Total number of printed pages—7

2016

CHEMISTRY
(Theory)

Full Marks : 70

Time : Three hours

The figures in the margin indicate full marks
for the questions.

General Instructions :
(i) Question 1 is compulsory.
(ii) From Question 2, answer any ten.
(iii) From Question 3, answer any nine.

(iv) From Question 4, answer any three.
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1. Answer the following questions : 1x8=8
o fal e Tew e g |
(@) Calculate the number of moles in ©60g NaOH.
60 2% NaOH © R s @it siedi 7 |

(b) Calculate the number of electron, proton and neutron in *°kK".
0 g S T T, efe] il e =0T 2lefal <5 |

(c) Write down the electronic configuration of K* and CI".
K' @ ClI” 3%@%IWM|

(d) Among N, O and F, which possess highest electronegativity ?

N, O 9% F 3 fooqe @M @R Rype 4 2

(e) State how close and isolated thermodynamic systems differ ?

7 IS YRS ©FF Ao Ay i
() What are the oxidation numbers of chlorine in Ca(OCIl)CI ?
Ca(OCI)Cl-® F'RaT @ixe 71271 5 &5 2

(g9 Among s- and p- block elements, which possess higher metallic
character ?

s SF p (DR G 72T fooe dedim @ T @R 2
(h) Write the IUPAC names of CCIl, and Formaldehyde.
CCl, oI% TCEGR2eT [UPAC =W {7 |

2. Answer any ten questions : 2x10=20

Faratea 7t 2R et el ¢

(a) Calculate the wave length of the second line of Lyman series in
hydrogen spectra (Given R, ¥1-O973'7cm_1).
TGS AR (HTF Torm @F e oy o w9 (s
Ry =109737cm™)
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(b)

(c)

(d)

(e)

(9)

(h)

()

0)

Mention two major limitations of Bohr’s theory.

[ OGS 70 B ARzl S 4 |

Uncertainty in position of an electron is lnm. Calculate its

uncertainty in velocity. (Given h=6626x10">*Js )

M GO ERGTE SR IS 1n}n, ©R @9 SiResTel e o= (R i
h =6626x107* Js) |

State the modern periodic law. How many groups and periods are
present in modern periodic table ?

AT oRfige @ | S A eifee it o wiRe R o 2

Volume of a gas is expanded from 3dm?® to ¢dm3 against a constant
pressure of 1 atm. Calculate the work done by the system.

1 atm BiF ReRIcS @bl (ol e 3dm®3 s 6dm® i1 3 1 =11 CIRBIE
9 RIS AR Al T4 |

Ammonia is soluble in water. Explain why ?

GG SIS 7qTeS 2 — I G |

Starting from Charles law of gas, show that at absolute zero
temperature, volume ‘of a gas becomes zero.

Bletb @ 2/l (ST (X ST % TReOrS (ol ST X |

Comment on the electronegative character of p-block elements.

p-CIPIR GET AR R el 8o[Ie TSy SI9-CGH |

Describe one method for removal of temporary hardness of water.

AT SIZA Fowe! 7 TN Wby Swfe e 0|

Write the chemical reactions involved for detection of nitrogen in
an organic compound by Lassaigne’s test.

(o (001 GOI Al 2 CEH, #RZN A forile F9ere wfve apmmfaes Rl g
foral |
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(k)

Draw the structures of the following compounds :

wote fral (o S1oe Sl ¢

Hex—3fenoic acid and 2,4,6-Trinitrophenol

@-3 3R Gfoe W 2,4,6 — GizNiRs = |

() Explain Pauli’s exclusion principle.
sfiefers ey Tife i 1

(m) Give two examples of electrophilic substitution reactions of benzene.
@ iETe s e dfozen Rieme 707 Swizae i |

