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Irtroduction

The questions presented in this booklet are from Physics 30 diploma examinations and field
tests. This material, along with the Program of Studies, Subject Bulletin, and Assessment
Highlights, may provide insights that assist you with decisions relative to instructional
programming. :

Both stand-alone items and items that are in scenario are included. Although these items have
been field tested under the old program of studies, they are appropriate to the Physics 20-30,
2007 Program of Studies.

These items, in both English and French, are released by Learner Assessment and may be used
by the classroom teacher as review for students. These questions do not cover the full program
of studies and are not distributed across difficulty levels that would allow this to be a valid stand-

. alone assessment tool.

Released items are available in print form only and are not available electronically because of
copyright limitations.
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Information on Released Machine-Scored Questions - - -

The following table gives results for 24 machine-scored questions: for each question, the
percentage of students getting the question correct (item difficulty), the keyed answer, Program
of Studies Outcome(s) for the Physics 20-30, 2007 Program of Studies, and its location on a
previous diploma examination (month and year) or field test (FT and year).

Key: MC—Multiple Choice; NR—Numerical Response

Item # % Correet | Key Knowledge OQutcome Skill Outcome STS Quicome Location
MCI - 50.9 B Allk ] FT June 2004
MC 2. 453 A Al.2k Al.3s FT June 2001
MC 3 48.9 C Aldk Al.3s FT Fane 2007
MC 4 66.5 C Al.4dk . Al3s June 2006
MC 5 49,5 C Bl.2k B1.3s FT Jan 2008
MC 6 52.9 C B1.2k FT Jan 2008
MC 7 82.7 A B1.2k B2.3s FT Jan 2008
MC 8 50.0 C B2 9k B2.3s FT June 2006
MC?H 48.9 B B1.1k FT June 2006
MC 10 54.7 B Bl1.6k FT Jan 2006
MC 11 679 D Bl.6k : FT Jan 2006
MC 12 63.7 B B26k FT June 2007
NR i 57.2 1.26 B2.9k B2.3s FT June 2007
NR 2 5833 66.0 B3.5k B33s FT June 2007
MC 13 891 B C2.1k FT June 2007
MC 14 57.6 B B2.6k B2.2s FT Tune 2007
MC 15 204 A B3.6k B3.3s 1 FT June 2007
MC 16 48.4 B D21k ‘ Tune 2004
MC 17 80.2 B D2.6k - Aug 2004
MC 18 68.2 C D3.2k FT June 2007
MC 19 79.8 A D3.3k FT June 2007
MC 20 38.0 D C2.1k FT June 2007
NR 3 261 2346 D35k FT Jan 2004
MC 21 72.0 D D4.1k NS1 FT Jan 2008

N
G ‘3“%«, ¢8.17,
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Physics 30 Released Questions, 2007-2008

Use the following information to answer the first question.

Poy = 800 kgn/s

1. A 2.00 kg cannonball is fired out of a cannon at an angle of 30.0° to the horizontal.
When the cannonball reaches the top of its path, its momentum has a magnitude of
800 kg-m/s. What was the horizontal component of the cannonball’s momentum when
it left the cannon?

A. 461 kg-m/s
800 kg-m/s
C. 94kgm's | > X - W“'é/ ~”
D. 1600kgm/s p/)jrohf{; [V\O'h'“f\ \/ - GCC(,‘A»—J!"(QQ

[
/ﬂ\e, L\a/\w,«}j CO/\c?ﬂO/)M’}_ a'g QNL Ca/v\ambau‘ﬁ 07
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S = e o= Use the following information to answer the next question.

Force on a Ball as a Function of Time

(s}

2. The net impulse delivered to the ball from 7=0.0s to t=6.05 is

@241\5:5 |m{p'$tt baf = areo-

B. 28N-s
C. 32N _
D. 48N ln\r«lsc = N A + OJ&L@

LLL\"' J 2w
L

{n(;./\y_, =
M]pJ(a ‘,% 248 + 248
\A()./ll{ z 8A/5 4+ 1bns

l"\,./lft - 2\{ N§
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3.

