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(# 1) 
  First: change T in 0C to 0R in the formula: 
  Heat capacity = 33.25 + 3.727x10-2Tc
                                 = 33.25 + 3.727x10-2 [(TR – 460-32)1/1.8]
 Next, convert the units in this expression to Btu/lb. mol and T in 0R:
                      = 33.25 + 3.727x10-2 [(TR – 460-32)1/1.8](1Btu/252 cal)(454 g mol/lb    mol)(1 0C/1.80R) 
 Heat capacity = 23.06 + 2-07 x 10-2 TR  

(#2)             Pabs  = Patm  +  Pgau   
              Patm =  28 inch Hg = 28(14.7 psi/ 29.92 inch Hg) = 13.75 psi
              Pabs = 13.75 + 50 = 63.75 psi
(#3)        P =[ρ(g/gc)h]
          ρ(lb/ft3)=(1.042)(62.4)= 65 lb/ft3
          depth = (4.0 miles)(5280ft/mile)= 21,120 ft
         P =[ρ(g/gc)h] =  (65)(lbm/ft3)[(32.174)(ft/s2)]/[32.174(ft.lbm/(s2)(lbf)](21,120)(1/(12)2 
                = 9,533 lbf/in2

(#4)                              Q ft3/sec= v(ft/s).π/4D2(ft2)  
          [(12,000)/(3600)](0.413)= (5)(3.14/4)D2
           Solve for D = 0.59 ft 
(# 5)  Polonium has a half- life of 140 days. Starting with 50 grams today, how much is left after 200 days?
  
An exponential decay process can be described by:

[image: ]
where
· N0 is the initial quantity of the substance that will decay (this quantity may be measured in grams, moles, number of atoms, etc.),
· N(t) is the quantity that still remains and has not yet decayed after a time t,
· t1⁄2 is the half-life of the decaying quantity,
Answer:                 N(t) = 50 (1/2)200/140 = 50(1/2)1.4286 = 50x 0.3715 = 18.575 grams
(#6)
Given: Q flow input to reactor =400 ft3/minute and residence time = 60 seconds
Find Volume of reactor?
   V = (q) (θ)  = (400 ft3/min) (60 s)(1/60)(s/min)= 400 ft3
(#7)
Weight of air= volume x density              
Volume= 2,000 ft3, density ρ = (PM)/RT
 T= 800F, P= 750 mm Hg, Mair =29
Selecting R = 0.7302 (ft3-atm)/lbm-0R,
 T = 800F +460=540 0R and  P= 1 atm,
  ρ = (PM)/RT = (1)(29)/(0.7302)(540)  = 0.0735 lbm/ft3
Mass of air = 2,000 ft3x 0.0735 lb/ft3 = 147 lb
Compare with: the IUPAC standard temperature and pressure (0 °C and 100 kPa), dry air has a density of 1.2754 kg/m3. At 20 °C and 101.325 kPa, dry air has a density of 1.2041 kg/m3. At 70 °F and 14.696 psi, dry air has a density of 0.074887lbm/ft3.[International Union of Pure and Applied Chemistry (IUPAC)].

(#8)
A reading of 400 cm3/ min, is to be converted to inch3/hr?
(400 cm3/min)(1inch/2.54cm)3= 26.8 (inch3/min)(60min/hr)
                                                      =1,608 inch3/hr
(#9)
Pabs = pgauge  + Patm
          = 12 +14 = 26 psi
(#10)
pA = H xA 
 Given pA, the partial pressure of O2 in air = 0.21 atm
Therefore:   0.21   = (4.38x 104 atm./mol).xA
Solve for xA = (0.21)/ 4.38x104 = 0.0479x10-4
(#11)
To calculate the density of methane gas at: T= 700F and P= 760 mmHg
 ρ = (PM)/(RT)= [(1 atm)(16.04 (lb/lbm)]/{[(0.7302) (lbm R)/(ft3-atm)(5300R)
     = 0.0414 lb/ft3
(# 12)  
         Using the cgs system:                 
         u = C [∆P/ℓ]0.5
  cm/s = C [( dyne/cm2)/gm/cm3]0.5
     Since [1 dyne =1g.cm.s-2]
   Therefore: cm/s = C[{(gm.cm.s-2)/cm2)}(cm3/gm]0.5
                      cm/s = C (cm/s)
    Hence, C is dimensionless.
(# 13)
Another way to look into the problem is to plot V versus D for different operating temperature,T, as shown next; 

[image: ]

(# 14)
We could check this equation by plugging in our units:
P =M/(L t2) , h=L, g=L/t2
gxh = L2/t2
Therefore, check the given relationship:
P =M/(L t2)  ≠   gxh = L2/t2
Since g*h doesn't have the same units as P, the equation must be wrong regardless of the system of units we are using! The correct equation, in fact, is:
The correct equation, in fact, is:
[image:  P = \rho*g*h ], where [image:  \rho ]   is the density of the fluid. Density has base units of [image:  M/L^3]
[image:  \rho*g*h \dot= M/L^3 * L^2/t^2 \dot= M/(L*t^2)], which are the units of pressure.



(# 15) 
                                                 2H2O ---> 2 H2 + O2
                     1 mole of water gives ----->   1 mole hydrogen
                    18 kg water gives   ---------->   2kg hydrogen
Therefore, (800/18) x 2 = 88.9 kg hydrogen is produced from 800 kg water. 
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