MCV4U1 Unit #1 — Introduction To Vectors

Progress Check

The purpose of the progress check is to diagnose areas that you need more practice with before the
test.

1.

Answer the questions on this handout. Treat it like a test. DO NOT look at the answers until
you have finished all of the questions.

Use the answers provided to check and see how you did.

. Use the additional review questions provided to practice more questions like the ones you had

trouble with in this package.

Although this progress check contains a wide selection of questions from this unit, it does not
cover ALL of the possible questions from the unit.

2.

Draw the following vectors. Include a scale.

6 km [N25°W] b) 550 m [S50°E]

In the following diagram, state a pair of vectors that are:

A B

Opposite

Parallel, But Not Equal

Same Magnitude, But Not Parallel.




3.

4,

Calculate the magnitude and direction of the following vectors. State all directions as bearings.

N

A

»

v

\
O N\

If |a| =100 km [N75°E] and |b|= 85 km [S10°W], find a + b.



b)

If |5 |=25cm, |B | = 10 cm, and the two vectors make an angle of 65°, find:
a—b

2a +3b

A gardener pushes a wheelbarrow up a 32° hill using a force of 120 N (parallel to the hill).
Calculate the horizontal and vertical forces acting on the wheelbarrow.



7. A 2.5 kg sign is suspended from the ceiling using two cables that make angles of 23° and 30°
with the ceiling. Calculate the tension in each cable.

8. Sally the Swimmer needs to swim from a point on the beach to a floating platform 50 m directly
across from the shore. Sally can swim at a speed of 4 km/h in calm water. The lake has a 2
km/h current that runs parallel to the shore. If she wants to swim straight across to the dock, at
what angle should she aim herself upstream before she starts swimming?



10. A flight leaves Pearson International Airport at 3:00 PM and travels 580 km/h [S50°W]. There
is a constant wind blowing fromt 50 km/h [N28°E].

a) What is the ground velocity of the airplane?

b) How far has the plane traveled at 3:30 PM?

11. A hanging sculpture is suspended using two cables. The first cable makes an angle of 80° to the
ceiling and has a tension of 60 N. The second cable makes an angle of 75° to the ceiling.
Determine the mass of the sculpture.



12.  Determine the value of a +b if |3a| =24 cm, |2b|=10 cm and |3a—2b| = 20.

@Indicate whether the following are scalars or vectors.
a) 40km/h
b) 10 km Northwest
¢) downward force of 12 N
d) distance of the moon from Earth
e) 100 km/h on a bearing of 230°
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@a) Sketch & +2b —3a

b) Find its magnitude, if each square on the grid is 1 unit
c) Find its direction in relation to vector ¢
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@a) Sketch € +2b —3a

b) Find its magnitude, if each square on the grid is 1 unit
c) Find its direction in relation to vector ¢

\

fyﬂ % \\‘E

all \

@ Use the diagram below to express the following vectors as a linear

combination of & and v, where AE =ii and BD=¥.

a) AD b) BF ¢) EB d) %AB

@Use a diagram to explain how the vector
combination CA + BC— DA can be expressed as a single vector.
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QM is the mldpomt of line segment PQ, and R is the midpoint of 7§. If
PM = MQ =dand TR = RS = b as shown, prove that 2RM = TP + SQ

—

P a M & o

T =
b R
b g

@Suppose A, B, and C are three collinear points such that A divides CB in the ratio 7 : 3.

Suppose O is a point not on the line formed by A. B. and C. Prove that OA = liOB + % ocC.

B 3 A 7 C

0

@A steel wire 40 m long is suspended between two fixed points 20 m apart.
A force of 375 N pulls the wire down at a point 15 m from one end of the
wire. State the tension in each part of the wire.

@ A 25-kg restaurant sign hangs from a 1.25-m horizontal pole with one end fastened at right angles
to the brick wall of a restaurant, and the other end fastened to a 2.5-m cable, as shown below.
Determine the tension in the cable and the force counteracting the compression acting on the pole.

