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CHEMISTRY- General
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Candidates are required to give their answers in their own words asfar as practicable.

Thejigures in the margin indicate jull marks.

( New Syllabus )

CEMGT-22A

Answer any eight questions. taking one from each Unit.

UNIT -I

~-I

1. a} Draw the labelled phase diagram of CO2 system and describe it.

b} What do you mean by an azotropic mixture ? How does an azotrope .

differ from a chemical compound?

Ul~ m '''!iG"'1~~'t ~ <W1 ? Ul~ m "'\e'(;"'11~ ~'t '{3 '!ll>1BlH<!5 cim5f'!1 ~~

9ft~~ ?

2+3

3
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c) For the reaction PCI5(g) ~ PCI3(g)+CI2(gl. express Kp in terms of

degree of dissociation ( (l ) and total pressure ( P ). How is the Kprelated

to K/Qr the reaction? 3 + 1

PCI5(g) ~ PC13(g)+CI2(g) <.!l~MQpmfG~~ ~ (K ) -\!l~ "fC'f f<k~flSi"'l ~. P
( (l ) '8 ~ Df9f ( P )-<.!l~~ ~9f"'I ~ I MQpm~ ~ K <.!l<f~K -\!l~ ~~

p c

~ ~?

2. Draw a Carnot cycle on a 'P - V' diagram. Deduce the expression for the

efficiency of a Carnot cycle working between two temperatures

T 1and T 2 (T1 > T2). 2 + 3

a)

'P - V' ca1~ <.!l<llfG<tm'ft .~ ~ ~ I T 1 '8 T 2 (T1 > T2) 1ffl \5f~ ~~

~ <.!l<llfG<tm'tf ~ <l5f~'if'~\!)f~tfi1~fa,f ~9f~ ~ I

b) 4Deduce Gibbs-Helmholtz equations.

c) Prove that 'all spontaneous processes are accompanied by an increase

of entropy'. 3

Unit - II

~-I1.

3. What is the difference between order and molecularity of a chemicala)
reaction? 3



concentration of the reactant.

CEMG(GEN)-02 104

b) What do you mean by half-life tl/2 period of a reaction? Show that for a

first order reaction half-life period ( tl /2), does not depend on the initial

2+3

f.ClRl>m~ '5T~ (t
1

/
2

) ~ ~ ~ ? (Yf~ c<T, <!l<fifG ~~ ~ f.Clf\!t;m~
'5T~ ( t1/2) f.Clf\!t;~c~~~, ~ \5~ H~~~,rn ,I

c) Write down Arrhenious equation and explain the various terms used. I + 2

d) What is Quantum yield? 2

c<Pl~fiGf~ ~~9f1'M~ ?

4. a) What is photosensitised reaction? Give an example. 2 + 1

I5lR'1f~ \5iSSf)f.Cl~~ ~ <rC'1 ? <!l<fifG ~"f Wf 1

b) Write short notes on any two of the following: 6

~ c<Tc<ffirn ~ ~ ~~ ~ M~ ~
(1) Phosphorescence

(H) Autocatalysis

~~15l11:jG~

(Hi) Catalyst promoters.

c) A first order reaction completes 20% of the reaction in 10 minutes.

,Calculate the .spectflc rate constant and the half-life of the reaction. 4

10 ~ <!l<fifG ~~ ~ f.ClRl>~1~20% ~ ~~ ~ 1 <!l~ f.ClRl>m~ 15llt~ ~

~ ~ '8 '5Tl:f''5Il~~f'1 'l'f"frn ~ 1
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CEMGT-22B

Unit - I

~-I

5. a)
I ,

Deduce an expression for the pH of a solution of a salt Ofweak acid and
strong base. 4

b) State Lewis concept of acid and base. Give suitable example. 4

c) Deftne buffer solution with an example. Which of the following mixtures
in aquous solution would act as a buffer solution? Give reasons. . 2 + 2

~~ ~ !ffi~ ~~~ ~ I~ !ffi'1~ ~'1~m ~~J ~ ~

~'1~~~ ?~~~~ I

(i) CH3COOH+NaOH ( I : I mole ratio)

(ti) CH3COOH+NaOH ( 2 : I mole ratio ).

