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TUMAHI TUATAHI: TE IAHIKO TOROTIKA (DC)

Ka taea tetahi wairehe motuka te whakatauira ma te whakamahi parenga iahiko. Ka taea tétahi
parenga iahiko te whakamahi hei whakatauira i te ptthopu irirangi. E rua nga parenga iahiko rahinga
rerek€ ka taea te whakamahi hei whakatauira i nga tukuoro rahinga rereké e rua. E whakaaturia ana
te ara iahiko i raro nei. Ko te parenga iahiko o te pihopu irirangi he 10 €, a, ko te parenga iahiko o
te tukuoro iti he 80 Q. Ko te iahiko mai i te pithiko motuka he 0.300 A.
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(a) Tataihia te ngaohiko ka whakawhiti i te pithopu irirangi.

(b) Tataihia te iahiko e rere ana i te Tukuoro A.

(c) He nui ake te hiko e whakamahia ana e te Tukuoro B i te Tukuoro A.

Whakatauritehia te parenga iahiko o te Tukuoro B me te parenga iahiko o te Tukuoro A.

Kaore e hiahiatia ana he tataitanga.
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QU ESTION ONE: DC ASSESSOR’S

USE ONLY

A car radio can be modelled by the use of resistors. One resistor can be used to model the radio
receiver. Two different-sized resistors can be used to model two different-sized speakers. The circuit
is shown below. The resistance of the radio receiver is 10 €, and the resistance of the small speaker
is 80 Q. The current from the car battery is 0.300 A.
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(a) Calculate the voltage across the radio receiver.

(b) Calculate the current passing through Speaker A.

(c) Speaker B uses more power than Speaker A.

Compare the resistance of Speaker B with the resistance of Speaker A.

No calculations are required.
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(d) Ka taea te puhiko motuka 12 V te tihono atu ki tétahi ramamua motuka. Ko te whakatau mo
tetahi o nga plirama o te ramamua o te motuka he 12 'V, 60 W. Ko tétahi piirama whare noa he
240V, 60 W, a, kei te tuhono atu ki te ratonga hiko 240 V o te whare.

(1) Mahia nga tataitanga hei whakamarama ko tehea te piirama (te piirama o te motuka, te
purama ranei o te whare) he nui ake te iahiko e rere ana i roto.

(1) Matapakitia he pehea te tiahoaho o te piirama motuka e whakataurite ai ki to te plirama
ptinoa o te whare.

Ko te whakapae he orite te momo o nga piirama e rua.
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(d) The 12 V car battery can be connected to a car’s headlight. One of the bulbs in the car’s
headlight is rated 12 V, 60 W. A normal household bulb is rated 240 V, 60 W, and is connected

to the 240 V household supply.

(i)  Carry out calculations to explain which bulb (the car’s headlight bulb or a normal
household bulb) has more current passing through it.

(i1)) Discuss how the brightness of the car’s headlight bulb compares with that of the normal
household bulb.

Assume both bulbs are the same type.
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TUMAHI TUARUA: HIKO PATEKO'

I roto i tetahi purere hihi-X, ka tukuna e tetahi tarahu whakamahana nga irahiko mai 1 t€tahi pereti
e whakawhana torarotia ana e kiia ana he pito toraro. Katahi ka whakaterehia nga irahiko e tetahi
whaitua hiko kei waenga i te pito toraro me t€tahi pereti tangitene hihiko oho e kiia ana he pito
torunga.

Kei te tithono te pito toraro me te pito torunga ki teétahi puna ngaohiko kaha o te 20000 V. Ko te
tawhiti 1 waenga 1 nga pereti pito toraro me te pito torunga he 0.050 m. Na nga hihi irahiko ka
tukuna nga hihi-X mai i te pito torunga.

Whana ki te irahiko  =1.60 x 10°1° C
Papatipu o te irahiko =9.11 x 103! kg
nga hihi-X

. ito G +
pito toraro (—) pito torunga (*)

hihi irahiko

OvV------ 20000 V
Pito toraro | *pito torunga

20000V

E whakaatu ana te hoahoa i te taha matau 1 te whakanaha hei

e _ . o <+« 0.050m —
whakatere i nga irahiko i te wa e wehe ana i te pito toraro.

(a) Tataihia te kaha o te whaitua hiko i waenga i nga pereti, tuhia hoki tona ahunga.

(b)  Tuhia he aha te momo piingao kei t€tahi irahiko i te pito toraro (pereti toraro), a, ka ahatia
taua piingao ina neke haere atu taua irahiko ki te pito torunga (pereti torunga).

! hikotd
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QUESTION TWO: STATIC ELECTRICITY

In an X-ray machine, a heating element releases electrons from a negatively charged plate called the
cathode. The electrons are then accelerated by an electric field that exists between the cathode and a
positively charged tungsten plate called the anode.

The cathode and the anode are connected to a high voltage source of 20000 V. The distance
between the cathode and anode plates is 0.050 m. The beam of electrons causes X-rays to be
released from the anode.

Charge on an electron = 1.60 x 1071° C
Mass of an electron ~ =9.11 x 103! kg

X-rays

cathode (-) anode ()

electron beam

20000V
OV------ 20 (-)I-OO v

Cathode_ Anode

The diagram on the right shows the arrangement to accelerate

the electrons as they leave the cathode. < 0.050m

(a) Calculate the electric field strength between the plates, and state its direction.

