Ultimate Review
Answer Section

MULTIPI.E CHOICE

= N T PR
COgTOwmy




ID: A

SHORT ANSWER

4

I clhe

19+

I
I
I
1 1 \Ib ! 1 ! ‘ ! z 1 1 1 L ! 1 ! ! ! ! Ny

: : T T T T L T T T T T i T T T T T T T T T T s
01 02 03874 G35 06 07 08 69 1 11 12 13 14 15 16 17 t8 19 2 21 22 23 24 25 Timefs)
8.

a)Determine the instantaneous velocity at time 1.1s. (1 mark)
ANSWER: (1 mark)

The instantaneous velocity at time 1.1s is m = i)?' ‘j:l =3.52m/ s
2T T
b) How far has the object travelled from 0.9s to 1.5s7 (1 mark)
dy=13m and d,=3.6m Thedistancetravelledisd, ~ d, =3.6m— 1.3m=2.3m
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a)Determine the instantaneous velocity at time 1.2s. (1 mark)
ANSWER: (1 mark)
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Yo =V

The instantaneous velocity at time 1.2s is m= =7.68m/s

Xy =Xy
b) How far has the object travelled from [s to 1.6s? (1 mark)

d =32m and d,=82m Thedistance travelledis d, —d, = 8.2m~3.2m = 5m
c¢) What is the average velocity from 0s to 1.6s? (1 mark)

d
Vm,emge - Total _ 8.2m - 5'92m
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From the graph...

a) Determine the distance travelled up to time 1.3s. (1 mark)
ANSWER: (1 mark)

Areal is time - velocity = 1.35- 4m/s=152m.

Area? is —; - time - [vf—vi.) =1 135 (15.96m/s—4m/s)=7.7Tm

The total displacement is 5.2m+ 7.77m = 12.97m.

b) Determine the acceleration of the object. (1 mark)
The acceleration of the object is found from the slope.

"= Y270 =92m/s’
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From the graph...

a) Determine the distance travelled up to time 1.5s. (1 mark)
ANSWER: (1 mark)

Areal is time - velocity = 1.5 Sm/s=7.5m,

Area? is % time - (vfwv,,] = é 1.5s- (15.95m/s—5m/s) = 8.21lm

b) Determine the average velocity of the object up to time 1.5s. (1 mark)
_ dy _ 15.71m

average tT 1 .SS
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12, Tyler leaves the pool at a velocity of 5.5 km/h. After travelling for 34 minutes, Tyler’s friend races after

Tyler at 8.5 km/h,

a) How long does it take for the friend to catch up to Tyler? (2 marks)
ANSWER: (2 marks)
headstart distance = velocity of person x length of headstart

34 min
60min/ A

headstart distance = 5.5km/ hx 34h = 3.1km
Calculate the relative velocity = friend's velacity - Tvler' s velocity = 8.5km/ h—5.5km/ h=3km/h

Convert head start time into hours = =057 hours.

head start distance (km) 3. 1km
relative velocity (kmv/h) — 3km/ h

b) How far from the pool are they when Tyler is caught? (1 mark)
ANSWER: (1 mark)
The distance from the poolis d = friend's velocity x time to catch up = 8.5km / b x 1.04%4 = 8.83km

OR d=Tyler's velocity x (time to catch up + head start time) = 5.5km/hx (1.04% +0.57h) = 8.83km

The time it takes to catch up is t=

=1L.0dkours = 62.3 min = 3740s

13. Port Hardy is 371 km from Port Albernie. Train A leaves Port Hardy at a velocity of 74 km/h, at 6 am. and
train B leaves Port Albernie at a velocity of 82 km/h also at 6 am.
a) At what time do they pass each other (to the nearest minute)? (2 marks)
ANSWER: (2 marks)
Calculate the relative velocity = Train A's velocity +Train B's velocity = 7dkm/ h + 82km/ h = 156km/ h
Determine how long it takes for the trains to pass each other,
<t iy
fime = dis a'nce the c.1tles are apz}rt _ 37km =9 38Kours
relative velocity of the trains  [56km/ h
Subtact 24 from 2,384 = 0.38hours
Convert decimal hours into minutes = 0,38 x 60 min =23 min
Add the time it takes to the time they left the station at 6am+2 + 23
They pass each other at 823am.
b) How far from Port Hardy are both trains when they pass each other? (1 mark)
ANSWER: (1 mark)
The distance from Port Hardy is =the time train A is travelling x the velocity of train A
=2.38hx Tdkm/ h = 175.9%m
14. A car starts from rest and travels 415 km in 8.5 hrs, What is the average velocity? (2 marks)

ANSWER: (2 marks)
d=415km, 7=85h, v, =?kmh

ay

_ _d _415km _
d = vi V= = 8sh = 48.82 km/h
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A car starts from rest and travels 240 km in 9.5 hrs, What is the average velocity? (2 marks)
ANSWER: (2 marks)
d=240km, r=9.5h v, =?kmvh

d 240 km

d=vt v=—tﬁ 95h = 25.26 kimvh

You are going on a 386 km road trip, if you start from rest and travel 58 km/h for 2.3 hours, then
stop for a lunch break for 54 minutes, how fast do you need to drive for if you are to have an average
velocity of 61 kim/h for the entire trip? (3 marks)

ANSWER: (3 marks)
total distance 386km

First, you need to determine how long the whole trip is? time= average velocity = Slmin 6.33hours

Second, you need to determine how far you travelled in the first trip?
distance=velocity x time = 58km/ hx 2.3hours = 133.4km
Third, you need to determine how much of the total time you have left after driving and stopping?

time left = total time - time driving - time stopped(convert to hours by /60)

=6.33-2.3-54/60min = 3, lhours

Fourth, you need to determine how far you still have to go? = 386km— 133.4km = 252.6km

Fifth, to find the velocity at which you need to complete the trip with an average velocity of 61km/h, just
divide the remaining distance by the remaining time.

_ 252.6km

= Ihours - 2070km [k

You-are going on-a-road trip-First you travel 60 km/h-for-1-1-hours; then stop for afill up for-56
minutes. Then you drive again for 45km at 57kmvh. What is your average velocity for the whole trip?
(3 marks)

ANSWER: (3 marks)
First, you need to determine how far you went for the first trip.
first distance =velocity - time = 60km/ h. 1.1s = 66km
Second, you need to determine how long you waited in hours?
breaktime minutes _ 56 min 0.93homurs

60 min/ hour 60 min‘hour '
Third, you need to determine how long you took for the third trip.
distance 45km
velocity  57km/h 0.79%
Fourth, you need to determine how far you have driven and how long you have been on the road.
first distance + second distance = total distance

66km+ 45km = 111km

time of third trip =

time for first drive + time for break + time for second drive = total fime

[.1h+0.93h+0.79h=2.82h
Finally, find the average velocity of the whole trip by dividing the total distance by the total time.
Total Distance lan _ 111&m _
Total Time hours ~ 2.82h 39.32km !k

Average Velocity =
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An astronaut breaks the Jupiter high jump record by jumping to a height of 16.6m with a vertical

jump of 7.4 m/s. What is the gravitational acceleration on the surface of Jupiter? (3 marks)

ANSWER: (3 marks)
v,=T4mls, v,=0mls, d=166m, a=m/s’

[

V) T 0t (TAmis)?
2d (2)(16.6m)
What would an astronaut’s initial velocity be is they could jump to a height of 12.7m on the Mars.

The gravitational acceleration on the surface of Mars is 7.4m/s*? (3 marks)

2 2
(vf] :[v,] -2ad a=

= 1.65m/s’

ANSWER: (3 marks)
v, =0m/s(maxheight), d=127m, a=74m/s’, v,=7mls

2 2 2 -
(vf] :(v,) ~2ad  v,= {(vf] ~2ad = \[0-2-T4m/ Y12 7m) = 13.7Im/s

A car traveling at 93.8 m/s applies the brakes and slows down at a constant rate to 24.3 m/s in 563.8
meters,
How long does it take the car to slow down? (3 marks)

ANSWER: (3 marks)

21

22

v, =93.8m/s, vf=24.3m/s, d=1563.8m, =15

f"f”f\,f o 2d 2. 563.8m 0,55

o2 Ty Yo (243m/s+93.8m/s) =
v, -ty

L J L ¥ 1)

=

A truck is travelling at 10m/s then it accelerates at a rate of 8m/s* for 15s.
How far has it travelled in the time it was accelerating? (3 marks)

ANSWER: (3 marks)
v,=10m/s, a=8m/s*, t=15s, d=m
d:1)1t+§'atz =10m/s- 156’+%- 8m/s* (155)° = 1050m

How high do you have to be to drop a rock so that it hits the ground in 19.2 seconds? (3 marks)
ANSWER: (3 marks)

v,=0m/s, a=98m/s*, t=192s, d=m

d=vi+tal’ =0m/s 1925+ 1 9.8m/s* (19.25)" = 1806.34m
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23. A ball is dropped off a building and 2.3 seconds later a second ball is thrown upwards at 5.4 m/s.
How far apart are the balls when the second ball is moving at -29.7 m/s? (3 marks)

ANSWER: (3 marks)
First, find how long it takes for the second ball to reach it’s final velocity of -29.7 m/s.

v, = 5.4m/s, v, = -297m/s, a=-98mn/s*, t=7s Second, find how far the second ball has

vfz—v

o =29Tm/s—5.4mls

=3.58s
a —9.8m/ s

sz :v,.2+at =

fallen in that time.
v, =54m/s, a=-98m/s*, t=358s, d=m

d=vit+5at’ =54m/sx3.585+ 1 (~9.8m/s%)(3.58)" =—43.52m

Third, find how far the first ball has fallen in the total time (headstart time + time of second object).
V,.] :0}1?/5, a:—9.8m/S2, ":2'3‘5‘"""3—585:5.885’, d="m

d=v, t+3al’ = (~9.8m/5*)(5.885)" = -169.51m

Finally, find the distance the two balls are apart.
d, =-169.51m, d,=-43.52m

distance apart = |d, —d,| =[-169.51m—~43.52m = 125.99m
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24. A math book is dropped off a building and 5.1 seconds later a second math book is thrown upwards
at 2.2 m/s. How far apart are the math books when the second math book has fallen to -37 m? (3
marks)

ANSWER: (3 marks)

First, find fast the second math book is moving when it reached -37m.

v, =22m/s
d=-=3Tm
a=-9.8m/s"
Vv, = mis

2 2
[vh] = {v,z} +2ad

v, = \/(2.2}11/3)2 +2[—9.8m/s2}(—37m) =-27m/s

We need to add the negative sign to the final velocity since the object is below the start point.

Second, find how long it has taken the second math book to fall that distance.
v, =22m/ls

v = 27m/s

a=-98m/s
t=2.98¢

v, =v, +at

) B
‘e £ : —2Tm/s-22m/s _ 5 08y
a -9.8m/ s
Third, find how far the first math book has fallen in the total time (headstart time + time of second object).
v, =0m/s

t=515+2.985 = 8.08s
a=-98m/s’
d=7m

d=v,(+3al’ = (0m/s)(8.085)+ (—9.8m/s*)(8.085)" = ~320.03m

Finally, find the distance the two math books are apart.
d, ==320.03m

dy, =~3Tm
distance apart = |dl - dzl =|-320.03m— 37n{ = 283.03m

10
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A projectile is fired straight up with an initial velocity of 17.8 m/s. If air resistance is negligible, how
much time elapses before the projectile reaches its maximum height? (3 marks)

ANSWER: (3 marks)
v, =0m/s(maxheight), v,=178m/s, a=-98m/s*, =75

1.82

v

L

J—— I:vf_vﬁ =0m/s—]7.8;n/s=
' a ~9.8m/ s

A boy is standing on the edge of a 42 m cliff and he throws a ball straight up with an initial velocity
of 14.7 nv/s. If air resistance is negligible, how fast is the ball moving when it is 8.3 m below the
edge of the cliff? (3 marks)

ANSWER: (3 marks)

v, =14.7m/s, a=-98m/s*, d=-83m, vfz?m/s

(vf\zzfv.\2+20d v, = 0 b 2ad - ['(_]4.7n1/s)2+2'(~9.8Lf\-(—8.3n1)=19.46m/s
V)L L) \ 70) —

A car traveling at 24 m/s speeds up going down a hill, and is moving at a rate of 66 m/s 46.5 seconds
later.

a) What is the rate of acceleration? (2 marks)

ANSWER: (2 marks)

v, =24m/ s, vf:66m/s, £=46.5s, a=7m/s*

(V - vl’) 66 - 2 )
J=virat  a- ft ) ( m/:'6 554"?/S)=_.9m/sl
b) How far has the car in traveled in the 46.5 seconds? (2 marks)
v,=24m/s, v, =66m/s, t=465s, a=09m/s’

Vv

Since you know all the variables, you can use any of the formulas that have 'd" in them.

