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Applications of Vectors Unit - Notes

Tentative TEST dateM

E Big idea/Learning Goals

Some of the topics in this unit overlap with physics. If you never took physics, refer to this page for key ideas you

need know:

« speead is rate of change of o\{s\‘N\CC/

+ acceleration is rate of change of l/&{oot'f_"? Z.(F—'-J q S/"‘/ 2
+ the gravitational acceleration due to gravity olf sarth is N )

»

Mewton’s first law of motion states that if an object has __no neft
_ (it is at rest or moving in a straight line with constant speed)

acceleration is L0

» Mewton's second law of motion states a formula:

(£

Comections for the texdbook answers:

@ Success Criteria

O lunderstand the new topics for this unit if | can do the practice questions in the textbook/handouts

Date pa Topics # of guest. done?
ou may be asked to
N show them
4-5 Velocity
T2
g-7 Dot Product {Geometric)
73
39 Dot Product {Algebraic)
T4
10-11 Scalar and Vector Projections
M 28 7.5
12-14 Cross Product
1 26 75
15-16 Applications of Dot and Cross Products
K 7.7
Review

a MLY

Reflect - previous TEST mark

. Overall mark now
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Force

1. When objects are at rast or move at a constant velocity in a straight line, then the forces that act upon the chject
cancel each other out. In other words, there iz no NET force. The counteracting force is called the equilibrant force.
u Draw the resultant force and the corresponding equilibrant force for the following forces:

Caollinear Forces at equilibrium Coplanar Forces at equilibrium
-
f& —rts\.l}rbw‘\"(;’rce., /\_,
—> f /.
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2. Describe the forces that act on the object to keep it in a state of equilibrium. W\‘&
@ (O fpute
a. aircraft flying at constant velocity b. an object hanging on two wires c. a box standing\on a ramp

G
A —icendt — Hat
mj &“ﬁf‘t J{ w;‘l\‘}

3. Jake and Maria are towing their friends on a toboggan. Jake Is exerting a force of 65N and Maria a force of 60 N.
E Since they are walkini side by side, the ropes pull to gither side of the toboggan at 40° to ﬁach other.

friciee

a. Find thed 8 pulling the tobeggan forward from a stop. mo9 < e
b. Soon the toboggan is travelling at a constant speed. Find the equilibrait force and explain what it represents.

@ \?}: bsTebo™® — Q(QQXQO)M 1%0*
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& €= 2.5 Llﬂ" ffﬁ 2§ bon force |
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4. Alarge balloon is tefhered to the top of a building by two wires attached at points 20m apart. If the buoyant force on

the balloon is 850N, and the two wires make angles or 58° and 6&° with the harizontal, find the tension in each of the
Y wires

R Lde & Free Qody Digoe |7] S0 A

ALY -
§So¥ \TI\: SM3w
aitudes “(‘r
e ’H,L feasion i Hhe wireg
Qe YIFN d SUI V.

5. Alawn mower is pushed with a force of 90N directed along the handle, which makes an angle of 36° with the ground.
a. Determine the horizontal and vertical components of the force on the mower.
m b. Describe the physical meaning of each component.

Ao (@ \F = eme’ = 530
- \\?;H\ - Qo ws¥S = 13N
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6. A 20kg trunk is Yesting ilﬁ%ﬁ_ﬁi_jt__&l_ruﬂ.gb—ef-?ﬁg.—%&— r\ﬁ-\aolu
= a. Calculatg theComponents of the force of gravity on the trunk that are parallel and perpendicular to the ramp.
ﬁ a

b. Describethe p

N

1ning of each component.
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Velocity

1. Josh can paddle at a speed of 5 km/h in still water. He wishes to cross a river 400m wide that has a current of 2Zkm/h.
a. If he steers the canoe in a direction perpendicular to the current, determine the resultant velocity. Find the
i peoint on the opposite bank where the canoe touches.
b.  If he wishes to travel straight across the river, determine the directicn he must head and the time it will take

him to cross the river. @ \_F.,\ _ \YS_"-E? Q: tqm—l %}
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2. An airplane heading northwest at 500km/h encounters a wind of 12[]ka‘5° east of north. Determine the THe e
resultant ground velocity of the plane. —
NE&S°E

= Hop® +1207 - 2 (500) (120)(ssl10°
lrl= 553
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= as{wl = -l [ul T 90§ [\A
3. Acar travellin 110km/h passes a truck going in the opposite direction at 95km/h.
- a. What isTieVelocity of the truck relative to the car?
b. The truck turns onto a side road and heads northwest at the same speed. Mow what is the velocity of the
truck relative to the car?

LRelative Velocity
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4. A destroyer detects a submarine @r{l@du& east travelling northeast at 20knots. If the destroyer has a top
spead of '@ at what heading should it fravel to intercept the submarine?
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Dot Product {Geometric)

Dot Product with Geometric If’ectors
) ana\e
“ EORA Il o P

1. Find the dot product of z®v for each of the

following where & is the angle between vectors.

a |;|=?",‘5|=12=9=5o°
i T ST
@ v [q=20[p=36=7

2. For above question a. find vex Whatis property

you can conclude from this?
- 2 .
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5. Prove that two non-zero vectors u and ¥ are

6.

Q.gf_bof_,..

3. Find ;0; and 5'5 What can conclude from this?

4. Find ;-ﬁ and ;06 What can canclude from this?

bath

0'\33

perpendicula uev=0 must ?fD"L

Explain why {;105]05 = a-[c ib}
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u Dot Product Properties
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B
7. Prove the following distributive property: 50(5 +E) =aeb+aec
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8. Three vectors x; and Esalisfy T+ ; +z=0. Calculate the value of % 3 + 18z + -
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10. Two vectors 2a+5 and a—35 are perpendicular. Find the angle between a and b, if (a = 2|5 )
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Dot Product (Algebraic)

)| Dot Product with Algebraic Vectors
- - - >
v \A: - (Q' ) \)‘ )Cl) V = qu ) L'}, )Q7r>
>
-\’h' V= Q|qz + L\SL X C’\QL

I 1 Find(3a+b)s(2b-4a).ifa=—i —3j + kandb =2 +4j sk

Find the angle between the following vectors u=(-3.1, 2) and v= (5. —4,—-1)
3. Givena =(2.3, Tyand b = (—4.y. —14),

a. for what value of y are the vectors collinear?

b. for what value of y are the vectors perpendicular?
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f4  Find any vector w that is perpendicular to both « = 3j + 4k and v = 2i.

55- The vectors @ = 3i — 4] — kand b = 2f + 3] — 6k are the diagonals of a

parallelogram. Show that this parallelogram is a rhombus, and determine the

lengths of the sides and the angles between the sides.
6.  Find a unit vector that is parallel to the xy-plane and perpendicular to the

vector 4i — 3] + k. N N AN
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