2007 Higher Level Questions and Solutions
[image: image9.emf]Question 1
(a) 
The diagram shows some of the structures in human skin. The skin has many functions.

One of them is excretion. Skin excretes sweat.

Name two substances excreted in sweat.

Answer:

Water/ salt/ urea.
(b) 
Nerves carry electrical messages around our bodies. Nerves have motor functions and sensory functions. Explain the underlined terms.

Answer:

Motor function: carry messages from the brain/ spinal cord/ central nervous system to muscles. 
Sensory function: carry messages to the brain/ spinal cord/ central nervous system from sensory organs.
[image: image10.emf]
(c) 
Different types of joints hold together the bones of our skeleton. Name the type of joint labelled in the diagram of the human skull.
Answer: A fused of fixed joint.
How does this type of joint differ from other types of joints found in our bodies?

Answer: There is no movement involved
[image: image11.emf](d) 
The diagram is of the human eye.

(i) Name the part labelled A.
(ii) What function has the ciliary muscle?

Answer: 
(i) lens
(ii) It controls/ changes the shape of the lens.

[image: image12.emf](e) 
The photograph is of James Dewey Watson who together with Francis Crick published the molecular structure of DNA in 1953.
(i) Where is DNA located in cells?

(ii) Name a second substance associated with DNA.

Answer:

(i) In the nucleus/ chromosomes/ genes/ mitochondria.

(ii) Protein
[image: image13.emf]
(f) 
The diagram shows a pooter. It is used, when studying a habitat to collect small animals e.g. insects, for identification. Describe how to use a pooter.

Answer:

Put tube B over the small animal suck tube A
[image: image14.emf](g) 
Give two examples of the use of biotechnology in industry or medicine.

Answer:

Bread/ beer/ wine/yoghurt/ antibiotics/ hormones (insulin)/ vaccines/ pesticides/ GM bio-fuels… 
(h) 
(i) Name the principal food type (nutrient), which is present in all of the foods shown.
[image: image15.emf](ii) Describe a test to show the presence of the food type that you have named in food samples.
Answer: 
Fat:  Rub food onto paper.
It produces a translucent (greasy) spot. 
Question 2
[image: image16.emf]
(a) 
The diagram shows a young seedling grown from a germinated seed.
(i) List three conditions necessary for seeds to germinate. 
Answer:

Water, oxygen (air), heat, light 
(ii) Describe, using labelled diagrams in the box provided, an investigation to show that any two of the conditions that you have given are required for seeds to germinate. The investigation must have a suitable control.
[image: image17.emf]Answer:
A has water, oxygen (air) and warm (15-200C) 

B has water, oxygen (air) and cold (40C) 

C has no water, oxygen (air) and warm (15-200C) 

D has water, no oxygen (air) and warm (15-200C) 

(note ‘cold’ alone gets no marks, refrigerate/ 40C is needed)
A is required in all answers 

Only seeds in A germinate 

Any two from B, C, or D can act as a suitable control (matched) for the two conditions selected by the candidate. 

[image: image18.emf]Note: only two conditions are investigated. In their answer the candidate may not list all three. 

(b) 
The diagram shows the human digestive system.

(i) Give a digestive function of organ A.
Answer:

It produces bile / helps digest (breakdown) fats
(ii) In the small intestine starch is broken down to maltose by amylase.

Identify the enzyme, and the substrate named in the reaction above.
Answer:
Enzyme: Amylase
Substrate: Starch

(iii) Give a function of the small intestine other than digestion.
Answer:

Absorption/ food (nutrients) pass into the blood.
(iv) Describe a simple laboratory experiment to show the release of chemical energy from food as heat.
Answer:

Burn a peanut (crisp) (cracker) under a container of water.
The temperature of water rises.
Question 3
(a) 

(i) Complete the following word equation for aerobic respiration.
Glucose (Food) 

+ 
____________    →
Energy 

+
_______________
 + Water

Answer:
Missing reactant: oxygen (O2) 

Missing product: carbon dioxide (CO2) 
(ii) State how you would show the presence of one of the products of aerobic respiration by means of a chemical test. 
Answer:
Test for CO2: it turns limewater milky.
Test for water: it turns cobalt chloride paper pink / it turns copper sulphate blue.
(b) 
[image: image19.emf](i) Pondweed is a green plant that lives in water. In the presence of light pondweed undergoes photosynthesis and a gas is produced as one of the products. Name the gas produced.

Answer: Oxygen (O2)
(ii) The pondweed, and all green plants, take in and use another gas, from their environment during photosynthesis.

Name the gas taken in.

Answer: Carbon dioxide (CO2)
(iii) How might the rate of production of bubbles, by the pondweed, be increased?

