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1 Fig. 1.1 shows representations of elements, compounds and mixtures. 

Fig. 1.1

 Choose the letter on the diagram which represents

 (a)  an element in Group VII of the Periodic Table,  ......................
 
 (b) a metallic element,      ......................

 (c) brass,       ......................

 (d) a diatomic compound,     ......................

 (e) a mixture of two gases.    ......................
[5]
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2 Use words from the list to complete the sentences below.

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

absorbed     amylase     excretion     extended

extra-cellular     fibrinogen     glycogen     kidneys

liver     protein

 In the alimentary canal, the enzyme ..................................................... digests starch.

 This type of digestion is ..................................................... . 

 Maltose is produced which is converted to glucose in the cells of the small intestine.

 The glucose is ..................................................... into the blood. 

 If there is too much glucose in the blood, it is converted into ..................................................... 

 and stored in the ...................................................... . [5]
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3 Fig. 3.1 shows a block of iron with dimensions of 5.0 cm × 2.0 cm × 4.0 cm. 

 The block is not drawn to scale.

Fig. 3.1

 The block has a mass of 316 g.

 (a) Calculate

   (i) the volume of the block,

 volume =  ..................................................  cm3 [1]

  (ii) the density of iron.

 density =  ..................................  unit ................ [2]

 (b) State why iron, rather than steel, is used for the core of electromagnets.

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

 ...............................................................................................................................................[1]
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4 Pentane decomposes when it is heated in the presence of a catalyst to produce ethene and 
another hydrocarbon Y.

 The equation for the reaction is 

C5H12      C2H4  +  Y

 (a) (i) State the formula of the hydrocarbon Y.  

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

   (ii) State the name of the homologous series to which Y belongs.

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

 (b) Complete the following sentences about ethene.

  Ethene is known as an ..................................................... hydrocarbon because it contains a

  carbon to carbon double bond.

  When bromine water is added to ethene, it changes colour from brown to 

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

  Ethene undergoes ..................................................... polymerisation to form poly(ethene). 

  In this process, ethene is known as a ..................................................... . [4]
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5 Fig. 5.1 shows a section through a leaf of a dicotyledonous plant.
 

Fig. 5.1

 (a) State the letter in Fig. 5.1 which identifies

  (i) an epidermal cell,  ......................

  (ii) a palisade mesophyll cell,  ......................

  (iii) a stoma.    ...................... 
    [3]

 (b) Complete the word equation for photosynthesis.

   carbon dioxide + water  ..................................... + ..................................... [1]

 (c) State and explain the role of chlorophyll in photosynthesis.

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

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

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

 ...............................................................................................................................................[2]
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 (d) State where carbon dioxide and where water enters a plant.

carbon dioxide  ..........................................................................................................................

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

water  .........................................................................................................................................

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

6 A simple a.c. generator consists of a magnet rotating inside a coil of wire.

 Fig. 6.1 shows how the voltage output of the generator varies with time.

Fig. 6.1

 (a)  Use Fig. 6.1 to determine

  (i)  the time for one complete rotation of the magnet,

 time = .........................................................s [1]

  (ii)  the maximum voltage output. 

 voltage output = .......................................................  V [1]

 (b)  State one way in which Fig. 6.1 changes when the magnet is rotated more quickly.

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

 ...............................................................................................................................................[1]
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7 A resistor in a circuit produces 20 J of heat when 40 C of charge passes through it in 16 s. 

 Calculate 

 (a)  the current in the resistor,

 current =  ......................................................  A [2]

 (b)  the potential difference (p.d.) across the resistor.

 p.d. =  ......................................................  V [2]



9

5129/22/M/J/15© UCLES 2015 [Turn over

8 The oxide of an element, X2O3, reacts with magnesium to produce magnesium oxide and 
element X.

 The equation for the reaction is 

X2O3  +  3Mg      3MgO  +  2X

 The relative molecular mass of X2O3 is 152.

