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Instructions to the candidates :
1. 6 Y- 8 5 o 7 3 aelr vt e AR R |

This question paper consists of three questions and all questions are compulsory.

2. . eI U % 3 3T U AT | |
Marks for each question have been indicated on the right hand margin.

3. T — 1 o iR e i & 1 3 e 8 o faehed e 21

There is no internal choice in Question No. I, remaining questions carry internal
choice. ’
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The first question is of very short-answer type consisting of 15 compulsory
questions. Each one i$ to be answered in one or two lines. Question No. 2 is short.

answer type, word limit is 100. Question No. 3 is long answer/Essay type, word
limit is 300.

5.- &t Wreg HiHT & TS ], IHH! IO B |

Wherever word limit has been given, it must be followed to.

6. W¥-UA % ITER € TE & IW HAFER ¢ | W WA F fafim ami & sw
iFEE w9 & wagar g T 37k e 3 Al & sae A ford |
Question should be answered exactly in the order same as mentioned in the
question paper. Answer to the various parts of the same question should be

written together compulsorily and no answer of the other question should be
inserted between them. - '

7. af Forel s Topelt webre Y crearmetss e s AR Y 4 e 36 frdh e ailieh
T IS TG ! A/ HHET SR |
In case there is any error of factual nature or printing, then out of the Hindi and
English version of the question, the English version will be treated as standard..

1. TfaRee sos ag-sHE TR sm s mQuwEi | fofae: 15x 4 =60

Give answer of the following short answer type questions in one or two lines :

(A) “gieset” s SiffPeaar Rigia w=w g ?
~ What is “Heisenberg’s Uncertainty. Principle™ ?
(B) “SIeT UiHE T <hl AT Hifrg |
Explain “Joule — Thompson’s Effect”.
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Write “van der Waals equation” for ‘n’ moles of a real gas.

(D) “hi W R ?

What is “Zeeman Effect” ?

(E) @ﬁaﬁ(ﬁg—%ﬂ)ﬁa%m‘ﬁm’m‘ﬁaﬁﬂ?mw
R ?

What is ‘reduced’ or ‘condensed’ phase equation for a two component (Pb-
Ag) system ?

F) e Suiig o & R Qs T (W) 9 T (ﬁm)%ﬁmwﬁmﬁ
Y “eurar wiem” TR | (T, > Ty)

Write the expression for the efficiency of a Carnot heat engine working
between two temperatures T, (source) and T, (sink); (T} > T,).

(G) 5 HIT AT 79 I 27 9C |79 TR T 8 e A i & 80 TR fep
ST 2, e i 3 e Ty i <6 e I |

5 moles of an ideal gas is expanded from a volume 8 litres to 80 litres at
27 °C. Calculate the total entropy change during this change.

) WWW%,WWHWI

What is enzyme catalysis ? Explain with suitable examples. .

@ “HEatEE " w1 ?
What is “Kohlrausch’s Law”.?
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¢ Teedt RRi H TR L2 « 100 Hf/FFE @ @ I6S fag & qwed
queE” T e 7 (SeEH Gafd = 9.1 x 10728 7m)
(veties RIS h = 6.62 x 10-27 371 x HUS)

What will be the “de-Broglic Wavelength” of an electron whose speed is
1.2 x 1010 cmy/sec. ? (mass of electron'= 9.1 x 10 gram)

(Plank’s constant h = 6.62 x 107 erg, sec.)

(K) Tie 3t wreg fauf weef i € 2

Why glue and honey are sticky substance ?

@) Tt sem-Tamiie sl % fog “ﬁ"l"rzﬂaaﬂi;' ) & o =
ferflam 1 .

Write the expression for quantum yield or efficiency (¢) for.a
photochemical reaction.

V) Frerfifaa @t w@oit % TUPAC - fafa -
1.  K;[Fe(CN)4] 2. [CoCly(en),] SO,
Write the IUPAC name of the following complex salts :
1.  Ks[Fe(CN)g] 2. [CoCly(en),] SO,

| (N) Mg2* 3R Ca2* JTRHI I Afehl a5 T R A | ?

What is the importance of Mg?* and Ca?* ions in biological system ?

(0) 1000 A° Timeed % fafertor & foT “usp smgwd” 1 7 fohell St /A
o 1 ST |
Find the value of “one Einstein” in kilo calory / mole of a radiation of

wavelength 1000 A°.
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Give answer of the following any ten questions : (word limit 100 words)

(A) et “sveftg w0 faeE Y pH it AT BY “aeCET-gHEe

(B)

©

(D)

M-SFS-1-2017 (04)
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Drive the “Henderson — Hasselbalch” equation for pH determination
(calculation) of an “acidic buffer” solution.

