
• Along with PHYS 1030, a broad survey of physics without 

calculus. Preparation for MCAT a “popular” aim.

• Gain a feel for physics and its view of the universe.

• Learn to describe physical problems in mathematical terms – 

translating a problem into mathematical terms a crucial skill. 

• Ability to use basic algebra, geometry, trigonometry is 

assumed.

PHYS 1020 Introductory Physics I
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• Textbook: Cutnell + Johnson, 7th edition

4th, 5th and 6th editions also OK 

– more detail in edition 7 (40 more pages)

–!differences in numbering some problems

• PHYS 1020 lab manual for 2007

• Scientific calculator

• Optional: Student Solution Manual - gives detailed 

solutions to odd-numbered questions

You should have:
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What you’re expected to know

• Basic algebra – reorganize an equation to isolate a variable

• Solution of simultaneous equations

• Solution of quadratic equation

• Basic geometry and trigonometry

• Exponentials and logarithms...

See appendices in Cutnell & Johnson and 

Mastering Physics exercise (more later)
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A really 

confusing 

message 

from the 

Science 

Office

You can 

repeat a 

course to 

improve 

your grade 

– contact 

Science 

office if in 

doubt
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www.physics.umanitoba.ca/~birchall/

PHYS1020

The course web site: www.physics.umanitoba.ca/~birchall/PHYS1020
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These lecture notes
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www.physics.umanitoba.ca/~birchall/

PHYS1020

www.physics.umanitoba.ca/~birchall/PHYS1020
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Problems from Cutnell + 

Johnson that are gone through 

in tutorial that precedes test
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Tutorials, tests

These take place in the lab:

Tutorial: your TA will go through a number of 

problems, answer questions.

Tutorial is followed by a multiple-choice test over 

the next hour. 

Formula sheet is not allowed on the tests.

You must do the tests, even if you have a lab 

exemption – keep your lab slot free!
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“Mastering Physics”

Web-based homework assignments. Instant feedback, hints 

point you to the solution.

About 5 assignments for credit for the whole course.

Worth 5% of final grade.

Can be done over a number of days at campus computers or 

at home –!due date will be posted.

Also a number of practice problems to supplement or replace 

end of chapter problems in Cutnell + Johnson.
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Mastering Physics Exercises

“Introduction to MasteringPhysics”

Has examples to show how to use Mastering Physics and 

get credit for assignments.

“Mathematical review” 

Exercises using mathematics you need in the course. 

Available throughout the course.

The first assignment for credit will be posted in a couple 

of weeks.
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What do I need to use 

MasteringPhysics?

• Access Code: 

 (used for registering with Mastering Physics. 

Available by email at beginning of term and at first 

lecture)

• Course ID – PHYS1020UM

More details at Mastering Physics link on course home page

The same registration works with Mastering Chemistry too!
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Go to: www.masteringphysics.com

X
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www.masteringphysics.com

Click on Knight/Jones/

Field’s

College Physics
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Logging in to Mastering Physics
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Enrolling in PHYS1020UM

PHYS1020UM

Student ID (so you get credit!)
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Mastering Physics window after logging in
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Evaluation in PHYS1020

Lab reports 20%
First labs Sept 18-20, 

all in 402 Allen

Tutorial 

tests
10%

See web page for dates

Formula sheet not allowed

Term test 20%

Tuesday, 23 October

19:00 – 21:00

Formula sheet provided

“Mastering 

Physics”
5%

Approximately 5 homework 

assignments

Final exam 45%
Date to be announced

Formula sheet provided

Tests and final exam are all multiple choice
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Policies on labs

• Lab reports are due 24 hours after the lab itself

–!sign and date data tables. TA must sign too.

• Must do all 5 labs, unless you have a lab exemption. If a lab 

is missed, see Dr. Kunkel to see if a make-up lab can be 

arranged.

• If more than one lab is missed

without good reason, you get no 

marks at all for labs!

• Lab exemption – must have taken the course in last 2 years 

and have got at least 80% on lab. Applies also if labs 

completed but course dropped. See Dr. Birchall.

• See Dr. Kunkel if a lab or test is missed (402G Allen, 

474-9214).

Dr. Kunkel

402G Allen
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Policies on term test, final exam

• Must write the term test. 

• If medical or compassionate leave is granted and test is 

not written, final exam counts for 65% of final grade. 

• There is no deferred term test.

• Must write final exam to receive any credit for the 

course.

• Bring calculator, student id card and pencil for tests, 

midterm and final exam.
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Administration of course

• Course coordinator: Dr. J. Birchall, keeper of the  

marks, room 205, Allen building, 474-6205

• Lab coordinator: Dr. H. Kunkel, missed lab, test, 

questions about lab marks (ask TA first), 

room 402G, Allen building, 474-9214

• Mastering Physics assignments: Dr. JH Page

• Tutorial tests: Dr. M. Gericke

• Miscellaneous questions, problems: Physics main 

office, room 301, Allen building, 474-9817
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• Publisher’s web site for worked problems, interactive 

problems, simulations... 

www.wiley.com/college/cutnell

• Course web site for information about the course:

www.physics.umanitoba.ca

then to “Course Websites” and “PHYS 1020”.

• Other: “Crisis Centre” – room 105, Allen building

• Help on Mastering Physics web site

More Help
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Topics covered in PHYS 1020

Chapters 1 – 14 of Cutnell & Johnson

• Introduction, mathematical concepts

• Motion in one and two dimensions, Newton’s laws of motion, work, 

 energy, momentum, conservation laws

• Circular motion, angular momentum

• Simple harmonic motion, pendulum

• Fluids: density, pressure, fluid flow

• Temperature and heat, heat transfer (mainly for experiment)

• Ideal gas law
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• Review the chapter – units (SI only), dimensional analysis, 

trigonometry

• Scalars and vectors

• A scalar is just a number, maybe with units, 

eg 50 kg, 10 m

• A vector has a magnitude (scalar) and a direction: 

50 km (scalar) to the north (displacement vector)

3 m/s (speed, scalar) to the east (velocity vector)

Chapter 1: Introduction, 

Mathematical Concepts
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Ax = Acosθ

Ay = Asinθ

Vectors
Vector!A canbeconstructedfrom vectors !Ax, !Ay placednoseto tail

A = magnitude (length) of vector !A

!A = !Ax + !Ay
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Addition and subtraction of 

vectors

Cx = Ax+Bx

Cy = Ay+By

Components:

x

x

y

y

!C ! !B = !C +(! !B)

Components:

Ax = Cx−Bx

Ay = Cy ! By
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!A = !Ax+!Ay !B = !Bx + !By !Cx = !Ax + !Bx

!Cy = !Ay +!By

!C = !A+!B

!C = !A+!BBreaking vectors into their components
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(Plane, 50 m/s 
@ 30o to x-axis)

(Wind
30 m/s 
@ 
20o to 
y-axis)

Example: You are flying at 50 m/s 
at 30o north of east. The wind is 
blowing at 30 m/s at 20o east of 
north. What is your resultant 
velocity?

Bx = 30sin20
◦
m/s = 10.3 m/s

By = 30cos20
◦
m/s= 28.2 m/s

Ay = 50sin30
!
m/s= 25.0 m/s

Ax = 50cos30
◦
m/s = 43.3 m/s

Cx = Ax+Bx = 43.3+10.3= 53.6 m/s

Cy = Ay+By = 25.0+28.2= 53.2 m/s
C =

√
C2x +C2y = 75.5 m/s

Direction: tan!= Cy/Cx = 53.2/53.6→ != 44.8◦ north of east
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