


Question 1
a)
V = I(r + R)          I =            
r = 6 Ω
R =10Ω
12/16 = 0.75 
0.752 ×10 = 5.63W
b)

Where the gradient = current (A)
c)
Max power occurs when R = r
ε = 12v                
ε = I(R+r)
ε/(R+r) = I
12/(6+6) = 1              12 ×6 = 6W = Pmax
Load resistance = 6 Ω
i) 
          R =                  l =        
R = 100 Ω       
 
(100×A)/ = 2m
ii)
V = A×l          A×2 = 3.93×10-9 m3

iii)
 =         
21.45×103 × 3.9×10-9 = 8.42 × 10-5 kg
10,000 × 8.42×10-5 = 0.84
85p
iv)
v)
A =                  
(9.81×10-8×0.81)/100 = 7.95×10-10
(7.95×10-10)/(4×10-6) = 1.99×10-4 m

vi)
7.95×10-10 ×0.81 = V = 6.44×10-10 m3

21.45×103×6.44×10-10 = m
m ×10,000 = 0.138

14p


As voltage and current increase, the graph appears to get steeper. Because v/I = R it means the gradient of the line represents the resistance and therefore the resistance increases as the voltage and current increases.
Question 2
A)

i)

E = ½ QV
Q = 10×10-6
V = 8×103
0.5×10×10-6×10×103 = 0.04J
ii)
C = 10×10-6 F			I = 200×10-6 A
V = 2000
Q = CV
2000×10×10-6 = 0.02C
Q=It
t = Q/I
0.02/200×10-6 = 100s
b)

Therefore, it is either C or D
E = ½ Qv
Energyx/Energyy == Qx/Qy = 10
Therefore, row D is the correct ratio.
c)
i)







ii)
iii)

I/Io = e(-t/RC)
Ln(I)-ln(Io) = -t/RC
Ln(I)= -t/RC +ln(Io)
A = ln(Io)          B = -1/RC





Question 3
a)
V1=0.52m3		V2 = 0.2m3
P1 = 1.5×105 N/m2	P2 = 5×105N/m2
T1 = 85 °C 
Pv = RT
R = 0.2598
Mass Balance =      m1 = m2





B)
P1 does not equal P2 therefore it is not isobaric
P1V1 does not equal P2V2 therefore the process is not isothermal
K = 1.395 for oxygen. When n = k. P1V1n does not equal P2V2n
AS a result, the process must be isometric.
C)


T2 = 459K	T1 = 358K
∆U= Cv∆T	Cv = 0.658          ∆U = 0.658×101 = 66.458KJ
D)
∆U = Q-W
P1V1n = P2V2n
logP1+nlogV1 = logP2+nlogV2
log(150)+nlog(0.62)=log(500)+nlog(0.2)
2.176-0284n=2.699-0.669n
0.415n = 0.523
n=1.27
Wb = 
W = 
W=81.48KJ
Q=66.458+81.48
Q = 15.022KJ

Question 4
A)
ṁ1+ ṁ3 = ṁ2+ ṁ4
Qt = ṁ2h2+ ṁ4h4- ṁ1h1- ṁ3h3
P1 =1000kPa		ṁ4=3×105 g/min
T1 = 200 
Qt = 5%Qi		Qi = ṁ2h2- ṁ1h1
ṁ1h2- ṁ1h1(1-0.05) = ṁ4h3- ṁ4h4

h1 = 2828.3kJ/kg
h3= 209.34kJ/kg
h2 = 762.51kJ/kg
T2 enthalpy= 762.51  therefore T2 is between 175 and 180
Delta T = 4.87 therefore T2 = 179.87


b)


h = hf+xhfg
h3 = 209.34+0.2×2382 = 685.74
h4 = 718.51+0.23×2049.236 = 1189.83

c)
Qi = ṁs(h2-h1)
ṁs = Qi/(h2-h1)
-2655.12/(762.51-2828.3)=1.29kg/s
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Voltage against Resistance graph
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