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General instructions

1
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Do not see the contents of these question sheets before the start of examination is
announced. '
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There are six pages including this cover page.
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There are four questions from 1 to 1V. Answer all of these questions.
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Write your answer on the designated answer sheet corresponding to each guestion. If you
use a wrong answer sheet, no marks will be awarded to the question. : ‘
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If you cannot complete the answer on the front side of an answer sheet, you may use also
the back side of the answer sheet. When you use the back side, write "continued on the
back" clearly at the bottom of the front side. :
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Enter your examinee number in the designated blanks of all answer sheets and the draft
sheet.
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The duration of examination is 120 minutes.
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Use the draft sheet for making a draft if necessary. It will be collected at the end of
examination.
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Using any dictionary or electronic device is prohibited.

_._1_~

FRARF RS B RBERAR



[ 1] Answer the following questions (1) and (2).
(1) What are the products from complete combustion of hydrocarbons, CxHy?

(2) In a test, 4.4 kg of C3Hg is burned with 100 kg of air. Answer the following
questions D and @, Suppose that there is 22 kg of O; in 100 kg of air. '
Atomic weight: C=12,H=1,0=16.

(D Write a balanced equation for compiete combustion of CsHs.

@ Calculate the percentage of excess air.
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[} Answer the following questions (1) and (2).

Figure 3 shows a long hollow cylinder of inside radius
#;, outside radius ro, length L, with L >> r,, and
thermal conductivity 4. The inside and outside
surfaces are maintained at constant temperatures 7
and T, fespectively with 75> T,. | ,
Assumption: steady-state conduction in the radial
direction with no internal heat generation and constant

thermal conductivity.

Figure 3

(1) Write general relation (equation) for Fourier's Law of heat conduction in the radial

direction.

(2) Derive an appropriate form for heat conduction in the radial difection for the hollow

~ cylinder using the symbols in Figure 3.
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