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CHEMISTRY

CHE-01 : ATOMS AND MOLECULES
AND

CHE-02 : INORGANIC CHEMISTRY
Time : 3 Hours Maximum Marks : 75

Instructions :

(i) Students registered for both CHE-01 and
CHE-02 courses should answer both the
question papers in two separate answer books
entering their enrolment number, course code
and course title clearly on both the answer
books.

(ii) Student who have registered for CHE-01 or
CHE-02 should answer the relevant question
paper after entering their enrolment number,
course code and course title on the answer
book.
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BACHELOR OF SCIENCE (B. Sc.)
Term-End Examination

December, 2021
CHE-01 : ATOMS AND MOLECULES

Time : 1 Hour Maximum Marks : 25

Note : (i) Answer all the five questions.

(ii) Use the following data wherever

required :

Velocity of light, c = 2.998 × 108 ms–1.

1. Answer any two of the following parts : 2×1=2

(a) Write the electronic configuration of Cr

atom. (At. No. of Cr = 24).

(b) Identify the type of hybridisation for each

of the carbon in CH3COOH.

(c) Indicate the number of neutrons and

protons in 194
78Pt .
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2. Answer any two of the following parts : 2×2=4

(a) Calculate the radius of the second orbit in
hydrogen atom.

(b) Which of the following two will absorb at
higher wave number in IR spectrum and
why ?

| |
C C   or C C  

(c) What is the significance of the magnetic
quantum number ? What is the value of
the magnetic quantum number of a 2s
orbital ?

3. Answer any two of the following parts : 2×3=6

(a) Predict the shape of 3ClO ion using the

VSEPR theory.

(b) (i) PCl5 is formed easily but not NCl5.
Explain.

(ii) Draw the resonance structures of
nitrate ion.

(c) Write molecular configuration for 2O ion.

Calculate its bond order and also comment
on its magnetic behaviour.
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4. Answer any two of the following parts : 2×4=8

(a) Explain the following :

(i) Reduced mass

(ii) Radioactive dating

(b) (i) Draw the enantiomers of

CH3CH(OH)COOH.

(ii) Define magnetic induction. How are
various substances classified on the
basis of their magnetic induction ?

(c) (i) Predict the coordination number

of Ca2+ ion in CaO, if ionic radii of

Ca2+ = 99 pm and O2– = 140 pm.

(ii) Draw the radial probability density
curves for 1s and 2s orbitals.

5. Answer any one of the following parts :

(a) The lowest wave number absorption line in
the rotational spectrum of the molecule AB

is 41.11 cm–1 : 5

(i) Calculate the corresponding frequency
of absorption.

[ 6 ] CHE-01/CHE-02

(ii) What are the rotational quantum
numbers of the energy levels involved
in this transition ?

(iii) What is the value of the rotational

constant (B) in m–1 ?

(iv) Calculate the bond length of the
molecule AB, if its reduced mass and

moment of intertia are 1.60 × 10–27 kg

and 1.36 × 10–47 kg m2, respectively.

(b) (i) What are the limitations of the Bohr’s
theory ? 3

(ii) Complete the following nuclear
reactions : 2

(I)  14 14
6 7C N ?

(II) 232 228
90 88Th Ra ? 

Name the emitted particles.
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× 

Cr ª

Cr = 24

CH3COOH

194
78 Pt ª

× 

ª

| |
C C   C C  
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2s

× 

VSEPR 3ClO

(i) PCl5 ] NCl5

(ii) ª

2O
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× 

(i)

(ii)

(i) CH3CH(OH)COOH

(ii)

(i) CaO Ca2+

] Ca2+

= 99 pm O2– =

140 pm

(ii) 1s 2s
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AB ª

41.11 cm–1

(i)

(ii)

(iii) m–1 (B)

(iv) AB

]

= 1.60 × 10–27 kg

= 1.36 × 10–47 kg m2
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(i)

(ii)

(I)  14 14
6 7C N ?

(II) 232 228
90 88Th Ra ? 
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CHE-02

BACHELOR OF SCIENCE (B. Sc.)
Term-End Examination

December, 2021
CHE-02 : INORGANIC CHEMISTRY

Time : 2 Hours Maximum Marks : 50

Note : (i) Answer all the five questions.

(ii) All questions carry equal marks.

1. Answer any ten of the following : 10×1=10

(a) What is the number of unpaired electrons

in the ground state of an iron atom (At. no.

of Fe = 26) ?

(b) Which of the following has the highest

electronegativity ?

Be, B, Li, C

(c) Name the least abundant isotope of

hydrogen.
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(d) Which out of K+ and Ca2+ is a poor
complexing agent ?

