SPH4C, Physics
Grade 12, College Preparation

Course Requirements

Unit 1: Motion and It's Applications

Suggest Practise
Activity ed Time ’ Discussion Lab Project Quiz Test
Questions
Frame
Al: Average Velocity 2 2013-02-13 2013-02-14
A2: Average Acceleration 2 2013-02-15
A3: Velocity and Acceleration Investigation 2 2013-02-20 2013-02-21
A4: Forces and FBD 2 2013-02-22 2013-02-25
AS: Force and Acceleration Investigation 2 2013-02-025 | 2013-02-026
A6: Newton's Laws 2 2013-02-27
A7: Gravity Project 2 2013-02-027 | 2013-02-028 2013-02-28
A8: Motion Technology Ongoing uﬁw@bm. Monday
A9: Test 1 2013-03-04
Unit 2: Mechanical Systems
Suggested .
Activity Time _...Bnﬁ._mm Discussion Lab Project Quiz Test
Questions
Frame
Al: Problem Solving with Physics 2 2013-03-05
A2: Friction Investigation 2 2013-03-06 | 2013-03-07
A3: Work and Simple Machines 1-2 2013-03-08
A4: Mechanical Advantage 2 2013-03-18
A5: Levers Investigation 2 2013-03-20 03/21
A6: Machines Design Project 2 a3/22 2013-03-25 03/22
A7: Mechanical Systems Technolo 3-05-
o &Y Ongoing Nﬁ.wa Wednesday
A8: Test 1 03/27




Unit 3: Electricity and Magnetism

Suggested Practise
Activity Time . Discussion Lab Project Quiz Test
Questions
Frame
>H.n_qn:_ﬁ. Ohm'’s Law and Equivalent 2 03/28 03/28
Resistance
A2: Circuit Investigation 3 04/02 2013-04-03
A3: Electrical Safety Devices 1 2013-04-04
A4: Magnetic Fields Investigation 2 2013-04-08
AS: Oersted’s Principle 2 04/10
A6: Motor Principle 2 04/12
A7: AC/DC Currents 1 2013-04-15
A8: Electric Device Design Project 3 2013-05-26 2013-05-27 04/17
A9: Electricity and Magnetism Technology 2 2013-05-28 Friday
A10: Test 1 2013-04-19
Unit 4: Energy Transformations
Suggested
Activity Time _uana.mmm Discussion Lab Project Quiz Test
Questions
Frame

Al: Conservation of Energy 2 2013-04-22
A2: Energy Transformation Investigation 2 2013-04-23 04/24
A3: Efficiency Investigation 2 2013-04-28 | 2013-04-29
A4: Energy Generation 2 04/30
AS5: Energy Transformation Design Project 3 05 /03 2013-05-06 | 2013-05-06
A6: Energy Transformation Technology Ongoing 2013-05-31 Thursday
A7: Test 1 2013-05-09




SPHAC, Physics
Grade 12, College Preparation

Course Requirements

Unit 5: Hydraulic and Pneumatic Systems

LT Practise
Activity Time Questions Discussion Lab Project Quiz Test
Frame
Al: Static Pressure Head 2 2013-05-13 2013-05-14
A2: Pascal’s Principle 2 2013-05-16
A3: noawosmss of Hydraulic and 1 >013-05-20
Pneumatic Systems
A4: Flow Rate Investigation 2 2013-05-20 | 2013-05-21
AS: ._._<n3:=n and Pneumatic Systems 3 2013-05-23 2013-05-24
Design Project
A6: Laminar Flow 2 2013-05-24 NONE
A7: Bernoulli’s Principle 1 2013-06-03
A8: _._<nau___n and Pneumatic Systems ongoing 2813-06-06 Wednesday
Technologies
A9: Test 1 2013-06-05
Unit 6: Final Assessment
Suggested .
Activity Time vanﬁ._mm Discussion Lab Project Quiz Test
Questions
Frame
Al: Exam Review Ongoing 2013-06-10
A2: Exam 1 06 /18 ??




