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Attempt all questions.

. Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.

English version Authentic.

Programmable calculator is not allowed.

Atomic weight : O-16, C-12, N-14, H-1, Air-28.8, Na-23, S-32,
Pb-207.2, Ca-40.1, Mg-24.3, CI-35.5

Attempt the following
(1) Differentiate Fundamental and Derived quantities
(2) Explain Unit and Dimensions
Convert the following
(1) 50 °F t0 °C (2) 450 Liter to m’ (3) 3 m*to ft*
(4)15 Kg to by, (5) 180 Joule to Calorie (6) 1000 Watt to HP
(7) 40 N to Kgr (8) 600 mmHg to atm

100 gm Ethanol(C,HsOH) and 200gm Methanol(CH3;OH) is dissolved in 500
ml of Water. Find Molar Composition of this Solution.
Derive Ideal gas law PV =nRT

OR
Aniline(C¢HsNH,) is heated from 150 °C to 350 °C. The heat capacity of
Aniline is given by C,= 2.86+39.5x107T-85.23x107T* kcal/kmol’K.
Calculate heat added per 500 kg of Aniline.

Calculate the standard heat of following reaction :
4 NH3(g) + 502 — 4NOg) + 6H20)
Enthalpy of formation AH{ are NHj3(g)= -46.2, NO(,)= +90.3,
HQO(g): -241.6 kcal/mol
An Air water vapor sample has a dry bulb temperature of 60 °C and percentage
humidity of 36% at atmospheric pressure. Calculate (1)Absolute molal
humidity (2) Percentage relative humidity
Vapor pressure of Water at 60°C = 150 mmHg
OR

Define following

(1) Dalton’s law (2) Partial Pressure (3) Vapor Pressure

(4) Raoult’s law (5) Absolute molal humidity

(6) Wet bulb temperature (7) Humid volume
From the data given below find the heat of formation of SOj3
Pb+ S +1.50, — PbSO; AH =-87.43 kcal/mole
Pb + H,SO45H,0 — PbSO; + 6H,O AH =-29.90 kcal/mole
SO3 + 6H20 i HzSO4'5H20 AH = -47.06 kcal/mole

A solution of ethyl alcohol(C,HsOH) containing 10% alcohol is fed at the rate
of 2000 kg/hr. to a distillation column. The top product contains 95% alcohol.
The bottom product contains 1% alcohol. Calculate the mass flow rate of top
and bottom products and percentage loss of alcohol in residue.
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A sample of groundnut seeds contains 45% oil, 45% solids and rest moisture.
The resultant cake contains 80% solids, 5%o0il and rest moisture. Find the
percentage recovery of oil.

OR
Define following
(1) Stoichiometric Proportion (2) Energy balance (3) Law of mass
conservation (4) STP & NTP (5) API gravity (6) Mean heat capacity (7) Latent
heat of fusion
Chlorine gas is manufactured from NaCl by following reaction
2NaCl + 2H,0 — 2NaOH + Clz(g) + Hz(g)
If 50 kg of NaCl reacts with 10 kg H,O, find (1) Limiting reactant (2)
Composition of final product if the reaction is 60% complete.

The analysis of limestone is 84.5 % CaCOs, 11.5 % MgCO; and rest inert.
Limestone decomposes during calcinations at high temperature:

CaCO; — CaO + COz(g)

MgCO3 — MgO + COxy)
If the calcinations is 90% complete calculate the mass of CO, produced per
100 kg of limestone calcined.
The coke contains 70 % C, 6% H_ 21 % ash and 3 % Moisture. If 20 % excess
air(dry) is used calculate the molar composition of flue gases on dry and wet
basis.

OR

The analysis(vol%) of a sewage gas sample : CHy — 67%, CO,-30%, NH;- 2
%, H»S-0.8%, and SO,-0.2%. Find average molecular weight of gas. Also find
density of gas at STP.
A fuel oil contains 88 % C and 12 % H. The flue gases has following
composition(mol %): CO,-13.4 %, 0,-3.6 % and N»-83 %
Calculate the percentage of excess air used.
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dllegolloll yHglld olutzel Gl AHY U YA &

NH;(g= -¥ .2, NOg= +¢0.3, HyOg=-2¥ .5 SIABAI/AAd
sal-UlRlell clRNall atyolle] YsL JNASe] dAlUHIet SO A dal
AldlelRRlell £6ld YlAad @ottat 35% 8. 2Ll s

(1) RUat et @ottat () yldad wdet @t

50 A Ul wtsueaal = auoHlcdlaler wRlell Guis.
AYL

o{lAe{l caulvaul ul

(1) Sle@otall [ () WilAs £olldl (3) ClldU LR
(¥)RAGaA [ (W) [AUet Welld [@etial

(5) @il NS0 AlUMLol (O)A¥YScl SE

ol Aefl MEcl URell SO5ell citurel Gt 213,
Pb+S+1.50, — PbSO; AH = -87.43 SlABAI /A

Pb + H,SO4-5H,0 — PbSO; + 6H,0 AH = -29.90 Sl /1A
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CaCO; — CaO + COz(g)
MgCO3 — MgO + COy(y)
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