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91526M Te whakaatu maramatanga ki nga punaha hiko

Nga whiwhinga: E ono

Paetae Kaiaka Kairangi
Te whakaatu maramatanga ki nga Te whakaatu i te hohonu o te Te whakaatu i te t6topd o te
pdnaha hiko. maramatanga ki nga pinaha hiko. maramatanga ki nga pdnaha hiko.

Tirohia kia kitea ai e rite ana te Tau Akonga a-Motu (NSN) kei runga i td puka whakauru ki te tau kei
runga i ténei wharangi.

Me whakamatau koe i nga timahi KATOA kei roto i ténei pukapuka.
Tirohia ména kei a koe te Pukapuka Rauemi L3—PHYSMR.

| 6 tuhinga, whakaatuhia kia marama nga whiriwhiringa tohutau, nga kupu, nga hoahoa hoki/ranei, ki nga
wahi me péra.

Me hoatu te wae tika o te Plnaha o te Ao (SI) ki nga whakautu tohutau, ki nga tau tika o nga tau tapua.

Meéna ka hiahia wharangi atu and koe mo 0 tuhinga, whakamahia nga wharangi watea kei muri o ténei
pukapuka.

Tirohia kia kitea ai e tika ana te raupapatanga o nga wharangi 2—15 kei roto i ténei pukapuka, ka mutu,
kaore tétahi o aua wharangi i te takoto kau.

Kaua e tuhi ki tetahi wahi e kitea ai te kauruku whakahangai (-~ ). Ka poroa pea taua wahanga ka
makahia ana te pukapuka.

HOATU TENEI PUKAPUKA Kl TE KAIWHAKAHAERE A TE MUTUNGA O TE WHAKAMATAUTAU.

© Mana Tohu Matauranga o Aotearoa, 2022. Pimau ana te mana.
Kaore e whakaaetia ana kia taruahia tétahi paku wahanga o ténei pukapuka ki te kore te Mana Tohu Matauranga e matua whakaae.




TE TUMAHI TUATAHI: NGA ARA IAHIKO AC

E tihuratia ana e George nga ara iahiko AC. Ka tiihonoa € ia t&tahi piinga iahiko € 54.0 uF (54.0 x 1076 F)
ki t€tahi parenga iahiko € 36.0 Q me tetahi puna hiko AC € 25.0 V__, 50.0 Hz, ¢ whakaaturia ana i te
hoahoa o raro iho nei.

25.0V_,50.0 Hz
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54.0 uF 36.0 Q

(a) Whakaaturia mai ko te 58.9 Q te tauhohenga o te piinga iahiko.

(b) Tataihia te iahiko o te ara.
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(c) Tataihia te rerek@tanga o nga ngaru i waenganui i te ngaohiko me te iahiko o te ara mo te ara e
whakaaturia ana 1 wharangi 2. Tuhia mai te mea o mua.

E pai ana t0 ta 1 te€tahi hoahoa koki panga ki te wahi ki raro nei.

(d) Whakamaramahia mai te ahua o ta te apiti i tétahi ptikopana ki te ara iahiko parenga-piinga whai
puna hiko AC tiori 1 te ara.

Timataria to tuhinga ma te whakamarama i te tikanga o te tioritanga i roto i te ara iahiko.
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QUESTION ONE: AC CIRCUITS

George is investigating AC circuits. He connects a 54.0 uF (54.0 x 1076 F) capacitor in series with a
36.0 Q resistor and a 25.0 V__, 50.0 Hz AC supply, as shown in the diagram below.

rms’

250V, 50.0 Hz
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54.0 uF 36.0 Q

(a) Show that the reactance of the capacitor is 58.9 Q.

(b) Calculate the circuit current.

Physics 91526M, 2022



5

(c) Calculate the phase difference between the supply voltage and the circuit current for the circuit
shown on page 4. State which one leads.

You may draw a phasor diagram in the space below.

(d) Explain how the addition of a suitable inductor to the resistor-capacitor circuit with the AC supply,
can make the circuit resonate.

Begin your answer by explaining the meaning of resonance in a circuit.
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TE TUMAHI TUARUA: TE AUTOHIKO

E tihuratia ana e David nga piikdopana me nga auto.

Ka whakamabhi ia 1 tetahi ptikopana 1.60 H, 22.0 Q, ka tuhonotia ai ki tetahi puna hiko 12.0 V. E taea ana
te ki, he piikopana e hatepetia ana me t€tahi parenga iahiko te ptikdopana, e whakaaturia ana i te hoahoa o
raro nei.

120V

L R

1.60 H 22.0Q

(a) Tataihia te iahiko o te ara i muri i nga aumou wa e rua, ka katia rawatia te panahiko, ka timata ana
hoki te rere o te iahiko.

(b) Tuhia mai te ngaohiko puta noa i te piikdpana me te ngaohiko puta noa i te parenga iahiko ka ronaki
ana te iahiko.

Te ngaohiko puta noa i te pikdopana =

Te ngaohiko puta noa i te parenga iahiko =

(c) Kia eke rawa te iahiko ki t€tahi uara ronaki, ka huakina te panahiko, ka heke iho hoki te iahiko ki te
kore i te 2.50 x 1072 s.

