UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY

SHANTIPURAM, SECTOR-F, PHAPHAMAU, PRAYAGRAJ-211021
ASSIGNMENT QUESTION PAPER

Session: 2025 -26 Max. Marks: 30

Program Name: B.Sc. (CHEMISTRY)

Course Code: UGCHE-101N

Course Name: INORGANIC CHEMISTRY- |
(BASIC INORGANIC CHEMISTRY)

SECTION -A

2*6=12 marks

Short answer type question (approx. 200 -300 words)

Marks

Calculate the bond order and shortest bond length of the following
molecule:
NO, NO*, NO* , NO
=R 31v] & 98 P IR Fa BICT F89 oldlg DI T BY:
NO, NO*, NO** , NO

Radius of Cs" ion is 1.69 A and ClI ion is 1.8 A, find packing structure
with the help of radius ratio rule.

Cs" o & = 169 A & @ik ClI” emm &) 5w 18 A §
o srgurd | @1 Aerrar 9 UfhT dReT S @ |

Calculate the bond order, bond length and magnetic character of the
CN and CN" molecules.

CN3iR CN <Rl & §89 %9, d89 o oid1s iR gaag aka o
TOMT PN |

How we can calculate the percentage ionic characters of the covalent
bonds?

TEAdoTdh 94l & TId SMafe aRE Y Tl S B Fhd 82

Explain why a VVan der Waals radius of Chlorine is greater than the
covalent radii of chlorine.

gad & FERE @ 99 SR dTed o s Ifdd - § FeNd al
NENEISCRESII

What is the effective nuclear charge felt by 2p electron for a oxygen
atom?

SNTRATST WRAT] & oIy 2p Sold= §RT A8QH fhaT ST arell Jrd!
URHT] 3T T 57

SECTION -B

6*3=18 marks

Long answer type question (approx. 500 -800 words)

Marks

Discuss band model of sodium metal, an insulator and semi conductor?

QST 47, T Sgeler AR ALAAD & d€ Alsdl W Fa d?

Molecules of CH4, NH3 and H,0 involves sp® hybridization but bond
angles of these molecules are 109.5°, 107° and 104.5° respectively and
why?

CHa, NH3 3R H,0 & sropell ¥ sp® <ot wnfer & Qe g sropelt
® S BT HAM: 109.5°, 107° 3R 104.5° &, 3R 7

Question 9- Explain the limitations of Bohr's theory?

g7 -9 AR B RIgia &1 AHEG gard?
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SECTION -A 2X6=12 marks
Short answer type question (approx. 200 -300 words)

Q. No.1 Explain inductive effect with suitable example? 2
SYYeF 3ETe0T Higc IRTOTh FeTd T 1T Y

Q. No.2 Explain basic concepts of carbonation, carbonation and free radicals. 2
HTSITeheleT, SIETUTITT 3R FFcT HoTehi hT Hel AR T HHATSV|

Q. No.3 How many chain isomers are possible for C4H,? Draw their structure. 2

CyHio % TOIT foheTel S@relt HTSHHAG To1a 87 Sofehl TaAT 1S4 ?

Q. No.4 What do you understand about the term homolysis and heterolysis ? 2
AT 3T 2T 2rsg & 3T a1 FHA &2
Q. No.5 Explain Wurtz Reaction. 2
g ATATHRIAT S THSTS |
Q. No.6 Explain resonance with suitable examples. 2

3YYF 3CTeRUI o AY 3Fe]+ATe, T THSSV|
SECTION -B 6X3=18 marks

Long answer type question (approx. 500 -800 words)

Q. No.7 Explain the following terms with the help of suitable examples: 6
1. Enantiomer 2. Optical activity

3YGerd 3ETERUN T HERIAT A TAFATA T 2ree] hT FHATST:
1. TA=CI3R 2. Aifewrar aifafafer

Q. No.8 Explain stability of cyclohexane on the basis of Bayer- Strain theory. 6
I T FACHTT & YR W HISFcllgared hl [EUIAT T STEAT &Y
Q. No.9 Explain hybridization and orbital representation of methane, ethane, ethyne, and benzene. 6

A=, 391, v AR Fofir & Fawor 3R FHaf fAwgor & sarear #¥|



Assignment Question paper

Session: 2025 - 26
Program Name: B.Sc.
Course Code: UGCHE-103

Course Name: Physical Chemistry I (Basic Physical Chemistry)

SECTION -A

Short answer type question (approx. 200 -300 words)

Q. No.1 Write short notes on Superconductors.

Fehseed W dfered Ay fod

Q. No.2 Explain “Law of corresponding states”.

T TEATHT & I Fr sgrear Hifaw]

