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Tirohia mehemea e orite ana te Tau Akonga a-Motu (NSN) kei to pepa whakauru ki te tau kei runga
ake nei.

Me whakautu e koe nga patai KATOA kei roto i te pukapuka nei.
Tirohia ména kei a koe te Rau Rauemi L3—-PHYSMR.

Ki roto i 6 whakautu, whakamahia nga whiriwhiringa tohutau marama, nga kupu, nga hoahoa hoki/ranei
ki hea hiahiatia ai.

Me homai te whakautu me tétahi waeine o te Pinaha Waeine &-Ao (SI) ki nga tau tika o nga tau tapua.

Ki te hiahia koe ki étahi atu wahi hei tuhituhi whakautu, whakamahia nga wharangi kei muri i te pukapuka
nei.

Tirohia mehemea kei roto nei nga wharangi 2—16 e raupapa tika ana, a, kaore hoki he wharangi watea.
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PATAI TUATAHI: IAHIKO HOHOKO (AC)

Ko te whitihiko a-aria e whakaaturia ana i raro he 3000 nga hurihanga o tana pdokai matua, a, e 600
nga hurihanga o te pokai tuarua. E hono whakawhiti ana tetahi puna hiko 240 V__AC i te pokai
matua. E tihono ana te pokai tuarua ki tetahi ara iahiko a-waho.

3000 nga hurihanga / \ 600 nga hurihanga
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= > ara
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(@) (1) Tataihia te ngaohiko rms i te ara iahiko a-waho.

(i1) Tataihia te ngaohiko teitei rawa i te ara iahiko a-waho.

(b) Whakamaramahia he aha i whakamabhia ai nga uara rms hei whakaahua i nga ngaohiko AC.
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QUESTION ONE: AC

The ideal transformer shown below has 3000 turns in its primary coil, and 600 turns in the
secondary coil. A240 V__AC power supply is connected across the primary coil. The secondary
coil is connected to an external circuit.

3000 turns  / \ 600 turns

E D

= D external
290V, E D circuit
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(@) (1) Calculate the rms voltage across the external circuit.

(i1) Calculate the peak voltage across the external circuit.

(b) Explain why rms values are often used to describe AC voltages.
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(c) Kei te ara iahiko a-waho t€tahi parenga iahiko me t&tahi piipoapoa e ai ki te hoahoa. WA TE

KAIMAKA
ANAKE

Ko te auautanga o te puna hiko he 50.0 Hz.

O_‘:'_NYW\_

R=3.69Q L=165mH

Ma te tuhi i te€tahi hoahoa perehuri, whakaaturia he p&hea te tatai 1 te haukotinga (impedance) o
te ara 1ahiko a-waho.

(d) Ka tapirihia t€tahi piinga iahiko ki te ara iahiko a-waho, kia kdwaro ai te ara iahiko.

— __}—""mM

R=3.69Q L=165mH
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Whakatauhia te ngaohiko rms i te ptinga iahiko.
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(c) The external circuit consists of a resistor and an inductor as shown. ASSESSOR'S

The frequency of the power supply is 50.0 Hz.

O_‘:'_NYW\_

R=3.69Q L=165mH

By drawing a phasor diagram, show how the impedance of the external circuit can be calculated.

(d) A capacitor is added to the external circuit, causing the circuit to be at resonance.

— __}—""mM

R=3.69Q L=165mH
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Determine the rms voltage across the capacitor.
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PATAI TUARUA: NGA PUHIKO

E whakaatu ana te hoahoa 1 nga pthiko e rua e hono ana ki t€tahi ara iahiko. Ko te parenga a-roto,
ry, o te puhiko 11.0 V he 2.70 €, me te parenga a-roto, r,, o te pahiko 10.0 V he 2.50 Q.

(a) Kakatia nga pana S, me S,, &, ka waiho te pana S, kia tuwhera.

Whakaaturia ko te iahiko 1 roto i te ara iahiko he 0.0331 A.

(b) Kei te ahu pehea te rere o te iahiko ma te pana S,?

Whakamaramahia to whakautu.
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(©)

(d)

7
Kua kati te pana S, inaianei, a, kei te noho kati katoa nga pana.

Me whakaatu, ma te whakamahi i nga ture a Kirchhoff, ko te iahiko e haere ana ma te pana S,
he 1.87 A.

