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PHYSICS
Unit 3

Trial Examination
QUESTION AND
Total writing time:

ANSWER BOOK
t  hour 30 minutes

Structure of book
Section Number  o f  Number  o f

questions marks

A - Core areas of study
1. [,4o1 or in One and Tu,o D nrc|rs o|rs
2 .  E lec l ron  cs  and Photo | r i cs

18
L 2

40
2 5

B - Detailed studies

1 .  E i | rs te  n  s  Spec a l  Re la t  v  tv
OR 2 .  Inves t iga t ing  N4ater ia ls  and lhe  r  usc  | | ]  s t ruc tu res
OR 3 .  Fu  r ther  E lec t ronrcs

9
10
1 1

2 5
2 5
2 5

90Total

.  Students are pern l i t ted to br ing in to thc ex. ln l inat ion roon.r :  pens,  penc ls .  h igh ghters.  erasers.  sharpcncrs.
ru ers,  up to two pages (onc 44 sheet)  o f  pre wr  t te  r ' r  notes ( typed or  handwr i t ten)  and an approved sc ient i f ic
ca lc  u la tor .

'  Students are NOT pernr  t ted to br  ng nto the exanr  fa t  or r  roor ' l r :  l l lank sheets of  paper  and/or  whi te out
l iqu id. / tape.

Mater ia ls  suppl ied
.  Qucst  Lr '  : l r r l  i r rsr \ - . r  bool .  o i  2E p. :ges.  r ,  t : r  . t  dot : tc l t : r l t  e  for r ru la sheet  in  the centrefo d.

lnstructio ns
.  Dctach t l le  fo f  , ' r . [ ]  . i  s ' ree l '  ar |  l l 'e  {  e l l t re  of  th is  l look dur  ng readtng t ime.
'  Wrr te your  name rr  t l re  Sr l . iac prov ded above on th is  page.
.  AnSWer a quest  of rs  r r  t l t  s  q! test ion anct  anSWer book where ind icatcd.
'  A l l t ,ays show your  v lorkrng \^ ,here space s prov dcd and p a lce your  answer(s)  to  mul t ip  e choice quest ions

n the box prov ded.
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SECTION A - Core

Phvs i c \  L l n i t  . l  T r i u l  E ru r r i n i r ( i r r l

Instructions firr Section A

Ansu'er al l  quest ions fbr both Afcas of  studv in this sect ion ol  the papcr ' .

Area of study I - Nlotion in one and two dimcnsions

Questions I to I rehte lo the.fttlktwing inlbnnation

Ciraig orvns a snral l  l . toat that can travcl  at  r  \pccd of -5.0 nr s l .  Claig takcs thc boat
l i rer u 'her-e the currenl  is l 'kru ' ins at .1.0 nr s '  East.  Tlre t l is tancc betucen thc banks
l i l c l  i s  l l 0  m .

A
' - 'O. ' . -

EA

-

r>
4 0 m s '

Quest ion I

\Vhat is thc fastcst  possiblc t i r r rc l i r r  Crt ig to tnr\  c l  l l 'onr onc sidc of  thc f ivcr to thc ot l lcr . )

s

[2 marks]

Quest ion 2

Rather t l r i rn - j r rst  crrssir . rg the f i \  er  l }om one si t l t '  to the other Craic \ \  : rnts to tnrr  c l  t l i rcct  lv

frorrr  l . ro int  A to point  B due SoLrth on thc othcr hank.

Orr t  l rat  bear ing shoulr l  C'r-aig s lecl  the bolr t  in ort lc l  lo lcuch point  B.t

o

to  a loe . r l
o t  t h c

N

O

B

l3 marks I



S I . \ \ '  Pub l i sh in !  100( l

Question .l

l lou krng does i t  lakc C'r l ig t ( )  t l l r  c l  d irecth l iorrr  A to B l

Question 3

What is C'r 'a ig 's spcct l  lc lat i rc to thc r i \er  botk)nr ls hc t lavels dircclh l l -orn A to B' l

Phr  r i c s  I  I n i t  J  T r i l l  I r r un t i l a l i on

s

l2 mnrks I

n l s

[2 marks I

Questions 5 to 8 relate to the.fbllowing inlbrnntion.