6. a) Define with unit the Specific conductance and equivalent conductance of

a solution. 4

b) What is meant by a reversible electrochemical cell ? Define standard

electrode potential. 4

c) How does equivalent conductance of an electrolyte vary with temperature

of the solution? Write the related equation. 2

~ 9j~<llf3:\!)1~~~ !ffi~ ~ ~~ ~ 9j~<lf\5\!) ~ ? <!l~ ~

~~~"1"i I

d) Define cell constant and state its unit. 2
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UNIT-II

~-II

a) State and formulate Raoult's law of relative lowering of vapour pressure
of a solution. State its limitations. 1 + 2 + 2

~'Bf ~~ ~~ ~ ~~~ ~lGCoiG~ ~ ~~ '{3 >j~~~~~ ~
~ ~ I ~~ ~ ~~l<l';jl\!)l ~~ I

. b) A solution of sucrose ( molar mass = 342 g/mole ) is prepared by
dissolving 68·4 g in 1000 g of water. Calculate the (i) vapour pressure of
the solution at 293 K and (ii) boilling point of the solution.· 2 + 2

68·4 g 1Wl>1Q81~( ~ ~ = 342 g/mole ) 1000 g ~ ~~ ~"f ~ <JSm
~ I (i) 293 K ~ ~~ ~9\ ~~~ (ii) ~~ 4f'{;"'lr~'i'f'Rt~ I

8.

c) State the principle of the determination of the molecular weight of a non-
volatile. non-electrolyte substance by the method of measurement of
depression of freezing point. 4

15I1~lffi, 151-~~~ ~ 9fVftC~ '¢ll"ff<r:rs ~~ ffl~ ~ ~ ~ ~
~~~I

a) What do you mean by electrophoresis of colloids ? What are lyophobic
and lyophilic colloids? . 2 + 3

c;<!Sl~"BJ@l~<!l"fBI~CG1~CJJ1C~1C'$1~>j~ ~ ~ c<IWrn ? G11C~lWM~ C~lG1C~\S~ ?

Al2(SO4)3 is more effective than K2SO4 in coagulating a sol. Why? 2

K2SO4 1511:~ Al2(SO4)3 ~ \!)~~ ~(f<I) ~ c;<!S"'l ?

b)

c) Write short notes on any. two of the following:

C<r ~ ~ ~ '{3~ '>j'~~~ ~ Wf~ g

(i) Gold number

~~~~

(H) Tyl!dall effect

~~M

2+2

(Hi) Isoelectric point.

~~w.rl
d) How can a Ag-sol be prepared?

Ag-~ ~ ~ <JSm <1m ?

2
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CEMGT-22C

UNIT - I

~-I

9. a) Write notes on: BAC2 mechanism of ester hydrolysis.

~ ~~ g -£l~ I5It:!'t~Cwr'1~\~ BAC2~ I

3

b) Trimethyl acetaldehyde undergoes Cannizzaro reaction but acetaldehyde
does not. Explain. 3

~~ 15I11Pt'Gl~~J~:\S<l5J1fiilSltc~t~~ I5I\Xf~'1 <ruI ~ I5IJ1~'Gtrs~ <ruI
fit I c<F!<ut~ ~ I

c) Write short notes on any two of the following: 3+3

(1) Osazone formation

(It) Perkin reaction

10. a)

(Hi) Aldol condensation.

~ '<Jo{)15<lilI

Between CH3COOH and CICH2COOH which one is more acidic and

w~? 2
CH3COOH'6 CICH2COOH -<.!l~m;~ ~ ~ ~ '6 c<F! ?

b) Carry out any two of the following conversions: 3 + 3·

(i) Benzaldehyde -+ Cmamtc acid

(ii) Glucose -+ Fructose
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11.

12.

c) . 3

(Hi) Benzaldehyde - Benzil.

c<f@liFs~~\5 _ ~ I

Establish the open chain structure of glucose.

qt<tlIC\St~~~~~~~~ I

d) Give an example of crossed Cannizzaro reaction.

~ <PJlffilSflC~1MRt>~rn~<1$ ~"I ~ I

UNIT - II

~-II

What will be the action of Sodium nitrite and dilute HCI in cold condition
. 0'

( 0 - S C ) on the following: 6

.~ cifi'i'f~m~~ ~ ~ ( 0 - SoC ) HCI '{3 ()'Iru,~f~"'l~:g~(oG~fcWm
~'flg

(1) Ethylamine

a)

~~~
(H) Dtmethylamme

~~~
(Hi) Triethylamine.

