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Q. 1. In which method of Chromatography alumina is used as a static phase?

 (a) Adsorption Chromatography

 (b) Ion exchange Chromatography

 (c) Partition Chromatography

 (d) Gas Chromatography

 hZ®g¡M“u L$B ‘Ùrsdp„ A¡ëeyrd“p [õ’f L$gp sfuL¡$ h‘fpe R>¡?

 (a) Ar^ip¡jZ hZ®g¡M“ ‘Ùrs 

 (b) Ape“ rhr“de ‘Ùrs

 (c) rhcpS>“ hZ®g¡M“ ‘Ùrs

 (d) hpey hZ®g¡M“ ‘Ùrs

Q. 2.  Which kind of paper Chromatography method is used for the separation of 

compound having Rf value of the compounds near to each other?

 (a) One dimensional paper Chromatography method

 (b) Thin layer Chromatography method 

 (c) Two dimensional paper Chromatography method

 (d) Radial paper Chromatography method Chromatography method

  S>¡ ‘v$p’®“p ^V$L$p¡“p Rf d|ëe “ÆL$ lp¡e s¡Ap¡“¡ AgN L$fhp dpV$¡ ‘ÓhZ®g¡M“ “u L$B ‘Ùrs 
h‘fpe R>¡.

 (a) A¡L$ qv$iue ‘ÓhZ®g¡M“ ‘Ùrs

  (b) ‘psmpõsf ‘ÓhZ®g¡M“ ‘Ùrs

 (c) qÜqv$iue ‘ÓhZ®g¡M“ ‘Ùrs

 (d) rÓÄephs} ‘ÓhZ®g¡M“ ‘Ùrs

Q. 3. The technique of paper chromatography is the branch of which chromatography?

 (a) Partition chromatography

 (b) Ion exchange chromatography

 (c) Gas chromatography

 (d) Adsorption chromatography

 ‘ÓhZ®g¡M“ ârhr^ ¼ep„ hZ®g¡M““u ipMp R>¡?

 (a) rhcpS>“ hZ®g¡M“

 (b) Ape“ rhr“de hZ®g¡M“

 (c)  hpey hZ®g¡M“ 

 (d) Ar^ip¡jZ hZ®g¡M“
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Q. 4. State Rf value of Mn.

 Mn “u Rf qL„$ds S>Zphp¡.

 (a) 0.10 (b) 0.25

 (c) 0.55 (d) 0.90

Q. 5.	 Which	substance	is	used	to	increase	the	amount	of	fluoride	in	water?

 ‘pZudp„ ãgp¡fpCX$Ape“ “y„ âdpZ h^pfhp dpV$¡ s¡dp„ iy„ Dd¡fhpdp„ Aph¡ R>¡?

 (a) NaF (b) HF

 (c) CaF2 (d) MgF2

Q. 6. Which of the following is used for the sterilization of potable water?

 (a) Potassium permanganate (b) Chlorine + Ammonia

 (c) Bleaching powder (d) All of the above

 ‘uhpgpeL$ ‘pZu“¡ rhÆhpÏL$fZ L$fhp “uQ¡ ‘¥L$u L$p¡“p¡ D‘ep¡N ’pe R>¡?

 (a) ‘p¡V¡$ried ‘fd¢N¡“¡V$ (b) ¼gp¡qf“ + A¡dp¡r“ep

 (c) ågutQN ‘phX$f  (d) D‘fp¡¼s sdpd

Q. 7.	 Which	types	of	filter	layers	are	used	in	filtration	process?

	 (a)	 Bio	filter	 (b)	 Anthro	filter

	 (c)	 Filter	paper	 (d)	 Osmo	filter

 NpmZ ‘Ùrsdp„ L$ep âL$pf“p NpmZ ’fp¡“p¡ D‘ep¡N ’pe R>¡?

 (a) bpep¡ qaëV$f  (b) A¡Þ’°$p¡ qaëV$f

 (c) qa$ëV$f ‘¡‘f  (d)  Ap¡õdp¡ qaëV$f

Q. 8. Which chemicals substance is used for the removal of algae from water?

 ‘pZudp„ ’su gug“p “pi dpV$¡ ¼ep¡ fpkperZL$ ‘v$p’® h‘fpe R>¡?

 (a) CuSO4 (b) NiSO4

 (c) MgSO4 (d) MnSO4



RAN-1903000203020021-D ] [ 4 ] [ Contd. P
0
8
3
4

Q. 9. What is used as exchanger in permutit process?

 (a) Zeolite (b) Alum

 (c) Caustic soda (d) Sodium bicarbonate

 ‘fçeyqV$$V$ ‘Ùrs dp„ rhr“dpeL$ sfuL¡$ L$p¡“p¡ D‘ep¡N ’pe R>¡?