4,

Use the following information to answer thé next question.

A coal chute angled at 30° to the horizontal releases 1.50 x 10* kg of coal to fill
' a stationary, empty. 5.0 x 10° kg cart. The cart and coal move forward with
a horizontal velocity of 2.0 m/s.

m=150x10%kg
v,=7

7 Before

m=2.00x10%kg
vy=2.0m/s

m=50x10%kg
v; =0m/s

I A \
. ( 0 Co”f_gqur\ e 14 d(/‘bﬂﬂx TD/m.}im(V\CJMhCr)
The speed of the coal along the chute is

A 15mis frefe ~ pobie-
B, 2.7m/s "’}),\/pr Fyvg > (P"A‘L ”"6) v -
@3.1;11/5 !.SU)UW\J\/A 1+ @ ,_(..@07(!0 (@)204}
D. 53m/s
_ 1odw bl ‘ﬁr—?
V4 = % W6 m\]
K I S')ila k 5
Use the following mformatzon z‘o ‘answer the next question. 3 | [
v’ LsY
A hole 15 drilled in a boulder that has a mass of 25{)0 kg. An explosive charge is
placed in the hole. The boulder explodes into three main pieces that have masses of
110.0 kg, 50.0kg, and 90.0kg. The 110.0kg piece and the 50.0 kg piece fly off
at right angles to each other at speeds of 4.00 m/s and 10.00 m/s, respectively. ;
CYARY g
R L MR -
) 15/ F 20 E-F ,.mdf‘ - ‘{'P“ ‘AOJ\/ MW'}V j
The magnitude of the momentum of the 90.0 kg piéce is P fmg g

A.  740kgm/s Prbofae > m%«
X * oo+ 7
B 60.0kgm/s 500 o0+ o, 0:-0 4’ oo
666 kg-m/s 5 [ - poflen - ﬁ,o Vy-rd —300 = ?,c_
D. 940 ke-nvs )z ? +) n
~ (y{, w{_
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- Use the following information to answer-the next three questions. -

In an electrostatics demonstration, a teacher uses two graphite-coated spheres,
Y and Z, that are suspended on insulating threads. She tells the students that
sphere Y is positively charged. She does not provide any information about
sphere Z. The spheres hang in equilibrium as shown below. The angle &,

is greater than the angle &y.

Sphere Z

Sphére Y
5. Which of the following conclusions comparing either the charges present on spheres ¥ { )
and Z or the masses of spheres Y or Z is supported? .

A. Sphere Y has more charge than sphere Z and is therefore deflected from the vertical
by a smaller angle.

B. Sphere Z has more charge than sphere Y and is therefore deflected from the vertical
by a larger angle.

@ Sphere Y has more mass than sphere Z and is therefore deflected from the vertical by
a smaller angle.

D. Sphere Z has more mass than sphere Y and is therefore deflected from the vertical by
a larger angle.

(ﬁé’mwb}d\ NCJ’?)F\Q Q }a.*; ‘f\/ eia«c}} on Z ::—E e,uﬂ%j

U

T the samt frce adds on K o-d Z'bu‘,’ Y s defladed

less —.. thea M st be mae cmassivt -
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-\ - -6, -Thenature of the charge on'sphere Z must-be-- - -

A. positive only * 'J/ dﬁa/% (1 ) V'{( O“hlfm'fl/ o
B. negative only ﬂefja’h‘}{k (/&*0’} U‘“‘" ”’{ CJMAJL J) e
@ either positive or neutral o quf\“/ J s F}\efc ((/L-Wé,‘,\? LY /fnduz,’f Lv\)

cither negative or neutral

OB,

7 . Which of the following free-body diagrams most closely represents the forces acting on

sphere Y?
B. %
D- >

(&)
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Use the following information to answer the next four questions.

