PHYSICS Stage 3A/3B
Semester 2 Examination, 2011
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SECTION ONE: Short Response 54 marks (30%)
This saction has 13 questions. Answer ALL questons. Wrke yout angavers in the spaces provided
Sugpested working Sme for this section 1 54 minutes.

Question 1 (2 marks)

The diagram below shows a boat taking shelter #om large waves Behind a stone barrer Explain why
the boat & stil a2 riak of damage Som the waves.

WAVES

Question 2 {4 marks)
Hamish, who has & maas of 650 kg & wolking

dICss @ Pgh wire suspended Betwesn wo =
baldings. The wire makes an angle of 10" 10 te _~\L,
Ponzontal where it s aRached at ether end. Fird Tor  pumm—
B lenscn i the wire,

SEE NEXT PAGE



PHYSICS 4 STAGE 3

Question 3 {4 marks)

b 4 - > - - . _—
The aSie Delow shows P 6 types of sub-atcx PETCOs KNoWn 35 Quarks and e propories

Strange s ] ! -9 C] ' °

Chevrred c - ) .t ’ 3

-
-
-~

Sottom b i : 0

Top | ’: ' ® b} ¢ .t
i e )

(3) Use the nomaton in 2w tabtie 10 comeiets the tabie Dolow 10 85w the come

v Ll . CO%LON of the

FIOM-Myngs Maeson and the Xoon-oius meson

Fon-plus . 0 0 U 0 0 ud
YNy = 0 0 0 0 0
Kaon-plus K 0 +1 0 U 0

(4 marks)

(b The consttvents of a preton can be representod by uud and an antiproton by wisd

Usa this nofation 10 show the constituents of e lolow nY

Neutron

2oyt oy - - -
AT NS (4 Marks)

SEE NEXT PAGE
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Disgram |
2 Diagram 2

= — ) $4
-0.X3

— - =13 A = 660nm A =470am A = 430wm
SE |
mm)cv ol N &‘ Vb;'“

A

-— — 3.6

On dogram 1, show with arrows the election Sanstions Tat gve tiss 10 e red, Blue and viclet
lmes in the visibie spectrum of hydrogen, Label the arrows as R, B and V respactively

Question § (4 marks)
m'wm'ummunnmtzmmmmm.n
(a) Mtw.mbmuagﬂmummm? (2 marks)

(Take Mubble's Constant to be 160 kmv'sec pav melion Sght-years)

) &mmm'sw-mmwmumm (2 marks)

SEE NEXT PAGE



PHYSICS L} STAGE 3

Question 6 (5 marks)
mmmmmfuumwmmwmnmwwowmm
" . .
I »Y
(LAY
0l m
] v
oV
§
(a)cummmfwwmmwpum (Y mark)

(@) On the diagram, mmmmmmmum (2 mark)

e} mmumummmmozm Find s find velooty (2 marks)

Guestion 7 (3 marks)
TmMWM.MMWW ahrcomtmwouwdw

(a) mmmmmmmmumwwownswmwwm

Pand? Crcle the correct word {1 mark)
GREATER LESS SAME
) Emnwymmmommmms) 4
-
-
- LOAD

SEE NEXT PAGE



Question & |5 marks)

The mass of Pluto wirs not kaown untl it was discovered 2t Piuto had & mooa Explasn why thes face
nwmmmmwm.aommmwmmmm»
maks and include appropnate equations n your explanation

Questicn 9 (€ marks)

of current camying conducioes. Indicate clearly the
fieids in each situation In (b) be sure o ndicate the shape of the

Yhoaugmmbobwuwddmww
shape and drecton of the magnetic
fald on the card

'Y Cwrrere

™ TN
= e

T YT

4 !
‘becbpnrery

SEE NEXT PAGE



PHYSICS 3 STAGE 2

Question 10 (6 marks)

/ 2 LIGHTNING STRIKE & \

— Hoas

N

L e
|

FUB S0 SUS TRA L. A% 53 ¢

emummsWMmummmmmumammwumun
“Waveling 10 meet” the ight from the riont strke In fact Scphie does olserve the front strke first but
mmmammwmmwtouNMdmm.

a) l.mwfcﬂuwﬂhmdwmsmwmnmw‘ﬂwmbymdmg
:m»emrmaydwum {3 marks)

&) mmmowummm«mmmemmm (3 marks)

SEE NEXT PAGE



Question 11 (4 marks)

A while wooden car & reased and alowed 19 FOH GOWN 2 S0P a4 shoan below. The SCpe = made
of uminum and " Cir contains a smal 50 Gram lead mass

SO GRAM - Rt
LEAD MASS !

