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Q1) a) Convert 1 litre-atmosphere into Joule.

b) Heat transfer coefficient of saturated steam is 1500 BtW/hr ft2 °F. Convert it in S.I. units.

c) A force of 50kgf is applied to the smaller piston of a hydraulic machine. Neglection friction, the force exerted on the

larger piston, if the diameter of the piston are 5cm and 25cm respectively is ‘X’ Newton. Find 
X ?

250
[2 × 5 = 10]

Q2) a) State Vander-Waal’s equation. Also discuss the physical significance of Vander Waal’s parameters.

b) Obtain the value of universal gas constant.

c) How do you find the average molecular mass of a gas mixture? Give an example.
[2 × 5 = 10]

Q3) a) Give examples of chemical processes involving Bypass, Recycle and purge streams.

b) How do you make 500ml of 0.70M HCl solution from stock of 11.6 M HCl?

c) Explain Boyles Law and Chales Law in detail with the help of mathematical expressions?
[2 × 5 = 10]

Q4) a) Explain materials balance equation for drying process.

b) What do you mean by oxidation of sulphur and its compounds?

c) One litre of H2O is evaporated from 6 litres of a solution containing 4% of sugar. The percentage of sugar in
remaining solution is __________.

[2 × 5 = 10]

Q5) a) Discuss and define the adiabatic reaction and adiabatic reaction temperature.

b) Explain Hess law with example.

c) What is a limiting reagent. If 4.95 gms of Ethylene is combusted with 3.25 gms of oxygen. What is the limiting reagent
in the reactions?

[2 × 5 = 10]

Time : 2:30 Hours] [Maximum Marks : 50
[Minimum Marks : 17

NOTES :

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

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

iii) Use of Pager and Mobile Phone by the students is not allowed.

MATERIAL & ENERGY BALANCES
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({hÝXr AZ wdmX)({hÝXr AZ wdmX)({hÝXr AZ wdmX)({hÝXr AZ wdmX)({hÝXr AZ wdmX)

Zm oQ > :Zm oQ > :Zm oQ > :Zm oQ > :Zm oQ > : g^r àíZm| Ho$ CÎma Xr{O¶o& àË¶oH$ àíZ ‘| go {H$Ýht Xmo ^mJm| H$mo hb H$a|&

à.à.à.à.à.1) A) brQ>a-EQ>‘ñ’$sa H$mo Oyb ‘| n[ad{V©V H$a|&

~) EH$pñWV ^mn H$m Cî‘m àgma JwUm§H$ 1500 BtW/hr ft2 °F h¡, Bgo Eg.AmB©. BH$mB¶m| ‘| n[ad{V©V H$a|&

g) EH$ 50kgf H$s ~b H$mo EH$ hmBS´>mo{bH$ ‘erZ Ho$ g~go N>moQ>o {nñQ>Z na bmJy {H$¶m OVmm h¢, {’«$³eZ H$mo AZXoIm H$ao, ¶{X {nñQ>Z H$m ì¶mg 5cm

Am¡a 25cm h¢, Vmo ~‹S>o {nñQ>Z na bmJy ~b ‘X’ Ý¶yQ>Z hmoVm h¢& 
X

250
 ‘mZ kmZ H$a|&

[2 × 5 = 10]

à.à.à.à.à.2) A) d¢‹S>a-dmëg H$s g‘rjm Ho$ {bE d¢S>a-dmëg H$s g‘rjm H$s pñW{V H$m C„oI H$a|& d¢S>a dmëg n¡am‘rQ>g© Ho$ ^m¡{VH$ ‘hÎd H$s ^r MMm© H$a|&

~) ¶y{Zdg©b J¡g gm‘mÝ¶ H$m value àmá H$a|&

g) J¡g {‘lU H$m Am¡gV AmpÊdH$ ^ma H¡$go {ZH$mbVo h¢? CXmhaU X|&
[2 × 5 = 10]

à.à.à.à.à.3) A) Cn¶moJ H$aZo Ho$ {bE H¡${‘H$b à{H«$¶mAm| Ho$ CXmhaU X| - Bypass, Recycle and purge streams

~) 500 ml H$m 0.70M HCl Kmob ~ZmZo Ho$ {bE 11.6M HCl Ho$ ñQ>m°H$ go H¡$go ~ZmEJ|?

g) Boyles Law Am¡a Chales Law H$mo {dñVma go mathematical expression go g‘PmBE&
[2 × 5 = 10]

à.à.à.à.à.4) A) Drying (gyImZo) H$s à{H«$¶m Ho$ {bE gm‘{J«H$ g§VwbZ g‘rjm ‘mZX§S> H$mo g‘PmE±&

~) Sulphur H$s oxidation H$m ³¶m± ‘Vb~ h¢? BgHo$ compounds ^r ~VmB¶o&

g) 6 litres (brQ>a) Ho$ g‘mYmZ go 1 litre (brQ>a) nmZr (H2O) dmpînV hmoVm h¡, {Og‘| 4% MrZr h¢& eof g§ñH$aU ‘| MrZr H$m à{VeV ³¶m hmoJm&

[2 × 5 = 10]

à.à.à.à.à.5) A) AS>mB~o{Q>H$ à{V{H«$¶m Am¡a AS>mB~o{Q>H$ à{V{H«$¶m Vmn H$m {ddoMZ H$a| Am¡a n[a^m{fV H$a|&

~) CXmhaU Ho$ gmW Hess law H$mo g‘PmBE&

g) ³¶m EH$ {b{‘[Q>§J arEO|Q> hmoVm h¢? ¶{X 4.95 J«m‘ B{WbrZ H$mo 3.25 J«m‘ Am°³grOZ Ho$ gmW Obm¶m OmVm h¡, Vmo à{V{H«$¶m ‘| gr{‘V (limiting
reagent) ³¶m h¢?

[2 × 5 = 10]