4C PHYSICS EQUATIONS

PREFIXES
n =x10"° p=x10" m = x1073 k=x10° M = x106 G = x10°
CONSTANTS
1 year = 3.16x107 s 1 m/s = 3.6 km/h c =3.00x108 m/s G =6.67 x 107! N-m¥/kg?
1 kW-h = 3.6 MJ g = 9.8 mis® = 1.60x10" C k = 9.00x10° N-m?%C?
DERIVED UNITS
Coulomb Joule Newton Resistance Volt Watt
C=As J = kg:m?/s? N = kg'm/s’ Q = kg'm?/A*>s’ V=rkgm’/As W =kgm’/s
TRIGONOMETRY
Right Triangle (SOHCAHTOA)
sin O = opposite cos 0 = adjacent tan O = 2PPOSite 2
hypotenuse hypotenuse adjacent §
Non-Right Triangle
(Sine & Cosine Law)
A
a __ b __c a? =b%+c? - 2-bccosd
sind4d sinB sinC b2 = a? + ¢? - 2-g-c-cosB o b
c?2 =a? + b? - 2-a'b-cosC
B 5 c
ERROR
% Error = | accepted - measured | 100% % Difference = | valuel - value2 | 100%
accepted (value] + valueZ)
2
KINEMATICS
) _ad_4 -4, a _AV %R AJ=——(V1+VZ)At
> At ot -t A -
_ we, ¥, = ¥, + dAt Ad = 7,At + ~a@(Ary
= "
¥, = ¥ +2dAd Ad = 7,At - Laan?




MECHANICAL SYSTEMS

T =Fd F AMA
S F it
F
Fpd; = F, d, E
YT=0 Fyd +Fd+..=0 M=—Z£
L
DYNAMICS & ENERGY
F W = AE = FAd p-W _AE
o = g = R o [—
EEs At At
m AE; = mgAh
= _ o= E
= ukF S O
f B N AEK = %Msz eﬁ Ein
F‘m = md i
Ep = Eg + Ex effveran = (el el el
HYDRAULICS & PNEUMATICS
o Popsotute = pguage * Pam 9y = Av
|4 14
At = —
p = -E E'g. = _};_‘L. qV
- 4; 4 A;v, = 4,0,
Peuage = D8h

ELECTRICITY & ELECTROMAGNETISM

V = IR

2
p=1V=12R=L
R

=l 2R

cost = AE x rate

In series

Vitat = V1t Vy * o
Lg=05L =1 =..

Ry =Ry + Ry + ..

P, =P +P+..

In parallel
VM=V1=V2=...

fo




SPH4C: PHYSICS FORMULA SHEET

Prefixes

G=x10" M =x10° k=x10° h=x10’ da=x10' d=x10"

c=x10? m=x10"° u=x10° p=x10"

Conversions
1m® =1000000cm®  1m? =1000cm? 1cm® =1mL 1m’ =1L
Constants
1year =3.16x10" s 1hr = 3600s c=3.00x10°n/s G=6.67x10""N-m*/kg*
1kW -h=3.6MJ g =9.8m/s* e=1.60x10"C k =9.00x10°N -m?/C?
101.3kPa = 760mmHg P, =101.3kPa
Derived Units
Coulomb Joule Newton Pascal
C=A-s J=kg-m?ls N=kg-m/s* Pa=NIm’
Area and Volumes
Area of Rectangle Area of Circie Voiume of Rectangie Voatume of Sphere Volume of Cylinder
A=lw A=m? V=Iwh V=§m3 V =Ah=2"h
Trigonome
B
Right Trianale (SOHCAHTOA) j 2
sinf= opposite e adjacent 6= op{zoszte &
hypotenuse hypotenuse adjacent 3

