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CHEMISTRY

Paper: CHE01OO104

( Chemistry-I )

Full Marks : 45

Time : 2 hours

. The figures in the margin indicate
"l .fr.ll marks for the questions.
I

I enswer either in English or in Assamese.

1. Answer the following multiple-choice
questions. 1x5=5

sEs n{'f a,!lq{s tw Fqts ml :

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

0o
@

(iit 2

(iu) 3



(b)

3p q<Rctq{ tRRTft fis-t frW qien frfl{ r (c)

(i) o

@1
(iii) 2

(iu) 3
An atom with a
configuration of
belongs to group

03
(i, s

(iiil 11

(iu) 1s

valenCe electronic
I s22s22pog"2gp3

The square of a wave function, Y2, is
found to be zero for a certain region of
an atom. This finding is interpreted as

(L) It is highlY likelY to find the
electron in this region

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

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

(iu) The shape of the orbital will be

spherical

qt't 
"KTIT< csfnt eBt qi*ls ,qbt u{(?t TFFr<

<rf< ffi W c'tKt rih ttars qtfr e(ft=s <II?UI

afra e[5{t 3

(L) ?retr ebt eQ qrlg c"ffit qB
q-sKil"t{

Wsr&t qt qrFo ('ll{Ft I-sK-{'t W

?raEqdf q? q$tg cqKK q-src{t fiE

(it)

(iil

3

5

11

15
(iu) q-<Rd6KbK qTe cflmFfl<r
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I *2 s2 2 p63 s231 Wfi{ fi{Xqq "f<$t..q;f
"l$l-IE E-ffr-fl< <aft wsrfu,

0
(ii)

(iiil

(iu)
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(d) Which of the following compounds has
no isomer ?

(i) 1H3CH2CH2C|

(ii) cHsCHO

(t, CH2 = CHC\

(iu) C\CH2CH2C|

EE-e- firt mrdcbf drar< qrerffi {.Rr

0 cH3CH2CH2ct

(ii) cH3cHo

(iiil cH2 = cHCt

(iu) C\CH2CH2C\

(e) The compressibility factor, Z for an ideal
gas is

0 greater than 1

(ii) less than 1

(iit) 1

(iu) 0
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qrr"f (flF q(rstE-{frNt s6lli<F, z

(t) 1 e?s qk-$

@ 1 E?ssr

(iil 1

(iu) 0

Answer rang fiueof the following questions :

2x5=10

g-q\o fi{t grMI[< ffi 'fi'DfitrBw fix't a

(a) Plot the radial part of the wave function
(R(r))versus radius (7) for the 3p orbital'

3p w<R6E< qRfi{fr 4aPffi (R(r)) R"tfts
<Iirr6 (r/ cqq Efr+t I

(b) Give the ground state electronic
configuration for Si.

si < yfrs-<< ?rEts fialm frq t

(c) Find the Z.gfrom Slater's rule for an

Ar 3P electron.

cC6rq< frsn< Tq{s Ar 4 3P ffiH< z"//

tlfi ffitl
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Fischer projection for a molecule isgiven below; draw the Sawhorse andNewman projections for th; ;..
CH,

=:HO?r{H
IH*aH:

a

cHt

Y* *8, qT< fuK qfum"t fiil ?qcqq< R_qrt qls, fiEra{ q&rsq cfrfl r 
- '-l

cH"
::HO4H
IH*OH
:

CH,
(e) Exprain what the photoelectric effect ismeant by.

(g) Which comPound a stronger base ?

_,uoo,
s-a6 6-ffi ffiet qfQ-+ +Kf,*z

_,uo^ _,u
(U Why does the behaviour of real gas

deviate from ideal gas behaviour ?

frx <rs< (flw qfu-<q qln{ cfl5 qlE-<6F q-<l

@qdt
Define the compressibility factor of a
gas.

