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PROBLEM 1: (10 points) BITCOIN MINING

What is the hourly profit or loss if you spend money only on electricity with the Antminer S9 to
mine bitcoin? Show your work!

Hourly income (mining)=¢ 36

Hourly cost (electricity) = ¢ 22.4

Hourly profit/loss (circle profit or loss) = ¢ 13 .9

» Hash Rate13TH/s (this is a measure of the
number of hash “computations” per second
the 59 can perform). Recall T=tera=10712

» Power Consumption 1300W

» Assume Bitcoin Value of 10000$
Shown below is the Southern California Edison rate for electricity, current as of 5/1/2018
Assume your household is frugal with electricity usage, so you are in Tier 1.

Tier2 ; High Usage

Tiert Ter 2

Upto 101-400%
Baseline over Baseline
Allocation - Alfocs .

P
Energy Usage

‘Tiered Rate 'Plan

Each billing period begms at the Tier 1 rate, which has (he lowest price per kilowatt hour (kwh)
Current rates as of 1/1/18

I will calculate the number of hashes it takes to mine 1 bitcoin for you: The global hash rate (the
combined computational capability of all active mining computers in the world) as of 5/1/2018 is
28,791,021,184 GH/s. # hashes to mine 1 bitcoin = global hash rate times ten minutes /25 =
(28,791,021,184 * 1079 H/s) * (60 sec/min) 10 min /12.5=(2.9 * 6/1.25) * 107 (10+49+1+1-1) =
approx. 1.3 * 10121.

So: 1.3 * 10721 hashes earns one bitcoin. Use this to determine how many bitcoins per second
the Antminer $9 mines, based on its hash rate of 13 TH/s. (H=hash T=Tera)

The electricity cost should be calculated based on the Antminer $9 power consumption of 1300
W.
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PROBLEM 1: :
Hour ly income %
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PROBLEM 2: (10 points)
Find Req:

R, =120
Ra=b .0
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R;:: 4O
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PROBLEM 3: (40 points)

Use nodal analysis to find V1 through Vs and is through is:

X7
7'3 3\‘ X
[ a—
7 .
¥ ! I!'ua ""]9 Vs b
RV .\,’ 3
3
o ol
208 Vy £ 20
<
H -

a) What is the value of V; (2pts)
V1= q '4
b) KCL Equations {(20pts)

Write KCL @ Node V: to find an equation in terms of the unknown nodal
voltages of Vi through Vs (10pts)

e N 3 . Y.
Welgz g »Y_~"V1+3v(: R
i 9.
Yoz Vo - -
L& %~ = V__‘_..—v—'%_ + BVQ - Y_i—-_ =8 Vl +1.5VQ__0

i
or
9, L5Ya=0

or
Vo= -6V
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Write KCL @ Node Vs to find an equation in terms of the unknown nodal
voltages of Vi through V3 (10pts)
%Vvk,‘, VB o b SVli-\f%\—:G

———

c) Solve V1 to V3 (3pts)

£ 4v
vV, -b6Y
Vi | +36V
d) Find expressions for currents iy, iz and iz in terms of V; through Vs (12pts)
iy VL..AV:L
iz Vo
2.
i3 3Yy or - \/_3{
b= Yl;?- 2= Y:Z’;—
i.g;- 3 V',‘ oY ‘55 = - \./—ga-—-
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e} Solve i1 through is (3pts)

iy 15 A
iZ /&A
i3 -18A

Name:

ID no.:
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Professor Peter Burke
PROBLEM 4ﬁoints) Z0
Find the Thevenin equivalent circuit at terminals AB by finding V. and I,

Voo 2 Vaboptn) Teo = Tob (Shode g fob)
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PROBLEM 5: (10 points)

ID no.:

Find the Norton equivalent circuit at tel]minals AB by using the given Thevenin

250
MW OA Iy 4’lq
o.B
oA Ty = \/””/R%
Ry
0B
T - Ym _ 100 _ 4-A
N £ 25
T
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