Non-Right Triangle
a _ b c

sinA_sinB=sinC

a® =b*+c*-2bc-cosA

b* =a*+c?-2ac-cosB
¢ =a*+b* -2ab-cosC

Motion and Its Applications

V=i E=A_\7=V2—Vl E=v2+v'At i,=Gn_l.,m2 ﬂ=i
t At -1 2 d? Fy
L=, ¥, = ¥, + dAt 2=V,Ax+lam= F,=mad
1,1, 2
=2 _ =2 -3 o 2 >
vy, =¥, +2dad d =9,At——aAt F = mg
Mechanical Systems
T=Fd T, =T, ama=Lo Mpchire i
Fy wheel and axle tha ratio of the nat:ﬂl.-:-‘g
5
T.=F.d T T IMA dt-: a sat of gears the ratio of the teeth count%’:
ERE N E CY i CCW _d—,_ a sat of puileys the number of support strands
jength of inclined plane
T,=Fd, Fgd;=Fd, goeff = AMA  jop  enincnedpiene | therato = g
IMA
Magnetism
Vs _Ns Ve _Is P.=P _ magnetic.field in.material
V. N, Ve I, L ks magnetic. field in.vacuum




Electricity
o=I P=VI R=% V=V, +V, +V, +etc. Ry=R +R,+..+R,
N P=’R  E=PM  I=l=l=l=ac. ——=lsli 41
Q=Ne = i sThHTHL T4 6 R, R, R, R,
V 2
E=VQ =-R— VP =VI=V2 =V3 =elc.
Cost = Ratex E I.=1,+1,+1, terc.
Enerqy Transformations
w
W =FAd E, =mghh P=—
At
mv’ p=AE
L= <k "
E,. i =
eff == eff === eff e = (e ) el ) eff)- -
Eln Pln
Emﬂ Poul
eff =—2-x100% eff =—2£%100%
E, B,
Hydraulic & Pneumatic Systems
F |4 i =0
p== Ps=Pp, %= Py = Pass = Pam D—V
F S F L qv
A, A A :
Table 3  Colour-Coded Resistors
Digits Multiplier or Tolerance SOUPEHS of (s poburced
Ring Colour | (Rings ¥ and 2) Bivider (Ring 3) {Ring 8) b oy
blaok o L E N LT
browh 1 19 or 1o = 0 Dogtemty
rad 2 10 or 100 2 o e e o,
arenge AR 109 gr 1000 (1) -
yallow 3 TWoriok 5 L
greun, 8 | 10fariook £
blvs ) 10 or 1000 K O M) 2 N o pamn AT — oot o o st
violat 7 107 or 16 M =
iy 8 WP of 100 M RS et &
‘white [] 10 or 1000 M (1 G) - L O
goid - 16-! o7 110 +5%
siiver - 10~ or 1/100 £10% S
no colour - - % 20% .®_ oy > N :
Table1 Pensities of Some Commnion Substances B
Density
Substance Stato mw o) | (womt org/mt) * : i ‘+ oo ST e
hydrogen ges (0°C) 0089 89X 10 8 - T i
hefjum gas (0°C) o178 178 % 10~ L e —p o
alr ges (0 °C) 1.29 120 x 1079
cork solid 240 {varies) 024
ethyl sicohal Niquid 789 0.789
ice solid (0°C) 820 0920
waler liquid (4 °C) 1000 1,00
saltwatar liguid @ °C) 1030 {varies) 1.09
glycerin liguid 1280 1.20
aluminum solid 70 270
fron solld 7860 788
brass solid 8500 850
capper solld 8950 885
mercury fiquid 13 Hoo 138
gold solld 18 300 198

“otes: Volues fistad are at 20 °C uniess otherwise staten, Gases ara at atmospheric prassura.
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d-t & v-t GRAPHS FOR UNIFORM MOTION

SPHAC |
H

A delivery truck took the following route that has been dividedt into-individual lettered segments
A to H. Assume that each segment is covered af uniform velocity and that the road lies along a
straight-portion of -an east-west highway.