(rfg q(Is.lE.rftNl eellwl qiBl fi$ r

(d)

CH.
l"Ho#a
t-,-.H-|oH-
I

CH,

QHtuo4u
t-
l-H-+-oH-
I

cHt

fi

U) 0 What are Newtonian
Newtonian liquids ?

non-
organic

ffinq+q-ffiswqfte

6
I (Sem- U CHE/G

wzElsf<?es r rtr-i fr <rr?Bt wt
What is inductive effect in
molecules ?

iw qf< qtq:rfirc elul< fta
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3. Answer ang fourof the following questions :

Sx4=20
s-{< &rflhr Dtffits{< EB frir s

(a) The graph of ionizati
versus atomic ""*il; ;;lrn.".::fl.[?through Ar (figur. u.r"r) shows thatthe IE increases from Li b Ne.Why thegraph showg maxima at Be 

""d /V;;;minima at B and O ?

H < "K Ar tq qrx-fro<q {&< R"rftrg

{$qt6fR.s qi$r< cE{ ,e?lq futtqcqt 6qq1?ffie.

c{ Li < el{t lve frq qr*fi-qq{fu <tDrqlfr-E

Be qFt" N frT seFs qFF B $ft @ sqs
qICq ?

-otr

M5Th
ChlvY9.4qT
EE6E
fr.N3E6' ,:

€
.ntr
tu

2500

2500

2000

1500

IOOO

500

a
tr

,l$ E
!E
LFE9.EAuL'dtr6€

(U
F.Sdtrg€

E,ii

2000

1500

looD

_so0

I ro 12 rqra----la
Atomic Number ("fnql.fftS X?61)

t| 2 4 6 8IO12 14 16 lE:

Atomic Number f"fKilqk$ wn)

Explain why halogens have largest
electron affinities.

cqqtpqq{< ?raF \srq& qr{w frr, <it<tlt

Grlr

Contd.
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L'

Ne

,{ Ar

J
H C

nC)
c

P]iv

ffi tffiA,
J

Li :Ia A]

l-t

Ne

{/ Ar
J
H C

r o
{

d,
Pl,

,l
#
B xrIl

Lr Nr A1



(c) What are the hybrid orbitals-of the carbon
, 

atoms in the following molecules ?

1+ 1+ 1+ 1+ 1=5

0 H3C-CH3

(it) H3C-CH=CH2

(iil CH3-C=C-CH2OH

(iu) CH;CH=O

(u) CH3C)OH

gqs fi{l q6XK'Fs al$l or{-{ "FF[|"JS 
qrcRs

q-qfrif-qmm ftz

(t HsC-cHs

(it H3C-CH=CH2

(iil CHy-C=C-CH2OH

(iu) CH3CH=O

(u) CHsCooH

(d) Sketch the shapes of the following

molecutar orbitals I dl. ' di" ' n2p ?ttd

,rro. How do their energies comPared ?

4+l=5
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dl", or", 1t2P

csa3\< qfT&

moment:
CT CI

HH

I (Sem-l)cHE/G tl

qr+ ,io ut'tR-+ q<Rct-d

q(sa s{l I ?{s< {fu

v-qilqa-sgl-C< FC{{<l?

The comPound 1' 2-dichtolg:th1lj
(CcHqCtd is nonPolall '*1']" 

cls-

dichloroe tnvt"n'"\du'cl2) has a dipole

CI

H"-+-1,-"

(e)

CI

:{
H

1, 2-dichloroethane 
cis-dichloroethylene

onthebasisofbondin8gonsidgratiSnl.
explain *hy l '2-dic'hloroethane 

ls

nonpolar u'it "i"-aichloroethylene 
ls

polar' fu fu clr
l, 2-sfukkqn (c'rrocl2) q-s

sk*<{qFH g4H2ct2l< fi cr+ qItrs qIE.l

CT CI CI CI
I I H tr=/-

H-a-Q-H ,v: \" I t i nHH

l,2-sk\?cen ces-skkmFn

fitlFn<ttfi fir<Ftffi mqqte$ mlt

Contd.



a

(g)

Briefly explain Planck's quantum theory

and explain what a quantum is. What

are the units for Planck's constant ?

3+2=5

fllK< cTl<ffin qg D*s{l1]I mt qt+ c$KrtN

xlrq ft <lt?BI €tt dt(st s<st qffim< ft7

Define the co-efficient of viscosity.
Discuss the effect of temperature and
pressure on the viscosity of a liquid.