A \ tu I l  ( l f i \  c r  l i t ter rPt \  lo  corrp lc tc  l  d l re  der  i l  le iLp in  h is  c i l r  i tc r 'oss t \ \ 'o  l i t r ) rps.  I  he sct  Lrp is
rhou n in  thc ( l i l rsr ln l  be lon.  I 'hc rar lp  is  sct  a t  an a l tg lc  of  l0 ' '  to  t l rc  hol izonta l .
I I i :  t l r k c  o l l  s p c ' c t l  r s  l 0 , r r , ' .  A r r L , , , , c  t h a t  a i r  r e s i s t i u t c e  i s  n c g l i - u i b l c .

t loLrnc l



I

I ) h r : r c :  [ ' n r t  ]  
- f l i . r l  

l : r i L r l i r r a t i L r r r1r  S l  , \ \  I ' L rb l i ' h ins  11X)6

Quest ion 5

\ \ ' ha t  i s  thc  n r i l \ in lL ln rhcight the cur rc lchcs aboYc thc ground /

IJ nrarks]

Question (r

Hot long \ \ 'a\  fha clr  i r r  the l i r ' l

[2 nra rks ]

Quest ion 7

\ \ ' l rat  i r  thc l to l izonl lL l  { rrp br l \ \ 'ccn the t \ \o ranlps i f  thc rhircr- . jLr . t  r l rkc\  i r  \Lrccc\\ l i r l  lc iLp' . '

nl

s

l 2  I na rks  j



L! . r  S  IAV t \ rb l i sh ing  l l x ) ( r I 'h ls ics  LJn i t  I  T r iu l  I }anr in l t ion

Question ll

Which of  thc choiccs
poir) t  M sho\\  n on thc

( ' \  H) givcs thc bcst dircct ion
ple r  ior"rs diagrarn l

tir| thc net lbrce on the cilr at tlre

C( ;

t l
t l
2 marks

Questiotts 9 to l -l relate lo the J'ollowing inlbrnatiott

A bic l  c lc l ido rLnd his bikc hi i r  c r  eonrhinct l  rnass of  E0 kg. I  he c1'c l ist  is supplf  ing l r
.on\tant dr i r  inc t i r rce throuch the pedals.  The nrot ion of  thc c1'c l ist  is opposecl  l . rv a r  ar ietr  ol '
l l  ic t ion l i r rccs inclLrding r i r  rcsist iLncc' .  Tlrcsc l i ic t iorrr l  l i r lccs ru r-  NC)l '  constant.

Quest ion 9

On the diaglanr bclou indic l tc thc t i r recs lct ing hor izontal l r  on the c1'c l ist  and his hic lc lc
u l rcn hc is t lar  cJl ing l t  constur) t  :pccd t  h i lc 5 ul) l ) lv ing a constanl  c l l i r  ing l i r rce.

[2 rnarks]



-

Phrs icr  L  n i t  I  I - r ' ia l  Err rnr inat ioni i r  S '1  V  l ,uh l i \h i r r i r  l0 (X)

The t r -apl r  bc lou 'sht tus thc f r ic t ion l i rces opposin-u the c1 'c l is t 's  nrot ion us l  l i rnct ion o l  t l tc '
d is tancc that  the cyc l is t  has t ravel led l lon l  rcst  r long I  hor izonta l  r -oad.  T l re cvc l is t  is
p lov id inu a const tnt  dr iv ing f i r rce tnd reachc\  a f ina l  const tnt  spccc l  a f icr  l iO r r ret res.

trictional
torces

(N)