~~~I

b) Write a short note on Gabriel-phthalimide synthesis of amino acid.

~ ~'fl g 'itJI9C~il1-~JJlfC'1~~\5 ~ \5IJ1~~C"'l1 I5lJI~C\5~ ~\~"I I
Explain the basasity order: NH3 <CH3NH2 -e (CH3)2 NH.

,*I~<tl~~ ~ <m~ ~ g NH3 < CH3 NH2 -c (CH3)2 NH
. , .

4

c) 3

a) Write notes on Clatsen Rearrangement. 3

~ ~'fl g QlS~CISf"'l~ ~ I

(1) Discuss diazocoupling reaction of aromatic 10 amine while
achieving the diazo compound .

. I5lJl~IC~fG<tl 1 0 ~ \5r~IC\StI<tlI~\ MRt>m~ \51~lCISfI 8ft'i'f ~~9f;j <lITI!,
'5fll:G1If)"'lI~ I

b)

(H) Aliphatic 10 amine fails to respond this test. Why.? .

~ I5lJIfC'1C<J>fG<tSI ° ~ ~~ MRt>m~~ ~ ~~ I (;<!SrI?
3 + 1
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c) Show the structural change of Zwltterion with the change of pH of the
medium. ~
~~ pH 9j~<1~(fl ~ I5lHl(fl~ ~ ~ 9j~<1f\!)~ ~ ryf~ I

d) Write name and formula of one amino acid.

~~ 15lJ1~1~(fl1I5lJ1PtG\s'!1~ \G ~\~ ~~ I

Carry out the following conversions:

~ 9j~<1~i1fG ~\~ ~ ~

e)

13.

14.

3

Aniline -+ Bromobenzene.

I5lJ1Ptfdii1 -+ CA1G~lG<1i1f$i1I

CEMGT - 22D

UNIT-I

~-I

a) Give a brief account of geometrical isomerism of comple?{es with co-
ordination 4. 4
DBf ~~ ~ ~ cm~m iSlJlfil!\!l<t> ~~1<1~\!l1~\~9j 15l1GC11b<l1~ I

Distinguish between the following two complexes by chemical test:

'!11~mPt<t>~ ~~~ ~q ~ 9f1~ ~~ ~

(1) [ Cr (H20)6 ] Cl3

(il) [ Cr (H20)3 ] C13·

b)

4

c) Give the IUPAC names of the following compexes :,

IUPACf*-f~:r15l1l:l1~~~ cm'ii~m~q~ ~

(1) [ Fe(H20)5 NO ] SO4

(11) K4 [Fe(CN)6]

(H1) . [ CO(NH3)6 ] Cl3

(tv) [ Cr (NH3)6 ] C13·
4

a) Give the preparation and two uses of any three of the following
compounds: 3 x 3 = 9 •

~ \G ~ ~~ ( c<! C<1SR ~ ) ~ cm'ii~m~
(i) Potassium permanganate

9j'(;lf>1~l~ 9jl'!1~Jl511Ci1'G
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Hydroxylamine

?Z1~Q;ilj";ji71~

Sodium bismuthate

C)jlf\s?Jl~~$
(tv) Chrome alum

[It)

(lil)

b)

(v) Perchloric acid.

9jl'!1~@<15~1

Write a short note on Mohr Salt.

~ ~~ ~ ~ C'f<T'1I

UNIT-II

~-I1

15. a) Give the name and formula of the principal ore of mercury. How is it

extracted from this ore? 2 + 3

~ ~~ '5l1<15Rtc<ll'!1~ '8 )j~"c<ll\5~~ I..Q~ '5l1<15Rt<15C~ ~ 9fBf'f ~

~~I

What is electroplating? Explain with gold salt.

