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CHE-001/CHE-002

BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination

June, 2026
CHEMISTRY
CHE-001 : ATOMS AND MOLECULES
AND
CHE-002 : INORGANIC CHEMISTRY
Time : 3 Hours Maximum Marks : 75
Instructions :
(i) Students registered for both CHE-01 and

(i2)

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.

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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CHE-01/CHE-02
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CHE-001

BACHELOR OF SCIENCE (B. SC.)
Term-End Examination
June, 2026
CHE-001 : ATOMS AND MOLECULES

Time : 1 Hour Maximum Marks : 25

Note : Answer all the five questions.

Use the following data wherever required :
Planck’s constant : h=6.626x10">*Js
Velocity of light : ¢ =3x10°ms™

Mass of electron : m, =9.1x10 ' kg

Avogadro number : N, =6.020x10%>

mol !

1. Answer any two parts from the following :
2X1=2
(a) Calculate the wave number of light
having frequency 101° Hz.
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3.

(b)
(©
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If [ = 2, what are possible values of ml ?

Identify the type of hybridization of
the carbon atoms in the following

compound :

CH3—CHs

Answer any two parts from the following :

(a)

(b)

(©

2X2=4
Calculate the wavelength of light (in

nm) required to eject a photo-electron at
a velocity of 9 x 101® ms™! from sodium
metal surface having a threshold
frequency of 4.61 x 1014 Hz.

Name the naturally occurring
fissionable nuclide and write the
nuclear reaction when it is hit by a slow
moving neutron.

Explain  briefly Pauli’s Exclusion

Principle.

Answer any fwo parts from the following :

(a)

2x3=6
Which of the following can exhibit
optical activity and why ?
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CH,

1 Br—C—Cl

CH;
(i) H—C— OH
COOH

CHj
I
(iti) Br — C — NH,
|
CH,4

(b) Calculate the age of a piece of wood for
which the ratio of 1; C/ 150 is 0.5 times
that of a living plant.

Given : £ =1.212 x 104 year1.
(¢) Derive the Lewis formula of CIF3 and

then apply VSPER theory to predict its
shape.
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4. Answer any two parts from the following :

5.

(a)

(b)

(©

(a)

2x4=8
In the rotational spectrum of HF
molecule, the wave number for

rotational transition J = 0 > J’' =1 is
at 41.11 cm~1.

Calculate the moment of inertia and
bond length of HF molecule.

Write the electronic configuration of
Ni2* jon. Comment on its magnetic
behaviour and calculate its magnetic
moment in ppg units (Atomic no. of Ni =
28).

(1) Calculate the radius of first Bohr

orbit of hydrogen atom.

(1) Draw the shape of SF6 molecule.

Answer any one part from the following :

Draw the MO energy level diagram of
NO molecule. Calculate its BO and

comment on its magnetic behaviour. 5
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(b) (1) The absorbance of the solution of
an organic dye having a conc. of

132 mg cm 2 is found to be 0.465. If

the absorbance of the same dye
1s 0.501. Calculate its
concentration. 3
(1) Identify the following molecules as

polar or non-polar : 2

CH3Cl and CCl4

B-2786/CHE-001/CHE-002 P.T.O.



[8] CHE-001/CHE-002

CHE-001
T TR (S, TE-4t)
R EIGRCRIE |}
I, 2026

H.T=.3.-001 : TRHIY 3 37Uy

gag ;1 goe SIfeFaH 37F : 25

T gyl gre gv F IW T
&l v gl (o sieel &1 3YFNT FHIfoT :

i [Fd% : h = 6.626x10 % Js

YT HT AT : ¢ =3x10° ms™!

gl 1 5 : m, = 9.1x10 kg

ST fadie : N, = 6.020x10%% mol

1. Tr=fafed § 9 fo=i 8 9ri o SW ST ; 2x1=2
() T fgent emgfa 1015 Hz ¥ 39 fow @@
T T URehers ahifoTd |

(@) A 1=2, ml s FNTGIFTAA A § ?
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(1) Fr=afafea dife d§ wEA A & G &
e Y&

CH3—CHs3s
2. Treafafea § 9 fo=di @ vl & ST ST : 2x2=4

() Aifead o1g &1 Fag 9 9 x 101° mg~1 & am
Y TIE-SaaR IS HE & T GhTeT &
TS (nm H) 1 IRemer wifow | difgam

i <gel g 4.61 x 1014 Hz ¥

(@) THIfereh &9 8 O foeis- JeriEs 1
gifse oiR Tifyerta sifufswan fafee s@ o=
et & 7Ifq & =g | <@ T

(1) et oT9asy fasd &1 =amret sifs |

3. fr=afafed & & fo<i S vl & Sw ST @ 2x3=6

() Frfafed § & SF-HM Yo =oichd I
€ ?

