LEVEL 1

Perpendicular Components of a Vector

Reminder: + y-axis
- x-axis + x-axis
origin
- y-axis
Example:

Vector C has a magnitude of 1.5 m. Its direction is 60° above the negative
x-axis. What are the perpendicular components of C?
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Practice Problems:

‘What are the perpendicular components of D and E?
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What is the resultant of D and E? _y
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LEVEL 1

1.

Yectors — Components

For each wector below, draw a sketch showing its components and calodae the magrihides of the
cotp onets.

a)

The welacity of an ambulance is 28 mfs, 35" M of E. What are the components ofthe ambdance’s
welocity?

The displacement of a plane is 289 lan, 31.0° 3 of W, What are the components of the plane’s
displacemert?

Sally pulls on the handle of a wagon with a force of 65 N, Ifthe handle makes an angle of 35
with the hotizontal, what i3 the magnitude of the vertical component of the foree?

A& cantion ball is shot from a cannon with a velocity of 350 m/s at angle of 35" to the ground.
Fizzicks caloulates the magnitude of the hotizontal component of the cannon ballsvelocity to be
287 mfs. Is Fizmicks correct?

The magnitude of a force is 72 M. Ifthe magnitude of one of its perpendicular components is
42 M, what iz the magnitude of the other component?

Three forces act sitaltaneously on point P: the first force is 12 M north, the secondfiorceds IRN
west and the third force is 15 N, 20° north of east. Calculate the compaonents of each vector the
cotmponents of the resultant and the resultant force.

Vouldck a soccer ball 622 mnorth, An opponent kicks it 510 m in a direction 28 2° south of
west and then one of your teammates kicks it 208 m in a direction 36.0" north of west. Whatis
the resultant displacement of the ball?

You are giving yout younger brother diving lessons in an empty patking 1ot on a Sunday
afternoon. He drives at 24 mfs in a direction 753" H of E, then 35 m/s 3 and 58 m/s 64" 5 of W
before wou tell kit to stop. ¥What is the resultant velocity?
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Answers
L. 7O m)e
a] 48 m)e b] .
........ &
16 N
B2 km/h

2. The horizontal component is 23 m's east and the vertical component 1s 16 m's north.

3. The horizontal and vertical components of the plane’s displacement are 298 kin west and 149 kansouth
tespectively.

4. The magnitude of the vertical component is 37 H.

5 Mo, The magnitude of the hotizontal component is 201 mfs. Fizzicks actually calowlated the vertical
cotmponent of the cannon ball’s weloeity. Pethaps Fizxicks should have taken the tithe to dear a shetch
of the situation.

. The other component has a magnitude of 54 1.

T. The resultant force 1s 18 M, 77" N of W

& The resultant displacement of the ballis 791 m, 444" N of W,

2. The resultant velocity is 67 mfs, 73" 3 of W.



Terms to Knhow
Distance

- the separation between two pomts (how far an
ol‘{]eu’[ has traveled)

- scalar quantity

- symbol: d

- unats: nm, pum, cm, m, kim, Mm, etc.
-

Position

- separation between an object and a reference pomt
- vector quantltv
- symbol: X
- units: cm, m, km, etc.
R

Note: Instantaneous position is the location ot an
object at an mstant (at a single tume, t)

Y -
Y 8 -~ _ .
Displacement AJ - JJC\‘ ) -l'.fJ |_‘_/

- change m position (the ditference between two
positions)

- vector quantity )t[\ in -

- symbol: AX ( ¢ 9 - /I))‘ /\J £
AX = X5 — X ’
=S | - anihHe

- units: cm, . km, etc. A



Snail - on his morning walk...

mitial position final position
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Time Interval

- the amount of tume that passes between two
mstants of tune

- symbol: At at = tz"t I ; t

- units: s, h
, .
- scalar quantity

Speed (Spend =Gralac

- the distance an object travels divided by the tune
mterval durmg which the object was traveling
(how fast an object 1s traveling)

| _ 1= d or
speed = distance V= é_ - -
At Bt

X
t

- scalar quantity

- symbol: v

- umts: env's, m/h, kmv/h, m/s
_

Note: Instantaneous speed 1s the speed at which an
object 1s travelmg at tune, t.



(Average) Velocity @ \“C\‘l':) 9@ CAhv

- describes how fast an object moves from one

position to another and indicates the direction m
which the object 1s travelling

[-

the rate of change of position or the displacement i

ot an object over a tune mnterval

vector quantity
Hantity
symbol: v
units: cny/'s, nv/'s, kim/h, etc.