 (a) TuAp¡gpBV$  (b) A¡gd 

 (c)  L$p¡[õV$L$ kp¡X$p  (d) kp¡qX$ed bpeL$pbp£“¡V$

Q. 10. The aqueous solution of which ion is purple?

 ¼ep Ape““y„ S>gue ÖphZ Å„bgu f„N “y„ R>¡?

 (a) Ti4+ (b) Cr2+

 (c) Mn3+ (d) Mn2+

Q. 11. What is used as catalyst in the preparation of sulphuric acid by contact process?

 këãeyqfL$ A¡rkX$ b“phhp“u k„‘L®$ rhr^dp„ DØu‘L$ sfuL¡$ L$p¡“p¡ D‘ep¡N ’pe R>¡?

 (a) V2O5 (b) Fe

 (c) Ni (d) Cr

Q. 12. What is the oxidation state of Mn in KMnO4 ?

 KMnO4 dp„ Mn “p¡ Ap¡[¼kX¡$i“ [õ’rs iy„ R>¡?

 (a) +7 (b) +6

 (c) +5 (d) +4

Q. 13.	 State	3d	4S	orbitals	electronic	configuration	of	Cu.

 Cu “u 3d 4S  L$nL$p¡“u Bg¡¼V$²p¡“ue k„fQ“p S>Zphp¡

 (a) 3d7 4S2 (b) 3d8 4S2

 (c) 3d9 4S2 (d) 3d10 4S1

Q. 14. On oxidation of chromium, which oxide is obtain?

 ¾$p¡rded“y„ Ap¡[¼kX¡$i“ ’sp„ ¼ep¡ Ap¡¼kpCX$ b“¡ R>¡?

 (a) CrO4 (b) Cr2O5

 (c) Cr2O3 (d) CrO5
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Q. 15. For quantum number L = 1 which symbol is used?

 ¼hp¡ÞV$d Ap„L$ L = l lp¡e Ðepf¡ L$B k„op d|L$u iL$pe?

 (a) P (b) F

 (c) H (d) G

Q. 16. When L< S, the state of spin multiplicity is described by which formula?

 L< S lp¡e Ðepf¡ Ahõ’p“u [õ‘“NyZL$sp ¼ep kyÓ hX¡$ v$ip®hpe R>¡?

 (a) 2S + l (b) 2L+ l

 (c) 2S – l (d) S + l

Q. 17. If the value of spin multiplicity is 4, what that state is known as?

 (a) Singlet (b) Doublet

 (c) Quintet (d) Quartet

 [õ‘“ NyZL$sp“y„ dyëe 4 lp¡e sp¡ dmsu Ahõ’p“¡ iy„ L$l¡ R>¡?

 (9)  rk„Ng¡V$ (9) X$bg¡V$

 (D) [¼hÞV¡$V$ (sy„) ¼hpV$£V$

Q. 18. What will be the value of spin multiplicity if S = 0?

 S = 0 lp¡e sp¡ [õ‘“ NyZL$sp“y„> dyëe iy„ li¡?

 (a) 1 (b) 2

 (c) 3 (d) 4

Q. 19. In Schrodinger equation, what represents E and U respectively ?

 (a) Total energy and potential energy of system

 (b) Potential energy and kinetic energy of  system

 (c) Total energy and kinetic energy of system

 (d) Potential energy of system and unitary operator

 îp¡qX„$S>f kduL$fZdp„ E A“¡ U A“y¾d¡ iy„ v$ip®h¡ R>¡?

 (a) ‘°Zpgu“u Ly$g EÅ® A“¡ [õ’rsS> EÅ®

 (b) ‘°Zpgu“u [õ’rsS> EÅ® A“¡ NrsS> EÅ®

 (c) ‘°Zpgu“u Ly$g EÅ® A“¡ NrsS> EÅ®

 (d) ‘°Zpgu“u [õ’rsS> EÅ® A“¡ eyr“V$fu L$pfL$
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Q. 20. What is the symbol for vector operator?

 kqv$iL$pfL$ L$C k„op hX¡$ v$ip®hpe R>¡?

	 (a)	 Δ	 (b)	
Δ

	 (c)	 Δ2 (d) 
Δ

 2

Q. 21.  What is the value of potential energy for a particle outside the one dimensional 

box?

 (a) – 1 (b) + 1

	 (c)	 0	 (d)	 Infinite

 A¡L$ ‘qfdpZue ‘¡V$u“u blpf L$Z“u [õ’rsi[L$s“y„ dyëe L¡$V$gy„ lp¡e R>¡?

 (a) – 1 (b) + 1

 (c) 0 (d) A“„s

Q. 22.  What change in momentum for a particle in one dimensional box take place 

with increasing number of nodes?

 (a) Decreases (b) Increases

 (c) Remain constant (d) None of the above

 “p¡X$“u k„¿ep h^sp A¡L$‘qfdpZue ‘¡V$udp„ L$Z“p h¡Ndp“dp„ iy„ a¡fapf ’pe R>¡?

