
PHYS 170  Section 101

Lecture 2

September 7, 2018



SEP 7vANNOUNCEMENTS

� First online homework assignment for marks available today at 6 PM, 
due Monday, Sept. 17 at 11:59 PM (introductory, no-marks, 
assignment due Friday, Sept. 14 at 11:59 PM, available now)

� Tutorials (aka problem sessions) start next Tuesday, first session will 
involve in-tutorial solution of a problem, so be prepared! 
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± Will generally be differences between versions of notes posted before and 

after lectures

± Version posted after will generally contain solutions of problems, version 
posted before will not necessarily

� Additional problems (with solutions) not covered in lectures will be 
�}�����}v���vÀ���]v�^���]�]}v�o�W�}�o�u�_X�

NOTE:  As with problems covered in lectures, these will often be 
taken from previous editions of the text.











Temperature Contours and Wind Vectors



Von Karman Vortex Street 

(Flow behind a cylinder)



Lecture Outline/Learning Goals

� Vector Basics

± Definition, graphical representation, planar vectors (2 dimensions)

± Vector operations (negations, addition, subtraction, resolution)

� Addition of System of Coplanar Forces (vectors)

± Scalar approach

± Cartesian component approach

� Sample problems





GRAPHICAL REPRESENTATION



VECTOR VALUES



NEGATIVE OF VECTOR



SCALAR MULTIPLICATION 



VECTOR ADDITION

� Three equivalent approaches

NOTE: ^d]���}���]o_�~^,�����}���]o_��uv�u}v]��(}����]�vPo��

constructions



VECTOR SUBTRACTION

� RECALL: Vector negation reverses sense of 

vector

'  �R A B



RESOLUTION OF VECTOR
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VECTOR ADDITION OF FORCES (EXAMPLE)

� For 2 coplanar vectors, can generally use trigonometry to 

perform addition (cumbersome for more vectors)



� Since
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2.4  Addition of a System of Coplanar (2D) Forces

� It is often convenient to resolve vectors into two components 
along the x and y axes:  the resulting components are then 
called rectangular components

� Text discusses two approaches:
± Scalar Notation
± Cartesian Vector Notation

� Notation is similar in both cases, but in reading text have to be 
careful with signs due to the way text likes to define things 
(essentially wanting all quantities acting as labels in figures to 
be positive)

� In 3D case²which is our ultimate interest²we will adopt the 
Cartesian approach but will not insist that the components be 
SRVLWLYH��ERRN�GRHVQ¶W�HLWKHU�



Scalar Notation

x � yF F F
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(a) Determine components,  and  from  and
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(b) Determine components from "sl
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Components in scalar notation 

case can have negative as well 

as positive sign.

x � yF F F







� IMPORTANT! 

are defined as magnitudes of component vectors, and are 
therefore positive quantities: negative sign, if any, is 
associated with unit vector.  Again, this is a peculiarity of 
WKH�WH[W�ZKLFK�ZRQ¶W�EH�DV�PXFK�RI�DQ�LVVXH�ZKHQ�ZH�GHDO�
with 3-dimensional vectors.
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COPLANAR FORCE RESULTANTS

� We now wish to consider summing an arbitrary number of 
vectors in the xy plane.  For example: 
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COPLANAR FORCE RESULTANTS
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NOTE:  Components of 
resultants, such as

not necessarily positive!  
Signs will determine sense 
of components.
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