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. 20E CHEM
2020
CHEMISTRY
(Theory)
Full Marks : 70
Pass Marks : 21
Time : Three hours
The figures in the margin indicate full marks
. for the questions.
General Instructions: ,
(i)  Question No. 1 is compulsory. ' i © 1x8 = 8
(i)  From Question No. 2, answer any ten. ' _ 2x10 = 20
(iii)  From Question No. 3, answer any nine.’ : 3x9 =27
(iv) From Question No. 4, answer any three. ‘ 53 =15
=170

‘(v) Answer should be specific and to the point. o Total
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1. Answer the following questions : et et 1x8=8

wee wal epiriee Tl ol ¢

(@)

(b)

(c)

(@)

(e)

(9)

(h)

2. Answer any ten quéstions :

What is the value of angular momentum for nth Bohr Orbit ?

" pew 39 SR (@I SRR W R e

What is the oxidation state of K in KOy ?
KO,-% K1 &ied 3yt fegme

-

Due to which effect tertiary (3°) carbocations are more stable than
primary (1°) carbocation ?

@G HeiiE FINe BivEs! (39) aﬁmaﬁm@(mmﬁ@mmﬁfﬁﬁ

Write the general combustion reaction’s equation.

.mmqmﬁmﬁﬁwmﬁm

. Out of Na or K which one will show longest wavelength flame in flame

test ?

Na 3 K 4ige fouss fil «_we @im @l weaiords & o 2

What do you mean by limiting réageﬁt?

Hfre RoRe I B e

Give one example of electroﬁ' deficient covalent hydride.

SEER T 2 T BRgRe @b S

Write the IUPAC name of neopentane.

N ToFBRR [UPAC ot foray

2x10=20

Ricoteat 725! e Ted 4 8

. (a)

What is the set of quan.tu'mvnu‘mbers for last electron of K192

K19-3 (*RR FEZTOR AR FRIOW TRYR Aot & 29
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(b) What is inorganic benzene ? How will you prepare inorganic benzene ?

W@ﬂ%ﬂﬁwmmﬁﬁwmﬁmﬁaﬁﬁ?

(c) Define electron affinity. Why electron affinity of Clis rhore than F although-

electron affinity decreases down the group ?

WW%?WQWWa#eWWWWRﬁ% cz-ﬁtﬁi‘ﬂ
wmﬁ? F ot By @R

{d) Arrange the following in. mcreasing order :
(i) Na, Rb Cs, K (reducmg capacity)
(ii) KOH Al{OH)3, Mg(OH), Rb(OH] (ba31c1ty)
TS SR TEETe MRl § |

) 'Na, Rb, Cs, K (&R o)
(u) KOH, Al(OH)s, Mg(OH) Rb(OH) (FRIE )

(e) A container contains 2L of milk. Calculate the volurne of the milk in m3

4B oA 2 P AT Sz MR TR 3 TS S |
ik ‘What are the significance of van der Waals’ constants ‘@’ and b
(S TR AT 47T ‘@ % D-T e [

(g) ' Write the mathematical expression for cdmpressibility factor (Z) and

- what is the value of Z for an ideal gas ?

"ﬁozem—»@m ol @) R 2] TR A e @wfcﬁ@m 24w o

(h) The pH of a solution at 25°C is 2. If the pH is to be doubled, then what.

' »w111 be the hydronium ion concentratlon?

@m—ﬂﬁm pH-wmzan-wmrimﬂiam tﬁ“@ﬁmawsnm

ﬁs:n:t = wfR e
-{i) Describe one method of rernovall of permanent hardness of water. .
o P SN T3 A 4B SRS I | ‘
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() Write the chemical reactions involved for detection of Nitrogen in an
organic compound by Lassaigne’s Test.

‘mmﬁawﬂmmmm@ﬁaﬂwmwrwﬁﬂmmﬁﬁ
TR, ol : ,

(k) How many sigma and pi- bonds are present in Toluene ?

»'Wwﬁmwﬁmﬁwwﬂﬁw?

() Why HF can’t be stored in Glass bottle? -
HF-3 2% <oee 5a Rk« [ e

(m) Arrange the followmg 1n increasing order of Bond order :

Oy, Oy and 05

3. Answer any nine questions : -f ' . 3x%9=27
farpicat A6 e ©El 1 8

: (d)- Calculate the wavelength, wave number and energy of radlatlon
corresponding to the spectral line of lowest frequency in Lyman series
" " in the hydrogen spectrum. (RH— 1.097 x 107m-1, h=6.62 x 103%Js)

'mmaﬁmmﬁﬁmﬁﬁm\aﬁ% @A’ o929 T, 1@15[‘(251%@*{1%
sioRl B0 | (R = 1.097 x 107m™1, h=6.62 x 10-34Js)

(b) What are zeolites ? Give two uses of ZSM-S.
eor'azs &2 ZSM-5-3 707 Wﬁf‘iﬁi

(c) Define Hybridizatlon Suggest the structure of CIF3 in the light ol
hybridization concept.

