomers of CzHzCl including cis-trans isomers?
t al 4

, b) 3.r.n
cl 2

d) s

' 10. What type of isomerism is exhibited by maleic and fumaric acid?

a) Functionalisomerism

b) Cis-trans isomerism

c) Optical isomerism

d) Position isomerism
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Q. No 2. Answer the following questions' (5 x 4 = 20)

a) Draw the stereoisomers of 2,4-dichloro hexane. lndicate pairs of enantiomers and pair of diastereomers'

b). Draw and name the four stereoisomers of 1,3-dichloro-2-buta nol using

a) Perspective formulas b) Fisher projections

c)

d).

what stereoisomers would you expect to obtain from each of the following reactions?

('H,CH. 9H., 
b' CHrCH: 

^/CH' H2.._ ^1 8rt , r C:C
,C:C\ -cHrci; ' /' '\ PUc

clt, filrrcH. H-,C cHrcll-r

compound A has two stereoisomers, but compounds Band c exist as single compounds' Explain'

CH:CHu
.l

H,c-N\'H cl--' CHr
B

3. Answer the following questions.

Complete the following reactions and draw their complete mechanism. (sx2=10)
a) CHz=Cg6grcrraH:COCH3 + HOCHzCHzCHzCHzCHzCOCH:

b) GH:CHzCHzCHzCHzCHzC=CH + CHTCHzCHzCHzCHzCHzCHOHCH:

b) what carbonyl compound and what phosphonium ylide are required for the synthesis of the following alkenes.
Explain with the help of mechanism.? (5 x 2 = l0)
a) cH:cHzcHzCH=C(CHs)z

b) (CsH5)26=6s61.1,

CH:CH:
-t"

H.c-N\'H cl-
, CH,CH:

A

HrC
-N.' - 

\'"H
CH:CH:
C

c) write details, mechanism, exarnples and synthetic applications of following reactions.

a) Knoevenagel condensation

b) Darzen glycidic ester eondensation

(5 x 2: l0)
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Attempt this Paper on this Question Sheet only.
OBJECTIVE TYPE

Q l. liach qucstion has four possible {ns*,ers, Encircle the right answer, (lx l0)

l.'S' re prcsentcrl lbr a :

(a) Infinite set of experinrental Data

(c) both (a) and (b)

2. I PPnr is eq ual to ;

(a) ILrg / ml (b) trng /t_

(a) vin-ylester resin (b) polyester

3' which spectral changes occure when absorption maximunr shifted to shorter wavelength,

(a) Bathochronric shift (b) Hypochrornisnr (c) Hyperchromisrn (d) Hypsochromic shift

4. At isobetic point the absorption oIall species

(a) Sarne (b) diflererrt (c) varies rvith tenrperature (d) All

S.Iior uv rcgion sources rvhich type of wintlow is used.

(a) Class (b) quartz (c) hlsed silica (d) Both (b) and (c)

6. Maximunr absorplion of potassium permrgnate in the green region of the spectrum is

(a) .360 nrn (b) 525 nnr (c) 283 nnr (d) 780 nm

(d) None

7. Which rcsin is used for making reltlic:r grating.

(c) Epoxy res in

8. Location of nretallic ions of II and IV group elenrents is mostly carried out by using.

(a) Ninhydlin (b) H,S (c) Iodine vapours (d) Aniline hydrogen phathalate

9. In dipping rne(horl slurry is preparetl by shaking silica gel with

(a) chlorolbnn (b) nrethanol (c) butanol (d) Both a and b

l0' Quantilative estinralion in coulnr chronratography incr.de ........ methotls

(a) Physical (b) Extr.usion (c) Elution (d) Both b and c

MCQs

(b) Finite set olexperimental Data

(d) none of these

(c) Part / nrillions (d) All of tlrese
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SHORT QUESTIONS
Q2) Attempt all slrort questions (2x l0)

(i) What is the main functions of binder in TLC ?

(ii) why Rf values are calculated immediately after the sports are visualized ?

(iii)What is the dil'fr.enls betwwen molality and molarity ?

(iv) Cive lbrmula of ninhydrin ?

(v) what is nreant by reverse phase chromatography ?

(vi) Difrentiate between adsorption aucl partition chromatography ?

(vii) what is diifrtent between spectronreter and spectrophtonreter ?

(viii) rvhat is meant by Reer's law ?

(ix) Corelate the relative error ancl relative accuracy ?

(x) What is eirotropic series of common solvents in chromatography ,/

LONrG QUESTIONS
Atterlpt all q uestions

Q.3 Give detail view of instrumentation of spectrophotometer .

Q.4 Cive comparisom of TLC and paper chromatography

Q.5(a) I)el'rrenciate between deviation and stanclard deviation and relative standard deviation

(b) Explain contldence limit

,a aaaaa aa a a aaa o a a a aa a a aa a.
aa

( l0)

( t0)

(6)

(4)
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Q. I Encircle the most suitable answer from the given options. l0

i) Which of the follow,ing cannot cause water hardness

a) Calcium chloride
b) Calcium carbonate
c) Calcium bicarbonate
d) None of these

During evaporation, heating is done at reduced presslii(j. this is inrportant
a) To evaporate u,ater at a high rate

b) To avoid thermal degradation of substanoe

c) To minimi;:e the consumption of steam

d ) None of tlrese

Use ofsodium hexametaphosphate to avord boiler scalilg can be classified as

a) Mechanical treatment
b) Internal Treatment
c) External Trcatment
d) None of the se

The lormula ol slacked lime is

a) Na:SO.r

b) Ca(OH):.
c) NaOt l
d) Co II:

v) [f the watcr contains less than 60mg CaCO;/L, then the rvater is said to be

or. ) Soft

l1 Hard
c ) Very hard

l) Can't Judge

ii)

iii)

iv)

vi) In Modified l-irrre
a) Ca(OH)z
b) Zn(oH):
c) Ba(OH)z
d) Mg(OII):

vii) What is the fbrmula of fuming
a) FLSO+ + SOz

b) H:SO1 - HNOr
c) HzSOq + SO:
d) HzSO: + SOz

Sulphuric Acid

viii) Quick setting olcement is produced by addition of
a) Lime
b) Aluminum sulphate
c) Gypsum
d) Silicon oxide

ix) When Gypsum is added. setting time of ce ment
a) lncreases
b) Decreascs
c) Ren-rains Same
d) None of these

x) I-aser-Diffiaction analysis is used to measure the:. a) Particle Size
b,) Quality of material
c) Quantity of rnaterial
d) Norre ol thcsc

Soda process which chemical is trse':
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Q.2 Short Questions

i. Draw a labellcd cliagranr of NELSON'S CELL.

ii. What is the Priuciplc ol'REVERSE OSMOSIS

iii. What is BOILER SCALE? Give its types

iv. Give any two typcs of SPECIAL CEMENT

Write down diff'erent methods used for SIZE REDUCTION?

What is CLINKEI{?

Describe the softer-ring of water by CLARK's method.

Diff'erentiate betr'veen CON DUCTION and COVEN'IION.

Differentiate betweeu ALKALINE and NON-ALKALINE hardness.

How WATER HARDENSS can be meastred'J

Extensive Questions 30

a) How CEMENT is rnanufactured? (5)

b) How sulfuric acid is prepared by LEAD CHAMBER PROCESS? (5)

c) Write a note on water DEMINERALIZATION/DEIONIZATION. (5)

d) Discuss the role of MULTIPI.E EFFECT EVAPORATORS in industry (5)

e) Discuss SETTING of CEMEN f. (5)

t) Give the CHEMICAL and MIICHANICAL methods for the removal of BOILER

SCALES. (5)

2xl0 =20

Q.3
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Encircle the most suitable answer frorn the given options.

Mitochondrial DNA is

a) Circular double stranded

- b) Circular single stranded
c) Lirrear double helix
d) None ol tlrese

The general formulaof MONOSACCHARIDES is

a) CnHznOu

b) CznHzOn

c) C6Fl2O21

d) CnHznOzn

Lr glucose the orientation of the -H and --{H groups around the carbon atom 5

adjacent to the tenninal primary alcohol carbon detenrines
a) D or L series
b) Dextro or levorotatory
c) o and p Anomels

- 
d) Epimers

The nLrrnber of isorners of glucose is
a)2
b)4
c) 8

d) r6

o-D-glucose and p -D-glucose are

a) Stereoisomers
b) Epimers
c) Anorners
d) Keto-aldo pairs

A nucleoside consists of
a) Nitrogenous base

b.) Purine or pyrirnidine base'sugar
- c) Purine or pyrimidine !a5q = phosphorous

d) Purine + pyrirnidine base + sugar + phosphorous

The carbon of the pentose in ester linkage with the phosphate in a nucleotide
structure is-a) c,
b) Cr
c) Cr
d) Cs

viii) ln RNA rnolecule
a) Cuauine content equals cytosine
b) Aclenine content equals uracil
c) Adenine content equals guanine
d) Cuanine content does not neccssarily erlual its cytosine content.

ix) lmportant bul'fer system of extracellular' fluid is
a) B icarbonate/carbonic acid
b) Disodiunr hydrogen phosplrate/sod iu rn dihy<Jrogcrr phospharc
c ) Plasrna proteins

- 
d) Olgan ic Phosphate

x) \\'hich one is tlre heaviest parti0ultte conrponcnt of tlre celli)
a) Nucleus
b) \4itochorrdria
c) Cytoplasnr
d) Colgi apparatus

10

ii)

v)

iii)

iv)

vi)

vii)
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Q.2 Short Questions

i. Define MUTAROTATION.

ii. What are reducing sugars? Cive example.

iii. Diffblentiate berween AMyLOSE and AMyLOpECTIN?

iv. Write two Functions of DNA.

v. Differentiate berween pRO'|EOGLYCANS and GLyCOPROTEINS?

vi. What are weak acids? Give example.

vii. What are OLTGONUCLEOTIDES?

viii. Nanre two buffers in biological system.

ix. Draw the structure of ADENINE.

x. What is a CLYCOSTDIC BOND?

Q.3 ExtensiveQuestions

(a)

i) Explain importance of Bulfers in biological systenr.

ii) WLite conrplete composition of cell wall.

(b)

i) Explain in detail differ-ent types of RNA.

ii) Write structur-e and functions of DNA.

(c)

2x10 = 20

30

(5+s:10)

(s+5=10)

(10)

Explain the classification of carbohydrates in detail.
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Section I (Objective)

Q. I Select correct choice l)'om given tbtrr options. (lxl0:10)

(i) '[he linear form of Arrhe'irs equation k = A; ;i ca, be written as

rar ln.zl = - 
Ea 1+ ln k
R1'

k(b) f = -"-A,7,

F.. 1(c) lnk =-''' - +lnA
RT

(d) None of these

'i (ii) The SI units of pre-exponential factor A in eclLration k - Ae Rt for zcro orcler

reaction ale

(a) Iv{-rq-r

(b) lvl rS-l

(c) MSI

(d) None of thesc

R1 is the rate coustant at(iii) The pre-cxponer.rtial factor A in equationk =,4c

(a) Absolute zero

(b) Inf,rnite temperature

(c) Roonr telnperature

(d) None of ttrese
(P.r.o.)