~Ci71<15CUlcmG~~ ~ ~ ? c'iWS ~"RI" ~ <Ut~ m I

2+2

c) Give a comparative account of Be-Mg-Ca with particular references to

there electronic configuration and oxidation states. 4

Be-Mg-Ca-..Q~ ~~ ~Ci71<15U"'lf<f.:ur>i 1(3 iSfRI'1~-<Q~ ':i!i71"'l1~C1<15'5llCi711b"'lt~

16. a) What is meant by galvaniztion ? What is its utility?

r;jJli71\51"'l1~0S1"t"'l~ ~ ~ ?..Q~ ~~ ~ ?

b) Give the name and formula of the principal ore of Silver. How is it

extracted from this ore? 2 + 4

Pti71\51e'!1'!1'i~ '5l1<15Rtc<ll'!1~ 1(3 )j~"c<ll\5~~ l..QfG~ ~ '5l1<15Rt<15C~ ~ <!Sm

~?
c) The COinage metal ions in + 1 oxidation state are colourless but in

+2 and +3 states they are coloured. Explain. 4

+ 1 iSfrn'1)j~~ ~.m~~~~+2 ~~ +3 iSfrn'1 )j~~ ..Qm~~
C<15"'l<Ut~ ~ I

3

3
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( Old Syllabus )

Duration: 3 Hours Full Marks: 100

Candidates are required to give their answers in their own words asfar as practicable.

TheJigures in the margin indicate Jull marks.

Answer any eight questions. taking one from each Unit.

UNIT - I

~-I

1. a) A reversible Carnot engine functions between temperatures T 1 and
T2 ( Tl > T2)' Oeduce the efficiency of the engine with a proper

P-V diagram describing each step .."Efficiency of Carnot engine is always
less than one." Justify the statement. 4 + 2

.Q~ ~ ~ ~~ T1'8 T2( T} >T2) \5l~ jfC~ ~ ~ I ~~

P-V CC1~ ~ ~ 9f<Ifu <I~ ~ ~~ <tS~\f'ff>\5'~ ~ *l9( ~
~ I '~'11~~ ~ ~ ~ .Q"<tS\5fC9f'l'li1~ I" ~ <I~~ ~ ~ I

b) 1 mole of an ideal gas ( C V = 5 cal ) is at 1 atm. and 27·C. It is reversibly

changed to 7 atm. at 90·C. Calculate change in entropy. 3

27·C~ 1<mproC'fDlC9( 1 ($1~~ (CV= 5 cal )~~

90·C ~ '8 7 <mproC'f DlC9( 9(R1<1N5'5~ ~ I ~~ ~ 'i'f't-U ~ I

c) Write short note on anyone of the following: 3

(1) Gibbs free energy

(il) Nernst distribution law

(iii) Azeotropic mixture.
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2. a) State Le .Chatelier's principle. Predict the conditions for higher yield of
NH3·for the reaction: N2 + 3H2 = 2NH3, H = - 22 kcal. Find the ratio of
Kp and Kc at 298 K for the above reaction. 1 + 3 + 2

G'fI ~1N5fci~<i'l ~ ~ m 1 N2+ 3H2 =2N113,H = - 22 kcal. ~~ f4Rrm~
NH3~ ~~~ ~ ~~~ ~ 1 ~~ f4Rrm~ 298 K ~ K IS

, P
Kc -<!l~ ~~ ~ <f5\5 ~ ?

b) Write the down 'phase rule' and explain the terms Involved. Draw the
phase diagram of CO2 system. What Is dry Ice? 2 + 3 + 1

~' ~'1.'l1S~ 9f11~~ <m~ ~ 1 CO 2-<!l<i'l>r'tt N~ ~ 1 ~ ~

~?

UNIT-II

~-II

3. a) Describe the principles of two methods for determining order of a

reaction. Half-life period for disintegration of Radium is 1600 years. How

many years will it take for the disintegration of 80% ? ( 2 + 2 ) + 2

f4RrM~ ~ ~m~ ~ ~ ~~~ I,c~fQ,m~f1C~liSi(fl<i'l\5!~ '!ilHIl$tG4 1600

~ 180% f4C~tiSi(fl<i'liSMJ ~ ~ G'fI~ ?

b) Write down the expression of temperature dependent Arrhenious

equation on reaction rates, explaining the terms involved. What do you

mean by 'Energy of activation' for a chemical reaction? 2 + 2

~ ~~m <m~ ~ ~ ~'5BI ~~ ~ '!ill~C~HmC>i~

~'tffl ~'1.'l 1 ~l~I~H<fi f1Rrm<i'l '>iUi>~<fi<i'l'1Xffui' ~ f<ti ~ ?

