FORF OFFICIAL USE

X069/101

Total Marks

NATIONAL
DUALIFICATIONS
ool

MOMDAY, 4 JUNE
G000 AM - 10.30 AM

PHYSICS
INTERMEDIATE 1

Fill in these boxes and read what is printed below.

Cay Mnn!_lj Yaar

Full name of centre Town
Forename|s) Surmams
Date of birth

Seattish candidate number Mumbier of ssat

legibiy in this book,

1 All questions should be answearad,

2 The guestions may be answered in any order but all answars must be written clearly and

3 For guestions 1-8, write down, in the space provided, the letter cormasponding to the
answar you think ks correct. There is only one comect answer,

4 For questions 720 write vaur answer where Inthcaled by the question or in the space
providad al the end of the answer book.

5 If vou change vour mind aboul your answar you may score it out and rawrite it iIn the
space provided at the end of the answer book.

& Before leaving the examination room you musl give this book 1o the mvigidator. If you do
i, you may lose all the marks for this paper

\;./"
SCOTTISH iﬁ&

QUALIFICATIONS



i _ Marks
1. The circuit shown below contains three ammeters, two resistors and a
power supply.
-|- -
o —
—o—3— @
4 . —
Which row in the table gives possible values for the readings on A, A, and A2
Reading on A4, | Reading on A, | Reading on A;
{amperes) {amperes) (amperes)
A 1 1
B 1 1 .
C 1 2 1
D 2 1 1
E 2 2 1
Anstoer 1
2, Which diagram correctly shows parallel light rays passing through a
dive rging lens?
A nzzoen [ 1
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3. Gamma radiation 15 used 1o sterilise hospital instruments because the gamma
radiation
A heats the mnstruments 1o 2 high temperature
B removes any poisonous liguids from the instruments
¢ kills any living cells on the instruments I
D)  makes the instruments highly radioactive
E cools the instruments 1o a8 very low temperature, .
Answer | S
4. Which of the diagrams below shows halanced forees acting on & block?
|

A N IER——

47—
P — ’ -
B -—-zzw .
IN ——— '
¢ e R

[} 4N +—— — 2N

— N
e 3 I

Awnsoer j 1

5. A solar cell 15 an input device.

The mam energy change in 2 solar cell is

A  ¢lectrical energy to hght energy
B heat energy to hizht energy
C  electrical energy to heat energy
[3 light energy to electrical energy
E light energy to heat energy. e
Answer | 1

6. Which of the following s an output device?

A Amphiier
B Buzzer

¢ NOT gare .
[ Switch I
E Thermmstor —1 |
Awszoer |_! 1 |.._|
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7. la) The mam parts of a radio receiver are represented by the block diagram
shown below,

) |
aerial - tuner — decoder — X — loudspeaker
o

(1) MName part X,

(1) What 1s the mamn energy change in the loudspeaker?

(h} The aerial of a8 radio receiver detects the signals of many radio stations.

aerial

Explain how one radio station is selected by the radio receiver.
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7. lcontinued) |

(¢} The aerial shown below 15 used 1o detect signals from a satellite.

Explain why an serial of this shape 15 used. You may use a diagram as
part of vour answer.
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8. (¢} The person shown below is using & mobile telephone.

Complete the passage below by choosing from the list of words given

microphone
sound
radio

loudspeaker

300 million metres per second
buzzer

light

the speed of sound

The mouthpiece of the mobile telephone contains a

waove b5 transmitted by the mobile

relephione,

The speed at which the wave travels is
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8. (continued)
(b} A student telephones a friend to discuss her design for a lamp,
iy Name one method of telephone communication that could be
used by the student to send a copy of the design to her friend.
1
{iil Describe ome advantage of using this method of telephone
COMITUAICATION,
|
| SR S
[Turn over
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9. A student 1z asked 10 measure the current through a lamp and the voltape
across the lamp. The student 15 provided with an incomplete circutt diagram
as shown.,
power supply
= o a-—
{a) Complete the diagram to show how an ammeter and a voltmeter should be
connected to enable the current and voltage 10 be measured. 2
iby The student completes the circuit correctly and cbiains the following
readings.
Reading on voltmeter| Reading on ammeter | Reststance
(valts) (amperes) [ )
3 U'S. e
1:0 1:0) ' 1-0
2.7 15 1-8
58 2-0 I

(i} Thestdent has left the unit of resistance out of the table,
State the unt of resistance.

1
(i) The resistance of the lamp has been calculared for the first three
rows of the table,
Calculare the resistance for the fourth row of the table,
You must show vour woarking,
2
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9. (b) (continued)
(11} What happens to the resistance of the lamp as the current
INCTEases?
1
(e} The student now changes the resistance of the variable resistor until
the lamp no longer lights. The ammeter shows there is still a current
through the lamp.
Explain why the lamp no longer lights.
2
[Turn over




10.