(iv) T'he SI Lurits of enthalpy ola process are

(") 'l'he matl.reuratical relation between Gibbs energy and Equilibrium constant is

(a) AG=R'tlnK (b) AG: -RTtuK (c) AG:RlnK (d) AG='tluK

(vi) In a reversible llrocess errtrop) of the ttniverse is always

(a) Increasing (b) Decreasing (c) Remains same (d) None of these

(vii) Free er.rergl' cl.rangc iirr spoutureous mixing of two gases must be

(a) zcro (b)+re (c) -ve 1d) maxirnurn

(viii) The mathematical fbrmirlation of Sterling's approximatioll is

(a) Lnx! = xlnx-x (b) x: xlnx (c) lnx!:lnx2 (d) None olthese

(ix) The units of rate constant for 1st order reactiou are

(d) l( kg-' ruol

Btonsted- B.jjtutunr eqLlation is related to

(ii) Coltision theory (b) ionic reactions in solution (c) magnetic field

Relaxation nretllods

(a) I(nrol-'

(a) Sec-r {bt l( kg nrol-r (c) K kg nicrl

(b;.Tmol-l (c) rrl mol'l (d) rnol m-r

(x)
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Note: Attempt all questions.

Si:ction II (Subjective)

Q. I .\rrsn,ers the lollowirrg short qticstions:

(a) Define the terni paLtition function.

(b,1 What ale ionic reaclions?

(c) Entropy is state firr-rction. Comment.

(ct) Gir.'e a mathematicai relation between standeu'cl Gibb:;

corlstant.

(c) Wtrat is the effect of temperaturc on rate constant?

(ft What are ideal gascs?

n1

o4

(g) llorv carl you cletelnrine pre-exponentierl factol tiom Arrhenius eqLration')

(h) What is clillerence between translational aud lotational paltition tirnctions'?

(i) Givc significance crf Baror.netric formttla. l 
l

.

(a) State anci explirin Nelst heat Thconl. (5)
.-.
{))(b) Derive nvo Maxwell telations.

(a) What is Ey'ring eqttatior.r? Llow can you detelmine Eyling paranlelers e,Y t:L " . , .: ,

Lrsing EyLing equation? 1:,'i

(b) Give live postulates of Collision theoly.

Q.5 (rr) What is partition functior.r? Give its signiticance.

(b) Discuss etl'ect of temperatru'e ancl altitucle on vcrtical distribution o1 particles. (5)



UNIVERSTTY OF THE PUNJAB
t"'lttt"tta

Sixth Semester - 2017 : '
Examination: B.S. 4 Years Prosramme i.t:f .ti::';:'.':'.':;:;:'j:';'. i

PAPER: Inorganic Chemistry
Code: CHEM-

e.z Short Questions (2o)

t.

ii.

iii.

TIME ALLOWED:2 hrs. & 30 mins.
MAX. MARKS: 50

SECTION II

Write down two main uses of Lanthanides.

Mention any two applications of inorganic compounds in biological system.

Briefly narrate the occurrence of actinides in earth crust?

iv. What are inner transition elements?

v. Calculate Z*for 4s electrons in Cobalt (Z=27).

vi. What is hybridizatiori in XeFo molecule in solid state?

vii. How CFT is superior to VBT?

viii. Draw the structures for following systems as per VSEPR model

i) ABrEz

ii) ABgEs

Define the term Ferromagnetism.

What is stability constant?

Note: Attempt all questions.

e.3. Discuss and compare the structures of following coordination compounds on the

basis of MOT. t0

t. lFe(HzO)ol2* il. lFe(CN)ola-

e.4. What is lanthanide contraction? Discuss the phenomenon in detailalong with its

consequences?

Q.5. a).Briefly discuss Jahn Teller distortion Theorem?

b). Write a note on four electrons-three centred bonds

lx.

x.

10
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OBJECTIVE

Q.1 Each question has four possible answers. Choose the correct answer and encrrcle

it. (1 x 10 = 10)

The element with maximum percentage in monazite mineral is

Which of the following has maximum number of unpaired electrons?

a. Sm

c. Gd

a. Fe3t

c. Co3*

a) Trigonal Planar

c) Pyramidal

a) Dodecahedral

c) Hexagonal pyramidal

a) La3', ce3*, sm3*

c) ce3', Eu3', Yb3'

Acetyacetonate (Ac.ac)

a) octahedral

c) square pyramidal

a. 0.50%

c.2.Oo/o

b. La

d. Ce

b. Co2*

d. Fe2-

b) Tetrahedral

d) Linear

b) Squareantiprismatic

d) Bicappedtrigonal prismatic

iii) According to VSEPR theory, the geometry of 13'is;

iv) Which of the following geometry is not consistent with a coordination number 8?

v)

vi)

ln which complex ion, does the metal ion possess a d configuration?

a) [Fe(CN)6]] b) [CoCte]'z- c) [Ni(OH2)6]'?- d) [MnF6]'?-

Which of the following series contains only paramagnetic metal ions?

b) Sm3-, H03*, Lu3*

d) La3*, cd3*, Eu3*

vii)

viii)

a) Monodentate b) Bidentate

c) Quadridentate d) Hexadentate

The structure of lFz is.

Ligand.

b) Pentagonal bipyramidal

d) TrigonalPrismatic

ix).

x)

Which of the following has the least bond angle

(a) NH: (b) BeFz (c) HzO (d) CH4

The %age of U2ss in naturally occurring uranium is,

b. O.7 1o/o

d.5.0olo
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Q.NO. 1. Tick the most suitable option. (10)

I. Phenylbenzoate can be prepared from Benzophenone using peracid by?

IIL Alkynes can be convertedto trqns-alkenes by which of the following method?

V. Benzoic acid on treatment with excess of LiAlHa under reflux would yield?

a) Benzaldehyde
c) Phenol

b) Benzyl alcohol
d) Benzene

VI. Tri-substituted alkenes on reaction with borane (BH3) and AcOH would produce?

II. Secondary alcohol can be converted to ketone by which ofthe following reaction?

TIME ALLOWED: 30 mins.'...
MA)(, MARKS: 10

b) Swern oxidation
d) Jones oxidation

b) Swern oxidation
d) OsO+ oxidation

b) LiAIH+ Reduction
d) Na in Liq. NH:

Roll No.

\
\

Attempt this Paper on this Question Sheet only,

Note: Attempt all questions

a) KMnOa/OsOq Method
c) Lindlar's Catalyst

IV. Which reagent will be used to prepare aldehyde from an ester?

a) Oppenauer oxidation
c) Baeyer-Villiger oxidation

a) Oppenauer oxidation
c) Baeyer-Villigeroxidation

a) DIBAL-H
c) LiAIH+

a) Secondary alcohol
c) Aldehyde

b)NaBH4
d) Hr/Pd

b) Tertiary alcohol
d) Alkane

b) Pi to pi star
d) n to pi star

b) Cyclohexene

d) Phenol

b) Methyl
d) Propyl

VII. IR spectrum of cyanide compound will have a sharp peak around--------- cm-t^

b) 22so
d) l7s0

VIII. Lowest energy excitation of electrons in UV/Vis. Spectroscopy are referred to?

a) 1250
c) 3250

a) Sigma to sigma star
c) n to sigma star

IX. Birch reduction of benzene will produce?

a) Cyclohexane

c) Cyclohexadiene

X. Among the following which radical is Least stable?

a) Benzyl

c) Ethyl
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Q. NO.2. Give the short answcr of the following questions. (4 x 5:20)

I. Name different types of UV/Vis. transitions possible in Benzamide and Ethyl benzoate?

II. Why conjugation of C:O with C-C lowers its stretching frequency?

III. Describe Birch reduction with example and mechanism?

IV. Write a brief note on Wolf-Kishner reduction with example and mechanism,

V. Describe Oppenauer oxidation of secondary alcohols. Give example and mechanism.

e. NO.3. Describe the following reactions with suitable examples and mechanism. (10)

(i) Ozonolysis of Alkenes (ii) Hydroboration of Alkenes

e.NO. 4. Discuss in detail the various types of vibrations and factors influencing these

vibrations in IR SPectroscoPY'

Q, NO. 5. Write a detailed note on the followings?

(i) Applications of UVA/is. Spectroscopy in Chemistry

(ii) Factors affecting stability offree radicals

(10)

(10)



UNIVERSITY OF THE PUNJAB...
Sixth Semester - 2017

Examination; B.S. 4 Years Programme

Roll No.

PAPER: Applied Chemistry
Course Code: CHEM-321

TIME ALLOWED: 30 mins.'..
MAX. MARKS: 10

O'.l

Aflempt this Poper on this Question Sheel only.
(OBJECTIVE T\'PE)

Encircle thc most suitable answer from the given options.

glass is used for lcnses & prisms
a) Soft
b) Jena
c) Pyrex
d) Flint

l'loat glass was developed by,

a) William
b) Pilkington
c) Planck
d) Randolph

lndustrially acetic acid is preparcd from
a) Formaldehyde
b) Acetaldehyde
c) Both of thesc
d) None of thcsc

Substitution halogenation of alkancs takes place usually by a mechanism ol

a) Addition
b) Replacement
c) Free radical
d) derivatives

mild oxidizing agents are. . .... . . .. .. -.. ...
a) KzCrOr
b) KN,tnO,r
c) Botha&b
d) None ol'the above

l0

ii)

i ii)

iu)

i)

v)

vi) Alkali silicatcs are k-notvn as
a) Sodalime glass
b) Optical glass
c) Water glass
d) Colorcd glass

vii) ChemicallY soaps are

a) Salts of silicates
b) Esters ofheavY fattY acids

c) Na salts of heavY fattY acids

d) Mixture of glYcerol & alcohol

viii) is an intermediatc

a) acetaldehYde
b) ethYlene
c) toluene
d) methane

ix) SafetY gla-ss is used in

a) Car wind screen

b) Officcs'windows
c) l,aboratory for chemical handling

d) Cooking utensils

x) is used in post-surgical management

a) l.ead oxide
b) Lead dioxide
c) [.ead oleate
d) Botha&c
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Q.2 Short Questions

i. What is OPAL glass? \\trere it is used?

ii. Discuss the cleansing action of SOAP.

iii. What are METALLIC SOAPS? Where they are used?

iv. During CONTACI'process, why SOr is not directly dissolved in water?

v. Give two industrial applications of NITRATION?

vi. Discuss oxidation of AMINES.

vii. Differentiate bctween CATIONIC and ANIONIC surfactants.

viii. Differentiate between homogeneous & heterogeneous CATALYSTS.

ix. Write down properties and uses of phenol.

x. Draw the flowsheet diagram of manufacturing of STYRENE.

Q.3 ExtensiveQucstions

a) How soap is manufactured in kettle process?

b) Give a detailed classification oiDETERGENTS.

c) How NI'I'RATION of BENZENE is carried out in industry?

d) IIow'ACETIC ACID is produced in industry?

e) Discuss the manulacturing of special GLASS.

0 Explain some applications of SULPHONATION in chemical industry.

2xl0 = 20

6x5=30
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Q.2 Short Questions

i. What are the nlain types ol lipids?

ii. Write trvo roles of PROSTAGLANDINS.

iii. What is the iurportance oleuz-yrnes tbr living beings?

iv. Why do thts have thernral insulation properties?

v. Ditlerentiate betrveen COENZYME ancl PROSTI'IETIC CROUP.

vi. What are ISOENZYIvtES? Give Exampie.

vii. What is the inrportance of R-group in an amino acid nrolecrrle?

viii. Why Anrino Acids aLe Optically Active?

ix. Wtrat is an oligopeptide? Horv it is different from a polypeptide?

x. What is the nrain sottrce and fornt olenergy?

Q.3

a)

b)

c)

Extensive Questions

Write a rlote on PIIOSPHOLIPIDS.

What is the Biological inrpot-tance of lipids?

Whatis the basis of Classitlcation olamirro acids?

anr ino ac icl s.

What is Collagen? What are its types?

