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Contact information 
• Fall term course director: Prof Paul Delaney 

• Office hours: Tuesdays 2 – 3 PM, PSE 329 

• Visit the course Moodle site almost daily to keep up-to-date 

• Use the Moodle Discussion Forum for course related 
questions of content, administration. 

• Course email address: phys1410@yorku.ca 

• Be sure to know when your laboratory section meets.  
Laboratory location is BC 102.  Lab Manual will be online 
shortly.  Contact prof Menary for additional queries: 
menary@yorku.ca 
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Course Assessment 

Assessment tasks Details Weighting 
(%) 

Fall mid-term test Saturday October 26, 12-2 
PM, CLH I 

10 

Winter mid-term test February TBA 10 
Chapter (Homework) assignments 
(85% rule applies) 

Throughout Fall and Winter 
terms via Mastering Physics 

15.0 

In-class iClicker questions (85% 
rule applies) 

During each chapter, usully 
multiple choice 

5.0 

Laboratory exercises  Throughout Fall and Winter 
terms 

10 

End-of-term Examination (Fall and 
date set by Registrar’s Office) 

December: Chapters 1-15, 
short answer and worked 
problems; on campus. 

25.0 

End-of-term Examination (Winter 
and date set by Registrar’s Office)  

April: Chapters 21 - 36, 
short answer and worked 
problems; on campus. 

25.0 

Total   100.0 



You need to have … 
• Recommend purchasing the textbook 

• Must have a Mastering Physics license to 
complete the weekly chapter assignments.  Login 
to Mastering ASAP. 

• Mastering Physics ID: delaney17829. 

• Fall assignments due Wednesday evenings at 10 
PM.  No late submissions will be accepted.  
Nominally 12 assignments in the Fall.   

• 85% rule applies. 
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You need to have … 
• Daily in class questions will occur and require the 

iClicker protocols. 

• The 85% rule will apply. 

• Log into the iClicker app and find our course: ID 
is PHYS 1410 Physical Science FW19-20 

• First “real” use in class Monday September 9. 

• Good time management skills (for all courses).  
Plan to spend 7-10 hours per week on this course 
in addition to class time. 
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Learning Goals for Chapter 1 
Looking forward at … 

• the four steps you can use to solve any physics problem. 

• three fundamental quantities of physics and the units 
physicists use to measure them. 

• how to work with units and significant figures in your 
calculations. 

• how to add and subtract vectors graphically, and using vector 
components. 

• two ways to multiply vectors: the scalar (dot) product and 
the vector (cross) product. 
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The nature of physics 
• Physics is an experimental 

science in which physicists 
seek patterns that relate the 
phenomena of nature. 

• The patterns are called 
physical theories.  

• A very well established or 
widely used theory is called 
a physical law or principle.  

• Follows the scientific 
method 
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Solving problems in physics … PRACTICE! 
• All of the Problem-Solving Strategies and Examples in this 

book will follow these four steps: 

• Identify the relevant concepts, target variables, and known 
quantities, as stated or implied in the problem.  

• Set Up the problem: Choose the equations that you’ll use to 
solve the problem, and draw a sketch of the situation.  

• Execute the solution: This is where you “do the math.” 

• Evaluate your answer: Compare your answer with your 
estimates, and reconsider things if there’s a discrepancy.  
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Idealized models 
To simplify the analysis of 
(a) a baseball in flight 
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Idealized models 
To simplify the analysis of 
we use (b) an idealized 
model. 
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Standards and units 
• Length, time, and mass are three fundamental 

quantities of physics. 

• The International System (SI for Système 
International) is the most widely used system of 
units. 

• In SI units, length is measured in meters, time in 
seconds, and mass in kilograms. 
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Figure 1.3a Time standard uses Cesium-133 
ground state’s hyperfine structure 

Microwave frequency of 9,192,631,770 Hz 
(wavelength ~3.26 cm) causes the “flip” transition. 
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Figure 1.3b Length standard uses Krypton-86 

 016 Pearson Education Inc. 

Remember that distance is defined as speed x time 



Figure 1.4 Mass standard: platinum-iridium alloy  

Planck constant to be exactly 6.62607015×10−34 kg⋅m2⋅s−1,  
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Unit prefixes 
• Prefixes can be used to create larger and smaller 

units for the fundamental quantities. Some 
examples are: 

• 1 µm = 10−6 m (size of some bacteria and living 
cells) 

• 1 km = 103 m (a 10-minute walk) 

• 1 mg = 10−6 kg (mass of a grain of salt) 

• 1 g = 10−3 kg (mass of a paper clip) 

• 1 ns = 10−9 s (time for light to travel 0.3 m) 
© 2016 Pearson Education Inc. 



Table 1.1 

© 2016 Pearson Education, Inc. 



Figure 1.5 
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Unit consistency and conversions 
• An equation must be dimensionally consistent. Terms to 

be added or equated must always have the same units. 
(Be sure you’re adding “apples to apples.”) 

• Always carry units through calculations. 

• Convert to standard units as necessary, by forming a ratio 
of the same physical quantity in two different units, and 
using it as a multiplier. 

• For example, to find the number of seconds in 3 min, we 
write: 
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Uncertainty and significant figures 
• The uncertainty or error of a measured quantity 

depends upon the method/tool being used. 

• The accuracy of a measurement is how close it 
likely is to the true value. 

• For a measurement of 23.65 +/- .02 mm then the 
actual value is likely to be between 23.63 and 
23.67 mm.  The accuracy can be given as a 
percent error. 

• The uncertainty or error of a measured quantity is 
indicated by its number of significant figures. 
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Significant figures 
• For multiplication and division, the answer can have no 

more significant figures than the smallest number of 
significant figures in the factors. 