{a) The diagram shows a correctly wired plug.

Terminal A

Termnal C

Termmal B

(1) Name the terminals A and B.

Termmmal

Name

A

B

(1) The appliance connected 0 this plug does not need to have o wire
connected o terminal C

What name 15 given to this rvpe of appliance?
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10. (continued)

(b1 A vacuum cleaner has a power rating of 1033 warts. The mains voltage 15
230 vols.

(i) Calculate the current when the vacuum cleaner i operating normally,

(i} A student supgests that a 3 ampere fuse should be fitved in the plug
for this vacuum cleaner.
Is the student correct? You must explain vour answer,

Marks
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11.

12

The statements below are related to lighe.

1 2 1 |
produced by mixing red,| contains light of only 4 conicentrated
green and blue light one colour beam of light
: LS D
travels faster than the spreads out in many Fl‘f[d:J ;Edhh}' passing
light produced by a lamp directions 12 Lt .rnugh a
diverging lens

(@) Which two statements describe the light produced by a laser?

Sratements |

| SEEE—

and

e

(b) Which two statermnents describe the light produced by e colour television

screen’

Statements | and

(@) The diagram shows a light ray directed at a plane mirror,

]

Mirror

light ray

L]
C

L
B

From O, draw a line to point A or point B or paint C to show the correce
path of the reflected rav.

(&) Light can be transmitted along an optical fibre,

hght ray

optcal fibre

Complete the above diagram 1o show the path taken by the light ray until
it leaves the optical fibre.
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12. (continued) f

) The diagram below shows how a doctor is able to examine the inside of a
patient’ s knee.

In this examination the doctor uses a device which has two bundles of
optical fibres. One bundle 1s connected to a lamp and the other 1s
connected to &an eve piece,

(i} Why are two bundles of optical fibres needed in this device? |

(i}  Why does the doctor not use infrared radiation for this examinarion?

[Turn over
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13, {a) An infrared detector is used to detect infrared rachation mven off by
hurnan bodies, ; i
Give another name for infrared radiation,
| |
I 1
L 1 |
(8} A house has a security light svstem fitted to the outside wall,
|
|
: |
The security light only comes on when 1t 15 dark and there is PEFSON
chose by, |
The block diagram for this system is shown below, |
mput | I—
mnput 2 —
(1)  Name suitable inpur devices.
Impur Deince
| .
2| ' |
: 2 |
|
{n} Name the logic gate, | |

B T L NN 13
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13. (continued)

{e) Dwring a physics lesson students are discussing the effects of ultraviolet |
radiation on the human body.

(1) Give one example of 8 medical application of ultravielet radiation. !

(i) Give one example of ultraviolet radiation harming the human body.

[Turn over
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14. The speed of sound in air is measured using the apparatus shown below

oscilloscope

Pt ﬁ'l;ltc nucrophone

(a) In an experiment, the distance berween the metal plate and rthe
microphone s measured as (80 metres.
The time for the sound to travel from the metal plate to the microphone
is measured as (-0025 seconds.

Using these measurements, calculate the speed of sound in air.
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14. (continued)

(h) When the hammer hits the metal plate, the oscilloscope trace starts, Some
time later the sound reaches the microphone and the trace changes.

The trace obiained is shown below,

oscilloscope

oscilloscope D | | |

trace starts H"“{‘f}-—-..________‘ rluﬁ..;"

In a second experiment, the hammer hits the metal plate harder.

The settings on the oscilloscope, and the distance between the metal plate
and the ricrophone are not changed,

On the diagram below, sketch the trace which would be shown on the
oscilloscope when the hammer hits the metal plate harder,

oscilloscope

0

[Turn over
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15. {(a) A wviolinist stands beside a microphone which 18 connected ©w an
nscilloscope.
. AT
V
H it I
b
M‘b" "&A._
: g | |
B3
_I‘ql!}‘ |
— :
oscilloscope
The vichmst plavs one note fallowed by a different note, The two traces |
displaved on the oscilloscope are shown below,
N
AWAWA |
A A |
Eeas |
| |
Trace 1 Trace 2
|
(i} Which trace represents the note with the higher frequency? ‘
|
L 1 |

(i1} Whart two changes could be made w the violin string to produce a |
note of higher frequency?
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15. {a) (continued) [ |
(i} ‘The signal from the microphone iz passed through an amplifier !
The amplified signal 1s used to operate s loudspeaker,
The table below lists the voltape measured across the microphone
and the voliage measured across the loudspesker.
== [ |
Voltage measured across the microphone [ 02 vole
Voltage measured across the loudspeaker | 2volis |
Calculate the voltage gain of the amplifier.
| |
[
2 ||
() A musician 1s plaving o trombone, |
|
The slide of the trombone 15 pushed out 3o that the length of the
vibrating air column 1s increased.
What happens o the frequency of the sound produced:
| |
-_— e - Sy -
|

|
[Turn over |
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16. The equipment shown below 1s used 1o measure the average speed of a car,

A light sensor is placed at A and another light sensor is placed at B,

When the car passes the light sensor at A the timer starts.

