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W1 - Introduction to Vectors Unit 4
MCv4U

lensen SotUTIONS
1) Convert each true bearing to its equivalent quadrant bearing.
a) 065° = l\/66°6 b)120° = S GO £ 9235° = < 55°\/J
7 o? - 135.:
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d)270° = W e)310° = NG5O W nowr = N 7° €
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2) Convert each quadrant bearing to its equivalent true bearing.

a) N4O°E = oi/c)a b) S65°E = ||5° c)s3z’w = 2|}°

—

212°

40 -\u5°
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d) N27°W - ’333° e) S54°W = 23¢° f) N11W/ :'34/‘?‘
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3) In the space to the right, draw and name...

a) a vector parallel to AB B

b) a vector opposite to AB

r
c) a vector equivalent to AB A L;) C)
4) Name all the equivalent vectors in each diagram.
A
a b
) B ) A S B
F A A
e -
C
E D
D ) - - -
- - - - AD - EC DA = C B
Ag = ED A €D L s N -
;\?-*ﬁ F'/?,:D‘)C A€ = €c CE = EA
-,. - ~) — -~ - _ -2
@ =7 b =EF pc - € BE = €D
= .2 - 2 = ~ ™ —
ce = B fc =FB Ag = Dc BA - D
5) State the opposite of each vector.
a) 300 km north b) 700 N on a bearing of 120° ¢) 180 km/h on a quadrant bearing of S25°W
P D‘SH'C
A
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6) Use an appropriate scale to draw each vector. Label magnitude, direction

a) displacement of 50 km west

5oKm

W &

Tem b 10K

c) force of 1200 N downward

TemeDooN
1200 N

A4

S

e) velocity of 7 km/h at 25° to the horizontal

1(,/\4 < a\KN\/\,\
TheL2

15

7) State whether the following are vectors or scalars:

VECToR

b) A woman’s age is 60 years old iALAR
SCALAR,

d) An elevator lifts a person 20 m \/6 C-'r @) R

a) A table weighs 80 N

20 km/h

b) velocity of 8 m/s on a true bearing of 140°

~Yo®

i

l(‘».e Q\M/S

Y,

Y

Dm)s

d) acceleration of 240 m/s? on a quadrant bearing of N40°W

1 ems 60 m/s?




8)a) Which vectors are paraIIeI to AB?

35, 00, 6F T /

b) Which vectors are equivalent to AB?

. <,

c) Which vectors are opposite to AB?

GH

Answer Key:

1) a) N65°E b) S60°E c) S55°W d) W e) N50°W f) N17°E
2) a) 40° b) 115° ¢) 212° d) 333° e) 234° ) 349°

M

3) Diagrams may vary. For example, in the diagram shown, Tj is parallel to A_B', KL is opposite to e

.717?', and MN is equivalent to AB. B \
-0 =)

L ' v\\ L iy
4)a) AB = ED, BC = FE, CD = AF, DE = BA, EF = CB, PA'= 0B, FB = EC, BF = CE 3
b)AB = DC, BA = CD, AD = BC, DA = CB, DE = EB, BE = ED, AE = EC, CE = EA

5) a) 300 km south b) 700 N on a bearing of 300° c) 180 km/h on a quadrant bearing of N25°E
6) Diagrams may vary.

a) b) C) d) 1cm:80cm o e)
T 7 knvh
=0
240 m/s’> 25
1 cm: 2 km/h

°l
7) a) Vector — weight is due to the force of gravity and therefore has a direction

b) Scalar — this has no direction c) Scalar — there is no direction so this is just speed
d) Vector — there is magnitude and direction (up)

8)a) EF, I/, KL,GH b)EF c)GH




W2 - Vector Addition Unit 4

MCV4U
oSSR SOLUTIONS .
1) Draw a diagram to illustrate each vector sum or difference.
a P b) = = & :
! — el R
7 km 11 km :
< < \ v
1% B
c) \ d A
< - <
290m 130m SN + ¢2N + l2N+ 7N
30
(_LG_O_<_‘_ " A
¢ 290 A
Ll ¢ S |3V
- < 160 m Iy '1
v

2) Express the shortest vector in each diagram as the sum or difference of the other two vectors.

a) W b) R s o S
T O a2 Q QR =R - Ya
o YWARTEEIV

3) Given the vectors @, b and &, construct @ + b and (d@+ 5) +c.

