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1 Carbon-12 and carbon-14 are isotopes of carbon.

 (a) Explain what is meant by the term isotope.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

 (b) Carbon-14 can be represented by 14
6C.

  State what the numbers 6 and 14 stand for.

6  ...............................................................................................................................................

14  ........................................................................................................................................ [2]

 (c) Complete Fig. 1.1 to show the electron arrangement in an atom of carbon-14.

Fig. 1.1
[1]
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2 Fig. 2.1 shows a beam fixed into a wall at one end. C marks the centre of mass of the beam. 
Point X acts as the pivot.

Fig. 2.1

 (a) Draw an arrow to show where the weight of the beam acts and the direction in which it acts.
 [2]

 (b) A man of mass 80 kg stands on the beam at point Y.

  (i) Calculate the weight of the man and give the unit. Use g = 10 m / s2.

 weight  ................................  unit .................. [2]

  (ii) The distance from X to Y is 6.0 m.

   Calculate the moment at point X produced by the man when he is at point Y.

 moment =  ..................................................  N m  [2]

  (iii) State and explain how the moment produced at X changes as the man walks towards the 
wall.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]
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3 Use words from the list below to complete Table 3.1.

 Each word may be used once, more than once, or not at all.

air                 brass                 bromine                 chlorine

graphite                 nitrogen                 steel                 sulfur

Table 3.1

description substance

an alloy containing zinc

a solid non-metallic element

a gaseous mixture

an element which is a good 
conductor of electricity

a gaseous element used in water 
purification

[5]
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4 Fig. 4.1 shows a piece of apparatus, viewed from above. Four different metal strips are fixed to a 
wooden ring.

Fig. 4.1

 Fig. 4.2 shows an experiment using the apparatus.

 A match head is placed on the end of each metal strip. The strips are then heated at the centre.

match

heads

heat

Fig. 4.2

 Each of the match heads ignites after a different length of time. This is shown in Table 4.1.

Table 4.1

metal strip time for match head 
to ignite / minutes

aluminium 4

brass 3

copper 1

iron 8
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 (a) Name the form of thermal energy transfer which causes the match to ignite.

 .............................................................................................................................................. [1]

 (b) List the metals in order of the speed at which they transfer thermal energy.

  fastest ...........................................

    ...........................................

    ...........................................

  slowest ........................................... [2]
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5 Sodium chloride, NaCl, is an ionic compound containing sodium ions and chloride ions.

 (a) (i) Explain how a sodium ion is formed from a sodium atom.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

  (ii) Give the symbol for a chloride ion and the total number of electrons it contains.

symbol  ...............................................................................................................................

number of electrons  ...................................................................................................... [2]

 (b) In the box, draw a dot and cross diagram to show the electrons in a molecule of hydrogen 
chloride, HCl.

  Include outer electrons only.

[2]

 (c) Sodium chloride can be made by reacting hydrogen chloride with an alkali.

  Name a suitable alkali and the other product or products of the reaction with this alkali.

alkali ..........................................................................................................................................

other product(s)  ........................................................................................................................

 .............................................................................................................................................. [2]
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6 Fig. 6.1 shows an illuminated object O in front of a plane mirror. Two rays of light are shown leaving 
object O.

mirror

Fig. 6.1

 (a) (i) On Fig. 6.1, mark the position of the image of object O formed by the mirror and label it I.
 [1]

  (ii) Complete ray 1 showing how it is reflected from the mirror. [1]

  (iii) Complete ray 2 showing how it is reflected from the mirror. [1]

  (iv) Identify and label, with the letter r, the angle of reflection that ray 2 makes with the mirror.
 [1]

  (v) Complete the diagram to show how the image I is formed. [2]

  (vi) Mark the position of an eye for the image to be seen and label it E. [1]

 (b) State the relationship between the angle of incidence and the angle of reflection.

 ...................................................................................................................................................

 .............................................................................................................................................. [1]

 (c) The image formed in a plane mirror is upright and the same size as the original object.

  State one other property of the image.

 .............................................................................................................................................. [1]
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7 Calcium carbonate, CaCO3, and ammonium sulfate, (NH4)2SO4, may be used by farmers to 
improve crop yields.

 (a) Complete Table 7.1 by writing the names of the three other elements present in ammonium 
sulfate and the relative numbers of atoms of each in the compound. One element is done for 
you.

Table 7.1

element relative number of atoms

sulfur 1

............................................... ...............................................

............................................... ...............................................

............................................... ...............................................

[3]

 (b) Calculate the relative molecular mass of calcium carbonate, CaCO3.

  [Relative atomic masses: Ar: Ca, 40; C, 12; O, 16]

 relative atomic mass =  .......................................................... [2]

 (c) Many crops grow best in neutral or weakly alkaline soils. Calcium carbonate is added to acidic 
soils to increase their pH.

