UNIVERSITY OF THE PUNJAB

Part_l A/2018 :ooooooooooooooooooooo.oo:
Examination:- M.A./M.Sc. . .
o ROIINO. c.cceevacncracenences 3

.0000....‘.........0..0.

Subject: Chemistry (Old & New Course) TIME ALLOWED: 3 hrs.
PAPER: I (Physical Chemistry) MAX. MARKS: 100

NOTE: Answer any FOUR questions. All questions carry equal marks.

Q.1. (a) Whét is opposing reaction? Give examples. Develop a kinetic expression for 1> order opposed by 2™
order reaction. o (1
(b)Discuss the kinetics of thermal decomposition of ozone. (10)

Q.2. (a) What is partition function? Give its Signiﬁcan‘ce.'Devclop a relationship between entropy and
partition function. . (15

(b) Derive expression for average and most probable velocity from Maxwell’s equation for distributiun

of velocities. v 5 : (03)
"~ Q.3. (a) What are inter ionic effects of electrolytes. Explain ‘ (1
(b) Explain fuel cells. (i())
Q.4 (a) Explain the formation of Hy molecule on the bases of VBT. | (1)
(b) Explain Harmonic Oscillator. (10)

Q.5  (a) Discuss Adiabatic demagznetization in detail oy
(b)Derive and expression for clauses inequality. | ' (1)
Q.6 (a) Explain the transition state theory with the help of examples. , (1o
| (b) Give mathematical quantum description of diatomic rigid rotator. : (10)

Q.7  Explain concentration cell with transference. Derive expression for Emf of

concentration cell with transference. (20)
Q.8 (a) What is Nernst heat theorem? Give its application ‘ . (1m
(b) Explain the physical significance of partition function. (o

Q.9  Write note on any two of the Followingé:-
(i) Debye-Huckl theory for weak clectrolytes. (1o
(ii) Parallel reactions. (10)
(rm

(i) 2™ law of thermodynamics
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Subject: Chemistry (Old & New Course) TIME ALLOWED: 3 hrs.

PAPER: II (Inorganic Chemistry) MAX. MARKS: 100

NOTE: Attempt any FOUR questions. All question carry equal marks.

Q. No.1 a) Explain CFT. What are the factors which affect crystal field splitting? 13

b) What is meant by Lanthanide Contraction? Explain its occurrence and

12
consequences.
Q. No.2 a) Explain geomctries the molecules of AB3E; and AB4E type on the 15 -
bases of VSEPR theory giving Two examples for each.
b) How Transition Metal complexes are prepared by Redox reactions. 10
Give suitable examplcs. ‘
Q. No.3 a)Discuss the chemistry of Fe(CO)s. 10
b) Explain the structure of following molecules on the basis of VBT? 15
i) [Mo(CN)gl™ i) Iy i) XeOFs iv) [PFs]" v) NOCI
Q. No.4 a) Explain the chemistry of Fe(CO)(NO),. 10
b) Describe Optical isomerism in metal complexes. 10
¢) How CFT explains the colors of metal complexes? 05
Q. No.5 a) Explain the Bent bond by giving suitable examples. 12

b) The low oxidation state of transition metals is stabilized by n-acceptor ;4
ligands. Justify this statement with reference to bonding in metal

carbonyls.
Q. No.6 ) Discuss the applications of lanthanides in daily life. 15
b) Describe the Metallic bonding on the basis of Electron Sea Theory. 10
Q. No.7 Write note on any TWO of the followings: 2x12.5

i) Spectrochemical Series =25

ii) N(E) Curves

iii) Semi-Conductors
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Examination:- M.A./M.Sc. } ROIINO. oo :
Subject: Chemlstry (Old & New Course) TIME ALLOWED: 3 hrs.
PAPER: III (Organic Chemistry) MAX. MARKS: 100

NOTE: Attempt any FIVE questions. All questtans carry equal marks.
Q. NO 1.