CH,
|

@ Br—C—Cl
|
H
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CH,
|

(i) H—C—OH
I
COOH

CH,4
I
(ili) Br — C — NH,
|
CH,4

(W) TH Thel & Iohs i 3T 1 YRR HifSIT

o 1gC/ 130 1 A et weita 9re 9
0.5 T |
(R g : k=1.212x 1074 =5 1)

(1) CIF3 1 g ¥ a°ET 3R VSPER fagi
Y 3Hh! HATHTd hl oA hHIFST |

frafafad § & fnsl ar 9l o SW ST : 2x4=8
(%) HF & 90 WA H J = 0 — J’' = 1 Gha"

T 0T T 41.11 cm® ®1 HF & fow Sl

3t 3IR ST T 1 TReher hifoTg |
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A Y o

(@) Ni2*t mF & soRie fo=ma & fafem)

§eh EIehd FeeR T fewolt T IR up

A H IR STEU Sl GRehard hifed |

(Ni T 7T F& = 28)
(1) () TESISH HI W SR KT hi oA )
TUMT TSI |
(i) SFe 3] st STehfd ST |

o o

5. TrAfafed 8 9 fhel ueh ¥R &1 W ST

(%) NO 3T Tl 3T Hafh SHell TR 3TRE AT |

TUh &Y HH HI Uhad i 3R
Tk e W feuqoft sifsw | 5

(@) (1) 132 mg cm=3 FEA T Th HEH

(S 1 faet@ 0.465 STao0Neh I
T afg S ST w1 AIEuUIE 0.501 T,
1 SHeh! Wigdl 1 Ik wI@I 3
(i) Trfafed st 1 yeta =1 Ay
IR W g 2

CH3Cl 3R CCl4

B-2786/CHE-001/CHE-002 P.T.O.



[12] CHE-001/CHE-002

CHE-002

BACHELOR OF SCIENCE (B. SC.)
Term-End Examination
June, 2026
CHE-002 : INORGANIC CHEMISTRY

Time : 2 Hours Maximum Marks : 50

Note : (i) Attempt any five questions.

(it) All questions carry equal marks.

1. Attempt any ten parts : 10x1=10
(1) What is the formula of heavy water ?
(i1)  Which is longer in size — Cl~ or Cl ?

(111) Which is more electropositive—Na or
K?

(iv)  Which is less soluble in water—BaSO4
or MgS0O4 ?

(v)  What 1s the oxidation state of Cr in
K2CrO4 ?

(vi) Name the non-metal of group 13.
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(vii)
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Which oxide of carbon is isoelectronic

with N2 ?

(viil) Write the electronic configuration of

(ix)

(x)
(x1)

(xii)

(xiii)

(x1v)

(a)

Cu (Atomic number 29).

Which of these does not form a
pentahalide—N or P ?

Identify the halogen X in XF'7.

Is C2H2 an ionic or covalent hydride ?

Which principle/rule is violated in the

configuration : 1s2 2s2 2ps2 ?

Identify the 1somerism
in [Co(NH3)5Br]SO4 and
[Co(NH3)5504]Br.

Of which metal is hamatite an ore ?

Why is the second ionization energy of
Na higher than that of Mg ? Among the
elements Li, K, Ca, S, Ne which one has
the lowest and which one has the

highest first ionization energy ? 3
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(b) What are the two types of hydrogen
bonding ? What is the effect of hydrogen

bonding on the properties of H20, HF,
NH3 ? 3

(c) Why are Group 2 metals smaller in size,
harder and have higher melting points

in comparison to Group 1 metals ? 4
Or

Why do Group 2 metals form more

complexes than group 1 metals ? What

are the usual coordination numbers for

Be2* and Mg?* ? What is the reason for

this difference ?

3. (a) What is the general formula of the oxide
of an element of Group 13 ? What is the
trend in acidic/basic behaviour of these
oxides down the group ? 3

(b) Indicate which silicon compound is used
as : 3
(1) Dehydrating agent
(11) Cation exchanger

(111) Thermal insulator
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(c) What are the two main allotropes of
carbon ? Explain why one is hard and
an insulator and the other soft and a
conductor of electricity. 4
Or
Draw the structure of diborane and
indicate the two centre electron pair
bonds and three centre electron pair
bonds. Give the difference between
these two types of bonds.