 (a) (i) Calculate the relative atomic mass of element X.

   [Ar: O, 16; Mg, 24]

 relative atomic mass =  ...........................................................[1]

   (ii) Use the Periodic Table to identify element X.

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

 (b) (i) Calculate the mass of magnesium that reacts with 152 g of X2O3.

 
 mass =  ....................................................... g [1]

   (ii)  Use the answer to (b)(i) to calculate the mass of the oxide that reacts with 3.6 g of 
magnesium.

 
 mass =  ....................................................... g [1]

 (c) Explain why the oxide is said to be reduced during the reaction.

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

 ...............................................................................................................................................[1]
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9 Fig. 9.1 shows a pendulum in two different positions. 

Fig. 9.1

 At position A, the pendulum changes the direction in which it is moving. The pendulum then 
accelerates as it moves from position A to position B.

 (a) State what is meant by acceleration.

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

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

 (b) The pendulum takes 0.4 s to move from position A to position B.

  Calculate the time for the pendulum to return to position A.

 time =  .......................................................  s [1]
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 (c)  Fig. 9.2 shows the pendulum in position A.

pendulum

bob

position 

Fig. 9.2

  On Fig. 9.2, draw an arrow to show the direction in which the weight of the pendulum bob is 
acting. [1]
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10 Sulfur dioxide is a common pollutant of the atmosphere.

 (a) Explain how the sulfur dioxide in the atmosphere is produced.

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

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

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

 (b) Sulfur dioxide dissolves in water to produce sulfuric acid.

  (i) Name the ion that causes sulfuric acid to be acidic.

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

   (ii) Sulfuric acid reacts with sodium hydroxide to produce sodium sulfate and water. 

   Balance the equation for this reaction.

   H2SO4  +  ..........  NaOH      Na2SO4  +  ..........  H2O [1]

   (iii) Name two other substances that react with sulfuric acid to produce sodium sulfate.

.................................................................. and ..............................................................[2] 
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11 (a)  Compare the composition of expired air to inspired air. 

  Write your answers in Table 11.1.

Table 11.1

substance difference in composition of expired air compared to inspired air

carbon dioxide

oxygen

nitrogen

[3]

 (b) The volume of air inspired by a student was measured before and after a long-distance race. 

  The results are shown in Table 11.2.

Table 11.2

volume of air inspired 
in one minute / dm3

before the race  5.8

after the race 20.5

  (i) Calculate the difference in the volume of air inspired in one minute by the student before 
the race and after the race.

 

 volume =  ..................................................  dm3 [1]

  (ii) State two other ways in which the student’s breathing changes from before the race to 
after the race.

1  ........................................................................................................................................

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

2  ........................................................................................................................................

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

  (iii) Explain why an increased volume of air is needed during the race.

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

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

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

 .......................................................................................................................................[2] 
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12 A metre rule is balanced horizontally on a pivot.

 An empty measuring cylinder is placed 20 cm from the pivot. 

 In order to restore balance, a mass of 16 g is placed 30 cm from the pivot, as shown in Fig. 12.1.

Fig. 12.1

 (a)  Calculate the mass of the measuring cylinder.

 mass =  ....................................................... g [2]
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 (b)  The measuring cylinder is removed and some liquid is placed in it, as shown in Fig. 12.2.

Fig. 12.2

  State the volume of liquid in the measuring cylinder.

 volume =  ..................................................  cm3 [1]

 (c)  The measuring cylinder containing the liquid is placed on the metre rule.
   The 16 g mass remains in its original position.

  Explain why the measuring cylinder has to be placed nearer the pivot in order to balance the 
metre rule.

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

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

 ...............................................................................................................................................[2]
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13 Fig. 13.1 shows the arrangement of the electrons in the atoms of six different elements U – Z. 