Explain clifferent FACTORS etfecting ENZYME

d)

e)

(6)

(6)

(s)
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Encircle the urost suitable ansuer liont the given options. l0

-l riacylgli cerol arr-':

a) SolLrblc ir.r w:tter
b) Insolublc- in rvater'

c) Soluble in water at elevatetl 'fenrperature

d) Partially'soluble in water

r\ll are esscrrtral tertty acids except:
a, Lirroleic ac ici

b) Linolenic acid
c) Stearic ac id

d) Oleic acid

Which out olthe lbllo*ing is not a coniugated protein:
a) r\ihunrirr
b) [.ou' density lipoprotein
c) Cily coprotein
d) Visual Purple

Lipids provide insLrlntion against coltl and hot rveather to the exoskeleton ol insects in

llrc- lirrur ol':

at Cutirr
b) waxes
c) Clholeslerol
d) Oil

L.ECITHINS are also kno*n as

a) Phosphatidl'linositol
by Phosphatidylcholine
c ) l)h.rspltrti.lr letlrlrrrrlarr rirrc

d) None of (hese

Plo teins conta in

a) ()nll l-- u - anrirro acids
bt Only l)-anr ino acids
c) DL-Aurino ac ids

d) Both (a) and (b)

The Opticallv inactive Anrino Acid is

a) C l1'c ine

b ) S.'rinc
c) Valine
tl) l'hreonine

\\rhich one ofthe lollou'ing is an Essential Fatty A'cid?

a) [-inoleic acid

b) I- lno Icn ic acid

c) ..\r'ac h idorric acid

d) .{ll ol thesc

Wl.rich orre trl the t'ollorr rng is a PIant Protein?

a) Gltrtelin
h) Protan.t ine's

c ) Sc la r'()

d) I'rolantirtc

ii)

iii)

iv)

v)

vi)

vii)

viii)

ix)

x) F,nzytnes at e:

a) [)r'otc ins

b) Amino ac ids

c) N ucleic acids

d) CarbolrYdrates
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Q. I Encircle the most suitable answer from the given option.;. I0

i) A Pollutcd water contain dissolved oxygen below
a) t 0ppm
b) 08ppm
c) l5ppm .

d) 04ppm

ii) Which of the followine is a Green l{ouse gas?
a) CFIa

b) COr
c) o:
d) All of these

iii) Foul Smell of water is removed by
a) Coagulation
b) Aeration
c) Chlorination
d) Iloiling

iv) Detergents are considered less environmentar frientlry tha. soaps because they
a) Contains additives
b) Arenon-biodegradable
c) Contains surfactants
d) Are biodegradable

v) 'lemperatr.ir.e in the Troposhere with altitude
a) Increases
b) Decreases
c) Remains Constant
d) None

,i) Which one of the following belong to the class of SeconCary poltutants
a) Carbon monoxide
b) lv{ethane
c) Ozone
d) Nitrogen dioxide

vii) Natural Ozone cycle is running in
a) Ionosphere
b) Troposhere
c) Mesosphere
d) None of these

viii) Fresh water contains total percentage of Earth's watera) 10h
b) 2Yo
c) 3%
d) 4%

ix) The colloidal particles are removed fiom water by
a) Filteration
b) Coagulation
c) Distillation
d) Activated Sludge process

x) Ilanressing of Earth's Heat energy can be used as a
a) Renewable energy resollrce
b) Non-renewable energy resource
c) Alternative to Oil only
d) Nuclear encrgy

Roll No.
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Q.2 Short Questions 2xl0 = 20
i. What is the efl'ect of CO on [{umans?

ii. Differentiate between primary and Secondary pollutants.

iii. What do you mean bv primary Water Treatment?

iv. What do yolr nrean by Ozone Hole? How.it is created?

v. Describe Lead poisoning.

vi. How acid rair.r affects the quality of buildings?

vii. What are Point and Non-point sources of pollution?

viii. Discuss Methane as a green house gas.

ix. What is Reducing Srnog?

x. Give the significance of Environmental Education.

Q.3 ExtensiveQuestions 6xS=30
a) what is Acid Rai,? Exprain its causes and Enviro,mentar impact.

b) Explain the Environmental consequences related to the burning of Fossil fuels.

c) Briefly explain the Potential impact of Gtobal warming on the climate change.
d) Discuss how Soaps and Detergents contribute Water pollution?

e) What are heavy metals? Explain their sources and effects on Humans

f) Explain the Sources of primary pollutants in Air.
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SUBJECTIVE

Section I
Q.2- Attempt all Short questions

(a) How a catalyst effect the energy ofactivation?

(b) What is catalytic poisoning?

(c) What are promoters? Give examples.

(d) Differentiate between gel and emulsion.

(e) Describe a method for puri$ing colloidat solution?

(f) What is elechophoresis?

(g) What is the effect of surface area on adsorption?

(h) Define heterogeneous catalysis and give examples.

(i) Write any two postulates of Langmuir adsorption isotherm.

O Differentiate between physical and chemical adsorption.

(2x10=20)

Section II
Attempt all questions:

Q. No.3

(3 x10)

(a) What is adsorption? Discuss adsorption phenomena. (4)

(b) Explain Michaelis-Menton mechanism for enzyme catalysis. (6)

Q. No.4

(a)What are sols? Give its types. (3)

(b) Discuss the kinetic properties of sols in detail. (7)

Q. No.5

(a) Name different methods for molar mass determination of colloids, explain one method in

detail. (5)

(b) Discuss heterogeneous kinetics ofsingle system reactions. (5)
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TIME
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(i)

( ii)

(iii)

(iv)

(v)

(1xr0=10)

A catalyst can be described as a substance that:

(a) undergoes change to accelerate the rate ofthe reaction

(b) increases the kinetic enerry ofthe reactants

(c) provides a path of lower activation energy for the reaction

(d) lowers the potential energy ofthe products with respect to the enerry ofthe reactants

All of the following are true statements conccrning catalysis except

(a) a catalyst will speed the rate-determining step

(b) a catalyst will be used up in a reaction

(c) a catalyst may induce steric strain in a molecule to make it react more readily

(d) a catalyst will lower the activation energy ofa reaction

Which of the following will lower the activation energy for a reaction?

(a) increasing the concentrations of reactants

(b) raising the temperature of the reaction

(c) adding a suitable catalyst

(d) there is no way to lower the activation energy ofa reaction

Which one of the following statements is not true?

(a) enzymes require optimum temperature

(b) enzymes required optimum pH

(c) enrymes increase activation energy

(d) enzymes are highly specific in nature

The intermediate compound formation theory generally applies to

P.T.O.



(a) homogeneous catalytic reactions

(b) heterogeneous catalytic reactions

(c) auto catalYtic reactions

(d) atl of these

(vi) The phenomenon of negative catalysis is also krown as

(a) auto catalysis 0) self catalysis (c) inhibition (d) enzyme catalysis

(vii)Thecontinuousrupidzig-zlgmovementexecutedbyacolloidatparticleinthedispersion

medium is called

(a) TYndall effect

(c) electroPhoresis

(viii) The explanation of Brownian

(a) Rebert Brown

(c) Albert Einstien

(ix) The movement of the

known as

(a) osrnosis

(c) electro-osmosis

The PreciPitating effect of an

valence ol the iou

(a) decreases

(c) no effect

(b) Brownian movement

(d) PePtization

movement was given bY

(b) Rebert BoYle

(d) TYndall

dispersion medium under the influence of applied

(b) diffrrsion

(d) electroPhoresis

ion in dispersed phase of opposite charge

(b) increases

(d) none of these

potential is

with the

(x)



Ja-g
PAPER: Inorganic Ohemistry (Sp. Theory-I)
Course Code: CHEM-406

UNIVERSITY OF THE PUNJAB
aa a a a a aa a aaa a a a a aao a aoa a aa

Seventh Semester 2017 : :

Examination : B. S. 4 Years Programme !. .l:,1 JJ::.;:.j:...:...:...: ;:'j'. ;

TIME ALLOWED:2 hrs. & 30 mins.
MAX. MARKS: 50

Attempt this Paper on Separate Answer Sheet provided.

Q. 2. Answer ftrllowing short questions.

lilD-fy correlation diagram for d2 and d8 octahedral and tetrahedral complexes.
(ii) Write two points of differences between VBT and MOT.
(iii) Describe classification of organic reagents used in inorganic anarysis.
(iv) What is 3c - 4e electron bond? Cive one example.
(v) what is diagonal relationship? Give two similaiities between Li and Mg.
(vi) What is s - inert pair effect?
(vii) Why BF3 is more stable than BI13?
(viii) Describe application oforganic reagents in chromatographic analysis as locating agents.
(ix) Why does fluorine show peculiar behavior in group VIIAi
(x) Why PF3 exists whereas NF3 does not?

Q. 3. Answer alt of the fotlowing questions (3 x l0:30)
(i) How is correlation diagram approach is applied for riatomic molecules to determine the

(2 x t0=20)

( l0)
( l0)
(5)
(5)

shape of the molecules?
(ii) Describe some methods to increase the specificity of the organic reagents?
(iii) a)Discuss periodic anomalies of nonmetals

b) Write diagonal relationship between boron and silicon.
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. (4) Diborane cannot be methylated beyond:
(a) (CH:)IB:H2 (b) (CH3)3B2H3 (c) (CH:)zB:H,r

(7) The element that can make trivalent positive ion is
(a) Boron from group IIIA
(c) Bismuth from group VA

(8). The mode of hybridizion of "P" atom in H:pO+ is

Attempt this Paper on this Question Sheet only.

Note: Attempt all the questions on a separate sheet. Don't mark your question paper except with your Roll
Number. Cutting, overwriting and removers are not allowed,

Objective (l x l0: l0)
Note: Cutting, overwriting, use of pencil, ink removers and Blanko are not allowed.

Q. 1. Select the suitable option. (10)

( I ) Arbusov reaction is due to formation of
(a) C=o (b) M=C{ (c) N=a (d) P:o

(2) In reduction of halides withZnand HCI in groupl4 of the periodic table Ge resembles
(a) Sn (b) C (c) Si (d) None

(3) Which has dz - pr bond:
(a) (CH3)3PO (b) (CH3)3NO (c) PCls (d) sF4

(d) (cHr)BrHs

(5) Picric acid is an indicator of _fype
(a) Acidic adsorbent (b) Basic adsorbent (c) Normal salt forming (d) Complex salt forming

(6) The weakest oxyacid of chlorine is
(a) HCIOz o) HClo3 (c) HCIOr (d) HClo

(b) Tin from group tVA
(d) Setenium t'rom group VIA

(d) dsp2(a) sp

(9). Aluminium is rendered to be

(b) sp' (.) rp'

a. Passive (b) active (c) neurral (d) None

( I 0) Tartaric acid is used in analysis of
(a) Ni2- (ui tutn'. (c) Fe2* (d) co2*
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Answer the following:

(i) What are the precautionary measures to use liq. FIF as solvent?
(ii) How molten salt systems can bc classified? Give examples.
(iii) What is Sadd.v-Faj ans and Russel group ciisplacement law?
(iv) What are spinels?
(v) Explain any one artitlcial radioactive series.
(r'i) Discr.Lss the role of two lnetal oxides as supercondtrctors?
(vii) Give exarnples of such nrolten sah systems that can be used at roonl tcmperatllre.
(viii) What is the ditference betrveen isobtrrs and isotorlcs'l
(ix) What are projectile acce lelators I Give example.
(x) What are the limitations of using warer as solvent?

Q. No.3: Long Questions

Attempt this Paper on Separate Answer Sheel provided

Q. No. 2: Short Questions

Answer thc following:
(i) Define electromotive lbrce. How electrode potential is measured?
(ii) Discuss the chemistry of metals in liquid ammonia?
(iii) Describe redox and complexation occurring in liq. HF.
(ir') Discuss the lole ofnretal oxides as high tentperature supe rconductors.
(r') llorv reactions in molten salt systcms can be investigated?
(ri) How tlie radioactivity of a sanlple can be measured? L,xplain anv one method.