- A &2 ClFs e siod AT mwwm—anvmWI F

(d) From kinetic gas equation, show that total kinetic energy of 1mol of ar
" ideal gas’ is —KT :

cﬂ%ﬁﬁaﬁﬁ@%mﬂ— cwviwmlwwwfcmﬂﬁﬁ%wm 3KT =
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(e) A person inhales 640g of O, per day. If O, is used for converting

: sucrose (C);,H,,041) into CO, and Hy O, how much sucrose is consumed
in the body per day and what will be the heat evolved ? Given, AfH for
sucrose = - 5645 kJmol-!

G TR twﬁas 640g O Teizs 1 | W w’y (C12H2041)-F COy S sz
&1 AR PR CNOIRFA 0, TR T4 W, (90T Reviey »IfW & A2

WW@%WWWWW—mﬁ#@?WW Ww
AfH= -5645kJmol-l

() Discuss the condition for a process to be spontaneous in terms of
entropy and Gibbs function.

aﬁﬂwﬁwwmﬂwmaﬁmﬁsﬁw‘mwﬁ—ﬂm
ST 4 |

(g) Balance the following redox reaction :

were SrEe TRe-Reae R wags w6 ¢

Crzog' (aq)+ Fe**(ag)+H' - cr** (ag)+ Fe®* (aq)

(h) Mentibn the biological importance of Na, K and Mg.
Na, K % Mg-3 (&I samemimel S 301 -

(i) Discuss the mechanism involved in Markovnikov’s rule.

NFehes e ITe FaRkiE SiEna s

(i) Write a short note on acid rain.
CECIES R ~£IT:‘T SO ferdl |

"(k} What will happen when Dlmcthyldlchlorosﬂane is hydrolyzed and product
'~ is polymerized ? i

g mﬁmwwﬂmw@@m =t AR <t R
ﬁs'ﬂﬁP ; i
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4. Answer any three questions :

izt fofas o T8 T4 3

{(a) Establish the relation between Kp and K, for the following reaction.
What is the effect of temperature and pressure on equilibrium for this
reaction ? L : - 3+2=5

were Tl RGO A K, W K- e TR frat | €2 R e $7we
Tagel W Bio &fSiT 3941 F | o ‘
N, (g)+3H,(g) —» 2NH; (g), 4H = -92.5kcal mol™"
'Ny(g)+3H, (g) > 2NH, (g), 4H = -92.5kcal mol
(b) State Pauli’é Exclusion. Principle and Hund’s rule of maximum
multiplicity. Why are half-filled and fully-filled electronic configurations
are more stable than others ? Arrange the following orbitals in increasing

order of their energy : - : _
6s, 5d, 4f and 6p. 1+1+1%+1%=5

'ﬁ@%ﬁﬁtﬂdﬁﬁwm’am@ﬁﬂﬁﬁ%ﬁwwwﬁwmfﬁaﬁﬂ
RATPTEIR oy RRIPTeTE (@R AR R e wote i SRR (261 Pred =fes Saes
TSR 8 £ \ e

6s, 5d, 4f % 6p

(¢) Complete the following reactions : ‘ © 1x5=5

e RfEFTRs! A 41 ¢

() HC=CH—Les 2

(i) CH,- CH =CH, + HCl P32, 5 .

(i) © +Cly P, P |

0 \

(iv) ©/ +CH,Cl+2Na —> ?
o © 4+ CH,COCl —AC% -, 2
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(d) Define transition elements. What is thc general electroruc conﬁguratton
of transition elements? Why Zn is considered as pseudo-transition
elements ? Among first transition series which atom will show maximum
oxidation state’ and wh1ch one will show single oxidation state ?

. 1+1+1+1+1=5

ST cﬁa?ﬂ?ﬁ Ccnm? e G STee 3 Reort Bt | Zns R
6% (pseudo) F@werTa Gia BEitst oo T4 ZW? e (T TGN G -
fEoT® (FRD! GeR i T weg) A (P! (N AN e W (A

(e) ' Define standard enthalpy of formation. Calcufate the standard enthalpy
of formation of ethane from the given data : 1+4=5

MG GHAF H51 IE QAT ? ToT g RICRGRIC WW ?com efmef RN
w\ﬂé:ﬁm:memw =

C(graphite)+ 0, (g) = CO, (g); A H®=-394kJmol ™!
Hy(9)+40,(0) > Ho00; © A H° = ~286kJ mol

CoHg (g)+ %Oz (9’) — 2C0, (g)+ 3320(1)} A,Hf’ = ;1560 Ichmol_1
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