Answer: Shine a brighter light 
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(c) 
The increase in carbon dioxide concentration in the Earth’s atmosphere is currently causing concern. The use of fossil fuels and deforestation have been identified as major contributors to this increase in carbon dioxide concentration. The graph shows a continual increase in the carbon dioxide concentration for the last fifty years. The data was collected at a site in Europe.

(i) Explain how either the use of fossil fuels or deforestation could have contributed to the increase in atmospheric carbon dioxide. 

Answer: Burning releases carbon dioxide (CO2) 
or 
Deforestation results in less carbon dioxide being used/ less photosynthesis/ burning forests releases CO2 
(ii) Suggest one possible effect of continued increase in carbon dioxide concentration in the Earth’s atmosphere.

Answer:

Acidification of rivers (lakes) (seas) / melting of polar ice (glaciers)/ rise in sea levels / drought/ greenhouse effect/ disruption of aquatic food chains/ climate change/ changes in ocean currents/ extinction of species/ global warming… 

Note: ‘damages the ozone layer’ gets no marks 
Though there is an overall increase in carbon dioxide concentration there is an annual rise and fall in carbon dioxide concentration as shown in the box in the diagram.

(iii) Suggest one reason why the carbon dioxide concentration decreases between April and October each year.
Answer:
Carbon dioxide (CO2) is taken in by plants/ used in photosynthesis/ more leaves/ less fuel is burnt for heating… 
(iv) How could the reason that you have given in (iii) be used in a practical way to slow down and even reverse the overall increase in carbon dioxide levels in the atmosphere?
Answer:

Plant more trees (reforestation) / by increasing photosynthesis/ burn less fuel/ turn down thermostats/ better heat insulation of houses/ heat pump/ bio-fuel/ solar panels… 

Question 4
[image: image21.emf]
(a) 
The diagram represents a sodium atom.

The circles are electron orbits and the ‘Na’ represents the nucleus. The atomic number of sodium is 11.

Using dots or Xs to represent electrons in the orbits give the electronic structure of sodium.

Answer:
Two dots in inner circle, eight dots in ‘middle’ circle and one dot in the outer circle.
(b) 
Name a raw material used to make plastics.

Answer: Oil
Some plastics are non-biodegradable. Explain the underlined term.

Answer:[image: image22.emf] These products will not rot (or decay)/ bacteria (or micro-organisms) cannot be break them down 
(c) 
Name the item of laboratory equipment shown in the diagram and name a second item of laboratory equipment which enables more accurate measurements of volume to be made.

Item shown: Graduated (measuring) cylinder 
Second item: burette/ pipette
(d) 
Give two properties of alkali metals.

Answer:
Soft (can be cut with a knife)/ low density(float on water)/ shiny (lustrous) when cut/ tarnish(form oxide) (reacts) with air/ burn in air/ coloured flames/ react with water/ hydrogen produced with water/ hydroxides formed with water/ silver’ (white metals)/ very reactive/ one electron in outer orbit… 

[image: image23.emf]
(e) 
The diagram shows a molecule of C60. It has 60 carbon atoms covalently bonded together.

This molecule is nick-named the ‘Buckey Ball’.

Explain the underlined term.

Answer: Covalently bonded means that the electrons are shared between different atoms
[image: image24.emf](f) 
The photographs are of four snowflakes. Snowflakes are crystals of water.

(i) Name a substance, other than water, that forms crystals.

(ii) Give one difference between crystalline and non-crystalline solids.

Answer: 
(i) Alum/ copper sulphate/ salt/ sugar/ silicon/ iodine/ diamond… 
(ii) Crystalline solids have definite (geometric) shapes/ particles in crystals are in regular (geometric) order/ texture e.g. salt and sugar ‘feel’ different to flour/ crystals affect light/ shiny / sparkle… 
[image: image25.emf](g) 
Give the formula of a common base.

Answer: Ca(OH)2/ CaCO3/ NaOH/ Na2CO3/ NaHCO3/ NH3… 
Alkalis are water-soluble bases. Name a substance, which is alkaline.

Answer:
Sodium hydroxide (caustic soda)/ sodium carbonate (washing soda) sodium hydrogen (bi) carbonate (bread soda)/ ammonia… 

(h) 
The apparatus shown in the diagram can be used to separate mixtures.

(i) Name part A.

(ii) Which connection, X or Y, is attached to the cold tap?

(iii) Flask A contains seawater. Name the liquid that collects in flask B.

(iv) Name a constituent of seawater that does not move from flask A to flask B.

Answer: (i) A condense (ii) Y (iii) Water (iv) Salt

Question 5
(a) 
(i) Distinguish between a concentrated and a dilute solution? 
Answer:

Concentrated: a lot in a small amount of solvent (water).

Dilute: a small amount in a lot of solvent (water).

(ii) A pupil investigated the effect of temperature on the solubility of the salt ammonium chloride in water. She determined the maximum mass, in grams, of the salt that would dissolve in 100 g of water at various temperatures.