• For addition and subtraction, the  
number of significant figures is  
determined by the term having the  
fewest digits to the right of the decimal  
point. 

• As this train mishap illustrates,  
even a small percent error can have  
spectacular results! 
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Table 1.2 
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Accuracy and Precision 
• Accuracy is not the same as precision! 

• A digital time piece can display time to the nearest 
second and can be considered precise but if it is 
unable to keep good time it is considered 
inaccurate. 

• Conversely if an analog time piece is known to 
maintain accurate time over long periods but only 
displays time to the nearest minute, it is not precise. 

• High quality measurements are both accurate and 
precise! 
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Scientific Notation 
• Powers of 10 notation.  In essence a short form 

for very large and very small numbers. 

• For example, 1,327,000 can be rewritten as 1.327 
x 106 

• As well, .0000246 can be rewritten as 2.46 x 10-5 
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Order of magnitude approximations 
• Being aware of the order of magnitude answer for 

a calculation is extremely useful. 

• Sometimes referred to as a “back of the envelop” 
approximation, being able to simplify a problem 
and get an appreciation (idea) of what your 
answer should be is an important skill to cultivate. 

• Such a skill can often be honed (tested) by 
answering “Fermi questions”! 
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Vectors and scalars 
• A scalar quantity can be described by a single 

number. 

• A vector quantity has both a magnitude and a 
direction in space. 

• Temperature – a scalar quantity: Wind – a 
vector quantity 
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Vectors and scalars 
• In this book, a vector quantity is represented in 

boldface italic type with an arrow over it:    .  

• The magnitude of    is written as A or |   |.  

• Distance between 2 points is considered a scaler 
quantity. 

• Displacement between 2 points is considered a 
vector quantity. 
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Figure 1.9a 
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Figure 1.9b 
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Figure 1.9c 
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Drawing vectors 
• Draw a vector as a line with an arrowhead at its tip. 

• The length of the line shows the vector’s magnitude. 

• The direction of the line shows the vector’s direction. 
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Adding two vectors graphically 
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Adding two vectors graphically 
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Vector addition is a  commutative process 



Adding two vectors graphically 
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Adding two vectors graphically 
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Adding two vectors graphically 
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Adding more than two vectors graphically 
• To add several vectors, use the head-to-tail 

method. 

• The vectors can be added in any order. 
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Adding more than two vectors graphically 
• To add several vectors, use the head-to-tail 

method. 

• The vectors can be added in any order. 
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Adding more than two vectors graphically 
• To add several vectors, use the head-to-tail 

method. 

• The vectors can be added in any order. 
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Subtracting vectors 
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Multiplying a vector by a scalar 
• If c is a scalar, the 

product c   has 
magnitude |c|A. 

 

• The figure illustrates 
multiplication of a 
vector by (a) a 
positive scalar and 
(b) a negative scalar. 
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Addition of two vectors at right angles 
• To add two vectors that are at right angles, first add the 

vectors graphically. 

• Then use trigonometry to find the magnitude and direction of 
the sum. 

• In the figure, a cross- 
country skier ends up  
2.24 km from her  
starting point, in a  
direction of 63.4° east  
of north. 

• Refresh your sin, cos, tan 
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Components of a vector 
• Adding vectors graphically provides limited accuracy. 

Vector components provide a general method for adding 
vectors. 

• Any vector can be represented by an x-component Ax and 
a y-component Ay. 
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Positive and negative components 
• The components of a vector may be positive or negative 

numbers, as shown in the figures. 
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Positive and negative components 
• The components of a vector may be positive or negative 

numbers, as shown in the figures. 
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Finding components 
• We can calculate the 

components of a vector 
from its magnitude and 
direction.  
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Finding components 
• We can calculate the 

components of a 
vector from its 
magnitude and 
direction.  
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Calculations using components 
• We can use the components of a vector to find its 

magnitude and direction: 

• We can use the components of a  
set of vectors to find the components                                          
of their sum: 

 

• Refer to Problem-Solving  
Strategy 1.3. 
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Adding two vectors graphically 
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Adding two vectors graphically 
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Unit vectors 
• A unit vector has a 

magnitude of 1 with no 
units.   
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Unit vectors 
• A unit vector has a 

magnitude of 1 with no 
units.   

• The unit vector   points in 
the +x-direction,   points in 
the +y-direction, and    
points in the +z-direction. 

• Any vector can be expressed 
in terms of its components 
as 
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The scalar (dot) product 
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The scalar (dot) product 
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The scalar (dot) product: commutative! 
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The scalar product: results in a scalar quantity 
The scalar product 
can be positive, 
negative, or zero, 
depending on the 
angle between    and    
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Calculating a scalar product using 
components 
• In terms of components: 

 

 

 

• The scalar product of two vectors is the sum of 
the products of their respective components. 
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Finding an angle using the scalar product 
• Example 1.10 shows how to use components to 

find the angle between two vectors. 
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Finding an angle using the scalar product 
• Example 1.10: knowing the magnitudes of both 

vectors and their components allows the angle 
between them to be determined. 
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The vector (cross) product 
If the vector product (“cross product”) of two 
vectors is  
                  then: 

 

 

The direction of the  
vector product can be  
found using the right- 
hand rule: 
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The vector product is anticommutative 
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Calculating the vector product 
• Use ABsinϕ to find the magnitude and the right-

hand rule to find the direction. 

• The components of the vectors can also be used to 
determine the magnitude of the new vector (Equ 
1.24). 

• Cx=AyBz-AzBy 

• Cy=AzBx-AxBz 

• Cz=AxBy-AyBx 
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