Total number of printed pages-16 .
' 1(Sem-1) CHE

2023
'CHEMISTRY
paper : CHE0100104
(Chemiétry-:) |

Full Marks 45
Time : 2 hours

' The figures in-the margin indicate
~ full marks for the questions.

/] Answer either in-Engliéh pf in As’samese.

-

1. Answer the followmg multiple-choice
questions. o 1x5=5

wote At et Tet forie 31 ¢

(@) How many radial nodes does a 3p
atomic orbital possess ?

i O
(i) 1
(i) 2.
iv) 3
Contd.



(b)

3 p SRR ARRGI Fw=et F it [ 2
@ O
(@) 1
i) 2
(iv) 3

An atom with a valence electronic
configuration of 1522s22p03s23p3
belongs to group

i 3

i) 5

(i) 11

(iv) 15

1 2252053523 p® FFHT RAPR #1719 D!
fige oIl 394 wr@sfe |
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(i) S

(iii) 11

(iv) 15
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(c) The square of a wave function, W2, is

found to be zero for a certain region .of
an atom. This finding is interpreted as

(@ It is highly likely to find the
electron in this region

(ii) The probability of finding the
electron in the region where is null

(iii) The probability of finding the
electron in the region where is low

(iv) The shape of the orbital will be
spherical

@Bl AT (A <Ot SIS GBY ORI TN
Zof S ) (AR o7 | B Sifal eeiess v
FE A ¢

(i) TEE B @R S (PRI A
ool

(i) TGB! G2 OIS (IR FSRA I
(i) AFTCO! G TS (AR TS =
(iv) SRRGAGR SFO (AR
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(d) Which of the following compounds has | s (o1 ﬁimb—ﬂﬁl?“l@ AieF, Z
no isomer ? i) 1 S

(i) CHsCHO T (i) 1
(i) CH,=CHCI g
(iy) CICH,CH,CI 2. Answer any five of the following questions :
; ' 2x5=10
woTe il IRl GO AT FiR? 5
weTe il eTIRa Rl Aors bed Tl ¢
(1) CH3CH,CH,Cl i (a) Plot the radial part of the wave function
(i) CH,CHO l { (R(r)) versus radius (r) for the 3p orbital.
3 "

3p SRRGT AREYN T (R(r) Rkt

(iij) CHp =CHCI PN (r) @ S

(iv) CICH,CH,CI () Give the ground state electronic

onfiguration for Si.
(e) The compressibility factor, Z for an ideal O

gas is R Si T ST qeetg et &
() "greater than il (c) Find the Z;ﬁ from Slater’s rule for an
(ii) less than 1 . " Ar 3p electron.
fii) 1 5 (s R RIS Ar A 3p TEEW Zog
(iv) O el
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(@)

(e)

Fischer projection for a molecule is

given below; draw the Sawhorse and

Newman projections for the same.

CH, 0
HO H __ HOwrwa H
H——OH ;HI; OH
| CH, CHS |
Waﬁ@ﬂawmﬂﬁmmﬁ@ﬁ%.
- o WOTW STt i
HO ——H __ HOIH
H—-OH  Hw=l=OH

3 N

E}rplain what the photoelectric effect is
meant by. _
STARRIGISS ARG M & Tt =4

What is inductive effect in organic
molecules ?

51 W9 WA der e
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(g) Whlch compound is a stronger base ?

(h)

BogT ol

WWWW@W

NeogNeg

Why does the behaviour of real gas

- deviate from ideal gas behaviour ?

ﬁwmcﬁ%wqufmawqaw
Rpyfe w2

Define the compressibility factor of a

- gas.

0
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What are Newtonian and non-
Newtonian liquids ?

Frost R G- o e
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3.

Answer any four of the following questions :

5x4=20

O Rigpiear bif<bT e Ted [l

(@)

&)

(AT R I=e

The graph of ionization energy (IE)
versus atomic number for the elements
through Ar (figure below) shows that

the IE increases from Li to Ne. Why the

graph shows maxima at Be and N, and
minima at B and O?
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(b) Explain why halogens have largest
electron affinities.
(o1 (G eI TG AR [/, v
4l |
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S 75, SRS SRR