(o) 1
(' =) +2ad  OR d==——r OR d=viriar
=) (66mis)? 2ml 5y
g s :(66141/5) (24}:1/5) 20925
2a 2-09m/s
/ A\
Vot v,
e | . )l‘: (66nz/s42-24m/5) 46.55 = 2092.5m

d=v,t+ 5 art =24m/ s 4655+ 2 0.9m/ 5" (46,5 = 2092.5m

11
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28.  An archer standing on a 29 m high wall fires an arrow horizontally at a rate of 20 m/s.
How close to the wall can the enemy get before getting hit in the toes by arrows? (3 marks)
ANSWER: (3 marks)

First we need to solve for tusingd | = 5‘ at’

dy =29, a=-98m/s*, (=0s

P R /(2,(_29,77)\' — 2.43s
roE Noa AL -9.8m/s” )

Now we can determine the d_ by usingd, =v_- ¢
t=243s, v, =20m/s, d.="m
d.=v_-t=20m/s 2.435 = 48.66m

29. Arock is thrown horizontally off a cliff of height 53 m at a velocity of 6 m/s.
How far from the base of the cliff does it land? (3 marks)

ANSWER: (3 marks)

First we need to solve for tusingd, = ; ar’

d,=~53m, a=-98m/s*, =7s

[2.d / VY
d=laf e y ;’2-(—53;11)\,_1.205

A N oa \[k—9.8m;’52)

Now we can determine the by usingd =v_- ¢
t=329, v =6mls, d =Tm

30, Arock is thrown horizontally off a cliff at a velocity of 10 m/s, If it lands 43 m from the base of the cliff,
how high is the cliff? (3 marks)

ANSWER: (3 marks)
First we need to solve for tusingd =v_- ¢

v.=10mls, d =43m, (=2

d, 43m
de=v, 1= v, 10m/s - 43

X

Now we can determine the ¢, by using the formula d, = % at*

a=-98m/s*, t=4.3s, d,=~m

d,=7at" = (=9.8m/s*)(4.35)" = =90.6m

3

12
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A rock is thrown horizontally off a cliff of height 48 m and lands 25m from the base of the cliff.
How fast was it moving when it was thrown off the cliff? (3 marks)

ANSWER: (3 marks)

First we need to solve for t using d = é at’

d,=—48m, a= ~9.8m/s*, 1=7s

2.d,  lra (_agon™
d =tar 1= Y = /'(2 (=48m) | =3.13s
o a AL -9.8m/s% )

Now we can determine the v by usingd, = v, - ¢

t=3.13s, d =25m, v_=Tm/s

d,  25m
do=ved s T T 313

A prisoner wants to jump over the 3.3 m fence that is 15 m away from the edge of the 20 m high prison
building. What is the minimum velocity the prisoner needs to run to just clear the fence? (3 marks)
ANSWER: (3 marks)

First we need to solve for tusingd, = % at

= 7.99m/ s

2

d,=—20-33)m, a=-98m/s*, 1=2s

) ]

| “ dy 2. (-16.7m)
d, = at t=\/ = ! — 1 =185
a N -9.8m/s" )

Now we can determine the v, by usingd =v_- ¢

1=1.8%, d =15m v _=%m/s

d, 15m
qd = ot — e =813
r Ve T T 85 mig

b) What is the prisoner’s vertical velocity when he hits the ground? (2 marks)

d =-20m a=-98n/s", v.=0m/ls, v, =2m/ls
¥ i !

(NN 3 2 ¢ 23 ( 2
vaJ —Lv,J +2ad = (Om/s)" +2. L——9.8m/s ) (-20m)y = 2. k—~9.8m/s I (—=20m) = 19.8m/ s

13
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33. A prisoner who can run at 6.6m/s, wants to jump over the 4.5 m fence that is 13 m away from the edge of a
prison building,.
a) What is the minimum height the building needs to be so the prisoner will just clear the fence? (3 marks)
ANSWER: (3 marks)
First we need to solve fort using = ¢

d,=13m, v, =66m/s, t=7s

d\,
t=—"=197s
hY

X

Now we can determine the ¢, by using ¢, = % at’

a=-98m/s* =197

Lo 1/ 2) 2_ _1a0
dy—zat 2t 9.8m/s J(1.97S) =-19.01m

Now add the height to the fence height to get the height of the prison building.
prison building = (19.01m+ 4.5m) = 23.51m

b) What is the prisoner’s vertical velocity when he hits the ground? (2 marks)

dy:—23.51m, a=-98m/s*, v, =0m/s, v, ="ml/s

7

2 2 N
[v,j = {v,.) +2ad, = (Om/s)* +2 (m9.8m/s2) (=23.51m) = \/2- [~9.8m/32)» (~23.51m) =21.47m/ s

34, Mr. Roome is dropping water-balloons on students as they pass under an over-head-walkway.
[f he is 20 m above the student’s heads and they are walking at a rate of 6.3 m/s, at what horizontal distance
before the students pass underneath, should he drop the balloons to get a head-shot? (3 marks)

ANSWER: (3 marks)

First we need to solve for tusing o, = % at’

dy =-20m, a=-98m/s*, (=7s

d =<ar f= 24, = |(2, (-20m) | =2.02s
o Voa | —9.8m/5" )

Now we can determine the d, by usingd . =v, - ¢

t=202s, v _=63m/ls, d.=7m
d,=v_t=63m/s 2.02s= 12.73m

14
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35. Anairplane is flying along at 400 km/h and at an altitude of 2875 m. An enemy tank is moving
towards the plane at 30 km/h. How far from the tank (directly below the plane) should the plane
drop the bomb so it hits the tank? (3 marks)

ANSWER: (3 marks)
First, determine the time it takes for the bomb to hit the ground.

a’ =-2875m, a=-98m/s’, (=7s

dJ _1 at I -2875m = 24204
—9 8m/ s’

Second, determine how far the bomb travels in 24.22s.
=400km/h=111.11m/s, (=2422s, d

=7
pi’ane homp — 1

A yors = Vioms  fime = 111 11m/ 5 24,225 = 2,691 .4m
Third, determine how far the tank travels in 24.22s.
=30km/h=833m/s, t=2422s, d,,
- time = 8.33m/ s 24225y = 201.86m

=7m

Lam'(

d

tank mn I
Finally, determine the distance away from tank to drop the bomb. Because the tank is moving towards

the plane, we have to drop the bomb earlier so the distance is farther.

o = oy =y = 2,691.4m + 201.86m = 2,893.26m

13
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36. Anairplane is flying along at 370 km/h and at an altitude of 2350 m. An enemy tank is moving in
the same direction as the plane at 55 km/h. How far from the tank (directly below the plane) should
the plane drop the bomb so it hits the tank? (3 marks)

ANSWER: (3 marks)
First, determine the time it takes for the bomb to hit the ground.

d,=-2350m, a=-98m/s", 1=

2dﬂ PR
d—tap o [T o (22250m 5,
2 a -9.8m/s

Second, determine how far the bomb travels in21.9s.

% =370km/h=10278m/s, =219, d

plane

[

?m

homb T ¢
s = Vooms  1e = 102.78m/ 5. 21.95 = 2,250.79m
Third, determine how far the tank travels in 21.9s.

Vs = 35km/h=1528m/s, =219, d
d

g =M

v time = 1528m/s- 21.95 = 334.58m

tank — ¥ tank
Finally, determine the distance away from tank to drop the bomb. Because the tank is moving in the

same direction as the plane, we have to drop the bomb later so the distance is closer.

d, =d, . —d, . =225079m—334.58m=1,916.21m

irop

37. What is the gravitational acceleration of a planet if an astronaut runs at a rate of 5.1 m/s off a 98 m
hill and lands 16 m from the base of the hill? (3 marks)
ANSWER: (3 marks)
First, find how long it takes to travel 16m at a rate of 5. lm/s.

v.=3%lmls, d =l16m

d, 16m
di=vd v, Slmls g

Now, determine the acceleration due to gravity.

d}, =98m, t=314s, a=?m/s

| My : 2
d, = at a=——F" =~ =1991m/ s
¥ 9 2 (.145)

16
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38. How high is a building if a runner running at 9.1 m/s can land 11 m from the base of the building
(ignore broken bones or death upon landing)? (3 marks)
ANSWER: (3 marks)
First, find how long it takes to travel 1 Im at a rate of 9. Inv/s.

v.=9%1mls, d =1lm

d 11m
d = Z’ f: —X = = 1_21 9
e v, 9lm/s é

Now, determine the height of the building,

t=12ls, a=-98m/s, dy:?m

d,= —é at’ = % (~9.8m/5%)(1.215)* = 7.16m (ignore the negative as we are looking for height)
39. Mike runs horizontally off a cliff at 8.4 m/s and lands in the water 10.3 m from the base of the cliff.

T

a) How long does it take Mike to hit the water? (1 mark)
ANSWER: (1 mark)
d.=103m, v _=84m/s, 1=s

a0 3m
d =vi (=== : =1.23
A v, 8dmls =

b) How high is the cliff? (2 marks)

d,=tm, v, =0m/s, t=123s a=-98m/s’

d,=v,t+cat’  d =(0m/s)(1.235)+ (-9.8m/s*)(1.235)” = 1.3m

17
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40.
a)Determine the instantaneous velocity at time 1.4s. (1 mark)
ANSWER: (1 mark)

2 ¥
X, =X,
b) How far has the object travelled from 1.2s to 1.8s7 (1 mark)
d,=69n and d,=156m The distance travelledisd, —d, = 15.6m— 6.9m = 8.6m

The instantaneous velocity at time 1.4s is m = =13.44m/ s

18




T dfm)
21+

26+
25
24+
23+

22+

)

H distance travel

i
\
\

—
=
3
1

[
}
1

tangent point

b
1
T

ID:

41,

1

1
b
3
b
b
|
I
1
I
!
}
f
f
b
i
i
b
1
]
I
1
I
|
1
I
1
I
I
LYY
T

Illl! e po —p————+—+—+—>

T T T T T T T T T T L
01 02 03 04 05 06 0.7/48 08 1 L1 12 1.3 14 15 16 17 18 1.9 2 21 22 23 24 25 Time(s)

a)Determine the instantaneous velocity at time 1.6s. (1 mark)
ANSWER: (1 mark)

Y27 15 84m /s

Xy Ty
b) How far has the object travelled from 1.4s to 2s? (1 mark)
d,=97m and d,=19.8m The distance travelledis d, ~d, = 19.8m—9.7m= 10.1m

¢) What is the average velocity from 0s to 257 (1 mark)

_ T _198m _\ am
aerage f 2355 s

Taral .

The instantaneous velocity at time 1.6s is m=

Vv
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From the graph...

a) Determine the distance travelled up to time 1.5s. (1 mark)
ANSWER: (1 mark)

Areal is time - velocity = 1.5s- 4m/s = 6m.

Areal is % - time - (vf—v,.] =2 155 (11.05m/s—4m/s) = 5.29m

The total displacement is 6m+ 5.29m = 11.29m.

b) Determine the acceleration of the object. (1 mark)
The acceleration of the object is found from the slope.
m- 220 aqmi s

X,=x, T
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From the graph...

a} Determine the distance travelled up to time 0.9s. (1 mark)
ANSWER: (1 mark)

Areal is time - velocity =095 3m/s=2.7m.

Areal is —; - time - {vf—v,.] = % 095 (14.79m/s-3m/s) = 531m

The total displacement is 2.7m+ 5.31m = 8.01m.

b) Determine the average velocity of the object up to time 0.9s. (1 mark)
dr _ 8.01m

Ir 0.9s

average

=8.9"
9"
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44, Dejan leaves home at a velocity of 3.5 km/h. After travelling for 101 minutes, Dejan’s friend races after

45.

Dejan at 7.5 kim/h.

a) How long does it take for the friend to catch up to Dejan? (2 marks)
ANSWER: (2 marks)
headstart distance = velocity of person x length of headstart

Convert head start time into hours = _101 min =1.68 hours.

60min/ A
headstart distance = 3.5km/ hx 101h = 5.9%m
Calculate the relative velocity = friend's velocity - Dejan's velocity = 7.5km/ h—3.5km/h = 4km/h

head start distance (km)  5.9km
relative velocity (km/h) — 4km/ ki

b) How far from home are they when Dejan is caught? (1 mark)
ANSWER: (1 mark)
The distance from home is d = friend's velocity x time to catch up="7.5km/ h x 1.47h = 11.05km

OR d=Dejan's velocity x (time to catch up +head start time} = 3.5km/ b= (1.47h + 1.68h) = 11.05km

The time it takes to catch up is t= =1.47hours = 88.4min = 5303s

Courtenay is 206 km from Comox. Train A leaves Courtenay at a velocity of 69 km/h. at 9 am. and train B

leaves Comox at a velocity of 80 km/h also at 9 am.

a) At what time do they pass each other (to the nearest minute)? (2 marks)

ANSWER: (2 marks)

Caleulate the relative velocity =Train A's velocity +Train B's velocity = 69km / h+ 80km / h = 14% m / h

46,

Determine how long it takes for-the frains to.pass.cach other

distance the cities are apart _ 206km
relative velocity of the trains 149 m/ h

Subtact 14 from 1.38% = 0.38hours

time = =1.38hours

60 min

h
Add the time it takes to the time they left the station at 9am+1 + 23

Convert decimal hours into minutes ={(.38 x =23 min

They pass each other at 10:223am.

b) How far from Courtenay are both trains when they pass each other? (1 mark)
ANSWER: (1 mark)
The distance from Courtenay is = the time train A is travelling x the velocity of train A

A car starts from rest and travels 200 km in 12.5 hrs, What is the average velocity? (2 marks)
ANSWER: (2 marks)
d=200km, (=125h v, =?kmh

av

d=vt P o= 4 _ 200km = 16 km'h

¢ 125h ==
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47. A car starts from rest and travels 425 km in 9 hrs. What is the average velocity? (2 marks)
ANSWER: (2 marks)
d=425km, (=9h, v, =7kmh

av

,_d_ 45km
t 9h

48. You are going on a 118 km road trip, if you start from rest and travel 47 kmv/h for 1.1 hours, then
stop for a restroom break for 30 minutes, how fast do you need to drive for if you are to have an
average velocity of 51 km/h for the entire trip? (3 marks)

d=vt = 47,22 km'h

ANSWER: (3 marks)
total distance 118%m

First, you need to determine how long the whole trip is? time= average velocity = Stkmin 2.3lhours

Second, you need to determine how far you travelled in the first trip?

distance=velocity x time = 47km / h x 1.1hours = 51.7km

Third, you need to determine how much of the total time you have left after driving and stopping?

time left = total time - time driving - time stopped(convert to hours by /60})

=2.31-1.1-30/60min = 0.7hours

Fourth, you need to determine how far you still have to go? = 118km — 51.7km = 66.3km

Fifth, to find the velocity at which you need to compiete the trip with an average velocity of S1km/h, just
divide the remaining distance by the remaining time.