—

Ral’
I
=l

At At + -
—/P 5

=
V=

(Average) Acceleration

- therate of.change of velocity of an object gver a

tune mterval

- vector quantity 7[ > AA,,\ J

=
- symbol:7a
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Physics 111/112


Chapter 2 – Graphical Manipulation of Vectors (MHR)


1. Hamilton drew a 7.0 mm long vector to represent a velocity of 56 m/s.  What scale did he use?


2. A vector that is 4.0 cm long represents a displacement of 24 km.  How long should you draw a vector to represent a displacement of 32 km if the same scale is used?


3. Find the resultant of the following vectors using the tip-to tail method on graph paper by


a) drawing the vectors in the order given


b) mixing up the order of the vectors


5 blocks, W


8 blocks, S


12 blocks, E


15 blocks, N


4 blocks, W


7 blocks, N


9 blocks, E


8 blocks, S


14 blocks, W


3 blocks, S


2 blocks, E


4. If, A = 6.0 m/s, E, B = 10 m/s, N, C = 14 m/s, W and D = 8.0 m/s, S find the resultant of the following using scaled diagrams and the tip-to-tail method:


a) A + C                               (8.0 m/s, W)


b) C + D                               (16 m/s, 300 S of W)


c) B + C + D                        (14 m/s, 8.1o N of W)


f)    A + B + C + D                 (8.2 m/s, 14o N of W)


SMART Notebook


Physics 112 


Chapter 2 – Analytical Manipulation of Vectors (MHR)


1. Two velocity vectors with magnitudes of 9 m/s and 4 m/s are combined.  


a) What is the magnitude of the largest possible resultant?  


                      b)   What is the magnitude of the smallest possible resultant?  


2. A 3.0 N force and a 9.0 N force act on the same point of an object at the same time.  Would the largest resultant be produced when the angle between the two forces is 30o, 60o, 120o or 150o?


3. Two forces of 40 N and x N have a resultant of 100 N.  Could force x be 20 N, 40 N, 80 N or 


150 N?


4. If vectors A, B, C and D are 3.0 m/s east, 5.0 m/s north, 7.0 m/s west and 4.0 m/s south respectively, analytically find the resultants of


a) A + B

b) C + D


5. At recess, a group of elementary students decides to play dodge ball.  At one point, Billy and Jane kick the ball at the same time.  If Billy kicks the ball with a force of 28 N west and Jane kicks the ball with a force of 33 N north, what is the magnitude and direction of the resultant force on the ball?


6. Your family is spending the afternoon at the county fair.  Your father buys Mary, your younger sister, a big yellow balloon.  Mary accidentally lets go of the balloon.  It accelerates straight up with an acceleration of 12 m/s2.  If the wind accelerates is east at 5.9 m/s2, what is the resultant acceleration of the balloon?  State the direction of the resultant acceleration with reference to the horizontal.


7. A small UFO has a vertical velocity of 45 m/s as it descends from the sky.  If at the same time it has a horizontal velocity of 68 m/s, what is the resultant velocity of the UFO?  State the angle with reference to the vertical.


Answers




            1.    a) The largest possible resultant is 13 m/s.


                      b) The smallest possible resultant is 5 m/s.


      2.   The largest resultant is produced when the angle between the two forces is 30o.


                              3.    Force x could be 80 N.


4.     a)  The resultant is 5.8 m/s, 59o N of E.


                      b) The resultant is 8.1 m/s, 30o S of W.


5. The resultant force on the ball is 43 N, 50o N of W.


6. The resultant acceleration of the balloon is 13 m/s2 at 64o to the horizontal.


7. The resultant velocity of the UFO is 82 m/s at an angle of 57o to


        the vertical.
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Physics 112 


Chapter 2 – Analytical Manipulation of Vectors (MHR)


Problems


1. Hamilton drew a 7.0 mm long vector to represent a velocity of 56 m/s.  What scale did he use?


Hamilton let 1.0 mm equal 8.0 m/s (1.0 mm = 8.0 m/s).


2. A vector that is 4.0 cm long represents a displacement of 24 km.  How long should you draw a vector to represent a displacement of 32 km if the same scale is used?


The vector should be 5.3 cm long.


3. Two velocity vectors of 9 m/s and 4 m/s are combined.  


a) What is the magnitude of the largest possible resultant?  Draw a sketch to support your answer.


b) What is the magnitude of the smallest possible resultant?  Draw a sketch to support your 


answer.


a) The largest possible resultant is 13 m/s.










b) The smallest possible resultant is 5 m/s.










