Electric power and energy

S52
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voltage current resistance work time power
U=R-I =P-t . P=U-I
=240V 2.00A 12.0Q = 5760 4 2.00 min =480 W
U W=pP -t P=U-I
150 V 6.00 A R=7=25§2 = 72'000 J 80.0s = 900 W
P U w
220V I=U=0.0109A R=7=20.1 kQ 13.0 kJ 1.50 h P=T=2.41W
U=R-I 10.0 A 600 Q 5.00 kJ - 008335 PV
P u w
4.00V |=—=500A |R=—=0.8009Q 120 J t=—=6.00s |20.0W
U / P
U=7=4.50V 20.0 mA R=7=225Q - 777 1.00 Tag 90.0 mW

6. a)lnd: W=P-t=1500W - 7'200 s = 10'800'000 J = 10.8 MJ

Rp.

InkWh: W=P-t=15kW - 2.0h=3.0kWh kostet 3.0 kWh - 20 th =60 Rp.

b) In J: W=P-t=50W - 36'000 s = 1'800'000 J = 1.8 MJ
Rp.
In kWh: W=P -t=0.050 kW - 10 h = 0.50 kWh kostet 0.50 kWh - 20 th= 0 Rp.
7. a)inkWh: W=P -t=1020'000 kW - 24 h = 24'480'000 kWh = 2.45 - 10" kWh

in J: W=P-t=1020-10°W-24 -60-60s=8.81-10"%J

b) price: 24'480'000 kWh - 0.20 k\F/V_rh =4'896" Fr. (almost 5 Mio. Fr per day!)
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8. a)Q=/-t=020A-8.0-3600s=5760C
byP=U-1=45V-020A=090W
c)InJ: W=P-t=0.90 W -28'800 s = 25'920 J

In kWh: W =P - t=0.00090 kW - 8.0 h = 0.0072 kWh

2.00 Fr
d) 0.0072 kWh cost 2.00 Fr. = 1 kWh costs ——— = 278 Fr.
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ooy 460.0 kJ -
n ~ 0.700 =857k

10. a)E=

b) Pextracted = Psupplied n= 50.0 kW - 0.700 = 35.0 KW

11. a) Electrical energy is converted into gravitational potential energy and internal energy

b) Input (E): Electrical energy, output (Eusefu): gravitational potential energy, “waste”: internal
energy

C)W=m-g-h=400.0kg-9.81smz -15.0 m = 58'860 J = 58.9 kJ

d) Eusetu = W =58.9 kJ

o Euou 58860 J
&) E=— ="

=78480J= 78 kJ

. 78'000 J L 20 Rp
fy 78 kdJis —— =0.022 kWh. The price is 0.022 kWh-——— = 0.43 R

3'600'000 9 kWh
KWh
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