_ 663km _
= Thours = 92.8%%m/ h

‘1’U w-ar Ugﬂlﬂg -O1T a...ro.ad tI'lp Fn-styou t‘fﬂ'vel' 42 km/h "f@f“ 2’7’1-101'11«85 then. StOp f@ra}unehbre ak““f@r .......................................... ‘
92 minutes. Then you drive again for 126km at 87km/h. What is your average velocity for the whole !
trip? (3 marks)

ey
o

ANSWER: (3 marks)
First, you need to determine how far you went for the first trip.
first distance =velocity - time = 42km/h- 2.7s = 113.4km
Second, you need to determine how long you waited in hours?
breaktime minutes _ 92 min =1 53hours

60 min/ hour 60 minshour
Third, you need to determine how long you took for the third trip.
. o e distance _ 126km
time of third trip velocity ~ 8Tkmih 1.45h :

Fourth, you need to determine how far you have driven and how long you have been on the road.
first distance + second distance = total distance

L13.4km+ 126km = 239.4km

time for first drive + time for break +time for second drive = total time

2.7h+1,53h+1.45h=5.68h
Finally, find the average velocity of the whole trip by dividing the total distance by the total time.

Total Distance km _ 239.4km _
Total Time hours 5.68h =42.14km/ h

Average Velocity =

23
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An astronaut breaks the Uranus high jump record by jumping to a height of 11.3m with a vertical
jump of 7.6 m/s. What is the gravitational acceleration on the surface of Uranus? (3 marks)

ANSWER: (3 marks)
v, =T6mls, v,= Om/is, d=113m a=2m/s

/ F

y — V.
(NN _k ) U) _0%?1/5"*(7.6)?1/5)27 s
(V) T T a=Tg T o(sm | ls

What would an astronaut’s initial velocity be is they could jump to a height of 14.9m on the
Neptune, The gravitational acceleration on the surface of Neptune is 2m/s*? (3 marks)

ANSWER: (3 marks)
v, =0m/s(maxheight), d=14.9m, a=2m/s’, v,=Ym/s

2 2 2
{vf} ={v,.) ~2ad v, = /[vf) —2ad = /0= 2(=2m! s)(14.9m) = 1.T2m/s

A truck traveling at 64.7 m/s applies the brakes and slows down at a constant rate to 26.3 m/s in
387.3 meters.
How long does it take the truck to slow down? (3 marks)

ANSWER: (3 marks)

53.

54.

v, =64.Tm/s, v, = 263m/s, d=73873m =5

ijﬁ\n fe 2.d - 2. 387.3m esis
L 2 J ! No(263m/s+64.Tmls) T

k‘l"f-i-vj)

A truck is travelling at 22m/s then it accelerates at a rate of 10m/s* for 13s.
How far has it travelled in the time it was accelerating? (3 marks)

ANSWER: (3 marks)
v,=2m/s, a=10m/s*, t=13s5, d=Tm

d=v,t+i2at2 =2m/s- |3S+'21-- 10m/s* (135)° = 1131m

How high do you have to be to drop a rock so that it hits the ground in 17.8 seconds? (3 marks)
ANSWER: (3 marks)

v, =0m/s, a=98m/s’, =178s, d="m
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55. A ball is dropped off a building and 3.2 seconds later a second ball is thrown upwards at 3.2 m/s.
How far apart are the balls when the second ball is moving at -19.6 m/s? (3 marks)

ANSWER: (3 marks)
First, find how long it takes for the second ball to reach it’s final velocity of -19.6 m/s.

v, = 3.2m/s, v, = —-19.6m/s, a=-98m/s*, ¢=7s Second, find how far the second ball has

i

Vi 7V _ ~19.6m/s~3.2m/ls
a -9.8m/s*

Ve =V, +at t= =2.33y

h
fallen in that time.
v, =32m/ls, a= —98m/s?, t=233s, d=?m

d=vi+>al’ =32m/sx 2335+ % (-9.8m/s%)(2.33)" =-19.08m
Third, find how far the first ball has fallen in the total time (headstart time + time of second object).
v, =0m/s, a= —9.8m/s’, t=325+233s=3553s, d=m

I

d=v, t+1 af =1 (-9.8m/5*)(5.535)" = ~149.66m

Finally, find the distance the two balls are apart.
d, =-149.66m, d,=-19.08m

distance apart = |d] —dz‘ = |—-149.66m——19.08n4 = 130.58m
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56. A physics book is dropped off a building and 4.8 seconds later a second physics book is thrown
upwards at 4.3 m/s. How far apart are the physics books when the second physics book has fallen to
-92 m? (3 marks)

ANSWER: (3 marks)
First, find fast the second physics book is moving when it reached -92m,
v, = 4.3m/ s

t

d=-92m
a=-98m/s

v, =mls

v, = \/(4.3;?1/5‘)2 +2E—9.8m/sz](—92m) =-42.Tm/s

We need to add the negative signto the final velocity since the object is below the start point.

Second, find how long it has taken the second physics book to fall that distance.
v, =43m/s
2

]

Vo= 42 Tm/ s

a=-9.8m/s*
t=4.79%

v, =V, tat

Vi Y, _ 42 Tml/s—43mls

t= ; =4,79s
a —9.8m/s
Third, find how far the first physics book has fallen in the total time (headstart timé + time of second object).
v, =0m/s
1

t=4.85+4.79 = 9.59
a=-98m/s
d="m

d=v,t+ 3 ar’ = (0m/s)(9.595)+ (<9.8m/5%)(9.59s)" = —451.02m

Finally, find the distance the two physics books are apart,
d, =-451.02m

d, = ~92m
distance apart = !dl - dz‘ = |-451.02m—92nf = 359.02m
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A projectile is fired straight up with an initial velocity of 5.2 m/s. If air resistance is negligible, how

much time elapses before the projectile reaches its maximum height? (3 marks)

ANSWER: (3 marks)
v, = Om/s(maxheight), v,=52m/ls, a=-98 mist, =2

ViV _Om/s=52m/s _
a —9.8m/ s*

A boy 1s standing on the edge of a 32 m cliff and he throws a ball straight up with an initial velocity

of 16.5 mv/s. If air resistance is negligible, how fast is the ball moving when it is 6.6 m below the

edge of the cliff? (3 marks)

ANSWER: (3 marks)

v, =165m/s, a=-98m/s*, d=-6.6m, vf:?m/S

(NP N F A 2 / m )
va} =Lv,.) + 2ad v, = kv,) +2ad = [(16.5m/s)" +2. L—9.3—WJ- (—6.6m) =20.04m/ s

A car traveling at 10 my/s speeds up going down a hill, and is moving at a rate of 47 m/s 34.5 seconds
later.

a) What is the rate of acceleration? (2 marks)

ANSWER: (2 marks)

v, = 10m/s, vf=47m/s, 1=34.5s, a=2m/s’

v,=v,+at t= 0.53

[

(v,—-v,) _ WTm/s-10m/s)
t B 34.5s

b) How far has the car in traveled in the 34.5 seconds? (2 marks)

v, =10m/s, v, = 47mls, t=345s, a=107m/s

v,=v, +at a= = 1.07m/ s*

Since you know all the variables, you can use any of the formulas that have 'd in them,

(vf-r«v,j .

(v, =) +2ad OR d=-— 5>t OR dzv,.HEatz

v =) 2 _ (10m/ 5)*
qo _(&Tm/s)” - (10m/s) _ 98325

2a 2. 1.07m/s* -

g 3

Vo,
de \ ) = (47m/ s+ 10m/ s) 34 55 = 983.25m

2 2

d=v,i+ ; at® = 10m/ s 3455 + ; LOTm/ 8- (34.55)° = 983.25m
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60. An archer standing on a 78 m high wall fires an arrow horizontally at a rate of 14 m/s.
How close to the wall can the enemy get before getting hit in the toes by arrows? (3 marks)
ANSWER: (3 marks)

First we need to solve for tusing d , = % at’

dy =—T78m, a=-98m/s*, t=7s

> d .
d,=ta’ 1= L= [{2 E78m) | _ 3,995
Yo a N L-9.8m/s” )

v

Now we can determine the &, by usingd =v -1
t=39%s, v =ldm/s, d ="m
d,=v, - t=14m/s- 3.99s = 55.86m

61. A rock is thrown horizontally off a cliff of height 68 m at a velocity of 11 m/s.
How far from the base of the cliff does it land? (3 marks)

ANSWER: (3 marks)

First we need to solve for tusing ¢ )= % at®

d,=~68m a=-98m/s*, 1=s

kg f? 2.d, 2. (=68m)

vl = \/ a \j L —9.8m/ 5" ) =T
Now we can determine the 4, by usingd . =v_- ¢
1=373s, v, =1lmls, d =tm

d,=v - t=1lm/s 3.73s = 40.98m

62. A rock is thrown horizontally off a cliff at a velocity of 8 m/s. If it lands 35 m from the base of the cliff, how
high is the cliff? (3 marks)

ANSWER: (3 marks)
First we need to solve fortusingd, =v_- ¢

v.=8mls, d, =35m (=75

d
d=v -t t=—"= 33m =438s
. v, 8m/s

Now we can determine the o by using the formula o = % at®

a=-98m/s*, 1=438s, d =-2m

¥

d, = at’ =2 (=9.8m/5")(4.385)" = -93.79m

y T2
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63. A rock is thrown horizontally off a cliff of height 100 m and lands 36m from the base of the cliff. L
How fast was it moving when it was thrown off the cliff? (3 marks)

ANSWER: (3 marks)

First we need to solve for tusingd |, = % at’

d =—-100m, a=-98m/s*, (=0s l

yo

2d, o C100m>
d = % aft f= Y o_ \[ 2 (=100m) \ _ 4.50¢

’ a L —9.8m/s" )

Now we can determine the v, by usingd, =v - ¢

t=452s, d =36m, v =%m/s

v = ﬂ _ 36m
Tt A5l
64, A prisoner wants to jump over the 4.9 m fence that is 5 m away from the edge of the 10 m high prison
building. What is the minimum velocity the prisoner needs to run to just clear the fence? (3 marks)
ANSWER: (3 marks)

First we need to solve for tusing |, = % at

d =v -t =19Tm/s

2

d,=—(10-4.9m, a=-98m/s’, =5

[y

2-d TR 3

dy: %atz f:\/ ! = [ 2 ( S'ln;) I = I.OZS
a L —9.8m/s" )

Now we can determine the v_by usingd _=v_- ¢

t=1.02s, d.=5m v =Tm/s

d.=v ¢ Vv, == e =4.9m/ 8

b) What is the prisoner’s vertical velocity when he hits the ground? (2 marks)
d,=-Wm, a= -9.8m/s°, v, =0m/ls, v,=7m/s

2 2

(vf} = (V,) +2ad = (Ormfs)2 +2- [—9.8:11/52]- (—10m) = \/2~ (—9.81@1/52)- (~10m) = 14m/s
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65. A prisoner who can run at 6.7m/s, wants to jump over the 3.3 m fence that is 7 m away from the edge of a
prison building.
a) What is the minimum height the building needs to be so the prisoner will just clear the fence? (3 marks)
ANSWER: (3 marks)
First we need to solve for t using = ¢

d =Tm, v, =6T7mls, 1=7s

d"f
t=—=104s
Ay

x

Now we can determine the d , by usingd | = —21- at’

a=-98m/s’, t=1.04s

N N 2\ 2 _
d, = zat =51 9.8m/s )(1.045) =—5.35m

Now add the height to the fence height to get the height of the prison building.
prison building = (5.35m+ 3.3m) = 8.65m

b) What is the prisoner’s vertical velocity when he hits the ground? (2 marks)

d,=-8.65m, a=-98m/s", v, =0m/ls, v, =Tmls

(o Y 2ad = (Omls) 12 (—9.8m /s - (—8.65m) = \/2- (_9.8m/s* . (~8.65m) = 13.02m/s
) St (B (8 13021

66. Mr. Roome is dropping water-balioons on students as they pass under an over-head-walloway.
If he is 14 m above the student’s heads and they are walking at a rate of 4.5 m/s, at what horizental distance
before the students pass underneath, should he drop the balloons to get a head-shot? (3 marks)

ANSWER: (3 marks)

First we need to solve for tusingd, = é at®

dy =—14m, a=-98m/s*, t=7s

d=ta’ = >4y _ (2 Um0
rot N oa L -9.8m/s” )

Now we can determine the d, by usingd =v -/
t=1.69s, v =45m/ls, d =7m
d.=v -t1=45mls 1.695=7.6lm
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67. Anairplane is flying along at 250 km/h and at an altitude of 950 m. An enemy tank is moving
towards the plane at 50 km/h. How far from the tank (directly below the plane) should the plane
drop the bomb so it hits the tank? (3 marks)

ANSWER: (3 marks)
First, determine the time it takes for the bomb to hit the ground.

d =-950m, a=-98m/s*, t=7s

y —

2d .
d=Yap 4= T2 [2550m 500
2 a -9.8m/s”  —

Second, determine how far the bomb travels m 13.92s.