450

400

350

300

204

1 5 0

1 0 0

50

0

10 20 30 40 50 60 7A

distance travel led (m)

Quest ion l0

What is the nr i l l rn i tudc ol  lhe cor l \ tant t l r rv ing lbtcc suppl icd b1" the cvcl ist)

N

[2 marksl

Question I l

Hou. nruch tutal
l (X) nrctr-e s l l -orrr

r ' "ork  has been ikrne b1 the cyc l is t  a l te l  hc has t r rvr - l led iL  d is tuncc o1 '
l r  i :  s t i t r t  ing posi t ion. '

J

[2 nrarksl
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Qucst ion l2

I I  i t  took I t i rn l0 secortds to t ra\c l

I ' h vs i cs  L . l n i t  I  l r i u l  I . . r i i r n i r a l i on

the I i rs t  l (X)  nret res \ \ 'h  t  po\ \er  \ \ i ls  thc c) 'c l is t  gcr)crat i r )g l

w
l2 marksl

-2
ms

[3 nrarksl

Que st ion l3

Whut n as thc rragni trr t lc ot  thc ucceler:r t ion of  the cvcl ist  at tcr  60 nret les l

Question l-l

Whi le  uork ing orr  lL  ' r r t . ' l l i tc  in  r r rb i t  uround thc l ]a f th  an
i rs l ronul l  le ts  i :o  o l  h i :  sPgg i l l l l  r lc . i l l rcd t  lcnc l r .  Which o l  lhe
o p l i o n s  ( A  E ) b e s t  r l c . e l i h c '  l h t  p i r l h  o l  t h c  u l e r c h  t h e  i n s t l r ) t
i t  \ l ips t iec I .nrnr  thc i l \ t r ( )n iLLr t  \  ! f iL \ l l  . )

t l
t l
2 marks



(r S f.\\ '  l 'Lrblishin-g 100(r

Questions I 5 & I6 relate to thc .fitlbwing in.lbrnution.

! { t . , , r r ,

3.82  x  10r  m

Phr  s i cs  I Jn i t . l  l - r ' i r l  l ] \ . l r n i n l l i on

Diagram is
NOT to scale

al  t l lc  Nlo()n 's  loc l t io t t  l

\  ks- '

p rrr ir rks l

m  s - l

[2 marks]

\ '{ nss ot l l l l th

R l r r l iL r :  o f  X ' loor t

Qrrcstion | 6

Wlrat rs thc sprcctl ttf tlrcNl( ) ( ) l  ;L fu t t l lL l  the  F . l r th  l

=  5  9E  x  l 0 r r  kg

= - i . l l l  x l0 '  nr

Qucstion l-i

Whut is the sl lcn! t l t  o l  thc [ :at ' th 's gr-ar i lat ional  l ic ' lc l



( r r  S  L \ \ '  Puh l i rh ins  1006

QuL'stittrts I7 & Itl rclotc trt thc !tllrtwing inlornatittn-

Qucst ion l7

\ \ 'hat i r  the speet l  o l  l l re ionrhinct l  r  rn urrr l  c i t r  t t  lhc instart  a l ' ter  the col l is ion l

Phys i c \  L l r r i l  - l  T r i i r l  I - . r a r r r i l ] a l i on

The i l iagr i t r t t  be lou :horr  s  u co l l is ion about  to  happe n.  The r  rLn has : . r  r r rass o l  2 l (X)  k i logrunts.
Thc van is  t ravel l ing *  i th  l r  spccr l  o t '  l -5  nrs '  a t  the instanl  o l ' thc co l l is ion.  T l re ca l  has a nrass
of  710 k i logr-anrs and is  s tut ion. r r , \  l t : r  \ t ( ) l )  . , i tn . just  l ) r ' i ( ) r  t ( )  thc co l l is ion.  L loth lch ic lcs lock
to l . rc the I  a l icr  thc co l l is  ion.