1+4:5

{-q-st e61(q qig.'tfr$ I s<6Fr qfqs'K seFts

Ur€t qR" DI"FI dsr< qlmlu{t ctt I

What is Boyle's temPerature ? Show

that Boyle's temPerattlre, 'r=#
where a and b are van der Waals

constants. 1+4:5

<;t6t?( Bqcsl fr r cq-Kt c{ <Tl6F{ $qesl,

{b a qFF b slsf{ <lqq <<s I

Answer anu oneof the following questions:
10x 1:10

s6T< firctmf rga d{< Gq <t e

lo) As cvclohexane goes from one chair
tvt 

"J"for*"tion 
to the other (note that

the two chairs are equivalent)' it has to

go through several . other forms
("conformati"onsl - half-chair' twist boat

and boat, as shown below : 2'5x4=lO

,l

&T
h
lio
E
rd

@

a, --'B - Rb

0

(iil

Conformatbn W{d4

Why is the half-chair conformation
,r"-r{ ,."table (with high enerry) ?

Why is twist boat less stable than

the chair conformation ?

1 (Sem- 1) CHE/G t2 Contd.
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Yl", is responsible for the fact thartwist boat is slightly _...- 
"dUf.than the boat .orrfo.m.,ior, t*-

ll:",,tf, the flag-pole hydrogens inthe boat conformation.

uthtqs{ qA ffi q-{-fi?K er<t qt{ qDr Df,q-{*'"h{ qER qerg (Krlil u-f, vq_{qcqQ

Tsqi) 
qry q-{fi"f mSNi{ q.11qu{ 

"n< Et<Etctir CQq-{fiqmrc-q6f;, ,r** *uqK'{I€ q-{srf 
s

(iit)

(iu)

(iit) qKrc{fil nfe w1-q"nat ms .wqm"ts?oqa{'f &< RITR nFrf frr
(iu) Tts w{q'"fv Csrfefh qtVts:qrs?Dl

cqlsTt I

(b) Bohr gave an atomic model based onquantum theory.

(t) Briefly describe Bohr,s theory of
hydrogen atom and how it expfiins
the appearance of an emission
spectrum.

(ii) The first line of Balmer seriesoccurs at a wavelength of
656.3 nm. What is the energy
difference between the two ener$/
levels involved in the emission,
which results in this spectral line ?

(iit) What are ground and excited
states ? 4+e+2=1g

<?< mcftm Ex-{ €{{e&sft,qbf ,il<Tt6f6-$

ffiqe1-qqn I

(t) qRgt"rq 
"r<Tft{ <T< v-g< E$s R-a<q

frirt <wt qt<,Q mcq?s qRgtm< fi5fr{
<.ff-fr <fl{lr $r-{ sFE fr?lf r

I (Sem- 1)CHE/G

(p
a
x
b0
!o

frl

(t) 
Yffir 

q-{sqtH qe qQ< fu f1rumR)r

/i/ "ll+zrltctq.Ne w-{qq1ttft{ D-f; 
=*u,.,EtsN &<r
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Conformatbn q1q4

qffi
t3

half-chair

qhif;
t-1

ha]f-chair{le
N/
boat

twist-boat

"fl$r{r{f {l\3

Contd.



(u) <I{K cufu dqn c<{t<r s<(rt ?q.{r
6s6.3 nm I €Q c<{f< fr:fng q&E
ss{qt ffi rm< tk "ffcFsj fiN{7

(iit) Vfiv< qK,ffi s-< ftr
(c) Define critical temperature, critical

pressure and critical volume. Derive the
expressions for these critical constants
in terms of van der Waals constants a
and b. 3+7= 10

@ffu$ Us\ot, @tE-$ Et"t qt<F e.rfu$ qErE;Fr

r(@t frTtl vtsK <]ER e<s a \ryFF b cr$fr,$,

@ffus s<-$ mtrc qffiSRsctr
(d) Define the terms surface tension and

surface ener$/. 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 crn-r. 3+{+3=19

1$E- q'i<, tffi qiwt frrr | ffir$ {fr B"ffi
qq-fu< dA{ fr.fu< <tr< .qbt qffi Efre<t r

qil o.o2 cm tofi-+;pfra qtrqc< *1 ftnn
sq-*q U0< fr.fu s$ | ({ffr{ CA{ r2.B
dyne crn-r) |
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