 (a) OV¡$ (b) h^¡

 (c) AQm fl¡ (d) Ap‘¡g dp„’u L$p¡C “l]

Q. 23. Which is the zero point energy equation for particle in one dimensional box ?

 A¡L$‘qfdpZue ‘¡V$udp„ fl¡g L$Z dpV$¡ iyÞe tbv$y i[¼s kduL$fZ ¼ey„ R>¡?

 (a) ∈ = 
8ma
n h

2

2 2

 (b) ∈ = 
8ma
h

2

2

 (c) ∈ = 
8

3

ma
h

2

2

 (d) ∈ = 
8

6

ma
h

2

2
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Q. 24.	 In	wave	function	the	point	at	which	the	value	of	Ψ		=	0,	what	that	point	is	called?

 (a) Linear point (b) Zero point

 (c) Nodal point (d) Normalization point

 sf„N rh^¡e“p S>¡ rb„vy$A¡ ψ “y„ d|ëe i|Þe ’pe A¡ tbvy$“¡ iy„ L$l¡hpe?

 (a) f¡Mue rb„vy$ (b) i|Þe rb„vy$

 (c) q“õ‘„v$ rb„vy$ (d) kdp“uL$fZ rb„vy$

Q. 25. Energy of particle in one dimensional box is independent of

 (a) Quantum number (b) Length of box

 (c) Time (d) Mass of particle

 A¡L$‘qfdpZue ‘¡V$udp„ L$Z“u i[L$s “uQ¡“p ‘¥L$u ip“p ‘f Ap^pf fpMsu “’u.

 (a) ¼hp¡ÞV¹$d Ap„L$ (b) ‘¡V$u“u g„bpC

 (c) kde (d) L$Z “p v$m

Q. 26. Wave function that gives total probability equal to one is called _______

 (a) Normalized function (b) Orthogonal function

 (c) Eigen function (d) Ortho-normal function

 S>¡ sf„N rh^¡e L|$g k„cph“p bfpbf A¡L$d Ap‘sy„ lp¡e s¡hp sf„N rh^¡e“¡ _______ L$l¡ R>¡.

 (a) kdp“uL$fZ rh^¡e  (b) g„bÐh rh^¡e

 (c) ApBN“ rh^¡e  (d) Ap¡’p£“p£dg rh^¡e

Q. 27. By which of the following symbols, probability function is represented? 

 k„cph“p rh^¡e “¡ “uQ¡ ‘¥L$u L$B k„op hX¡$ v$ip®hhpdp„ Aph¡ R>¡?

	 (a)	 Ψ	 (b)	 f	

	 (c)	 Ψ2	 (d)	 Ψ*
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Q. 28. Mention quantum numbers J for Ni atom in ground state?

 ^fp Ahõ’pdp„ Ni ‘fdpÏ dpV$¡ ¼hp¡ÞV$d Ap„L$ J S>Zphp¡?

 (a) 3 (b) 4

 (c) 
2

3
 (d) 2

Q. 29. ∇2 symbol used for equation?

 ∇2  k„op ¼ep kduL$fZ dpV$¡ h‘fpe R>¡?

 (a) 
dx
d

2

2

 + 
dy
d

2

2

 + 
dz
d

2

2

 (b) 
dx

d f
2

2

 + 
dy

d f
2

2

 + 
dz

d f
2

2

 (c) 
dx
d W

2

2

 + 
dy
d W

2

2

 + 
dz
d W

2

2

 (d) 
dx
d W

2

2

 + 
8

h
m
2

2r
(∈	–	U)	Ψ

 

Q. 30.  If 20% acetone in water is used as developer in the separation of halides by 

paper chromatography for which element the Rf value is 0.62?

  l¡gpBX$p¡“¡ ‘ÓhZ®g¡M“ ‘Ùrs hX¡$ Ry>V$p„ ‘pX$hp dpV$¡ X¡$hgp¡‘f sfuL¡$ 20% A¡rkV$p¡“p ‘pZudp„ 
b“ph¡g ÖphZ g¡sp ¼ep sÐh dpV$¡ Rf d|ëe 0.62 dm¡ R>¡?

 (a) CI (b) Br

 (c) I (d) F

Section - II

Question: 31 to 40 multiple choice question (each of 2 Marks)

Q. 31. Give quantum number J for d3 ion in ground state.

 ^fp Ahõ’pdp„ d3 Ape“ dpV$¡ ¼hp¡ÞV$d Ap„L$ J Ap‘p¡?

 (a) 
2

9
 (b) 

2

5

 (c) 
2

3
 (d) 

2

6

 

Q. 32. Mention term symbol for Cr atom in ground state.

 Cr ‘fdpZy “u c|rdAhõ’pdp„ ‘v$ k„op S>Zphp¡.