Kua tuwhera te pana S, inaianei, ka noho kati nga pana S, me te S,. I muri i te whakahaerenga
o tenei ara iahiko md t€tahi wa, katahi ka timata te hikokore haere o te pthiko 10.0 V. Ko te
whakapae a te€tahi akonga na te pikitanga o te parenga a-roto te ptitake.

Whakamaramahia he aha te panga o te huringa o te parenga a-roto ki te hiko e tukuna ana ki
te parenga iahiko 20.0 Q.

Ka whai wahi ki tetahi whakautu whanui ko étahi tataitanga tauira.
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QUESTION TWO: BATTERIES

The circuit diagram shows two batteries connected into a circuit. The internal resistance, 7|, of the
11.0 V battery is 2.70 €2, and the internal resistance, r,, of the 10.0 V battery is 2.50 Q.

(a) Switches S, and S, are closed and switch S; is left open.

Show that the current in the circuit 1s 0.0331 A.

(b)  In which direction will the current be flowing through switch S,?

Explain your answer.
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(c)  Switch S; is now closed so all three switches are closed. ASSESSOR's

Show, using Kirchhoff’s laws, that the current through switch S, is 1.87 A.

(d) Switch S, is now opened, leaving switches S, and S, closed. After this circuit has been
operating for some time, the 10.0 V battery starts to go flat. A student suspects that this is
caused by an increase in the internal resistance.

Explain what effect a changing internal resistance has on the power delivered to the 20.0 Q
resistor.

A full answer will include some sample calculations.
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PATAI TUATORU: PUNGAO

(a) Ite hoahoa irunga ake, ka noho tuwhera tonu te pana B, a, ka katia te pana A, e rere ai he

10

YYYN

whana ki nga papana o te ptinga iahiko.

Whakamaramahia he aha i piki haere ai te ngaohiko o te piinga iahiko ki te ngaohiko o te

pthiko.

(b) Ina hihiko katoa te piinga iahiko i te ara iahiko o runga ake, ka kawea he whana o te

8.60 x 107 C.

Tataihia te piingao e noho ana i roto i te piinga iahiko ina hihiko katoa.
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(c) E whakaatu ana te kauwhata i raro i te panga i waenga i te ngaohiko me te wa ina hihiko haere
te ptinga iahiko.

120 V o m oo o e e -

Ngaohiko

Wwa

Tatuhia tetahi atu anau ki te kauwhata hei whakaatu i te panga o te pikitanga o te parenga ki te
whakawhana o te ptinga iahiko.

E huakina ana te pana A inaianei, a, kua katia te pana B. Ka huri te iahiko i roto i te wa.

(d) Whakamaramabhia te panga o nga ptipoapoa ki nga iahiko ka huri i roto i te wa.

(e) Matapakihia he pehea te rokiroki i te piingao i roto i te ptinga iahiko me te piipoapoa i te wa
tonu e katia ana te pana B, a, me te wa hoki e tuku hiko ana te ptinga iahiko.
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QUESTION THREE: ENERGY

(a) In the circuit above, switch B is kept open and switch A is closed, allowing charge to flow
onto the plates of the capacitor.

Explain why the voltage of the capacitor rises to the voltage of the battery.

(b)  When the capacitor in the circuit above is fully charged, it carries a charge of 8.60 x 1073 C.

Calculate the energy stored in the capacitor when it is fully charged.
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(c) The graph below shows the relationship between voltage and time as the capacitor charges. ASSESSOR'S
USE ONLY
120V mm e e -
0]
g
S
Time

Sketch another curve on the graph to show the effect of an increased resistance on the

charging of the capacitor.

Now switch A is opened and switch B is closed. The current changes with time.

(d) Explain the effect that inductors have on currents that change with time.

Discuss how energy is stored in the capacitor and inductor at the instant switch B is closed,
and then while the capacitor is discharging.

(e)
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He puka ano ména ka hiahiatia. WA TE

KAIMAKA

TAU PATAI Tuhia te (nga) tau patai ména e hangai ana. ANAKE
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