A) Arrange the compounds of cach of the followmg groups m ordcr of mcu,asmg amdny,

giving «,xplcmauon for yom order. = o B [5 x 2= 10]

COOH ~  COOH-

II.

e’ ow

- OH

B) Compare the basicity of compounds of following groups.'justify your answer.
[2.5 x4 = 10]

1. Aniline and cyclohexylamine
1. o- ‘\moamhnc and p- mm)aml]m
. . Ammomd and methyl amine

IV, Benzonitrile and cyclohexylamine - .
Q. NO. 2. '

A)  Predict the major products of following reaction via free radical mechanism. Draw = -

. complete mechanism for all steps. S ' © [5x315]

L \//\/\ : Pe:omde ) ’

Cu(0Ac),

1. Pyridine. . ' - Pagelof4




B) ES(pla_in Captbdati\'/é éfff;ct'for st'abilitjr of free r_ad'i'c'ablbs"with exampléé. o [5]

Q.NO.3.

How would yéu bring about the following conversions? Write C‘oinplete mechaniSms for gll"st'eps b
[4X5=20] .

nvolved.
C,Hs CoHsw -
! SN . \II
C,H; : CoHs
CH,
WGy, CH; HO e
1L - I SN
: _ ’ O -

. Q. N_'o; 4.

“A) How can you convert alk\ ne. nnto cis- alkenc and trans a]kene‘) (lee complcte

' mechamsms P e % F T S ""[_5] :
B) What i is Wolff-Klshner reductlon? vae example W1th complete mechanlsm [5]

(,) Explaln v&hy ‘\IaBH4 1educes aldehydes and ketones but not the carboxyhc acxd" lee

complete rmchanmm ol reduction of Ketone with \IaBHq . o [5]; |

I)) Why does Birch reduction on benzence deri llele\ mth an a,lu.lmn \lonalmg> group

happcn at ortho and meta poeltlons" prlam w1th mechamsm S ’[5]

Q NO.5
Wme a note on the tollowmo rcactlons (1eacuon mechamsms and synthetlc : )
: apphcauons). o SO T | “0 X2= 20] -
L Stobhe condensation -

Page 2 of 4

1. Mannich reaction



" Q.NO:8. |
: A) - How could ‘you use UV / visible spectroscopy to dlsungulsh between the'compounds in_

each of the followmg pan*s”

R
1H.
@ o g (b)
B) - Briefly answer the following questions . ' , [2x4=8]

I.  Whatis vacuom UV region?
| What is difference between Anax and cmax? _
HI. Whet is so.lvcnt ch—o‘ff wavelcngth? Give examplo
“,.IAV. -~ 'How can we use UV / V‘IS spectroscopy forthe deterﬁqinatic)n ‘of

concentration of a single absorbing substance in a solution? -

. Q.NO.9.

A Briefly answerthefollo“mgquesuons o [2 x- 10)

1 Whal is d1 Hex cnce betwcen combmat]on band and dxffercncc band’)
L Dclummc (h(. lowl numbcr o[ p()ssnhlc v 1bmuonal modes for cmbon le‘(ldC.
[ How can you nwdtly distinguish ulclchydcx ltom l\ctoncs by tmmm mlmrcd
' spectroscopy? S . ' L
g Iv. '»What is ﬁngerprmt regnon in 1nfra1 ed spcctrum?

' V. Compare the str ctchlng hcqucncy of O —D and O —H bonds

o B) | HOW will YOU dl'ilmomsh bctween the followmg pdus of compounds w1th the hclp of IR{" j;:,:

L 'Acet.o“nc and eﬁiyl alcohol
1L Acetic acid and ethyl acetate | o
CHL “Propyne and acetonitrile .- . 0 i S Piige 4 of 4

V. (‘yclohc\anol and phcnol



S ‘and labcl cauh chn al cmbon dtom as R or S’

: B) '_ "Dcscrlbe the dltferent methods used for the 'resolutlon of racermc m1x ure. € 15

e tor eflch melhod
o) 5Di Fférénti,afte th‘_c tl’o.lloWi-tf)‘g te‘rn'is_ ﬁwiﬂj ,éx_aﬁj"p lﬁes," B

