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QUESTION 1
1.1 1.1.1 Considering only 1 kg of a substance (2)
1.2 The pressure does not change (2)
1.1.3 The sum of the kinetic and potential energy of molecules of a
substance (3)
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At point 1,v = 0,025 m3: p;, = v' = 188,713 kPav
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At point 2,v = 0,04 m3: p, = —— = 102,435 kPav
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For a polytropic process,W = —1
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QUESTION 2
24 Free-air delivery (2)
2.2 2.2:41 nmRT, [ n-1
Pua =5t [ -]
0,29
_ 1,29 x1,6v x 0,287 x 313V (620)@
B 0,29 98
= 328,583 kW v (4)
2.2.2 1,6 X 0,287 x 313 3
P1Ving = MRT Y = vjpq = 987 = 1,467V ™M /S (3)
2,203 Vind 1,467 3
Nvot = :;: vV = v, =0’73/=2‘/m /S
P1iVina ParmVatm 290 x 98 x 1,467 3
- v = = 1,319v'™M
T, T rem= T3 101 /s (6)
[15]
QUESTION 3
3.1 3.1.1 The phase change temperature at a given pressure (2)
3.2 It increases the feed water temperature.
OR
It increases the plant’s efficiency. (2)
3.1.:3 The neutron absorbers or the rods that contain neutron poison
OR
In a nuclear reactor, the rods that regulate the fission chain reaction (3)
3.2 3.2.1 — Mg . B v kg_g
Ms = ou 117 B8 /kgoil (2)
3.2.2 kj
he = 174@/; hex = hy + xhsgv' =712 +0,98 X 2 054V
k
= 2 724,92—]~ v
kg (5)
3.2.3 : k
H,, = mshy,v =90 X 60v X 2724,92 = 14714 568\/% (3)
3.2.4 _ Me(hoy — Hin) 2 8,18(2 724,92 — 174) — 67311%
CV X mg 31v x 103 (3)
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QUESTION 4

4.1 Logarithmic mean temperature difference (2)
4.2 The pressure exerted by a gas in a mixture of gases

OR

The pressure a gas would have if alone it occupied the volume of a mixture of

gases, at the same temperature (3)

43 B =Nuv ...
T T
v, = Zdzf = Z X (0,12)2 x 0,2 = 2,262 X 1073v'm?3

6000 % 0,8

k k
Tooov = 48 /p=008"7

m, = mg X ratio = /min

0,08 x 0,287 X (38 + 273)
5,5v

= 1,298v M*/

PcVa = MgRTY = vipg = min

v; 1,298
Dol = /17 8 v, = ——— = 1,442V mB/min
Vg 0,9

1,443 x 10°
From 1 above, N = ———— = 637,489/r/mm

2,262 (10)

[15]

QUESTION 5

h
e c0s30°=—= h =0,27 cos 30°v = 0,2338 mv

I
g 9,81 rad
= #— — 6,478Y —
@ \/; 0.2338 5
7

sin 30° = 7 = r =10,27sin30° = 0,135mv

F = mrw?v = 1,5x0,135v x 6,477? = 8,495 NV’ (8)
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5.2 200
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QUESTION 6
6.1 It converts direct current electricity into alternating current electricity.

6.2 6.2.1 False

6.2.2 False
(2x1)
6.3 2 x 10°
P.., =AGnmmv = A = = 9259,26v m2
sol mY = A= 1% 10° x 024 X 0,75 L
A ki e 4097 Isv’
— e e —
na n 2,26 pane S
_ Epc _ 6 _
Poi= T'/ = E=2x10°x11x 318 = 6,996V GWh
TOTAL:
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