(2x l0=20)

(5 x 6=30)
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Encircle the correct optiol:

a) nuclear fusion
b) nuclear fission

8. Liquid HF under.goes self ionization ro
(a) [H2F]-
(b) [HFr]-

TIME ALLOWED: 30

MAX. MARKS: 10

(1x10=10)

9. Oxide used to treat indigestion and relieve pain is(a) rnagnesiuni oxide (MgO) (c)
(b) magnesicrnr hydroxide (Mg(OH)z) (d)

,9, qlu-r," for magnetic.rniirerial used in clata storage devices(a) 45 Pennalloy (b) CrO: t"l 
-it,"iia 

(d) Alnico

Attempt this Paper on this Question Sheet only,

Q.No.1: Ob.jective

l' During a bornbardme*t reaction, the particres coilidi,g witrr target nucrei are

ll:::ll ::1 ::l::ll"c verv last c) rarge and ti'.ri,,g 
",1' ru.t.

;lii,':';l::,:lJiiiX-rilXl;.d synthetic erernents r,llfHi;#J:1'fl:'ff:::,
a) years.

- b) iiiys. ;] L""H;,3. which intermediate in the uraniurn-23g decay series constitut.r rt. *"i", source ofradiation exposure for the average American?
a) thoriurn-23 4 c) bad_214
b) radon-222

4. tn which ofirr. iJr.*mg pairs of chemicar species ur. uo,r-, **T.11,1for,r," pui, rr..radicals that are olten produced bv ionizing r.adiation?
a) HuO* and H,rO. c) HrO* and OHbt OH and OH' d) ttsO* and OH5' which ol tire folroq'i,g.statemenls co*cerni,g the penetrating porver i.to matter ofvarious types of radiation is correct?
a) Alpha and beta par.ticles peur,trate equally.
b) Alpha par.ricles penetr.are deep", rl,u,i b.r, parricles.
c) Aeta particles and ganxla rar]iation penetrate equally.
d) Gamnra radiation. penetrates deeper ihan alpha particles.6' which ol the fr.rllowi,g ,uould pr.duce ,t. irror, ,r, p ctirs as itinteracts with matter?a) alpnaparticlc --;;;:.:::-:;,::
b) beta particle ' c) gamma radiatron

z. rn. t.r-'ri ,"ii,l'r"r'r',1*is mosr crosely associared *nn *n,l)n lil'l}lr. ro,o*,n,processes?

c) radioactive decay
d) bombardrnent reactious

give a liquid that contains:
(c) H*
(d) F-

potassium oxide (K2O)
both A and B



UNIVERSITY OF THE PUNJAB
a.aaaaa aaaaa aaaaaaaLaa aata

Seventh Semester 2017 : :

nxamination : tr. S. + yJars iile ra m m e i .l:'J.oj:: ;: ; :'.':'.': ;:'.' :';'. ;
PA?ER: Analytical Chemistry (Sp. Theory-t) TIME ALLOWED:2 hrs. & 30 mins.
Course Code: CHEM-412 MAX. MARKS:50

4ltempl this Paper on Separate Answer Sheel provided,

Short Question (2x10=20)

I \\'hat is a rhelniobalance ?

l. Srhar is rnerrnl by,evolved gas detection?

3. Ditferentiate between WCOI and SCOT columns in CC .

-l Dilferentiate betu,een DSC and DTA.

-5. What are precolunrs in HPLC'.

6. Dellne and explain electrode potential

7. Cii c Nclrrst eq.raIion.

8. What is step wise elution.

,. 9. What are standard columns in HPLC.

10. Gir e the equarion Ibr pl{ merrintent in glass electrode.

Long Question

Q I : (a) Give applications of thermal nrethods of analysis.

(b) (iive Nerrrst eqLration lbr.potentionteter, (2x5=10)

Q2: Give in cletailthe interfacing of (ias Chrorratography wirh

(a) Mass spectrometry

(b) inti'arecl spectroscopy (2x5=10)

Q3: Give cietailed nore on any two detecror ol HpLC. (f O,f
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a) nickel and coppe r

c) chromium and cadmium

9. Which is not a reference electrode

MCQs

1. Curie po.nt rs the temperature at which

a)ferro magnetic matenal becomes para magnetic

b)para magnetic become ferro magnetic material

c) ferro magnetism retains

d) para magnetism retain

2.TGA can not identify the

a) species b) loss in mass c) loss in weight d) temperature change

3. ln heat flux DSC we can right the total heat flow as

a) dH/dt b) dtldH c) d H/dq d)dq/dH

4. Capillary columns in GC are constricted of

a) fused silica b) alumina c) stainless steel d) glass

5. Precoulumn derivatizion is carried out before

a) separation b) sampling c) detection d) adsorption

6. ln isocratic elution mobile phase throughout experiment is

a) unchanged b) volume ratio changed c) c[anged d) volume changed

T.change in temperature in HPLC causes changes in

a) retention times b) degrees offreedom c) accuracy d) coulmn packing

8. ln heat flux DSC the constantan disk is made of

ALLOWED:30
MARKS:10

RollNo.

TIME
MAX.

Attempt this Paper on lhis Question Sheet only.

(1x10)

b) copper and chromiun

d) cadmium and copper

a) ion selective electrode b) glass electrode

c) hydrogen electrode d)calomei electrode

10. ln thermal conductivity detectors which metal is used as filament

a) tungsten b) copper c) iron d) lead
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SUbJEC'TIVE

Section I

Q.2- Attempt all Sholt questions (2x10=20)

(i )- Givc the advantages ol Fourier 0irnsfor.rn lR ovcl dispcrsive I R?.

(ii)-. Distinguish beIrveen internal convelsion and lluorescence.

(iii) -. Nanrc vtrious vibrational rnodes ofCO. and indicatc which ar.c IR active and

Wliiclr ale Rlman aotive.

(iv)-. I-tow will you distinguish between rotational arrd vibrational Raman spectroscopy?

(v)- What is the lole of solvent in UV spectroscopy ?

(vi) Which gas is used to make plasma in ICP and what are advantages ofthis gas?

(vii)- What are the steps in ICP analysis?

(viii) Cive some advantages of IR over Raman spectr.oscopy?

(ix) Deline quar.rtLril yield of lluorescence and give ir's characteristics

(x) Why grating is prefelred over plism in UV/Visible spectroscopy ?

Section II

Attenrpt all questions

Q.3(a)-Discuss radiation filtels used in UViVisible spectroscopy (5)

(b)-Explain the phenomenon of metal isotope spectroscopy (5)

Q.(a)-(a) Explain the types of enritted Raman radiations (5)

(b). Discuss radiation sources ol'[ntlared spcctroscopy (5)

Q.5- ( a) Explain the purpose and operation ofnebulizer in lCP.

(b)- Discuss the applications of fluorescence. (5)

..aaaaaaaaaaaaaaaaa
aa

(5)
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OBJECTIVE

i- Which type of cuvette is used for UV spectroscopy

(a) Class (b) Quartz

iv- The temperature of pltsma in ICP-AES is

(a) 6000- 10,000"c (b) 4000-7000"c (c.y 2000-5,000'c

v- What is the Iif'e time of fluorescence ?

(a) 'lo-5 - 1 o-2 sec (b) 1 o-9 - 10-6 sec 1c; 1o-7 - 106 sec

vi-Which statement is wrong about Rarnan Spectroscopy

vii Which is the most common sout'ce of radiation in Raman spectroscopy

(a) Laser' (b)Xe arc lamp (c) H, lamp (d) D, Iamp

viii- Which of the following transition represents phosphorescence

(a) Sr to Tr (b) T1 to So (c)SrtoSo (d) SrooSr

(d) All, a,b,c

ix- What occuls when a molecule absorbs radiation in near IR region ?

(a) molecule rotates (b) it vibrates faster (c) It spins faster

x- Which is not the continuum sour.ce of IR rrroleculal absorption

(a) Xenon at'c lamp (b) Tungsten iamp (c) Nichrorne rvire (d) Nernst glorver

(d) All a,b,c

(d) Radioliequency power geuerator

(d) None

(d) 10,00G14,000"c

(d) 1o-2 - 1o-1 sec

(c) Plastic

ii- Which is not the sample introduction pal.r ol ICt)

(a) Ncbulizcr (b) Centle tube

iii- What is the absorbance if lo916(T) is 0.1875

(a) o. l2s (b) 0.8r2

(a) Water can be used as solvent

(c) Destructive technique

(b) Lenses are made up ofquartz or glass

(d) lt may be vibrational or rotational

(c) Pump

(c) 0.25
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Short Questions

Briefly answer following question?

1. What is the role of sweetening process in crude oil refining?
2. Describe the chemistry of platforming?
3. Name four raw materials for paper industry.
4. Why phosphorus is considered as macro nutrient?
5. Write down applications of potash fertilizers.
6. Discuss the function ofurea as fertilizer.
7 . Why isomerization of light naptha is carried out?
B. Why desalting of crude oil is important.
9. Briefly explain the significance ofbeating in pulping process.
10. What is abiogenic theory of petroleum origin?

Subjective Part

Q 1. (a) Describe sulphate process ofpulp manufacturing.

tbl Explain paper making in Fourdrinier machine.
Q2. (a) Discuss C+ allrylation process with the help of flow sheet diagram

tb) What is 0ctane number and how it can be improved.
Q 3. (a) Write down urea production on industrial scale?

tb) DiscussCalciumsuperphosphatemanufacturing.

'l.Ox2=20

10x3=30

5

5

6

4

5

5
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Obiective Part
10x1=10

l. Which of the following is a basic digestion process?

[a) Sulfite (b) Sulfate

[c) Soda process (d) both b and c

2. Which of the following lertilizer can be classified as complex fertilizer?

(a) Urea (b) Ammonim hydrogen phosphate

[c] Calcium cyanide (d) Triple phosphate

3. Which of the following is not a micronutrient for plants?

(al Chlorine (b) Copper

(cJ Iron (dl Zinc

4. Which of the following can be used as anti-chlor during pulp bleaching

(a) Sodium sulphite (b) Sodium sulphide

(c) Sodium thiosulphate (d) Sodium sulphate

5, Sulfate process of pulp manufacturing is also known as

(al Sulphation process (bl NSSC process

(cl Kraft process (d) Haber process

6, Presence ofporphyrins in crude oil is explained by

(al Biogenic theory (bl Abiogenic theory

(c) Carbide theory (d) Both b and c

7, Which of the following solid fertilizer contains highest contents of Nitrogen?

(aJ Ammonium nitrate (b) Ammonia

(c) Calcium cyanide (d) Urea

B. Which of the following process was developed in order to avoid the use of TEL

(al Catalytic cracking (b) Catalytic reforming

(cl MEL addition (dl TML addition

9. Newspaper can be recycled maximum

(al Two times (b) four times

(c) 'f hree times tdl Five times

10. Among following, in which form, plants can incorporate Nitrogen?

(a) N0z-1 (bl N0s-1

[c] Nz td) Urea
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SUBJECTIVE'tYPE

Q No. 2:- Give short ansrvers to thc lbllorving questions:- (2 x10 = 20 marks)

(a) What are the DIFFERENT BASIC OPERATIONS involved in DYENG?
(b) What ale ACID AZO DYES?
(c) What is FIEAT TREATMENT of STEEL?
(d) What are BATIIOCI-IROMIC and fIYPSOCI-IROMIC groups?

(e) Give dillLrent r,rses of J'FIIN LAYER CI{ROIvlAl'OGll-APHY.
(l; what is ROLTGHING in STEEL?
(g) Give the prepalation ol NITRO DYES'/
(h) Hou, is a FL.AIvIE, PHOTOiv'tl:TER used to determine SODIUM and POTASSIUM in

GLASS?