(n) What do you mean by greén house effect ?
e o7 ¥er & ¢

Answer any nine questions : 3x9=27

f e 5t e BT o o

(@) What do you mean by dual nature of matter ? Show that de-
Broglie’s wave length is inversly proportional to the velocity of the
particle. ; 1+2=3
sinidq (@ 45 et 76 g@ 2 et (@ s oo warel i, (Rl eSS |

(b) What is quantum number ? Which quantum numbers are
associated with shape and orientation of orbitals ? 1+2=3
@IS 72 75 2 TR =gfs o= i fen s wibe @RI MRAEK
2 :

(c) State the main features of the VSEPR theory. <
VSEPR ©&F I3 R 20! fordl | |

(d) Draw the molecular orbital diagram of N, and calculate the bond

order. . 3

’Ngawﬁ%mﬁaﬁ@wiﬂﬁﬁmﬁﬁfw'
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(e) Write short note on liquefaction of gases. : 3

(9159 TR @S 5 ol |

() For the equilibrium, aA+bB < cC+dD, An=(c+d)-(a+b), show
that Kp = Ko(RT)™"- <!
&5t AErS 2 RfEE, aA + bB = cC +dD, T (83 (1 Kp = ERPY®, T

An=(c+d)-(a+Db)

(g) Balance the following redox reaction : 3

were Tl eie-Ree Rt Trget 1 8

CrQOg 5 (aq)+Fe2+ (aq)——H+—-—> crt (agq)+ Fe** (aq)

(h) What is heavy water ? Give two uses of it. o
s A 5 2 TR 5 RS i '

(i) Draw the bonding pattern in graphite and diamond. 3
(@D oI T 9o B i |

() Complete the following reactions. 3x1=3 .
wets Tt Rferarg 75l e

CHECH—ZE——) 2

CH, - CH = CH, + HBr pereRtie | 5

anhyd. AlCl4 i

> +CH,COCI =

(k) What is inductive effect ? Explain with example. 1+2=3
weRE der & 2 TneRe A7 it
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() Write in short on ozone layer depletion. 3

& T [T 8oTS ST ol |

4. Answer any three questions : | 8 5156

Rz fofab) 2mit Tex =1 ¢

(a) Discuss the hybridization in NH; and C,H, molecule. 2%x2=5

NH, S C,H, WS FK=el 1)1 <51 |

(b) What is enthalpy of combustion ? Calculate the enthalpy of

combustion of B,H, from the following data. =0

e Ol {6 2 woTe frml U SRl B, H T wa e sl <1 |

4B(s)+30,(g)—>2B,05(s) A ;H=-2546-0kJmol "
1
Hy(g)+50,(g)— H00) A pH=-2860 kJmol ~*
. H,0()—> H,0(g) A (H=+440kJmol ™!
3 1 5
B(s)+ 5 Halg)———7 ByHe(g) A pH=+180kJmol
(c) Write short notes on : 25205

B forall 8 '

(i) Buffer solution

TR &9

(ii) Solubility product.
QIO BT |
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(d) Write down one preparation method of hydrogen peroxide. What

happens when hydrogen peroxide reacts with (i) acidified KMnO,,
(ii) aqueous KI solution 2 Write necessary reactions. 1+2+2=5

FRGCEH (FRTNTCT b AT Slair Bl | 5 905 i, Afont 2fRgueE (FIRRee

(i) SfE KMnO, S (i) e K %1 #oie Rz o ¢ e [ieaprR
GRS

(e) (i) Discuss the mechanism involved in Markonikov’s rule. 3

TR Tifve aRge iR S

(i) During estimation of nitrogen present in an organic compound
by Kjeldahl’s method, the ammonia evolved from 0-5g of the

compound neutralises 10mL of 1 M H,SO,. Find the percentage

of nitrogen in the compound. 2

(I Ao T STt 51 2P| 3G T~ e 0+5 &I Cer (T
ol Beols (2l GURAE 1 M H,SO, I 10mL efirs w3 | (& SIRCES
TG CoER iR el =1
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