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SECTION -A 2*6=12 marks

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

molecule:

Calculate the bond order and shortest bond length of the following

IR 319] & 98 P IR Fa BICT 89 oldlg DI T BY:

NO, NO*, NO*" , NO 2

NO, NO*, NO* , NO

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

2 Cs* 3mua &1 f3sar 169 A 8 3R ClI° sy &1 3roar 18 A g 2

o srgurd | &1 Aerrar 9 UfhT dReT S @ |

Calculate the bond order, bond length and magnetic character of the
CN and CN™ molecules. 2

% |CNaiR CN ampelt & de HW, 99 @) @S Sk gad AR @

O BN |
How we can calculate the percentage ionic characters of the covalent
4, bonds? 5
AEHASTd e @ ufaerd mafd alRA @ TUFET DA HR Adhd 87
Explain why a VVan der Waals radius of Chlorine is greater than the
covalent radii of chlorine.
> | qaTg fr TN A 9T R e Bro 36 e 7@t § g @ 2
RESEISERE R
What is the effective nuclear charge felt by 2p electron for a oxygen
atom? )
6 SNTRATST WRAT] & oIy 2p Sold[ §RT A8GH fdhaT ST arell Jrd!
URAT] 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?
| AIfSTA 91g, TP SgeicR 3R EEed & d€ Alsd WR =El aN? 6
Molecules of CH4, NH5 and H,O involves sp® hybridization but bond
angles of these molecules are 109.5°, 107° and 104.5° respectively and
8. | why?

CHg, NH3 3R H,0 & sropell & sp® <iawor et & afd g7 oropit
@ ST HIT HAI 109.5°, 107° 3R 104.5° ¥, R F4N? 6

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

S go7 -9 IR & Rgid @I FHU gd1e? 6
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SECTION -A 2*6=12 marks
Q. No. Short answer type question (approx. 200 -300 words) Marks
What do you understand by the terms hybridization? )
= HEAOT A, { 31T FIT THSTT 872
Write down the essential structural requirement for hyperconjugation.
2. : : 2
GISRUYIHA & AT AR TIAIcHS LT ehd fAf@T]
How many chain isomers are possible for C4H1g. Draw their structure?
3. C4H10 o ToTT fohcTeT /Gl JTSATHY HHT 82 SeTeh! HTTAT TS 4? 2
What is bond polarity? Write a IUPAC structure of 4-ethyl-2,4,5-trimethyl hexane.
b | dum R R g 4-wRe-2,4,5-greeTse §ae Y IUPAC TR | 2

Explain the following terms with the help of suitable examples:
1. Enantiomer 2. Optical activity

3. 3UYF 3eTgIuN T Hgraar § frafaf@d ersal «r gasmsw: 2
1. T3 2. 3TCesher afafafer

Write short note on following reaction of alkanes :
1. Halogenation 2. Nitration

6. | 3rcched Fr frafaf@a ufafsrar w aférea feoqof forg: 2
1. geloTeianoT 2. ATSCHA
SECTION -B 6*3=18 marks
Long answer type question (approx. 500 -800 words) Marks
What do you understand about the term homolysis and heterolysis ? 6

T | peifaftd ik dfefw oeg @ 39 4T @EE &2

Why are alkyl groups showing positive inductive effects ?

8. Ufedhel HHE THRIcHS Ia 91T &1 fG@r 36 87 6

Explain Wurtz Reaction and also give its mechanism.

O | géa wfrar # GHTSY aur Su R o e 6
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SECTION -A 2*6=12 marks
Q. No. Short answer type question (approx. 200-300 words) Marks

Explain logarithms with suitable examples

L 3YYF 3CTEXVN o Y FELIUTh I eIT&aT | 2
Explain the terms Viscosity and Surface tension

2| qumerar 3R UsS delld & SATear | 2
Explain space lattice and unit cell

| ww S R sEE der B carEr F ’
Differentiate between extensive and intensive properties with examples

" | sereeit & A e R sAefia Il & @ s A 2
Describe migration of ions and Kohlraush law with examples

> | 3aERO & A 3 & yarg AR Pgertar HEH F vt FY 2
Describe isolation method of determination of order of reaction.