- .

» -
arb @+4h ) ¥C -




4) Given the vectors d, b and ¢, draw a diagram of each expression.

a)d+b+¢ b)

5) The diagram shows three congruent equilateral triangles. C

Express each difference as a single vector. Show your simplification steps.

a)AB — AE b) —AB + AE + ED
- P T
= 8 - BE €D N
— E
= BD
¢)BD — BE d)CD — BD
- = 2 01
N Ch +(-85)
= €D S
- ch ~ be
oD
- CH

6) An airplane leaves the airport travelling N30°W at 720 km/h. After 1 h, the airplane then turns north and travels
another 1.5 h at 8?9 km/h. What is the displacement of the airplane after 2.5 h?

> .
) E = e s -0 (72 Y1875 ) co3 (156"

s \\1’ 11 1932.Y Km

‘l;‘éa\g SO ~ Sin '50 ﬁ: 30 _‘q‘ayé

———

730X 275 T a3y ) , ——
0 ~19.26° Bz 10,74

—
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S
\

f%«-:[...m.rz 1134 km NI09H W



7) ABCD is a parallelogram, and E is the intersection point of the diagonal AC and BD. Name a single vector equivalent to

each expression.

AE + EB

—

AB
c)ﬁ+ﬁ
_b
AcC

e)BA + AE + ED + DC

52
BC

g)ﬁ—ﬁ?’—?ﬁ
= ;:Jb +8¢ TCD

b) BC + BA
—)
BD
d) 4D + AB
—
Ac
f)AB —DB - AB + BD
—
AD
h)A_E'__)—E_g’—EE
= AErse t B

— = A')D i E)B
= /‘\ D 2
= 0
Answer Key:

Da)  sim . iikm

AL

18 km

. 290m

S —p
1IN 130m 160m

5a)EB b)BD c)ED d)CB

6) 1932.4 km N10.7°W

.1a)AB b)BD c¢)AC d)AC e)BC f)4AD g)AD h)0
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W3 — Multiplication of a Vector by a Scalar Unit 4
MCV4U

Jensen SOLUTIONS

1) Draw representatives of the following vectors on the grid provided.

a) 37
b) 0.5v —
) —2v >,
— / |~
2i=g Y
e
/)V e
W |
pal .
/// ,/557
/
2) Simplify each of the following algebraically.
a)a+ 2a+4d b) 7u + 57 — 21 + 87 c)2(+ V) -3 —2v)
- - — _ _ D > - -
=772 = O + 13V = U+ AV 7 3L+ (U
= 2
SRV XY
d)7u+ 50— 2( — V) + 2U e) -3(u+v)+ 2 —-7) f) 6(u + 27) — 5(uU — 3v)
- - - - - - . - = - o > < -
2 73 +5Y -3 vad 43 © =20 -37 23U -AV 70T -5 1157
- - -2 b - =
= TG+ IV x ~WR-~-57 R
3) For the vectors d and I;shown, draw and label... B
a
a) 2d b) —3b e

N

s -3 b




)

d)—d — 3b

4) Two vectors 4 and ¥ make an angle of 40° with each other.

Construct each vector sum or difference.
a)u+2v

- ]
o v

IYo¢
> >
a
}2U — 20
-)
JU S
Yo*
2337 4
.//‘QJ)
P
'

5) In parallelogram ABCD, opposite sides are parallel and equal, BP = ﬁ, and A—Q) = Q_D) Let BP = T and

c)—2Uu+v

A

v

."./
k.,

d

Dﬂ

40°

U

e

AQ = . Express the following vectors in terms of 7 and 7.

a) AD b) PA
-
N Q(‘} = u
PQ e) BD

c)Eﬁ
= ;{Q)

=)
~Au

v




6) Given that |1| = 8 and |¥| = 10 and the angle between % and ¥ is 60° determine:

=) - > - G
a) [ — | d/ 12-71 = 7700 ? 2@)010) oz (657)
2 > A -
< 20 uT = Jey

b) the direction of i — ¥ relative to Ui

) —2
\\A\:$/e NG _ 5\/\60
A - : 2 -
<o ) 10 203\ 709 ehween U ond G
";\ | - - s
lVf:lo“”\__ ]9//-3/ oz To.1
J
c) the unit vector in the direction of i + ¥
- /\ ~ <
U N 1243 2 Fhet- AN )ea s (120)
LN -
A" Leﬂ-/s“ﬂ—--.%.%_t%,l |M’J(‘\"/| = Jod unly veres e — (u YV
v \\_‘ . 2JC
3 &R AV | = 26V
d) |5U + 27|
. @l 2 (a) o 3 (V1o
52| =40 PRECIRE A Cinka bl )
oA > A |
| v |5 + RV | = J2%00o
5227} = 2009

7) |#] = 2. Draw the following factors and express each of them as a scalar multiple of 7.

a) A vector in the same direction as ¥ with tice its magnitude

b) a vector in the same direction as ¥ with one half its magnitude

c) a vector in the opposite direction as ¥ with two-thirds its magnitude
d) a vector in the opposite direction as ¥ with tice its magnitude

e) a unit vector in the same direction as ¥

;LQ) C’3 - 7
P
b) - i /L v
=) 1\1"
oV,

/ | %



Answers:

1)

o 2)a)7d b)5U+ 137 ¢)—u+ 8V d)7U+ 7V e)—u—5V f)u+ 270

"

=N I= K

i}
il

c)

Pne=2p e

a+21_)

d)

5)a) 2% b)% ) 2% d)@+ 7 e) 28+ 27 f)u+27 g) 28— 24
6)a) 2V21 b) 71° c)glﬁ(ﬁ’+ﬁ) d) 20v7

7)a _ b. (o8 _ d. e.

| —
<
|
w N
(1
=i -
<l




W4 — Applications of Vector Addition Unit 4
MCv4u

Jensen

R B e O o g I

1) The velocity of an airplane is 800 km/h north. A wind is blowing due east at 100 km/h. Determine the velocity of
the airplane relative to the ground.

2
]\'/)%W,{\ . a4 100
/\J 2 J\-})Smw\o( ‘,: ?O(Se:l km/x\
tan 6 - 20, Tle SVOW\OQ veloch 'S

g@kw'lq .\73 00

nd
; o 697o’° Wood Km/ln ot a c(uao(wv-f
&w'tjmc NT7(° €

2)A particle is displaced 5 units to the east and then displaced 12units in a direction N45°E. Find the magnitude and
direction of the resultant displacement.

7 P 412 -2 () cos (1357)

5 d ;/ h? V2 1692 unts

r - 4
' P 1 2
. 4 o - 5 5

rSl T i - 2(5X1593)
B 4/
= o

5 9 322 The resuldad 15
' \ B = 90 - 15:93 units oF o quadmd
1 : B=57.g° werlty o NSAEE .

3) A mass of 5 kg is suspended by two strings, 24 cm and 32 cm long, from two points that are 40 cm apart and at the
same level. Determine the tension in each of the strings.

- 3
— =Tl g s W ud 3 055335 1L
B, eh S ICOIETA )
24\% 6,¥ 36.%7° T
‘-lq\?‘ A ¥ 3 T zatqdnN (nmmmﬁ)
b . 2, 4
CosOps 3¢ - 34 -Uo T
S e T
. L
qu’J 9;_ 53&‘3 ;2 7
0,464 = 90° — ' 2@ 39.30 W (HMen ﬁwﬂ)

\



4) A mass of 20 kg is suspended from a ceiling by two lengths of rope that make angles of 30° and 45° with the ceiling.
Determine the tension in each rope.

e e se T, %)
T~ 362’ "6;;*"{ A SIN15 5160 i ;:(-fz
““-\\h ? “\h 121 = 17573 N (957 ro)
-a\ ,|"‘ ! gt
"“,_J_ 22 349 N (3¢
MAS S (Tl\ %g 1% “"f’@
Qéwv
\/.’

5) A river is 2 km wide and flows at 6 km/h. Anna is driving a motorboat, which has a speed of 20 km/h in still water and

she heads out from one bank in a direction perpendicular to the current. A marina lies directly across the river from the
starting point on the opposite bank.

a) How far downstream from the marine will the current push the boat?
' How long will it take for the boat to cross the river?