Coulomb Explosion

A Coulomb explosion occurs when a high-energy complex ion is brought to rest in
a collision with a solid object. In one such collision, a helium—hydrogen ion, HeH™,
collides with a carbon foil target. During this collision, all of the electrons are

stripped from the incident helium-hydrogen ion. The ion splits into an alpha particle,
a**, and a proton, p.

Carbon
foil

HeH*

10 pm =

Properties of a Helium—Hydrogen Ion (HeH")

- - - = “\-\"
Kinetic energy before collision 00 MeV

Length of helium-hydrogen bond .00 x 107" rﬁ'--..\

Mass 832x 1077 kg
Energies of Scattered Particles \'i

Alpha particle 2.20 MeV \
Proton 1 0.600 MeV “-‘
i
Electrons and electromagnetic radiation are also detected. €atryy e}
, eeans b2 0900 v
e Ve e = i

The minimum‘glectric potential difference equired to accelerate the f
helium-hydrogen 1003 fronrrest T !

' % Nl : i
A, 3.00eV eM’Jf unt ' DEF = bL k g‘

B, 3.00 MeV g/ V' = DEk
300 MY yobbogund v 3 goki e L hoe™s
. - \ 0 bR 3
D. 3.00MJ enemy und Hoxi> o V/ vl
(VAR q. % {io }T
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9. The conservation principle that is necessary to predict the number of electrons that should
_ be produced when one helium-hydrogen ion (HeH™) turns into an alpha particle and
a ' a proton is the conservation of

A, mass QH'}’—«—QQZ H"}', * -
charge H F (?'C )

C. energy ﬂejrol"“’?ﬂ . ,-“/7[ (,[aw)ﬂ S0 ;l éla*"’;}(
D. momentum i ¥ e

H ig! Nz

10. The electrostatic force of repulsion of the alpha particle and the proton on each other
immediately after the collision is US€ COJ o b's Law‘

A, 3.60x10°N | ~
@ 7.19 x 10N FA= k@ b

288 x 10718 N
D. 575x107'8N

3 O 11. As the alpha particle and proton move apart the electrostatic force varies e

A.  directly with the distance between the particles

B. inversely with the distance between the particles

C. directly as the square of the distance between the particles
@ inversely as the square of the distance between the particles

Eﬁ s \éz‘(ﬁz_

o

L (o ot Hhe fo«ﬁdfej Mot

nr .é,\H_@,\ c},%f He (C!oJiw‘(‘
-Fof(,e befween Gheam: beconeS
WEAKEH €5 fuie a3 fon o

i J
Q«Q xiib d@
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- Use the following information to answer the next six questions.

An investigation is performed using the apparatus shown below. Electrons are
accelerated from rest from the cathode by an electric potential difference. The
cathode and anode are 2.00 x 10°% cm apart. The electrons reach a speed of 4
2.10 x 10" m/s as they pass through the hole in the anode.

Phosphorescent
screen

Electron source
and cathode Anode

‘ Plate I—positively charged

I
i

= Plate [—nggatively charged

Electric potential
difference

Current-carrying

coils that produce !

a magnetic field i

Electrons then pass undeflected through a region in which there is both an electric
and a magnetic field. The electric field is produced between plate I and plate 11,
which are 3.00 cm apart. The electric potential difference between the plates is
12.0 V. Two current-carrying coils produce a magnetic field that is perpendicular to
the clectric field.

Numerical Response neort _\/9\"'“5'6

Theclectric potential difference Batween the cathode and the anode, expressed in b
scientific notatien; 15— x 10" V. ’ o

(Record your three-digit answer in the numerical-response section on the answer sheet.)
("
A E‘p edacd = BEY

P

Physics 30
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O . unifn (E]

12. - The electric field between plate I and plate His ~

N A, 4.00 % 102 V/m, toward plate I e
@ 4.00 x 107 V/m, toward plate 11 (/qf 0.030m
-
C. 420 x 10* V/im, toward plate I {E/ 5 (/OO}
D. 420 x 10* V/m, toward plate II "

_ tre dvation .—6 /Ej |J %e 5'am<,0} o Fiat dhor

wwl(ﬂ moull f{; p YA fflj -pom 4+ = - '
' se'the followmg additional mformatzon to answer the next guestion.

