UG/2nd Sem/G/20(CBCS)
2020

CHEMISTRY (General)

Paper : CEMG - DC - 2T/GE - 2T
(CBCS)

Full Marks : 25 Time : Two Hours

The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.

1. Answer any five questions : 1x5=5
(a) Dipole moment is given by —
(1) qxd
(i) g/d
(iii) q/d>
(iv) None of these
(b) Among BCl,, H O, PCl, CO, molecules, which one central atom is sp’d
hybridized ?
(i) BCL,
(i) H,0O
(iii) PCI
(iv) CO,
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(c) AlF, ionic but AICI, covalent due to —
(1) Resonance
(i) Lattice energy
(i) Fajan’s rule
(iv) None of these
(d) Ascending order of boiling point of H,O, H,S, H.Se and H,Te is —
(i) H,S < H,Se < H,Te < H,0
(i) H,Te < H,S < H,Se < H,0
(i) H,Se < H,Te < H,S < H,0
(iv) H,S < H,Te < H,Se < H,0
(e) Select the correct statement/relation —
(i) ms velocity = (2RT/M)"2
(i) mean velocity = (3T/M)"?
(i) Most probable velocity = (2RT/M)!/2

(iv) rms>most probable>average

() Number of atoms per unit cell in FCC is —
@ 2
(ii) 4
(i) 6
(iv) 8
(2) At the critical temperature, the surface tension of the liquid —
(1) Is zero
(i) Is infinity
(i) Is the same as that at the other temperature

(iv) Cannot be determined
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(h) What is the unit of rate constant in first order reaction ?
(i) mol s™!
(i) 5!
(iii) mol dm3 s

(iv) mol! dm3s™!

2. Answer any four questions : 2x4=8

(a) Explain why melting point of NaCl is higher than CuCl ?

(b) Bond order of O," is more than O, justify.

(c) At normal temperature H,O is liquid but H,S is gas — explain.
(d) Draw the structure of KI,.

(e) The rate constant for second order reaction is 3.33x107

dm’mol~'s™!. If the initial concentration of the reactant is 0.05 dm_3,
calculate its half-life.
(f) If the intercepts made by three planes are /, 2/ and //2 along x, y and

z axes respectively, then calculate the Weiss and Miller indices for this
system.

(g) Express the van der Waals’ constants a and b in terms of critical
constants.

(h) At 27°C and 5 atm pressure, what are the number of H, molecules
kept in a 100cc beaker ?

3. Answer any two questions : 6x2=12
(a) (1) Write down two limitations of Valence Bond Theory. 2
(i) The molecule He, does not exist — explain. 2

(i) Chlorine possesses high value of electron affinity than that of fluorine.
Justify. 2

Page : 3 of 7



(b) (1) What is nodal plane ? How many nodal planes will be formed by
the head on overlap of two ‘p’ orbitals ? 2

(i) Trimethyl amine is pyramidal but trisilylamine is planner, why ? 3

(i) What is bond order ? 1

(¢) (1) Explain graphically how the Maxwell’s distribution of velocities changes
with temperature. 2

(i) What is meant by Reynolds number ? 1

(i) Derive the expression for mean free path of the gas. 3

(d) (@) At 15°C, the value rate constant when A decomposes to B is

4.8x107s7'. The activation energy, E,, for this reaction is
80 kJ mol™!. At what temperature, the value of rate constant will be

1.5x10%s7' 2 3

(i) Show that 74% of the space in a crystal is occupied by the atoms
in case of a FCC lattice. 3

FATIM
wiwe efgy Trapifer o Somt )
S| @ Il Ao 2te T wie ¢ 1x5=5
(a) ©IECAE GG WS &3 —
M gxd
(i) g/d

(iif) q/d>
(iv) 9T I 7
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(b) BCl,, H,0, PCL, CO, 42 Siqaferd N3y (Fe{oa @i w9 sp’d
AR 2

() BCl,
(i) H,0
(iii) PCI,
(iv) CO,
(c) AIF, =R e AICL, FCG! | @7 el 20eTi—
(1) SrIRe
(ii) lattice *If&
(iii) ZFPIe-97 feR
(iv) 93 @IS w7

(d) H,0, H,S, H,Se @< H,Te (F "Fo%-7 FxREARPNCT ST A1E —
() H,S < H,Se < H,Te < H,0
(ii) H,Te < H,S < H,Se < H,0
(i) H,Se < H,Te < H,S < H,0
(iv) H,S < H,Te < H,Se < H,0
(e) 3T e /riF Fffo car —
(i) rms sfota% = (2RT/M)2
(i) o1% sifotat = (3T/M)12
(i) FRCEE AV (@9 = 2RT/M)!2

(iv) rms>most probable>average
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() SIS T IS 2lfS TTT FCF sf=wMeT AT —
@ 2
(i) 4
(iii) 6
(iv) 8
(g) FFD I CAET 251 ZCeT —
(@) v
(i) ST
(ii)) ST OIANER (T 27
(iv) e =1 2w =

(h) 2% Toe R[igare 29 2 s F 2
(i) mol s

(i) s
(iii) mol dm3 s
(iv) mol! dm3s™!

2 @ @I BED 40 Ted wis 2x4=8
(a) NaCl-93 e« i% & CuCl-&3 (ACF @A 2
(b) O," -4 THIFH O, 47 PoT ([¥ — eI FCA |
(c) A SIEIER H,0 ©=et 5% H,S o — <5l el |
(d) KI-&3 2107 ICFS (o040 |

() feorm T fRfed oy 29-475 2l 3.33x1072 dm’mol 's7! | =f
Rfeaeg Al 999 33 0.05 dm ™, R o Sl sioa 6|
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(f) IM x, yOR z % AT fob e (el () NG [, 21 @R 12
2, ORle MEG-a9 &) STaRs =] et spaafer ol e |

(2) ©IF TIF ST &5 a G b (F AF0 RIS AT 2T I |
(h) 27°C &= 5 atm BIC7l, 100cc TR H, Sq@fer ikl 59 ¢

o1 @ (el p2fo ArsE Tew wie ¢ 6x2=12
(@) () OIEP IS ©G-9F Y6 ATl (Tl | 2
(i) He, S19 (FIC1 O (72 — Rewel e 2

(i) Fluorine STC# (FIfa-93 Fe1ge SIvfea W @ — o @11 2

(b) (i) e a1 & 2 76 HH-SEGTeT YR ST FCeT FAL (@Sl

wel TR (A ? 2
(i) Trimethyl amine f#RiR@IeNgRe ™% f&® trisilyl amine
G — (e ? 3
(iii) TF~Gw [ 2 1

() () ONER AL THSEWER AR 357 Freitd +i7aew 27 @

CIbTE ARG W FCA | 2
(i) (T TF e T @R 2 1
(iii) SIS Tl MG Y& AL-GF expression [GRERI& 3

(d) () 15°C SioE@m, 99 A (o 9@ B (o «iffafee = f[feg a9
§TF-GT W 4.8x107 571 | B Rfgws sy @fgress @i E, =

80 kJmol ™! | (FIF Sio=I@ @ W 1.5x10* s 21 2 3
(i) SCHTF T FIINHCE T4l (T 9F6 T 74% T o170 @il
7 FA1 ACF | 3
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