=250km/h=6944m/s, r=1392s, d, ., ="m

¥ plane

dbwnb = v.’mmh * fime = 69-44”1/S - ]3.925' = 966.94}1?
Third, determine how far the tank travels in 13.92s.
Vi = 0km/h=13.89m/s, (=1392s, d ,h6 ="m

d Vs lime = 13.89m/ s 13,925 = 193.39m

tank
Finally, determine the distance away from tank to drop the bomb. Because the tank is moving towards

the plane, we have to drop the bomb earlier so the distance is farther.

dpor=dy o +d = 906094m+ 193.39m = 1,160.33m

drop bopriy tank

3l




ID: A

68. An airplane is flying along at 230 km/h and at an altitude of 3800 m. An enemy tank is moving in
the same direction as the plane at 35 km/h. How far from the tank (directly below the plane) should
the plane drop the bomb so it hits the tank? (3 marks)

ANSWER: (3 marks)
First, determine the time it takes for the bomb to hit the ground.

d,=-3800m, a=-9.8m/s*, (=7s

d,=ar n / 253800y
~9.8m/ s>

Second, determine how far the bomb travels in 27.85s.

=230km/h=03.89m/s, 1=2785, d,, ,="m

planc

A yoms = Vioms - tithe = 63.89m /s 27.85s = 1,779.18m
Third, determine how far the tank travels in 27.85s.
=35km/h=972m/s, =2785, d_,
i time =9.72m/ s 27.85s = 270.74m

lan.f( :? m

d

tank tan
Finally, determine the distance away from tank to drop the bomb. Because the tank is moving in the

same direction as the plane, we have to drop the bomb later so the distance is closer,

d = 1,779 18m=270.74m = 1,508.43m

Hrop F 7T e P 2

69. What is the gravitational acceleration of a planet if an astronaut runs at a rate of 4.7 m/s off a 31 m
hill and lands 5 m from the base of the hill? (3 marks)
ANSWER: (3 marks)
First, find how long it takes to travel 5m at a rate of 4. 7m/s.

v.=4Tm/s, d =5m

d Sm
R v, 4Tmls

= 1,065

Now, determine the acceleration due to gravity.

dy =31m, t=106s, a=7m/s’

2-d, ,
d :laf2 a= v . 2 3m = 54.78m/ s*

vo2 P (1.06s)°

f
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70. How high is a building if a runner running at 5.5 m/s can land 13.5 m from the base of the building
(ignore broken bones or death upon landing)? (3 marks)
ANSWER: (3 marks}
First, find how long it takes to travel 13.5m at a rate of 5.5m/s.
v, =55m/ls, d =13.5m
d, 13.5m
d.=v.t tmz = Sam/s =245
Now, determine the height of the building,
1=245s, a=-98m/s", dy =m
d - % af® = % (=0.8m/57)(2.455)" = 29.52m (ignore the negative as we are looking for height)
71. Mike runs horizontally off a cliff at 5.8 m/s and lands in the water 17.5 m from the base of the cliff.
e (ﬁ______.\_. e
a) How long does it take Mike to hit the water? (1 mark)
ANSWER: (1 mark)
d =175m, v =58mls, (=15
4. 17.5m
d, =v.1 t—z— S.Sm,’s—B'OQS
b) How high 1s the cliff? (2 marks)
dy =7m, v, = Om/ls, t=3.02s, a=-98m/s’
d,=v, t+a d, = (0m/s)(3.025)+ ; (-9.8m/ s*)(3.025)" = 44.61m
72. Tfacar weighs 4,470 N on Pluto (gravitational field strength of 0.23 N/ kg), what is its weight on Jupiter if

the gravitational field strength of Jupiter is 26.85 N/ kg. (2 marks)

ANSWER: (2 marks)
First, find the mass in kg of the first object on that planet,

W=F =mg
Fo  4,470N
g 5 _
= ? = m 19, 434.78kg

The mass willbe the same on both planets, so use the same formula to find the new weight.

W=F, =mg

F, =mg=19,434.78kg 26.85N/kg=521,823.91N
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73. What is the normal force acting on a 7 kg computer sitting on a table if a person is pushing the computer
down with a 20.5 N force? (3 marks)
ANSWER: (3 marks)
F.,=ma
-F, -F, +F,=0
Fy=F +F,
Fo=mg+F,
F, =Tkg 9.8N/kg+20.5N =89.1N
74. An elevator is accelerating upwards at a rate of 7.4 m/s”. A 88 kg person is standing on a scale inside the
elevator. What is the reading on the scale? (3 marks)
ANSWER: (3 marks)
F. =ma
—F, +Fy = m+a)
Iy =+ma+mg
F, =+88kg- 7.4m/s’ +88kg- 9.8m/s" = 1,513.6N
75. What is the coefficient of friction on a 17 kg object that takes 180.4 N of applied force to accelerate it at a
rate of 9.2 m 757
ANSWER: (3 marks)
F, , =ma
—F,+F, =ma
—pumg +F_ = ma
F,—ma _180.4N-17kg 9.2m/ s’
{u = 2 = g :?7 s = O'] 4
mg 17kg- 9.8m/s
76. What is the mass of a block if it stretches a spring 1.6 m with a spring constant of 67 N/m, while pulling a

block along at a constant velocity of 3 m/s over a floor with a coefficient of [= 1.2 7 (3 marks)

ANSWER: (3 marks)
F o =ma

el

~F,+F,,.. =m0  {constantvelocity,soa = 0m/s"}

F.=F

spring

u-mg=k x

_ k- x _ 6IN/m 1.6m
“-g  12-98m/s°

=9.12kg
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If I applied a force of 153 N fo the spring represented in the graph below, how far would it stretch? (There is

no elastic limit on this very long spring) (3 marks)
T Force N

15 /
10

Su.

5

24 Jengthm

ANSWER: (3 marks)

First we need to find the slope of the graph which gives up the spring constant. (2 marks)

m= Y2 7h =41N/m
Xy =X

Next we use the spring constant with the applied force to find distance. (1 mark)

Fo=kx
Fe 153N
= =137.32
Kk 4IN/m ==

Two forces are applied to a 17 kg block on a frictionless horizontal surface {([=0), as shown in the diagram
below. F, =IN and F,=19N

i £

e INA8S iy

RS TSRS SRS A
Frictiontess surface

What is the acceleration of the block and in what direction [lett or right]? (3 marks)

ANSWER: (3 marks)
F  =ma

net

-F +F, =ma

_ T F,  IN+ 19N
m 17kg

a = 1.06m/ s’ right
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79. Two forces are applied to a 1 kg block on a horizontal surface ([=0.4), as shown in the diagram below.
F,=12N and F, = 6N

+-«~1—mF IMAass ___L

A R
H

What is the acceleration of the block and in what direction [left or right]? (3 marks)
Hint: Determine the direction of movement before you apply the force of friction.

ANSWER: (3 marks)
First, determine the direction the block willmove by seeing which for is larger.

If Fi<F, thenF , willbe acting to the left (opposing the motion to the right).
If F)>F, thenF , willbe acting to the right (opposing the motion to the left).

|l(

Since F, < F,,then Fwill be "'~ Lieft].

F,=pmg=04 tkg 9.8m/s” =3.92N

F., =ma

-F +F,-F,=ma

~F, + F, ~umg=ma

-F\+F,—umg —12N+16N-04. lkg - 9.8m/s* F., 0.08N 2 |
— - = =—(.08m/s ?
m lkg " lkg e

a —=
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80. A 88 kg water-skier is accelerated from rest to 14,7 m/s in 2.7 s. If the force of kinetic friction between the
skiis and the water surface is 3,676 N, calculate the force of tension in the rope that pulied the skier. (3
marks)

ANSWER: (3 marks)
First find the acceleration of the water-skier.

v, =0m/s
v,=14Tm/s
t=27s
a=m/s"

v =vf.+at

S

Vy—V _ 14.7m/s—0m/ s
t 2.7

Second, find the tension of the rope

=5.44m/ s’

o=

F . =ma

—Ff+ T=ma

= ma-ﬂ-Ff

T= 88k TS A4 T §F 36 T6N = 4TSS TIN i

81. What is the maximum acceleration of a 51 kg astronaut on Jupiter {g= 7.6 N/kg) can ascend a rope if it has a
breaking strength of 472 N7 (3 marks)

ANSWER: (3 marks)
F =ma

nef

T—F{g =

. T-F, _T-mg 472N-S5Slkg 7.6N/kg
m om Stkg

= L.65m/ s*
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What is the mass of an object that is accelerated at a rate of 4.5 m/ s* across a floor that has a coefficient of
friction [=0.3 when a force of 167 N is applied to the object? (3 marks)

ANSWER: (3 marks)
F  =ma

ner
—F,+F =ma
—umg+F =ma
F =ma+umg
F, = ma+ug)

e e _ 167N

(a+ugy  (4.5m/s*+03- 9.8m/5%)
A block of wood of mass 27 kg sliding along a frozen lake at velocity 31 m/s slides onto a rough part of the
ice, which exerts a 89 N frictional force on the block of wood.

a. What is the acceleration of the biock of wood? (2 marks)
ANSWER: (2 marks)

= 22.45kg

F. ., =ma

—Ff = mid

a= il - 8N =-33m/s’
e e D

b. How long does it take the block of wood to stop? (2 marks)
ANSWER: (2 marks)
v,=0m/s

v, =3lm/s
a=33m/s"

vfzv,+at

ViV _ Om/s—31m/s _

= . 2.45
a -33m/ls —

©
o
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84, If the coefficient of friction between rubber tires and asphalt is [=0.6. How much distance is needed
in order to stop a 740 kg car going at 54 m/s? (3 marks)

ANSWER: (3 marks)
First, determine the deceleration caused by the force of friction.

F. =ma
—F,=ma
-F, uom ~-0.6- 740kg- 9.8m/s> —
o d _TH Mg 740kg - 9.8mls”  —A351ON _ s ge ;2
m m 740kg T40kg
Second, determine the distance travelled using kinematics,
v, =54m/s
v,=0m/s
a=-588m/s*
d="m

2 2
[vf) =[v,.) + 2ad

i . £ D force ) 2 /54 £ 2
g e e (Ome )y e (O%ms)

2a 2. 5.88m/ 5"

= 247.96m

39



ID: A

85. A driverin a2160 kg car is driving along at a rate of 39 m/s. If they see a child run out in front of
the car 144 m away, what is the minimum coefficient of friction needed to stop the car before it hits
the child? (3 marlks)

ANSWER: (3 marks)
First, determine the deceleration needed in order to stop the car in time.
v, =3%m/s
v,=0mis
d=144m
a=2m/s"
FoNE N
(N Y

S i 2 2

LN () - B9mi ) e
2d 2. 144m —
Second, determine the force of friction needed to create that deceleration.
F. ., =ma
~F, =ma
—pem-g=m a
. 2160kg - 5.28m /5’

g ma £~ 0.53%9

m-g 2160kg - 9.8m/s

86. The radius of Mercury is about 2,440 km and it’s mass is 3.3x 10*° kg. What would be the Mercury’s

gravitational force of attraction on a 109 kg astronaut in an orbit 6,680 km above the Mercury’s surface? (3
marks)

ANSWER: (3 marks)
Don’t forget to convert your radius and height above surface into meters!

-1 N’ _
Gy, 067X 10777 5 109kg - 3.3e + 023kg
] - ~28.85
o (2,440,000m+ 6,680,000m) N
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The mass of the Moon is about 7.0x 10°% kg, and it’s radius is 1,739 km. What is the acceleration due to
gravity on the surface of the Moon?(3 marks)

ANSWER: (3 marks)

GmM ,
F,o=mg=-
e = .\
\"7)
6.67x 1071 X% 7 00 1 022k
GM, ' P . g )
g= - = ; . = 1.544m/ s
{0 —
7. 1,739,000m
) L )

The mass of the Moon is about 7.0x 10*?, and the acceleration due to gravity is 1.54m/s*. What is the
radius of planet in kilometers? (3 marks)

ANSWER; (3 marks)

GyiM
Fo=mg= ?W-;{i

U7
¢ NG M,
N

6.67x 107" 21 7,00 1 022kg
G- M, ;

r.= - ’% = 1.741e + 006m = LA L0007 _ ¢ g0y

g 1.54m/ s* 1000m / km
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89. A force of 139 N is required to pull a 26 kg wooden block at a constant velocity across a smooth glass
surface on Uranus (mass=8.7x 10> kg, radius=25,050 km). What force would be required to pull the same

wooden block across the same glass surface of Neptune (mass=1x 10*° kg, radius=24700 km) at a constant
velocity? (4 marks)

ANSWER: (4 marks)
First, find the coefficient of friction of the block on the glass on the first planet.

F . =ma

—-F +F,=m0) {constantvelocitysoa = Om/ s}

F,=F,=u-mg

-1 Nrmzl
G m, OOTX107 S5 876+ 025ke

g= e ; =9.25m/ s*
) £25,050,000m: |
1"#) L )

F =pmg
F

4= i 139N —0.58

mg 26kg- 9.25m/ s> -
Second, find the force needed to pull the block at a constant velocity using the coefficient of friction.