T TOY WOODEN

Can

ALUMINIAS
RN

AL the same lme o simélar grey car i refeased o an dertcal siope. This car cortans a 150 gram
slosd magnet

150 CAAM STERL
RAR MAGNEY

\‘
= TOYWOODEN

CAR

— ALUMINIUM
IAMP

1 .
Virsch car will reach the botiam of ds ramp first? Explan using aggropnate Prysics

You should ignore the efects of friction.

EANOHNs

SEE NEXT PAGE



Queation 12 (5 marks)

W!WMMMMdamwmwmm
mzmmwmaummmmmw i

Grph) : /fﬁ ' Jf ‘1\
/s

|

>

-

o ]
2
0 < — :
ot 0 N I’ ) |
P -
B R

{a) Amphtude
(0) Period

{€) Freaquency.
(d) Wavelength: Y
(e) Veloaty.




1"

Question 13 {3 marks)

memwmm-ommnmm_

(] MNWWMNMWWMthQMMM
(2 marks)

End of Section One

SEE NEXT PAGE



SECTION TWO: Problem-solving 90 marks (50%)

Tha section has 8 guestons Answer ALL guesbons Wirite your answers n the spaces provided
Sugpested working tme for this sachon is 90 minutes.

Question 14 {12 marks)
Light can be produced by excang electrons within atoms.
(@) mem.muhmmuhauwmhom7

(4 marks)

{c) mowmmmmwaammmnmwmwm
soes of B Sun a5 viewed from Earth. Note: | Angstrom » 10 m

1

| — - oo e
' - | .y T |y —
] o T 1900
Wavelength in Angetssoen

SEE NEXT PAGE



() smmmmmnmmm.umun&nummo
A

) mm.Aasmmwummummdw&m

{1 mark)

. Enpumrowhunsnumommummdmwcmm
mmm).mumm.mwbmu(m.

(2 marks)
(#) Explan briefly how & ke absorption Spectrum i formed.

{3 marks)

SEE NEXT PAGE



Question 15 (13 marks)

mmmm:mmmmmumwmmm
inlo edoctrcal energy. A bght metal rod, CO. & loaded with a mass M (diagram 1) and is able
wmwmmmmmmmwmlmnnmmas. The
maammmmummwuma.wwmmmumm
magnete: field 8 perpendicular to the page. (Diagram 1)

Diagram | Dwagraun 2 .

Constat
weed

Q¢ 'y

(a) &wmdqrmbm.ufuxummmwwmulmmmn
% faling with a constant speed. Show the forces as labeled arrows

L Just s i1 is releases 1 Dunng fs fall of conatant spoed

{ : =

(3 marks)

@)wwmtwmmmmmmamw

(3 maras)

SEE NEXT PAGE



15

(4] Oumwmmmoanmlmmmmco.mmdL.au
and g, whie the rod is falling & a constant speed (Diagram 2)
Note: g is #w acceleraton due 15 gravity (8 80 ms )

(3 marks)
(¢) Using your answer 10 () abowe and Faraday's Law of Inducsion #11) = Bl ghew that the
Conslant velocly attaned by P aded rod CO s

MgR

B

(3 marks)
QQ}Mchmmdmumwm.wmmme

(1 mark)

SEE NEXT PAGE



PHYSICS 16 STAGE )

Question 16 (14 marks)
Aumnn.mwwnmaom*mammmm.wm

85 ma ' ino 3 car traveling a1 25 ms ' in the same direction He wil drop from a poiet 35 m above the
passanger seat of the cae, which he wil land in

65 ms '

Bmst
— 2
———— e

(o)Ho-moeoumoummm:ommwmmmm (2 marks)

|b)MWMWMthMWM.nswnawhan‘w’
(hirtt Mmmwmmmwnw) {2 marks)

SEE NEXT PAGE



"

(€} Al e nstant shown in the Sagram. the helcopler is 477 m beding the car How leog should the
sntman wat before he makes his ump? (& marks)

mmaumaumm»u»umonmhnmmw

4o;mhummmmmhnm (2 marks)

