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1 This question is about electricity.

The circuit switch on the circuit is closed.
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a. Determine the following values:
5~ [Overall resistance of the circuit { ) 'llL £1.
SRS e (’

Overall current for the circuit

L) A {;’ <
ross the 20 Q resistor \7 J .J/<-‘»y/r
5%5 oY
Potential difference across the 12 Q resistor ' "k, (/\/ w
D

24 Q resistor _

Current through the bottom-most

v/
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b. If the switch ; :
increassvgtCh is opened, will the current through the 6 ohm resistor
, decrease, or remain the same? Explain without using "

calculations.
il ~

;,/'}; F

gt A

c. The 3.0 Q resistor has a length of 1.20 cm and a volume of 3.00x107 m®. [kl “ /
What is the resistivity of the resistor’s material? 1] fe ot 7T
s L {

d. When the overall potential difference of the cell is changed, the current
tor as part b is 1.00 A and the charge carrier

through the same 3.0 Q resis
drift speed is 0.075 mms'. How many charge carriers are there per cubic
[2

metre of the material?
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2. This question is about mechanics. .
a. The graph represents the motion of an object in one dimension. One

square represents exactly one metre in the y axis and one second in the x
axis.

v (ms™) I
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rr
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-1 1.3 d + | : l 4 ¢
A VI AN )

I What is the object’s displacement during the first 10 seconds?

e
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What is the object's acceleration during the first 6.0 seconds?

Janssen

b. Your frieng has

| y S the answers to this test and rides their bike past you
aughing maniacally at SPeed of 13.5 ms™'. You immediately accelerate
tat a constant rate of 4.5 ms? yntil you catch them. How far do you both
[2] ©

\/\/e frnvel for
L7 S naber

b ) sy bs
ﬁ/“\ |;_r1;I§,T*zHHY\
‘A tu s .

D v, =3
WPV a=er " i = ¢
[ S = (T, 7.0 7.6, Ms. Janssen and Mr. Paterson wish to push a 15 kg science cart loaded ", = 7
[! Q= (17 5 [/, r) ["with 25 kg of textbooks down a hallway. Ms. Janssen pushes with 120. N _ q.f
[ —— of force [N] while Mr Paterson pushes with 90. N [E], and they push ot
, B together for 3.0 s There is a resistive force acting in the opposite
J —~ L 7.4 direction that the cart IS moving, equal to 50.0 N. Once they stop pushing,

how far will the car travel before stopping? Include in your solution a free
body diagram of the cart while the two teachers are pushing.
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d. An ant follows a trail of crumbs 0.75 m [N38°E], then 1.20 M [S], then
0.85 m [E27°S]. Whatis her displacement at the end of the journey?

[4] |
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3 This question is about waves,

a. The : .
a|0ngr31ph Shows the displacement of the rings of a slinky vs. the position
® slinky, which is undergoing a longitudinal wave.

Ax

| orwards B2 fll‘“ -

| Po
on shinky

Backwards

i A student determines the speed of the wave to be 1.0 ms™'. Whatis its
frequency? (11

$% o7y Th feguey 0 03MGH2. 80

i Indicate with an arrow which direction the particle at A is moving. [1] &

iii. Identify a point on the graph where the ring is experiencing zero

acceleration. M1\
Q’Lm\ oL wave
shorf
5§ﬂ(‘L Q{i WGJQ/ Page 7 of 12
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. with a refractive
b. Alight ray is 45° incident on a 2.0 cm thick block of plastic nvzltar;rato plastic
index of 1.75. After the ray undergoes refraction twice (fr qde
then from plastic to air), it strikes a detector on the other side.

i. Define refractive index.

k1o
. / «
(M TR T ST VAT =
MOE AR fh j L Y [,\n.‘w/l ,’n,m(,/\ " ;LL Ef I(/f" 7¢ 1 & /{ )-/ b (j'\
ii. How far from the projected line does the ray strike? [3]
END
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A projectile launcher uses a spring mechanism to launch smgll masses. Ag

: shf)wjn in the diagram, a large mass is suspended over a frictionless pulley
from the spring to compress it a distance Ax, and to launch the smal| mass m
the large mass M is released.

M| 21

Xf( a. Demonstrate that the distance travelled by th
land at the same height as the launch point, i

M ;
d = —Axsin(20)

€ small mass after launch, to
s given by the equation

[4 ¢

> X209 %
kb 5 /8
W=\ 22 xgnd (B2 7 e exand
\ &'L i T - k ~
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3

T h Page 2 of 9
F eage i
o




SPHUB Spiral 2a Test

paterson/Janssen

b. A suspended mass M=25 kg compresses the spring by Ax=75 cm. How
far does the launch mass m=1.5 kg travel if launched at a 25° angle?

c. Atoy caris released from rest immediately under the launch point so that

it undergoes constant acceleration to catch the projectile when it lands.
What is the toy car's acceleration? Bl O

d. The car (mass 0.75 kg) carrying the projectile now applies its brakes to

create a coefficient of kinetic friction of 0.655. If its speed when it applies
its brakes is 9.00 ms”', how far does it travel before stopping? [2] ©

