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ASSIGNMENT QUESTION PAPER

Session: 2024 -25

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
Q. No. Short answer type question (approx. 200 -300 words) Marks
Calculate the bond order and shortest bond length of the following
molecule:
1. NO, NO*, NO* , NO 2
=R *10] & 98 P IR Fa BICT 89 odlg DI T BY:
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.

Cs" 3maa @1 s 169 A 2 3k ClI” amaa @1 f=ar 18 A 2 ?
o srgurd M &) Aerdn | UfhT HREEr 9 @ |

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

| CNaiR CN ampelt & de HW, 9 @) oas Sk ged aRT &

TOMT BN |
How we can calculate the percentage ionic characters of the covalent
4, bonds? 5
eSS g8l @ Ufaerd mafd alRE @ TUFET DA HR Adhd &7
Explain why a Van der Waals radius of Chlorine is greater than the
covalent radii of chlorine.
> | gaTu b O @ 99 SR dred BT TRy A it ¥ gl @l 2
NENEISCRESII
What is the effective nuclear charge felt by 2p electron for a oxygen
atom? )
° SATRATST TRAT] & ol 2p Seld[ §RT A8Qd a1 ST arell Jrd!
URAT] 39T 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?
| OIfSTE O1g, Ueh geleR SR Snfurdd & S Aed R Fat a? 6
Molecules of CH4, NH3 and H,O involves sp® hybridization but bond
angles of these molecules are 109.5°, 107° and 104.5° respectively and
8. | why?

CHa, NH3 3R H,0 & aropell ¥ sp® <ot wnfer & et g sropelt
@ U9 BT HAT 109.5°, 107° 3R 104.5° ¥, 3R F4I? 6

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

S go7 -9 IR & Rgid oI FH gdre? 6
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SECTION -A 2*6=12 marks
Q. No. Short answer type question (approx. 200 -300 words) Marks
1 What do you understand by the terms hybridization? )
' THTUT 9753 F AT FAT THET 872
Write down the essential structural requirement for hyperconjugation.
2. . . 2
BIEIHITA & oI raeT §¥a-TeH® Aaedahdl M)
How many chain isomers are possible for C4H1g. Draw their structure?
3. C4H10 F ToT e et seaaE 699 57 37! §3aT aq134? 2
4 What is bond polarity? Write a IUPAC structure of 4-ethyl-2,4,5-trimethyl hexane.
' T AT FT 22 4-TFAA-2,4,5-2THATSA 6+l IUPAC H¥=+T ford| 2
Explain the following terms with the help of suitable examples:
1. Enantiomer 2. Optical activity
> S IETEION 1 FgTadT & fAaforfd ersai i aHsATs . 2
1. TA=Er3rAT 2. sfifeeser wiafafer
Write short note on following reaction of alkanes :
1. Halogenation 2. Nitration
6. e T (AeTerted Wi tsnar 9% wiere feoaofy fore: 2
1. EISHIROT 2. ATEga
SECTION -B 6*3=18 marks
Long answer type question (approx. 500 -800 words) Marks
7 What do you understand about the term homolysis and heterolysis ? 6
| gt s EEARRE aer § O F awey 82
8 Why are alkyl groups showing positive inductive effects ?
' Ufesel FHg TR YT T979 F1 (<@T 7 82 6
9 Explain Wurtz Reaction and also give its mechanism. 5