Q. No.3 Explain logarithms with suitable examples.
39YeFcl 3ETERUT o AT STEI0Th Y ATEAT Y

Q. No.4 Explain the first law of thermodynamics.

FSHRTIO & Ugol [IH I sarEar i)

Q. No.5 Define the terms rate and order of reaction.

gfafshar &1 a3 3R e 1 AT HY |

Q. No.6 Explain space lattice and unit cell.

TI SITereh 3R Sh1s Aol I SATEAT Y|

SECTION -B

Long answer type question (approx. 500 -800 words)

2X6=12 marks

6X3=18 marks

Q. No.7 Describe migration of ions and Kohlraush law with examples. 6
3CIERUTT oh ATY AT oh JdTg 3R PIgeRIT e &7 quid i |

Q. No.8 Explain Hardware and Software used in computer in Chemistry Subject. 6
R Ta=11e faog & Sheged # 9y TSI 3 AT i caredr i |

Q. No.9 What do you understand by Ostwald dilution law.Describe its uses and limitations .6

3NECATES TTHOT T & 3T AT FHSTA 82 58 3TN 3R WA b7 qoieT 3 |
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Session: 2025 - 26
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Course Name: INORGANIC CHEMISTRY-11 (ADVANCED INORGANIC CHEMISTRY)

SECTION -A 2X6=12 marks

Short answer type question (approx. 200 -300 words)

Q.No. 1 Explain the character table of H,O. 2
H,O 1 faQivdr arforaT & gastsu|

Q.No. 2 What is Lanthanide contraction? 2

Q.No. 3 What are the important postulates of Werner ‘s theory of coordination compounds? 2

HH-aY et & do o [Hetid & HecaquT FAeHrd 41 52

Q.No. 4 What are clathrate compounds? 2
Foigc e FT 82

Q.No. 5 What are the basic postulates of Valence bond theory ? 2
dold Sies LARY & #oT [fennd #4m 82

Q.No. 6 Explain the concepts of isomerism in coordination compounds. 2

3UHgHAITT T3 H ATTITAT T GheTaAT31T T STEAT HITAT|

SECTION -B 6X3=18 marks

Long answer type question (approx. 500 -800 words

Q.No. 7 What is a buffer solution? Explain the mechanism of buffer action. 6

IO TaeraeT F47 2 I Tohar it fhanfafer aasmsT|

Q.No. 8 Explain the concept of crystal field theory and its application in understanding the colour

and spectral properties of lanthanide compounds. 6
forecer &t g T 3raaron 3R ofierss it & a1 3R aoism ot @ awse 7
S 3TIOrNeT T AT Y |

Q.No. 9 What are SHAB Principles? Describe its applications 6

SHAB Tictrict &1 82 SHeh TNl &hr goiel |



Assignment Question paper

Session: 2025 - 26
Program Name: B.Sc.
Course Code: SBSCHE-01

Course Title: ORGANIC CHEMISTRY Il (ADVANCE ORGANIC CHEMISTRY)
Max.Marks-30
Section-A 6*3=18

Q1. Describe with mechanism the preparation of ethers by dehydration of alcohols?

eI o fAoTellohiuT GaRT $UR AR et ol TohITTA TR AT JUTST H{?

Q2. How Soap if prepared from Glycerol?

T ERiTer & AT ST ST & H4 2

Q3. Using IR spectroscopy, how will you distinguish, Intermolecular and intramolecular
hydrogen bonding?

3SR TISFSIERIIT T 3UAIT &b, 3T HR-3HTT0T 3N SSTHICYER BTS3IoleT Silesdl &l Hd
37137 B

Q4. What is Esterification? Discuss its mechanism.

TERhahereT 7T §2 9% o7 W I |

Section-B 3*4=12
Q7. Calculate Amax for the compound A and B

ifaTe A 31T B & T Amax &Y 30T Y

° &

Q8. Discuss the structural features which may cause a bathochromic or a hypsochromic
effect in an organic compound.

37 WA [Tt W I=@r & o 5l Fefae 3 & saw@Es ar
gISUIshifeh THTT T HROT I Thell &

Q9. Write CH3MgCl reaction with C,HsOH and CH3COOC;Hs.
C,HsOH 31X CH3COOC,Hs & AT CHsMgCl Tfafsar




Assignment Question paper

Session: 2025 - 26
Program Name: B.Sc.
Course Code: SBSCHE-02
Course Name: Advanced Analytical Techniques

SECTION -A 2X6=12 marks
Short answer type question (approx. 200 -300 words)