SEE NEXT PAGE



PHYSICS 18 STAGE 3

Question 17 (13 marks)

Amdoodubmwmmmh.mmy The site he has chosen is 550 m from
his house. mmwumnnmmm»wwmvmsocm”pom
10 S48 summer sun

Homomdslomlm'w-Mnmobmmmmmwvocmmb
AC and als0 steps & up 1o 240 V mmmwurmmwmcsvocwuov
Ac.mnwasddNMnmohouumenmvw

mmmumummmmmmommdomm

Thofumanammmmwmwummw\ds(m%wmm.auho
Rouse (configuraticn B) or f £ doean! matter

[l —
.'«P‘ 7 .I.
"

- ./_.: '
“wvoem 3 0 ohm wires @ ﬁl@
308 VAC OUT 8

CONFIGURATION A (INVERTER AT SCLAR PANELS)

CONFIGURATION B (INVERTER AT THE HOUSE)

(8) What current is Nowing in the Sommmhmwﬁwahm?
Configuration A:

{4 marks)
SEE NEXT PAGE



(b) mmuwnuommumwummwmv
Configuration A:

{4 marks)

(<) By comparing the percentage efciercs of the two CONfQuUratons, make a recommendation
10 ™ farmer on which one 10 use

(5 macky)

SEE NEXT PAGE



METAL
SHEET

LOUD SPEAKER

SIGNAL J
CENERATOR TO SOUND METER

(a) m«mmmmmmmnmmm

ﬁmmnmmmmm

(3 marks)
(<) wtmmlommmcywﬂmm.mmumm
mmmmamuﬂm?

(2 marks)
(@) L«mmmmdeWMnﬂnwmuNMGM
than they wera near the speaker Explain this cbseevation

(2 marks)
SEU NEXT PAGE



Cuestion 1% (9 marks)

MWWynwmﬂhommdwmubn H conmsts of 3 365 kg
mmmmwmuwmmmm&smwwmmnn
wings of e gider A strong magnesc field in the region of The gider causes it to be propeled
forward The rads are 235 m agan

BISA
B —— e —

235m —_—r—
— DN

VOLTAGE

A‘ <—
The magnetic field s produced by powerdd eloctromagnets

() mwmamwoﬂmmam{mhopm)aam(mdhom)
{1 mark)
(b} Find the intenssty of e magnetic feld necessary 10 propel the giider forward with an
sccaleration of 26 ms” You may gnore B e¥ects of fiction

(5 marks)

(cpmcmmwwrmmmunwmmmmm&wu
the ghder ganed spoed. Explan her obsorvation.

{3 marks)

SEE NEXT PAGE



PHYSICS n

Question 20
TMGWOONMM.ZSSI@I:OM

MRt suspended from the end of o 15.0 kg,

7.50 m undorm aluminium pele

(o)&maﬂnwymdwm
(AB), showing all forces acting on ¢ 5. |

(4 marks)
(b)mww.onnuhcweﬂ(w;.

SEE NEXT PAGE

STAGE 3

(12 marks)
“»
»
>\ |

(4 mawks)



Queation 21 (13 marks)

Bamard’s star is 3 red dwarf (ax-star) that has 17% of cur Su's mass and 15% of owr Sun's
Sameter. Barnard's star stll radiates heat (and hght), But i much cooler 3N oW owWn Sun

Foe Bamard's star 1o have a planet with lauid water of its surface the planst woud need to be quie
Cicse 1o the star's surface. According 10 asiroromers, 3 sutable datance would be 0 06 AU, Such a
planet 5 3243 10 Do In the "Hatitabie Zone" Note one AL (astonemicsl unt) and is the rodus of orsit
for the Earth about the Sun

(a) Determine the time, n weeks. that it would take a planet in 1he habitable 200 10 orbit
Bamard's Star.