(e) Out of MgCO3, CaCO3 and SrCO3, which is
thermally the most stable ?

(f) Which one of the following is acidic in
nature ?

B(OH)3, Al(OH)3, Ga(OH)3

(g) Which compound of silicon is used as a
dehydrating agent ?

(h) What is the number of P–H bonds in
H3PO3 ?

(i) Which of the following has the lowest
boiling point ?

H2O, H2S and H2Se

(j) Which of the following is the weakest acid ?

HF, HCl, BHr, HI

(k) What is the shape of XeF4 molecule ?

(l) Which one has a higher ionization energy,
Ca or Zn ? (Atomic no. Ca = 20, Zn = 30)

(m) What is the reaction product of serium
(Atomic no. 58) with fluorine ?
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(n) Write the chemical formula of potassium
trioxalatoferrate(III).

(o) For extraction of which of the following
metals is the Kroll’s process used ?

titanium, copper, aluminium, zinc

2. Answer any five of the following : 2×5=10

(a) Name the different forms of hydrogen
molecule. How do they differ from each
other ?

(b) Amongst Mg, C, N and Si, which one has
the highest first ionization energy and
which has the lowest ?

(c) Which of the alkali metals forms the most
stable complexes ? Give reason.

(d) What is the basicity of boric acid ? Explain.

(e) Why do halides and hydrides of beryllium
polymerise ?

(f) What are transition elements ?

(g) Silicon tetrachloride is readily hydrolysed
whereas carbon tetrachloride is inert to
hydrolysis. Explain.
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3. Answer any five of the following : 2×5=10

(a) Explain why NF3 is known but NF5 is not.

(b) Why is H2S a stronger acid as compared to

H2O ?

(c) Explain why halogens are good oxidizing
agents.

(d) What are the products obtained when
xenon tetrafluoride reacts with water ?

(e) Explain why the metal gold (At. no. 79) is a
solid whereas mercury (At. no. 80) is a
liquid.

(f) Why are lanthanides and actinides called
inner transition elements ?

(g) Write the structures of geometrical isomers

of [Co(NH3)4Br2]+.

4. (a) Complete any four of the following
chemical equations (balancing not
required) : 4×1=4

(i) 5PCl ROH 

(ii) 3 43BCl 3NH Cl 
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(iii) 4 23SiF 4H O 

(iv) 6 22XeF SiO 

(v) 22ClO 2NaOH 

(vi) 3 2 22FeCl SO 2H O  

(b) Answer any three of the following : 3×2=6

(i) Name and state which rule or

principle is violated in the electron

configuration 2 2 2 11 2 2 2x ys s p p .

(ii) Explain why the second ionization

energy of an atom is always higher

than its first ionization energy.

(iii) Explain why alkali metals act as

strong reducing agents.

(iv) Explain why MgSO4 is soluble in

water but BaSO4 is not.

(v) Amongst H2O, H2S, H2Se and H2Te

which one has the highest reducing

power and which one has the largest

bond angle ?
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5. Answer any two of the following : 5×2=10

(a) List four techniques employed for refining
crude metals and discuss any one of them.

(b) Use valence bond theory to explain the fact

that 2
2 6[Fe(H O) ]  is paramagnetic whereas

4
6[Fe(CN) ]  is diamagnetic. (At. no. of

Fe = 26)

(c) What is lanthanide contraction ? What are
its consequences ? Explain.
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Be, B, Li, C

ª

K+ Ca2+

MgCO3, CaCO3 SrCO3

B(OH)3, Al(OH)3, Ga(OH)3

H3PO3 P–H
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H2O, H2S H2Se

HF, HCl, HBr, HI

XeF4

] Ca

Zn ? Ca = 20, Zn = 30

= 58

ª (III)

] ] ]
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2 5 10 

ª

Mg, C, N Si

³ ª
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NF3 ] NF5 ]

H2O H2S
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³

]

[Co(NH3)4Br2]+

4×1=4

(i) 5PCl ROH 

(ii) 3 43BCl 3NH Cl 

(iii) 4 23SiF 4H O 
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(iv) 6 22XeF SiO 

(v) 22ClO 2NaOH 

(vi) 3 2 22FeCl SO 2H O  

3 2 = 6

(i) 2 2 2 11 2 2 2x ys s p p ª

]

(ii)

(iii)
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(iv) MgSO4

] BaSO4

(v) H2O, H2S, H2Se H2Te

5 2=10
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2
2 6[Fe(H O) ] 

4
6[Fe(CN) ] 

Fe = 26
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