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1. Consider the equation:
D=5/ +3

where D is distance having a unit of m and ¢ is time having a unit of s.
(a) What are the dimensions of the constants 5 and 3?7 (7%)
(b) What are the units of 5 and 3 in SI system? (8%)

(c) Derive an equation for distance in centimeters in terms of time in minutes. (10%)

2. Three different liquids are used in the manometer shown here.
(a) Derive an expression for Py — P, in terms of pa, o8, pc, /1 and A,.
(15%) Pa—r
(b) Suppose fluid A is methanol (px = 792 kg/m’), B is water (o5 =

1000 kg/m®), and C is a manometer fluid with a specific gravity of
1.37; pressure P, = 121 kPa; #; = 30 cm; and A, = 24 cm. Calculate
P; (kPa). (10%)
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. . . /-
containing 60 wt% KNOj3 at 80°C is fed to a . —te— NaCl
. . . . 200 o KNO3 ,/ -
cooling crystallizer in which the temperature 5 = 43+ NapS0y |-}~ yAI
- o T bbb -
is reduced to 40°C. Determine the = 150| -
8 Y. N
. o .
temperature at which the solution reaches ®
saturation and the percentage of the 3 f‘ﬂf -
otassium nitrate in the feed that forms @ ; ot
P = o A et S B T
crystals. (30%) e 4
R e " z
Satitur_ated 0 20 40 60 80 100
solution > Temperature (°C)
m](kg) A
xkg KNOg/kg) |
‘\
reed »| CRYSTALLIZER 7 el
100 kg > )/ equilibrium
0.600 kg KNOs/kg /
0.400 kg H,Orkg H
Crystals A

molkg KNOs(s)

4. Calculate the heat required to raise 200 kg of nitrous oxide from 20°C to 150°C in a
constant-volume vessel. The constant-volume heat capacity of N,O in this temperature range is
given by the equation

C, (kJ/kg-°C)=0.855+9.42x107*T

where T is temperature in °C.  (20%)