TS ATITRAT T g quT Tadr Grarfate off sare
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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
1. . . 2
SUITH IATELON o AT RIS i ATl Hi
Explain the terms Viscosity and Surface tension
2. . 2
QAT X I8 q91d Al ATAT F7)
3 Explain space lattice and unit cell
| S| ST T g Her i sqTedr w) 2
4 Differentiate between extensive and intensive properties with examples
|| SR % A uEHHE iR sAefdd T % AT s #) 2
5 Describe migration of ions and Kohlraush law with examples
C | IR Ok AT ATIAT % VAT Y wlgddier AT & Fuid i) 2
Describe isolation method of determination of order of reaction.
6. | ufafrar ¥ w9 & RafRw i sredeem @y w1 ool w9 2
SECTION -B 6*3=18 marks
Long answer type question (approx. 500 -800 words) Marks
7 Explain different components of the computer
| FET & AN gedl & ATer w7 6
g Explain the first law of thermodynamics
C | FoaTTaERT F uge FEw i s w7W) 6
What is a first order reaction? Derive rate constant and half life for first
order reaction
. TIH HH VAT F7 g2 TIF wF Ifathar & form o s & 6
qITY AT FL
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SECTION -A 2*6=12 marks
Q. No. Short answer type question (approx. 200-300 words) Marks
1 Write short notes on symmetry elements. )
| | ity T@t o Efem qem o)
Give separation of No and Pu from U
2. o 2
U ¥ No 3T Pu & JIFLO aarul
3 What are the basic postulates of Valence bond theory ?
| et At AT ¥ qe Mg wr £ 2
4 Discuss the important characteristics of lanthanides
|| AYATEEE A wEEu [Aewdars 9T ==l #w 2
: Write short notes on clathrates and chelate effect
C | wdE d e gwm 9w dfem Jem e 2
What are SHAB Principles? Describe its applications
S | suap forgia #T §2 TEF SN AT AN 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 | ferer arRfET g § S ¥ weEe G dieTeREe S 6
AT 9T F=T H
What are the important postulates of Werner ‘s theory of coordination
8. compounds?
g AR F 997 & Agia ¥ qga FEa w1 82 6
What information is conveyed by a Character Table? Explain by taking a
suitable example.
O | sy Taer gwr w ST A ST g2 SULT IERI0 AHT 6
THATU
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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
1 | areraedT fuwis eie g6 e U H"@fem feoqoft ford) 2
’ State “second law of thermodynamics”. 5
|| SHTIOERT AT g9 AW Far|
Derive Nernst equation for the cell emf. What is the cell emf at equilibrium?
3. | ¥« Suduw ¥ foru qde gefiEor el "remEeeT 9T 39 SURUE 2
T 22
4 Explain Donnan membrane theory and its applications
| S ool Mg ST TEe SquEE Al AT H 2
5 Differentiate between Physical adsorption and Chemisorptions
L | Wi e s TETERE afgeoor ¥ fiw s aar 2
What is a parachor ? How is its determination helpful in elucidation of
molecular structure?
| T g2 e el s dveer e # 2
TR 2
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. |9 W F FE| e TEEEE aremEedT § o SHE AqIAnT w 6
FUA F
State the phase rule and discuss all the terms involved in it. Apply the phase
rule to the lead silver system
8 | s R At s zEd anfie @t aedt W =t A = faw 6
T T feaw ffeed o @ #7)
Derive an expression for Langmuir adsorption isotherm. Mention the
9 limitations of this theory. 6

AT AfFenoer gHardt F forv uw =ew fFwen =w g
AT FT o FL
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SECTION -A 2*6=12 marks

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

Write note on Charge transfer spectra? 9

grel gTa®Y WageT v dle ford?

Describe nephelauxetic series?

ApdAlFdICEH @A BT 0T HR? 2

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 8/ #a)? 2

4 Discuss the structure of Borazine.
' giviforT @ ava+r &1 fAdg=r siforv) 2

Explain the magnetic behavior of following complexes?
5. | [Ni(CO)4] and [NiCls]* 2
erferfa % i sqae® i =amear ¢ [Ni(CO),] and [NiCly]*

Predict spin only magnetic moment of following?
i) Fe** i) Mn™ i)V

et 5 9 Faa Fahig it ATEdT w7
i) Fe** i) Mn"™" iii)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 affqst s [FeF]* @ Fe @ sifaehiaeor wem FefRa a3, sgfad
gaagiil &1 g&r gdlag a 3iv daad d7 (& gkav ygasg & a1
gfagesia?

Discuss the utility of Orgel Diagrams? What are their limitations?
3rer ST & SYFIAIar ¥ g4l #R7? 3T@) S 77 87 6

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

the following complexes.

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

9. 18 getaci g% uv faare &3 aiv fA=faRaa & n &1 a7 [HeiRa
B/

(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?
' Ty HIEd Bl & ST 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
> Fre &t ggraar ¥ Aefofaa #r @gfug ¢ afvwd s wad aeiwor
&ifor
1 U FHTES W AT 2 UHiefesgEs W AEEIA dekiEe
6 Explain use of Amino acids in Electrophoresis
| e ® oefi| T ufhe % SUAnT T awsey 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=feRaa avfa+Ha
ger Jar g-
Zdl: (1) 222 nm emax 20,400 (ii) 210 nm emax 20,000
SITSIATR: 3022 (m), 1600 (m), 1510 (m), 1680 (w), 750 and 695
cm-1(m)
veware - (i) singlet 7.15 1 (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% @& avaaicas g3 1 [FEor &)
What are organ- metallic compounds? Give the preparation and
8 properties of organo-lithium Compounds?
| affat —eng @fE Far &7 s aifret @ dard st T 6
§arg?
Chemical properties of amino acids? Use of Amino acids in
9. Electrophoresis 5