(i) Wliat arc BASIC DYES?
() What is the general principie of ELECTROPLATING?

I,ONG OUES'[IONS

Q No.3:- (l) Explain ttre RESSEMER PROCESS tbr the MANUFACTURE oISTEEL.
(b) Llorv is NICKFIL PLATING calried out?

Q No. 4:- (a) Write a note on auy two theories oi RUSTING?
(b) \\'hat ale the tlilleLer.it apltlicatious of AAS?

(s)

(s)

(6)

(4)

Q No. 5:- (a) Cive t.lie dittelcnt applications of HPLC'/
(b) floiv ale cliffelent DYIIS selected for difTelent I'-AIIRICS?

(4)

(6)
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OBJIiCT'IVE TYI'E

For briglit NICI(EL PLATTNG the pH of ttre sorution is rnaintainecl ber'vee.
(a) 4 to 5 (b) 3 to 5 (c) 4 to 4.5 . (d) 3.5 to 4.5

Silica as an impurity of ORES shotrlcl not exceecl in flux:_
(a) t-2% (b)2-3% (c) 3-a% Gr) 4-s%

3. Whictr ACID is useci as a RET,,\I(DER ibL WOOL?
(a) Acetic (b) Nitric (c) Merhanoic (c1) SulphuLic

2.

4.

6.

5 What is the lbrntula of Thomas Slag:-
(a) MnSio3 (b) Ca3(por): (c) caSio3 (d)FeSio3

Which of tire lbttorving has no CI{ltOMOpFlOllE arrd is
(a) Flydlo-benzene (b) Turkey r.ed (c) Mauve

7. The pelcentage ot'CARBON in WI{OUCFIT IRON is:_
(a) 0.1 - 0.75 (b) 0.12 - 0.25 (c) 0.2 - 0.50

8. The srbsta,ce which is aclded to l'e*rove the i,rpurities in the

(a) Melamine resin (b) Acetal Resin (c) Zipax resin

(a) Slag (b) Fltrx (c) Ore (d) Gangue

9. ACID DYES usLrally contain salts ol SODIUIvI
(a) sulphonic acid (b) phenolic cornpound (c) amino compouncls (d) both a & b

l0' POL,YMER I{ESIN produced by coating of glass beacls fol separatiorl oICATION in HpLC is:

The average conrposition of CAST IRON
(a) 8s-87 (b) 87-89 (c) 9l-93

has the tbllolviue pe rcelltage of ir.on:-

(d) 93-es

trsually COLOURLESS?
(d) Magenta

(d) 0.3 * 0.45

IRON industry is

(d) Polyurethane resin
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Subjective tYPe

Q #2: Questions with short answers: 2x10--20

1. Briefly explain the mechanism of absorption of glucose?

2. What is the difference between glucogenesis and glycogenesis?

3. What is the basic PurPose of HMP?

4. Define the intact organism and tissue slice in metabolic pathway?

5. Write the name of elctron carriers with arrangement?

6. BrieflY exPlain liPolYsis?

7. Whatls the oxidation of fatty acid? -l synthesis?
8. How would you explain mitochondrial pathway for fatty actt

9. Write the features of parathyroid hormone?

10. What is the neuro-transmitter?

30
Q #3 Questions with brief answers:

1. (a) Write a note on isotopic and chemical labeling techniques?

(b) Describe the glycolysis pathway?

2. (a) What is HMP and write its cycle?

(b)Write absorPtion of liPids?

3. (a) Elaborate the p - oxidation of fatty acid synthesis?

(b) Give function of thyroid Glands?

(s)

(5)

(7)

(3)

(6)

(4)

Attempt this Paper on Separate Answer Sheet provided'
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Objective type

) Cutting will be considered zero.

Q #1 Mark the possible correct answer of the following MCQs:
1. Glucose transport requires insulin in;

a) RBC b) Adipose Tissue c) Brain d) Liver

2. The coenzyme utilized for hexose monophosphate shunt is;

a)NADP* b)NAD* c) FAD d) Be-Por

3. Slow intestinal absorption occurs for one of the following monosaccharide;

a) fructose b)glucose c) galactose d) mannose

4. Pyruvate kinase deficiency leads to;

a) cirrhosis b) renal failure c) cardiac failure d) hemolytic anemia

5. P - Oxidation of fatty acids occurs in the following tissue except;

a) brain b) liver c) kidney d) heart

6. What is the level of ketone bodies in blood;

a) 5 -7 mg/dl b) 7-9 mg/dl c) less than 2 ml/dl d) 9-{1 ml/dl

7. The common precursor for cortisol and aldosterone synthesis is;

a) progesterone b) testosterone c) estrone

8. Secretion of androgens are stimulated by;

a) cRF b) FSH c) LH d) ACTH

9. Name the compound with the greatest standard free energy:

d) cortisone

a) ATP b) phosphocreatine c) cyclic AMP d) phosphoenolpyruvate

10. The electron transport chain is located in;

a) cytoplasm b) Golgi bodies c)outer mitochondrial membrane

d) inner mitochondria! membrane
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Subjective Type

Q #2: Questions with short answers:

metabolisrn of hernoglobin.
b) Write a rlote on chromatography.

l) Write any three uses of vitamin D
2) What is tl.re composition of normal urine
3) Dillerentiate leucocyres zutd macrophages
4) What is relation between Vitamin D and Calcium in body
5) Why immune system is important for human beings?
6) What is the principle of ion-exchange chron'ratography?
7) What is difference between dry and wet beriberi?
8) Write any three abnonnalities of immune systenr?
9) FIow blood can coagulate?
l0) Enlist the vitarnins present i11 B-complex.

Q #3 Questions with brief answers: 30

l- a) What is impoftance olhemoglobin and describe briefly the biosynthesi.s and

2- a) Wliat is the chemistry, metabolism, occurrence, and physiological functions of Vitamin
C. (2+2+2-5)
b) What is nreans bl n ater solr.rble and iat solLrble vitamins? (4)

2 x l0:20

(2+4-4)
(s)
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Objective T'ype

Tick the most appropriate ansu'ers

1) The action of Vitamin K in formation of clotting factor is through

(lxr0)

2) The tocopherols prevent the oxidation of ----'-------

a) Posttranscriptior.r
b) Post translation

a) 7.0

b) 7.4

6) ELISA is used to determine the
a) Antigen
b) Carbohydrates

?) Vitnmin D can be crcnted
a) Estrogen
b) Ergosterol

a) Vitaqin A
b) Vitamin C

c) Golgi complex
d) Endoplasmic reticulunl

c) Vitamin K
d) Vitamin C

c) Light chains

d) Electlophoretic behavior

c) Both (a) and (b)

d) None ofabove

c) 8.0

d) 8.4

c) Vitamin C

d) None ofthem
from a natural substance under skin called as

c) Pellegra
d) Pernicious

c) Bulus
d) Lungs

c) Vitamin E

d) Vitamin D

a) Vitamin A
b) Vitarnin D

3) Immunoglobulins are characterized by their
a) Lleavy chains

b) lvlolecular 
"veight4) tgE has:r tendencY to attach to

a) Basophils

b) Mast Cells

5) pH of healthy human blood is

8) Ivlajor constituent of hemoglobin receives iron from
a) I-iver
b) Ch1'me

9) HPLC stands for -
a) FIigh pressLtre liquid chromatography
b) FIigh performance Iicluid chromatography
c) I Iigh placed liquid chromatography
d) Both "a" and "b"

10) Calcium deficiency in body occurs in the absence of
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[4x5:20)

l.low can you explain the t'act that rate of Sr.r2 reaction involving a negatively charged

nucleophile will be greater in an aprotic polar solvent than in a protic polar solvent?

What product would you expect to obtain from SN2 reaction of NaOFI with (R) - 2-

bromobutane? Show the complete mechanism and stereochemistry of the reaction. t8l

What is ElcB elimination reaction? Give one example with complete mechanism. 15]

How the isotopic labeling method can be used for determining reaction mechanism? [5]

Complete the following reactions and draw their mechanisms. [3x4=12]

SOCI"

-.-------.>

AgOH

---_.>Hzo

C2H5ONa

c2FI5oH

cH3oH
.-.---.---....-.

E I Conditions

a.

D

tr)

a

r)

No. 2. Answer the following questions.

Why NHr is better nucleophile than HzO?

III) Why phenoxide ion is better leaving group than alkoxide ion?

IV) What is solvolysis? Give one example'

V) What is Zaitsev's rule? Give one example'

. No.3.

c)

D

ilI)

IV)

A)

L])

D)
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Q. No. l. Sclect the correct option in the given MCes. [1 x l0]
l) Among the lbllowing which alkyl haride has highest rate of Sp2 reactions?

a) Methyl bromide

b) Isopropyl bromide

c) Isobutyl bromide

d) Neopentylbromide

II) Among the following which is the most reactive in S51l reaction?

a) Alkyl fluoride

b) Alkyt chloride

c) Alkyl bromide

d) Alkyl iodide

III) Among the following which is the best nucleophile?

a) Fluoride ion

b) Chloride ion

c) Bromide ion

d) Iodide ion

ry) In which solvent rate of Sx t reaction will be highest?

a) Water

b) Ethyl acetate

c) Hexane

d) Ethanol

V) The rnajor product of elimination reaction of 2-bromo-2-methylbutane with hydroxide is

a) I -Butene

b) 2-Methyl-1-butene

c) 2-Mcthyl-2-butcne

d) 2-Butene P.T.O.



VD

a)

b)

c)

d)

Among the following which is most reactive in an El reaction?

A tertiary benzylic halide

A Primary allylic halide

Methylhalide

Isobutyl halide

VII) Rearrangement is not possible in

a) SNI reaction

b) El reaction

c) E2 reaction

d) All o[above

VilI) SN2 reaction is a

a) Zero order reaction

b) Second order reaction

c) Third order reaction

d) Fourth order reaction

x)
a)

b)

c)

d)

x)

a)

b)

c)

d)

Aryl halides and Vinylic halides

Do not undergo SNl reactions but undergo SN2 reactions

Do not undergo SN2.reactions but undergo SNI reactions

Do not undergo either Sr.rl or Sp2 reactions

undergo both Sr.{l and 5512 reactions

Whcn an ester containing a p-tryclrogen is heated about 400oC, elimination of carboxylic
acid occurs, resulting in the formation of

An alkane

An alkene

An alkyne

A cycloalkane
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Q. No. 2. Answer the following questions. [4x 5 =20]

I) Explain why aryl groups have far greater migratory aptitude than alkyl groups and
hydrogen in Wagner-Meerwein rearrangement?

[) Explain why nitration of phenol is much faster than benzene?
ilI) Why acylation ofbromobenzene gives ortho and para nitrochlorobenzene?
IV) Why Friedel- Craft alkylation of benzene is not restricted to monoalkylation?
V) Describe the Hantzsch synthesis of Pyridine.

Q. No.3.

I) How will you synthesize the following compounds from cyclohexanone?
Write complete mechanism for each step involved. I9l

o

",(-(,)

At which position does the substitution occur for the following reaction?

answer.

a) ElectrophilicsubstitutionreactionofPyrrole.
b) ElectrophilicsubstitutionreaclionofPyridine.
c) Nucleophilic substitution reaction of Pyridine.

Complete the following reactions and drarv their mechanisms.