When the car passes the light sensor ar B the timer stops, ,

(@) The distance between A and B 15 400 metres,
The timer records that the car takes 25 seconds 1o travel from A to B
Calcutate the average speed of the car berween A and B,

(A) The car is accelerating as it moves from A to B
Will the time taken for the car to travel the second 200 metres be more
or less than the time for the car to travel the first 200 merres? Explain
VOUT BNSWET,
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16, (continued)
(e} The light sensor at A is replaced by a student holding a switch.
|
student .
nmer
When the car passes A the student presses the switch and the timer starts.
When the car passes the light sensor at B the uumer stops.
Why does this arrangement result in a less accurate measurement of time? .
| |
|
|
|
[
1 1
[Turn over
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17. A block is attached to a hanging rmass using string as shown below,

hight gate

: [ — string
/ s:;n-;?th E-t
block with e e
card s
..L--""”"F'

When the hangping mass s released the block starts to move. As the block
passes the light gate the card interrupts the light beam.

{a) Describe how vou could find the instantaneous speed of the block as it
passes the light gate.

In vour description vou should
{i) list all the measurements you would take

(11} stare elearly how you would use these messurements to calculate the
instantaneous speed,

(b1 The hanging mass attached 1o the string 15 (-3 kilograms.
Calculate the wesght of this hanging mass.

b BT
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17. (continued)
{e) A large sheet of rough sandpaper is now placed on the table as shown below,
Lipht gate
timer
: |
A e L=
S = wa‘:' .
\ : — string
rough @
i sandpaper _
block with pap s Wi
card
TASS
I
_u-ﬂ"""fﬂ-’
The hanging mass 15 again released and the mstantaneous speed of the block
15 measured as 1t passes the hght gate.
How will this instantaneous speed compare with the instantaneous speed
measured mn part {a)?
Explam vour answer.
|
I
2
(d) A group of students 15 asked 1o investigate whether changing the mass on
the end of the string changes the speed of the block when it passes the
hght gate.
(i} List the factors which the students should change during the
INMVESTIZATION.
(i1} Last the factors which the students should keep constant during the
IAVESEITATIon.
— &
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18.

The dizgram below shows a lorry moving to the night.

L)

(fr)

(e)

(el

el —
o1 direction of
mavement

A force due to the friction of the air 15 acting on the lorry.
In which direction is this force actingr

State the effect that streamlining has on the force caused by the friction
of the mr.

State one way in which the dezign of the lorry could be changed o
make 1t more streamilimed.

A pedestrian is standing 200 metres ahead of the lorry,

The headlights and the horn of the lorry are switched on at the same
time.

Will the sound from the horn or the Light from the headlights reach the
pedestrian first? You must explain vour answer.

Mearks
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19. Many shops have automatic doors

{a} From the list below, choose a suitable ourpur device for an automatic doo

Bystem

ALTORATD
i

bell lamp LED

]

() State the energy change in the output device chosen in part (g)

motor

(¢} An npus

device wsed In some automatic doorT Systems

dependent resistor (LDR)

Sketch a graph to show how the resistance of an LLDR changes with the

brightness of the light.

reststance of

LDR

1
TrEmETY

[ et T

brightness of light

!.{;:.l_ Prepnlv-fioe

Maies
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20. A robotarm is controlied by voice commands. In the system below the inpur
device is connected to & computer which is linked to the rebot arm.

technician

(@) Name the input device which detects the voice commands from the

technician,

(#] When this svstem is being tested a cassette recording is made of the
technician speaking the commands, Later she listens to the cassette tape

being plaved,

Expluin why the technician does not think that the recording sounds like

her own voice.

(¢} The robot arm is removed for testing.

The arm is tested using the system shown in the diagram below.

Switeh P
off=10
on=1

— >—

Switch
off=10
i = |

robot
drm

Marks
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20, (¢) (continued)

(i} Identify the logic gate used in this systemn.

{it] ‘The 1able shows the possible logic levels of the switches,
Complete the table to show the cutput logic levels of the gate.

Lﬁfiﬁ-!t:liﬂf Lﬂﬁfﬁ‘-‘g}ﬁf Oherput logic level of gate
() i
f 1
1 {
1 1

{iif) Another svstern used dunng the testing of the robot arm contams an

extra logic gate,

Swiwch P
off =1

on=1

Switch
off =0

on=1

Describe fully how this extra logic gate will change the operation of

the svstem.

oot
A

[END OF QUESTION FAPER)]
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