  (i) Suggest the pH number of a weakly acidic soil.

 ...................................................................................................................................... [1]

  (ii) State the pH number of neutral soil.

 ...................................................................................................................................... [1]
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8 A student hangs two balloons from the ceiling as shown in Fig. 8.1a.

 The student then rubs the two balloons on his jumper. The balloons now hang as shown in 
Fig. 8.1b.

                          

 Fig. 8.1a Fig. 8.1b

 (a) Explain why the balloons are no longer touching.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]

 (b) A fine mist of water is sprayed near the balloons. The balloons move back so that they are 
touching each other as shown in Fig. 8.2.

Fig. 8.2

  Explain why the balloons move back to this position.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]
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9 Copper is a transition element.

 (a) Transition elements are metals.

  State one other characteristic of transition elements.

 .............................................................................................................................................. [1]

 (b) Name a non-metallic element in the same period as copper.

 .............................................................................................................................................. [1]

 (c) Copper is found in the Earth’s crust, either as an ore or ‘native’.

  (i) Name an ore of copper.

 ...................................................................................................................................... [1]

  (ii) Name another metal which is also found ‘native’ in the Earth’s crust.

 ...................................................................................................................................... [1]

  (iii) Give a reason why these metals are found ‘native’.

 ...................................................................................................................................... [1]
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 (d) A student sets up the apparatus as shown in Fig. 9.1.

iron(II)

sulfate

solution

copper

test-tube A test-tube B

copper(II)

sulfate

solution

iron

Fig. 9.1

  She observes the apparatus after one hour.

  (i) State what she sees in each test-tube after one hour.

test-tube A  .........................................................................................................................

 ...........................................................................................................................................

test-tube B  .........................................................................................................................

 ...........................................................................................................................................
[2]

  (ii) Explain these observations.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]
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10 Ethyne (acetylene), C2H2, is used as a fuel when metals are welded together.

 Ethyne burns in oxygen to form carbon dioxide and water in an exothermic reaction.

 (a) (i) State what is meant by exothermic.

 ...................................................................................................................................... [1]

  (ii) Write a balanced equation for the burning of ethyne underneath the word equation.

ethyne    +    oxygen            carbon dioxide    +    water

 ...................................................................................................................................... [2]

 (b) (i) Name the harmful gas that is formed when ethyne burns in a limited supply of oxygen.

 ...................................................................................................................................... [1]

  (ii) Explain why this gas is harmful.

 ........................................................................................................................................... 

 ...................................................................................................................................... [1]

 (c) Ethyne is a member of a homologous series.

  (i) State one characteristic of a homologous series.

 ........................................................................................................................................... 

 ...................................................................................................................................... [1]

  (ii) Ethene, C2H4, and ethane, C2H6, are members of different homologous series.

   Explain how ethene and ethane are different in terms of their bonding.

 ........................................................................................................................................... 

 ...........................................................................................................................................

 ...................................................................................................................................... [2]
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11 A student draws the circuit diagram shown in Fig. 11.1.

Fig. 11.1

 (a) He has drawn the wrong symbol for a fuse.

  Draw the correct symbol for a fuse in the space below.

[1]

 (b) The student constructs the circuit shown in his diagram.

  He closes switch S and the reading on the ammeter is 3.2 A.

  Calculate the resistance of the lamp. Give the unit.

 resistance =  ......................................  unit ............ [3]

 (c) Fuses of the following ratings are available: 3 A, 5 A, and 13 A.

  State which fuse would be most suitable to use in the circuit shown in Fig. 11.1 and give an 
explanation for your choice.

  fuse rating ...................................

explanation  ...............................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]
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 (d) The student adds an identical second lamp, in parallel with the original lamp.

  (i) Complete Fig. 11.2 to show the two lamps connected in parallel in the circuit.

Fig. 11.2
[1]

  (ii) When switch S in the second circuit is closed the fuse blows.

   Explain why the fuse blows.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]
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12 The graph in Fig. 12.1 shows the results from an experiment to measure the half life of a radioactive 
isotope.

activity 

/ s

0
0 10 20 30

time / s

40 50 60

1000

2000

3000

4000

5000

Fig. 12.1

 (a) Suggest why the points do not lie precisely on the drawn curve.

 ...................................................................................................................................................

 .............................................................................................................................................. [1]

 (b) (i) Determine the initial activity of the sample.

  ........................................................... [1]

  (ii) Use your graph to calculate the half life of the isotope. Show on your graph how you 
determined your answer.

 half life =  ....................................................... s  [2]
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 (c) Radioactive isotopes can be dangerous to health.

  Give one precaution that should be taken when using radioactive isotopes.

 ...................................................................................................................................................

 .............................................................................................................................................. [1]
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