Q. No.1 What is Redox titration? What is its significance?
2

ST 3TATET T 87 $HehT Hged F4T 87

Q. No.2 Differentiate between the terms precision and accuracy.
2

TFGLET 3R T el & drel 3’ S’ |

Q. No.3 What is the Rf value? How is it determined?
2

Rf HTeT T 872 UG hdl TR TohdT ST §

Q. No.4 What is the purpose of washing liquid during gravimetric estimation?
2

ATAATELH 3TeheTel o GRTeT el T Gilel T 3GT AT 872

Q. No.5 Discuss the role of phenolphthalein as an acid- base indicator.
2

IHEA-ETR G&Ieh o & 7 TheAleTh AT i effFenr o = Y|

Q. No.6 Write short notes on Nanotubes and Nanowires.
2

Aeilegs 3R AAtaR 9T @iared ey ford |

SECTION -B 6X3=18 marks
Long answer type question (approx. 500 -800 words)

Q. No.7 Compute the standard deviation from the following score. 6

farafaf@a TR & A faaee i 7o HY|
10, 15, 10, 20, 25, 15, 25, 20, 17, 23
Q. No.8 Describe thin-layer chromatography and column chromatography with examples. 6

Tl I SHIACTITHY 3T TI3 AT &7 318307 Ifgd auia Hifaw]

Q. No.9 Describe the characterization tools XRD, SEM, and TEM for the nanomaterials. What are the perspectives
on the future? 6

AANFRTST F AT TFIIRSY, THSTH 3R ASTH S 81T Ui ITHIUIT &7 goTeT h | 7fasT & forw
T g oI 872
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SECTION -A 2*6=12 marks

Q. No. Short answer type question (approx. 200-300 words) Marks

Write short notes on equilibrium constant and free energy

L | A e AR g Foft o wfEred ool f ?

2 State “second law of thermodynamics”. 2

AN T gERT A Fard|

Derive Nernst equation for the cell emf. What is the cell emf at
equilibrium? 2

T STATH & AU oiee THEROT fiehTel| TEATEEAT W A
SUAUG T 87

4 Explain Donnan membrane theory and its applications

Sietel fereel fAcuia 3R sas ol T saredr | 5

5 Differentiate between Physical adsorption and Chemisorptions

#ifae 3rreiyor 3k TEafeE 3fRivor & $T AR Sdv| 2

What is a parachor ? How is its determination helpful in elucidation of
molecular structure?

RER F7 §? $HH AUROT 3M0Tfae EGAT & TISEROT H FF
TETTH 872

SECTION -B 6*3=18 marks

Long answer type question (approx. 500 -800 words) Marks

Describe Le Chatelier's principle and its applications to chemical
equilibrium.

& R & Riguia 3R TS e § g% IuEi °
T qule |

State the phase rule and discuss all the terms involved in it. Apply the
phase rule to the lead silver system

TROT T §av 3R s anfde s osel W Tat Y| Wwor HIe 6
@l oI5 leat A 9T &) |

Derive an expression for Langmuir adsorption isotherm. Mention the
limitations of this theory.

ITHST MY FHAATR & AT veh choreh foleprel| 50 i &r °
AT & Soo@ |
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SECTION -A 2*6=12 marks
Q. No. Short answer type question (approx. 200-300 words) Marks
1. Write note on Charge transfer spectra? 2
gl cTaBY @] gy e ford?
2. Describe nephelauxetic series? 2

ApAlFICE FEAT BT 0T B 7P

3 V(CO); readily reacts with Na to give Na[V(CO)s] Why?
V(CO)s @ wrer gva afafar ava Na[V(CO)g] 2ar 81 77 2

4 Discuss the structure of Borazine.
giviforT @ ava+r &1 fAdg=r siforv)

Explain the magnetic behavior of following complexes?
5 | [Ni(CO)4] and [NiCls]* 2
frafaf@d & gadrr saagr T saredr &Y [Ni(CO)4] and [NiCly]*

Predict spin only magnetic moment of following?
6. i) Fe** i) Mn™ iii)v*
fArafaf@a # & Faa aoa@w Fr SrEAT HY

i) Fe** i) Mn™ i)V

SECTION -B 6*3=18 marks

Long answer type question (approx. 500 -800 words) Marks

In a complex ion [FeFs]® determine the oxidation number of Fe, list
the number of unpaired electrons and label whether the complex is
7. paramagnetic or diamagnetic?

va affqst s [FeF]® @ Fe @ sifaehiaeor wem FefRa &%, sgfad
gelagial & w&qr gdidg & 3iv ddd d) (& giav Jggadg & a1
gfagasra?

8 Discuss the utility of Orgel Diagrams? What are their limitations?
' 3T ST ®1 UFIArar yv gaf a7 el Hay 71 87 6

Consider the 18 electron rule as a guide and determine the value of n in

the following complexes.

