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Physics 200 Name: /’{ c;/v
Notes: Intro to Kinematics Formulas

Deriving a formula for constant acceleration of an object starting from rest:

g from rest at the starting line.

Suppose the car below moves with constant acceleration after startin
The distance from the starting line

The car travels from the starting line to the finish line in a time of 8s.
to the finish line is 32m.
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We can also solve this algebraically using only the symbols...
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This can be rearranged to give...
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The box on the right contains a more complete set of kinematics
formulas for constant acceleration (including zero acceleration).
If you're curious, some or all of the derivations can be found in
the online textbook.

Formfu/las for zero or
Const‘a’n}v Acceleration
S Ax - SZA

Other ways to write and think about the equations on the right...
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Practice With Motion Equations:

The G.U.E.S.S. method...
e Steps: Identify what is Given. Identify the Unknown(s). Find an *Equation that incorporates
the givens and the unknown. **Substitute givens into the equation. Solve.
e *Sometimes you will need more than one equation

e **It will sometimes save time and confusion if you solve for the unknown algebraically before
substituting givens into the equation.

What is the displacement of a car that starts fron@nd accelerates at@or?:/)

seconds?

Lx= V4t 4 %%%L — ’/Z éﬁ{z)(%y

Example 1.
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Example 2. A nut is falling at a rate ofém/y] If gravity accelerates the nut at a rate ¢f-9.8m/s’ for 6
additional seconds, what will be the velocity of the nut after mo@ AL = #
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A grouse takes off from th B ard line of a football field and travels to thﬁd line over a time
of 8 séconds. What is its average velocny?: ! Jear ff{/t el .
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2. A car accelerates from’30mphto @kbover a time of 4Seconds? What is the car’s average

veloci ?
ity during this time period? (Assume constant accelerat1on) /4/ L pe cotsar v
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m// Vb"
drop a rock off of a very high bridge. Starting fro \ggﬁt}the rock accelerates at a rate of -
.,9 8m/s“>You see a splas \_se)c@fter you release the rock. What is the rock’s velocity when it
its the water?
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4. Starting fror@ car accelerates & o 10 seconddy What is the car’s displacement during
€

this time?
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A runner’s veloc1ty at 12 34:33 PM35 4m/s\At tinte 12:34:38 PM, the runner’s velocity ig 2m/s
What is the runner’s average “acceleration over this time period?
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A child traveling at a rate 0@1 ng a zip line. After decelerating at a constant rate over a
distance o@ the child c@ /

a. What is the chlld’ s average acceleration over this 40m? 2 ( )
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b. How many seconds does it take for the child to travel this 40m dlstance”
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A driver sees a turtle in_the road and hits the brakes. It takes h1 , nd the car

* )y slides a distance 0 meters) What was hermmﬂdeeder
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