The apparatus is then modified so that there is no electric ficld between plate T and
plate II. The current flowing to the solenoids is adjusted so that the electrons are
deflected in a circular path of radius 2.05 cm with a speed of 2.10 x 107 m/s.

= -~ ~ . .
7 g (),\\7/  Fn CavitS T £ = Fe
Numerical Response 31‘4 4 - m &
2

- The magnitude of the magnetic field between the coils, expressed in scientific notai?on
is a.be x 107 T. The values of a, b, ¢, and d are ( , , 5 ,and -

(Record all four digits of your answer in the numerical-response section on the answer sheet.) ﬂ,

13.  Atoms in the phosphorescent screen absorb the energy of the cathode ray particles, Th

re-emit this energy in the form of photons of energy 4.11 x 1079 J. One of these photons @

has a wavelength, expressed in scientific notation, of

A. 161x10%m Lfl.:ﬂw\ l,,C

. @484x10 m
i«»c, f\éé?m,}(gww )

2.07 x 10°m
19 —

D. 620x%10%m
'*Ifl‘,LlD 1

84 X5
(urs.bfc lfﬁu’ Sf"ﬂc*””\>
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| {E/ 1[1(/((,@ [ines 0n2

&fﬁw\ > N

-14: -~ Which of the following diagrams shows the direction of the electric field between plate I - Q
and plate 11?7

. y
Plate I @y womm Plate 1 e Lo
S S S R £
”~

v
(-o (;(\0[(@ &

‘ 1 Y 1" Y Y ur! o&
P]ate II B e T o T R ee A Plate ]I{: I RN T e YLk | \\(\(/S \‘f
euﬂf-
ot
C | : f
Plate | = F—srEaoes _ Plate | ===
. . . x X X

* Indicates an electric field oriented out of the page
x Indicates an electric field oriented into the page

15. Which of the following free-body diagrams shows the forces acting on an individual
electron as it passes undeflected between plate 1 and plate 117

B. . U

& e
F. F,
C. D
F, Fy
F, F,
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17.
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‘One of the reasons that Rutherford’s planetary model of the atom has been modified is

that observations of the atom do not support the theory of electrons orbiting the nucleus
in a manner similar to planets orbiting a star. However, according to Maxwell’s theory
of electromagnetic radiation, such an orbiting electron should emit electromagnetic

radiation because — GA f)t()f? A mw\nj in o Cit Jun Pav"'L
A. the electron is travelling at uniform speed 1§ {97 fod df\ﬂvﬁr‘ s directon )

the electron is accelerating toward the nucleus Ch\dl s ff’—\%\i AV (Ot((d&w% Foy

C. there is an electrostatic force of repulsion between the orbiting electrons AC&?!A P 5 +o

D. there is an alternating electromagnetic dipole as the electron switches sides of the % £ L,d'd’/@
nucleus

0’\ O‘CC{;E&\@’ “"‘j (}\O\fﬁ{ {Lﬁaw\ﬁ ?Mti’ emys .

Use the following information to answer the next question.

Louis de Broglie determined that the wavelength of a particle with mass and speed

o . ok
is given by the equation /1—;1—;. mﬁ‘l‘}f’/\ xS (faﬂ‘hc,ﬂ'{,&n btW as M.Jffj

If a proton and an electron have identical speeds, then the proton will have a

A. longer wavelength and a smaller momentum than those of the electron

shorter wavelength and a greater momentum than those of the electron

C. shorter wavelength and a smaller momentum than those of the electron

D. longer wavelength and a greater momentum than those of the electron
v
X

h

P
)\OL( Since. G pod
? 14' shpAd have o g’;‘_‘)_’_llf_} A

Physics 30
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- -Use the following information to answer the next three questions.