1

4 - FIE
et

—F,+F,=m(0) {constantvelocity soa = 0m/s’}

F.=F,=up mg

6.67% 107 ¥ 1.03¢ + 026kg

G- m

g:-— £ = kg = 1].26”7/‘3'2
(0 (94.700,000m"
"y = )

F o=p-m g=1058 26kg 11.26m/s* = 169.26N
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90. A force of 32 N is required to pull a 21 kg wooden block at a constant velocity across a smooth glass surface i
on Venus (mass=4.87 x 10> kg, radius=6,050 km). What force would be required to pull the same wooden '
block across the same glass surface of Mars (mass=6 x 10** kg, radius=3394 km) with an acceleration of
8m/s"? (4 marks)

ANSWER: (4 marks)
First, find the coefficient of friction of the block on the glass on the first planet. H

F

= md

nef

—F,+F_=m(0) {constantvelocity soa = 0m/s"}

F,o=F,=p-mg

G 667X 107 A 487 4 024kg

P kg 2
g= PR = ; e =8.87m/s
F, 6,050, 000m
Ur) \ y
F,=u-mg
F
p=—= 2N o7

m g  2lkg. 8.87m/st
Second, find the force needed to pull the block at a constant velocity using the coefficient of friction. i

o= mid

et

—Ff+Fa = Mt

Fo=ma+F,=ma+p mg

-11 N J'n1
G- m, 6.67x 10 gl 6.4¢ + 023kg 2
— = ; . . =3 7\m/ls
/N
¥ 3,394, 000m i
) k )

Fo=matp m g=2kg 8m/s’ +0.17 2lkg- 3.71m/s" = |8L.36N

g=
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Two masses exert a force of 10 N on each other, They are originally at a distance ‘d” apart, and are brought 4
times closer to each other. How much has the force between the two masses increased or decreased? (2
marks)

L]

(‘ F
v
'

d

ANSWER: (2 marks)
F= @iﬂ[??;_

Foo— 1 b 46l C16x#=16% 10N = 160N

(1t Ly &

{191 16

L4
Two masses exert a force of 70 N on each other. They are originally at a distance ‘d’ apart, and are pulled 10
times farther apart from each other. How much has the force between the two masses increased or

decreased? (2 marks)

My Lﬂg
m,
F E F
(Brr a i,
1 1]
‘ :
; :

e f e

93.

ANSWER: (2 marks)
Fe Gipr, o,y

Foo oo Lo Lo L goir-noix7ov=07

(1od)>  1004* 100 g
Two masses exert a force of 200 N on each other. The second mass increases in size by 9 times. How much
has the force between the two masses increased or decreased? (2 marks)

s d g d
ANSWER: (2 marks)

Focm,

Foc 9m, = 9x 200N = 1800N
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94. Two masses exert a force of 60 N on each other. The second mass decreases in size by 9 times. How much
has the force between the two masses increased or decreased? (2 marks)
| i @&gg g :
A DU S G U
ANSWER: (2 marks)
G, m
F= 6;2 :
Fom,
Fo % m, = 0.111x 60N = 6.67N
95. Two masses exert a force of 440 N on each other. The distance between them has increased by 10 times and
the second mass decreased in size by 6 times, How much has the force between the two masses increased or
decreased? (2 marks)
oy
: ! » : |
IS SO ‘ | ey ;
ANSWER: (2 marks)
P Gy m,
=—
)
o« -
m,
m m
x — = 6 S = 1 - x%:wLxMON”—"O.?’?’N
& (10xd)’ 6100 4 600 -
96. Two masses exert a force of 920 N on each other. The distance between them has increased by 4 times and

the second mass increased in size by 7.5 times. How much has the force between the two masses increased
or decreased? (2 marks)

ANSWER!: (2 marks)
_ Gy,

=

m,

vl

m, T5xm, 75 m,
o — =—— =—"x—=047x 920N = 431.25N
d (4xd) 4 d
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A boy on a bicycle drags a wagon full of newspapers at 10 m/s for 61 minutes using a force of 90 N,

How much work has the boy done? (3 marks)

ANSWER: (3 marks)

d=v t=10m/s- 61lmx % = 36,600m
m

W=F.d=90N-36,600m = 3,294,000

A boy on a bicycle pushes with 22 N on the peddles while doing 184,400 J of work, He rides for 25
minutes, What is his average velocity for the 25 minutes? (3 marks)

ANSWER: (3 marks)
W=Fd
W 184,400/

d= ?’; ***'"Q"’ER’T““ = §,381.82m

d=v

¥ = _Cz = m =5.59m/s

! 25mx 60s
1m

A boy on a bicycle pushes with 14 N on the peddles while doing 94,300 J of work. If he is riding a
speed of 5.5 m/s, then how long has he been riding in minutes? (3 marks)

100,

ANSWER: (3 marks)
W=F d
W _ 94,300/

A VTN

d=v

d _6,7357lm _ L lm
== Tssp e = 1,224,775 x s 20.41m

If a boy on a bicycle riding at a constant velocity does 70,100 J in 70 minutes and he has applied 36
N during that time then how far has he ridden? (3 marks)

=6,735.71m

ANSWER: (3 marks)

W=F-d
W 70,1000
= e = L941.20m
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101. The graph below shows the force applied to an 14 kg object over a total distance of 54 m. The object
is already moving at a velocity of4 m/s. How fast is the 14 kg object moving after being pushed for
54 meters? (no marks if solved by using kinematics and dynamics) (3 marks)

ANSWER: (3 marks)

T Forcern)

40
38
% O O P T d L
34

32 - L. f TR PO é:::
30 :l
28 / i
i S e . SN R U SO N
24

22 /
20 O N O MO . SN O

i8
16 /

12
areg 1
v

[
1 PR N N i
area 2 area 3 arda 4
. . | ,
2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 Dist.(m)
1 1
area, = - b h=5- 8m- (32N - 8N) = 96J

area, =b- h=8m 8N=64/
area, =b- h=(22m—8m)- 32N = 4487

area, = % b-h= % (54m—22m)y- 32N = 5127

areq,, ., = area, +area, + gred, +area, = 96+ 64J + 4487 + 5127 = 1120/

total
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area = work = AE
area = work = Ekf -k,

2

area=work=£m(v i ——lm(v.\
2707)  270)
1 ¢ N 1 7 v
2MYs) :work+§mkv,.)
{ 2N
| O ¢ 3
2owork+ s mvy Y 11207+ 1dkg. (4m/s)? )
= ’ ) \ 2 13.27m/
V= m B 14kg e

How long will it take a 2,625 W motor to lift a 1545 kg piano to a window 20 m above the ground
(assume the motor is 100% efficient)? (3 marks)

ANSWER: (3 marks)
_w_ Fd _ mgd
! H )

,omg d _ 1545kg- 9.8m/s* 20m _
P 2,625W a
How high does a 70 % efficient 4 hp motor lift 6 kg in 80 seconds? (1 hp = 746 watts) (3 marks)

115.36s

ANSWER: (3 marks)
P =4 % L= = 2,984

inpuf

ol

x 100%

Efficiency =
input
_ Efficiency _ 70%
ouipul 100% input — 100%
_W_¥Fd

P S e
4 f

Pt_ P
F m-

2,984 = 2,088.8W

2,088.8W. 80s

d= t =
g 6kg 9.8m/s’

=2,841.9m
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How efficient is a 1 hp motor if it can lift a 60 kg object 66 m in 80 seconds? (1 hp = 746 watts) (3
marks)

ANSWER: (3 marks)
p _W_F.d_mgd_6Wkg 9.8m/s* - 66m
ouiput ! - f - t - 305

746
P = Up % Ty T 746

=485.1W

485.1W
7A6W

ouipli

Efficiency = x 100% =

x 100% = 65.03%

input

What hp is a motor rated at if it is 60% efficient and can lift a 25 kg object 90 m in 30 seconds? (1 hp
= 746 watts) (3 marks)

ANSWER: (3 marks)
_W_F.d_mgd_ 25%g 9.8m /5% 90m
oulpul ¢ o t - t o 308

=T735W

ourpt

x 100%

Efficiency =

inpuf

Parupu! TISW

D — 1008 1009
1= T

lp

=

106.

107.

e LoV
LU 0 4 g

—

64h

"t Efficiency 60% TAGW

A pump is to lift 14 kg of water per minute through a height of 22 m. What output rating (watts)
should the pump motor have?(assume the pump is 100% efficient) (3 marks)

ANSWER: (3 marks)

2
leif _Fd_mg d _ 14kg- 9.8m/ 5" 22m . 50.31
! ! f 60s

In the high jump, the kinetic energy of an athlete is transformed into gravitational potential energy
with the aid of a pole. With what minimum speed must the athlete leave the ground in order to clear
the bar at a height of 3.1 m and cross the bar with a speed of 1.3 m/s? (3 marks)

3

ANSWER: (3 marks)
ET

nftial - Tﬂna{
! 1
E+E,=E,+F,

2

) +ihgh

r

P 2 1
2111\) + thgh = 5

m(v

3
=7%m/s

{ N ;) !
v:\/2'l(v } +gh ':\/2L%(1.3n1/5)2+9.8m/s2-3.1m

e
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A student is standing on top of a 28 m cliff and throws their physics book up at 6 m/s. What is
velocity of the book, when it is 5 m below the edge of the cliff. (3 marks)

ANSWER: (3 marks)
E.

]:'nﬂinf - Tﬁum‘
r J
E+E, =K +E,

2 ml { ot \2 !
F23% +mgh—§mkv ) + migh

o | —

2
(v' ] :%v2+gh—gh'

o [ —

' ! P ( \
v =\/2i;v2+ghm—gh );:J2L5(6n1/5)2+9.8m/s2-28m—9.8m/sz(28m—5m))|:]1.58m/s

How efficient is a 4.8 kW heater if it heats a 30 kg block of Aluminum (c¢= 878 J/kg/K)
from —46 °C to 85 °C in 17 minutes? (3 marks)

ANSWER: (3 marks)

E, = mcAT =30kg 878J/ kg /°C. (85°C~(——46°C)] = 3,450,540

.

110.

A

W _AE _ £y 3,450,5400

P, .=
auiput
! ‘ L 17minx @
mn

= 3,382.88W

1000
Pmpu)‘ = 4.8kWX W = 4, SOOW

GIH'D-‘!.’

3,382.88W
inpul 4’ 800W

If you remove 41,700J from a 7 block of Zinc (c=388 J/kg/°C) that is at 24 °C, what is it’s final
temperature? (3 marks)

Efficiency = x 100% = x 100% = 70.48%

ANSWER: (3 marks)
E,=mcAT=mc(T,—T)

r B -4LT7007
ST me T Tkg- 388J7kg/°C

+24°C=8.65°C
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How many litres (1 L. = 1 kg, but you already knew that) of 98 °C water is needed to be added to a
200 L bath at 12 °C in order to bring it up to 44 °C. (c= 4200 Jkg/K) ( 3 marks)

ANSWER: (3 marks)
My, AT =—m_, ¢AT

_ My AT 200L (4°C-12°C)
Mat =T AT ST (gpc-opc) AR
Water flows over a section of Niagara Falls at the rate of 3.9 x10° kg/s and falls 72 m. What is the

power wasted by the waterfall (in GigaWatts)? (3 marks)
ANSWER: (3 marks)

p W _Fd_mgd _39x 10°%kg- 9.8N/ kg 72m
St r Ls
A 4,900 kg freight car is rolling along a track at—20 m/s [West]. Calculate the time needed for a

force of 350 N [East]to make the car go 13 m/s [East] 7 (3 marks)

=2,751,840,0000 OR 2.8GW

ANSWER: (3 marks)
FAt=Ap =mhAv = m[vf - v,.]

3y
') 4,900kg: (13m/s——20m/s)
F B 350N

{
Ar=

114,

115.

A 4,700 kg freight car is rolling along a track at 20 m/s [East]. Calculate the time needed for a force
of —910 N [West]to make the car go 15 m/s [West] 7 (3 marks)

ANSWER: (3 marks)
FAt=Ap =mAv = m(vf - vf)

’ 3\
M) 4700kg - (<15m/ 5~ 20m/ )

At= = 180.77s
= i 180.775

A 3,300 kg freight car is rolling along a track at 13 m/s [East]. A force is applied for 16s.
Calculate the force and direction of the force to make the freight car go 18 m/s [West] ? (3 marks)

ANSWER: (3 marks)
FAt=Ap = mAv = m{vf - v,.]

s A
" T 3,300kg (18mis—13mls)

F=
Al 16s

= 6,393.75N[ West]
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116, A golf ball at rest of mass 0.34 kg acquires a speed of 132 m/s when hit with a force of 1,540 N.
How long was the club in contact with the ball? (3 marks)

ANSWER: (3 marks)
FAt=Ap=mAv=m- {vf—v,.)