The data from this experiment are given in the table.
	Solubility (g / 100 g water)
	29
	37
	46
	55
	66
	77

	Temperature (0C)
	0
	20
	40
	60
	80
	100


Plot a graph of solubility against temperature. 

Answer:

[image: image1.emf]
(iii) Use the graph to estimate the solubility of ammonium chloride at 70 oC.

Answer:

61 (any number between 58 to 64 is acceptable) 

(iv) What conclusion about the solubility of ammonium chloride can be drawn from analysis of the graph?

Answer: 
Solubility is proportional to temperature/ solubility increases with temperature
[image: image26.emf]
(b) 
The photograph is of Maire Curie (1867-1934).

She showed the existence of the element radium and she produced 0.1 g of the compound radium chloride in 1902 by processing tons of pitchblende ore obtained from mines in Bohemia.

Explain the underlined terms.
Element: An element cannot be broken down into simpler substances.
Compound: A compound is composed of two or more elements chemically combined.
(c) 
(i) Describe how to investigate the pH of everyday substances e.g. antacid (indigestion powder), lemon juice, oven cleaner, vinegar etc.
Answer: 
Use a pH (universal) indicator/ pH meter (probe)

Match the colour/ read pH
(i) Name an everyday substance with a pH of less than 7. 

Answer:

Battery acid/ sulphuric acid/ vinegar/ lemon (orange) juice/ sour milk/ carbonated drinks (named carbonated drink)… 

Question 6 
[image: image27.emf](a) 
(i) The diagram shows an apparatus that can be used for the preparation and collection of carbon dioxide.
Give the formula of a suitable acid. 
Answer:

HCl
(ii) Give the chemical name for marble.
Answer:

Calcium carbonate 

(iii) What physical property of carbon dioxide allows the gas to be collected in the manner shown in the diagram? 

Answer:

It is denser (heavier) than air 

(iv) If a strip of moist blue litmus paper and a strip of moist red litmus paper are put into a jar of carbon dioxide what effect, if any, does the gas have on them?
Answer:

Both pieces of litmus paper will be red (pink)/ blue turns to red (pink) 

(v) Give two uses of carbon dioxide.
[image: image28.emf]Answer:

Fire extinguishers/ fizzy drinks/ photosynthesis/ ‘dry ice’/ ‘stage effects’… 
(b) 
Flask A contains hard water. Some of this water was poured into the tube containing an ion exchange resin.

The water that passed through the ion exchange resin was collected in flask B.
(i) Describe a test that you could perform on water samples from flask A and from flask B to compare their hardness?
Answer:

Add soap and shake 

What result would you expect from this test?
Answer:

Water in flask A (hard water) does not form a lather easily with soap / forms a scum with soap. 

Flask B contains water that forms a lather easily with soap/ does not form a scum with soap/ contains soft water.
(ii) What causes hardness in water? 

Answer:

Compounds of calcium (magnesium)/ calcium or magnesium ions (salts).
(c) 
Water supplied to domestic consumers has undergone five or more different processes in a water treatment plant.
(i) Name one of the processes carried out on water in a treatment plant.
Answer:

Screening/ settling/ filtration/ UV ‘light’/ chlorination/ fluoridation/ pH adjustment/ softening/ distillation… 
(ii) Give a reason why the treatment that you have named is carried out.
Answer:

Screening: takes out large solids 

Settling: solids sink 

Filtration: solids are removed 

UV (ultraviolet) irradiation: stops certain dangerous microbes multiplying 

Chlorination: to kill bacteria (microbes) 

Fluoridation: help prevent tooth decay 

pH adjustment: stop damage to metal pipes 

Softening: removing dissolved calcium/ magnesium 

Distillation: removing dissolved solids 
[image: image29.emf]Question 7 
(a) 
The diagram shows a “ball and ring” apparatus.
When the ball and ring are both cold the ball just passes through the ring.

How would you use this apparatus to show:

(i) the expansion of a solid on heating; (ii) the contraction of a solid on cooling?

Answer

(i) Heat the ball, it does not pass through the ring; (ii) Let the ball cool, it now passes through the ring again.

(b) 
Ice floats on water but ice sinks in ethanol (an alcohol).

Use this information to compare the density of ice with

(i) the density of water; (ii) the density of ethanol.

Answer

(i) Ice is less dense than water; (ii) Ice is more dense than ethanol 

[image: image30.emf](c) 
Look carefully at the circuit diagram and then state which bulb/s, if any, light when the switch is closed. Give a reason for your answer.
Answer

Bulb A lights, because the diode with A is in forward bias (allows current to flow) 

(the positive end of the diode (+) is connected to positive end  (+) of the of the battery).

(d) 
Give one application of the magnetic effect and one application of the chemical effect of electric current.