(A} East for 172 hour at 60 km/h. :
(BY Stopped for 15 mintstes making a delivery.  (F) Stoppedfor a1/2 hour coffee break.
(C) East fur another 30 minutes at S0 km/h. {6) East for 1/2 hoyr at 60 km/h.

(D) Stupped for 15minutes making a delivery.  (H) Back directly home in one hour.

{E) West for 40kmat 80 km/h.

1. use the dafato complete the table below. Note: displacement is the change in position for
eqch segrents while pasition is the delivery truck's position with respect to it's starting
pasition (Rome).

N7 i V/i

time position
(hours) " (km [E] of home)

0.50
095

velocity
(km/h [ED)

displacement
(fen {EY}

0.%0

0.25

o0

Q.0

0.20

P& |G [ |of |8 |8

O

6D &5

2. Plot a position-time graph for the entire journey on the d-t graph given.
3. Plot a velocity-time graph for the entire tripon the v-t-graph given.

4, What is the (i} average speed ncaﬁ.v and (i) average velocity ( ms.nu far the entire trip?
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SPHAC-1 POSITION-TIME GRAPHS foer ws#2

PART A: Complete the following statements using the following words: = canstant * negative » slope (2)
e curve * positive s zero

@ The pasition-time graph for an object witha _g_rgm‘r_i_ velocity is a straight line with constant slope.

2 The a\op_g : J of the positian-time graph for an object moving at a canstant velocity gives the value of the
constant velacity,
@ Onaposition-time graph £ g positive slope represents a pesifive 4 velocity,
5" g zero slope represents a 260 _ / velocity, and

% g negative slope represents a __M_’_ velocity.

@ The pasition-time graph for an ohject that is changing velocity isa _ cwrve, /

® The average velacity between any two points on a position-time graph = the Q\OQE £ of the straight line
Joining the two points.

PART B: Answer questions 1 to 4 below 200

In the space provided. If more room is ?

needed yse the back of this sheet or a g 150 c

separate sheet. Answer guestion 5 on £ B ~N.D

the back of this shest. % o \ E

The following graph shows the metion of an 'g 50 A F

inspectar on a refrigerator assembly line. £

Position z¢ro ig the start of the agsémbly g 0

line, Use pasitive 1o represent directions 0 20 40 60 80 100 120 140 160 180 200

away from, ond negative fo represent

directions toward , the start, Time #(s)

1. How far is the inspector from the starting point after: (d— \ GRgw- &enc\o‘?—’r’ th)

(o) 20s _ (b) 40s (c) 80s
oOm 125m / \0s /
2. Whenis the inspector at the following positions: (\-emd o gyvm\)\\)
(a) 5Om y / (b) 150 m (c) 125m J
\Os #\%0o @W-\Os ’ 405 & \15s
3, What is the inspector's velocity during each of the lettered intervals? (adayest CRILARNT ~‘>qu)
A \0)20 B S/ ¢ vzl b ~50/30 E Zauned F -\0/40 ;
v /
Smis ¢ Q.Smlsl 2 ! -\Twls & . -15ns
4. For the entire trip what is the inspector's: ‘
(i) displacement (i) distance (iii) average velocity (iv) average speed. 30020
© 200m ’ e LS w s’

5. On the back of this sheet describe the motion illustrated in the graph.



S5PH4C-1 . VELOCITY-TIME GRAPHS WS#3

PART A: Complete the following statements using the following words: * constant * negative » slope (2)

s displacement © positive ® zero
@ Thevelocity-time graph for an object witha ___m__i_m acceleration is a straight line with constant slope,
@ The __Sope ! of the velocity-time graph for an abject moving at a.constant acceleration gives the value
of the congtant acceleration.
@ Onavelbcity-time graph 59" g positive slopé represents DO Hve 4 acceleration,
% qzero slope representsa 2D : acceleration, and
% q negative slope representsa__ 1N eg_oﬁve: / qccgljraﬁon.
4 The average ncceleration between any two paints on a velocity-time graph = the 5\096 : of the straight
line Joining the twp peints.

