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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.

(i) 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

woT Tl opaEd Ted o

(a) What do you mean by thermodynamic system?

s Ream o e 1 gm0
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(b)

()

(d)

(9)

(h)

8C/12

(2)

What is the oxidation number of Cr in Cr,0% ?

Cr,0%™$ Cr3 &R 33 R 2

In diagonal relationship, which element is related to
Be?

5o TS (P! (T Bed 75/ wids 9

Which one of the following is the most stable
carbocation? :

TE T (FIC] SORS(T FFT I THoRE 2
() @ ® @
CH3CH,, CH3, (CH3);C, (CH3), CH

How many water molecules are present in 18 g of
water?

18 g Al [F=01 AT 9 =R 2

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

e AP AT I m ( Se% Sy 991 |

Write down the electronic configuration of Cr.

Crd 23R [ fes |

Which element has lower ionization potentiaj, Na
or Mg?

Na =i Mg iw@T\o@mWWqﬁ%W?

( Continued )

(3)

2. Answer any ten questions : 2x10=20

& I w2ht 2E Teq EAl

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

o191 T TG FIRROTR fora |

(b) State Heisenberg’s uncertainty principle.

SECEAIs SPPHIel AINS e 54 |

(c) Explain Pauli’s exclusion principle.

SfSfR Feay TS =T T4 |

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

35l w1 RS XEE AP RFwee ST =¥, Sicea <69 |

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

25’9 &7 @19 Aot fere |

() Explain why liquid drops are spherical.
ST CBIelE e =, e <y

(g) What is the first law of thermodynamics?
Sioisifs e 22 STAchl & 2

(h) Establish the relationship between K p and K.
K, % K 3 S TR Toioqieg <o |
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(4)

(i) Write down the conjugate bases of following Bronsted
acids :

HCI, H,S, H,SO, and HNO;

o Wl JCET SEPTRd Y R e -
HCL HQSJ HQSO4 ¢ HN03

(i) Give one example of a redox reaction. Write the names

of the oxidizing and reducing agents in that redox
reaction.

gRA-RERd R 9o Swega g @3 REGE S99 S
e TP - fere |

(k) What is heavy water? Mention two uses of it.
s A 16 2 TR 101 392w fyey |

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

“%W,mmml,,WWI

(m) Write the IUPAC names of the following compounds :
e frdl (oCARE IUPAC 97 iy

(i) cHEC-—CHQ—-CHT-—CH—_—CH2
i
(it) CHz—C—CH,—CH,—CO0oH

(n) Discuss in brief the toxic effect of SO, and SO3.
SO, I SO 37 R 53 ey 2oy

8C/12 ( Continued )

3. Answer any nine questions :

8C/12

(S)

R I o1 2 TeT i1

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

e [T 27 961 Sreser e 40 |

(b) Discuss in brief the line spectrum of hydrogen.
RRG e (1 ¢ B Acers 4 |

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

RpRYeTe] T (0 7 (21" e Rpeairen @R e, 3o o |

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

He, 9 35 5107 7123, <1< <61 |

(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, Ny (7% 0-020 m 3 SFe=s “Iq @brs 60 °C T 1
279 | (o= SISt <61 1 (N TR S corg f2pieel st 1)

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

% 56 ACACH <Ol 2w Forgders Kwbe 2’7 e, 98 7 NE
30 ToT SIS CEBAT F4T |
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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 T¥ere 2A(g)=2B(g)+C(g) W K3 W 2:0 Pa
& KA 9 R 279, S 3941

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

T ZA ST (FCARCT H BRI A1, vt e A |

(i) Write a short note on the uses of alkali metals.
FRIR AOTRS IR T4 oy 5 (GBIl forar |

(j) Discuss the basic nature of the hydroxides of Al and B.
Al o< B 229 SRS FEIY 4 e < |

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

20TE TR AF R T P Qe o el o |

(1) Write a short note on aciq rain.

B €S BB B e |
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(7))

4. Answer any three questions : 5x3=15

R cFrea fofwor 2pe Tes A

(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 eV.) 3+2=5

T [ OGT AFOPRS! HACADA T4 | T oI FHO YR A
e OR E o1 Fqr 1 (frn wiR, TR9 AW IR S
136 eV.)

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

orbitals? 3+2=5
@rEE R T2 SRR e W ey e wive
CPIETON AR & 2

(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-ARE TS TT p-ieh R Seeicers o, R ? SO, 9
T o e TR 590t @ | e 2

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

N, Wﬁ@ﬁ@ﬁ%ﬁ@%ﬁw|mm@ refy 391 |
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(e} Complete the following reactions :

were o fRfeEpgg sy %41

; H,0/Zn
() CHz—CH=CH, + O3 —— > ?
CcCl
"{IT.) CH2=CH2 i i BI'2 4 > ':'
(i) CHJCH=CH, + HBr - Loroxide _

1x5=5

Anhydrous AlICl;/HCI (g)

A

W

Anhydrous AlCI
(v) @ + CH,5COCI o 21 5

(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.

3+2=5

ted (5t OIS A ARG T AR AR PSS SRR
W%wﬁmﬂw_fwmﬁiﬁ%mﬂ

faa
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