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RAN-1903000203020023

S.Y.B.Sc. (Sem.- III) Examination

March - 2023

Physical Chemistry : Paper - V

Time: 1 Hours ] 

k|Q“p : / Instructions

(1) 

“uQ¡ v$ip®h¡g  r“ip“uhpmu rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
Fill up strictly the details of  signs on your answer book

Name of the Examination:

 S.Y.B.Sc. (Sem.- III) 

Name of the Subject :

 Physical Chemistry : Paper - V

Subject Code No.: 1903000203020023

Seat No.:

Student’s Signature

(2) Ap âñ‘Ódp„ Ly$g b¡ rhcpN A A“¡ B ’C“¡ Ly$g 40 âñp¡ R>¡.  
(2) There are two sections in the question paper A and B having total 40 questions.

(3)  v$f¡L$ âñ“p¡ a¼s A¡L$ S> kpQp¡ rhL$ë‘ R>¡. 
(3) There is only one correct answer for each question.. 

(4) L$pmÆ‘|h®L$ Aæepk L$fu kpQp¡ rhL$ë‘ ‘k„v$ L$fu“¡ gMp¡.
(4) Select the proper option to make the statement correct. 

(5) “p¡“-âp¡N°pd¡bg kpe„qV$qaL$ L¡$ëpL$eyg¡V$f“p¡ D‘ep¡N L$fu iL$p¡ R>p¡.
(5)	 Non-programmable	scientific	calculator	can	be	used.

(6) Q.1 to 30 Multiple choice Questions Each carries : 1 Mark

(7) Q.31 to 40 Multiple Choice Questions Each carries: 2 Marks
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D

O.M.R. Sheet cfhp A„N¡“u ANÐe“u k|Q“pAp¡ Ap‘¡g
O.M.R. Sheet“u ‘pR>m R>p‘¡g R>¡.

Important instructions to fillup O.M.R. Sheet

are given on back side of the provided O.M.R. Sheet.
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rhcpN - A / Section - A

1. ‘pZu“p¡ Aper“L$ NyZpL$pf d¡mhhp dpV$¡, 

To determine ionic product of water, 

(A) Kw = [H+] [OH−] (B) Kw = [H+]/[OH−] 

(C) Kw = [OH−]/[H+] (D) Kw = [H+]

2. Å¡ L¡$V$pe““p¡ h¡N u+  A“¡ A¡“pe““p¡ h¡N u− lp¡e sp¡, TX$‘“p¡ NyZp¡Ñf,  

If u+ is the speed of cation and u− that of anion, then the speed ratio, 

(A) r = u+/u− (B) r = t+/1+t+ 

(C) r = t−/1−t− (D) r = t+/1−t−

3. Fe(OH)2 Aë‘Öpìe npf dpV$¡ Öpìesp NyZpL$pf (Ksp), . 

For sparingly soluble salt, AI(OH)3 solubility product (Ksp), .  

(A) Ksp = 2S2 (B) Ksp = 1S2 

(C) Ksp = 4S3 (D) Ksp = 27S4

4. AÏAp¡“p Cg¡L$V²$p¡r“L$ hZ®‘V$  rhõspfdp„ Å¡hp dm¡ R>¡? 

(A) k|ÿd$ sf„N (B) ‘pfÅ„bgu  

(C) ‘pff¼s (D) f¡qX$ep¡ sf„N 

The electronic spectra of molecules are observed in the  region. 

