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Apower pylon has 33Kv passing through a low resistance wire of 6KQ. The wire is 149m long and reaches a
temperature of 32°C. Calculate the power lost in the wires during transmission.

V = 33kV = 33,000V V=IyxR

R = 6ka = 6000Q V/R=1

P=9 33,000/ 6,000 = I
55A =1
P=1I> xR

P =5.52 x6000
P=181,500W

181.5w
Pylons are 95% efficient. How much time would it take to transfer 1.5MJ
P = 3,448.5kW = 3,448,500w P=E/t
E=1.5Mj= 1,500,000 J t=t/?P
t=t t=1,500,000 / 3,448,500
T =0.43y
0.43



Atoaster needs 64.12kJ to toast bread. It is plugged into the mains, and the heating element has a resistance of

0.076kQ. How much time would it take to toast a slice of bread. e ——

V=1IxR

E=6412k] = 64,120] /R =1

V=230V 230/76 =1

R = 0.076kQ = 76Q 3024 =1

t=t

I=3.024 E=VyxIyxt
tE/(VyI)=t
64120/ (230 ¥ 3.02) =t
92.31y="1T

92.31 /60 = 1.53 minv

1.53 min

OnPlanet Steve, an object has 2.6MJ of KEwas dropped from 1.3km. Calculate the mass ofthe object.

KE / GPE = 2.6MJ = 2,600,000]
Ah=1.3kmv= 1300mv
F or g¢= 2000N (N/Kg)

t=Fxd

E/d=F

2,600,000 /1300 = F
2000N = F

GPE = mx g v Ah

GPE / (g vAW) = my

2,600,000 / (2000 »1300) = wv
IKg = mv



A Generator has an efficiency of 32%and produces 1.8kJ/s. What is the total
amount of energy being transferred tothe generator?

tff =Use. / Tot.

Tot. = Use: [ Eff

tff- = 0.32 Tot. = 1800/ 0.32

Use. = 1.8kJ/s = 1800W Tot. = 5625W or 5625 /s
Tot. = Tot.

5625
14% of the energy from the water is transferred in turbines. Deduce how much energy is in the flowing stream.
_ tff. =Use. [/ Tot.
tHf- ~O.14 Tot = Use: [ EFF
tse: = 5625] Tot. = 5635 / 0.14
Tot. = Tot. T '

Tot. = 40,178.57

40.18

The Damis 14m high and the water is 14°C. Each particle of water has an internal energy store of 134.5pJand
oscillates at a frequency of 13GHz. Calculate the mass of the water flowing through the dam.

A= 14m GPE = mx g w Al
W= ny GPE /[ (g xwAN) = mv
g = 10N/kg 40,180/ (10 w14) = m

GPE = 40.18kJ = 40,180T 287Kg = mv

287

kg
Calculate the velocity of the water through the HEPstations.
m = 287Kg Kt = 0.5 x mv x v?
KE = 40.18kJ = 40,180T v=(KE/O0.5 xm)
=Yy v =.(40,189 /0.5 » 287)

v=16.73m/s

16.73 .,



State whether these are series orparallel circuits. Explain your answer.

A: The power pack is set at 12V. There are two bulbs and 2 ammeters. One bulb has avoltage of 3V and a current of
1.2A.

The bulb- hawy less voltage thon total voltage
Must be in series because inv parallel bothv bully
would hawve 12V

B: The total voltage of this circuit is 9V and the total current is 3A. One bulb, when measured with an ohmmeter has
aresistance of 2Q). There are no smaller resistors than thisone.

Resistonce = voltoge [/ cuwrrent

Resistonce = 9V / 34

Resistonce = 30

Total resistonce iy move thow 2Q so- must be in series.

C:The voltage over abulb is 6V and the resistance is 0.51A. the voltage of animmersion heater is 14V and the
resistance is 1.19Q.

Bulb- Heater Mwst be in series

V/R=1 V/R=1 as the cuvrent s
6V /0.51Q =1 14V /1.19Q0 =1 the same.
11.76A =1 11.76A =1

An old generator produces 21Kj/min of useful energy with every litre of fuel used. Each litre of diesel contains :""""

15,757J of chemical energy. What is the efficiency when the generator is filled with 3.3L of fuel and runs out in (=g
2.5mins ?

P =21kJ / minv= 0.35KW = 350W per lire
3.3L fuel= 51,998.1Kj / 2.5mins = 346, 653.3W

Use. = 350W
Tot. = 346,653.3w  Cif: =Use: /Tot
EfF = EfF tff. = 350 / 346, 653.3

EFf = 0.001 0.1 .
After lubrication with 3.5% m/vmmol silica lubricant, it is no 20% efficient. Calculate the useful energy output.
Eff = 0.2 Eff. =Use: / Tot.