@& Dis;ghmﬁ\i‘ jcan be determined by calculating the ares beneath o velocity-time graph,

PART B: Answer questions 1 & 2 below in a2l c
the spaté provided. If mdre room is g 18 B
needed use the back of this sheet or a '+ 15 /
separate sheet, Answer question 3 on B 12 N
the back of this sheet. s 9 / D
The follawing shaws the velocity-time graph g 6 : A/ i el
for a dandelion seed blown by the wind, The - 3 ;/ B, ¢
seed's velocity changes during the four > 0 : :
intervals A, B, C, and D. 0 2 4 6 B 10 12 14
Time 1(s)
1, Coleulate:
(o) the accelération during (b) the displacement during (¢) the final position of the
each interval, ‘;bpe_) each interval. (o.m;: dandelion seed.
4% = fnla A N0 = iam . o 07~ dardet e vdo
B L o= \Smis? B L ()t (XD = Gow’ Nir= 1o%m Dwldh #
i &*Orwg ‘O:’):l \'\O’\\.
¢ waieanda) = © 7 ¢ (A(B)= Hm 4
> -8 . - 4Smls? D 4 (4X18)= Bom
2. What is the seed's (i) speed and (ii) velocity at each of the following times: (de c*‘grr(h\
(a) 2s (b) 8s (c) 128
~ Jmis & [mistw] 4 \omis & 18mistw] / Amis ¥ AmisTw] /

3. On the back of this sheet describe the motion illustrated in the graph.



SPHAC-1 _ d-t, v-1 & -t GRAPHS WS#4

_ T
1. The following graphs represent trips performed in several stages, Vse the /m 7 slope\\*
graph given tu construct the graph required. You moy find the diagram to d-+ vet a-+

the right useful for remembering whatyou need fa do. N
; - >Mt‘mj/ \._g_r‘ea/
% dol Ragpy Sepesiap o sighk 2 vt spe =~ 7
todoent Y e M Remember that areg is cumulative!
N wd ™ Aodiioox SEtd ' f o CWCCA.
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g g
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Name:

Class: Date: ID: A

SPH4C Motion

Problem

1.

An impatient motorist considers speeding as he travels between two cities. If the trip normally takes 2.8 h at
an average speed of 100.0 km/h, how much time will be saved if he exceeds the speed limit by 10.0 km/h?

Two friends plan to meet at a cottage for a weekend retreat. One person must drive a distance of 1.5 x 102 ki at an average speed of
85 kimvh. The other person has only 90.0 km to travel and averages a speed of 1.0 x 102 km/h. If they both depart at the same time,
how much earlier does the one fiiend arrive than the other. (Give your answer in minutes.)

A driver is travelling at 25 m/s when she spots a sign that reads "BRIDGE OUT AHEAD." It takes her 1.0 s to react and begin
braking, The car slows down at a rate of 3.0 m/s?. Luckily, she stops 5.0 m short of the washed-out bridge.

(a) How much time was required to stop the car once the brakes were applied?

(b) How far was the driver from the bridge when she first noticed the sign?

A jogger runs'§, [E), then 4.0 km [N], and finally 2.0 km [W]. The entire trip takes 2.0 h to complete. Calculate the jogger's

(a) average sp

(b) average vglocity

A car leaves Toronto and drives west at 80.0 km/h for the next 1.5 h. The vehicle then proceeds north at 50.0
km/h for the.péxt 2.0 h.

(a) What is the car's average speed for the entire trip?

(b) What ig the cir's average velocity for the entire trip?

The position-time graph below represents the motion of a police car, P, in pursuit of a motorcycle, M.

Position vs. Time

7 (m)IN]
60!

0
450
",..l"f
M

300 ;,..g-'"" ] 7

] Pl
150 feer™ ]

.--"""'j
S el ts)

0 2 4 6 8 10 12 14 16

(a) How far ahead of the police car was the motorcycle when the pursuit began?

(b) What was the motorcycle's velocity during most of the pursuit?