/ 3
e IV 034kg- (132m) 5= Oms)
- F 1,540N

117. A golf ball at rest, acquires a speed of 51 m/s when hit with a force of 3,620 N for 0.008s. What is
the mass of the golf ball? (3 marks)

= (.029s

ANSWER: (3 marks)
FAt = Ap = mAv = m(vf - v,.]

e FAL__ 3620N-0.0085 o

(vf——v,.] T (5lmis-0mls) —=
118. A golfer hits a 0.75 kg golf ball with a force of 3,760 N. The club is in contact with the ball for
0.006 s. How fast does the golf ball leave the tee? (3 marks)

—ANSWER: (3-marks)
FAt=Ap =mhv = m(vf —v;.j

L FAr, o 3.760N-0,006s
om Y 0.75kg
119, A 14 kg object is moving with a velocity of 14 m/s to the right when it collides with a 16 kg ball
heading left at 12 m/s. After the collision, the 14 kg object is moving left at a velocity of 17 m/s.
What is the velocity of the 16 kg object after the collision (state direction, left or right)? (3 marks)

+0m/ s =30.08m/s

ANSWER: (3 marks)
Pi=D
Pitp, zpj1 +pr

r r
MV WV, =Y Y,

po MY Ry, “mlvr] 14kg- 14m/s+ 16kg —12m/s—14kg - —1Tm/s
V., = =

: m, lokg

=15.13m/ s [right]
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120, A red ball is moving with a velocity of 9 m/s to the right when it collides (but does not stick

121,

together) with a 19 kg blue ball heading left at 24 m/s. After the collision, the red ball is moving left
at a velocity of 13 m/s. The velocity of the 19 kg blue ball after the collision is 22 m/s to the right.
What is the mass of the red ball? (3 marks)

ANSWER: (3 marks)

p=p,

PPy =D+,

MV, +m,v, = mv, +m,v,

m, (9m/s)+19%g- —24m/s=m (-13m/s)+ 19%kg- 2m/s
9, + 13m, = 9% g 24m/s+ 19%g 22m/s
(Om/s+13m/s)ym, = 19%g- 24m/s+ 19%kg  22m/s

I 19%g 24m/s+ 19%g- 22m/s
o (9m/s+13m/s)
A 15 kg object is moving with a velocity of 21 m/s to the right when it collides with a 19 kg ball

heading left at 5 m/s. After the collision the two masses stick together. What velocity do the two
objects move off together? (3 marks)

= 39.73kg

122,

ANSWER: (3 marks)

P =P

PitD, =D D,

myv, v, =(m, +m) v

. mv |+, v : L Tm
gL mrEmy, 15kg- 21m/s+ 19%g- —Sm/s _ 6.47m/ s [right]
m, -+ m, 15kg + 19%g

A rocket motor, capable of generating a 155 N+s impulse, is attached to a frictionless 15 kg cart that
1s already moving at a constant velocity of 3 m/s. The rocket motor is ignited. What will the velocity
of the cart be immediately after the rocket motor burns out? (3 marks)

ANSWER: (3 marks)
impulse = Ap = mAv = m[vf ——v,]

_ impulse 155N s
VrT T 15kg

+3m/s=13.33m/s
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123. A rocket scientist wants their 17 kg rocket to obtain a final velocity of 630 m/s. How large of an 1
impulse is needed to achieve the required final velocity? (3 marks)

ANSWER: (3 marks)
impulse = Ap = mAv = m(vf— v,) = 17kg- (630m/ s —Om/5) = 10,710N - s

124, Ifa7.8 kg gun recoils at a speed of 6.9 m/s, then how heavy must the bullet be if it leaves the gun at
a rate of 980 m/s? (3 marks)

ANSWER: (3 marks)
P, zpj

' '
0+0= png +phu!iei

f !
_pbu.fl'ef :pgun

1] !
Mo YVan ™ Positer Y ouliar

g gun
'
_n?gun ' vgrm —7.8kg —6.9m/ s

n‘l‘ — =
buitet v;m o 980m/ 5

= 0.055kg

125. A person fires a gun and a 0.07 kg bullet leaves the barrel of the gun at a rate 0f 920 m/s. If the gun
recoils at a rate of 3.6 m/s, then how heavy is the gun? (3 marks)

ANSWER: (3 marks}
P, =Py

' t
0+0= pgun +pbu!n’c.’

r r
pgun = -pb.uifer

i’

'
’71gun ' Vgun ="My Y butier

T Vi _ ~0.07kg - 920m/ s
gun v B =3.6m/ s

gien

= 17.8%g
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126. A 19 kg model vehicle travelling at 13 m/s [to the right] experiences a push [to the left] for a certain
period of time as shown on the graph, What is the resulting velocity and indicate the direction of
motion? (3 marks)

ANSWER: (3 marks)

T ForcefN)

20

18

16 f ﬂ\
14

124 — . \\ ]

10

8

6

) reg 1 areai? arga 3
2

4 L g >

2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 Timefs)

ared :%- b-h:% 8s- 2N=64N - s

area,=b- h=(185—8s)- 16N=160N" 5

area, =%- b h:—;- (505 — 185)- 16N = 256N s

areq,,, = areq, +area, +area, = 64N s+ 160N S+l256N- 5=480N- 5

area = —impulse = Ap = mAv = m[v ;e v,.j (because the impuise is to the left, it is a negative value)

] Il . .
,  Cimpulse 480N s

/ - v, #W%—Bm/S:—IZ.ZSm/S
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127. A 9 kg model vehicle travelling at 2 m/s [to the right] experiences a push [to the left] for a certain
period of time as shown on the graph. What is the resulting velocity and indicate the direction of

motion? (3 marks)
T Foree(N)

5

1 2 3 4 5 & 7 8 9 Timefs}

ANSWER: (3 marks)
area under the curve = 127.02N - 5

area = —impulse = Ap = mAv = m[v i vjj (because the impulse is to the left, it is a negative value)

v, = %?uise +v, = sz;f;——MJanﬁs:lellm/S [!eﬁ}

198 T W a3 P
T&00

A-62-leg-astronaut-is-floating-at-a-distance-of 29---m-from-the-International-Space -Station- I they-throw-their-7———
kg tool in the opposite direction from the station at a velocity of 1 m/s, how long in seconds or minutes will it
take the astronaut to reach the station? (3 marks)

ANSWER: (3 marks)
First we need to determine the velocity of the astronaut after they have thrown the tool,

pi:pf

] ]
0 t 0 :pwu‘anmu +plum’

' '

pn.\'ir'nnau.’ = _pmol'
r ]

nin‘.ﬂ.“onm(! . va.s'rrunauf = _nilf)Dl' ' Vrf)ﬂl,

, WV —~Thg —1mis
vaw‘mnauf = o o = g = 0.1].]7? /S

. masrmnam 62kg
Now find the time it takes the astronaut to cover the required distance.
d=v-t
=4 M 55743 OR 42.96min OR 072

v Ollm/s =——— ——— T
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129. Outside the International Space Station, a 79 kg astronaut holding a 8 kg tool (both initially at rest) throws
the tool at 2 m/s relative to the space station, A 113 kg astronaut, initially at rest, catches the tool.
What is the speed of separation of the two astronauts? (3 marks)

ANSWER: (3 marks)
First we need to determine the velocity of the astronaut after they have thrown the tool.
Pi=Py
0 + 0 = pw.‘rmmm +prmu’
I r
pn.s'u‘mnm(r = _p.'um’
r f
n?m'-'."onm.‘f ' vaa'.'rmmu.' = _—n’l.’aa! ' Vfoa.’
My * V., —8kg —2m/s
Vzm'z'rmmur = = foe! = g = 0.21‘7’.!5/.\5Y
m(?»"”‘ﬂ”ﬂih’ 79kg
Now find the collision (stick) velocity of the tool and second astronaut.
pi = pf
f !
p:oo.’ +IP secondasironatt p.'dm’ +psccondm'n-mmur
f
ni.‘oo.’vroa.’ +0= (]nroo" + msecondm.’mlmul)v
‘v" = nzu’on.fv.'oa.f _ Skg 27’”/3 - O 13"?? ."fS
(mlum' + n?sacunda.\'lranuu!) (Skg_‘- IlSkg)
Finally, add the two velocities together to get the separation velocity.
va’cparfn‘fan = vﬁ')nr.’asﬁ'onam‘ + vsecana‘a.m'mmzu = 0'2]7’”’ 5+ 0 13]” '/ §= M
[30. There are two canoes on the lake. One canoe has two people in it that weighs 1,000 N and the other canoe

has three people and it weighs 1,945 N. One person pushed the other canoe with a force of 460 N for 0.6 s.
What is the speed of separation of the two canoes? (3 marks)

ANSWER: (3 marks)

W,  1,000N W,  1,945N
W, = == S (R.04kg W, = =2 7 198,
L =mg my g " 9.8N/kg g , =m,g m, 2~ 98N/kg 198.47kg
FAt = mAv
FAr 460N 0.6s
v,.—y, = = =2.7Tm/s
4 m, 102.04

FAt 460N 0.6s

mz— 9547 =1.39m/ s

ViV =

Finally, add the two velocities together to get the separation velocity.

=y +v, =2Tm/s+1.39m/s=4.1m/s

vsepara.’ﬁuli
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131, A 75 kg person is riding on 14 kg cart at a velocity of 20 m/s. With what velocity does the person need to
Jjump forward in order to stop the cart? (3 marks)

ANSWER: (3 marks)
bi=pry

Py tp, =pr] +p’z

r ’
(m, +my)-v=myv, +m,yp,

S (m+my)- v (75kg + 14kg)- 20m/s
B m, B T5kg
132. A 89 kg person runs along at a velocity of 8.5 m/s and jumps onto a 30 kg stationary cart. How fast does the
person and cart move afterwards? (3 marks)

Before; Afler:

glm ﬁ

ANSWER: (3 marks)
p,‘ :pf

= 23.73m/ s

' tf A
my,tmy, = km” + mc)v

m » i Frl - Sgkg - 8.5m Ii‘.ik

VTS - —=- = 06.36m 18

m, +m 8% g + 30k

L » GJ L g gJ
133, p,=p;

! '
0+0 =ivbr)yi +aari +pbay2 +car!
p’bnyz +cdrt = —‘p;)uyi + carf

r /
]nboyl +cart vcar.' = _n?‘boyl +oart Vw”
!
S Mooy, veart Veanr,  —(63kg + 12kg)- —6m/ s —5.40m) s
W Wy e (Tlkg + 12kg) S =
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This graph depicts the motion of a box being pushed across the tloor for 8s.

[ plkgis) [/

- W R

N

12 3 4 5 timel)

What is the force acting on the box? (2 marks)

ANSWER: (2 marks)
FAT=Ap

Ap 12kg - mis—0kg-mis 12kg m/s
F:E=slope: 85— Os - 8s h
A rocket engine consumes 860 kg of fuel per minute. If the exhaust speed of the ejected fuel is 5.8 km/s,
what is the thrust of the rocket? (3 marks)

ANSWER: (3 marks)

1.5

=

FAt = mAv
Fe mAv 860kg - (5.8km/s- 1000m/ km) = 83,133.33N

Two blocks with masses 3.2 kg and 9.4 kg are placed on a horizontal frictionless surface. A light spring is
placed.in a horizontal position between the blocks. The blocks are pushed together, compressing the spring,

and then released from rest. After contact with the spring ends, the 9.4 kg mass has a speed of 8 m/s.
How much potential energy was stored in the spring when the blocks were released?
ANSWER: (3 marks)

r !

P, =P+,
! 2
04+0=m - v +m,- v,

! !
My -V =R, Y,

r Iy vy _ 3.2kg-23.5m/s

| = P 32kg =23.5m/s

v

2
Ee =im, (vl} — 13.2kg. (23.5m/5)” = 883.60/

2
Eg, =iy v, ) =% 94kg: (8m/s)" =300.807

=Fy +E = 883,60+ 300.80/ = 1,184.40J
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137. A 0.20 kg bullet moving 540 m/s strikes and sticks in the 9.1 kg block initially at rest, as shown below. What
maximum height will the block (with the bullet embedded) rise above its initial position? (3 marks)

s sy

Tl!c.‘ﬂchy
@ Bullet

ANSWER: (3 marks)
pl‘m’ﬁa! :pﬁnm’

{ A
mv, +myp, = Lm1 -I-szv

' m v, _ 0.20kg: 540m/s

y o= =11.61m/s

( NS \
nw, +m 0.20ke+9.1%
| 2] | g g}

r"‘mh‘ai T,ﬂnm"

E +E, =E, +E&,

% nv’ = mgh

v (11.61m/s)t
T 2¢ 2. 98N/kg = 6.88m

138. A 0.40 kg bullet moving at a certain velocity strikes and sticks in the 2.6 kg block initially at rest, as shown

below! If the block (with the bullet embedded) rises 232 m above it’s original position, what was the initial
velocity of the bullet? (3 marks)

it

I

|

Yy

b [zm==nmnonrar]

}]u!fw
ANSWER: (3 marks)
E

Tmfmj - Tﬁnm‘

B, +E, =E,+E,

| 2
Lt =mgh  v=.J2gh = J2- 9.8N/kg 23.2m =21.32m/ s
pfni.'."ai :pﬁnm’

It 3
mov, trLy, = Lm' +mz)v'

Cm o +my v (0.40kg+2.6kg 121.32m/ s
() \ )

v, = m, = 0.40kg = 159.93m/ s
139, 1
140, 1
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141. Sketch the result of superimposing the following two waves. (2 marks)
ANSWER: (2 marks)

Wave A
s JJ

—d L LA D
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—§ e

[ TR

nge A+B

— R L R LA BN~ B0 A EY —
2 f f 3

i

t
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1
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=
b
|z
3

t
14
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i
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|

|
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r

T
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o
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142, Sketch the result of superimposing the following two waves. (2 marks)
ANSWER: (2 marks)

Wave A
\J"

¢

=N

nge A+B

12

— W B L G~ B0 S o —
P}

I
[N
§

S

i

-1 |

Sbwaddkh
i

~1l

&
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143. Sketch the result of superimposing the following two waves. (2 marks)

ANSWER: (2 marks)
Wave A
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144, The wave shown below travels 180 m in 40 seconds. Answer the questions below.

metery

— B L T

N/ / \ oo
-1 t 3 e dime (s
5 : NS A4 &
-3 | ]
A |
-5

ANSWER: (6 marks)
a) What is the amplitude of the wave? (1 mark)
amplitude = 2m

b) What is the wavelength of the wave? (1 mark)
v 4.5m/s

VSR A= = e,

¢) What is the velocity of the wave? (1 mark)
_d _ 180m _ !
V== s 4.5m s

d) What is the frequency of the wave? (1 mark)
. cycles 3 cycles

1D:

sec 40 sec 0.075Hz
e) What is the period of the wave? (1 mark)
r=t o 1333
7 0075Hz

64




145, The wave shown below travels 90 m in 40 seconds. Answer the questions below.

melers

5
|

1
3 VWY A VY A
1 | W A T A | !

v Jiy f N
:é ‘\ lll ‘\ II 2 i. time (i}
-3 \/ \/ \/
A
=5

ANSWER: (6 marks)
a) What is the amplitude of the wave? (1 mark)
amplitude = 3m

b) What is the velocity of the wave? (1 mark)
_d_9%m _

LT 2.25mls

¢) What is the frequency of the wave? {1 mark)

B cyc[eg 3 5 cycles

/= sec 40 sec

d) What is the period of the wave? (1 mark)
1 1

— = = 8
TR =
¢)What is the wavelength of the wave? (1 mark)

V= fA l:yV:WZ.ZSI?ji’s = 18m

= (0.13Hz

1D:

7 013z ——

f) How many nodes and antinodes are there? (1 mark)
podes =11 antinodes = 10
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146, Sketch the result of superimposing the following two waves. (2 marks)

ANSWER: @Qmarks)
lDa,x,A SR R S N N
Wae B
A8
o o

147. A standing wave in a clothesline has 8 nodes and 7 antinodes. The clothesline is 6 m long and is

vibrating at 0.8 vibrations per second. What is the speed of the wave? (3 marks)

ANSWER: (3 marks)

The number of waves is:
nodes —1 _ 8§-1
2 2

The wave length of each wave is:

Hwaves = =13.5

P length _ 6m _

~ #waves 3.5 1.7tm

The velocity of the wave is;
v=Ff A=08Hz - 1.7lm=137m/s

148. The speed of an ocean wave on the coast is 38 m/s; the wavelength is 28 m. What is the frequency
with which the wave hits the beach? (2 marks)

ANSWER: (2 marks)

v=f- A
_v _38mls _
ful - 28m 136/

66




149.