6| ufafrar & A ¥ PuRor 1 srsaee R # 9ol X 2

SECTION -B 6*3=18 marks

Long answer type question (approx. 500 -800 words) Marks
Explain different components of the computer

. SN & TaffesT Tehl HT carear | 6
Explain the first law of thermodynamics

8 | sAmfady & wgdr e carEn H 6
What is a first order reaction? Derive rate constant and half life for first
order reaction

S | vy wH yfafkar #r &7 9¥H HH gfafsar & v g s 6
3R 3Ty gedeet A




UTTAR PRADESH RAJARSHI TANDON OPEN UNIVERSITY

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

Session: 2026-27 Max. Marks: 30

Program Name: B.Sc. (CHEMISTRY)

Course Code: UGCHE-104 N

Course Name: INORGANIC CHEMISTRY- 11
(BASIC INORGANIC CHEMISTRY)

SECTION -A 2*6=12 marks
Q. No. Short answer type question (approx. 200-300 words) Marks

Write short notes on symmetry elements.

L | gefafa aat wodfera dew B ?
Give separation of No and Pu from U

> | U @ No 3 Pu & gareamoT Fart| ’
What are the basic postulates of Valence bond theory ?

3| & dies @l & A feuia w2 2
Discuss the important characteristics of lanthanides

Y] e @ Hecaqul faAwarsit w ==t & 2
Write short notes on clathrates and chelate effect

> | F¥e 3t ST weE W wfEd Ao | 2
What are SHAB Principles? Describe its applications

® | SHAB feuia = §2 5w IRl F1 avi | 2

SECTION -B 6*3=18 marks

Long answer type question (approx. 500 -800 words) Marks
Discuss the structure of fluorides and oxofluorides of xenon in various
oxidation states

T | et 3iterdieor raeamsil 7 S & FeNss 3N JiFardaNss 6
HI AT W 4T Y|
What are the important postulates of Werner ‘s theory of coordination

8. compounds?
T A & TR & Rgwid & AgcaTyt fauia Fr #2 °
What information is conveyed by a Character Table? Explain by taking a
suitable example.

9. 6

HFET T @RI FIAT SATABRY &1 ST §2 3T 3eIe0T ol
HHST|
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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

1L | GrgraEdT fERRish 3R #Fd Jer W Aiged feoqolt forgd | 2
State “second law of thermodynamics”.

> | FAmTaY FT gERr e AT ?
Derive Nernst equation for the cell emf. What is the cell emf at equilibrium?

3. | O SUAUG & AU aAeiee TRl el e ) A 2
SUAUG T 87
Explain Donnan membrane theory and its applications

Y| e e Riewia 3R sw e B e #7y) 2
Differentiate between Physical adsorption and Chemisorptions

> | sifae sfreivor 3 TS srfreiver & & AR g 2
What is a parachor ? How is its determination helpful in elucidation of
molecular structure?

6. | tRreR FaT &2 FHHT HYUROT IUIAF T & TASERIOT H HFH ?
HETH 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.

7. | & R & Reyia iR TERfs aaEed # g8 Ay 6
T quTel |
State the phase rule and discuss all the terms involved in it. Apply the phase
rule to the lead silver system

8. | wRour A Far¢ 3R s enfAe aft ereel W Tt wY| wWur e ®
@l o3 @y @Fed w &) H
Derive an expression for Langmuir adsorption isotherm. Mention the

. limitations of this theory. 6

AT ITRANOT FHAATH & AT Toh Foreh fhrel| 5@ e &
AT FT Iool@ HT|
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SECTION -A

2*6=12 marks

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

Marks

Write note on Charge transfer spectra?

grel gTa®Y WageT v dle ford?

2

Describe nephelauxetic series?
ApdAlFdICEH AT BT J0fT B ?

2

V(CO); readily reacts with Na to give Na[V(CO)s] Why?
V(CO)s & wrer gva afafdar #ve Na[V(CO)g] <ar 8/ #i?

