TMA MST204 03 Cut-off date & May 1997

This assignment. covers ks 9, 12 14 andd 15

Question 1 (Lni 9)

Use Gaussian elimination methods to determine whether the following sets of egua-
tions have

= o osolution,

o noumigue solubion,

= an infinite number of spdutions.

If the set of equations has a umique solution find the solution, and if the set of
equations has an infinite number of solutions find the general solution,

a2l m+red pp= 2
dry + o2 + dipy = =4
i — X3+ 2xp =K [21]

bl Ty 4zs+ 4= 2
41'1 +.1'.2-1'-3~I.:q = =
Iry =Ty 4 Iy =—HR [5]

[C) Ep+Ip+ Ty= Z
Ay + 39+ 3oy = =3
2y =T34+ T3 =-F (]

Cuestion 2 [ Dnif 12)

This question is concerned with the financial henefits which may be derived from
hisving zome heating in a house. With central heating, the whole house s heated
fromm o central boiler; there is a single time-clock 1o conteol the boiler and pamp.
This can be wasteful if heat iz supplied o rooms which ace not wsed ducing, the day,
In the case of zone heating, there 1= still only one boiler and pump, but the radiators
are divided into zones according bo their patbern of use, and each zone 13 controlled
independently by its own time-clock. This question deals with a two-zone sysiem,
o zone conzizting of the living roons downstars which are kept warm throughont
the dagy, while the odher zone congists of the bedrooms upstairs where the heating
is awitched on for a brief period in the moming and again in the evening, ab the
Limmes when these rooms are being, used, This system saves the bouseholder momey
by redbucing the cost of leating; Bub againzl this saving most be sel il cost of
installing the controls themselves,

The cost of heating 3% 3 continming, or recorrent, cost wheread expenditure on
the extra controls s a one-off, capital, cost. The standard method of eomparing
a pecurrent and o capital cost s do compare the cecurrent cost wathe dhie inberest
which would have been roreived if the capifal had besene invested instoad of spent.

The problem is to find how great the cost of installing zone heating mey be while

shill giving financial benefit to the houzelolder, taking intooacoount both the cost

of heating and the expenditure on the extra controls

The meceded of the Anances of zone heating develaped o Uiz guestion 15 hased on

e follawing assamphions.

1. A benestorey detached dweelling, wowhich the eating on each foor iz conleolbed
separately, is considered

2. The temperature on each Hoor is uniformm.

3. The external walls of the house arc of uniform construction
4. All the windows of the house are double-glazel.

L. The offect of heat lovs through external doors is neghigiblo
6. The moof space has the same temperature as outside,