Answer

Magnetic effect: electromagnets/ door bells/ central locking in cars/ speakers.

Chemical effect: electroplating/ galvanising/ refining of copper.

[image: image31.emf](e) 
Thunder and lightning occur during electric storms.

Explain why we see the lightning before we hear the thunder.

Answer

Light travels faster than sound

(f) 
Give one advantage and one disadvantage of using nuclear energy to generate electricity.

Answer

Advantage: no ‘greenhouse gas ‘emissions/ no carbon dioxide (CO2) emissions/ can produce large amounts of energy/ cleaner supply of electricity.
Disadvantage: devastation if a reactor erupts/ very long term storage of wastes/ wastes are radioactive (dangerous).
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(g) 
(i) What does the experiment shown in the diagram tell us about the transfer of heat energy in water?

(ii) If you wanted to warm all of the water why would the bottom of the test tube be the best place to heat with the Bunsen flame?

Answer

(i) Water is a poor conductor of heat 

(ii) Hot water rises (note that ‘heat rises’ alone gets no marks)
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(h) 
The diagram is an Atlantic weather chart.
(i) Use the chart to predict two weather conditions that you might expect for Ireland.
(ii) Explain why low atmospheric pressure causes one of the weather conditions that you have given.

Answer

Any two from: cloudy/ windy/ rain… 

Any one from: air rises/ air moves in/ water vapour condenses (cools)

Question 8 
(a) 

The diagram shows the outline of a bar magnet.
(i) Draw two magnetic field lines one on each side of the bar magnet.
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Answer

[image: image3.emf]
(ii) What are the parts labelled N and S in the diagram called? 

Answer

Poles

(b)

(i) The driver of a moving car applied the brakes. 

The brakes produced an average stopping force of 8 kN (8000 N) and the car stopped having travelled 20 m after the brakes were applied. 

Calculate the work done in stopping the car.

Answer

Work (= force × distance) = 8000 × 20 = 160000 J

(ii) When work is done energy is converted from one form to another.

Identify one energy conversion that occurred when the car braked.

Answer

Kinetic to heat/ kinetic to sound.
(c)

(i) Define moment of a force.

Answer

Moment of a force is equal to the force multiplied by the distance between the force and the fulcrum.
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(ii) The diagram shows a metre stick suspended from its centre of gravity.

A force of 3 N acts on the stick at the 90 cm mark and a force of F N acts on the stick at the 20 cm mark. The metre stick is balanced horizontally.

Calculate force F.

Answer

30 × F = 40 × 3 

F = 4 N 

[image: image34.emf](iii) Give an everyday example of an application of the lever, using a labelled diagram, showing the fulcrum and at least one force acting on the lever.

Answer

e.g. spanner and nut 

[image: image35.emf]Question 9 
(a)
(i) A glass block like the one shown in the diagram was used in an experiment in which a narrow beam (ray) of light was shone through it. The light passed from air to glass, on entry, and glass to air, on exit.

The path of this light ray is shown in the second diagram.

The light ray from A bends both on entering and on leaving the glass block.

What is this bending of light called? 
Answer

Refraction

(ii) Pick, from ‘rays’ P, Q, R or S the path taken by the light ray leaving the glass.
Answer

R

(iii) Give an application of this bending of light. 

Answer

Lenses/ spectacles/ magnifying glass/ microscope/ binoculars/ telescopes/ camera lenses/ prisms/ projectors/ endoscope/ periscope/…

(iv) Name another way in which the direction of a light ray can be changed.

Answer

Reflection 

[image: image36.emf](b)

(i) The symbols for two electrical meters are given in the diagram. 

The symbol[image: image5.emf] is for a meter that measures potential difference, often called ‘voltage’.

What electrical quantity can be measured using the meter with the symbol [image: image6.emf] ? 
Answer

Current 
[image: image37.emf](ii) Meters [image: image7.emf] and [image: image8.emf] are used in the circuit shown.

Enter ‘A’ into the appropriate circle of one of the meter symbols in the circuit diagram so as to clearly identify its correct position. 

Answer

‘A’ goes into the circle on the left-hand side.

(iii) A pupil used this circuit to get a set of readings from both meters for different values and then plotted this data in the graph shown.

Use this graph to calculate the resistance of resistor R shown in the diagram.

Answer

The resistance corresponds to the slope of the graph.

Pick two points from the graph and use the formula slope = y2 – y1 / x2 – x1
[image: image38.emf]Slope = 12 (accept 11.5 to 12.5) 

(iv) Give the unit of resistance with your answer.

Answer

Ω or Ohms 

(c)

Describe, using a labelled diagram in the box, an investigation you could carry out to show that sound requires a medium in which to travel.

[image: image39.emf]Answer

Set up the apparatus as shown with the bell ringing.

Turn on the vacuum pump; as the air gets pumped out the sound gradually fades

