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AN ROINN OIDEACHAIS

LEAVING CERTIFICATE EXAMINATION, 1992

PHYSICS — HIGHER LEVEL

THURSDAY, 18 JUNE — AFTERNOON, 2.00 to 5.00

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 momentum may be written as

Nm

N kg™!
ms ‘kg'
kgms™* :
Nms. Answer (6)

Mmoo wp

(ii) The weight of a body on the moon is less than its weight on earth because

the radius of the moon is less than the radius of the earth
the mass of the body is less on the moon

the mass of the moon is less than the mass of the earth
there is no atmosphere on the moon

the density of the body is less on the moon. Answer (6)

Mo 0w

(iii) When a small object is placed on the principal axis of a concave mirror inside the focus the image formed
is

—

inverted, diminished and virtual
erect, magnified and real

erect, magnified and virtual
inverted, diminished and real
erect, diminished and virtual. AQnswer (6)

muOwy




2

iv) A galvanometer may be converted to
g y

A. avoltmeter by connecting a large resistance in parallel with it

B. an ammeter by connecting a small resistance in series with it

C. an ohmmeter by connecting a battery in parallel with it

D. avoltmeter by connecting a small resistance in series with it X ¢

E. an ammeter by connecting a small resistance in parallel with it. epivat (6)
(v) Which of the following statements about a transformer is not correct?

A. The core is laminated to reduce energy losses.

B. The core is laminated to reduce induced e.m.f.s in the core.

C. The low voltage coil uses thicker wire to reduce energy losses.

D. The core is made of iron to reduce energy losses. % 6

E. The core is laminated to reduce eddy currents. A ()
(vi) Fig. 1shows asimple diagram of the structure of an n-channel unipolar

(field effect) transistor. The source, S, is at 0 V. Which of the following

statements is correct?

A. Xis the drain and has a negative potential.

B. Y is the drain and has a positive potential.

C. Xis the gate and has a positive potential.

D. Xs the gate and has a negative potential.

E. Y is the gate and has a negative potential. Answer (6)

X
Fig. 1
Answer five of the following.
(1 At meant byvestipiatforce? -t e D G e

........................................................................................................................................ (6)
) e Bl Bnile. e A

........................................................................................................................................ (6)
(i) The angle of dip is the angle'betwern the ./ 5l il il it o e e

it ot TR  CRY. nl i S s bl ok e el (6)
(iv) Give the principle on which the operation of an electromagnetic relay is based. ............coovvveeeiviinniiinninn,

........................................................................................................................................ (6)
(v) Give one development with which Nicholas Callan was associated. ...

........................................................................................................................................ (6)
(vi) What is the function of the grid in a cathode fuy bscitlosoope? .l hrt bl B o



3. Answer five of the following.

(i) What 15 meant by the period of a simple harmORIC MORORT & v il i ai ot o sitiniviviasss oo o

........................................................................................................................................ (6)
(i) The solar constant is 1.35 kW m~>. What is the average amount of energy falling on cach square metre of
the carth’s atmosphere IF G Year? (OReyear = 316 X0 s ) T 0h 0 0 0 i i S s
..................................................................................................................................... (6)
(iit) The unit of frequencyisthe ... ol o What is the relationship between this unit and the
e 1 AR e S ORISR e e e el L st SRR S e e (6)
(iv) xive svexpression for JOMIC I 0 . s e s R s (6)

(v) Calculate the time taken by a constant current of 0.40 A to deposit 0.16 g of copper in a copper voltameter.