FH-fvE YU U STl faerm # aRE] 6 aretwmar 1 “diF T =
87

What is the “Wein Effect” for conduction of fons in aqueous solution under
high potential gradient ?

+ TREL - 0,, 05, 0, wn O # fruhl 99 wfi walfes &,
HHART |

Explain which of these species — O,, O;, O, and Oi_ will have the

maximum bond strength.

e FramER, srifEn wiwe (3W) W ag T e Sl
Iaet, st (1) qu SRS o (1) S e ang A g,

CNH,Cly = NHy,y + HCl,y , T T3 5 UEH R ESTHE ?

According to phase rule, in a closed vessel solid Ammonium Chloride and
its thermal products — ammonia (gas) and hydrochloric acid (gas) are in
equiliblium CNH4CI(S) ‘__h"' NH3(g) + HCl(g) . What is the number of

components in this system ?

10x8 =80
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Explain paramagnetic properties of d-block and f-block elements.

25 °C Tt Rieat Feiiee 6t et W faeaan 0.00179 7 wiy feet 8, 25 °C W
e aeiitse & “focan mwer” 6 oAt Hif |

At 25 °C the solubility of silver chloride in water is 0.00179 gm per litre.
Calculate the “solubility product” of silver chloride at 25 °C.

sl @ frafafy w1 “wpie fg” w0 ¢ ¢ W figid % IgER
m—wmﬁﬁm‘%ﬂ%w”ﬁ%ﬁﬁmt

“What is the “Quinoid theory” of working of indicators ? Explain the

mechanism of “Phenolphthalein indicator” in acid-base titration.

R g frn

CH,COOR + NaOH —> CH,COONa + R —OH
T Tehedt |

@@ oe/fa) @ e /) — 0+ O

(IR TY)
I W TE Tewhel! 1 TR I Tz @A L, o T i e
<1 Ffuferan & forg 30 forie By THTied <9 < SR |

In the following “Saponification Reaction” :
CH,COOR + NaOH —-> CH;COONa+ R ~OH
ester alkali
(a mole/lit) (amole/li)—> O  + O
(initially)
If initial molecular concentration of ester and alkali are same, find out the
integrated expression for rate constant of such second order reaction.
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M "‘W”@maﬂﬂﬁﬁgﬁ‘ﬁ:ﬁm@”@mﬁ?ﬁ%w
TTEEE ST (MO2T) ST €, Sai TS T, TRl |
Actinides have greater tendency to form complex salts more than

lanthanides. Actinides form oxocations (MO'?) but lanthanides do not,

explain it.

dP AH,
dT ~ TA

“FeRrT TR Gt I firia S qe FEeT THhieTd JHIsH
off wife T |

Derive “Classius — Clapeyron’s equation” for a liquid and vapour equilibria

® ﬁww%mwmwaﬁwm{ }'g{m

from Clapeyron equation {ji %"-} and also find the integrated form of
v

Classilis—Clapey'ron’s equation.

(k) it GTa srereenait % e s SRy |

Explain the gaseous law of corresponding states.

Ly fopelt Rererem Y Aeg “Rafdrse Terwar” AU “gedi SReRRAl T T %
T hl STE HRY |

Explain the effect of dilution on electrical ‘specific conductance’ and
‘equivalent conductance’.

M) ARG e F S T S “fafepeur Wea” aent fafe g wwisewl <A1
ARy | '

Explain the decay of an excited state by ‘radiative and “non-radiative”
pathways.
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3. frafafag 3 2 B A el & s - 3x20 =60

Give the answer of following any three questions :

(A) I 3 T R, ¥ % Reperes a9 (EMF) 71 39 % e
aﬁﬁaﬁm-*méﬁaaﬁmﬁ‘ﬁémﬁwml

Derive the “Nernst equation” of a reversible cell, showing the reaction
between electro motive force (EMF) and activities of the active constituents
of the cell.

®) ﬁﬂmﬁﬁ“%iﬂ*@?{mmqﬁ%ﬁ@uﬁnﬁaﬁz@aﬁ
US|

" What is ‘lanthanide contraction’ ? Explain briefly the reasons of its
occurrence and important consequences of lanthanide contraction.

©) @#%ﬁ%w%mwﬁmmmmﬁ%m (Freeer) i
“STeieh il Th ST T <ht ST 2 |

What is “Born Haber Cycle” ? Explain how the lattice energy of an ionic
solid molecule (crystal) is determined by it.

(D) “TiEH IARa” sflraet H semfad Hi Grnfaft 87 Aghica-
Ao’ Tty <) St s |

Derive the “Michaelis — Menten™ equation describing the mechanism of
kinetics for enzyme catalyzed reactions.
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