A Cl" r:\ oY-"n

B) H.c{ zXo

c) Etooc"'\cooEt

QHs

=, ,n^oni,-^-rPnIA
CHs "

? ttrN^cooEt

o

0
Explain your

t6l

[3x5:15]

II)

rrr)

o

oA"n"I"
oA)

o-
ol -'.-Attx, 4NH,
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Q. No. 1. Select the correct option in the given MCQs.

a) Benzene
b) Iodobenzene
c) Nitrobenzene
d) Phenol

Which aromatic compound is most reactive for electrophilic aromatic

[r x 101

substitutions?

rrr)

a)

b)
c)
d)

ID

a)

b)
c)
d)

IV)

a)

b)
c)

d)

v)

a)

b)
c)
d)

Which aromatic compound is most reactive for nucleophilic aromatic substitutions?

Bromobenzene
Phenol
2, 4-Dinitrocholorobenzene
2, 4-Dimethylcholorobenzene

Which is most reactive for halogenation of benzene?

Fz

Clz
Brz
12

Which rearrangement involves migration to electron deficient nitrogen?

Pinacol rearrangement
Baeyer-Vi I I iger rearrangement
F-avorski i roarran gement
Hofmann rearrangement

Which rearrangement involves migration to electron deficient oxygen?

Pinacol rearrangement
B ayer-Villi ger rearrangement
Favorskii rearrangement
Hofrnann rearrangement

P.T.O.



VD Which rearrangement converts carboxylic acids into amines?

a) Schmidt rearrangement
b) Curtius rearrangement
c) Hofrnann rearrang€ment
d) All of the above

VID Which rearrangement converts oximes to amides under acidic conditions?

a) Beckmann rearrangement
b) Bayer-Villiger rearrangement
c) Favorskii rearrangement
d) Hofmann rearrangement

VIII) Among the following which has most aromatic character?

a) Thiophene
b) Pyrrole
c) Furan
d) Benzene

IX) Which is the most reactive as diene for Diels-Alder reaction?

a) Furan
b) Thiophene
c) Pynole
d) Benzene

X) Heating of acetylene with ammonia yields

a) Pyridine
b) Aniline
c) Pynole
d) None ofthe above
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(1x10=10)Q.l MCQS

(i). I'CBS arc

(iii). Detergents are consiciered tnore detrimental than soaps due ttl

a. Non-biodegradability
b. Bioclegradability
c. Less additivcs
d- Natural source

a. poly chlorinated biphenyls
b. poly cttrbouated biphenyls

(ii).TIre chernical tbrmtrla tbr Toxaphene is
a. Clrol'lroClc

b. CroHeClq

(iv). Majol source of chromtuu.t

a. FeCrzOg b) FeuCrOr

(v). DOt is nietabolite ol
a. PCBS b) DDT

(vi ). Exchange of gases within soil is ret-emed to as

a. Soil respiration
b. Soil photocatalysis

(vii). The toxic ccltnpor.rtrcls prodtrcecl by fungi are

c) poly chlorilated butaue
d) poly comosive biphenyls

c) C 16l l1oCIg

d) CleHeClle

a. At-latoxins
b. I'Ierbicicles

(viii).Allatoxir.rs has to lead to

a. GC-MS
b. Flame-AAS

(x).Acidic soil has pH in range-
a. 4-5 b) s-6

c) FeCrOr

c) HCB

c) soil aeration
d) ion exchangc

c) tungicides
d) polychlorinated biPhenYls

disease in ciogs
d) heart

c) Cold vapor - AAS
d) hydride generator- AAS

c) 5-6.5 d) 6-6.s

cl) FeCrOa

d) Toxaphene

a. Kidney b) rrervotts c) liver

(ir). Arsenic in tl'inking watcr samples is most efticiently measured rrsing
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OBJECTIVE

Q.lEach question has four possible answers, Encircle the right answer. (1x10=10)

i. Most commonly used moderator in unclear reactors is

(a) Ordinary water (b) heavy water (c) graphite water (d) helium

Ii. Just naturally occurring elements are considered stable.

@)27a (b) 284 @)Zea (d) 264

lll. Osmotic pressure can be measured by an instrument

(a) monometers (b) osmometer (c) nanometer (d) barometer

iv. The Vant Haffequation forn moles of solute dissolved in V liters of solution is

(a) r=nRT (b) V=nRT

nuclei are least stable.

(a) even-even (b) odd-odd

vl-

vlr.

Which one is fluorescent Emulsion?

(a) o/w

(c) P:nRT

(c) even-odd

(c) w/o/w

(d) P=nRV

(d) odd-even

(d) all ofthese(b) w/o

is unit of radiation that is used to measure biological damage.

(a) pascal (b) roentgen (c) radion (d) nucleon

viii. 3. How old is a fossil bone whose raC content is a15.0 percent that of living

bone?

(a) 25400 yr (b) 1s600 yr (c) 380 yr (d) 6810 yr

ix. 2. The osmosis taking place from solution to pure water by application of

pressure greater than osmotic pressure on the solution is called

(a) equilibrium osmosis (b) irreversible osmosis (c) reversible osmosis

(d) reverse osmosis

x. Most efficient moderator used in nuclear reactor is

(a) Helium (b) graphite (c) heavy water (d) ordinary water
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SUBJECTIVE SECTION-I

Q.2 Attempt all questions: (2x10)

What is meant by Reverse osmosis?
What is function of Moderator in nuclear reactor?

Derive an equation to calculate the half life of radioactive substances.
State Van't Hofls law of osmosis for solution.
What is CMC?
Give one method for the preparation of emulsions.
What is nuclear fission? Give examples.
Define thixotropy.
Write three applications of tracers in chemistry.
How can you differentiate oil in water & water in oil emulsion.

SECTION-II (10x3) =30

Q. 3 (a) How the gas law are applied on dilute solutions? Derive. (6)

(b) A solution of glycot containing 1.821g per litre has an osmotic pressure of 5.18

cm of mercury at 10 
oC. 

What is the molar mass of glycol. (4)

Q.4 (a) Ditferentiate b/w emulsions & Gels (6)

(b) Explain orientation wedge theory of emulsion. (4)

Q.5 (a) Write a detail note on Nuclear reactor. (7)

(b)What is Hydrogen bomb? Give its preparation mechanism.

a)
c)
d)
e)

i)
i)
k)
l)
i)
i)

(3)
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Objective

Q. No.t Choose the most suitrble answer in the following IlICes. (10x1=10)

i. The upper limit of linear calibration for ICP-OES is usually'_times the detection limit
(a) l0a- 10"

ii. The

(b) I0r- 104 (c) 102- 101 (d) 106- 10',

(a) Sb

element is introduced in the form of volatile hydride in ICP.

(b) Ti (c) W (d) None

ll1. Plasma temperature ranges from

(a) s000-6000 K (b) 2000-5000 K (c) 6000-10000 K (d) I0000-12000K

tv. The absorbance "A" in Beer-Lambert law can lrave any values between

(d) 0 and infinity(a) 0 and 2 (b) 0 and 5 (c) 0 and 100

flame has the highcst temperature.

(a) Acetylene-O: (d) Propane-Air

(d) Spinels

v ll.

(b)Acetylene-NzO (c)Acetvlene-Air

is a mixture of polymeric metaphosphates.

(a) Garnets (b) Apatites (c) Graham's salt

lluckel rule says that there should be number of r-electrons in an aromatic compound

(a) 4n+4 (b) an (c) 4n+2 (d) 4n-2

viii. Which one of these is called the "lnorganic Benzene"?

(a) Graphite (b) Borazine (c) Boroxine

tx- is more stable to d isproportionation.

(a) Aut' (b) AuCI
'fhe most powerful fluorinating agent is

(a) CsF (b) HeFz

(c) AuBr

(c) AgF

(d) Phosphazene

(d) Aul

(d) KF
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Subjective

SECTION I

No. 2 Cive short answers to the following questions.

Describe different zones of the plasma.

Describe dispersion and detection methods in ICp.

Briefly describe the cold vapour technique in AAS.

What are criteria of spontaneity of a reaction?

What is Born-Mayer equation?

How can you evaluate Lattice energy experimentally?

Describe the total types of interactions among the ions in NaCt crystal lattice?

What are ultramarines?

Give different examples of Homocatenation and l{eterocatenation.

Describe chemical bonding in Phosphazene.

SECTIONII

Q. No. 3 Give adequate answers to the following questions.

Write a note on sample introducing system in flame photometer.

Write down the agricultural, biological and geological applications of ICP.

Describe thc role of thermodynamics in interpretative chemistry with examples.

Derive the Kapustinskii equation for the calculation of Lattice energy.

Elaborate some applications of Zeolites.

Compare the physical and chemical properties of borazines with benzene.

(10x2=20)

(6x5=30)
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Q.l OBJECTM (10 marks)

- Note: Encircle the correct answer. Cutting, overwriting or fluid use is not allowed.

1. Porphyrin ring in hemoglobin molecttles have in center an atom of

2. Lead pipes are not safe for canying drinking water because
are corroded by air and(c) They

moisture.
(d) Both a and b

4. To tbrm one glttcose molecule (CoHrzOo), number of water molecules required are

(a) magnesinm
(b) iron

(a) Water containing dissolved air
attacks iead forming soluble hydroxide.
(b) They ale covered with a coating of
lead carbonate.

3. Cytocfuomes are electron...........
a) acceptors
b) donors

5.

(a) six
(b) eight

Flaemerythrin is
a) oxygen transport protein occumilg
in certain non-segmented worms
b) oxygen transport proteins
occurring in arthropods

Trans effect has been explained bY

a) electrostaticpolarizationtheory
b) r bonding theory

(a) order of reaction
(b) concentlation of products

8. Rate of reaction is increased with increase in
(a) concentration of reactant
(b) ternperature

(). Cholorophyll molecule has urique property of
a) Extensive conjugation
b) Phosphorescence

10. Which of the following o-bonded alkyl groups

a) CH2CH3
b) CH2Ph

7. Effect of concentration of reagent or rate of reaction is determines

(c) hydrogen
(d) nickel

c) carriers
d) all ofthe above

(c) ten
(d) twelve

c) oxygenatedhemoglobin
d) AII of above

c) Both ofthe above

d) None of the above

(c) concentration of reactants
(d) energy of activation

(c) pressure
(d) both A and B

c) Fiourescence
d) Botha&b

can undergo p-hydrogen elimination?
c) CH:
d) CHzSiMer

6.
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s[toRT QUESTIONS

(i) What is the role of chromium and zinc in living things?

(ii) d5 octahedral complexes are inert or labile? Explain

(iii) What is the main difference between cytochromes and hemoglobin/myoglobin?

(iv) What is the by-product of hydrotbrmylation reaction?

(v) FIow IR spectra help in characterization of organometallic compound?

(vi) What do you mean by cyanide poisoning? How it can be cured?
(vii) Give an example of reductive elimination reaction.

(viii) What do you mean by ionophore antibiotics?

(ix) Give some examples of n3-allylic organometaliic compounds.

(x) What is SN1CB mechanism?

Q.3 Long Questions

(i) How substitution reactions occurred in octahedral complexes?
(ii) Discuss the chernistry of n6-allylic organometallic compounds?
(iii)what is the role of metalloporphyrine in photosynthesis and respiration?

