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CHEMISTRY

( Theory )

Full Marks : 70

Time: 3 hours

The figures in the margin indicate full marks for the questions

General Instructions :

(i) Question No. 1 is compulsory.

(ii) From Question No. 2, answer any ten.
(ii1)) 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

wore fral emcaEs eq fordl

(@) What do you mean by thermodynamic system?

wrsife Read e ferce & 3= 2
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(2)

(b) What is the oxidation number of Cr in Crs057

Cry02™% Crd &R9 5 & 2

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

39 TR @G (5 Bed 791 wive 2

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

S D! et 7R T

e o ® ®
CH3 CH,, CH3, (CHg);C, (CH3), CH

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

18 g *iirs REH! 1 w19 ez 2

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

CET I YR 1 e Srym SoEe 99 |

(g) Write down the electronic configuration of Cr.

Crd 3cergan R[Reupy foran |

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

Na =¥ Mg fSoqe @meh1 (el s *fs 2 2
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2. Answer any ten questions : 2x10=20
R P11 W=l 2 Teq e

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

1Y 09 I’ G FIFROTR 1< |

(b) State Heisenberg’s uncertainty principle.

BRSNS SISl NS Sead 49 |

(c) Explain Pauli’s exclusion principle.

AIfera Teay TS T <1

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

A I~ 2Eg qrife Rweq e =1, e w4 |

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

(25°9 &9 ©I°1g Jacht it |

(f/ Explain why liquid drops are spherical.
IO (BIAATe (ST e, S = |

(g) What is the first law of thermodynamics?
oIS e 2w ach! & 2

(h) Establish the relationship between K p and K.
K, S K, NG9 STFhC01 So1%) 5 |
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(i) Write down the conjugate bases of following Bronsted

acids :
HC]., HQS, HQSOq, and HNOS
woT T 0BT TR YA TR o1 ¢

HCl, H,S, H,SO, WI¥ HNO;

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

TR REaE @B Sweee @ 1 @3 Ao w8e e
Reree TarPTRd W™ fers |

(k) What is heavy water? Mention two uses of it.

SigF AN 5 2 TR 7B TS e |

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

D1 i, 75T D @E 177 R P

(m) Write the IUPAC names of the following compounds :
wers fwql (Maicaas [UPAC =1 fersl

(i) CH=C—CH,—CH - “CH=CH,

| I
(i) CHz;—C—CH,—CH,—COOH

(n) Discuss in brief the toxic effect of SO, and SO3.
SO, SF SO 59 fREfeEm B SCes= $91 |
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3. Answer any nine questions : ' 3x9=27

R Il o1 2 Ted IR

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

Sifirs e 62 b1 SwRaerr T 4 |

(b) Discuss in brief the line spectrum of hydrogen.

2Ry e @4 el S Sl 1|

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

Rpedersl I @A ? (@1 (TR Rpedrel afe =51, =0 <4 |

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

He, =19 5 sfod 7123, 01 1

(e) 2:0 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.)

2:0 mol, N, (3% 0-020 m > TRE =g <Bre 60 °C THWS I

2’51 | (STRRRER TIel S 41 | (N CorR B (512 f2BIeel s1op F1Ra1 1)

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

= 56 AT Bl Al Ferweeid KEbe T oNE, 9P S
f3Rpa FomE TS ST P |
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(g) The value of K, at 300K for the equilibrium
2A(g)=2B(g)+C(g)is 2:0 Pa. Calculate the value of K,..

300 K Txere 2A(g)=2B(g)+C (g) TWoHE K ,3 T+ 2:0 Pa
2’ K 3 W 5 273, 91w 41 |

(h) Discuss in brief how permanent hardness of water can
be removed.

o[ B FfoTo] (Fea @ PR A1, TP A0 F4I |

%

(i) Write a short note on the uses of alkali metals.
TP (IR IR eI Bl B (Bt ferain |

(j) Discuss the basic nature of the hydroxides of Al and B.
Al S BY 220 91209 FEOR 45 Scenl 3491 |

(k) What are electrophiles and nucleophiles? Give
examples.

BT iee o HCHRTIRE FI (AIce 7 Srae Wl |

() Write a short note on acid rain.

B @o{® @bl 5y (Iel s |
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4. Answer any three questions : 5x3=15
& i fofbt epgs Tea Sfm

(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 136 €V.) 3+2=5

T PRI O TPOIRIS A 1 | T PO FHS YR{ 4
e @B e s 9 (=i, I oW IR e
13:6'€Vi.)

(b) What are the quantum numbers? Which quantum
numbers are associated with shape and orientation of

orbitals? 3+2=5
@R w2 F7 SERcen gt W sy e wive
(PRI &R 6 62

(c) 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

o-RE e TS p-Iiey e TeekFecs 7, 92 SO, ¢
w9S W Ree qenfRy s @ | e

(d) Draw the MO diagram of N, molecule. Determine the
bond order of the molecule. 4+ 1=5

N, S e F59 o ke 41 | 24 Iy o671 0 |
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(e} Complete the following reactions : 1x5=5
et fra fRfepaPR s=epef <1
H,O/Zn

v
)

CCl
)R CH—GH, R el

7GR CH—CH) By s CHORIGC I RS

Anhydrous AlCl;/HCI (g)
A

Anhydrous AlCl4
(v) + CH3COCI >32

v

(IU) CH3CH2CH2CH3

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

3+2=5

toE (A9 QOIS 4] R TE A R[S PAresaTe IR
TP FRPIPTR oIl | +1 S —] o ACSFC B Tz
|
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