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UNIVERSITY OF NORTH BENGAL

B.Sc. Minor 1st Semester Examination, 2023

UCHEMIN10001-CHEMISTRY

INTRODUCTORY CHEMISTRY
Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.

GROUP-A / et-5

1. Answer any five questions from the following: 2x5=10
fesfeiie @-iw i5fe @ese T nies
f=IfeTRE 1 gTe TefERaeh! STR oieda Ny :

(a) Write down the differences between orbit and orbital.
T @ T N ALFeR @)

Orbit 3 orbital dter P FF~Tel g7 ?
(b) What is Zeeman effect?

e eror & 9

Zeeman YT & & ?

(¢) Which is more acidic and why?
Acetylene and ethylene.

ST @ 3REAw-93 Ty @G @ WfEE @ & 9
Acetylene 31 ethylene i< ol ol 3ty gY ?

(d) Mention the differences between homolytic and heterolytic bond cleavage.
IR @ BTN Je] ReSad 21 (#1411

Homolytic 377 heterolytic bond cleavage sde! HrIdTes Ieeld ‘Iﬂg SU

(e) Calculate the total kinetic energy of 2 gm CO, gas at 27°C temperature.
27°C TR 2 &l CO,-97 TG aifexife e w21

27°C |12 I CO, ™ G et St 0T TE R |
(f) Draw the shapes of all d orbitals.
d-TFRSR SFRS el

e d eI MBRE® ERISREISE

(g) Show that Boyle temperature T, = a/Rb for a Van der Waal’s gas.
CIITCRSAETH MER (F6q IR OAN@l Ty = a/Rb (A8
Van der Waal & =@ TR Boyle @1 ATUHM T, = a/Rb 876 %R SESTE |
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(h) Arrange the following carbanions in decreasing order of their stability with explanation.
faferfie FRmRPet Bkt FuRafs SEiE ee ¢ TR @aes
f=ITRET carbanions BelTs SIRAT Al i Teae! ReRdTD! Teal AT TS Ta N |

© © © ©
R;C, R,CH, RCH,, CHj;

GROUP-B / feta-2

2. Answer any four questions from the following: 5x4 =20
foafere @-@F 51afb etas Tex wies
=TT i TR 48T JTR oIEeIN :

(a) (1) What is mean free path? Discuss the effect of temperature on it. 1+2
1% @712 (mean free path) & ? @7 Toi7 TwoR e[ G T4
Mean free path ! & &1 ? JHHTRS AUHHDT TGN T2l T8I |

(1) What is law of corresponding states? 2
Law of corresponding states f& ¢
Corresponding states @I Egul FE?

(b) (i) Write down the limitations of Bohr’s theory. 3
GIEATREERISEC G EGET
Bohr &I f4geT=epT HAcrese oredaid |
(1)) An electron is present in 4f orbital. Give the possible values for its four 2

quantum numbers.

G ZERE 4f FH(E SRO-GF AGR] (FIAFOIN TR e &)

T3CT SaeH 4f orbital AT & 99 TEPHI IR FaCH AEITEwD! AT FrATIIT
qHE% fagerd |

¢) (i) Arrange the following in increasing order of acidity. 1+2
(©) (1) g g g y
OH OH OH OH
<< FoWile
Cl CH;

Give reason in support of your answer.

SifsTer [ReiE ke @eelie Fumfe SiE Awe | (oNF SeEs F20F
& NG |
ks OH OH OH OH
@ @ Cl/©\ Cl @
Cl CH;
fFr=IfeTRed difices RISl argal ST IRETB I |
OH OH OH OH
Cl CH;

TS ITRDT FHIHT HRUT T8 |
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(i1) Benzyl carbocation is more stable than ethyl carbocation. Explain. 2

(@ EET SR, BRIEE PO Sl (@ A2 | iyl 41
Benzyl carbocation, ethyl carbocation =T &R f¥eR 0 — ARAT T@%ﬁ?{ I

(d) (i) Define Markovnikov’s Rule and Peroxide Effect citing one example in each 4
case.
Markovnikov’s Rule @33 Peroxide Effect I&ce & @Rl 2 afelh oFog oo
Triggel wie |
TICT SSTERUIRIT Markovnikov @1 17 31 Peroxide 3R g1 ? :’log Y

(i1)) Complete the following reaction. 1
faEfeTie RiEh i )
=T Tfcifeam qui e |
HC=CH+H,0 —1850:
H,S0,
(e) (i) Write down the Schrodinger wave equation in cartesian coordinates and 1+2

mention the significance of the terms involved in it.