4. (a) Draw the structure of ammonia. Will it
act as a Lewis acid or Lewis base ? Give
reasons. 3

(b) What are the two main oxides of
phosphorus ? What 1s the oxidation
state of phosphorus in them ? 3

(¢) Give the reactions involved in the
manufacture of nitric acid by Ostwald’s

process. What is aqua regia ? 4
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Or
Why does oxygen exist as a diatomic
molecule and sulphur a polyatomic
molecule ? Why does oxygen not
generally show positive oxidation
state ? Give an example of a compound
where oxygen shows positive oxidation
state.
5. (a) Arrange the hydrides of Group 16

elements in decreasing order of : 3
(1) Acidity
(11) Hydrogen bonding
(i11) Stability

(b) Identify the halogen having : 3
(1) Highest electronegativity value
(i1) Solid at room temperature
(111) Liquid at room temperature

(¢c) Name the four oxo acids of chlorine.
Write their formulae and calculate the

oxidation state of Cl in each. 4
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Or
Account for the hybridization of X and
the geometry of any two of the following

interhalogen compounds :
i) XYj
(i) XY
@iii) XY,
6. (a) Why do noble gases react only with

fluorine and oxygen ? Give the shape of
XeF4 on the basis of VSEPR theory. 3

(b) Which of the following will be oxidizing

agent or reducing agent ? 3
: 2-
@) CrOy
(i) Cu?
(iii)) MnO,
(¢) Discuss the ways 1in which the

actinides resemble their lanthanides

congeners. 4
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Or

Determine the coordination member
and oxidation state of the central metal

in any two of the following :
(@) [Fe(CN)gl”"
i) [Culen)gl®”
(iii) [NiCl4]%"
7. (a) Indicate the correct choice (any

three) : 3

(i) Coloured compound

(CuSO0y4, ZnSO4)

(1) Shows variable oxidation state

XK, V)

(i11) Inner transition metal (Ce/Cd)
(iv) Ambidentate ligand (CI-/SCN-)

(b) Write the IUPAC names of any two of
the following : 3

() [Co(NHg)glBry
(i) [K3[AlOx)3]
(ifi) [Pt(Py)4] [PtCLy]
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[Pt(NHg3)9Cls]  displays geometrical

isomerism. What is the geometry of the

complex and the hybridization of Pt ?

Draw the isomers. 4
Or

What are the criteria of selection of a

good reducing agent for extraction of

metals ?

8. Write short notes on any two of the
following : 2x5=10

(a)
(b)

(©

(d)

Calcination and Roasting of ores

Types of structural isomerism 1in
coordination compounds (only types and
one example of each)

Various methods of refining of crude
metals (no details)

Catalytic properties of transition metals

and their compounds
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CHE-002
T Tiraen (S, TE-4t)
LEIGRE]
ST, 2026
HL.U=LE.-002 : 3TeRTal-eh THTEA

gHg ;2 qU2 SHfeFaH 37F : 50

W (i) (= e 3o & I S
(ii) T TN P 3F GAA G

1. =i o ami & SWw Sife . 10x1=10
() 90 TA R FNGI T ?

(i) TFEH 2T SHR E : C1~ =@ Cl ?

(iii) M 2 faga oMTH® §—Na 31e@n K 2

(v) & # &H w9 faem §—BaSO, g
MgSO, ?

(v) KoCrO4 H Cr &l STadehIu Sawl &
€7
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(vi) §H8 13 H 3741q &1 9 fafem
(vii) HeF H1 HE-G1 RS N2 & 919
TgeERH § ?
(viii) Cu (IXHIY] SHHTH 29) Hl SRl h Ta=aTH
farfem
(x) T Y HH USRS TE o §—N 3T

|

(x) XF7 ¥ geler X & qgena |

(xi) TN C2H2 T FUMEA A1 GeHaNTh SReRs

T2

(xii) 1s22s22p,2 fa=ma & SH-9 faga/fem =
qret A&l oI § 2

(xiii) [Co(NH3)5Br]SO4 AR

[Co(NH3)5S04]Br | THEIE YgaT - |
(xiv) THEE T ©I1q 1 3% © 2

(%) Na &I TERI AT St Mg 3Afess =i 2t
¥ ?2 Li, K, Ca, S, Ne @ & &1 fre=1am
IR 79 ww *t Afuchay gum SR el
BT ? 3
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(@) T THR & TESSH TeY 1 § 2 H20, HF,

NH3 & TUIeHi | TR e i 1 JHE

qSaI g ? 3

(1) FHE 1 ! 91geli ol o § 99 2 i 9rgei
T 3MHR BT, FHOR 3R e S=9 i B
T2 4

3T

WE 1 H ugel w1 eTan W 2 & ey
31T Hehat 1 oA & 2 Be2+ qem Mg2+ ¥4
T Hd: GHog TEAd € ? 39 3T’ hl

HR T ?