 (a) 3F4 (b) 7S3

 (c) 3S5 (d) 3P0
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Q. 33. If number of unpaired electron is zero then state the colour of Zn+2 ion.

 (a) Green (b) Colourless

 (c) Violet (d) Pink

 Å¡ Aey[Áds Bg¡L$V²$p¡““u k„¿ep iyÞe lp¡e, sp¡ Zn+2 Ape“ “p¡ f„N S>Zphp¡.

 (a) gugp¡ (b) f„Nrhql“

 (c) Å„bgu  (d) Nygpbu

Q. 34. State three dimensional schrodinger equation

 îp¡qX$„S>f “y„ rÓ-‘qfdpZue kduL$fZ S>Zphp¡.

 (a) 
dx
d W

2

2

 + 
4

2

2r

m
Ψ	=	0	 (b)	 H	Ψ	=	E	Ψ

 (c) 
dx
d W

2

2

 + 
8

h
m
2

2r
(E	–	U)	Ψ	=	0	 (d)	 ∇2 Ψ	+	

8

h
m
2

2r
(E	–	U)	Ψ	=	0

Q. 35. How many numbers of node are there, when n = 3?

 n = 3 lp¡e Ðepf¡ “p¡X$“u k„¿ep L¡$V$gu ’i¡?

 (a) 0 (b) 1

 (c) 2 (d) 3

Q. 36. What	is	the	relation	between	Ψ	and	Ψ*

 (a) Probability function (b) Complex conjugate

 (c) Wave function (d) Linear function

	 Ψ		A“¡ Ψ* hÃQ¡ iy„ k„b„^ R>¡?

 (a) k„cph“p rh^¡e (b) k„qL$Z® A“yå^

 (c) sf„N rh^¡e (d) f¡Mue rh^¡e
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Q. 37.	 Which	of	the	following	is	the	condition	of	well	behaved	wave	function	Ψ	?

	 (a)	 Ψ	should	be	Single	valued

	 (b)	 Ψ	should	be	normalized

	 (c)	 Ψ	should	be	orthogonal

 (d) All of the above

 “uQ¡“p ‘¥L$u L$B ifs õhuL$pe® sf„N rh^¡e (Ψ) dpV$¡ “u R>¡.

 (a) Ψ A¡L$ d|ëe lp¡hy„ Å¡BA¡

 (b)	 Ψ “y„ kdp“uL$fZ ’e¡gy„ lp¡hy„ Å¡BA¡

 (c)  Ψ “y„ g„bÐh ’e¡gy„ lp¡hy„ Å¡BA¡

 (d) D‘f “u b^u

Q. 38.  In paper chromatography, distance travelled by solvent is 8.6 cm., and Rf value is 

0.326. what is the distance travelled by component?

 (a) 2.8 cm. (b) 2.4 cm.

 (c) 0.9 cm. (d) 1.5 cm.

  ‘ÓhZ®g¡M“dp„ ÖphL¡$ L$p‘¡g A„sf 8.6 k¡.du. lp¡e A“¡ Rf dyëe 0.326 lp¡e  sp¡ ^V$L¡$ L$p‘¡g 
A„sf L¡$V$gy„ li¡?

 (a) 2.8 k¡.du.  (b) 24 k¡.du.

 (c) 0.9 k¡.du.  (d) 1.5 $k¡.du.

Q. 39.  Which reagent is used as a sprayer for the separation for group 3(B) cations by 

paper chromatography?

 (a) Silver nitrate + Caustic soda

 (b) Solution of Dithiazone in chloroform

 (c) Fluorescein + Zirconium

 (d) Penta cyanoamine ferrate / Rubeanic Acid

  ‘ÓhZ®g¡M“ Üpfp kdyl 3(b)“p ^“pe“p¡ “¡ Ry>V$p ‘pX$hp ¼ep ‘°q¾eL$ “p¡ R>„V$L$ph L$fhpdp„ Aph¡ 
R>¡?

 (a) rkëhf “pBV²$¡V$ + L$p¡[õV$L$ kp¡X$p  

 (b) X$pe’pepTp¡“ “y„ ¼gp¡fp¡ap¡d® dp„ ÖphZ

 (c) ãgp¡f¡ku“ + TfL$p¡“ue“   

 (d) ‘¡ÞV$pkpe“p¡ A¡dpC“ a¡f¡V$ / fyb¡r“L$ A¡rkX$
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Q. 40.  Complete the following reaction.

 “uQ¡“u âq¾$ep ‘|Z® L$fp¡.

 2NH3 + Cl2       -----------  +  -----------

 (a) NH4C1 + NH2C1 (b) NH4C1 + NH2C12

 (c) NH4Cl + NH3(g) (d) NH4Cl + (NH4)2C12
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SPACE FOR ROUGH WORK


