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Homework 1

Energy mechanics Equations
1.  A search and rescue helicopter is called to a ship in the North Sea to airlift an injured sailor to hospital. The helicopter lifts the sailor 150 m at a constant speed of 4 m/s . The sailor has a mass of 75 kg. Calculate:
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(a)
the weight of the sailor

(b)
the work done by the helicopter during   this lifting operation.

(4)

[image: image13.wmf]2 . Engineers are designing a new roller coaster for a theme park. A section of the ride is shown below.


(a)

Describe the energy transformations in going from 




(i)
A to B


(ii)
B to C



(2)


(b)
How will the kinetic energy of the carriage be affected if:



(i)
the engineers use a heavier material to build it



(ii)
the height of the slope from A to B is reduced.




Explain your answers.





(2)

3.  A ski jumper speeds down a slope to the jump. The mass of the skier is 75 kg and the height of the slope is 30 m.
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(a) Calculate the potential energy lost by the jumper as he skis down the slope. (3)

(b) What is the maximum speed that this skier could reach at the bottom of the slope?









    (3)
(c) The actual speed which he reaches is 20 m/s. If the slope is 100 m long calculate the force of friction which was acting on the skier while he travelled down the slope.








    (3)

4.
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A cyclist on a cycle path stops at the top of a slope and decides to free wheel down the slope. The slope is 8 m high and 14 m long, and the combined mass of cyclist plus bicycle is 80 kg. An average force of 300 N opposes the cyclist as he travels down the slope. This is due to friction and air resistance.
(a) How much gravitational potential energy does the cyclist lose as he travels down the slope?









(3)

(b) How much work does the cyclist do against friction and air resistance on the slope?









(3)

(c) How much kinetic energy does the cyclist have at the foot of the slope?
(2)

(d) Calculate the speed of the cyclist at the foot of the slope.


(3)

(e) If friction and air resistance amount to 320 N on the flat surface how far will the cyclist travel before these frictional forces bring him to rest?
(3)
Homework 2 
Energy Electricity equations
	1.
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	Calculate the power rating of an electric sewing machine which uses 4 560 J of energy in 8 minutes.                                                      (3)


[image: image16.wmf]2. A 1 200 W hairdryer is switched on for 20 minutes. How much electrical energy does it use?




(3)
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3.
For how many minutes must a 600 W shaver be switched on in order to use  540 000 J of electrical energy?




 (3)

4.
An electric fire uses 5·22 MJ of electrical energy in half an hour. Calculate the power rating of the fire.(1 MJ = 1 x 106 J = 1 000 000 J )


(3)

5.
How long will it take a 1·4 kW paint stripper to use 1·68 MJ of electrical energy?









(3)

6.
A microwave oven is on for twenty minutes each day. If it uses 7·98 MJ of electrical energy in one week, what is its power rating?


(3)
7. A fridge has a power rating of 160 W. When it is plugged into the mains what current will it draw?







(3)

8.
A radio has a power rating of 6 W and draws a current of 0·5 A when operating normally.


(a)
What voltage does this radio need?



(1)


(b)
How many 1·5 V batteries would be needed to operate the radio?(3)

9.
The circuit shows a heating element (resistor) operating correctly.
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What is the voltage of the supply?





(2)

Homework 3
    Specific Heat Capacity
1.     6·9 kJ of heat is supplied to 500 g of methylated spirit in a plastic beaker and raises its temperature by 1.5 oC. What is the specific heat capacity of methylated spirit?







(3)
2.
How much heat energy would be required to raise the temperature of 2 kg of alcohol from 20 oC to 65 oC?






(3)
3.
A 250 g block of copper is allowed to cool down from 80 oC to 42 oC. How much heat energy will it give out?






(3)
4.
254(4 kJ of energy are required to heat 2 kg of glycerol from 12 oC to 65 oC. What is the specific heat capacity of glycerol?


(3)
5.
Which of the following would give out more heat:


A - a 2 kg block of aluminium as it cools from 54 oC to 20 oC 


or 


B - a 4 kg block of copper as it cools from 83 oC to 40 oC?












(3)
6.
2·5 kJ of heat is supplied to a quantity of alcohol and raises its temperature from 22 oC to 45 oC. What mass of alcohol was being heated?









(3)
7.
Each concrete block in a storage heater has a mass of 1·4 kg. The blocks are heated to 85 oC at night when the electricity is cheaper and cool down during the day to 20 oC. If each block releases 77 kJ of energy during the day calculate the specific heat capacity of the concrete.


(3)
8.
An immersion heater is used to heat 30 kg of water at 12 oC. The immersion heater supplies 8·6 M J of heat. Ignoring heat losses to the surroundings calculate the final temperature of the water.



(3)
	9.
A kettle supplies 262 k J of energy to 800 g of water in order to heat it to 90 oC. What was the temperature of the water before the kettle was switched on?


	
















(3)

Homework 4 – Graded Homework exercise

This homework exercise is a research task. You will be graded on it and it will be kept in your file for SQA evidence.
The two main criteria are

· Show / demonstrate a real understanding of the Physics behind the task, using references and perhaps some statistics.

· Demonstrate where this physics application will have relevance / importance in society or to the environment.

Choose either

· There are many brand names in the leisure clothing industry which have targeted specialist groups/ activities e.g.  “Karrimor” specialises in outdoor wear, “Under Armour” for inner garments etc. Your task is to research the Physics behind developing clothing to suit particular sport/ specialist activities e.g. skiing, football, mountain rescue teams.

· Foods stuffs have different specific heat capacities as demonstrated when heating milk in a microwave and it takes no time at all before it is boiling over! Your task is to research the different foodstuffs and explain, using physics, why it is that different foods sometimes “burn” our tongues more than others.

