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18 E—CHEM
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2018
CHEMISTRY
( Theory )

Full Marks : 70

Time : 3 hours

The figures in the margin indicate full marks for the questions

General Instructions :

() Question No. 1 is compulsory.

(ii) From Question No. 2, answer any ten.
(iii) From Question No. 3, answer any nine.
(iv) From Question No. 4, answer any three.

(v) Answers should be specific and to the point.

1. Answer the following questions : 1x8=8
e erefer Ten cerea

(a) What do you mean by thermodynamic system?

wl7lsife Ream «mfs gace & @R 2
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(b) What is the oxidation number of Cr in CrQO%_?

Cr,0% -« Cr-<f &= SR 91 2

(c) In diagonal relationship, which element is related to
Be?

39 S @ (e Be-93 s &ivw 2

(d) Which one of the following is the most stable
carbocation?

fiare M SR % R0 2

® @ ® @
CH3 CH,, CHj;, (CH3)3C, (CH3), CH

(e) How many water molecules are present in 18 g of
water?

18 g el 9 ECo o IR ?

(f) “Cathode rays are negatively charged.” State whether
true or false.

CPrcAre AR YT I W A ST S Al |

(g) Write down the electronic configuration of Cr.

Cr-99 3tergfas f[eupt @l |

(h) Which element has lower ionization potential, Na
or Mg?

Na 9. Mg-9q o7 @ (qe1b7 SR *fe 559
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. Answer any ten questions : 2x10=20

@ I WG 20w T A

(a) Write down the assumptions of Bohr’s theory of
structure of atom.

719 SR (TF-4F OCEH FPELTR CETea |

(b) State Heisenberg’s uncertainty principle.

TRCERIS-97 TPTIOR AT TS ! |

{c) Explain Pauli’s exclusion principle.

oo ey QS I e |

(d) Discuss how eclectron affinity of elements changes
along a period and down a group.

G 9 R Ege Seife e «iRafe =, sieEmn s

(e) State Hess’ law of constant heat summation.

21~ &1 o1l b I 1 |

(f) Explain why liquid drops are spherical.
ST /Y SRR &, I A |

(g) What is the first law of thermodynamics?
OolfS [ 2w gl 2

(h) Establish the relationship between K, and K,.
K aR K -9 TR T30 2fede i |
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(i) Write down the conjugate bases of following Bronsted
acids :

HC]., HQS, HQSO4 and HN03
TGS FC8T SEPTees SR FEEPTR (T
HCl, H,S, H,SO,4 @3t HNO4

() Give one example of a redox reaction. Write the names
of the oxidizing and reducing agents in that redox
reaction.

wR-Rems fegm o Srga we | @3 R[iEts w9 9
R TaPTgeea M o) e |

(k) What is heavy water? Mention two uses of it.
R T 7 @9 45 [ SCad A |

(1) “Diamond is hard, whereas graphite is soft.” Explain.

‘D1 o, R AFRS @A 177 AR A |

(m) Write the IUPAC names of the following compounds :
e @@eisfem TUPAC 9 ¢l

() CH=C—CH,—CH,—CH=CH,

o)
. |
(i) CHz—C—CH,—CH,—COOH

(n) Discuss in brief the toxic effect of SO, and SO;.

SO, @3 SO 5«7 Al FRCwCe| ST T |

3. Answer any nine questions :
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@ @I 1 20 T8 FNA ¢

(a) What is limiting reagent? Explain with an example.

Sifire e F12 93 SHRIPR T I |

(b) Discuss in brief the line spectrum of hydrogen.
TRCGICEd (A1 IAIfeT FKTHCA S P |

(c) What is electronegativity? Explain why halogens
possess highest electronegativity.

HorgReesl RpR 912 FeemErHeEn [Ryes daseadier @ @,
147 I |

(d) He, molecule does not exist. Explain.

Heg@l‘lﬁmﬂimwwl

(e) 220 mol of Ny gas is kept in a vessel of volume
0-020 m® and the temperature was maintained at
60 °C. Calculate the pressure of the gas. (Assume that
N, gas is ideal.)

N, IR 2:0 mol ¢35 0-020 m* SFeER “td 60 °C Twew
B e W (a6 B B G DTS | IR 00 PG B e B o R v s B
99 1)

(f) Discuss the condition for a process to be spontaneous
in terms of entropy and Gibbs’ function.
¥[8 SCeeT 90 e Forpserg b 2o IE 2 @ Bf 3.
TORPT-9F TR STIRICT S S |

3%x9=27

( Turn Over )



(6 ) | | (7)

(g) The value of K, at 300K for the equilibrium 4. Answer any three questions : 5x3=15
2A(g)=2B(g)+C(g)is 2'0 Pa. Calculate the value of K,.. @ o T 2o ed F9G -
300 K Tmom 2A(g)=2B(g) + C(g) ™t K ,-43 I 2-0 Pa
201 K ,-99 9 % 24, 5191 T | (a) Discuss the demerits of Bohr’s model of atom. An

electron is moving on the third Bohr orbit. Calculate
the energy of the electron. (Given that, the energy of

| the first Bohr orbit is 13-6 eV.) g et
(h) Discuss in brief how permanent hardness of water can f \ @R-G9 Y O SIPOIRO! WA T | (-7 T 0
be removed. O @ e A % TR NS N T | (e R, Q- 29
o T Iy RFea ¥A I AW, IALCHCA WA Pl | 5059 *fe 13:6 eV.)

(b) What are the quantum numbers? Which quantum

] i 1 es of alkali metals. . .
(i) Write a short note on the us numbers are associated with shape and orientation of

TR (IO T TS Gt T BT (Eea | _' orbitals? 3+2=5
RIS T 2 @I PRGN Skmaf SRibeem BRI
ffEfeR e wive 2
(i) Discuss the basic nature of the hydroxides of Al and B.
Al ¢} B-«7 SRGIRCU BEPE 4 S0l FC | ¥ . : \
® PA (¢) Why the boiling point of o-nitrophenol is lower than
; that of p-nitrophenol? SO, can act as both oxidizing
; . and reducing agent. Why? 3+2=5
(k) What are electrophiles and nucleophiles? Give O- ARG “FoT%  p-AIRERPCo FoAIE (T W, 2
examples. SO, ERT IR RERS 12 20191 5991 i | (1 2
AR g AT P J¢el 7 THIRAY WS |
(d) Draw the MO diagram of N, molecule. Determine the
1 e e s ) bond order of the molecule. 4+1=5
SERRA e gt KRG DIl red | Nzwiﬁwqﬁ@wfﬁamwmwﬁmﬁﬁwn
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(e) Complete the following reactions : 1x5=5
fcare Rigmz 7o e
(i) CHz—CH=CH, + O3 > ?
i aCl,
(ii) CHy,=CH, + Bry ———> ?
T CHCHLCT . HEr s ehomcon i
Anhydrous AlCl;/HCI
(iv) CH3CH,CH,CH, J shacacly <l
A

Anhydrous AlICl,
(v) + CH5COClI -

(f) Write only the chemical reactions involved for the
detection of nitrogen in an organic compound by
Lassaigne’s test. Give one example of +I and -I groups.

8+2=5
@5 Cea (qesl AP ARGLE APIRER AW A *WrS e |
AR IR ANPRPHR Al | +] GR —I o afelon @b
IR TR 7S |

* Kok

8C—4000/12A 18 E—CHEM/ (Bengali)