(c) How far did the motorcycle travel before stopping?

(d) What was the average velocity of the police car during the pursuit?

(e) What was the police car's velocity at £ = 8.0 s?

(H Ifthe police car started from rest, what was its acceleration (assumed constant) during this pursuit?

A sprinter who is competing in a 100-m race accelerates from rest to a top speed of 10.0 m/s over a distance
of 15 m. The remainder of the race is run at a constant speed.

(a) What length of time is required for the sprinter to reach top speed?

(b) What is the sprinter's acceleration?

(c) What is the sprinter's time for the entire race?



SPH4C Motion
Answer Section

PROBLEM

1. distance to travel
Ad =vAt

= 100 km/h(2.8h)
=280 km

time to travel if speeding (v = 110 km/h)

Ad
At=—
v

280 km
~ 110 km/h
=255h
The time saved is 2.8 h—2.55 =0.25h
=15 min

2. time to arrive for person A
Ad
At=—
v
150 km
" 85km/

=176 h

time to arrive for person B
Ad
At=—
v
90 km
" 100 kmvh

=090 h

time difference
1.76 h—0.90h=0.86 h

= 52 min

Person B arrives 52 min earlier than person A.

ID: A



(a) time to stop

At=
a

N 0.0 m/s —25 m/s
-3.0 m/s2

=83s
The time required to stop is 8.3 s.

(b) distance travelled while reacting
Ad=vAt

=25m/s(1.0 s)
=25m
distance travelled while braking
(v, +v9AL
)

(25 m/s +0.0 m/s)8.33 s
E 2

=104 m

distance to bridge when stopped: Ad=5.0 m
total distance: 25m+ 104 m+5.0m= 1.3 x 10?m
The driver was 1.3 x 102 m from the bridge when she first noticed the sign.



(a) distance ran
Ad= 6.0km+4.0km +2.0km

=12.0km
average speed
Ad
v=—
At
12.0 km
~ 2.0h
= 6.0 kin/h

The jogger's average speed is 6.0 km/h.

(b) jogger's displacement
20 km

N
T ad = 5.7 km [NE] {Pythagoras)
w E 40 km
S 60 km

average velocity
P
— Ad

At
5.66 km [NE]
BNNOTGh

= 2.8 km/h [NE]
The jogger's average velocity is 2.8 km/h [NE].




(a) distance travelled
Ad =vAt

= 80 km/h(1.5 h)

=120 km
Ad =vAt

= 50 km/h(2.0 h)
=100 km

total distance travelled: 120 km + 100 km = 220 km

average speed
Ad

yp=—

T At
220 km

" 35h
=63 km/h

The car's average speed is 63 km/h.

(b) displacement

N
ad
100 km
w E
S

120 Jem

average velocity
—
— Ad
Y
156 km [50° W of N]
d 3.6h

=45 km/h [50° W of N]

The car's average velocity is 45 km/h [S0°W of N].

Ad =156 km [50° W of N]
(Pythagoras)

ID: A



" (a) 150m

(b) velocity = slope
_ 300 m [N]
T 12s
=25 m/s [N]
(c) 300 m
] displacement
(d) average velocity = ——————
time
400 m [N]
T 16s
=25 m/s [N]

(e) instantaneous velocity = slope of tangent to graph at # = 8.0 s (approximately 12 m/s [N])
(f) acceleration

— —
— (V=¥
aqa=——

At
_12m/s[N] —0.0m/s
= 80s

=15m/s’ [N]

ID: A



(a) At=

_ 2(15m)
" 0.0m/s+10.0 m/s

=30s

The time required is 3.0 s.

a=
® At

10.0 m/s — 0.0 m/s
- 3.0s

=33 m/s’
The acceleration is 3.3 m/s?,

] Ad
(c) time to run 85 m: At =—
v

85m
" 10mis
=85s
total time: Ar=3.0s+8.5s=115s

The sprinter's time for the race is 11.5 s.

ID: A