Qucstion I ll

I l  the r i r  c lag.e l l  ic t ion l i r lce act in l  or r

does the cut  r rnd rar  r t tore l i r rn  thc i r '

c o l l i s i o n . )

ms

[-3 marks I

t l l r  c l r  un( l  r  an a l le l  the col l is ion is  5(XX) N.  hor  lar -

o l i l i n i i l  p o s i l i o r  t i l l  t h e v  c o r r r e  t o  r c s t  r l t c r  t h c

PHIZZ 'R' US

m
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Area ofstudy 2 - Electronics and photonics

Questions I to 3 relate to the .fitlktwirtg

A circui t  is cor)strLlctccl  r rs ing a corrbinat iun o1 r 'esistors l t r rc l
c i rctr i l  r l iarr-anr belorv.

Phr  s ics  Un i t  I  T r ia l  Erarn ina t ion

[2 marks]

ittlornmlion.

a  l l  v o l t  h a l l c r \  a s  s h o u n  i n  t h e

l 0

Question l

Wl l r t  r r r luc s inglc  r -cs is lo l  uoul t i  hare thc sr r r rc  e l lcct ivc fcs is t l lnce as the g i r t ' r r  . l  lcs i : , tor
conrb innt ion shou n abor  c  l

[2 nrarks]

Question 2

What is the r  ol l r rc rL op l icr-oss the J0 O resistor ' . )

l2 nrarksl

Quest ion - l

\Vhl l  is thc cur-r-e nt

t { r  ! l

O

v

A

l ' lou ing l l r louql t  t l te  l0  O lcs is lor ' l

l2 marks l



i i l  S  l . \ \  f ' r r b l i r h i n !  l ( ) { ) 6

The I - t )R is  p l1.  g .1

9 0 \  I ) (

u l  i h i  l l j l l L ) \ \  i t ) !  e i r c u i t .

Phrs ics  [ ]n i t  I  T l ie l  Erarn in r r t iont l

Question J

A l ight  Dc-pcnt l . 'n l  re \ i \ l ( ) r  has lhc l i r i lo$ inc rcs is tunce Vcr \us i l lunr inut ion charactcr i \ t ic
g l  tph.

(.)

o
o 1(r

What is  thc oulPl r t  \  ( r l l rLr .  r r l  lhc e i rcLr i t  i l  the t -DR is  i l lLr rn i r rated [ r1 '  l ig l r t  u  i th  an
i n t c n s i t r  o l  l 0  l u r  l

\ '

[2 nra rksj



F
,  \ T , \  \  l ' LLh l i sh i r , :  l ( t l t t r l l l ' h \ s i cs  L j r r i l  - l  I f i i l l  l - - \ i l l l i t l u t i ( r r l

Questions 5 to 8 relate to the .fitllowing inlbrnation.

r \  \ inrple inr ert inc vol ta-ue ampl i f ier  has :r  g i l in ot  l (X) lncl  a l inear oper l t inu input vol t l ruc
r i ln.sc of  1.0 nrV to +1.0 rnV ( i .c.  + J.0 rnV).

Qrrestion 5

On thc l i rJ los ing sct  o l  r r res dr i iu  the input  r  cr -sLrs outpLl t  \  o l t i iqe ch l i r i lc tcr i \ t ic  tbr  th is  s i r r rp lc
invc l l  in !  anrp l i l ' ie  r ' .

Vol tage Ampl i f ier  Cha racter is l ic

Vo,t (V)

-3
Vin (mU

[ 2  marks ]

Quest ion 6

\ \ ' l ra t  is  t l tc .  out l )u l  \o l l i r {e  l i r l  ar  input  ro l ta i :c  o l  -1 .0 rnV l  \ \ ' i t l r  tc lc lcr tec t ( )  l l lc  o l )cr i r t ion of
t h c  a r t t p l i l i t . r .  c r l . r l r L i r t  t h c  s i l n i l i c t L n c c  o l ' l h i :  i n p u t  r o l t t g c .