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

Explain the magnetic behavior of following complexes?
[Ni(CO)4] and [NiCl,]*
frafaf@d & gadrr sgaer @1 arear &Y [Ni(CO)4] and [NiClJ*

Predict spin only magnetic moment of following?
i) Fe** i) Mn™ iii)v*
AT & & shdol Yol T AT Y
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
paramagnetic or diamagnetic?

va affrsr s [FeFg]® @ Fe @ sifaehiaeor wer FefRa a3, sgfaa
gaagiil &1 g&ar gdlag & v daad d7 (& gkav ygasg & a1
gfagesia?

Discuss the utility of Orgel Diagrams? What are their limitations?
3rer ST & SYFIAIar ¥ g4l #R'7? 3T@) S 77 87

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

the following complexes.

(a)Na,Fe(CO),  (b) W(n*-CsHs)(CO),  (c) Cr(n’- CsHs)(CO)(CHs)

18 getaci Ag% uv faare &3 aiv fA=faRaa & n &1 g7 [HeiRa
Cad

(a)NayFe(CO), (b) W(n3-C5H5)(CO)n () Cr(n3- CsHs)(CO)n(CHg)
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SECTION -A 2*6=12 marks
Q. No. Short answer type question (approx. 200-300 words) Marks
1 Define Nitrogenous Bases? 5
' Frggiorfl emre a1 gfarsT dforg?
5 Give brief on Classification of Carbohydrates? 5
' Hrdlglssc & qiffevor & % 4 welg 7 garg?
3 Define Erythro and Threo Diastereomers?
' Rl 37iv rat srveviad &1 yRaifya a? 2
4 Oxidation states of sulfur organic compounds?
' Y HIdfa JRrE & siadieeor garg ? 2
Synthesise the following with the help of Grignard’s regents. Give
equations only. (a) Ethane from Ethyl Bromide (b) Isopropyl Alcohol 2
from acetaldehyde
5 | s fr wgrrdr ¥ Aeafaild &1 G2eiftd &Y 3iffeas had
AT &IfSTT
1 ufda S1ASE 9 34 2 THICTC3EEE § ABAWTS ohigel
Explain use of Amino acids in Electrophoresis
® | degcmoree & A ofiE & 39T B wHeEd 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, emax 20,400 (ii) 210 nm emax 20,000 6
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.
' mvfded 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
ST TR 3022 (m), 1600 (m), 1510 (m), 1680 (w), 750 and 695
cm-1(m)
vavgane - (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 1 QH) #fr& & wvawrcid g &1 Eor a7
What are organ- metallic compounds? Give the preparation and
8 properties of organo-lithium Compounds?
| g —earg @A @ 87 sia—falrm afiet @ dardt i o 6
qare?
Chemical properties of amino acids? Use of Amino acids in
9. Electrophoresis
il vRre @ wrarafae or? deasvragad 7 sl vRis &1 8ugi? 6
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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, which will give a
1 pure vibrational spectrum? )
. ﬁ":ﬂ%ﬂ@?sz, 02, N2, HC', CO, NOz, COz, Hzo aiv CH4 o Vo J&
BHYT QFH QAT
9 Define Thermodynamic Quantities for Partition Function? )
' faarorT wale @ fory oAl Sra=fie a1ar &1 aRyrfya a7
3 Define types of nuclear reactions (n, p, a, B and y).
' gedry] gfafdarsi @ gar (n,p, o, B 3 ) & gRwia a2 2
4 Define Mechanism of nuclear fission
' gedTy] fAged & aF &l gRyIa &7 | 2
Explain Born-Oppenheimer approximation and heat capacity of solids.
5 | ST 3REAR Afeehes 3R o yerat hr FSAT erEar 2
SITEAT Y|
What is meant by photosensitisation
6 | yeprer HAEEOT F FAT A ¥ ,
SECTION -B 6*3=18 marks
Long answer type question (approx. 500 -800 words) Marks
7 Explain Born-Oppenheimer approxim_ation and heat capacity of solids
' gi+d—andTgrgav af~reeT v sl &1 & T eaar &1 aHsgv/ 6
Define Maxwell-Boltzmann distribution law for the distribution of
8 molecular energies.
| amfa® wul @ faavwr @ fay dawda—alecwdT faaver fram @) 6
gRaIf§a & |
Define Why CO is both IR and Raman active?
% | uRwifRa &% f& CO, IR aiv w7 ) wfa @) 87 5