{Eledtrocheniical equivalent of copper = I I XNV TREC 1) it st n
........................................................................................................................................ (6)

(vi) “What s et by the Balflife of a radioactive ISOLOPEY ..........itisiviotssbssstoin i sbvassdn i svanern oS reies
........................................................................................................................................ (6)

4. Answer five of the following.

S T RChiNE Tt OFchasss » € RS BOTIONND. ..ot i i g T U8 Sl e
........................................................................................................................................ (6)

(ii) Give an expression for Coulomb’s law of force between electric i P S R R R B
........................................................................................................................................ 6)
Finaee, T T R e e IR el g s
........................................................................................................................................ (6)

(iv) ‘What is fncant by conservation of total electric IIX? .............ociiviiiiiiviii i L T
........................................................................................................................................ (6)

(v) Otve oie pracicalappholtion O BOmMEORCRAIES. ................ il b L TR
........................................................................................................................................ (6)
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Section A is on a separate sheet which provides spaces for your answers. The completed sheet should be enclosed
in your answer book.

Write your answers to Sections B and C in your answer book.

SECTION B (80 marks)

Answer two of the questions from this section.
Each question carries the same number of marks.

S

The following is part of a student’s account of an experiment to verify the parallelogram law.

“The apparatus was set up as shown in the diagram. When the system
was in equilibrium the magnitudes and directions of the three forces were
noted. The magnitudes of the forces were 2.4 N, 2.9 N and 3.3 N. The
angles between the forces were 103°, 121° and 136°, as shown in the 29N
diagram (Fig. 2).”

103°

24N

Describe, with the aid of a diagram, the apparatus which might have been
used in this experiment. 9) 136° 121°

Describe the procedure involved in obtaining the diagram shown in

Fig. 2. ©) Y 3
Explain, either by drawing or by calculation, how the results obtained in 33N
this experiment verify the parallelogram law. (15)
Give one precaution which might have been taken to ensure a more
accurate result. , (6)

Fig. 2

The following measurements were obtained in an experiment to compare the specific heat capacitics of water
and aluminium.

10l LU et o o R = Tl e S PN O PRIl Sl 4, SO B O e S e =265¢g
Masselpdlorimtiel e Watel Al e e e L G i =713¢g
Temperamte. of calorneter HrColdWaIer. - o 00 1l T, TR it s s o R e e = 16°C
Mass ofalaminiumas o R e N e P e R S e e =147¢g
Temperature of hot alGEBIMEN .20 5 55 it s o dri AU suaN b b ot ST s Skt v oy =100°C
Final temperature ‘of caloritneter + water-Halaminiom ... ......... 00 i S S GLERREE TN = 21°C

Given that the calorimeter was made of aluminium calculate the ratio of the specific heat capacity of water to

that of aluminium. (21)
Describe how the aluminium might have been heated to 100 °C. 9)
Explain how using a larger mass of aluminium would have improved the accuracy of the final result. 9)

e 1
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In an experiment to investigate the variation of the resistance of a wire with temperature the following results
were obtained.

0/°C 20 30 40 50
R/Q 4.4 4.6 4.7 4.8

2

70 80 90 100
S 53 5.6 3.7

w
o

Draw a suitable graph on graph paper to show how the resistance of the wire varies with its temperature. (12)

From the graph determine (i) the resistance o} the wire at 0 °C, (ii) the change in resistance of the wire per
degree rise in temperature. |14 4| 16/ 175 ywo 2 (12

Explain how the resistance and temperature might have been measured. %)
Why would it have been important to heat the wire slowly? (6)
SECTION C (200 marks)

Answer three questions from this section.

Each question carries the same number of marks.

8.

Define acceleration. State Newton’s second law of motion. 9)
Describe an experiment to measure the acceleration of a body. (15)

A body starts with an initial velocity 4 and constant acceleration a. Derive an expression for its displacement
after time £ in terms of  and a. (12)

A body of mass 2.0 kg is thrown upwards with an initial velocity u from a point P which is 14 m above the
ground. After 2.8 s it is at a point Q and its velocity is 18 m s! downwards. Find the value of « and the height

of Q above the ground. QGlms™, Z v (15)

A constant upward force, F, is applied to the body at Q and the body comes to rest just before it reaches the

ground. Calculate the value of F. (Take g = 9.8 ms2.) (15)
lgo

What is meant by (i) thermometric property, (ii) ideal gas? (12)