 The letters are not the chemical symbols of the elements.

atom U V W X Y Z

electron arrangement 2,1 2,5 2,8 2,8,1 2,8,3 2,8,7

Fig. 13.1

 Use the letters in Fig. 13.1 to answer the following questions.

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

 (a) Which element has a proton number 17? ......................  [1]

 (b) Which element combines with three hydrogen atoms to form a covalent compound?

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

 (c) Which two elements are in the same group of the Periodic Table?

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

 (d) Which element does not form an oxide? ......................  [1]

 (e) Deduce the formula of the compound formed by elements Y and Z.

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

14 An object falls through a vertical distance of 2.5 m. 

 (a) State the type of energy lost by the object as it falls. 

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

 (b)  The work done on the object by the force of gravity is 15 J.

  Calculate the weight of the object.

 weight =  ......................................................  N [2]
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15 Use words from the list to complete the sentences below.

amplitudes     frequencies     reflection     refraction

speed     vibrations     wavelengths

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

 Electromagnetic waves all have the same ..................................................... in a vacuum.

 Gamma-rays always have smaller ..................................................... than radiowaves.

 The change in the direction of a light ray when incident on a plane mirror is called

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

16 Complete Table 16.1 by naming the biological structures responsible for the described processes.

Table 16.1

biological structure process

breaks down alcohol

controls the passage of 
substances in and out of cells

controls the size of the pupil in 
the eye

excretes urea

causes blood to clot 

stores bile

[6]

17 In the reactivity series for metals, aluminium is above iron but aluminium is resistant to corrosion.

 (a) Explain why aluminium is resistant to corrosion.

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

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

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

 (b) State one use of aluminium.

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



18

5129/22/M/J/15© UCLES 2015

18 Fig. 18.1 shows light entering and passing through a parallel-sided glass block. 

glass block

Fig. 18.1

 On Fig. 18.1,

 (a)  draw the normal where the ray is incident on the block, [1]

 (b)  label the angle of incidence where the ray is incident on the block, [1]

 (c)  draw the ray after it emerges from the block. [1]
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19 Fig. 19.1 shows how the thickness of the lining of a woman’s uterus changes during her menstrual 
cycle.

Fig. 19.1 

 (a) (i)  On Fig. 19.1, draw a circle round a day to show when menstruation begins. [1]

  (ii) Use the information in Fig. 19.1 to suggest a day when sexual intercourse could result in 
the formation of a zygote.

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

 (b) One method of birth control is to avoid sexual intercourse during a woman’s fertile days. 

  State two other methods of birth control.

1  ................................................................................................................................................

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

2  ................................................................................................................................................

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

 
 (c)  Syphilis is a disease spread during sexual intercourse.

  (i)  Describe one sign of syphilis. 

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

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

   (ii)  State the treatment for syphilis. 

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

 ...........................................................................................................................................
[2]
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20 Fig. 20.1 names gases, some tests for gases, and the results of these tests.

 On Fig. 20.1, draw lines to link each gas to the test for the gas and the result for the test if the gas 
is present.

 The lines for one gas have been completed for you.

gas test result

carbon dioxide burning splint goes milky

sulfur dioxide limewater relights

hydrogen glowing splint turns red

oxygen blue litmus burns with a pop

ammonia red litmus turns blue

Fig. 20.1
[4]

21  An isotope of plutonium is plutonium-238 (
238

94Pu).

 (a)  State the number of neutrons in a 
238

94Pu nucleus.   .............................  [1]

 (b)  A nucleus of 
238
94Pu decays by emitting an alpha-particle.

   State the number of protons and the number of neutrons in an alpha-particle.  

 number of protons  ...............................................................

 number of neutrons ........................................................... [1]

  (c)  The half-life of plutonium-238 is 88 years.

   A sample of plutonium-238 emitted 3200 alpha-particles per second, 352 years ago.
 
  Calculate the number of alpha-particles per second that the sample now emits.

 number per second =  .......................................................... [2]
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