11.

LEAVING CERTIFICATE EXAMINATION, 1986

PHYSICS—HIGHER LEVEL

Answer all questions in Section A.

Answer two questions from Section B and three questions from Section C.

SECTION A (120 marks)
Answer each question in this section.
Each question carries the same number of marks.
Write your answers in the spaces provided.
Write your examination number at the top.
Be sure to return this section of the examination paper, enclosing it in the answer book you use in answering
Sections B and C.

1. Answer five of the following items, (i), (ii), (iii), etc. In the case of each item write the letter corresponding to the
correct answer in the box provided.

(i)  The unit of work, the joule, is equivalent to the

2

A kgms™
B. kgms™!
C. Nms™?

D. N
E. N sm 0 Answer ©)

(i)  When a particle is executing simple harmonic motion its

A. displacement is proportional to its velocity

B. velocity is inversely proportional to its displacement

C. velocity is proportional to its acceleration

D. displacement is inversely proportional to its acceleration
E. displacement is proportional to its acceleration.

Answer 6)

(i) Monochromatic light falls normally on a diffraction grating. The first order image is formed at an
angle 6 to the normal to the grating. The value of # would be increased by

A. increasing the distance between the lines on the grating
B. increasing the wavelength of the light

C. decreasing the number of lines/mm on the grating

D. increasing the frequency of the light

E. decreasing the distance between the grating and the light source. Answer (6)

(iv)  When a capacitor of capacitance 10 uF holds a charge of 40 uC the energy stored in the capacitor is

A. 8,000 pJ

B. 400w

C. 200

D. 80w

E. A, Answer (6)

(‘-]) In an electrolyte 0-6 g of an element are liberated by a current of 4 A in 10 minutes. The electrochemical
equivalent of the element, in kg C™/, is ;

A. 2:5x1077
B. 1-44
C: 2:5%10™

D. 24x107?
E. 1:5x107°. Answer (6)

(vi)  Which of the following statements is correct?

A. a-particles and y-rays are deflected in magnetic fields.
B. y-rays and B-particles are deflected in electric fields.
C. a-particles and B-particles are charged.

D. B-particles and y-rays travel at the speed of light.

E. y-rays and a-particles travel at the speed of light.

Answer 6)




2. Answer five of the following.

(i) What is meant by the coefficient of dynamic FRCHIONT........cciernsraeresresssissnsnsasisssssssnsnsesssacssessnsanes

..................................... susseinrassasesrvllO)
(ii) Archimedes’ principle states that.........cooiiiimnim s
............................................................................................ {6)
(iii) The American physicist R. A. Michelson is 1eMEMDBETEd fOT ...c.vcueiierieiiiraresarnerssisssasessonssssasansnsssasssssssasaene
................................................................................................................................................................... {6)
(iv)  What is the unit Of SOUNd INENSILY?....ooorimriririisiiisissiisas bt s s e 6)
(v)  On what principle is the operation of an electromagnetic relay based?...........oooiiiiinininiiiciiiine
................................................................................................................................................................... {6)
(vi) In a cathode ray tube the brightness of the spot on the screen is controlled by the ..........cccooeviiiiicininne
while the position of the spot is controlled by the ... (6)
3. Answer five of the following.
()  What iS @ SEMICONAUCIOTY........cocuiimririeiirireses st bR RS A SR
................................................................................................................................................................... (6)
2 : s i g . R/
(i)  Using the axes provided in Fig. 1 sketch a graph showing how
the resistance of a piece of semiconductor material varies with
its temperature. (6)
6/°C
Fig. 1
()1 o T s R SR AT E of a cadmium sulphide (CdS) cell ... as the intensity
of the light falling on it increases. (6)
(iv)  In a photodiode the number of free charge carriers is increased DY ...
.................................................................................................................................................................. (6)
(v) Why should a light-emitting diode (LED) always have a resistor connected in series with it? ...
................................................................................................................................................................. (6)
(vi)  An AND gate has two inputs, A and B. In what circumstances will the output of the gate be “high™?

12.



13.

4.