Q.2 (2x10:20 marks)

10x3=30

(10)

(10)

(10)
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l,Jo. l. i.rrcrlcle (lre c()rruut iruri\\'rr': ( I i l() - I(l)

\\ iricir t,l tlre !irll0Nirtr. 1.tc11l'i Ls rrr'\e r ()tr\cr'\'c.l irt.r ttr,tss \!ue tIiuri.'

ru) \.1 I b) \1 I c). \l .fl cl I Nl 18

llre l\l 2 pcak is oltscricel ()nl\ in llrc rrrass sl)cctrLlllr ()l .r u\)nrl)()Llllti errrtlairrirtg.

a) l luorinc b). locline cJ SLriphur

.l ) I'hosphorus

Ihc l\'1 I l.cali rs not rrbscrvccl onl-r in tlrc nras. >|(utnrnl ol ,r e(,r111)()irnd containing:

a). (-hloLincr bt. ljrorninc c). loclinc c1.1. Sulphtrr'

\\''hat l,incl ol'sanrple can bc str-Ldiccl irr a nrass spue tr\'nrutcr''i

ii) A gas b), A liqLricl c). ,,\ solirl ,.l r ,'\ll ol'these

( is:rrrd ttat.ts iLIl..cr.tt' cun easllr he ilistirtgr"rish br

ir) N\llt h) N'lass sPeitloscolrr c]. lirth \\lR lnii \'lass spectrosc()I.f

'l hc clil'lcrcucc in cncrgy (,\ll) ol thc o. ancl l.) spin states trl'a nuclcr-rs dcpcrrtls on

a) :\pplred magnetic lielcl b) Nlaunctctgr ric ratro r ). Ilotl'r rtl'thcsc

d) Norrc ol thcse

\\ hich ouc ol'thc tbllon,iug atoruic nticlei rl()e\ not sfiiu'i

c). rrc d) I 
'N

t1,pc-s ol magncts is insensitlr c io thc chungc in tcurpcralui'c I

b) Supclr:onclucting nragnct c). Llcctrom;rgnct

a). rll h) rD

8. S,'Lich onc ol'thc lirllou'iug

a)

,.1)

\\ lriilr i,l ilt,i ii,llou rng is rrll t i,-:tpunorti

a). Quininc b). Audrogcn

,-l ) ( lho i.-stc[o I

c ). tr A trrr,t itt

l)errrrllucnt ntagrlet
,\llol'tht:se

).1rcotir-rc contarr.r lirIlowing sl(clcton itl its stttlcttttc

.l irrpcri.iirrc b). pr lirrli.iiilr-'

lrr irdirtc Liriri p-\ rr o11tLitt,.:

pr r rtlr nu .l I h,rth
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Q. No.2. Answer the following questions (5+5+5+5)

a) Define ionizalion. Briefly explain at three modes of ionrzation in rnass spectrometry.

b). Define coupling constant and what are the different factors influencing the chemical shift and
ccuplirtg (:or)stalrt values in 1H-NMR spectrum.

c). Preorct tire appearance of the 1D NMR spectrum of propyl brornide.

d) what are thc mairr differences between 1H-NMR and 1lC- NMR spectroscopy?

No.3. /\nswe r the following questions (10+10+10)

different cla sses of alkaioids.

13 C-NMR spectrum of each of the

NO,

Q

a)

b)

Write a shorr rrote on alkaloids. Brielly explain at least s

How nrany signals would you expect in the 1H-Nlr.4R and
foilowing compounds? Justrfy your answer.

c l.

i)

rv )

lrl
O-i-"- -iu'(,,(=(.O

What f ragme nts are expected

compourrds)

5- lvlet hy I hexarral, ti)

BLrty 2,2 dimethylpropanoate,

as a result of McLaf{erty rearrangentent in the following

4- tvi et hyl 2 pcnranone, iil)

Yl .)-[thyll-exanorc a.- rcr

J B u ty lcyc lo h e xa n o n e,
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Q. N0. l. (iivc

L Alcohals are protcctcd by
a) [:slcr" b)Acetals

l. ( llr., havc angle of

l) 104 b) 100

-).

l0

D ics AIdcr rcaction zu'e

rLl S ter cosc lective b) t{cgiose lective

.A liplrat ic [)iazo corlltor-rrrtls cleiornposc
ItNi(rcrre b) C'arbenc e) l]enzr rr

c) both

Lhclnra llr tir
,-l) rtonc

lrxl0=tol

cl) none ol lhcse

ci) both b and c

l. \\'ortcir,r.a lds llollrnann rulcs can bc applied on the I'ollo',r,ing
a) I:lirnination b) Signratropic c) Pericyclic

8 In L,lcctrocyclic reaction 1,3.5 hexatriene on heatinq under_qo to givc
et,') l,-j c),clohexaclicrre b)1,2 cy'c lohexad iene) c) 1.4 cyclohexadieue

d ; norrc o i' thcse

\\ lrich ol thc li:llrrr.ving :t)ce ir-S t.. irlosl stahlc
,rr ('lli tr) (lFirCll.

(,( ) slrorv the prLrperties lil..c

a) t'arbe nc b) Nitrene

cl) (( l l, ).(

d,; ntrnc oi a[ror'c

Attempt this Paper on this Question Sheet only.

thc answcr of thr lirlkrrr ing qucstion.\.

c) both ot these d) none ol' these

c) ll0 d) ilr

tliesc

uir e
rll llr c ic

c)(CI-1.).('11

c ) Caban ion

I ..1 horad rcnc orr heatin-q g ir..e

a1 I .5 [ lcptad ierre b) 1,3 l-leptacl rcne c) i,4 hcptaclienc d) r.l heptadienc

6. ln synthesis olParacetarnol Antines are proteoted by
a) br, {ornrino tertiary Amincs b ) by fbrnring dioxane

cl) nonc ol'thcsc
c) by lolnr ing am ide
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Q. \fO. 2. Givc the short anstyer of thc tollowing qucstions. llxs=201
A l)escribc thc clect.o.ic st.,ct.rc.rsinglet carheLres arrrl tLiprct carbcnus.

tJ \\ hat 0tu elcctr()e\cll\ tr,rr lron\,,(rr\r l\\,rr c\-lt.trpic5.

(.' ilrirr ezll _\'()u d\i)laln cror.r r.r cIlrcrs iis phase translet cata]vsts..)

D \\"har is disconnectio. approach ir-r.rganic sy.nthesis'? cive.ne exan-Lplc.

E write o.e methocr lbr the protecrion a.d dcprotection orcarbo.\,i group i, organic
sr,n t hesis.

Q. NO. -r.

l-ixplain rhc fbllowing r.eacrions. Give two e.ramplcs for each.

i) lnsertionreactionsof'nitrencs.

ii) C_lcloaddition reacrions ol nitrenes.

Q. \O. -t.

[5 * 5]

i)

ii)

Q. \O. s.

ti1 usirlg tloltticr rnolecular orbital 1l'N{or appioach how cziu rou e:rplain rhe tbikrr,vings/ l5 . .il

l'herrnal ar.rd photochemical I I,
'l lrclnizil and phorochernical I i,

i) Completc thc tirllowing ro.iction-\ u itn nreclrztnisms. l3+31

KNH2
_----_.-_

NI tr

Li ,,Hg
-----=->

o/\\J
iii

\\:rite onc nrcthod lor-tile protcction aorl deprotecti()n olhl'dlox11 gloup ir.r organic

sr nLlcsis. . ll l

sl

it
sigmatroprc nrigration o I hvdrogen

sigmatropic migralion o l' hy.clrogcn

ii)

OMe
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OBJECTIVE,

i- Which ofthe following ions possesses the highest conduction ?

(a) H' (b) K. (c) Cl-

ii- Qualitative analysis in polarography is obtained from

(a) Limiting current (b) Haltwave potential (c) Diffusion current (d) Residual current

iii- Which statement is wrong about glow discharge

(a) Argon gas is used (b) Sputtering occurs (c) pressr-rre is 100-200 rorr

iv- Control loop, which is a mean ofprocess control iustrument, consists of

(c) operator

(c) Ohm m't

(d) oH-

(d) none

(d) all

(d) S cm'?

(a) sensor (b) controller.

v- The unit of specific conductatce is

(a) S m-' (b) mho.m

vi-Which subslance is uscd for cell constant determination

(a) NaBr (b) KCI (c) NaCt (d) KBr

vii- tn polarography which gas is bubbled through the sotution to remove the interference of 02

(a) Nu (b) CO, (c) He (d) none

viii- Under which condirions, glow discharge occurs ?

(a) Low current and low voltage

(c) High current and high voltage

ix- Which enzyme is used in glucose biosensor

(a) glucose anhydrase (b) glucose reductase

(b) Low current and high voltage

(d) Highcurrent and low voltage

(c) glucose hydrogenase (d) glucose oxidase

x- Which equation represents the Ilkovic equation

(a) io = 7gg no' r 3 cmlt 3 t t 5

(c) io = 667 nOt 12 CmL / 
3{/ 6

showing average cu rrent

(b) i a = 6ol n ot t' cm' t u r' t u

(d) io = 76grPt t z 
Cmz t 

3{ t E
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Attempt all questions

Q.3(a)-. Explain the lotlowing conductometric titrations

(i)Mixture of strong acid and weak acid with strong base

(ii)P recipitation titrat ion..

(b)- Discuss the types ol amperornetric electrode system'

Q.(4)-(a)Explain instrumentation in polarography.

(b). Discuss gtow dischargc mechanisnr and give it's applications

in chemistry (5)

Q.5- ( a) Explain How conductance is measured?

(b)- Discuss the applications of anodic stripping votametry

Attr*pt thlt Paper on Separate Answer Sheet ptovided'

SUBJECTIVE

Section I

Q.2- Attempt all Short questions (2x10=20)

(i) - What is mt:ant by arc and spark ablation?

(ii) -. What are the advantagcs of amperometric titrations?

(iii) -What do you know about polarographic maxima.

(iv) - How oxyge4 interttres in polarographic analysis? How the problem is overcome?

(v) [ low sputtering takes place in glow dischargc cells?

(vi) Describe briefly the two steps in stripping voltametery?

(vii) -Describe the two I'actors that contribute to the electrochemical reactions in polarography.

(viii) what are the advantages of conductometric titrations ovel ordinary titrations?

(ix) How conductance of solution changes under the influence of temperature and concentration of ions?

(x) Givc difl'erence beirveerr Specific conductance and molar conductance'

Section I I

(s)

(5)

(5)

(s)

(s)
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(objective)

Q 1: Each of following question has been provided with four answers .select the correct answers .No credit for cutting ,over
cutting and rewriting.

1) ln ruby laser ruby crystal consist of .

a) crLo, o) 
-,;},9 ? _tt cl SioL d) all

2) To acquire pulses in 10 S 
- 

10 S the technique used is .

a) Mode locking bf 
vQ 

switctring c) harmonic Beneration d) laser cavity modes

3) Which of the following is used as a diagnostic test for an exchange able proton.

a) Hcl b) NaoH c) Dro 4 Hf

4) The operating wave length of nitrogen cL,agot i,l .

a) 336nm b) 337nm c) 337pm d) 335 nm

5) What kind of sample can be studied in a mass spectrometer .

a) A gas b) A liquid c) A solid d) all of these

6) Which of the following atomic nuclei does not spin.

a) ls b) zH c) llru d) t4
7l The intensity of NMR signal is proportionalto Byro magnetic ratio .

TIME ALLOWED: 30 minsi..
MAX. MARKS: l0

Roll No.

8)

e)

a) fl b) YLrl
A signal to noise ratio is 16 the number of scans are.

(3 d) 19

d) 1

a) 64 b) 728 c) 32 D) 2s6

ln pulsed fourier transform spectrornetry the intensity of radiofrequency RF pulses is.

a) 0.1- 50 s b) 1- 100 s c ) 1-50 s d) 10 - 100 s

The most abundant isotope of carbon has spin quantum number.10)

a) r/? b) -L/2 c) 0
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Part 2 (subjective)

Section 1

Question 2: short questions 2x1-O=20

1) Name the different methods available for ionization of sample in rnass spectrometry.
2) What is tandem mass spectrometry?
3) What is meant by chemical shift?
4) Why four laser system is better than three system.
5) What is the principle of FT NMR spectroscopy?

6) What is meant by stimulated emission?
7) What is nitrogen rule? Give its significance?
8) Differentiate spin lattice relaxation and spin spin relaxation.
9) Why TMS is used as standard in NMR spectroscopy?
10) Draw NMR spectra of pure anhydrous ethanol?