9 (a)NazFe(CO)n  (b) W(n3-CsHs)(CO)n (c) Cr(n3- CsHs)(CO)n(CH3) 6
: 18 getaci g% uv faare &% aiv fA=faRaa & n &1 a7 [HeiRa
Y|

(a)NazFe(CO), (b) W(n3-C5H5)(CO)n (c) Cr(n3- CsHs)(CO)n(CHs5)
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SECTION -A

2*6=12 marks

Short answer type question (approx. 200-300 words)

Marks

Define Nitrogenous Bases?
Frggior erv st gRwrsT dforg?

2

Give brief on Classification of Carbohydrates?
#rdlsrssc @ diffevr & 9N d welg § garg?

2

Define Erythro and Threo Diastereomers?
Rl 3 rat srveiad &1 yRafya a7?

Oxidation states of sulfur organic compounds?
By HIdfad TrE & siafieer garg ?

Synthesise the following with the help of Grignard’s regents. Give
equations only. (a) Ethane from Ethyl Bromide (b) Isopropyl Alcohol
from acetaldehyde

e fr gergar @ Fafaf@a 1 aea F 3iffeds dao
HOT QST
1 Ui SIA88 F 53 2 UHICTesg8s & AU edhigdl

Explain use of Amino acids in Electrophoresis

degdshuradd # AT TS & 3UANT A gAY

2

SECTION -B

6*3=18 marks

Long answer type question (approx. 500 -800 words)

Marks

A organic compound with molecular formula C14H19N give the
following spectral data:

UV : (i) 222 nm, gmax 20,400  (ii) 210 nm egmax 20,000

IR :3022 (m), 1600 (m), 1510 (m), 1680 (w), 750 and 695 cm-1(m)
NMR : (i) singlet 7.15 t (3H), (ii) singlet 8.5 T (3H), (iii) complicated
8.0 T (4H), (iv) complicated 8.35 t (4H), multiplet; 3.45 t (3H) and
multiplet 2.95 t© (2H) Determine the structural formula of the
compound.

mvifded ga & arel vb drdfad Jifie CyuHpoN fAw=ifeRaa avfa+Ha
ger Jar g-

Zdl: (1) 222 nm emax 20,400 (ii) 210 nm emax 20,000

TSI 3022 (m), 1600 (m), 1510 (m), 1680 (w), 750 and 695
cm-1(m)

vavgae - (i) singlet 7.15 t (3H), (ii) singlet 8.5 t (3H), (iii)
complicated 8.0 T (4H), (iv) complicated 8.35 t (4H), multiplet; 3.45 1
(3H) and multiplet 2.95 t QH) 1A% @& avaarcasd g3 1 [FEor &R

What are organ- metallic compounds? Give the preparation and
properties of organo-lithium Compounds?




gl —erg e a1 &7 s al—fePrag el #1 dart v gor
garg?

Chemical properties of amino acids? Use of Amino acids in

Electrophoresis
sfisTl vRre & wrarafie or? degasvraad 4 il TS &1 8ygiT?
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SECTION -A 2*6=12 marks
Q. No. Short answer type question (approx. 200-300 words) Marks

Out of Hy, O3, N2, HCI, CO, NO,, CO,, H,0 and CH,4 which will give a

1. pure vibrational spectrum? 2
ﬁ":ﬂ%ﬂ@?ng, 02, N2, HC', CO, NOz, COz, Hzo aiv CH4 o Vo J&
BHYT GFH QAT

2. Define Thermodynamic Quantities for Partition Function? 2
faarerT warle & oy emisra=ifas arEar &1 aRaifya #¢7

3 Define types of nuclear reactions (n, p, a, B and y).
gedry] giafearsi @ g&re (n,p, o, B 3 ) & gRwaifda a2 2

4 Define Mechanism of nuclear fission

' Y] faEeT & ad & gRuIfa &3/ )

Explain Born-Oppenheimer approximation and heat capacity of solids.

5. | T.3NURSAT Tiostehest 3T a1 geraf i FoAT etHar 2
T |
What is meant by photosensitisation

S | geprer HA&EOT @ AT AT ¥ ,

SECTION -B 6*3=18 marks

Long answer type question (approx. 500 -800 words) Marks

7 Explain Born-Oppenheimer approximation and heat capacity of solids

' gid—andTgrgav Gf~rwe v sl &1 & eaar &1 aHsngv/ 6

Define Maxwell-Boltzmann distribution law for the distribution of

8. molecular energies.
mfeas Hof & faavor & feory dAewde—glecoda faavor faaw &) 6
gRuIf§a &¢ |
Define Why CO; is both IR and Raman active?

9.

gRwifda & f& CO, IR 3riv w7 il wfdy #a &7