Fig. 2 shows a constant volume gas thermometer. Answer five of the following.

Fig. 2

(1) “What'is meant by a ‘thermometric property?.... 7. L L0t L L T e b i
................................................................................................................................................................... (6)

(ii) On which thermometric property is the constant volume gas thermometer based?...................ccoovvveuennn.
................................................................................................................................................................... {6)

(i)  Why is it used as the standard thermOMELEr? ............ccueueurueveiieieciceiseteres ittt s et seseeeeeresseeeene
................................................................................................................................................................... (6)

(iv) - ~Whatiis the significance of the MATK; M s inins contoiis aumstfassiassssiosss ot tos ottt st s
................................................................................................................................................................... (6)

(V) WY S T 8 CBDIIATY DY i i iiicnnrmnsensorsestessassesssassssssassssiossassessasersarasomecbnsasemsmssessseons soomosemsomsasbe s 5
................................................................................................................................................................... ()

(vi)  Give two measurements which must be taken when using a constant volume gas thermometer ................
................................................................................................................................................................. (6)
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SECTION B (80 marks)

nswer two of the questions from this section.

Each' question 2arries the same number of marks.

5.

I
In an experiment to measure the specific latent heat of vaporisation of water steam was passed into cold water
in an aluminium calorimeter. The following results were obtained.

Mass of calorimeter =305g
Mass of calorimeter + water = 8l'1g
Temperature of cold water = 16°C
Temperature of steam = 100°C
Mass of calorimeter + water + steam = 822¢g

= 28°C.

Final temperature of water

Given that the specific heat capacity of aluminium is 9107J kg™ ' K™' and that of water is 4,180 J kg ' K ' calculate

the specific latent heat of vaporisation of water. (29
What would be the advantage of cooling the water before adding the steam? 9)
Give two other precautions which might have been taken to ensure a more accurate result. (6)



6. A ray of light was passed through a rectangular glass block and the angles of incidence, i, and refraction, r, were
measured. The following table shows the measurements obtained in the experiment.

i/degrees 12 | 21 [ 29 | 40 | 49 | 62 |70 | 79

r/degrees 8 | 14 [ 19 [ 26 | 30 | 36 | 39 | 41
Draw a suitable graph and explain how this verifies Snell’s law. (21)
From the graph determine the refractive index of the glass. ©
Outline an experimental procedure for determining the position of the refracted ray and hence finding the angle
of refraction. ©)

7. A potentiometer and a standard resistor of
resistance 5-0 Q were used in an experiment to
measure the internal resistance of a cell. When
the cell was connected to the potentiometer
without the resistor the galvanometer was
found to read zero when the sliding contact
was in the position shown in the photograph
of Fig. 3(a). (The end of the wire was at the
zero mark on the metre stick.) With the resistor
connected in parallel with the cell the balance
point shown in Fig. 3(b) was found.

(i) From the readings in the photographs Fig. 3(a)
calculate the internal resistance of the cell. ;

(24)
(1) Draw a circuit diagram for this
experiment.

)

(ii1) How might further values for the internal
resistance of the cell be obtained in order to

get a more accurate result? i (6)
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Answer three questions from this section.
Each question carries the same number of marks.

8. Give an expression for (i) Newton’s law of gravitation, (ii) the relationship between G, the gravitational constant,

and g, the acceleration due to gravity. (12)
Describe an experiment to determine the value of g. (15)
Explain what is meant by centripetal force. (6)
Derive an expression for the periodic time of a satellite in a circular orbit around the earth in terms of its height
above the earth and the radius and mass of the earth. (18)
The radius of the orbit of the planet Neptune around the sun is 30 times the radius of the earth's orbit. Calculate
the time taken for Neptune to make one complete orbit of the sun. (15)

9. Describe an experiment to show that sound is a wave motion. (15)
Explain the physical principles underlying each of the following:

(i) Sounds can be heard more clearly on a cold night than on a warm day. (12)
(if) A glass can be shattered by a singer singing a high note. (12)
When the source of a note moves past a stationary observer the pitch of the note seems to change. What is the
name given to this phenomenon? (6)