Homework 5   
Pressure
1. A 1 kg mass is resting on the top of a laboratory bench. If the base of the mass covers 0.01 m2, find the pressure under the mass due to its weight.  (3)
2. A drawing pin has a point which is 0.1mm2.

(a) Convert the area of the point into m2. 




    (1)
(b) What will be the pressure below the point when the pin is pressed with a force?








    (3)
3. (a) the pressure caused by the atmosphere at sea level is 100kPa. What is the pressure when measured in Nm-2?



                (1)
(b) What will be the force exerted by the atmosphere on a sheet of paper  

    measuring 10cm by 15 cm at sea level?




    (3)

4. A ballerina pirouettes on one toe.    

By making suitable estimates, calculate the pressure under 
her toe.








(3)

5. 
A pupil places her finger over the end of a bicycle pump then pushes the handle in. Explain, by using the kinetic model of gases, why this produces a rise in pressure within the pump.





(3)

6. 
A rectangular box of mass 10kg is lying on a flat surface on a planet where the 
     
gravitational field strength is 4Nkg-1. The base of the box measures 4m by 2m.


Which of the following statements is / are correct?
I
the weight of the box is 100N

II
the weight of the box is 40N

III
the pressure which the box exerts on the flat surface is 5Pa.

A
I only

B
II only

C
III only

D
I and III only

E
II and III only







(1)

7. An aircraft cruises at an altitude at which the air pressure is 0.4 x 105 Pa. The inside of the aircraft cabin is maintained at a pressure of 1.0 x 105 Pa. The area of an external cabin door is 2m2.

What is the outward force produced on this door by the pressures inside?

A
0.3 x 105 N

B
0.7 x 105 N

C
1.2 x 105 N

D
2.0 x 105 N

E
2.8 x 105 N












(1)
8. A girl wrote the following statements in her physics notebook.

I
The pressure of a fixed mass of gas varies inversely as its volume, provided the temperature of the gas remains constant.

II
The pressure of a fixed mass of gas varies directly as its Kelvin temperature, provided the volume of the gas remains constant.

III
A temperature change of 20oC in a gas is the same as a temperature change of 293K.

Which of the following statements is / are correct?

A
I only

B
II only

C
III only

D
I and II only

E
II and III only







(1)

Homework 6

“ Gas laws”


1.   A gas cylinder used for making fizzy drinks contains 400 cm3 of carbon dioxide at a pressure of 1000 kPa.

(a)  What will be the volume of gas contained in the cylinder if it was allowed to 
       expand at atmospheric pressure of 100 kPa.




(3)

(b)  Explain why gas trapped in a cylinder produces pressure on the cylinder walls.
(c)  A cylinder is left on a windowsill in the sun which causes its temperature to rise.

      (i) What effect has this on the pressure within the cylinder?

      (ii) Explain this increase in terms of the movement of gas molecules.
(3)

2.  What is meant by the term “ absolute zero” of temperature and what is this 
     temperature on the Celcius scale?




(3)

3. An empty aerosol canister is burned with some rubbish. This can withstand a 
    pressure of 5x10 Pa before it bursts.


(a) Why is it wrong to describe the aerosol as being “empty”?
(2)

(b) If the aerosol contains gas at a pressure of 1 x 105 Pa at 17oC, what will be the temperature of the aerosol when it bursts?

(3)

4. A bicycle pump has a volume of 80 cm3 when it is full of air at a pressure of 
1x105  Pa. What will be the new pressure in the pump when the plunger is pushed in and its volume becomes 2 cm3 ?



      (3)
5. Find the missing entries in the following table for containers of gas with a fixed mass and at a constant temperature.
	
	Pressure p1
	Temperature T1
	Pressure p2
	Temperature T2

	(a)
	2 x 10 5 Pa
	400K
	
	600K

	(b)
	100 kPa
	300 K
	200 kPa
	

	(c)
	
	27 o C
	100 kPa
	846 o C


(4)
Homework 7

Practical Circuits & Ohm’s law
1.     Paul is always being accused of wasting electricity because he has nearly every electrical appliance switched on at once in his room.


His stereo, CD player, television, lamp and computer are all connected to the mains via an adapter as shown below.







(a) What kind of circuit is this?

(b) What simple test could you carry out to prove this?

(c) Calculate the total resistance of the circuit when all appliances are on.

(d) What is the value of mains voltage in UK?

(e) Calculate the current drawn from the mains when all the appliances are on.












(7)

2. Junior Spark tries her hand at some DIY electrics in and around her new home.


Her designs two circuits. Circuit 1 is a model for a room light and Circuit 2 is a model for toy car lights.   Her designs are shown below.





Look at the circuits and answer the following questions.


(a)
Describe the function of the variable resistor in circuit 1.
(1)

(b)
The variable resistor can be set at any resistance between 10 ( and      


10 k(. Use this range to calculate the minimum and maximum current 


that could flow through the bulb.




(4)

     (c)
In circuit 2, which switches must be closed to switch on the 



head  lights?







(1)
     (d)     What size of current is drawn from the battery when all the lights in 


circuit 2 are on?






(3)

(e)
What is the advantage of having the sidelights and the headlights 


connected in 
parallel instead of in series with one another?
(1)
3.
Dora has a selection of resistors and has to combine them in some way to obtain a total resistance of 60 (.


He has two 5 (, two 20 ( and two 90 ( resistors.


He sets up three different networks as shown below. Which one is correct?













       Network 2

Network 3





(2)
4.
Hairdryers work from the mains voltage and can have currents of up to 

15 mA flowing through them. Calculate the resistance of the hairdryer.












(4)

D





C





A





B





30 m





I = 4·2 A





1 kW





4m





2m
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Headlights


12V, 24W





Sidelights 12V, 36W
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