Tot. =346, 653.3W Use. =346, 653.3 x0.2
Use. = 69, 330W 69, 330 ys



Arocket is launched at 450m/s. The mass of the booster is 8 tonnes and the mass of the probe is 2.7 tonnes. How
high did the rocketreach?

v = 450m/s
my= 8T + 2.7T = 10.7T = 10,700Kg
A=Al

KE = 0.5 ¥ mv x V?
KE =0.5 10,700, ¥ 45072
Kt =1, 083, 375, 000

GPE = mxg v Al

KE = myxg xAh

KE/ (mvxg)=Ah

1,083, 375, 000 / (10, 700 xl10) = Al
10, 125m= Al

10.125 m

What velocity would the rocket have to reach to achieve low earth orbit at 114km

vV =450m/s GPE = KE
m = 10,700Kg mx g wAh=0.5 x m v
g = 10N/Kg
A= 114Km = 114, 000mv

mx g xAh

0.5xm v

10,700 x 10 x 114,000 _
0.5 x 10,700 -V

1,509.96m/s = v

1,510 m/s



Mr Hewitt lifts a box of glue to a shelf. The box is 8.6kg and the shelfis 1.6m high. How much energy was transferred
in the process?

m = 6.8Kg W=wmwmyxg

d=1.6m W = 68N

t =t t=Fxd

F = 68N E=68x1.6
E=108.87

108.8

This proved too much, and Mr Hewitt hurt his back. He rigged a motor to the mains electricity and included a 3A fuse
for safety. What would be the minimum time that the motor would need to lift the box.

v =230V T=VyxIyxt

I =2.99A4 T/ (VI =t

t =108.8] 108.8 /(230 x2.99) =t
t=°* 0.1585 =1

The efficiency of the motor is only 5%. How long would it actually take to lift the box?

tff- = 0.05 EHF. = Use. / Tot. T=VyxIyxt

Use. = 108.8] Tot = Use. [/ Eff- t/ (VD =t

Tot. = Tot. Tot. = 108.8 /0.05 2176 /(230 x2.99) =t
V=230V Tot. = 21767 3.154y=1

I=2.994
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The power pack gives 12V to the circuit.

Theresistor Rshas arating of 10Q. Calculate the current inAs.

V=1IxR
yo 12 I=V/R
L oo I-12/10

I=1.2A 1.24

The current shown in Azis 2.5A. Calculate the current inA:.

Lior = I; + I

ITOT = 2.5A
Il = I
I,=1.34 1.3a
V>shows arating of 5V. Calculate the calculate the value of Ru.
V — SV V = I X/R
I=1.3A g;i;ﬂ?
_ 3 =1
k=R 3.850=R 380
Calculate the value of R..
Vior=V; +V, V=IxR
Vigr = 12V~ V=17V V/I=R
V, = 5V I=1.3A 7/1.3=R
V, =7V R =R 5.380 =R 2.380



Calculate the resistance in the whole circuit.

V=IxR
V=12V V/I=R
I=2.5A 12/2.5=R
R =R 4.80 =R 4.8q
Show the potential difference of the complete circ\u/it iS 12‘\1{.
_ =I ¥R
V_ v V=25x4.8
I=2.54 Vo 1oy
R =480 - 12V,

Explain why the resistance of the circuit is less than 10Q.

The potential difference iy the same across the resistors
but invparallel the current has more thav one route
this increases the total cuvrent around the loop whichv
decreases the resistance using V=IR

Calculate the power transferred in the circuit using the voltage and current in the circuit.
P=p P=1IyxV
= 2. :
=254 1% 5 x4.8

V=12V V=12V 12V w

Using the power rating, show the total resistance of the circuit is less than 10Q.

w

The Power of the circuit decreased by 50% when the filament lamps were added. Calculate the new
current atA;.

Calculate the current atAs.



V2shows arating of 4V, calculate the resistance in R1.

Q
Calculate the resistance ofthe filament lamp in Re.

Q
Explain why the resistance of the filament lamps hasincreased.
Using the equation P=IR, calculate the resistance of the complete circuit.

Q

Using the rules of resistance inseries and parallel circuits, confirm this calculation is correct.

The dancing minion has a power rating of 6W.

Calculate the amount of energy transferred in 2 minutes of dancing.

The minion is powered by a 2V button battery, calculate the current.



What is the energy transferred if the minion dances for 6 minutes?

J

After 6 minutes the chemical store of the battery has reduced, the current is now 2A, calculate the
charge flowing in the circuit.

C
The new voltage is 1.5V. Calculate the energy transferred in the 6 minutes.

J
Calculate the resistance in the circuit after the battery depleted.

Q

The dancing minion is replaced with anew 2V battery. The power rating is now 8W. Calculate the time
taken to transfer 1000J of energy if the charge is 20C.



Notes