150.

151.

152,
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A sound wave with a frequency of 340 Hz has a wavelength of 0.7 m. What is the velocity of the
sound wave? (2 marks)

ANSWER: (2 marks)
v=f A=340Hz- 0.7m=238m/s

What is the speed of light in quartz (n=1.54)? (2 marks)

ANSWER:

_£_3><108m/s_ 8
e =195x10"m/s

5

If light is travelling at 42% the speed of light in a transtucent material, what is the index of refraction
of the material (2 marks)

ANSWER:
8
neC = 3x 10 més ~2.38
Vv  42% 3% 10°m/s —

How far would a beam of light travel in a block of water (n=1.33) in 9.9x 10”"seconds? (3 marks)
ANSWER: :

o=
¥

oo

153,

154,

_c_3x10°m/s _ 8
y = =T 133 =226 10°m/ s

d=v t=226x10°m/s 99x 1075 =22331m

What is the index of refraction for a piece material that light can travel 5.5 m th 2.7x 10™ seconds?
{3 marks)
ANSWER:

d_ 535m

d=v-t y=—=——"""0o
L 27x107s

=2.04x 10°m/ s

_C_ Ix 10%m/s -
Vo 2.04x 10%m/ s

A ray of light passes from quartz (n=1.54) into water (n=1.33) at an angle of incidence of 10°. Find
the angle of refraction. {3 marks)

[u—

4

|

ANSWER:
n,-sing, =n, sing,

n,osing, 154 sinl(° _
n, 133

¥

sin"'g, = 11.6°
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A ray of light passes from water (n=1.33) into diamond (n=2.42) and refracts at an angle of 10°, Find
the angle of incidence. (3 marks)

ANSWER:

n,-sing, =n, - sing,

n, sng, 242 sinlQ°
" 1.33

i

= 18.42°

-
sin" g, =

What is the critical angle of a light ray when passing from diamond (n=2.42) into flint glass (n=1.61)
? (3 marks)

ANSWER:

n,-sing. =n,  sin90°

r,-sin90° 141
", 242

H

41.7°

sin'lgc =
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157, There is a concave mirror that has a center with a radius of 90 cm.
The 7 em object is located 135 cm from the mirror.
ANSWER: Determine each of the following:
a) Draw the ray diagram carefully (use arrows on your lines to indicate direction of light ray). Draw your
lines to the veritical dotted line behind the mirror before reflecting. Clearly draw the image produced. (1
mark)

b) Find the distance to the image. (2 marks)

7= % _ 90cimn — 450

1

11 1
—_—t— = = —
d, d f d

1
d!}

g 1 _ 1

f (TN (4sem) T = (135em) ™
V)T

~ [

i

= 67.5cm (same side as object)

¢) Find the image height (1 mark)

h, —d,
h, "~ d,
7N
h, - d,
) Tem- (67.5cm) ,
h, = p = 35cm =-3.5¢m (inverted)

d) Determine if the image is real or imaginary/virtual. (1/2 mark)
REAL

e) Find the magnification factor. (1/2 mark)

h, _35cm —d, 67 5¢m
= e =-0.5 OR = e = el = ()5
" h, Tem  =— " d, 135em —
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158, There is a concave mirror that has a center with a radius of 66 cm,
The 10 cm object is located 66 cm from the mirror.
ANSWER: Determine each of the following:
a) Draw the ray diagram carefully (use arrows on your lines to indicate direction of light ray). Draw your
lines to the veritical dotted line behind the mirror before reflecting. Clearly draw the image produced. (1
mark)

[y
—_—

= 66em (same side as object)

AT  (33em)™ ~ (66cm)”
AR

¢) Find the image height (1 mark)

h, —d,
h, d,
P
h, - d
) 10cm - {66cm) .
h, = 7 = Ceom ==10cm (inverted)

el

d) Determine if the image is real or imaginary/virtual. (1/2 mark)
REAL

e) Find the magnification factor. (1/2 mark)

h,  _10cm —d,  —66cm
T 1em T = =47 66em

(2}

=l
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159. There is a concave mirror that has a center with a radius of 120 cm.
The 16 cm object is located 69 cm from the mirror.
ANSWER: Determine each of the following:
a) Draw the ray diagram carefully (use arrows on your lines to indicate direction of light ray). Draw your
lines to the veritical dotted line behind the mirror before reflecting. Clearly draw the image produced. (1

mark)
/"/ 1
N
e B
e g e o o .-—-,-r-.-.:i M‘:\\..\.\/_::.j ~~~~~
] P g ’9,.;9: = F \
e S
= ‘ /|
b} Find the distance to the image. (2 marks)
f= % = 12(2)61”? = 60cm
ot 1 1 1
o d.i f dt' f do
d = 1 L =460cm (same side as object)

]

R N ) (60cm) ™" — (69cm) ™
Uy

¢) Find the image height (1 mark)

h, —d,
b, d,
{00
hr) ’ di
h = Y = 16cm: (460crm) =-106,67cm (inverted)
I d 6%cm =

d) Determine if the image is real or imaginary/virtual, (1/2 mark)
REAL

e) Find the magnification factor, (1/2 mark)

b, ~106.67cm —d, _ —460cm
R Rt N AL L OR = e = - =—6.667
2 6em T T em T ==

i
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160. There is a concave mirror that has a center with a radius 0of 102 cm.,
The 9 em object is located 30 cm from the mirror.
ANSWER: Determine each of the following:
a) Draw the ray diagram carefully (use arrows on your lines to indicate direction of light ray). Draw your
Hines to the veritical dotted line behind the mirror before reflecting. Clearly draw the image produced. (1
mark)

,,,,,,,

b) Find the distance to the image. (2 marks)

C _ 102cm
f= 5 =5 = Slem
G,1 1 1_1 1
d, d, | df d,
d=— bt - = - = —72.86cm (behind mirror)
(f\ _lg) (51lem) - (30cm)
) Ul
¢} Find the image height (1 mark)
h, —d,
h, d,
R
h,-d,
) 9em. (=72.86¢m) .
h, = F = Y0em = 21.86cm  (upright)

d) Determine if the image is real or imaginary/virtual. (1/2 mark)

Imaginary/Virtual
) Find the magnification factor. (1/2 mark)
k. 21.86cm ~d;  __72.86cm
h, Yem T4 OR T 30em -2

el o
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There is a convex mirror that has a center with a radius of 108 cm.

The 14 em object is located 53 ecm from the mirror.

ANSWER: Determine each of the following:

a) Draw the ray diagram carefully (use arrows on your lines to indicate direction of light ray). Draw your

lines to the veritical dotted line infront of the mirror before reflecting. Clearly draw the image produced. (1
mark)

b} Find the distance to the image. (2 marks)

_C _108cm _
/= 5=, = 5dem
1,11 1_1_1
d, d f d, [ d,
dy=—-> - 1 - ~-26.75cm (behind mirror)
I/f\l_ =g = { 54(1!?.?)— (53»/??)— e
V)
c¢) Find the image height (1 mark)
h, —d,
h!} - d{)
0N
h, . d,
h o= L") __ldem: (—26.75¢m) = 7.07cm (upright)
: d 53cm —

d) Determine if the image is real or imaginary/virtval. (1/2 mark)
Imaginary/Virtual

e} Find the magnification factor. (1/2 mark)

h,  7.07cm
_}TU = Ttom = 0,505 OR m o=

—d,  —-26.75cm
d = 53cm _&

aQ

L
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162, There is a convex lens that has a focal point of 50 cm.
The 19 em object is located 114 cm from the lens.
ANSWER: Determine each of the following:
a) Draw the ray diagram carefully (use arrows on your lines to indicate direction of light ray). Draw your
lines to the middle of the lens before refracting. Clearly draw the image produced. (1 mark)

Object i
. R
2F A RN s e
[ e
W
b) Find the distance to the image. (2 marks)
Lot 1 111
da d.‘ f di f d{)
d, = — L — = - ! — = 89.06cm (opposite side to object)
- ff\ g (50cm) ™ — (114cm) -
V)
¢) Find the image height (1 mark)
h, —d,
h, d,
30
h - d,
© ) 19¢m- (89.06cm) .
h,= d, = Ldem =-14.84cm {inveried)
d) Determine if the image is real or imaginary/virtual. (1/2 mark)
Real
e) Find the magnification factor. (1/2 mark)
hi  —14.84cm —d;  _89.06cm
I?i—Z—W = —(,781 OR M= dﬁ —Ta‘n =—().781
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163. There is a convex lens that has a focal point of 15 cm.
The 19 cm object is located 30 cm from the lens.
ANSWER: Determine each of the following:
a) Draw the ray diagram carefully (use arrows on your lines to indicate direction of light ray), Draw your
lines to the middle of the lens before refracting. Clearly draw the image produced. (1 mark)

Object 5}
2 k?“‘“‘ﬁmm wm%:,
E\}f

b) Find the distance to the image. {2 marks)
1. tr_1i 1 1 1
dg di f di f er
d = ~ 1 — = ~ 1 — = 30cm (opposite side to object)

ff\ g0 (15¢m)™ — (30cm)

) )

¢) Find the image height (1 mark)

h‘l‘ _di'
b, d,
£ 4N
hold
h = ) - _19em 30em) __ 190, (inverted)

d 30cm

d) Determine if the image is real or imaginary/virtual. (1/2 mark)
Real

¢) Find the magnification factor. (1/2 mark)
h,  —19cm —d,  30cm
h o 19cm = OR m_'_gi:w 0cm

o

m=

=1
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164. There is a convex lens that has a focal point of 25 cm.
The 5§ cm object is located 38 cm from the lens.
ANSWER: Determine each of the following:

a) Draw the ray diagram carefully (use arrows on your lines to indicate direction of light ray). Draw your
lines to the middle of the lens before refracting. Clearly draw the image produced. (1 mark)

Object ;” \'\
f‘""ﬁ::::?m._ o I"\anmw
-, I:‘! “M_“‘% Y __
W i

b) Find the distance to the image. (2 marks)

SLEPIN S S S

do di f d.’ f da

d, = - = I =73,08cm (opposite side to object)

( \"l_f v (25¢:m)r_'—(3&',’?11)_l
vy

)

c) Find the image height (I mark)

h, —d,
hfﬂ B d{)
h(d) Sem. (73.08cm)
CH: MAecHt .
h, = 7 = 38 ==9.602cm (inverted)

d) Determine if the image is real or imaginary/virtual. (1/2 mark)

Real

) Find the magnification factor. (1/2 mark)

h,  _9.62cm —d;,  _73.08cm
= L o Il OR =— =0 =-1.923
¢ h, Scm =1.923 "= 38cm —

Q
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There is a convex lens that has a focal point of 35 em.

The 10 cm object is located 30 cm from the lens.