1 - 7 \ (] V= Cl+ (’/ ,,,,, i
\> W h 7)L) 0\' L(r‘g% L= VYa a5
e Lm VrsZ / V%
ﬂfs ) N’.f (L 'l /j : /
- 0.1\ o
k \,2} s
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L (N2 /) 1
=g [0 e {
L . -
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2. A beaker regts N a hot plate with a power rating ( t =
from the circuit) of 1800 w. The bea €r containg 250 ¥
temperature of 18°C.

a. The following d

. C of water
4186 J/K°C

Plate is turned on at f of the power is
O the Water, how long will it take to
temperatyre up to 85 0°¢n

bring the water
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iv. iv. When the water is at 85°C, the beaker is removed from the hot
plate and two 35 g ice cubes at a temperature of -15.0°C are added
tothe W_atef, which is then placed in a fully insulated container. ‘
_ What will be the final temperature of the mixture? 3 ¢/
0,21l
(0-15
L I QT s 90/'1 /‘/7]‘1
T
........................................... Tﬂ:. 'Q/('g'f)‘. ‘fﬁ[} ; (Hﬂt?]g; “' ‘ ,U/ 7}}}0}
g845) §7

v. V. Convert the starting temperature of the water (18°C) to =(7°
Fahrenheit. 11 ) a : /

b. The hot plate is a resistor in a larger circuit that supplies 120 V of em.f.,
and runs 5.0 A through the hot plate itself. The actual power output of the

hot plate is 1600 W. What is its resistance? 1Mo

3. This question is about electricity
a. A 2.50 kg sphere carries a charge of +4.0x10 5 C. A charge of -3.0x10° C
is placed 3.0 cm north of the sphere, and another charge of +2.5x10° C
is placed 4.0 cm east of the sphere. What is the instantane(ogs

acceleration of the sphere? B -
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b. Acircuit has a thermistor connected as shown in the diagram.

9% V
— 1|

AR o

cell resistor  switch

thermistor

The thermistor has a room-temperature resistance of 125 Q.

. i. When the switch is closed, what will happen to the current
through resistor A? Explain without calculations.

1aa - Py gt il IR
\ B
wwe Yo
)

....... C Mfr:‘&iw!n‘,-‘{f(ﬂ’ £~ o o .
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0,0 y
\ ii. ii. The graph shows the relationship between potential difference
and current for an ohmic resistor. Sketch on the same axes what
the graph would look like for the thermistor. M
iii. Calculate the power lost through resistor B when the switch is
open. [2]
Q - 2, X _} '8 g - '0 l
\ ...... P =isiil 6\ (gv ....................... \) ..........
——-»,wx/’/,_> ....... - e '2 ..................... /‘f} ,
- £\ & — ) — .R STiliny £t | )
...... )( p D R mtl LTS RPN i 1y . g {
X o \J 4 ‘P \ r,,lz' 7;’ ‘Lo

c. The current through each of the 25 Q resistors is 1.8 (’)\ What is the
internal resistance of the cell? { [21




k— M

attempting to mak m th
€ a medal made € Olympics, a materi .
of copper at 125000' 250 5 oF si’ver0;?$;(ﬁo,0%llver, and bronze. eé'ﬁést:ilc('sgg%
0

expensive!) a i e
) and mixes them together. The foIIowir? 7d5a?a°£ S vala20%C (s
re available:

Sp. Latent Heat of fusion

Substance | Fusion T Sp. Heat Cap

(°C) (Jkg'K™) -1
*Same for all (kkg™)
states
Gold 1063 128 63.7
Silver 961 235 104.6
Copper 1084 572 245.7

a. Assuming no heatis transferred to or from the surroundings, what w[igjbe

the equilibrium temperature of the mixture?

~—
. f1150°C.
; i erature O )
: s it to a tempPe’ Sttire
. . iform, she b9 ndings as the mi
7/ e mixturé is uﬂ'd pe released o the surrou g 2]
h
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2. Alaser of wavelength 650 nm and intensity 256 Wm? is aimed through three
p_olarizing filters. The second filter is angled so that its polarization is 25° off the
first one. What angle should the third filter be placed at to produce a final bea
intensity of 64.0 Wm??

/ @

V2 bicos™ @ BT =5~
=l A RNO i
15 1o T s me \\
o ot b YR bR
Los 3 71a 7 TWe aple i.(“if/)‘)

L= 2% | B

Vi g >
Ty =t 10 § [
3. A child wishes to make their own musical instrument by tightening a string across

the open end of a plastic cylinder. The other end of the cylinder is immersed
vertically in water to create a fixed end wherever the water level lies.