3. (%) UE 13 & T dd o AFHES K1 G A=
T 2 T SigEzel & ofelia/eNg Haer H

e H < a% = ygid W ? 3
(@) <9Izt -1 fafaea Hfer w=&@m 3
) 3

(G) TASier s & ©®
(i) A fafmg & 9w
(i) SEHRIYS & IR T ?
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(T7) HTEH % < YIS TRET I ? THIALY,

T | T R iR foggadieht oIk go gamy

3R forpq =t § ? 4
3IAT

SIZERA ol TLET 93T 31 S =i soiae
TN @Y R T w5 o I Y
TEC T A YRR B oAE & " iR
ERIESN
4. (%) ST HT G IR | N I Ted 37
1 T & hl T TG T ? 3
(@) FIERRE & <1 Y@ s #1 g 7 36 P
1 STFHIRTOT ST 1 Bl © 2 3

(1) “EfeH T & siearcs fafy gr fafmfo
i oygw Ifufear i1 i) w3
FNE ? 4

arerar
stterfisH F=1 fgaTy] 317 &l TWE AR TeRL
TEITATY] 7] i e Fl foeme wWa § 2
SRS AT AR SRR STaeel
Fi & T § 2 Teh AR 1 IS0 S
SRl SRS ST STSRHIh0T STl Suie
&l
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5. (%) 99E 16 & Tl & sSR! &l MHfafed &

foTT =red A | ofafeed wifNT 3
(1) TR
(i) TEGSH ST
(iii) wenfre
(@) TAISH %! TEaT 3

() Tt sifereran fompa SRomershar §,
(i) ST & q9 R AT ¥,
(iii) T & qT W ST |

(71) AR & AR SR 3Tl o 9 fafe, 39
T3 fafem ik g&® # Cl &1 stiafie
STIET 1 UM hITSIT | 4

37T
fr=i @ oTau Tolem Afent § X & Hhio

3R ~afafd 1 TSRl SIS

Q) XY,
(i) XY
(i) XY
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6. () IF< T4 = o fiadeH iR weik= 3
sifaferan 3t § ? VSEPR fagma & omeR

T XeF, i 3T&hfd ST 3
(@) frafafed & @ M ST wHs 3R HH
37T wHE T ? 3
@ Cro;
() Cut
(iii) MnO}
(1) UfFeArEe U TeId doAEel ¥ f5g ger
- € 2 4
TraT

frfafen #§ & frel & # S5 ag §
TIog e 3R SR ool
HifT :
@) [Fe(CN)gl*
(i) [Culen)g]®*
(iii) [NiCly]%

7. () 9& 9@ ST (FE @) 3
(G) M= AR (CuS04/ZnS04)
(i) IRl sAferdteRtor saren geiiar & (K/V)
(iii) SAR-THTY ac (Ce/Cd)
(iv) SATFE Fert (CI/SCNO)
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(@) fosl 2t & IUPAC 7™ fafem : 3
(i) [Co(NHg3)g]Brs
(i) [K3[AL(OX)s]
(i) [Pt(Py)4] [PtCly]

(M) [Pt(NHg)oCly] aTHAE THre=ar Sear 1
Gopt i A 3R Pt o1 G0 I § ?

HHEI i T AR | 4
a19raT
HqsTi & Fhun & fau S99 S=EE &
HH-9 AIEE B § ?
Frefafed § 9 forgl & W gt feoqof fafen
2x5=10

(F) 3Eh 1 T 3R 9IS
(@) TH=gq AfTehi # HEHHS HHEFadl &

JHhR (had THR 3R YIS 1 Teh ISR
giferr)

(T1) oTuRshad o1g & uiehen &1 fafy= fafesr
(foear & =)

(F1) GHYYT &g 3R e AT o AT T[Orer |

X X X XX
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