Draw a labelled diagram of a constant volume gas thermometer. (12)

Name one type of thermometer, other than a gas thermometer, and describe an experiment to calibrate it. State
clearly the thermometric property on which the thermometer is based. (18)

Explain why it is necessary to have a standard thermometer and state why the constant volume gas thermometer
is used as the standard thermometer. (12)

Explain how Boyle’s law is used in the definition of the Kelvin scale of temperature. (12) :



10. (a) State the laws of refraction of light. (6)
Describe an experiment to measure the refractive index of a liquid or a solid. (15)

Draw a ray diagram to show how the final image is formed in an astronomical telescope in normal adjustment.

(12)

(b) Explain the terms (i) diffraction, (ii) interference. (12)

When a narrow beam of white light is passed normally through a diffraction grating a number of spectra
are formed. Explain:

(i) how a spectrum is formed by a diffraction grating; 9)

(i) why a number of spectra are formed; (6)

(iii) why no spectrum is formed directly opposite the grating. (6)

11. Define (i) potential difference, (ii) e.m.f. (electromotive force). (12)
Outline the principles on which a potentiometer is based. (12)

Describe an experiment, using a potentiometer or otherwise, to measure the internal resistance of a cell. (18)

The current flowing from A to B through the 3 Q resistor in the circuit shown in Fig. 3is 0.125 A. Use Kirchhoff’s
laws to calculate the e.m.f., E, of the battery. Assume that the internal resistances of the batteries are negligible.
(24)
9V
B 4Q

il---"r — e PR

6Q 3Q vpen

Dc,
e 4
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|

s

Fig. 3

12. Give (wo properties of the electron. (6)

Outline the principle of an experiment to determine the charge \\
to mass ratio (e/m) for the electron. (12)

Discuss the role of electrons in (i) an X-ray tube, (ii) a
photodiode. (15)

Fig. 4 shows a light controlled switch. While light falls on the
CdS cell the light-emitting diode (LED) is off. While the CdS
cell is in darkness the LED is on. Explain why the LED comes
on when no light falls on the CdS cell and give one use of this
type of circuit. (15)

Light of wavelength 420 nm falls on a metal which has a work 9
function of 1.9 eV. What is the maximum kinetic energy of the [
electrons emitted from the metal? (Charge on electron, e =

1.6 X 107" C; Planck’s constant, # = 6.6 X 107> J s; speed
of light in vacuum, ¢ = 3.0 X 10° ms™".) (18)

1) cas

Fig. 4 oV



13. Answer any two of the following.

(a) What is meant by the term limiting friction? (6)
Describe an experiment to measure the coefficient of dynamic friction. (15)
Discuss, with the use of two examples, the importance of friction in everyday life. Give one method of
reducing friction between two surfaces. ey (12)

Lo —
o N
/ Pt

(b) Define the terms (i) sound intensity, (ii) threshold of hearing. (12) / 6 M \
Sound is emitted from a source, S (Fig. 5), at a rate of 2.6 W. [ S % VE
Assuming that the sound is emitted equally in all directions and that ‘ ]
no sound is absorbed or reflected, calculate the sound intensity at /
points a distance of 8.6 m from S. (12) \ 9 Ug
What is the intensity level at these points? \ /
(Threshold of hearing = 1.0 x 10~ 12 W m) 9) N > /

S e
Fig. 5

(c) State Faraday’s law of electromagnetic induction. (6)
Draw a labelled diagram of an a.c. generator and explain how it works. (21)
Explain why it is more difficult to turn a generator when current is being drawn from it than when no current
is being drawn. (6)

(d) Name two types of nuclear radiation and give two properties of each. (12)

Outline briefly how the two types of radiation may be distinguished from one another experimentally. 9)

Complete the following nuclear reaction and comment on its historical significance.

i — ;He+He (12)