(A) micro wave (B) U.V  

(C) infra red (D) radio frequency

5. rÜ-^©h QpL$dpÓp i|Þe lp¡e R>¡, 

Dipole moment is zero for, 

(A) N2 (B) O2 

(C) Cl2 (D) All (b^p S>)



RAN-1903000203020023-D ] [ 3 ] [ P.T.O. ] P
0
8
4
3

6. rÜ ‘fdpÎhue AÏAp¡ dpV$¡ ‘qfc°dZ hZ®‘V$dp„ b¡ ¾$rdL$ hZ®‘V$ f¡Mp hÃQ¡“y„ A„sf  

In the rotational spectra of diatomic molecules, the spacing between two 

successive line is, 

(A)	 h/4п׀c	 (B)	 4пωe2c2µ 

(C)	 h/4п2׀c	 (D)	 4п2c/h

7. qÜ ‘fdpÎhue AZy dpV$¡, ‘k„v$Nu“p r“edp“ykpf iyÝ^ L„$‘“ k„¾$$dZ dpV$¡,  

For a diatomic molecule, the selection rule for a pure vibrational transition  

is,  

(A) ∆v = + 1 (B) ∆v = −1 

(C) ∆J = + 1 (D) ∆J = +1

8. AZy i[¼s õsf“p k„v$c®dp„ “uQ¡“pdp„’u L$ep¡ k„b„^ kpQp¡ R>¡?  

(A) E‘qfc°dZ < EL„$‘“ < EBg¡L$V$²p¡r“L$ 

(B) EBg¡L$V$²p¡r“L$ < EL„$‘“ < E‘qfc°dZ 

(C) EBg¡L$V$²p¡r“L$ < EL„$‘“ < EBg¡L$V$²p¡r“L 

(D) EL„$‘“ < E‘qfc°dZ < EBg¡L$V$²p¡r“L$ 

From the following relationship which one is correct regarding molecular 

energy level 

(A) Erotational < Evibrational < Eelectronic 

(B) Eelectronic < Evibrational < Erotational 

(C) Eelectronic < Evibrational < Eelectronic 

(D) Evibrational < Erotational < Eelectronic

9. ‘qfc°dZ hZ®‘V$ L¡$hp âL$pf“u hZ®‘V$ f¡MpAp¡ ^fph¡ R>¡? 

(A) ‘lp¡mp ‘Ë$p (B) kp„L$X$p ‘Ë$p 

(C) kdA„sfue (D) ‘qfc°dZue 

Which type of spectral lines consist rotational spectrum? 

(A) broad band (B) narrow band 

(C) equidistance (D) rotational
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10. $""S>¡ âL$pi“y„ âZprg Üpfp ip¡jZ ’pe s¡ S> âL$pi fpkperZL$ âq¾$ep dpV$¡ AkfL$pfL$  

R>¡.'' Ap r“ed, 

(A) g¡çbV®$ r“ed (B) g¡çbV®$-rbAf r“ed 

(C) N°p¡’k-X$¡$²‘f r“ed (D) õV$pL$®$-ApBÞõV$pB“ r“ed 

“It is only the absorbed light radiation that are effective in producing a  

chemical reaction.” This law, 

(A) Lambert law (B) Lambert-Beer law 

(C) Grothus-Drapper law (D) Stark-Einstein law

11. 1 dp¡g Fe+2 = . 

1 mole Fe+2 = .  

(A) 3F (B) 1 F 

(C) 2F (D) 4F

12. ^p[ÐhL$ hplL$dp„ sp‘dp““p h^pfp“u hplL$sp D‘f ’su Akf “uQ¡ âdpZ¡ R>¡: 

(A) ^p[ÐhL$ hplL$sp h^¡ R>¡ (B) ^p[ÐhL$$ hplL$sp AQm fl¡ R>¡ 

(C) ^p[ÐhL$$ hplL$sp i|Þe lp¡e  (D) ^p[ÐhL$$ hplL$sp OV$¡ R>¡ 

Effect of increasing temperature on conduction of metallic conductor is as 

follows: 

(A) metallic conduction increases 

(B) metallic conduction remains constant 

(C) metallic conduction remains zero 

(D)  metallic conduction decreases

13. m1 × m2 / m1 + m2  qÜ ‘fdpÎhue âZprg“y„ iy„ v$ip®h¡ R>¡? 

(A) ‘fdpÏcpf (B) g^yL©$s v$m 

(C) AZycpf (D) v$m 

For a diatomic system, m1 × m2 / m1 + m2 indicate what? 