A whistle which is emitting a note of 1 kHz is whirled in a horizontal circle on the end of a string 1-2 m long
at a constant angular speed of 50 rad s™'. What are the highest and lowest frequencies heard by a person standing
some distance away? (Speed of sound in air = 340ms™') 21



10. Define (i) electric field intensity, (ii) electric flux. Give the unit of

each. (18)

State what is meant by the conservation of total electric flux and Ag3HC

explain how this principle leads to the conclusion that the total charge

cn a conductor resides on its surface. 21)

Two positive pointcharges, each of 3 pC, are arranged at the vertices 60 cm

A and B of a right-angled.triangle ABC as shown in Fig. 4. Calculate

(i) the field intensity at C due to each of the charges, (ii) the total C b
field intensity at C. 60cm  3uC
(Permittivity of free space, ,=89x 1072 Fm™) 27)

Fig. 4

11.. Describe an experiment to show that a current-carrying conductor in a magnetic field experiences a force. (12)
Draw a labelled diagram of a simple d.c. motor and explain how it works. (24)
Explain how such a motor could be converted to work as an a.c. generator. 9)
Sketch a graph to show how the e.m.f. generated would vary with time and give the relationship between its
peak value and its r.m.s. value. (12)

In a car an a.c. generator is used to recharge the battery. Fig. 5 shows —e
a simple circuit which could be used for this purpose. Name the
component which should be connected between X and Y in the
diagram, and redraw the diagram showing the correct symbol for the Y
component. ()

Fig. §

12. (a) Describe the basic structure of a bi-polar
transistor. 9)
Name the currents flowing through such a
transistor and give the relationship between
them. (12)
Referring to the circuit shown in Fig. 6 explain
why the potential difference between X and Y

drops when A is connected to B. (12)
Fig. 6
(b) *“Radioactivity was discovered by Henri Becquerel in 1896.”
(i) What is meant by the term radioactivity? (6)
(i) How did Becquerel make this discovery? (6)

A certain radioactive substance decays by a-emission with a half-life of 22 hours. At a certain time a
sample of the substance is found to be emitting 150 a-particles per second. Given that one mole of the
substance has a mass of 228 g calculate the mass of the substance present.

(Avogadro’s constant = 6:0 x 10* mol™".) (02}

13. Answer any two of the following.
(a) State the principle of conservation of momentum. (6)
Explain how this principle is applied in the acceleration of a rocket. 9
A body of mass 80 g and travelling with a speed of 5 m s™' collides with another body of mass 200 g at rest.
After the collision both move together. Calculate
(i) the change in momentum of each body,
(ii) the average magnitude of the force exerted by each body on the other if the change in momentum occurs

in 0-1s. (18)

(b) Give four assumptions of the kinetic theory of gases. .(12)
Show how the kinetic theory equation, p = % T2 is consistent with Boyle'’s law. (12)
Explain how Boyle’s law is used in the definition of the Kelvin temperature scale. 9).

(¢) Use a ray diagram to show how (i) a real image, (ii) a virtual image, is formed by a converging lens. (12)
Give the function of the collimator of a spectrometer and name the other essential parts of the
spectrometer. 9
Give two of the adjustments which should be made to the instrument before it is used. (6)
State one experimental determination which may be carried out with a spectrometer. (6)



(d) Read the following extract and then answer the questions below.

“The explanation of the photoelectric effect was the major work cited in the award to Albert Einstein of
the Nobel Prize in Physics ......... - Einstein’s theory, proposed in 1905, played a major role in the
development of atomic physics. The theory was based on a daring proposal. Not only were most of the
experimental details still unknown in 1905, but the key point of Einstein’s explanation was contrary to
the classical ideas of the time.”

(“The Project Physics Course” Holt, Rinehart and Winston, New York.)

(i) What is the photoelectric effect? (6)
(ii) Give Einstein’s explanation of the photoelectric effect. (C)]
(iii) How was Einstein’s explanation “contrary to the classical ideas of the time”? (6)

(iv) Outline an experimental procedure for the demonstration of the photoelectric effect. (12)