sfisTl vRrs @ i@ or? derasvraadd 4 sl URis &1 SyalT?
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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@?ng, 02, N2, HC', CO, NOz, COz, Hzo aiv CH4 ot Vo J&g
&I WIgT AT?
9 Define Thermodynamic Quantities for Partition Function? )
' faarorT waRle @ fory oAl S a1ar &1 aRyrfya a7
3 Define types of nuclear reactions (n, p, a, B and y).
' gedry] gfafdarsi @ gar (n,p, o, B 3v ) & gRwifda a2 2
4 Define Mechanism of nuclear fission
' gedTy] fAged & ad &l gRyIfa &7 | 2
Explain Born-Oppenheimer approximation and heat capacity of solids.
5. | A.AUAZTSHT Fierhed 3T 316 TarT 6l STHAT &HdT i ATEA 2
T
What is meant by photosensitisation
6. | serter TAERTOT A FAT ATeqd g ,
SECTION -B 6*3=18 marks
Long answer type question (approx. 500 -800 words) Marks
7 Explain Born-Oppenheimer approximfation and heat capacity of solids
' gid—angsr3av Alf~1dcT 3V atal &1 ST &aar &1 Gas1sv/ 6
Define Maxwell-Boltzmann distribution law for the distribution of
8 molecular energies.
| amfa® wul @ faavwr @ fay dawda—alecwdT faaver fram @) 6
gRHIRT &9 |
o Define Why CO is both IR and Raman active?

gRwifda & f& CO, IR 3riv w77 <=l wfdy #ai &7
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SECTION -A 2*6=12 marks
Q. No. Short answer type question (approx. 200-300 words) Marks
Describe with mechanism the preparation of ethers by dehydration of
1. alcohols? 2
TG h TS 0T GIT ST AT e il (hATTA el T FT e ?
) How Soap if prepared from Glycerol? )
|| Re|eie & 91ee a9 S0 v 5]
Using IR spectroscopy, how will you distinguish, Intermolecular and
3 intramolecular hydrogen bonding? 2
| TSI TAFCER AT T STANT Fleh, 3T AAL-SAT0aF AT e THITAL
BTG IST I TeeT ol el AT FHI?
What is Esterification? Discuss its mechanism.
4. | wERRThhere T €7 9 9 O T L 2
. Describe briefly nomenclature of ethers?
| $oR B AR BT HAT H U BN? 2
How would you convert ethanol into ethoxy ethane and vice-versa?
6. | g el B Teifedl 399 A &R s9e fda ¥ aRaffa H¥? 2
SECTION -B 6*3=18 marks
Long answer type question (approx. 500 -800 words) Marks
Q7. Calculate Amax for the compound A and B
T A 3 B 3 1T Amax &Y romm % 6
| ? ?
A B
Discuss the structural features which may cause a bathochromic or a
hypsochromic effect in an organic compound. 5
& |o HvEmTeTE Rt wmt ¢ S R s i i
TR AT ZISUTRITAER TATT T HILOT a9 Tl 2l
. Write CH3MgCl reaction with C,HsOH and CH3;COOC;Hs.

C,HsOH 3T CH;CO0C,Hs & AT CHsMgCl Tt
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SECTION -A 2*6=12 marks
Q. No. Short answer type question (approx. 200-300 words) Marks

What is the distinction between gravimetric and volumetric analysis?

L | afewfes o Ffegafes Erawor % &= #47 av g2 2

) What are the applications of acid-base titration? )

|| -4 AT F AR R 8

What are the applications of complexometric titration?

3. | FITCrRATHIEH ATHTI % AT 4T &7 2
What is the phenomenon of Co-precipitation?

4. | FE-AFHTO T AT FAT 87 2
The normality of a solution is determined by four separate titrations,
the results being 0.2039,0.2041,0.2049 and 0.2043. Calculate the 2
mean and median.

> | et e Y AEAT A eSO SHTIAT ST TR i S 2,
T 0.2039, 0.2041, 0.2049 31T 0.2043 §1 |TET S ATEAHT i TUMEAT
|
What are the causes of gross error?

O | o e v A 82 2

SECTION -B 6*3=18 marks

Long answer type question (approx. 500 -800 words) Marks
Differentiate between the terms precision and accuracy.

1o | Y A A 9rest 3 i S ) 6
What is the purpose of washing liquid during gravimetric estimation?

8. | yfa AT strrerr % ST AT FT G T T2 FAT 22 6

. What are the different types of indicators used in complexometric titrations?

FIFAF AT TTATIA H START FoRT ST Aol TS WY % wHeharsh #7947 872