(A) atomic weight (B) reduced mass 

(C) molecular weight (D) mass
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14. rhOqV$s ’e¡gp AÏAp¡“u k„¿ep A“¡ iugpg¡gp ¼hp¡ÞV$d“u k„¿ep“p NyZp¡Ñf“¡  

L$l¡ R>¡.  

(A) ¼hp¡ÞV$d âqL$eL$ (B) ¼hp¡ÞV$d “u‘S 

(C) ¼hp¡ÞV$d Ap„L$  (D) ¼hp¡ÞV$d rhOV$“ 

The ratio of number of decomposed molecules and number of absorbed 

quantum number is called . 

(A) Quantum reactant (B) quantum yield 

(C) quantum number (D) quantum decomposition

15. Dódpn¡‘L$ âq¾$ep dpV$¡ ∆H “y„ d|ëe . 

(A) F Z (B) O“ 

(C) AQm (D) i|Þe 

For exothermic reaction, the value of ∆H is,  . 

(A) negative (B) positive 

(C) constant (D) zero

16. ‘pZu“p¡ Aper“L$ NyZpL$pf (Kw) “u 25° k¡. sp‘dp“¡ qL$„ds S>Zphp¡. 

State the value of ionic product of water (Kw) at 25° c. temperature 

(A) 1.0 × 10−15 (B) 1.0 × 10−14 

(C) 0.9 × 10−14 (D) 0.6 × 110−14

17. L$ep âL$pf“u dprlsu ApZhue hZ®‘V$’u dmsu “’u?   

(A) S>X$Ðh“u QpL$dpÓp (B) bm AQmp„L$ 

(C) Qy„bL$ue k„fQ“p (D) b^p S> 

Which information does not obtained from molecular spectra? 

(A) moment of inertia (B) force constant 

(C)	 electronic	configuration	 (D)	 All
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18. CaSO4, BaSO4 A“¡ SrSO4  ^fph¡ R>¡. 

(A) õaŸfZ (B) fpkperZL$ õaŸfZ 

(C) ‘òps õaŸfZ (D) Ap‘¡g ‘¥L$u L$p¡C “lu  

CaSO4, BaSO4 and SrSO4 exhibit . 

(A) Fluorescence (B) Chemiluminescence 

(C) Phosphorescence (D) None of these

19. “u‘S> i[¼s A“¡ âqL$eL$“u i[¼s hÃQ¡“p sahs“¡ iy„ L$l¡ R>¡?  

What is difference between energy of product and energy of reactant? 

(A) K (B) ∆H 

(C) ∆T (D) dlnk

20. kq¾$$eL$fZ i[¼s“y„ L$ey„ d|ëe i¼e lp¡sy„ “’u?  

(A) ^“ (B) F>Z

 (C) i|Þe (D) ""B'' A“¡ ""C'' bÞ“¡ 

Which value is not possible for activation energy? 

(A) positive (B) negative 

(C) zero (D) “B” and “C” both

21. sp‘dp““p h^pfp kp’¡ âq¾$ep“p¡ v$f h^¡ R>¡, S>¡ Apl£r“ek¡ v$ip®ìey„ A“¡ s¡ hp¸ÞV$ lp¸a 

ApCkp¡L$p¡f Üpfp d¡ýìey„. S>¡“y„ kduL$fZ, 

As increase in temperature increase the rate of reaction, which was stated by 

Arrhenius and was obtained from Vont Hoff isochore. Which equation is  

(A) dlnk / dT = ∆H/RT2 (B) Ink/dT = RT2 

(C) Ink/RT = ∆H (D) dlnk/RT2 = ∆H

22. sp‘dp““p h^pfp kp’¡ âq¾$ep“p¡ v$f h^¡ R>¡, S>¡ Apl£r“ek¡ v$ip®ìey„, S>¡“y„ kduL$fZ, 

An increase in temperature, rate of reaction increases, which was stated  

by Arrhenius, which equation is, 

(A) k = A e −RT/Ea (B) A = k x e −RT 

(C) k = A e−Ea/RT (D) k = e−Ea/RT
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23. Apl£r“ek¡¡ sp‘dp“ Ap^pqfs âq¾$ep“p¡ v$f DódpNrsip”“p L$ep kduL$fZ ‘f’u  

d¡mìep¡? 