L Conﬁcruxatmml 1somensm and uonfounatmnal 1somensrn
SR | R’xcemlc mlxtme and Meso oompound e ‘
LTI '»Tmsmnal wam dﬂd Angle suam He s

IV 5E1ythro 1somer and threo 1somer \

A -Dnaw all powblc wnlonna(nons ol cach oL tlm lollowmgj moluculcs and gxplam wh:ch is

: ,‘:'mOlLblde(« IR TR S SRS R " l3>\5“9J

4 I czs- -Ethyl 3-phenylcyclohexane
| II.'_' 1 3 5- Trlethylcyclohexane (all czs)

III Propane R

} B) B 'f’-:"‘Draw both the geome‘mcal 1somels f01 the followmg compounds and a531gn Z of 'E

b demgnaﬁon to each of them
e I: 2 Bromo—3 methvl 2- pentene o
II 1 Bromo 1 chloro 2- 1odoethylene

o ? Mcthyl ’% hewme RO

. C) '_.'__;Clasmfy thc follong compounds as optlcaily aotwe or optxcally mactwc J umiy your i

L ._._answer
e COOH

Ccoon

o any S



UNIVERSITY OF THE PUNJAB

Part-I A/2018
Examination:- M.A./M.Sc.

0000000000000 000000000 00

ROIINO. ceecreccecciacacannss

Subject: Chemistry (Old & New Course) TIME ALLOWED: 3 hrs.
PAPER: IV (i) [Biochemistry] MAX. MARKS: 100

: NOTE: Attempt any FOUR questions. All carry equal marks.

Ql.i Write a note on the energy value of foods. 10

i | Enzymes are specific in action. Keeping in view the concept of active site, discuss 10
the idea of enzyme specificity.
iii | With respect to function and properties, differentiate between glycoproteins and 05
proteoglycans.
Q2.i " 05

Reaction rate and pH
for two different enzymes Key -
e Papsin
S0 e Teypsin

Reaction rate ——

I W W S S W
pH = The graph shows a typical effect of pH on
the reaction rate for two different enzymes. Describe and explain how pH affects
enzyme activity.
ii What do you understand by the following terms? Outline their importance in the 08
study of enzymes. : ,
(i) K (i1) Vimax (iii JKcat (vi) Binding energy
iii What are the six classes of enzymes? Briefly describe the type of reaction catalyzed | 12
by each class and give an example. ' ,
Q3.1 | The pK1 and pK2 values of isoleucine are 2.36 and 9.68 respectively. Calculate the | 10
pi of isoleucine and also show its structure at these three pH values. |
ii Define the primary, secondary, tertiary and quaternary structure of proteins. 04
iii. | Haemoglobin plays an important role in the transport of oxygen in the body. Write | 06
a brief note on the structure of haemoglobin.
iv | Write the equation for the formation of a peptide bond between a glycine and | 05
valine residue. Label the amino and carboxyl terminals.

Q4.i | With reference to their role in living organisms, explain the differences in the 10
structure of DNA and mRNA.

ii | Differentiate between a nucleotide and nucleoside. 02

i Diagrammatically show the hydrolysis of RNA under alkaline conditions. 05

iv__ | Discuss the distinguishing features of A, B and Z DNA. 08

Q5.1 | Discuss the biological roles of lipids with examples. 15

ii | Write a note on the classification of fatty acids. 10

Q6.i | Glycosaminoglycans are important constituents of the skin and help in preventing 05
dryness. With the help of examples, define glycosaminoglycans.

ii | With the help of structures differentiate between the following: 12

(a) aldohexose and ketohexose

(b) hexose and pentose

(c) D and L sugars ,

(d) alpha and beta glucose
(e) reducing and non-reducing sugars
(f) starch and glycogen

iii | Write a note on structural polysaccharides. ' 08

Q7.1 | Define buffers. Explain the phenomenon of buffering with the help of Handerson- 10
Hasselbach equation and elucidate the importance of buffers in biological systems.
ii | Write short notes on any three of the following: ' 05x3
(a) role of vitamins ‘ '
(b) saponification and calculation of saponification value