4. A 3.0 N force and a 9.0 N force act on the same point of an object at the same time.  Would the largest resultant be produced when the angle between the two forces is 30o, 60o, 120o or 150o?


The largest resultant is produced when the angle between the two forces is 30<sup>o</sup>.


5. Two forces of 40 N and x N have a resultant of 100 N.  Could force x be 20 N, 40 N, 80 N or 


150 N?




Force x could be 80 N.


6. Two brothers pull on a coloring book.  One pulls with a force of 3 N and the other pulls with a force of 4 N.  Is it possible for the resultant force on the book to be 0 N?


No.  The minimum force will result when the boys pull in opposite directions.  Since the forces are unequal, the resultant cannot be zero.  The magnitude of the smallest possible resultant is 1 N.  


7. If vectors A, B, C and D are 3.0 m/s east, 5.0 m/s north, 7.0 m/s west and 4.0 m/s south respectively, analytically find the resultants of


a) A + B


b) C + D


a) The resultant is 5.8 m/s, 59<sup>o</sup> N of E.


b) The resultant is 8.1 m/s, 30<sup>o</sup> S of W.


8. At recess, a group of elementary students decides to play dodge ball.  At one point, Billy and Jane kick the ball at the same time.  If Billy kicks the ball with a force of 28 N west and Jane kicks the ball with a force of 33 N north, what is the magnitude and direction of the resultant force on the ball?


The resultant force on the ball is 43 N, 50<sup>o</sup> N of W.






9. Your family is spending the afternoon at the county fair.  Your father buys Mary, your younger sister, a big yellow balloon.  Mary accidentally lets go of the balloon.  It accelerates straight up with an acceleration of 12 m/s2.  If the wind accelerates is east at 5.9 m/s2, what is the resultant acceleration of the balloon?  State the direction of the resultant acceleration with reference to the horizontal.


The resultant acceleration of the balloon is 13 m/s<sup>2</sup> at 64<sup>o</sup> to the horizontal.
















10. A small UFO has a vertical velocity of 45 m/s as it descends from the sky.  If at the same time it has a horizontal velocity of 68 m/s, what is the resultant velocity of the UFO?  State the angle with reference to the vertical.


The resultant velocity of the UFO is 82 m/s at an angle of 57<sup>o</sup> to the vertical.








9 m/s







4 m/s







13 m/s







9 m/s







4 m/s







 5 m/s



































































































































































45 m/s







68 m/s







82 m/s







57o







28 N







33 N







43 N







50o







12 m/s2







5.9 m/s2







13 m/s2







64o















SMART Notebook


Physics 111


Chapter 2 – Graphical Manipulation of Vectors (MHR)


1. Hamilton drew a 7.0 mm long vector to represent a velocity of 56 m/s.  What scale did he use?


2. A vector that is 4.0 cm long represents a displacement of 24 km.  How long should you draw a vector to represent a displacement of 32 km if the same scale is used?


3. Find the resultant of the following vectors using the tip-to tail method on graph paper by


a) drawing the vectors in the order given


b) mixing up the order of the vectors


5 blocks, W


8 blocks, S


12 blocks, E


15 blocks, N


4 blocks, W


7 blocks, N


9 blocks, E


8 blocks, S


14 blocks, W


3 blocks, S


2 blocks, E


4. If A = 6.0 m/s, E, B = 10 m/s, N, C = 14 m/s, W and D = 8.0 m/s, S find the resultant of the following using scaled diagrams and the tip-to-tail method:


a) A + C                               (8.0 m/s, W)


b) C + D                               (16 m/s, 300 S of W)


c) B + C + D                        (14 m/s, 8.1o N of W)


f)    A + B + C + D                  (8.2 m/s, 14o N of W)


g) B – A                                (12 m/s, 59o N of W)

h) C + D – B                         (23 m/s, 52o S of W)


i) A – D – C                         (22 m/s, 22o N of E)


j) D - B  - C – A                  (20 m/s, 66o S of E)


SMART Notebook


SMART Notebook


SMART Notebook


SMART Notebook


	Page 1: Aug 22-7:52 PM
	Page 2: Feb 12-1:35 PM
	Page 3: Feb 3-2:45 PM
	Page 4: Feb 3-2:46 PM
	Page 5: Sep 12-7:35 PM
	Page 6: Sep 12-7:17 PM
	Page 7: Feb 12-8:36 PM
	Page 8: Feb 12-8:36 PM
	Page 9: Sep 12-7:54 PM
	Page 10: Sep 12-7:56 PM
	Attachments Page 1