(A) l¡ëdlp¡ëV$T dy¼s i[¼s (B) Nuåk dy¼s i[¼s

 (C) hp¡ÞV$ lp¡a ApCkp¡L$p¡f (D) hp¡ÞV$ lp¡a ApCkp¡’d® 

From which thermodynamic equation, Arrhenius obtained reaction rate  

relation to temperature, 

(A) Helm Holtz free energy (B) Gibb's free energy 

(C) Vont Hoff isochor (D) Vont Hoff isotherm

24. ¼hp¡ÞV$dhpv$ âdpZ¡ ap¡V$p¡““u i[¼s A“¡ s¡“u Aph©rs hÃQ¡“p¡ k„b„^, 

(A) kdâdpZdp„ (B) Opsp„L$ue 

(C) Ap‘¡gdp„’u L$p¡C “l] (D) ìeõs âdpZdp„ 
According to quantum theory relation between energy of a photon and  

its frequency is, 

(A) Directly proportional (B) exponential 

(C) None of these (D) inversely proportional

25. “uQ¡“u âq¾$epdp„ Hg   R>¡. 

Hg + hv  → Hg*  

Hg* + H2 → Hg + 2H 

(A) fpkperZL$ õa|$fZ (B) õa|$fZ 

(C) âL$pi k„h¡v$L (D) ‘pòpv$ õa|$fZ 

In the following reaction Hg is . 

Hg + hv  → Hg*  

Hg* + H2 → Hg + 2H 

(A)	 chemiluminescence	 (B)	 fluorescence 

(C) photo sensitizer (D) phosphorescence

26.  “uQ¡“p ‘¥L$u fpkperZL$ âq¾$ep“p v$f“¡ L$p¡Z Akf L$fsy„ “’u? 

(A) ‘°q¾$$ep“u A¡Þ’pë‘u (B) âq¾$$eL$“u kp„Ösp 

(C) sp‘dp“ (D) AkfL$pfL$ k‘pV$u 
From the following which one is not affected to rate of chemical reaction?  

(A) enthalpy of reaction (B) reactant's concentration 

(C) temperature (D) surface area
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27. ‘v$p’®“p syëecpf“¡ 96500 hX¡$ cpNsp ‘v$p’®“p¡ dm¡ R>¡. 

(A) dp¡gf hplL$sp (B) rhÛysfpkperZL$ syëep„L$ 

(C) syëe hplL$sp (D) hl“p„L$ 

Equivalent weight of a substance divided by 96500 gives  of the 

substance. 

(A) molar conductance (B) electrochemical equivalent 

(C) equivalent  conductance (D) transport number

28. ÖphZ“u A“„s d„v$spA¡ hl“p„L$“¡  L$l¡ R>¡.  

(A) A“„s hl“p„L$  (B) i|Þe hl“p„L 

(C) k„syrgs hl“p„L (D) dep®qv$s hl“p„L$ 

At	infinite	dilution,	transport	number	is	called	 . 

A)	 infinite	transport	number	 (B)	 zero	transport	number 

(C) equivalence transport number (D) limiting transport number

29. Aper“L$ hplL$sp A“¡ hl“p„L$ hÃQ¡“p¡ k„b„^, 

Relationship between the ionic conductance and transport number  

(A) λc = 1000 K (B)  λc = t+ × λ0 

(C) λ+ = t+ × λ−  (D) λ0 = λ+ 
+ λ−

30. L$p¡lgfi“p r“ed“u D‘ep¡Nusp,  

(A) Aë‘Öpìe npf“u Öpìesp “½$u L$fhp dpV$¡ 

(B) Aper“L$ Qg“ “½$u L$fhp dpV$¡ 

(C) ‘pZu“p¡ Aper“L$ NyZpL$pf “½$u L$fhp dpV$¡  

(D) b^p S> 

Application of Kohlrausch's law, 

(A) to determine solubility of sparingly soluble salt 

(B) to determine ionic mobility 

(C) to determine ionic product of water 

(D) All
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rhcpN : B / Section : B