(c) energy requirements under different living and physiological conditions
(d) reversible enzyme inhibition

(e)biological significance of glucose
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Subject: Chemistry (Old & New Course) TIME ALLOWED: 3 hrs.
PAPER IV (ii) Analytlcal Chemlstry] MAX. MARKS: 100 __

NOTE Attempt any FOUR questions. All questions carry equal marks.

a. Discuss various types of errors. How can you minimize/measure them? 10,15
b. The following masses were recorded for 12 different masses (all given in grams):

5.683 5.549 5.548 5.552 5.620 5.536 5.539 5.684 5.551 5.552 5.554 5.632

Report the mean, median, range, standard deviation, and variance for these data.

Q2.
a. Explain the extraction of metals by solvent extraction. How does pH affect the
efficiency of extraction? 13,6,6
b. Why is solid phase extraction preferred over solvent phase extraction? ’
Write the applications of solvent extraction in analytical Chemistry
Q3 § | ,
a. Write note on Van Deemter equation. - 10,8,7
b. Compare the advantages and disadvantages of paper and thin layer chromatography.
" ¢. How can you detect colorless spots in paper and thin layer chromatography?
Q4
a. Define interference. Describe it with respect to atomic absorption spectroscopy. What
steps can be taken to minimize it? 9,88
b. How flame is used as an atomizer? Briefly explain its events. o
c. How is atomic absorption spectroscopy better than flame emission spectroscopy?
Q5
a. How do UV/Vis radiations interact with organic molecules? Explain the effect of
conjugation on UV/Vis spectra. ' 12,9, 4
b. Discuss the Beer Lambert law with respect to chemical and instrumental deviations.
c¢. Differentiate single beam and double beam spectrophotometer.
Q6 |
a. Write a note on cation and anion exchange resins. 10, 10, 5
b. Write a note on water softening by ion exchange chromatography.
c. How ion exchange resins can be regenerated?
Q7

a. Draw the optical layout of flame photometer. Briefly discuss its components. 6, 13, 6

b. What is electrophoresis? Describe capillary zone electrophoresis. Also, illustrate the
advantages of capillary zone electrophoresis over traditional electrophoresm methods

c. How electrophoresis is dlfferent from other separation techmques‘7
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Subject: Chemistry (Old & New Course) TIME ALLOWED: 3 hrs.
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NOT E: Attempt any FOUR questions. All questions carry equal marks.

Q. No.1 " (a) Explain the | bcnlma point curve’ and how it is useful in determining composition of the vapors in
distillation process. 8
(b) Describe the basic components of a factional distillation column and its working with the help of a
diagram. 8
(c) Describes the different procedures by which halogens are introduced in the organic compounds and also
describes the different derivatives of chlorines. 9
Q. No.2 (a) Write down the manufacturing and industrial apphcauom of phthalxc anhydride. 13
(b) Explam the Sol\'av process for soda ash manuhctun ing. 12
Q. No.3 (a) Discuss the classification of detergents along with suitable examples and their applications. 15
(b) Describe the continuous method of soap manufacturing with the help of flow sheet diagram. 10
Q. No4 (@) Write down modified soda lime process for water softening. 12
“(b) What do you mean by demineralization? Which types of resins arc used for this purposc? 13
Q. No.5 (a) Explain the annealing process in glass manufacturing also explain its significance. 12
(b) Describe the types of safety glasses and also discuss their manufacturing. 13
Q. No. 6 (@) Describe different chemical reactions taking place in rotary kiln during cement manufactaring. 13
b What do you understand about sctting of cement and how it is tested? 12
Q. No.7 Write short notes on any three of the following: 25

(a) Colored glass

(b) Cleansing act.on of soap
(c) Nitration

) Caustic Soda

(e) Ton exchange resins
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