Magnesium-27 is an isotope of magnesium that undergoes beta negative decay. The
half-life of magnesium-27 is 9.45 min. The daughter nucleus of this decay is initially
produced in a metastable, excited state. Three gamma photons may be emitted as the
nucleus makes transitions from this excited state to the ground state. These
transitions are shown in the diagram below.

Metastable state
TN, !

¥
0.1707 MeV

Intermediate state

e, 'Y]]]

R T} v

0.8438 MeV

Ground state

18. The daughter nucleus produced by the beta negative decay of magnesium-27 18

23
A. 10Ne

B. 2'Na 0 O O — 27
= v
@%EAI (L Mﬁ 74{ /; + © ISKH

31
D. 14Ne

Alberta Education, Learner Assessment i4 Physics 30
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- O © 19,  Ifasample initially contains 15.0 g-of magnesium-27, then the mass of magnesium-27
that remains after 20.8 min is

- " 1= ol :5{”‘ "54/
326 =N, S N> tme clefes

),‘L‘Dl L
B. 375¢ /\/"IS-.O'S/ ’(/L
C. 682¢g = 208 mn-t
A9
D. 109¢g N = 7.%‘93 T a5 i
- QI 20V -,

20. - The longest wavelength of gamma radiation that can be emitted by the excited daughter

nucleus is _ . - ‘ N
A A Qg T
Ao 122x102m E f} Stnce. L e ’ -5 .
B. 147x102m X A mwwﬂ'?‘o
b" .
C. 1.85%10 7 m &DOMGN;/FE CJN'ESFM&Q

_ 728 x 1002 m A %6 LDU) gST

X< he
9];;:) %.lbhe\/ A liT_

O

, 8,
X—, \{(;\(;({5\%\/-5 <3000 Y i
K K ers 220000 2
el Cer,

x= 7,26X10 " m
th s He vt
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Use the following information-to answer the next question.

Each of the following statements gives a characteristic of either a fusion reactton or .
a fission reaction.

A heavy nucleus is split into two or more lighter nuclei. -_)[:55! W
Two nuclei are combined into one. ]C\/hm
It 1s the dominant nuclear reaction on the sun. dhe

The products of the reaction are harmless. ﬂ/JJ'J' i”i + e:“
The reaction produces radioactive ]-SOtOpGS."][‘?SSI\}\ ey ‘H\_\J

Extremely high temperatures are needed to start the reaction. _L_“ .

> Fisn

SN i W b e

PR T

Numerical Response

The statements above that describe nuclear fusion, listed in ascending order,
are , , , and

(Record all four digits of your answer in the numerical-response section on the answer sheet.)

246 RS
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- 0 - Y ¥4 [/ the following information fo answer the next question.

The first evidence of antimatter was a photograph of the track produced by a positron
as it moved through a perpendicular magnetic field inside a cloud chamber.

An electron moving in one direction through a magnetic field in a cloud chamber
leaves a track identical to that of a positron moving in the opposite direction.

To prove that a track was made by a positron, scientists conducted an experiment:

a thin lead barrier was placed across the path of the particle to slow the particle as it
passed through the barrier, thereby revealing the particle’s direction of travel. The
results of this experiment are illustrated below.

O

% Represents a magnetic field directed into the page

21. The relative speed of the positron on either side of the barrier is determined by

comparing the

A. length of the track on either side of the barrier ’Q, d AQJ(A Mivin

B. direction of the curvature on either side of the barrter ’3 J
C. strength of the magnetic field on either side of the barrier F“’\"V'O(’(— ! 6067”“

radius of the curvature of the path on either side of the barrier maL .élw o @{L&\
=

(”\l‘l\/‘l(‘5 Fa,:}‘tc!-e— i,‘J\H-\
#Q famt M)
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