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Week 9 - Friday, 10/23

Intro to
"
accumulation functions"

poweraudenergyparthconstant
power.

Definition
.

If power is supplied(consumed at aconstant rate of p watts (w ) for a period of
A- t hours Ch )

, then the net energy
is E suppliedI

consumed isgiven byA E =p
At (*=L

watt - hours (wht .
Notes
F)We also have law , mw, kwh, mwh : k for

"

kilo
"

( = 1,000) and m for
"

mega
" (= 1,000,000) .

( ii) A E =p At gives p
-

- FF :
power is a rate

of
energy

generation /consumption .
(Think ofa watt as a

"

watt- hour

per hour .
")

( iii) sometimes energy is
measured in dates : I

doo
le

=L watt -hour ( = I watt - second)
.

3600

Examplelt.tt GO w bulb burning for 2. 5h consumes
Db E- GO . 2.5 = 150 Wh of energy .

Part B :

power varies
"
in steps .

"

-

The idea here is to use (*=) for each step, then
add

Exampled If a 3 -way bulb burns for 2h at 60W, then
for l . 5 h at 100W, then for 3h at 75W, it consumes
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A E = 2.601-1 . So 100+3.75 = 495 wh of energy .

Party continuously varying power .
Consider thisgraph of power consumption versus time, in
a certain town over a 24 - hour period :
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we divide [0,24 ] into sobintervals on each of which pdoesn't change too much . Oneach sub interval , we have

a Expat, (*
,
)

where At is the length of the interval, and p is the power
value at some point - for this example , we choose the
right endpoint - of that interval .
We can now add# , as in part B, to estimate

total
energy consumption over 20,24 ] .

-

we find from thegraph that :
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A Ex 23.6-130.31-47 . 1.5+59 - 1.5-161.3-163.3+55. 1.5
-149 . 1.St 33 . 1.5-1221.5

= 994.5 mwh
.

Remark :

Had we divided [0,24 ] into even narrower sub intervals,
we would most likelyget a better estimate for A E .

Food for thought :

can weget an exact answer by breaking 20,24] into
infinitely many, infinitesimally narrow subcntervals ?


