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What is power? 

Power is the rate at which work is done. 

 

The SI unit for power is the Watt, where one watt equals 1 Joule/second. 

 

Since work = energy transfer, power is also the rate at which energy is expended. 

EX: A 60 watt lightbulb expends 60 Joules of energy per second. 

 



7.7 Stair Example Problem 

put any example problems here 



Stair example 

W = KE + PE, and since both initial values are 0 at bottom of stairs: 

W = 1/2 mv^2 + mgh 

P = W/t = (1/2 mv^2 + mgh)/t 

 

 



Power can also be rewritten as Force x Velocity 

This means that powerful objects are both 

strong and fast 

- Bigger force and bigger velocity = more 

power 



Power Consumption and Energy 

P=W/t=E/t  

E is the electricity supplied by the electric company 

The energy consumed over a time t is E=Pt 

Electricity bills use the unit of kW x h 



Problem #31 

a. P/P0=(5x10^37 W)/1000 (4x10^26 W)=1x10^8 

b. 5x increase 

c. Supernova is 5 times brighter than our galaxy, so it may be 5 times brighter 

than a distant galaxy. 



Problem #34 

 

 

E=Pt=(15 kW)(3 h/d)(30.0 d) 

=1350 kW x h 

Cost=(1350 kW x h)($.110 per kW x h)=$148.5 for 30 days 



Problem #37 

 

 

Find the force of the engine 

netF = Ma 

F-Ff = Ma 

F-1200 = 500(110/7.3) 

F = 8734 Newtons 

W = Fd/t 

 

W = (8734 N)(400m)/(7.3s) 

 

W = 458,849 Watts 

(746 watts = 1 horsepower) 

     = 615 Horsepower 



Problem #40 

 

 

1W=1J/sec 

a. Energy Output=93,312,000 J for 18 months 

b. 80,000 J/.001 J/sec= about 31 months 



Problem #46 

 

 

W=.5(m)(v)^2+mgh 

=.5(7.27 kg)(14.0 m/s)^2+(7.27 kg)(9.80 m/s^2)(.800 m)=769.5 J 

P=W/t=769.5 J/1.20s=641 W 

1 hp=746 W       P= 641 W x (1 hp/746 W)=.860 hp 



Problem #49 

E = (7 h)(83 w) + (2 h)(280 w) + (4 h)(210 w) + (2 h)(400 w) + (3 h)(120 w) + 

(6 h)(210 w) 

Convert hours to seconds 

E = (25200)(83) + (7200)(280) + (14400)(210) + (7200)(400) + (10800)(120) + 

(28800)(210) = 17355600 Joules = 17,350 kilojoules = about 4100 calories 



Questions 

19) It can’t be measured in joules because energy consumption requires a unit of 

time.  Watts is J/s, however most appliances use a lot of energy over a long period 

of time, so it would make more sense to use kW x h because that is a bigger unit. 

22) Rubbing your hands together converts work into thermal energy.  It only 

warms about .100 kg of skin. 

25) Law of Conservation of Energy: the general law that total energy is constant in 

any process.  Energy conservation is reducing the use of energy (i.e turning down 

a thermostat).   