2.5-m cable

Brick
wall

1.25-m pole

050000030505 0:05505050s0a0s0:0a05050
nlslslzlsliclsiciclalsnlialalalialislcinlals

Restaurant
sign
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@ Find the tension in each wire if the woman being saved weighs 50kg.

i
.
I
=1
I-
i
1
i
1
|
|1
|
|1
I
|1

@ Find the tension in each wire if the person weighs 60kg and the angle 6 is 30°.

8

M/ A box sits on a frictionless ramp inclined at 25° to the horizontal. The force of gravity acting on the box
perpendicular to the ground is 150 N.

a) Determine the static friction and normal forces that would keep the box from moving.

b) Determine the tension in a rope fastened to the middle of the top of the box that pulls the box at
an angle of 45° relative to the top surface of the box and will keep the box from moving. What is
the normal force now? 'llsrwrt Lidwom o0 ()

5,

OA pilot wishes to fly to an airfield S20° E of his present position. If the
average airspeed of the plane is 520 km/h and the wind is from N80 E
at 46 km/h,

a. in what direction should the pilot steer?

b. what will the plane’s ground speed be?
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MCV4U1 Unit #1 — Introduction To Vectors
Progress Check

The purpose of the progress check is to diagnose areas that you need more practice with before the
test.

1. Answer the questions on this handout. Treat it like a test. DO NOT look at the answers until
you have finished all of the questions.

2. Use the answers provided to check and see how you did.

3. Use the additional review questions provided to practice more questions like the ones you had
trouble with in this package.

4. Although this progress check contains a wide selection of questions from this unit, it does not
cover ALL of the possible questions from the unit.

L. Draw the following vectors. Include a scale.
a) 6 km [N’ZS"WI\]! lem= ] kmn b) 550m [SS0°E] | ¢ = }"]O .
[
%
\“,.[— z E \N.
50°
pN
5
2. In the following diagram, state a pair of vectors that are: S
A B — ——
E Equal AR = DC
Opposite 7 ‘ - T:
D g =y —
Parallel, But Not Equal DE |l ‘_,(;
Same Magnitude, But Not Parallel. NONE




i

Calculate the magnitude and direction of the following vectors. State all directions as bearings

N
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4. If|a|=100 km [N75°E] and |b| = 85 km [S10°W], find a + b.
o= b+c%2be Cos A
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s If |a| = 25 cm, |b| = 10 cm, and the two vectors make an angle of 65°, find:
a) a-b

¥ b HC.= chCosA -
/ (381 %1%+ 252205 (25>Cos 65
LS 25
G—Pa}-i»crn F:—E\ =22.66 e \
'.O—b

..s__-g ;
’ Q N Q-C,‘-?_bCCO‘LA
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)
5\_,\ E23 57° +o 0:\ :\’ QQ"S—\ (-_lO?_?_\_:ﬂj@_Lg ..
A ‘h___/‘____.-z"\_____,/\.__/ - . - N33
b)  2a +3b 1 [23.57°= o\ | -
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6. A gardener pushes a wheelbarrow up a 32° hill using a force of 120 N (parallel to theM
Calculate the horizontal and vertical forces acting on the wheelbarrow.
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7. A 2.5 kg sign is suspended from the ceiling using two cables that make angles of 23° and 30°
with the ceiling. Calculate the tension in each cable.