Schrodinger wave equation 0 cartesian co-ordinates-d G @R T&
Equation-&3 3% term e SleA (=741

PICRITT (cartesian) FETAAT Schrodinger BT FHIBRUT SETBRT I AFHT FHALT
TRTEDT terms B! HE Ieold T |

(i1) State and explain Pauli’s exclusion principle. 2
AT SofEe Ao @72 @R JI F4)
Pauli 3T IESHR RIGHTT T8 X ST T8I |
(f) (1) Write down the postulates of Kinetic theory of gases. 2

ST sfewifers woen J@efer (Postulate) 141
RRIeT T (Kinetic) fRISETIT postulates &6 e8I |

(i) Derive the kinetic gas equation PV = %mNC o 3
Kinetic gas equation PV = LNe? % e 211

3
TTferST TIRT AHIARUT (Kinetic gas equation) PV = %mNC * Fr@ c?log 91

GROUP-C / Tetot-at

3. Answer any one question from the following: 10x1 =10
=TS @-FW @F 5 elvaa Ted wies
fFTeTRaT 1 T9eT H3T IR oIeevy :
(a) (1) An excited electron of hydrogen atom drops from the fourth to second energy 3

level. Calculate the wavelength of the spectral line formed.

(Given: R=1.097373 x 10’ m™")
QT 2RI @3 Srefers 2 b fewq (T for *few@ @
GeT | 38 AR o (v e T (2wes R = 1.097373 x 10" m™)
BTSSINT UCH®T STINIT Sotarcl el IRT ST Sholl TARHT 378 | SIS quishy
X! TRAGE UM TR | (T R = 1.097373 x 10" m ™)
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(i)

(iii)

(iv)

(b) (@)

1013

(i)

(iii)

(iv)

What is the significance of the negative sign in the expression of the energy
of an electron in a hydrogen like atom or ion?

RIBCGICS - A A S BERG =& 7NF9 (energy expression)-@
Yo forze ey (& 9

3T dT BIgQIoN SR IRHATUHT Seldgie! IHolic! AMIINRAT negative feraar
eI D O ?

Which of the following Sy1 reactions would you expect to take place more
rapidly and why?

e Syl Rieiel St @Ht @ oeel® 96E@ @R @4 9
=T Sy 1 TIfcifspaTes Hedl 1 &R foset & avar g~ 31 foh 2
() (CH;);C-1+ CH;0H — (CH,);COCH, + HI

(I) (CH;);C-Cl+ CH;0H — (CH,);COCH, + HCI
Derive T¢, Ve and Pe from Van der-Waal’s Equation.

Van der-Waal’s Equation (& &SI T, Ve @R P &S I 9
Van der-Waal &T GHIRUETE 7, o, Ve 3 P ﬁiﬁlﬁﬁ?{ |

Derive the relation between Cp and Cy.
Cp 8 Cy ¥y Wﬁ@@l
CpR Cy Steep! G4 (aTea i |

Identify aromatic, non-aromatic and anti-aromatic compounds.

TRl @aefler St @t  @EDS, TH-G@EhT 8 Shf-g@Ehs @)
Aromatic, non-aromatic 37 anti-aromatic IfidHe® ufear ﬂﬂ%ﬁ?{l

-0 O =

What is Walden inversion? Explain with suitable example.
‘Walden inversion’ I709 & @ 9 TwIReZ 1A F1
Walden inversion & & ? IST&RUT AW &IREAT B |

Explain the significance of Heisenberg’s Uncertainty principle with suitable
example.

Heisenberg’s Uncertainty principle-@3 ©iesi 147t 341
I9gh ITERUIRT Heisenberg @T Uncertainty RIGETT Hew IRl T8I |