ANSWER: Determine each of the following:

a} Draw the ray diagram carefully (use arrows on your lines to indicate direction of light ray). Draw your
lines to the middle of the lens before refracting Clearly draw the image produced. (1 mark)

ﬁ """"" e

bisct ¢ F e F
I
™~
b) Find the distance to the image. (2 marks)
1 I 1 1 1 1

dita"F a7 F a

i

He

9

d; = 1 L LT | 1 — =7210cm (same side as object)
ff\f _fg VT (35em)” — (30cm)
)

h, —d,
h, d,
{0
h, d,
ho ") __10em (=210cm) — T0cm (up right)

! d 30cm

d) Determine if the image is real or imaginary/virtual, (1/2 mark)
Imaginary/ Virtual

e) Find the magnification factor. (1/2 mark)

h, T0cm ~d, —-210cm
e T Toem =t R T T T 30m

[ a

-7
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166. There is a concave lens that has a focal point of 26 cm.
The 8 cm object is located 35 cm from the lens.
ANSWER: Determine each of the following:
a) Draw the ray diagram carefully (use arrows on your lines to indicate direction of light ray). Draw your
lines to the middle of the lens before refracting. Clearly draw the image produced. (1 mark)

b) Find the distance to the image. (2 marks)
1 .1 1 P11

a7a"7 4T 4
1 1

d = =
(f)_] _lg V! (26em)™t - (35em) ™!

f

=—14.92e¢m (same side as object)

4]

¢) Find the image height (1 mark)

h, -,
h, 4,
I '
h,-\d :
o UM)  Beme (-14.92em) .
h, = 7 = Yoo = 3.4lem  (upright)

d) Determine if the image is real or imaginary/virtual, (1/2 mark)
Imaginary/ Virtual

¢) Find the magnification factor. (1/2 mark)

B, 3.4lem —-d,  __14.9cm
m—?z?— Y- =0.426 OR | 111—?=Tm—-—9~__2_

(1)

[
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167. A 17 cm object that is 11 ¢m from a convex mirror, has an upright image of 10.2 ¢m.

Determine the focal length of the mirror (2 marks)

ANSWER:
h, —d,
h, d,
hi-d,  10.2em- 1lem
d,y=~"t—2 = =-6.6
' “h, 17cm =2
L_1, 1
f - du ¥ dﬁ
1 1 .
/= " = =—16.5cm (- convex mirror)

168. A 10 cm object is 14 cm from a concave mirror with a focal point of 3 cm.
Determine how far the image is from the mirror. (2 marks)
ANSWER:
1_1.,1
f b du i dt'
o1
dl' fl dc
d,‘: —Il _|: #|] -_}=§M
(f\ Mg (3cm) " — (14em)
V)
169. A 13 cm object is 9 cm from a convex mirror with a focal point of 23 cm.

Determine how far the image is from the mirror, (2 marks)

ANSWER:

% = :il: + ; ( - focal point because convex mirror)

11 1

dl f d()

d, = - ! - = u}l o= —-6.47cm
{2\ ‘N (=23cm)” — (9cm) o
kf} - dﬂ
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170. A 10 cm object is 6 cm from a diverging lens with a focal point 0of 29 cm. Determine how far the
image is from the lens. (2 marks)

ANSWER:
% = d_l,, + -6—}; ( - focal point because of diverging lens)
r_1 1
4" 774,
d = . I o = 1] - =—4.97cm
(f\ g (=29¢h1) ™ - (6em)~
) )

171. A 19 cm object is 14 cm from a converging lens with a focal point of 17 cm.
Determine how far the image is from the lens. (2 marks)

ANSWER:

L1,

f - da ¥ di

1 _1_1

d f 4,

T ! = —79.33em
(f\ w(d N (17cm)™ — (14cm) -
) ’

172. Using a GOOD diagram, draw a desert mirage. Label main parts and explain what is happening (in
one or two sentences) (1 mark)
ANSWER:

s Cool air

. e
\“‘-\w i {Penser}
T

30
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173. Using a GOOD diagram, draw an arctic mirage. Label main parts and explain what is happening (in
one or two sentences) (1 mark)
ANSWER:

Line of sight extends from
Iiiragie peak (o abserver's aye

Parpendicidar

- Mirage

Warrn air

Wam sifoskdair boundary

H i
1 Actual Tight

S
(39 i
50 i ray

|
Light ray
honds vhen it
anters w. g

Cold aft

174. Using a GOOD diagram, show why you can hear people across a lake better than if you were across

a field. T.abel main parts and explain what is happening (in one or two sentences) (1 mark)
ANSWER: o

refraction of sound

A A A A A A A A

shore take _ shore |-

175. Using a GOOD diagram, show why it is harder to hear people in a desert then in a field . Label main
parts and explain what is happening (in one or two sentences) (1 mark
ANSWER: '

Cool air

Warm air

B T s T T e Tl

el e e L

g1
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177.

178,
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Using a GOOD diagram to show how light rays from a fish in the river looks to someone at the edge.
Label main parts and explain what is happening (in one or two sentences) (1 mark)
ANSWER:

Air hnglefrom 'E?
(medium 2} Parpendicular e
. st
Observer

Explain how a light polarizer works using a GOOD diagram. Label main parts and explain what is
happening (in one or two sentences) (1 mark)
ANSWER:

Explain how the doppler shift works using a GOOD diagram. Label main parts and explain what is

179,

happening (in one or-fwe sentences)-(1-mark)
ANSWER: -

The Doppler Effect for a Moving Sound Sowrce

Lowe Frequency High Frequancy

£

Explain what spherical abberation is using a GOOD diagram. Label main parts and explain what is
happening (in one or two sentences) (1 mark)
ANSWER:
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180. A light ray enters a 8 cm thick glass slab (n=1.7} at an angle of 60° to the normal, Then the light ray exits the
thick glass slab into air . What is distance of the lateral shift? (3 marks)

ANSWER: (3 marks)
iz sinfg Ve ‘sinfg !
L))

R
O 10003 sin(607) o
0= = 17 o
oy ad adj 8em
g ) _ =92
€08 0- ) hyp hyp { Y cos(30.64°) 2k

Cos| 9, |
L

sin{gf - 9},] = %}%7— Distance = sin(60° —30.64°) - Ayp = sin(29.36°) - 9.298cm = 4.559cm

181, If an astronaut has aged 48 years going to a distant star then another 48 years coming home, then
how much time has passed on Farth during the trip if he has been moving at 0.95 ¢? (3 marks)

ANSWER: (3 marks)

L _ 1 ~32

= 2 2
\/1_V_2 \/1_&)_.“950)
C Cz

[=y t, =3.2x2x 48 years = 30745 years
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182, Your parents take you on a space voyage on your 6th birthday. When you get back from your trip,
vour best friend, who has the same birthday, is 16 years-old. If your ship was travelling at 0.9 ¢, how
old are you (answer to 1 decimal)? {3 marks)

ANSWER: (3 marks)
1 1

y = = =229
Y | (0.9¢)°
. -
=yt
t 1y
= — 6 . =
t v =299 = 4.4y + 6y = 10.4 years-old

183, The starship Millenium Falcon is moving through space at 0.95 ¢. If the Millenium Falcon is 14 m
long to the people on the Millenium Falcon, how long would it appear to a stationary observer? (3
marks)

ANSWER: (3 marks)

?/: l ; == 1 3 :3'2
\/1_% \/1_(0.950)
c CZ
_ Lot
L= v =39 =4.37m

184. The starship Soyuz is moving through space at 0.5 c. A person on Earth sees the ship fly by and
notes that it is only 37 m long. How long is it when it is sitting in the space dock? (3 marks)

ANSWER: (3 marks)
1 1

?/: = :1.15
2 2
\/I_V_2 \/1_(0.520)
4 c
L
L=
4

Ly=y L=115x3Tm=42.72m

185. a. How much energy would you get by changing9 kg of gasoline into pure ehergy? {2 marks)
ANSWER: (2 marks)
E=mc’ =9%g 3x10°m/s) =8.1e+017]

b. How many times greater is this binding energy than the gasoline’s chemlcal energy (39
Megajoule/kg)? (1 mark)
ANSWER: (1 mark)

Binding Energy 8.1e+017J

. = : = 2,307,692, 308 = 2.307692307692¢ + 009=
ChemicalEnergy  39x 10°7x 9%kg
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186. What is the relativistic mass of a muon traveling at 0.9¢? (mass = 1.8e-028 kg) (3 marks)

ANSWER: (3 marks)

1 . 1 =229

y: 2 2
c c

M=y M,
M=y M,=229x18¢-028kg =4.13¢ ~ 028kg

187. Mr. Roome is lying down in a spaceship travelling at a rate 0£0.99 ¢. According to the stationary
Parkland students watching him travel past, he looks 0.7 m from head to toe. How tall is he
actually? (3 marks)

ANSWER: (3 marks)
1 1

y= = =7.09
v . (0.99¢)*
C'2 B Cz
b
v

Ly =y L= 1.09%.0.7m=4.96m

188. If a clock on a spaceship travelling at 0.995¢c moves 2.6 hours according to a stationary, outside
observer, much time has actually passed for someone standing inside the ship? (3 marks)

ANSWER: (3 marks)

y= 2t - ! - 10.01
v | (0.995¢)°
f=vy 1,
ot 26h
=", " 001 - 2200

189. If a stationary observer watches a spaceship travelling 0.9 ¢ at for 1.3 hours, how much time has
passed for someone standing inside the spaceship? (3 marks)

ANSWER: (3 marks)

1 . 1 =229

= 2 2
\/l_vz \/1_(0.920)
. C c

t=y t, =229 1.3h=2.982404540317h

35
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191

An astronaut leaves Earth at 0.98c. From inside the spaceship, the astronaut sees a solar system that
is 6.1 light years away (1 light year is how far light travels in one year, which is quite far you know).
How long will it take them to make a return trip, according to Earthlings? (in years)? (3 marks)

ANSWER: (3 marks)

S S

}/m
2 2
Jl_% \/1_ (0.9?0)
c c

r=to
Y

L=y L="5.03-6.1Ly=30.65Ly

d=v-t (there and back, double the distance)

_2xd _ 2x30.65Ly
v 098¢

A student moving in a spaceship at 0.4c, is writing a Physics 11 Special Relativity test. He uses the
full 80 minutes to complete the test. A Parkland student is writing the same test on Earth and sees
the other student travel past. The Parkland student complains to the teacher that the moving student
received more time for the exam. How long (in minutes) does the Parkland student think the moving
student was given to write the test? (3 marks)

!

= 62.56years

192,

ANSWER: (3 marks)

1. 1 = 1.09

}’= 2 2
Jlmvz \/1_&,‘12_0_)_
c c

t=y t, =1.09 80min = 87.29 min

An astronaut who is 62 kg is travelling on a spaceship at a velocity of 0.5¢ is on a diet. After several
months he has lost 13 kg. According to a stationary observer, how heavy is the (still moving)
astronaut after the diet? (3 marks) '

ANSWER: (3 marks)

1. 1 =115

= 2 a 2
c c

m, = mass - diet =62kg — 13kg = 4% g
me=vy my, =115 49%g = 56.58kg
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A stationary man observes a truck moving past him at 0.8c, Another man is standing in the back of
the truck and throws a baseball forward at 0.9c. How fast is the baseball moving with respect to the
stationary man (answer to 4 decimal places)? (3 marks)

g{ = !ullveiacg'

Statlonary
guy

ANSWER: (3 marks)

v = Voatt € T ¥ i © _ 0.9¢+ 0.8¢ — 0.9884c
Ly Dt Vi€ gy 0.9cx0.8¢c =

2

¢? c

The spaceship Enterprise is moving at a velocity of 0.3¢ according to people on Earth. The spaceship
Apollo is moving towards spaceship Enterprise at a velocity of 0.5¢ according to people on Earth.
How fast does the captain of Enterprise see the spaceship Apollo approaching them (answer to 4
decimal places)? (3 marks) ‘

195.

SPaceship Lef SpacesHIpRIghl
ANSWER: (3 marks)

. Vierr€ TV pigne€ _ 0.3c¢+0.5¢ — 0.6957¢
VipCX Vo € . 0.3¢x 0.5¢ =

I+ right i
¢’ ¢

Write the letters from the picture above beside the matching terms
ANSWERS: (5 marks, 1/2 mark for each term)

J condensor cooling water G | reactor core

B pump F generator

1 reactor vessel A | cooling tower

E | turbine H | containment structure
D |control rods C | Steam generator
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199,

200,
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What is the daughter product if the radioactive isotope Astatine-216 under goes alpha decay? (2

marks)

ANSWER: {2 marks)
Astatine — 216 ~» Bismuth—-212+ ;He

If the element Uranium-238 is produced after alpha decay, what was the parent isotope? (2 marks)

ANSWER: (2 marks)
Phutonium— 242 — Uranium— 238+ ‘; He

What is the daughter product if the radioactive isotope Berylium-9 under goes beta decay? (2 marks)

ANSWER: (2 marks)

Berylium—9 — Boron—9+ _? e

If the element Potassium-38 is produced after beta decay, what was the parent isotope? (2 marks)

ANSWER: (2 marks)
0

Argon—38 —> Potassium—38+ e

List 2 advantages of a CANDU reactor over an american style reactor. (2 marks)
ANSWER: (2 marks)
1. Don’t have to enrich U-235

201.

202.

203.

204,

205.

2. The moderator is also the coolant, so if it leaks out, then the reaction stops

Describe how a control rod works. (1 mark)

ANSWER; (1 mark)

The control rods absorb or stop neutrons from continuing further reactions with other U-233 atoms.
What is a chain reaction when dealing with nuclear fission? (1 mark)

ANSWER: (1 mark)

When on nucleus of U-235 absorbs a neutron, it becomes unstable and splits apart, releasing 3 more
neutrons. These go off and cause 3 more U-235 atoms to split, creating another 9 more neutrons. This will
continue until there are no more atoms lo split.

TRUE or FALSE: (1 mark)

ANSWER: .

FALSE: Canadian reactors need the uranium to be enriched to 3% in order to work

What is the difference between nuclear fission and nuclear fusion. (2 marks)

ANSWER:

Fission splits a heavy atom like U-235 into two smaller fragments, releasing binding energy

Fusion joins two light atoms like H-3 into He-35, releasing binding energy.

TRUE or FALSE: (1 mark)

ANSWER: ‘

FALSE: Fissionable atomic bombs require 90% U-238 in order to work.
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