\80
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8. Sally the Swimmer needs to swim from a point on the beach to a floating platform 50 m directly

across from the shore. Sally can swim at a speed of 4 km/h in calm water. The lake has a 2
km/h current that runs parallel to the shore. If she wants to swim straight across to the dock, at
what angle should she aim herself upstream before she starts swimming?
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10. A flight leaves Pearson International Airport at 3:00 PM and travels 580 km/h [S50°W]. There
is a constant wind blowing fromt 50 km/h [N28°E].

a) What is the ground velocity of the airplane?
~

\
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b) How far has the planc traveled at 3:30 PM?
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11. A hanging sculpture is suspended using two cables. The first cable makes an angle of 80° to the

ceiling and has a tension of 60 N. The second cable makes an angle of 75° to the ceiling.
Determine the mass of the sculpture.
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12.  Determine the value of a+b if |3a| =24 cm, |2b| = 10 cm and [3a—2b| = 20.

0% BPr - 2be Cose-
1 2 2 ny 2 A L1 S
{\3/;?\6' @ 20= 10"+ 24°- 20052 Cos&-
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@lﬂdicatc whether the following are scalars or vectors.
a) 40 km/h Scolon~
b) 10 km Northwest Ve c o
¢) downward force of 12N Ve ctor
d) distance of the moon from Earth  scalov
e) 100 km/h on a bearing of 230° Jecdhoc

abVectors Page 6



A

@ Eifress Yo %h\\ow\.\ga e Yeowms ‘S; 3

1 B

-

Y

E
D) RO - fb+B
» A
)T -z

~
@a) Sketch 6+25 -3 ™~

b) Find its magnitude, if each square on the grid is 1 unit
¢) Find its direction in relation to vector €

1 L
L

(@,
N\ pe
3] | D\
A | Aer
¥?
L

@ Use the diagram below to express the following vectors as a linear
combination of i and ¥, where AE =7 and BD =7.

. — s - — N ) —
a) AD b) BF =®L+CE ¢ EB=fEc+C® q 138
- —> = )/‘3

=AC+CD -

= Ta-A

A

=y
u

>

E

@Use a diagram to explain how the vector

combination CA r\-e-/B—C —DA canbe expressed as a single vector.
D oedse \1 swkeh dicechio.
N_A~7 ~

!/ ~\
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W1/ Use a diagram to explain how the vector

combmanon CA + JC DA can be expressed as a single vector.
BrA-N' \ sk dicechioa

7 % + CP( ( ﬁ)
/\ wu

+D blacke vect
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+ BD

®M is the mldpumt of line segment PQ, and R is the midpoint of 7. If

PM = MQ —Gand TR = RS = b, as shown, prove that IRM f.f-j + E\) s
P a3 M3 (RT*'_T—é'r?M) a \J'EiSTE’f b+
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@Suppose A, B, and C are three collinear points such that A divides ' CB the ratio 7: 3.

: . . _— T == 3=
Suppose O is a point not on the line formed by A, B, and C. Prove that OA =EOB +EOC'

B 3 A 7 C
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@A steel wire 40 m long is suspended between two fixed points 20 m apart.
A force of 375 N pulls the wire down at a point 15 m from one end of the
wire. State the tension in each part of the wire.
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2\) A 25-kg restaurant sign hangs from a 1.25-m horizontal pole with one end fastened at right angles
to the brick wall of a restaurant, and the other end fastened to a 2.5-m cable, as shown below.
Determine the tension in the cable and the force counteracting the compression acting on the pole.
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@ Find the tension in each wire if the woman being saved weighs 50kg.
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@ Find the tension in each wire if the person weighs 60kg and the angle 6 is 30°.
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A box sits on a frictionless ramp inclined at 25° to the horizontal. The force of gravity acting on the box
perpendicular to the ground is 150 N.
a) Determine the static friction and normal forces that would keep the box from moving.

b) Determine the tension in a rope fastened to the middle of the top of the box that pulls the box at
an angle of 45° relative to the top surface of the box and will keep the box from moving. What is
the normal force now? HM\{ Lidwen Gor
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75

OA pilot wishes to fly to an airfield S20° E of his present position. IT the
average airspeed of the plane is 520 km/h and the wind isEon NS0” £
at 46 knvh, SYWW
4. in what direction should the pilot steer?

b. what will the plane’s ground speed be?
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