 PEI/rHe 000
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END SEMESTER EXAMINATION 2019
| - Semester : 4th |
‘iub]eet Code : Ch-404

- 'smwﬂmmmv I‘HERMODYNAMIG{Q
- . AND KINETICS

" Full Marks — 70 O'(\

Tnne — Three hours

: T"le figures in the margin i ﬁJll marks
_ . for the questl 4

L @h ST  {x10=10
law of re01proca1 proportlons was

The

‘@® formulated by

(b) The temperature of workmg substance
remams constant in - process

E (c) 1 bar is almost equal to - atmosphere

o [Tum 'ov_er E
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(d) Boyle’s law states that for a trxed quantity
. - ofagas ,th,,e‘ volume is proportional
- to pressure at constant temp,emture <

- (e) Half life period for a ﬁrs,t .order reaction 15 |

(D) Domestxc refrigerator mudlly waorks O 60 |
- ——— refrigeration cych, |

(® Extensive pmpemes of a Mmu.,«
system depend upon the ——— e hySt\.«Iﬂ ‘

() Th_e value of gas consw ca} / (“mi K)
s —
E »(1) The formatlo §ﬁ from nitrogen and

- hydrogen dm s the law of :

(]) On 1@ gas at STP occupies

m?,

€ correct answer fmm the followmg
&eculanty of a reaction 1x5=5

0 (@) Is always equal to the overal! order of
the reactlon | , .

& - (i) May not be equal to the order of reaction |
(i) Cannot have a fractional value
(iv) Both (ii) and (iii)

184/Ch-404/ST&K  (2)
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(b) I"' ‘n’ is the oraer of a reactmn hen unit of “
rate ccm,stant is '

VA o n £
c/ -4
DY

(z) ( Tlmel" (concentraﬂon)"“ ’

(n) {Tlma, 2 (concentratlop)"" "

XTI Xl

| (w; None of the above o \\o

1 | !c) l‘he total number of atoms in 8 5 @o;NH

(1) 9.03 10 b
(11) 301 x 1023 \’(\

(111) 1204 &
N

(W) 6. 02&

(d) N!@ of gm moles of solute dissolved i in
@ f solvent is called its - '

K\% Nommaliy (i) Molarity

(m) Molahty - (iv) F ormality

I84Ch4045T&K ()  [Tumover
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Rl "(b),Moleeula_rity of l‘eaetio

i "';K | 'i'(d) One ‘mole d\x‘ as has ;] volume 0f 224

Q of hydrogen

N\ (g) Volume percent for gases is equdl to the

 I184/Ch404STEK | @

Al (e) An unbalanced ehemncal reaction represmte "y
P AL wolatmn of which law s

() .Lg\y of ‘conservation. of mass
5 '(ii)- Law of eo'nstant' pmpc)rtlens |

(i) Law of multxple pmportmnb o
2k ..(1v) Law of remprocal propemon“ » Q
‘.‘.f,'Wnte true or false Sty £ =10 3 ]
(a) Evaporahon is an example of @ PIOSES:

f@ﬁe an mleeejr

amics deals with tlle
sfex

d1rect10n of ene

e S"J;P\\

LY (e) _ I?@ ergy of an 1deal gas increases with

% il n pressure o

mole’ of methane eomams 4 gm atoms

X welght pressure.

(h) Average molecular welght of air is 29 gm/ i
csimol

wiph T
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o | . .
Ak = A T A ¢ y \ ’
f ; : : ‘

(1) Rate determmmg set up in a reactxon
consisting of a number of steps in senes is
the fastest step.

(i) Ina adiabatié .pli'qéess the temperature change
- is zero. | e P
PART-B \\'0
| Marks ~ 45
Answer any f‘ ive questlons from the Q wing.

4, (a) Dcauce the ideal gas la&xatlon 5
i3 (b) Show that C &Q for an 1deal gas.

4

(a) quuuﬁ @ymposes by ﬁrst order kmetlcs'

- and j @ tch reactor 50% of A is converted -
‘ iw run. How much longer would it take

| 0& reach- 75% conversion - ? L g

) A gas occupies a volume of 100m? at 373K
4@ - and 125x10° N/m?. What volume will the gas

occupy at 275K and 1 bar ? | 3
(c) State Charle S law A'2 -
I84Ch404STER (5  {Tum over
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- 6. - (a) The solubility of sodium chloride in water
. - at 290K is 35.8 kg/100kg of water. Express
the solubility as the following : = 6

(i) Mass fraction and mass percent of NaCl
(i) Mole frgction and mqlé percent of NaCl

o G
(i) Kmol NaCl per 1000 kg of wat@:-\\0
~ (b) What do you mean by molecularity f@‘@r
. of areaction ? 6 z
1

. (c) What is multistage comp&@;

7. (a) What do you mea\‘@nit Operation and
~ 7 Unit Processes 'kﬁ'% Xamples. 3

Ll () A vapoug ebh}essi'on refrigeration system |

Co with la as the working fluid is

ey e between 266K and 300K, |

ine the COP, given that the enthalpy ‘;
L saturated vapour at 266K = 56 Ki/Kg

IR Q, and enthlpy of saturated vapour leaving the

‘@ - compressor = 724 KJ/Kg. enthalpy of ‘
i 3 saturated liquid at 300K = 144 KI/Kg.

to

i

184/Ch-404/ST&K (6
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T ————r S AN I NP e i S et T T x o

<<,°

(€) What do you mean by rate of a reaction ? -

l/(a)" What is a compressor ? State the advantages

of a multistage compressor | 4

* (b) How many molecules are present in 691 Q

efKCO ?

(c) ‘State the law of reclplocal pro@g

9 (a) State the ﬁrst law

@!‘modynamlcs
Mentmn some apphcat

(b} Given the reacti % Q, + 1/20 - N 0..

What is the n between the rates of
formati dlsappearance of the three
react1 nponents 7 3

(c E & ain reaction has a rate glven by 3

= 0.005 C}?, mol / cm®.min.

If the concentration is. to be expressed in

mol / lit and time in hours, what would be

the value and units of the rate constant ?
e ‘ s

I84/Ch-404/STRK () [Tum over
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of ihe.

s on any three topics .
‘ 3x3=9

10. Write short note
LY . N ‘ ?
* - following : |
(i) Half life period
(ii) Reciprocal compressor
(iii) Cétalys_ts in ipdusfrial reactions Fo e
(iv) Compressibility factor '00 :
(v) Basis of calculations.

184/Ch-404/STEK. gy 300(B) ‘

~ Scanned by CamScanner



