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MATERIAL & ENERGY BALANCES
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[Minimum Marks: 17

Attempt all questions. Attempt any two parts of each question.

Students are advised to specially check the Numerical Data of question paper in both versions. If there is any
difference in Hindi Tranglation of any question, the students should answer the question according to the English
version.

Use of Pager and Mobile Phone by the studentsis not allowed.

Convert 1 litre-atmosphereinto Joule.
Heat transfer coefficient of saturated steam is 1500 BtW/hr ft? °F. Convert itin S.I. units.

A force of 50kgf isapplied to the smaller piston of ahydraulic machine. Neglection friction, the force exerted on the

X
larger piston, if the diameter of the piston are 5cm and 25cm respectively is* X’ Newton. Find ——=7

250

[2x5=10]
State Vander-Waal’s equation. Also discuss the physical significance of Vander Waal's parameters.
Obtain the value of universal gas constant.
How do you find the average mol ecular mass of agas mixture? Give an example.

[2x5=10Q]
Give examples of chemical processesinvolving Bypass, Recycle and purge streams.
How do you make 500ml of 0.70M/HCI solution from stock of 11.6 M HCI?
Explain BoylesLaw and ChalesLaw in detail with the help of mathematical expressions?

[2x5=10]

Explain material s balance equation for drying process.
What do you mean by oxidation of sulphur and its compounds?

One litre of H,O is evaporated from 6 litres of a solution containing 4% of sugar. The percentage of sugar in
remaining solution is
[2x5=10]

Discuss and define the adiabatic reaction and adiabatic reaction temperature.
Explain Hesslaw with example.

What isalimiting reagent. If 4.95 gmsof Ethyleneiscombusted with 3.25 gmsof oxygen. What isthe limiting reagent
in the reactions?
[2x5=10]
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HeR-TeaEhR St S # ufafda wi
THTIA WY S I TR TUTiR 1500 BtW/hr ft% °F §, 38 wa.a1E. sentgai § uftefdd il
ek 50kgf i 51t i Tk grEgiferss AYiiA & Tad Bie fUker W o feren sm 2, iR st sme@n =, afe fuwea @t = 5cm

3R 25cm &, @ =12 foen W e = ‘X geA g 2 % A FH W

[2 x 5= 10]

Fer-ared i wrten & foru Se-area di wfien i fRafa o= 3g@ =) T aea Swdied & vifts vg H oft ==t w0
et T\ e w1 value I i
it fasmon @ aitea anfoees R A e €2 e S

[2 x 5=10]
U A o foTu Sfteret afskanatl & 3w § - Bypass, Recycle.and purge streams
500 ml =1 0.70M HCI =tet =1 < fetw 11.6M HCl o T2ieh & S o ?
Boyles Law 3R Chales Law = faear & mathematical expression @ awsisu|

[2 x5=10]

Drying (F@m) @ ufsken @ fore amfies H@qew avfien aree i @9
Sulphur &t oxidation = ==t waes 2 ? 9% compounds ¢t saTs|
6 litres (vfiex) & wwam & 1 litre (Ffier) wreft (H,0) afv g 2, fored 496 <t €1 9w wreerwon & <ivft s ifcora aren gl

[2 x5 =10]

TETEafee Ufdfshan 3R TeEafes Uldfshanam @ foeem =t ot uftwfa =)
IS0 & WU Hess |aw i awzen)

Fan Ues ferfufen fiosie @t § 2 afg 4.95 ymm sferefia @t 3.25 I SiTerRieT 3 |1l ST A 2, at Statsen | @hifta (limiting
reagent) = g2
[2 x5=10]

VVVV