c) Explain 'autocatalyst' and 'promoter' with example. 3
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4. a) Write short notes on the following: 4

(1) Chemiluminescence

(11) Phosphorescence.

b) What is 'photosencitized reaction' ? Explain with example. 3

c) Distinguish between photochemical and thermochemical reactions. 3

d) Calculate transmittance, absorption and absorption coefficient of a

solution which absorbs 90% of a particular wavelength of light when

passed through a 1 ern cell containing 0·25 M solution. 3

1 em ~ "IT;~~ 0·25 M !i<!t~ ~~ Nv.J <!l<llfG ~ ~<;1!i'f'Ct1C(j<;1 ~

~ 90 ~~Xj ~ ~ l!i<!t~ transmittance. absorption <!l<l~ absorption

coefficient 'i'f~ ~··I

CEMGT-22B

UNIT - I

~-I

5. a) State Lewis concept of acid and base. Give suitable examples. 2+2
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.b) Define buffer solution. Explain the mechanism of buffer action with an

example. 1+3

Hel solution with the volume of NaOH solution added. 4

c) With the help of a diagram. show the variation of conductance of a given

@!~ ~ ~ ~ net ~~ 9jB111~1 ~ ~'1 c<!l'lt ~ NaOH ~~

'5lH!\!)c<'I'$I~ 9\B11f'5\!)~ I

6. a) Deduce an expression for the pH of a solution of a salt of weak acid and

strong base. 4

b) Define specific conductance and equivalent conductance of electrolyte

solutions. Establish a relation between them. 4

~~~ ~'Bl ~~ 9\B111~1 '{3 ~ 9\B111~1'$I ~~~ ~ I ~~ -m;~

~~~I

c) . Standard electrode potential for Zn 2+ IZn and Cu 2+ leu are - 0·763 volt

and 0'337 volt respectively. Construct the cell. cell reactions and

calculate the standard e.m.f. 4

Zn 2+ IZn '{3 Cu 2+ leu ~~ ~ ~'1~'1~~~~ - 0·763 ~

'{3 0·337 ~ I~ ~~, ~ ~ ~'{3 $TI'1 e.m.f -<Q~ ~ 'It'f.n ~ I
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UNIT-II

~-II

7. a) State Raoult's law of relative lowering of vapour pressure. How can the
molecular weight of a solute be calculated from measurement of relative
lowering of vapour pressure? 2 + 3

~~ '5Itt~ ~ ~o~ ~~~ ~ ~ ~ I ~~ '5Itt~
'5l<l"'l~(fBl~9f C~ ~ \!l~ ~ I5Tlm 'GISR ~cfu ~ ~ ?

b) A solution contains 5 gm urea (M = 60) per 100 cc of water. If the density
of water at 25°C Is 0·998 gm/ c.c .. calculate the osmotic pressure of the
solution. (R = 0·082 lit. atm. deg-I mole-I) 3

~ 100 cc ~ 5 gm ~ (M = 60) ~ ~'Bl ~'1 Dl9f 'i'f'RI ~ I

50 ~=' ~I -12 C ~~~I~ ~ ~ 0·998 gm/c.c. I (R = 0·082 lit. atm.deg mole )

c) Derive the relation between osmotic pressure and relative lowering of
vapour pressure for a dilute solution. 5

8. Give two examples of lyophobic and lyophilic colloids. Which of them Is
more stable and why? 1 + 3

C1tc~t~fdl<q> \!l~, C11C~lC<rtM<q><q>CC1tC~\S~~ '1fG ~'1 ~ I \!l~ -m:~ ~ ~
\!l~, ~ ?

a)

b) The lower is the value of Gold number. the greater is the protective
action. Explain. 3

. ~cPf,~ ~ ~ ~~, ~,~'1 ~ \5\5 c<TIXI~ I <ut~ ~ I

c) Write short notes .Y- any three of the following:

~,fiir~ ~ ~~ (c<! c<WI~ ) g

(i) Isoelectri~ point

(ii) Tyndall effect

3x2

(iii) Peptlsation

(Iv) Schulze-Hardy rule.
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CEMGT - 22C

UNIT-I

~-I

9. a) What is eptmertsatton ? Explain with example. 3

b) Write the mechanism of anyone of the following: 3

(1) Esterification of carboxylic acid ( acid catalysed)

(it) Base catalysed hydrolysis of ester.

c) Write notes on any two of the following: 2x3

(1) Clalsen condensation

(iI) Perkin reaction

(Hi) Aldol condensation.