-6

V

[-l nr.r rks]
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Question 7

An al tcrnat inc r  ol t t igc signi t l  is  led into the
vol tasc of  L5 nrV R\ lS rnd u l ' requerrcv of
s igna l  l

r3 Phr : i cs  L rn i t  - ]  
- I l i a l  

Exanr in r t ion

input t l l ' the ampl i f icf .  Thc input s ignal  has a
l l0 Hz. What is thc pcak vol tage tr f ' th is input

mv

[2 marksl

Qucst ion 8

The AC rnput rol t l tsc l t . r '  rL t tcc;ucncy oi  l l0 Hu. What is the t iequencv ol ' thc output lo l t lgcl

I  mark]

Quest ion 9

. , \  s i l icot t  c l iode hrr .  . r  ' ru | t  Lrn \ ( j l t i tgc 01 0.7 \ 'o l ts .  On
r lnt r ' ,  the t \  p ie . l l  !Lr r rar t  \  ( ) l t . l i tc  ch l r i lc te l is t ic  l i r l  th is

the lb l lor ' ,  ing set  o1 ' rxes calc fu l ly
tvpe of  d iode.

Vai.o" (V)

Ht

[2 marks]
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Questions I0 to

A l ransistor lu l lp l i l i r ' r  is  ntade tror l
l i r l lou' ing ci lcui t .  Tlre [ ]use currcnt
ga in  o f  l h i s  a r l p l i f i c r  i s  l (X ) .

l.+ Phvs i cs  L j n i t  I  T r i a l  l r \ i u l i l t a t i on

l2 relate to the .following inforntaliott

a s i l icon ,rprr  Bipol l r  Jurrct ion Tlansistor as shou n in the
is 21. I  pA. Takc thc ralue of  Vss = 0.70 V. TItc current

6.0 v

Question l0

What is the value ol  Rol Gir  e \oLlr  i in\ \ rcr  in k i loohnt.

Question I I

What is thc vol tu:r ! 'q l l i r l r ; 1 1  1 , r . r  t l r c  l . l  k ! 2  r t s i r t r r l  . '

[2 marks]

l-3 marksl

Questiorr I 2

\ \ 'hr t  is t l re oLrtput r  o l tatc.  V,, , , ,  1

kc,

V

V

[2 nrarks]
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Qr.re stion 2

F- rp l r r i r r  r oL r r  cho i cc  o l  ans te r  t o  QL lcs t i o l t  I

l ) l r \ \ i c s  [ ; n  i t  ]  I r i r l  E \ x rn i I i r t i o l l

I )

t9

Detailed stud1,2 - Investigating materials and thcir use in structures

Questiorr I

\ \ ' l r ich onc ol  thc l i r l lou ing structure \ .  r rude lhrnr a uni t i r rnr ly c lcnsc rrnter ial .  is t l r r .
nros( unstable rr  hcn l t l rcer l  on ler el  grount l  l

C .

It.

D .

I
I

marks

[2 rna rks I
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Questiotts 3 & I relate to the .fbllowing inJornution.

The strcss-str t in g|aphs f i t r  thrcc di l ' lercnt l l later ix ls l re s l t t lu n belo\r .

Qucslion 3

C'0rrrplctc the f0l lor i  tng t i tb lc to i t rd ieutc $ hich g|aph cot- t - ts l rot tds to r t  h ich t1 '1.rc '  o l  lnattr i l l .

\ l a t c r i a l  \  l ,  ' ' 1  l ' 1  1 1 1 1 " . [  ' , ; , ,

(lraph

[2 nrarks]

t0

Quest ion. l

l \ {ater ia l  A is corsir . lcrcd to hc duct i le.  Statc
th  i s  I uc l .

