SP-II/CEMG/CC-1B/GE-2/23

B.Sc. 2nd Semester (General) Examination, 2023 (CBCS)
Subject : Chemistry '
Course: CC-1B/GE-2
Time: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as applicable.

alRe SGF ARSI A AT
FGERag IS e ©INE ©eR e T

1. Answer any five questions: 2x5=10
Avw el (T @ @ A A% TER W ¢

(a) ‘BeF, is linear but H,O is angular.’—explain.

‘BeF, 7Retaikae € H,0 @& '—an< a1 |

(b) ‘NaCl dissolves in water but not in benzene.'—explain.

‘NaCl &z w4 e @fgm =@k —i =)

(¢) Compare the dipole moments of NH; and NF.
NH. € NF,-97 Bere @mes goml 3|

(d) Compare the magnetic properties of O, and 05"
0,¢ 02 -93 (B19% 4ria gefwl A |

(e) At what temperature helium should have the same average speed as that of hydrogen at
25°C?
@I Sleiiar BRI SHER ST @UeR TF 25°C Slofia SRGe St Mg ([T S
A 2047

(f) Define surface energy and state its dimension.

spee *fe T e F @RIE? @3 @ Ay e

(g) Define molecularity of a reaction. Comment on its values.

T weResl e I @RF? 99 T F 49T 0 AT ?

(h) State Steno’s law for crystalline solid and explain.

@I a3 e e e eome el @ g3k 9@
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2. Answer any two questions from the following: 2 5%2=10

Mo el @@ @ @ 736 drm Ter was

(a) (i) Write down the van der Waals’ equation of state for n mole of a gas. What is the

significance of the van der Waals' constants? Write their units.

n G (IR SN & ST O SAERI SR ANl @l | ereery e
o sl Trad | SR 936 @ |

(ii) ‘Ideal gas cann’t be liquefied.’—Explain.

e SIS eeeiead T T W1 ' —ar I (142+1)+1

(b) (i) The unit of the rate constant of a reaction is Lmol™'s™', predict the order of the reaction.
i fafEn Riew ga-eaw 95 Lmol's ' 27, @3 RfFwm ww vo w3
(ii) “A first order reaction never completes.’—Explain.
A G (i [ wUNe e =@ W —ne @

(111) Define activation energy of a reaction. Comment on the possibility of zero activation

energy.
@ Al Ridar Aferesd «fe e & @@ 57 e «fe e«
J? 14242

(c) (i) ‘BaSO, is an ionic compound but is insoluble in water."— Explain.
‘BaSO, 46 wiwan egfen 2wre & wwed P—apia |
(i) Compare the melting points of AlF,and AICI,.
AlF; @28 AICL; (@191 967 sFmited gemiges Wil e | 214+2Y4

(d) (i) “The bond length of each of N-O bonds in NO; is same.’— Explain.
TR wrEee Aol N-O 3@« (e W @9 P—pret |
(ii) *The bond angle of F-P-F is 98° in PF; but the angle of H-P-H in PH, is 94°,
—Explain,
*PF; 5 F-P-F 3% (199 W1 98° 5% PH, (o H-P-H I8+ (99 Wi 94°
— 3 | 2242V
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3. Answer any two questions from the following: . 10x2=20

Tpa el (S @ @ 120 A TR wies

(a) (1)

(i)

(iii)

(iv)

(b O

(1)

(iii)

(iv)

Write down Maxwell’s speed distribution formula, explaining the terms.
WRIEEEE w6 35T ARSI @A € IR FA |

Draw the variation of speed distribution function with speed. Show the different kinds
of speeds on the plot.

T @9 IBEE @FeHan i« [fon @ @5 e @EEbE @ |
What will be the ratio of C,, and C,,? Does this ratio depend on the nature of gas
and temperature?

s1g F9f7as] & oG AAMATAR A WHT TS TS 7 G2 WGATS & P 43 ¢ S
Torq T A

If the critical temperatue and pressure of a gas be 304-2 K and 728 atm, respectively,
then calculate the van der Waals™ constants.

@A SR ARG SIEANE € WO 5HF Wi NG 3042 K € 728 AP A,
T T STET] U AH Fo Y 24(1+1)+2+4

Compare theoretically the values of surface tension of acetone and water.
SR a8 SEEE YOI TAE GEANES RN A |

How does viscosity coefficient of a liquid change with temperature?

@I SRR A AT TR A Frend AT we

Draw the structure of NaCl crystal. How many Na* and CI™ ions are present per unit
cell of NaCL

NaCl @iorE siowiba St | dfe o Tefh ¢m F70 Na® ¢ Cl SIRe wig?
A first order reaction is 90% complete in 50 min. Calculate the value of the rate

constant.

@i faw g R 50 ffG 90% e Tw R 29 TN I A
242+(2+1)+3




SP-II/CEMG/CC-1B/GE-2/23 (4)

(¢) (i) What is dipole moment? What is its unit? Arrange the hydracids of Group 17 elements

according to their increasing dipole moments and explain.

B 9T T I @R ? @3 9T 17 2 AR 17 & ceefe Ryiteekhre
B e Wee SEERAE AT € Al A |

(i) ‘HF forms KHF, but HCI does not,"—Explain.

‘HF @5 KHF, (3@ Fame HCl Sw=el (@5l (efd 3@ 1 (—3ar 3 |
(iii) ‘He, cann’t be formed but He,” may be formed.’—Explain.

‘He, (S/X Za0 7l @ He, TSR =S 2ilta '— 11 <1 |

(iv) Describe the hybridization and hence the shape of the following molecules—BCl; and
NCl..

BCl, € NCl, comiog ssaias Sme 7 wigfe | 2@ | 4424242

(d) (i) ‘P,Osserves as a desiccating agent’ —why?
‘P,O;s (F (CFAEDIE a8 71 T ['— (T 7
(ii) ‘Nitrous acid acts both as an oxidizing as well as a reducing agent.’—state reason.
EZGe wWifTe wEE ¢ Rers Tor @R U9 o[l T ' —d Sy |
(iii) ‘SF4 is a stable compound but SCI, does not exist.’'—Explain.
‘SF,if%® T@e SCl, =test Tm &l [ — il e |

(iv) Predict the structure of the following compounds by VSEPR rule:

NE,, CF,, BrF;, XeF
VSEPR f¢ cim ffafre @eefa som wgfe 26 wmie

NF;, CE,, BrF;, XeF, 2+2+2+4