; _
O1s» O1s» 2p

(¢) What are the hybrid orbitals of the carbon ;
~atoms in the following mc;li?ilfi 'f+1_5 | (3619 \1541?{31% weFe 911 2299 xfe
; | OENTETPOI (FCTEI? '
(i) HzC-CHj (e) The compound 1, Q-dichloroethape
(ii) H3C-CH=CH, (C2H4Clp) is nonpolar, while cis-
dichloroethylene (CoHzCl) has a dipole
(iii) CH3—C=C-CH;OH moment :
(iv) CH;CH=O Cll Cll _ c cl
B C \C iy C/
(v) CH3COOH [gigihrei ARt -
- H H H H
oo Wl SRS 4P Tk AFAGT AT
sREGaER &2 = 1, 2-dichloroethane cis-dichloroethylene
! \ ' [ On the basis of bonding considerations,
() H3C-CHj _ explain why 1,2-dichloroethane is
= X nonpolar but cis-dichloroethylene is
(i) H3C-CH=CH, polar.
(i) CHs—C=C-CH,OH 1, 2-URFIH (CoHyCl) SR /8 cis-
() CHyCH=0 URgTERER (CoHCl) I fa (7= TN wiczl
ks
v)] CH3COOH
(v) 3 H—C—C—H e =C<
(d) Sketch the shapes of the following II-I IL’ I{T/ -H
molecular orbitals: o B T
1s» O1g55 72 p and 1 ; 2_—@'@?@%@ CiS‘W%;{
7y, - How do their energies compared ? (Tl YOI A R TR e [ =
4+1=5
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4. Answer any one of the following questions :

(f) Briefly explain Planck’s quantum theory
10x1=10

and explain what a quantum is. What

are the units for Planck’s .constgn‘; ?5 | oo AT @b) eEE TeT 3 ¢
+2= -
\ | (@) As cyclohexane goes from one chair
AT PRGN ©F B3 TR 1 S (RO . conformation to the other (note that
20151 || | the two chairs are equivalent), it has to
A Bl RI e | go through several other forms

(conformations) — half-chair, twist boat,

Defi th -efficient of wvi ity. -
9) e e CO-CIIEIEhn, @F ey and boat, as shown below: 2.5x4=10

Discuss the effect of temperature and |
-pressure on the viscosity of a liquid.

1+4=5 | Y
<3 el il | oo o ¥ i
ool @AF A WH | © OiF @299 ( d? hi:“’l ﬁ
. —chair ;
' B =
(h) What is Boyle’s temperature ? Show g _
a
that Boyle’s temperature, Tg ¥ 5% 5t wisthoat  twistboat
- N2 AR TG AR e
where a and b are van der Waals chale S
constants. 1+4=5 ' ] :
on mation @ﬂ%
| e TR0l B2 (YAl (T T e, (i) Why is the half-chair conformation
S _ very unstable (with high energy) ?
Tp = Bp 19 a V% b GIER TR 45 | _ (i) Why is twist boat less stable than

the chair conformation ?
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(iii) %at is responsible for the fact that
twist boat is slightly more stable
than the boat conformation ? -

- (iv) Identify the flag-pole hydrogens in
the boat conformation.

BRI B! 5. S ofal W Bt 5
SRS i 26TS (TG 5 SelE
HASET) Y SR (PN T AT T

A | aﬁwﬁiﬂm qL5HI, mmﬁm\e

i S S 3
= =
balf-chair ) half-chair

Energy =fe

twist-boat twist-boat

ABCIRT A AT 1S

chair

Conformation Sl

() L Wmfﬁ oS wfm R (*ﬂ%s
Qf)e |

(i) ARG Womﬁmﬁwm
o fF1e
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(iij) PIFCIRN TS Wﬂ?ﬁ’f(ﬁ are- Wﬂﬁiﬂ@h
wmﬁaa @mwﬁs?

(iv) MG CEHAS A 2R T
ST | '

(b) Bohr gave an atomic model based on
quantum theory :

(i) Briefly describe Bohr’s theory of

hydrogen atom and how it explams

- the appearance of an emission
spectrum.

(i) The first line of Balmer series
" occurs at a wavelength of
'656.3 nm. What is the energy
difference between the two energy
‘levels involved in the emission, -
which results in this spectral line ?

(i) What are ground and excited

_ St&t?S? - 4+4-.|-,2~'=110
T RO g eoid R TR @bt AR
vsm%“ SIIBIE |-
() TEER W‘lﬂ’«m%ﬁw |
fral 1 O % (OGS QRGN et
Tt IR IR JES, T
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() IMI AT AT (@R w12 -
656.3 nm| @3 @I Reofme wiow
TIHoY OR NSR 2fe oy [we
(i) TR W= Brefrs w7 e
(c) Define critical temperature, cntlcal ‘
- pressure and critical volume. Derive the
expressions for these critical constants
in terms of van der Waals constants a
and b.  3+7=10
. iR Tl TR Bl S FRT S
W@ W7 | SleR IR &I a e b T,
T 435 VR WS St |
(d) Define the terms surface tension and
surface energy. Derive an expression

- for surface tension determination by
capillary rise method.

Calculate the height to which water will
rise in a glass capillary if the radius of
the tube is 0.02 cm. The surface tension
of water is 72.8 dyne cm™!. 3+4+3=10

b W% s et Rl | (e o) B
TSI PO el AT Bt SR Sfevet |
<51 0.02 cm AT TR T AN R
'eﬂata%ﬁaﬁcﬁwn(onﬁﬂaw 72.8

dyne em™1)|

—
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