(b) State what type of energy an electron would have at the cathode (negative plate), and what
would happen to that energy as the electron moved towards the anode (positive plate).
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Tataihia te tere o te irahiko i te wa ka tae atu ki te pito torunga (pereti torunga).

I te tau 1909 i whakamahia e Millikan nga pereti konganuku e rua i hihiko kdarotia kia mau
tonu te tino tere o tetahi pata hinu hihiko i te wa e whakamatautau ana ki te kimi i te hihiko o
tetahi irahiko. Ma tetahi rerek&tanga o tana whakamatautau ka tii noa tetahi pata hinu.

Ka whakaatu te hoahoa i raro i tétahi wahanga o te taputapu.

+V
nga rehuy, °
pata hinu e T

o
] [

o

el

karu wharahi he pata hinu arai hiko
/' hihiko ti noa
korekore Kotaha J)
-V

Matapakitia i pehea te mahi kia ti noa te hinu pata i waenga i nga pereti.

I to tuhinga matawhanui me

. matapaki i nga topana e pa ana ki te pata hinu
. whakaahua he pehea te paheko o nga topana kia tii noa te pata hinu
. whakamarama mai i te momo hihiko me whai te pata hinu kia noho ti noa.
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Calculate the speed of the electron as it reaches the anode (positive plate).

In 1909 Millikan used two oppositely charged metal plates to keep a charged oil drop falling
at terminal velocity when he was experimenting to find the charge of an electron. A modified

form of his experiment keeps an oil drop stationary.
The diagram below shows part of the equipment.

spray of R TV
oil drops °© T

o
] [

° insulating
microscope stationary Spacer
charged oil drop
vacuum Side view J)
-V

Discuss how it was possible to make the oil drop stationary between the plates.

In your comprehensive answer you should

. identify the forces acting on the oil drop
. describe how the forces can combine to cause the oil drop to be stationary
. explain what type of charge the oil drop must have in order to remain stationary.

Physics 91173, 2016
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TUMAHI TUATORU: AUTOHIKOTANGA

ara maitai

X X X X XAX XX X X

*I

X X X X x@x X x X X 10V
0.160 m :

X X X X XEBx X X X X

1

1

X X X X XEx X X X X

v

X X X X xXBx x x x ‘><\—/.

E watea ana t€tahi matira AB he 0.160 m te roa, ki te réreti, me te kore waku, ki nga ara maitai

whakarara e rua. Kei te hono nga ara e rua ki tétahi puhiko 12.0 V kia mahia ai e te matira me nga
ara t€tahi ara iahiko kati ina katia te pana. He 20.0 Q te parenga o te matira AB, a, he kore noa iho
te parenga iahiko o nga ara. Ka whakamaua he whaitua autd taimau, he 1.50 x 1073 T te kaha, kia

hangai ki te papa o ténei ara iahiko.

Ina katia te pana, ka neke te matira AB.

(a) He aha te ahunga ka neke te matira AB ina katia te pana?

(b) Tataihia te rahi o te topana i pa ki te matira AB.
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QUESTION THREE: ELECTROMAGNETISM

metal track
X X X X X A X X X X X
* [
X X X X X X X X X X/lz 0V
0.160 m :

X X X X xXBx x X X X

A metal rod AB of length 0.160 m is free to slide, without friction, on two parallel metal tracks.
The two tracks are connected to a 12.0 V battery so that the rod and the tracks form a closed circuit
when the switch is closed. The rod AB has a resistance of 20.0 Q, and the tracks have negligible
resistance. A uniform magnetic field, of strength 1.50 x 1073 T, is applied perpendicular to the plane
of this circuit.

When the switch is closed, the rod AB moves.

(a) In what direction does the rod AB move when the switch is closed?

(b) Calculate the size of the force experienced by the rod AB.

Physics 91173, 2016
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Ka tangohia te puhiko ka whakakapihia ki te€tahi waea kawenga hiko, e ai ki te whakaaturanga i
raro. Ka peia te matira AB ki te taha mau ki te tere pimau o te 3.0 m s

X X X X XpAX X X X

+I
X X X X xX@x X X X
0.160 m 3.0ms

X X X XXX X X X

X X X X XX X X X

X X X X xBx x X X

(c) Whakamaramahia mai te take e puta mai ai te ngaohiko.

(d) Tataihia te rahi me te ahunga o te iahiko whakaputa (iahiko a-tikanga) e rere ana i te matira
maitai ina nekehia ki te taha maui me te tere piimau o te 3.0 m s,
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The battery is removed and replaced by a conducting wire, as shown below. The rod AB is pushed
to the left at a constant speed of 3.0 m s,

X X X X XpAX X X X

+I
X X X X xX@x X X X
0.160 m 3.0ms

(c) Explain why a voltage is induced.

(d) Calculate the size and direction of the induced current (conventional current) flowing through
the metal rod when it is moved to the left with a constant speed of 3.0 m s/,

Physics 91173, 2016
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He wharangi ano ki te hiahiatia. MA TE

KAIMAKA

TAU TOMAHI Tuhia te (nga) tau timahi ména e tika ana. ANAKE

Ahuptingao 91173M, 2016
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