31. Äepf¡ Ap„v$p¡rgs AZ r“ç“ L„$‘“ õsfdp„ lp¡e Ðepf¡ s¡“u i[¼s“¡  L$l¡ R>¡ 

A“¡ s¡“¡  hX¡$ v$ip®hpe R>¡. 

(A) NrsL$ue i[¼s$ hcω (B) i|Þe Ahõ’p i[¼s, ½ hcω 

(C) i|Þe Ahõ’p i[¼s, hcω2 (D) L„$‘“ i[¼s, ½ hcω  

When an oscillating molecule is in its lowest vibrational level, its energy  

is called  and its denoted by . 

(A) kinematic energy, hcω (B) zero state energy, ½ hcω 

(C) zero state energy, hcω2 (D) vibrational energy, ½ hcω

32. CO “p AÏ dpV¡$ S>X$Ðh“u QpL$dpÓp 1.458 x 10-46 Kgm2  lp¡e sp¡ C A“¡ O hÃQ¡“u  

b„^ g„bpB NZp¡. 

If moment of CO molecule is 1.458 x 10-46 Kgm2 then calculate bond  

length between C and O. 

Ap‘¡g (Given): [ C = 12, O = 16, N= 6.022 x 1023] 

(A) 1.62 ×10−24 (B) 1.14 ×10−26 

(C) 1.5 ×10−10 (D) 1.13 ×10−10

33. f¡g¡ f¡Mp A“¡ fpd“ f¡Mp“u Aph©rs hÃQ¡“p saphs“¡  sfuL¡$ Ap¡mMpe R>¡  

A“¡ s¡“¡  hX¡$ v$ip®hpe R>¡. 

(A) fpd“ Aph©rs, ∆ϑ (B) fpd“ õ’p“a¡f,  ∆ϑ = ϑ0 − ϑR 

(C) f¡g¡ rhM¡fZ, ∆J (D) f¡g¡ õ’p“a¡f, ∆J = 0 

The difference between the frequency of the Rayleigh line and a Raman  

line is known as the  and which is denoted by . 

(A) Raman frequency, ∆ϑ (B) Raman shift, ∆ϑ = ϑ0 − ϑR 

(C) Rayleigh scattering, ∆J (D) Rayleigh shift, ∆J = 0
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34. âL$pi“u sf„N g„bpC 2500 A0 lp¡e sp¡ A¡L$ ap¡V$p¡““u i[¼s NZp¡.  

Calculate the energy of one photon of light of wavelength 2500 A0. 

Ap‘¡g (Given): h = 6.626 x10−27 erg.seccond.molecule−1 

C = 3.0 × 1010 cm.seccond−1 

N = 6.02 × 1023 

(A) 6.626 × 10−12 erg (B) 7.95 × 10−12 erg 

(C) 1.988 × 10−16 erg (D) 7.95 × 10−20 erg

35. fpkperZL$ âq¾$ep dpV$¡ Å¡ log k rhêÝ^ 1/T> “p Apg¡M“p Y$pm“y„ d|ëe [−2000]  

lp¡e sp¡ âq¾$ep“u kq¾$$eL$fZ i[¼s NZp¡.[ R = 1.987 cal.K.mol−1] 

Calculate the activation energy for a chemical reaction, if slope of a graph  

of log k vs. 1/T is [−2000]. [ R = 1.987 cal.K.mol−1] 

(A) 9.152 Kcalmol−1 (B) 91.52 Kcalmol−1 

(C) 9152 Kcalmol−1 (D) 915 Kcalmol−1

36. âL$pi fkpeZdp„ âp’rdL$ âq¾$ep L¡$ S>¡ l„d¡ip„  âq¾$ep R>¡, Ðepfbpv$  

rÜrseL$ âq¾$ep ’pe R>¡ S>¡  R>¡.  