Section 2(long question)

Q 3 (a): Describe the basic principle of mass spectrometry. (6)

(b) What are the characteristics of laser light? (4)

Q 4 (a): Define chemical shift ,explain factors affecting chemical shift values in NMR
spectroscopy. (6)

(b) Explain different mass analyzers used in mass spectrometry. (4)

Q 5 (6): Explain construction and working of ruby laser. (5)

(b) Explain principle and instrumentation of NMR spectroscopy. ( 5)
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Q.l

(oBJECl'rVE TYPE)

Ilncircle the most suirable answer from the given options.

Goo<l qualitr ofbcet root contains sucrose:
a) 18-20%
b't 21-23%
c\ 21-26%
d) 16-20%

Which is not a source of tablc sugar
a) Sugar cane
b) Beet root
c) Palm
d) Potato

N{iddle oil obtained from distillation of coal tar is also called
a) Antl'rracene
b) Naphthlene
c) Creosote
d) Iar

Quick method to estimate sucrose and invert sugar is b-v

i)

v)

a) Galvanometer
b) Calorimeter
c) Polarimeter
d) Hydrometer

N'lassecuite is
a) Raw Sugar
b) Brown Sugar
c) Pure white Sugar
d) Crystalline sugar syrlrp

S'hich of the following is pollmcr formed
a)'Ierylene
b) Polyester
c) Nylon 6,6
d) Polystyrene

vi) by chain pcilymerzation

TIME ALLOWED: 30
MAX. MARKS: 10

P.T.O.

Roll lio.

Attempl this Paper on this Question Sheet only,

t0

ii)

ii i)

ir)



vii) Bagasse is usually digested by
a) NazCO:
b) NaHCO;
c) NaOH
d) KoH

viii) 'l'he purest but irregr-rlar polymer is obtai.ed when polymerization is done bya) Suspension polymerization
b) Emulsion polymerization
c) BLrlk Polyrnerization
d) Solution polymer

ix) During fraction distillation of Coal tar, the fraction obtaincd at 300-350"C conrains
as nlaJor content

a) Naphthatene Oit
b) z\nthracene Oil
c) Carbazole
d) Benzene

x) The lowest rank of coal is
a) Anthracite
b) Lignite
c) Bitnrninous
dl Polvvinyl chloride
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(SUBJECTIVE TYPE)

Q.2 Short Questions 2xl0 = 20

i. How Producer gas is produced?

ii. What is coking of coal? Why it is carried out?

iii. Wiry polysaccharides are called 'non sugars'?

iv. Give classification of polymers on the basis of Tacticity.

v. Describe the term Imbibation in Sugar Industry

vi. What is Free radical polymerization?

vii. What are the main applications of polystyrene?

viii. Discuss the Composition and Physical states of LPG under different pressures.

ix. What does defecation means in sugar industry?

x. Wiite down three examples of each natural and synthetic po11'mer'

Extensive Qucstions

Describe thc structure of sugar and explain its chemistry'

Describe the conversion of raw sugar into white sugar.

How gaseous fuels is classified?

Compare low temperature and high temperature carbonization'

Discuss any L)mulsion and Suspension polymerization tecturiques'

Compare thermo- and thermosetting plastics.

6x5=30
Q.3

a)

b)

c)

d)

e)

0
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Q.1 Encircle the most suitablc answer li'o m the given optionr.

i) The raw sugar is converted into white crystalline suqi'i by
a) Defecation
b) Sulphonation
c) Refining
d) Carbonation

ii) Which is not a source of surcose
a) Sugar canc
b) Beet root

* c) Potato
d) Palm

iii) t,PG mainly contain hydrocarbon
a) C:-Cl
b) Cs-Ca

c) Cz-Cg
d) Cs-Cro

ir) Polymer of Chloroethene is called
a) Nylon
b) Acrylic fiber
c) PVC
d) PVA

v) The destructive distillation of coal is also terrned as

' a) Decompositiotr
b) Coking
c) Demethylation
d) Cornbustion

vi) Which of the following is an addition polymer
a) Epoxy resins
b) Teflon
c) Nylon 6,6
d) Polyethene

l0
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ix)

vii)lnSugarinclustry',themixtureofmotherliquorandsugarcrystalsisalsocalled
a) Molasscs
b) Massecuite
c) Strike
d) Raw sttgar

viii) The purest but irregular polymer is obtained when polymerization is done by

a) SusPension PolYmerization
b) Emulsion PolYmerization
c) Bulk PolYmerization

' d) Solution PolYmer

DtrringfractionclistillationofCoaltar,thefractionobtaineclat300.350oCcontains
as major content

a) NaPhthalene Oil
b) Anthracene Oil
c) Carbazole
d) Benzene

x)Tlretemperatureusedduringlowtemperatulecarbonizationofcokeproductior-ris
a) 900-1200oC
b) 1400-1600"c

c) 450-700oC

d) 320-440"c
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Short Questions

FIow Water gas is Produced'?

What is Destructive distillation of coal?

Write any fotlr acivantages of gaseous fuels'

Give classification of polymers on the basis of Tacticity'

I-low crystallization of sugar is carried or'rt tiom syrup?

What is Free radical polyrnerization?

How PVC is proclttced? Give its uses'

f)iscr.rss the Composition and Physical states of l'PG under different pressures'

How Sugar is estimated and tested?

Differentiate betwecn co-polymers and terpolymers'

ExtensiveQuestions 
6 x 5=30

Explain the ditl'erent methods for the extraction of Sugar cane juice'

LIow Clarification of Sugar cane juice is carried out? Why it is necessary?

Explain Coking of Coal in detail'

Discuss Distillation of Coal Tar'?

Discuss any Rr-tlk and Suspension polymerization techr.riques'

Explain the nrechanism of condensation Polymerization by using Suitable example'

2x10 = 20
Q.2

i.

ll.

i ii.

iv.

vl.

vii.

vi ii.

ix.

x.

Q.3

a)

b)

c)

d)

e)

f)
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Q.1. Multiplc Choicc Qucstions: (1X10)

Choose the corrcct answer:

l. The serltur calciltnl normal range is:

(a) 5-7 mgs% (b) 7-9 mgs% (c) 9-11 ngs%

2. Proteir-r ale cligestecl by all the enzyllles except:

(t'r) TyLosinase (b) Chyrnottypsirl (c) Lipase

i. Amino acid arc absorbed at:

(a) jejr.rnurr and ileLtm

7. Sacchalirre uraterials contain

(zr) FermeLrtable stlgars

(d) l1-13 mgs%

(d) ArninoPePtidase

(b) dr"roclenurl (c) ston-racl.r (d) colort

4. All tire lollorving can clepend on purine salvage' except

(a) RBC (bj BLain (c) WBC (d) Kidnev

5. PyLimicline utrclerts carbon atoms are cor.rtribr"rte by:

(a) CO2 and aspartate (b) CO2 and glutamate

(c) CO2 ar.rcl glutamine (d) CO2 and aspargine

6. The comntonly usecl varieties of vinegar in acetic acici t-ennentatior.r corrtain abotrt

(a) 6% (.b) 4% (c) 8% (d) 2e6

(b) Alcoholic sugars

(c) Non lementable sugars (d) Reduoing st;gars

8. The bone calcitttn is prcsent in t1-re forr.n of

(a) CalciLrm PhosPhate (b) Calcitrm chlolide

(c) Calciurn carbonates (cl) Calcir-rm hydroxide

9. Ilistidine is imPoLtant for

(a) Tu,o carbon unit (b) Iror.rr cat'bori unit (c) Three calbon unit (d) one carbon ttt.tit

10. Ttre uot'mal cotlcetltratiou of uric acid in the set'um of adult is:

(a) 10-15 mgklt (b) 4-9 mg/dl (c) 3-7 mgidl (d) 1-3 ngidl
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Q.2. Ansrver thc lbllorving short questions (2X10)

1. What is the lole of Pyridoxal phosphate in tlausaminatiori?

2. Write thc nirnre olenzyrnes use in Urea Cycle'?

3. What is salvage pathway for purine rnetabolism?
zl. Describe the clisordcls of pyrir-nidine metabolism?

5. Elaborate the views about classification of minerals?

6. Write fhctors which inhibits the Ca absorption?

7. What are bio chernicals function of FlLrorine?

8. What is f'ernrer.rtation?

9. Wlite the rarv materials use in production ol lactic Acid?

10. What is mean by word splicing?

Q.3. Ansrvcr thc follorving long Qucstion (30)

)

1.

J.

(a) Brieflv describe the Urea Cycle?
(b) Write the disorders of pr.rrine metabolism?

(a) WLite a note on lron?
(b)Draw a chemical reactiou of transamination?

(c) WLite any t\vo biochemical functior-r of Ca?

(a) Write a note on tl-re industrial preparatior-r of lactic acid?

(b) Descritre the metabolism of pyrimidine?

(s)
(3)
a?\

(6)
(4)

(6)
(4)
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r. MULTIPLE CHOTCE QUESTIONS

1 All the statement are true for genetic code accept
(a) It is degenerative
(c) it is over lapping

(b) it is un-ambiguous

(d) it is without puncfuation

What role does messenger RNA play in the syrthesis of proteins?
a. It catalyses the process
b. It provides the genetic blueprint for the protein
c. It translates the genetic code to a specific amino acid
d. It modifies messenger RNA molecules prior to protein synthesis

Which of the following statements conceming the action potentials of nerve cells is
correct?

a. They result from a large increase in the membrane permeability to sodium ions
b. They can summate one with another
c. They may vary considerably in amplitude
d. They become larger as stimulus strength increases

Activate vitamin D stimulate the absorption

a. Ca b.Me c. Na d.K

Anticancer drugs weaken host defense by:
a. Damaging respiratory and gut epithelia
b. Inducinggranulocytopenia
c. Altering resident microbial flora
d. Both " A and B'are correct

P.T.O.



6 Practically all antineoplastic drugs can produce tlre following toxic effects except:
a. Depression of leukocyte count
b. Mucositis
c. Cardiomyopathy
d, Oligozoospermia

7 Which one is the first phase of bacterial growth

a. Stationary phase b. Log phase

c. Lag phase d. decline phase

8 Which of the following is NOT true concerning control of gene expression in eukaryotic cells?
a. Transcriptional control is the most important factor.
b. Transcription factors help RNA polymerase bind to a promoter.
c. Transcription activators binding to enhancers can speed up hanscription.
d. Part oftranscriptional control includes the processing of mRNA before it leaves the nucleus.

9 ln bacteriai promoters, which of the following describes the "Prinbow Box"?

a. The 5' Untranslated region

b. The -10 box

c. The -35 box

d. the terrnination sequence

I 0 A mixture that consists of different components is called:

a. Heterogeneous mixture b. Homogeneous mixture

c. Simple Mixture d. None of the above
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2. Questions with short answers 2.xI0

1. What do you understand by Nerve conducrion?

2. Define Drug Metabolism and Chemotherapy?

3. Name some Weak acids and Weak bases?

4. What do you understand by Plectonemic coiling?
5. Write down the names of the factors required for the growth of microbes?

6. Write down steps involved in RNA processing?

7. What is the difference between cosmid and plasmidsl
8. What is the function of liver?
9. Define Mutations and Fusion?
10. How water is ionized?

3. Questions with Brief answers?

1. (a) How genes are regulated in Eukaryotes?
(b) D i ilerence between transformation and transduci ion?

''r 2. Describe the structure of kidney with special reference rrf excretion and detoxificaticri

function? (1C)

3. What do you understand by antimalarials? Also '*'rite their mode of action arid drug resistance

to certain strains? (10)

(s)
r'i t