, If Anna decides that she wants to end up directly across the river at the marina, in what direction should she head?
What is the resultant velocity of the boat?

a9

| /s
Bl ; s K /.
s r
g // 6 i
/
bonb? <2
07 - =
. € o *
tcr@= o
o x :V 006 K/V\
Bz 167

L
@ cos 67 = ) cesh7= X T boay need s to hasdk O
2] ¢ 21 ke o an anle o 72.5" with tha
<here . The resultad” velociy

Timeto cosg = EM™ g0l hours (% 191 km/ W
Ao s or 6 minge s

1P\l = 20.9 ku/n



6) Adam can swim at the rate of 2 km/h in still water. At what angle to the bank of a river must he head if he wants to
swim directly across the river and the current in the river move at the rate of 1 km/h.

[

_1,} SO = 3

\ Oc3a°

kn/\\\ ‘? &:QOG
———B" N — 60" 46 Yo borK of dha river,

7) An airplane is travelling N60°E with a resultant ground speed of 205 km/h. The nose of the plane is actually pointing
east with an airspeed of 212 km/h. Find the wind speed and direction.

I \:L - 20< + 20 -2 (305 1) o3 (30)

VR 2 f0% Km/h

}
| o 1
m N 2 | A
: }OS\‘ \\‘-r | Cgse = 9—051-' 2‘11" [0%.'
o N e o o ette e BF
0 O\ 2@ (lo%l)
d 2 .Y

B~ 19,6

The winel speed 15 (0% km/ by oY N 1g£°w/

ANSWER KEY:
1.806 km/h N 7.1°E 2.15.93 units N 57.8 E 3. 24 cm string:39.2 N, 32 cm string: 29.4 N

4. 45° rope: 175.73 N 30°rope: 143.48 N 5. a) 0.6 downstream from the marina b) 6 minutes (0.1 hours)
c) upstream 17.5°, resultant velocity: 19.08 km/h 6. 30° upstream 7.108 km/h N18.4°W




W5 - Resolution of Vectors in to Rectangular Components Unit 4
MCV4U
lensen
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1) Determine the horizontal and vertical components of each force.

a) magnitude of 570 N, &= 37° counterclockwise from the horizontal

|F, | = 570cosz7) = Y55, N

| £, )= 5708 () c 343.0 N

_ 41___ ‘?y\: ;Hcog(sa)cn-w
NGE 1_7’]?
| -2
I A B PN RS

2) A woman is pulling on a rope attached to a toboggan with a 370 N force at an angle of 35° to the horizontal.

Find the magnitude of the force pulling the sled forward and the magnitude of the force pulling the sled
upward.

[Fx| = 370 cos(35) = 363\ N Forward

@3\:370 sin(35)2 32l N wwered .

3) A 10 kg block lies on a smooth ramp that is inclined at 30°. What force, parallel to the ramp, would prevent
the block from moving. (Assume that 1 kg exerts a force of 9.8 N)

-

. o -
poslTIon - Uecyor ¢ 1§ 1= 9% (30) = YqN




4) A 20 kg box rests on a ramp that is inclined 18°. Resolve the weight into rectangular vector components
that keep the box at rest.

\)C(}or %

-

|W] = 196cos (18) = 196.Y4 v

l? I 2196 s (1) & 60.CN

46.Y N {Jerf%w{rz,u)&" Yo \’\&f‘wf
60-6 N poralie) +o Hhe ramp.

5) Resolve a 200 N force into two rectangular vector components such that the ratio of their magnitudes is
3:1. Calculate the angle between the greater component and the 200 N force.

IN
tond = Fy
>
30% 1
tond - 1
gl .,f'?/’f 3
— f 2
u&'/@/, 5 J 9 ~ 'go({g
-
2(f4)
6) A sign is supported as shown in the diagram. The tension in the slanted rod
supporting the sign is 110 N at an angle of 25° to the horizontal. /
a) Draw a vector diagram showing the vector components of the tension vector. =
WELCOME!
/"37“
oM~ |2
- _L": .
d )
¥

b) What are the vertical and horizontal vector components of the tension?
|2 W0 es(as™) = 19,7
D a
- -~
H‘o\ - |IQ 5\/\(15_) z Y¢,5 N



ANSWER KEY:
1)a) F, = 4552 N, F, = 343.0N b)F, =179N,F, = —229N
2) forward: 303.1 N; upward: 212.2 N

3) 49 N
4) |ii| = 186.41 N |f| = 60.57 N

5) 18.4°

6)a) b)99.7N ¢)46.5N

i >
/
|1%/









