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I.Please solve 也e following equa 。ns: (5 points of each) 
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II. N Ox is defined as 也e sumofNO 組吐N02in也e ambient a出osphere. NO is 

converted into N02 臼 first-order che血calteaci;ion and the r且te cons凶I is 0.04 

l/sec. 區也.eNO肘Ox ratio is 0.9 for flue gas erni吐ed from a boiler, how long will it 

take for the NO/NOx ra世owi由扭曲is air parcel to become 0.4? (15 poin臼）

rn. If ft = xyi + y可＋ z3五， please evaluate ff5 (ft﹒司前， where Sis the unit cube 

defined by 0 ~三 x~三 1，。三 y~三 1, 0 :5 z ~三 1.(15 po旭ts)

IV . Please compute也e temp位a個re distribution wi也扭扭。吋ect ofv位ious shapes 組d

its ini世al temperature is 25。C: (15 po旭ts of each) 

au 82u (u(x,0)=25, O<x<S 
A.Cartesian coordinate 一 ＝ k一一吋也﹛

at ax2 l t > 0, u(O, t) = 5, u(S, t) = 5 

au δ2u 1 au ... f u（九0) = 25, 0 < r < 5 
B.Cyli且世ical b訂一一＝ －－－－－：；－＋一一－ WI也﹛

at ar' r ar I t > o, u(5,t) = s 

au ia(,au＼.月 iu(r,0)=25, 0<r<5 
C. Sphere 一－ = k －：；－一－I r＂ 一一 I WI也 4

at r" ar ~ ar) l t > 0, u(5,t) = 5 

V. Please derive 也e conditions for stable solution for the explicit and implicit finite 

BT 82T 
difference methods used to solve the p位tial d笠eren垃al equa垃on 一一＝ k---,. (15 

at ox· 

po in臼）
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