{5 marks)
(&) Barnard's star is in e constelaton Ophuchus and has a paraiac segle of
0.542 arc-second as measwred from Earth
L Wth the aid of a sutabile dagram. explan what & meant by pacailax angle and cutine
how it & measured

(5 marks)
i Find the distance fom Bamnard s Str 30 our Sun

(3 marks)

End of Section Two
SEE NEXT PAGE



Inawwumw.mmmmmnmmmmm T
uncartantes in the measurements of D and v are not shown

' v (no"')

S e - - ——— - —

0o

135
180
25
270
ns

0 (m)

140

27
W9
529
740

07

i)

140

168
205

274
310




® 0

(% Calculate the valuo of Div, for v* 225 ms™ wan

fgues and insect in the S0A0 in e tatle above.

in the table above. insan the untt for D1, into the space in the brackets. [1 mark)

acpropriate number of sigrificant
[% maek)

) mmum«.mnmomammpmvm.ma

the data pants are shown plotted below

3%

o

100

(S 1 waits)

1.50

2
v

0o

0.0
000

£00

On the gragh above.
) plotthe data poists for spoeds of 22 5ma ' and 31 Sms™

1009

1590

2000
vims'

() drarw the Sne of best ¢ for ol the dats ponts.

SEE NEXT PAGE

Jo.0o

500

12 manks|

[1 mark)



(@) Use your gragh in (c) 10 determine
(0 the total stopping distance O for a speed of 35 ms™'

[2 marks)
(M) the nteccept on the D\ avs
{1 mark]
(%) the gradent of the lne of best fr
[2 marks]
(o) Mm-mnm»mmu).mnnumuonmav
D
[2 marks)

n mmnmmmuumouo.amwmwm
the measwrement of the speed vis t 05 m s’

(1) For the data powt comesponding to v = 27 O m s".MNMQWm
the vakue of Oy,

[2 marks)

) Emdmommnmonbhmmwwmngmmduw-
MdOhwwdv.WWM # any. the taking of averages will
mwumnmmm

(2 marks)

SEE NEXT PAGE



Question 23 WHAT IS THE UNIVERSE MADE OF? (18 marks)
Adapted rom: Sownce Sews 23002011, Wl 179 Bsue 2. pl4-05 by Mowrs Wy
mummm--.mmmm—.

mmkm:mmmwmm:onumnmmnmnm.i«aMwm.tedcy.mmu
mmwudmummwwmmumgu”mmdm

A different matter

the galasies within the custer.

&wmmmm&maﬁmmﬂmmcbm $970s, afver the and coleagues had
muwmuheMdmmmammtmlmdmdwb;mtm:mt.m

W.'outhmidawdduMmmn‘muvymmwmmm.am‘mnm'
Mwumvmstmwmudmtmwwu Possibly wesghing o at a5 mech as 1,000 times
the mass of the proton But nobody Mas yet defiritively Getected a WIMP, despte decades of exgeriments
devgned 50 ot one.

Mystertous forces

Soeﬂhgdntmmuvmbhmmmmmammacimm. whose mysierion make
woenticts feel bhe mental wimps.

mn(mmmwmummmmsmm 1917, while modfyieg M new equationt
of general relativiny. mmmmyu«ym\mmm«mmmhmw,m.
mnommm&uxm«nomn:m.mmcwnmwenwmmwnm
that divzant galacies were fiying awary from each other. The universe. Heblide showed, was cxpanding 2 Md
mmmdmmownm.mqu Something hunny was gong on, giviag the

SEE NEXT PAGE



PHYSICS n STAGE 3

cmonmmsomlmWTm.AWRmMmdmm.wun
am"\\mywu&nmvnmo‘u'mm.'

a) mbnm.dmummmmwwdeWdh
Universe What constitutes the other 5% 7 (2 marks)

o) mmurmmmumnmmmmaw
WM&»MWMW (2 marks)

c) M“MMMNMNMWHiW (4 marks)

a) mmwnmummmmm
Why do astronomerns belave the particles must be massive? (2 marks)




Inawwumw.mmmmmnmmmmm T
uncartantes in the measurements of D and v are not shown

' v (no"')

S e - - ——— - —

0o

135
180
25
270
ns

0 (m)

140

27
W9
529
740

07

i)

140

168
205

274
310




e} lniﬂ?.mwmohumnmcoummmmw Yy do you
think Ensdein would have expecied the Universe 10 contract? (2 marks)

f mnumdmwmwnwmaw
_ marks)

) mmmmpmnmm.tmmmnm-
masa M 1o be
r 4x’

e - W em———

r' GM
whare G is the Newion's gravitational constart
-ym-z&ooow”comumamm.mmmdmw

Mmdtohmuhmdum(mhmdmwfa
wmnaummdmmmmzzsmm
(4 marks)

End of Questions
SEE NEXT PAGE









END OF EXAMINATION
SEE NEXT PAGE