Tataihia te rahi o te ngaohiko poapoa e toharite ana.

Tuhia mai te ahunga o te ngaohiko poapoa puta noa i te piikdpana.
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(d) Ka whakakapia te parenga iahiko e 22.0 Q ki t€tahi parenga iahiko e 44.0 Q, ka katia ai te panahiko.

Whakamaramahia mai, ma te whakatairite a-rahi nei (te maha), nga panonitanga ka puta mo:

. te rahi o te iahiko morahi mai 1 te ara iahiko
. te pumau o te wa
. te piingao ka puritia i roto i te piikdpana kia ronaki ra and te iahiko.
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QUESTION TWO: ELECTROMAGNETISM

David is investigating inductors and magnets.
He uses a 1.60 H, 22.0 Q inductor, and connects it to a 12.0 V power supply. The inductor can be
considered as a pure inductor in series with a resistor, as shown in the diagram below.

120V

L R

1.60 H 22.0Q

(a) Calculate the circuit current after two time constants, once the switch is closed and current begins
to flow.

(b) State the voltage across the pure inductor and the voltage across the resistor once the current is
steady.

Voltage across the pure inductor =

Voltage across the resistor =

(c)  Once the current has reached a steady value, the switch is opened, and current falls to zero in
2.50 x 1072 s.

Calculate the size of the average induced voltage.

State the direction of the induced voltage across the inductor.
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(d) The 22.0 Q resistor is replaced with a 44.0 Q resistor, and the switch is then closed.

Explain, by comparing quantitatively (how much), the changes that will take place for:

. the size of the maximum current drawn from the circuit
. the time constant
. the energy stored in the inductor once the current is steady.
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TE TUMAHI TUATORU: NGA PUNGA IAHIKO | NGA ARA IAHIKO DC

E whakahaere ana a Anne i &tahi whakamatautau e whakamahi ana i nga papana-whakarara maitai hei
tiihura i nga piinga iahiko. Ka tiihonotia e ia nga papana maitai e rua, ko te 0.160 m? te horahanga, ki
tetahi ara iahiko DC € 9.00 V.

9.00V
I
|I

Nga papana maitai

Ko nga papana o te plinga iahiko e ki ana i te hau takiwa (g, = 1.00) kua 1.00 x 10~ m te tawhiti o t&tahi
1 tetahi.

(a) Whakaaturia mai ko te 1.42 x 10~°F te aheipuringa o te piinga iahiko.

(b) (1) Tataihia te plingao e puritia ana i roto i te ptinga iahiko ka oti ana te whakahiko.

(i) Whakaahuatia te panga o te whakaurunga o t&tahi hiti maeka, e 7.00 te piimau o te piikawe-
kore, ki waenganui i nga papana piinga iahiko ki te plingao e puritia ana i roto i te piinga
iahiko.

Matai Ahupingao 91526M, 2022



11

QUESTION THREE: CAPACITORS IN DC CIRCUITS

Anne is carrying out some experiments using parallel metal plates to investigate capacitors. She takes a
pair of metal plates with an area of 0.160 m? and connects them to a 9.00 V DC supply.

9.00V
I
|I

Metal plates

The plates of the air-filled capacitor (¢, = 1.00), are separated by a distance of 1.00 x 107 m.

(a) Show that the capacitance of the capacitor is 1.42 x 10 F.

(b) (1) Calculate the energy stored in the capacitor once it is fully charged.

(1) Describe the effect on the energy stored in the capacitor when a sheet of mica with relative
permittivity of 7.00 is introduced between the capacitor plates.
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(c) Katahi ka momotu a Anne i nga papana mai i te puna hiko DC e 9.00 V kia tihaha a-hiko ai nga
papana. Katahi ia ka whakawehe i nga papana.

Whakamaramahia mai te hua ka pa ki te:
. whana kei nga papana

. ngaohiko puta noa i nga papana.

(d) Katahi a Anne ka whakamatau i te tihono 1 nga ptinga iahiko rereké, kia hatepe, kia whakarara hoki,
puta noa i te puna 12.0 V, e whakaaturia ana i te hoahoa o raro nei.

120V

6.00 x 10> pF

4.70 x 10 puF |

| |

| | 2.00 x 102 uF
| |

I

Tataihia te ngaohiko puta noa i te piinga iahiko e 4.70 x 10 uF.

Timataria to whakautu ma te tatai i te tapeke o te aheipuringa.
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(¢)  Anne then disconnects the plates from the 9.00 V DC supply, so that the plates are electrically
isolated. She then pulls the plates apart.

Explain what would happen to:
. the charge on the plates

. the voltage across the plates.

(d) Anne then experiments with connecting some different capacitors, in series and in parallel, across a
12.0 V supply, as shown in the diagram below.

120V

6.00 x 10> pF

|
4.70 x 10*> uF | |

I I 2.00 x 102 uF

Calculate the voltage across the 4.70 x 10% uF capacitor.

Begin your answer by calculating the total capacitance.

Physics 91526M, 2022
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He wharangi anoé ki te hiahiatia.
Tuhia te tau timahi ména e hangai ana.

TE TAU

TUMAHI
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Extra space if required.
Write the question number(s) if applicable.

QUESTION

NUMBER
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