Q
o
E
=
=

a. Define destructive interference.
When Twa Mavgs af..s

CanIing  SaPOTposiion tha
e po ‘T»‘bl{N&t’« 0.

| 2/ |
iipbﬁ.)f o anphides interseck,

canc®ll ou} bobh waves end inakes
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b The diameter of the cylinder is 12.0 cm. Determine the wavelength of the
wave produced at the string’s fundamental frequency. [1] l

o3 b Vo /1) SO A‘“%M i

/\;’7/ \ 22( 17

PaterSOn

|
[/ZAVEE <

& s
\ ~ 7 ¢
| A LT
c. The speed of the wave in the string is 156 ms™". The student forces the
string to vibrate at its first overtone (second harmonic). If the speed of
sound in air is 350 ms™', what length do they need to make the column in
order to produce the second harmonic frequency? [3]]
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4. 1n OUL noisy classroom, a teacher standing at the front of the room needs to
speak loudly eflough to be heard 10.0 m away near the back. Unfortunately
someone there I8 playing a video game that produces 1 26x10* W of noise.

a. How mUCh ound power does the teacher have to produce to be heard at
the same intansity to someone who is standing 1.0 m away from the video

game?
(2]

b. A typical teenage ear canal has a
energy is transferred to that eardru
the game is 1.5 m away? Assume

in 5 minutes from the video game if

\d}i,z:\meter of 0.70 cm. How much kinetic
}\Q energy is lost to the surroundings.
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ings of negligible mass rest on a friction-free surface.

5 Two identical spr

Each is fixed at one end, with a mass on the other end, and the masses are in

contact with each other. At this point the springs are not stretched or
compressed. Each mass is then given a positive charge of A Coulombs.
a Demonstrate that the distance between the masses at equilibrium is given

by this equation:

r= 2
T [2]
Where k. is the spring constant and ke is the Coulomb constant

e ‘ ...............
T e e aicen P wwaswm e a oA — B LI LI LT R PR E PR SR ! A T S )
| [ L W
e e e s ms
............. ,v“l)"l‘;,-f\.l;'.‘A..(A‘.‘."“AA..‘-".‘m"&....'...'."...""...""'..'-r..’-.....‘.‘ L
Aﬂ]\:) .......... z ....... Ngere o v :":.["..(,‘ ......................... ~);\.‘ ......

b. When the spring constant is 725 Nm’", the equilibrium position i
' on is
masses are separated by a distance of 15.0 cm. . Wneat

i. What is the value of the charge on each mass? [2] ‘
e R A PALCESY
F - (V }/ ‘é K : "’ ﬁ/\ - < %

e

ehth Nifc 1

= %3‘/7(0 7 §x IO 0t c

q (90{ }(O ; C gn i\@‘/ Page 6 of 17
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ii. The masses are 1.5 kg each. If the charges are removed when the
masses are at equilibrium position, what will be the magnitude of
th@ either mass just before they collide? 2] ©

6. Two university students are carefully sliding a fragile box of mass M down a ramp
angled at 6 up from the horizontal ground.
a. The student at the bottom slips, so that the student at the top has to hold
the weight all by herself. If she pulls at an angle of ©fup from the plane of
the ramp, demonstrate that her pull force may be expressed as:  [4]

(sin@p — psc0s0y)
\ s (cosOf — pgsinBy)

I S Page 7 of 17
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b The student releases the box, and the following data are available:
Mass of box | Angle of ramp Ms Mk / Height of
ram
55.0 kg 23.0° 0.30 | 0.155 | 063m

. Once the box is sliding, what is the magnitude of the work done b
the friction force as the box slides down the full length of the ramp? [1]

P el o) = W60 on)

OB

ii. At the end of the ramp is i i
what speed will the box strike the g?ou:dztra'ght vertical drop of .75 m. With
' [2]
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7. Acircuitis set up as shown wit
meters are ideal.

Spiral 2b Test

Seen

The following data are available:

Paterson

h a variable resistor and a non-ideal cell. Al

fi

| Ra (variable)  [0-6.00 Q \ Re 3.000
|Re |6.000Q \ Re 6.00 Q
|Re 16.00 0 \ Re 9.000
| Ro |6.000Q \ Vel 120.V

a. When the circuit is connected and the variable resistor is at maximum

value, the ammeter A reads 12.0 A.
What is the internal resistance of the cell?

i.

[11©

A .._,,_..n_oal\/. vl

<Ay
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b. Assuming that the current through resistor E is 4.00 A, what is the power
lost due to the resistance in.resistor F? [1]
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Slor Hig

\;v‘:t: an initial pote enti ldfferet e using the Variable resistor (A - 0-6.00 )
W in the ¢ diagram Resiste AGCFOSS A of 12.0 V from an ideal cell, as

IS an ideal ohmic device.

Tl =

cell resistor  switch  Variable
resistor
I What is the reading on the Wbmeterwhen the slider is connected
at position 1?

(1 |
[0 =

When the slider is connected at position 2, the ammeter reads 2.4
A. What is the resistance of resistor H? 116

g ()

Position 3 is exactly halfway along resistor A. At this setting, the

ammeter reads 2.6 A. Explain whether resistor H is an ohmic
resistor.

2 |
Naq, redtnoe s ot o L2/
l
_\, ¥ fg\“g E\
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