\ \hxt  lcaturcs o l  t l te  g l l tph f i l r  r l la te | ia l  ; \  in t l i t l t lc

[2 nra rkr I
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Quest ior r  5

\  r r : . . - - -  - . -  : '  . .  - -  , , \ ! ,  . ,  l l rgc nurnhcr  of  l ] rac in l l
\ ,  - .  . : : . r . 1 1 \ ) n  O l  t h c i r  $  i n g s  a s  s l t r t r r  n  i r r

-  . .  "  ( J t \ c  t \ \ 0  f c i l s o n s  l 0 r  r t s i n g
. 1 . 1 i 1 1 1 1 . .  . t t r l  , i  c  i n  t h i s  a l t p l i c i r t i o n .

Reason I  :

Reason 2:

Qrtestions 6lo 8 relute to tlte .fitl lowing

' l  
l rc  l r r l lou i rc  ( lL lL . \ l io l l \  r 'c l t r '1o n s tcc l  cable unr lcr  a  lc t rs io t r

\  o t r n l  .  r n o r l r r l L r s  l i r r -  s t c c l  i s  1 . 0  x  l 0 r r  N  r t r  l

T l re s tec l  cahlc  h l :  u  c l i ln tc tc l  o1 7.0 nt r r r' I  
l tc '  Lrns l r lL inct l  nutu la l  lcngt l r  o l  the s tcc l  crh lc  is  l . lJ  n t

Quesl ion 6

W h a t  i r  t h c  l l l \ i o n  i n  t h c  c u h l c  l

inftrnrution.

o l  l . l J  t o n n e  o l  u c i s h t .

[J marksl

N

[2 nrarks I
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' ) )

Phrs i cs  L l n i t  - l  I t i i r l  l : r i r n t i r r a t i on

Question 7

Shou b1' appropriate calculat ions. that thc stress in thc steel cablc is -1.7 x l0s N nt r.

Qucstion 8

Br hou rnLrch c loes lhc '  lens ion o l  l  . lJ  tonnc of  r i  c ight  c \ tcnd thc cablc  . )
C i i r  c  r ' o u r  a n s u  c r -  i r  r r  i l l i n r c t  r e .

[.1 marks]

l l l n l

[- l  nrnrksl



( )  S  l , \ V  I ' L r h l i \ h i r r !  l ( X 1 6

Question 9

T h c  v c r y  t l t l l  t l t i r t  r r . L . t .  
" 1  

. r r i l i t t g  \ . r !  h l .  . 1 .
br tccd by u i res r r t . . l  .  r  , , \ \  1ra! ' \  I  \pra i r l lc r \  r
[ ' - rp la in t l rc  purp(r \ (  ,  ;  : ] r i ' . '  . t rL l i tLr r . r l  . ' lent rnt .
l t l lc  hr i tc ing \ \  i rc .  . r r . r  . l . r i r r . iar  .  r  in  thc rk ' i ln
(  ) l  l l l c  l l l i l s t .

l. l Pl r rs ics  [ ]n i t  . l  T l i l l  I r l r r r ina t ion

Brac nq r'/ res

spreaoers

Qucst ion l0

A  2 { ) .0  kg  p lank  o l  l cng th  5 . (X )  rn  i s  p l t ccd
{ b L l t  r ) o t  a l t l c h e ( l ) i t c r O r s  1 \ \ o  l t t s l l c \  t t s  s l t 0 $ n
in thc t l i lg lur r r  o l  thc l ight .  , {  75.0 kg rnt rn
tcnrpts  t i t tc '  l r )  r r  l lk i r ru  t ( ) \ \  i t r ( l \  the
LursLlp l lor le( l  cnc l  o1 lhr '  p1ank.  Horr  c lose t ( )
lhc end of  the p lank c. tn  l )L '  Sct  bc l i r rc  the
plank bc 'g ins to  t ip  or  cr" . )

[2 marksl

[-] nra rks l

m
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