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Last Lecture 
nemat cs - descr ng 1D mot on 

Re at ve ve oc ty yes, more vectors!

Today 
More d mens ons 

More examp es 

More vectors 

Important Concepts 
Change=der vat ve=s ope 

Mu e d mens ons are as ndependent as many ob ects 

Th nk carefu y about d rect ons changes the + - s gn

Important Reminders 

Pset #2 due here tomorrow at 10 am 

sh Master ng Phys cs #3 before next Monday at 
10pm 

Exam #1 s next Fr day at 10am 

Kinematics: Description of Motion 
measurements requ re an or n, a coord nate 

system, and un ts 
Next comp cat on reference frame , the term used to 
descr be the mot on of observer 

Constant ve oc ty s OK, acce erated observer s not 

Bas c def ons: 
Pos on 

stance versus d sp acement 

Ve oc ty - change of pos on 
Speed s the magn tude of ve oc ty 

Acce erat on - change of ve oc ty 
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More complicated situations 

More ob ects 
Wr te an add ona set of equat ons 

More d mens ons 
Wr te an add ona set of equat ons 

Vector Connections Multi-dimensiona Kinematics Problems 

Need to th nk carefu y about d rect ons gns!

Need to th nk carefu y about cond ons 

Wr te separate equat ons for each d mens on 

Read prob em carefu y to understand the spec
constra nt to use to so ve 
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Specia Case of Constant Acceleration 

Physics 

Initial conditions 

Extra specia case 

Tra ectories with gravity near the surface of the Earth 
and no air resistance or other drag forces 

Super specia case 

Range of a pro ectile near the surface of the Earth 
and no air resistance or other drag forces 

You should immediately forget you ever saw this formula 
but remember the technique used to find it. 
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Quadratic Equations 

Important property: Such equations can have 0, 1, or 2 solutions 
depending on the value of b -4ac. 

Negative: 0 solutions Zero: 1 solution Positive: 2 solutions 

Warning: Only one of the 2 solutions may be physical! 

Summary 
Study spec cases ke range of a pro ect but 
understand the assumpt ons that go nto a formu as 

Pos on, ve oc ty, and acce erat on are ALL vectors 
and need to be man pu ated us ng ther arrows 
qua tat ve or components quant tat ve

rect ons or s gns n 1D of pos on, ve oc ty, and 
acce erat on can a be d fferent 
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