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CHEMISTRY
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[NEP-2020]
Full Marks: 25 ' : Time: 2 Hours
The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in their
own words as far as practicable.

Write the answers of Group-A and Group-B in
separate books.

GROUP - A
(Inorganic-1 .\
- [Marks: 125]
1. Answer émy three questions: 'li x3=1
G RN SRR

a) The jonization energy of His 13.6 eV. Calculate
the ionization energy of Li?*_ -

qa oA 993 13.6 eV 7, L12+W
: ﬁ—-zqﬁil‘[ml

D) Zngs not considered as a transition metal'—
Explain.

'amanﬂWﬂﬁ“—Wfimmqmwﬂ
<l



c) = Arrange the ions in order of their ionic size: H™
:_Fh:‘ CI" and Br.

H, F‘ Cl- 9% Br- 9EH &f&iE Sl SBIEd
T AGe |

d)  What is buffer solution? Give an example.
AP T3 i A2 GF6 CHIZad WS |
¢)  Define formal potential of a redox species.

G RoH oo Tamie CoiBRRIe P A 2

2. Answer any two questions: 3x2=6

- 76 aeeg Tew we:

2)i) Calculate the exchange energy for dé
system. g

G 45 Biror Ty e G A

-1 Balance the following redox equation
Using jon-electron method —

Rerm Rt swret Ram T
Cro0,2- 4 Fe2t in acid ot + Fe¥* +H,0
1+
e v ‘ . i
D Explajp why the electron affinity of N is
Degatiye?

N Yo i I (2
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3.  Answer any one question:

-l 9Fo AT Ted e

a) i)
i1)
102/Chem(N)

What is super acid?

ARG T =2

Draw the structure of EBT. |
EBT-&3 S s157 it |

Calculate the effective nuclear charge (Z*)
for As.

I & IRt Fefe g (Z*)
Nl A

Explain Whether Cu can liberate H2 frorh

H,SO,. 3o

Hz‘mwwmﬁﬁj?

5><1:5 )

SAo thatt e fotal Cnergy of g Bohr-
e‘lectron is equal to haf 3 .

energy. Detic

2 T @ B QI Yoy '
o 5 =few S| T QG R

Calculate the pH ofa0.10 MN
Given: K, = 1.8x]0-5,

J0 M N :
aio 0.10 1 \H3WWPHﬁcﬁ_1m
@T@Kb=l.8><10‘5| S|

3 Soluti()n_

(3)
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© i) Calculate E°;, and K fof the following ~ -

111) Explain the order of Lew1s acidity of
Boron halides.-
QI ARG &= wﬁﬁiﬁh & Gyt

- @M

i) 'The conjugate base of a strong acid i is very

weak'~Explain it with an example.

ool S e I W TR T

' —Bwigarl 7Z IR T

~ ‘redox reaction: :
P e crem RRFIDE 60 By R K

' *:'mmr

Su?* + 2Fed — so** +2Fe?
Given (&7es): E°(Sn4+/Sn2+) =015V and
E°(Fe**/Fe?*) = 0.77 V.

. iii) Using Pauling’s methG,, calculate the -

lonic radii of ‘Na* and F- ions in NaF
crystal. Given: dy =231 pm. 14242

| Wﬁ(«ﬂﬁ%WWINaFW

Na+WF‘WWﬁ'ﬁ‘ﬁIW|(m
dyar = 231 pm) A

2+2+1 :

1. Answer anythree qﬁestiony

a)

'b)

d) |

~ GROUP-B
(Org'anic,-l)'

- [Marks: 125] .

- femfo a‘eaa %w we: ,
Comment on the dxpole moment of chloroform :

(CHCL).

) W(CHCI,M?WWWW: |

I

.DraW all the geometncal lsomers of 2-butene '
- and assign them as E/Z.

ﬁ%ﬁq«ﬂawﬁﬁﬁwmw ';' ;

‘Draw the structure of water molecul "
- based onVBT € (H20)

57 wﬁ@n

Why Markowmkoff’s rule is rey o
presence of free radicals? - ersed 1n

& T SEfere ﬂﬁwﬁw % @
ﬁﬂemmf o
How do you synthesxze acetylene ﬁ-om metal |
carbide? = '

o RS 4 BT B e

A
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2. Answer any two questions: 3x2=6:

@‘@'ﬂ“ﬁm%@m

) 1) Assign R/S descriptors to the following

compounds and also show the priority

order of the groups. ' 1x2=2
o3 @t r/s R e @t @R

I wiatsleora o (A8 |

0O B : '

. Me COZH
D ﬁjH mHA-OH
- "~ CH,0H

ii) Comment on the stereo isomeric telatioh
of D-glucose and D-mannose. 1
D‘glucoseb €32 D-mannose-4d ofve-
- Toods s AR B2
b i) '
melting point and higher solubility in water

compared to fumaric acid, even though ]

both are geometric isomers of butenedioic
acid? - - S 1.5

‘ lMalelc acid @3% fumaric ‘acid W _

e wriftes SRfes s

RS Mge, @ G Maleic Spifirey

WW@«WW@ @ﬁmw
A ' .
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Explain why maleic acid has a lower

102/Chem(\1) (N

ii) Dépigt rhe orbital diagram 6f ethylene .
© . (CH,), labeling the ¢ framework and the
b bond, and explain how hybridization

leads to 1ts structure _ 1. 5

?@W(CH) *ﬂﬁwaﬁﬁa‘iﬁfiww
I B PO IR A < B
Wnﬂ«ﬂ%ﬁm%@m«ﬂamhﬁw
WW@TWWI

¢) Outline the mechanism. of free radical

- ."chiorinati-on of~m§thane, describing all steps - .

- clearly -(initiation, 'Propagation, and

termmatlon) ‘ ' 43 :
e T ARG ﬁﬁrrm CFrefef
71 T, RN 26T 151 (s 1o, R

ol R T mﬁwaww |
3. . Answer any one question: Sx]=s
| G-I @F evaw T me: ~

a) Write the cqmplete m¢¢hanis};'1 dfjthe réaCtion, : .
.illuStrate the orbital interactions involved and
) ..predlct ‘the majol‘ Product of the followmg'

- reactions. - ' | o 23x2=5
. ﬁmﬁmmmﬁm‘fmm T wirs
wrafkole WA (orbital interactions) Bz

TN R 2 %ﬁ’fﬁ (major product) @ ‘\"@
of il - o
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OH
| Conc. H;S0,

heat

-+
?

11 - A

b)  Complete the following reactions by identifying

the product(s)/reagent(s)/substrate: 1x5=5

s RS Beeti, R 91 CED
e w3 e R T2kl P

?
HC=CH [:::J

electrolysis o’

~>CO,Na
o QAR
. _3__.,——/LLH+ )l\

Zn/H,0'

Ri STERI
”E’,,,r' ==l

?
Vo

R

R——=—R/
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