(A) fpkperZL,$ âL$pi fpkperZL$ (B) õa|$fZ, âõa|$fZ  

(C) âL$pi fpkperZL$, Dódue (D) â’d ¾$d, rÜrse ¾d  

In photo chemical primary reaction which is always  reaction,  

then after secondary reaction occurs which is . 

(A)	 chemical,	photo	chemical	 (B)	 fluorescence,	phosphorescence 

(C)	 photo	chemical,	thermal	 (D)	 first	order,	second	order

37. 0.01 M kp„Ösp ^fphsp ÖphZ ‘f A¡L$f„Nu âL$pi ‘X¡$ Ðepf¡ s¡“u d|m suh°sp 1/10 cpN“u 

’pe R>¡. ÖphZ“p¡ ‘’ 5 k¡.du. lp¡e sp¡ ApÎhue Ahip¡jZp„L$ ip¡^p¡.  

Monochromatic light passes through 0.01 M solution , then its fundamental 

intensity	becomes	1/10	part.	If	solution	path	is	5	cm	then	find	out	molar	

absorptivity. 

(A) 0.05 (B) 0.5 

(C) 10 (D) 20
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38. 25° k¡. sp‘dp“¡ A“„s d„v$“¡ λ Na+ “u syëehplL$sp NZp¡.  

Calculate the equivalent conductance of  λNa+	at	infinite	dilution	at	25°	c.	

temperature . 

Ap‘¡g (Given):, λ0 (KCl) = 149.86, λ0(NaCl) = 126.45, λ0(KBr) = 151.92,  

λ0 (Br) = 76.34 mho.cm2 

(A) 124.39 mho.cm2 (B) 50.11 mho.cm2 

(C) 52.17 mho.cm2 (D) 73.52 mho.cm2

39. “mudp„ 0.09 N N¡X$p¡rgr“ed ¼gp¡fpCX$ A“¡ 0.06 N rgr’ed ¼gp¡fpBX$“y„> ÖphZ cf¡g 

R>¡. 5.8 x 10−3 A¡[ç‘ef rhÛysâhpl “mudp„ 4440 k¡L$ÞX$ ‘kpf L$fsp„, kudp 1.112 

k¡.du3 L$v$dp„ Mk¡ R>¡. Cl− Ape““p¡ hl“p„L$ NZp¡.  

The	tube	is	filled	with	0.09	N	Gadolinium	chloride	and	0.06	N	lithium	 

chloride solution. 5.8 x 10−3 ampere electricity is passed through tube for  

4440 seconds, then boundary moved about 1.112 cm3 by volume. Calculate 

transport number of Cl− ion. 

(A) tCl− = 0.375 (B) tCl− = 0.53 

(C) tCl− =0.625 (D) tCl− = 0.47

40. 18° c k¡. sp‘dp“¡ Ag+ A“¡ NO3− Ape““p¡ hl“p„L$ 0.466 A“¡ 0.534 R>¡. s¡ S>  

sp‘dp“¡ AgNO3  “p d„v$ ÖphZ“u syëehplL$sp 115.8  Ap¡û−1. k¡du2 R>¡. bÞ“¡  

Ape““u Aper“L$ hplL$sp NZp¡.  

The transport number of Ag+ and NO3− ions are 0.466 and 0.534 at 18° c. 

temperature. The equivalent conductivity of a dilute solution of AgNO3  

is 115.8 ohm−1cm2 at the same temperature. Calculate ionic conductance  

of both ions. 

(A)  λAg+ = 53.96, λNO3− = 61.84 (B) λAg+ = 248.49, λNO3− = 216.85 

(C) λAg+ = 61.84, λNO3− = 53.96 (D) λAg+ =  0.00059, λNO3− = 0.000641
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SPACE FOR ROUGH WORK