10. a) How can you prove the presence of - CHO group in Glucose and >C = 0
group in Fructose? 5

b) Write the reaction of chloral with NaOH. 2

- - -- ---

-------.----
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c) Why does trim ethyl acetaldehyde participate in Cannizzaro reaction but
acetaldehyde does not? 2

~ ~~ ~P1UJ1G'j~~J~\S <tSJlrniSTm:l1 RfJJ>~j~ \5[~¥f~'t <tSTIf ~
\5[J1P1UJ1G'j~~~\S <tSTIf on ?

d) Boiling point of salicyldehyde is less than p-hydroxy benzaldehyde.
Explain. 3

UNIT-II

~-II

11. Picric .acld is strong acid than phenol. Explain.a) 2

b) Write the mechanism of coupling reaction: 2

c) Write short note on any three of the following: 3 x 3

(t) Hofmann degradation

(it) Sandmeyer's reaction

(Hi) Garbriel's phthalimide synthesis

(tv) Claisen rearrangement.

12. Describe the preparation of the following compounds:a) 2x3

(1) Resorcinol

(H) o-nttrophenol.
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b) Show Zwtttertoruc structure of two a-amino acids.

c) R-NH 2 can be prepared from RCONH2 but R2 - NH cannot be prepared

from RCONHR. Explain. 3

RCONH
2

C~ R-NH2 ~ ~ <m:r m RCONHR C~ R2 -NH ~ ~

<m:r on I<u1~ ~ I

d) Transform: Aniline -+Chlorobenzene.

~ ~ g Aniline C~ Chlorobenzene

CEMGT - 22D

. UNIT-I

~-I

13. a) What are chelate complexes? State the use of a chelate complex in

chemical analysis. 2 + 1

b) Give a brief account of the stereochemistry of complexes with co-

ordination number 4. 6

c) Give the IUPAC names of the following :

~~m rUPAC ~~~ g

[ Cr (H
2
01

3
C131 K3 [Fe (CN)6J. [ Co (NH3)5CI ] Cl2

2

2

3
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14. a) Of the following compounds which one is a double salt and which one is

a complex salt? Give their formulae: 2+2

~ 8ft'i'f~m'mf:lJ ~ ~~ C1<!~~<!, c<f.filJ'ij ~ "l<!~~ I \5Too:l ",~

M~

(1) Mohr's salt

(11) Potassium ferrocyanide.

b) Write short notes on any two of the following: 2x3

(1) KMn04

(11) Hydroxylamine

(111) Sodium bismuthate.

c) 2

UNIT-II

~-II

15. a) Give a comparative account of the elements Be-Mg-Ca-Sr-Ba with

respect to their oxidation numbers and the solubility of their sulphate

salts. 3+3

Be-Mg-Ca-Sr-Ba di'W!~m~~ ",~ '8 ~ G'j<!('B1 ~ '1tt~ ~C1"l11G4~

I5lt(ft11t>"l1 ~ I
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b) Write short on anyone of the following: 3

Galvanisation. Electroplating ..

c) State what happens when dry chromium oxide is heated with aluminium

powder with equation. 2

d) What do you mean by desilverisation ? 2

16. a) Give the name and formula of an ore of Lithium. Give the principle and

reactions of the extraction of lithium from this ore. 2+4

Mf~ <!l~ '5Il<flR1C<fl~ ~ IG ~\~ .~~ I <!l~ '5Il<flR1<fl C~ Mf~ HI!I>IAW'H1

~~~~~I

b) Give the' common oxidation states of gold. How is gold soluble in aqua

regia. 2+2

c) State what happens when potassium chromate is mixed with barium

chloride solution with equation. 2

d) Wr·ite the name of the reagent used to detect Ni in solution.


