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Kinematics: Linear Motion 1D Problems
Name: Period: 9% Date:
| | Ii

Where: | Acceteration due o graviey:

a: acceleration [m/s?]

la=g=t9.8m/s’ i
v: Final velocity [m/s] Fy
vo: Initial velocity [m/s] If object is falling, then the object’s velocity INeréase §

— X: Final position [m] The acceleration should be pOSrth -+4. ﬁm’:’

Xo: Initial position [m])
t: Time [s] If object is rising, then the object’s velocity cetvén Se4

The acceleration should be Mﬁ‘rh\f = —ﬂ.‘m,f
The key to solving problems in kinematics is to-understand what's going on. Only if you comprehend the situation will

you be able to pick the equation(s) which take the information given and yield the desired result.

ASSUME! !°N$ are very important in physics. Today we will learn that each problem is different and you have to
T tﬂﬂlg critically andmm_ your problem in order to make the correct assumptions and §|Me\\%

your equations.

At times, numerical values will be given for the different variables and you will have to identify them. In some other
cases, key words can be used to describe how the object is behaving at a certain point in time. These are some
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These are the type of situations where objects are traveling in a S*’o\lﬁh+ V\hﬂdﬁ""t line, usually like a
person running, a plane in a runway or a bullet inside a rifle that is being fired, etc. The horizontal acceleration
_AependS on the object’s initial and final velocity, time and distance traveled,

examples:

These are the type of situations where objects are traveling in a S’Nalgvﬂ- \JWHCA( line. For example, a
ball thrown straight up, a rock being dropped, etc.

elocity (V) of _"2ex® for a split seco H'before coming back down. Since gravity is
§|OW\ N b it down while the object is going up, there will be a Qa*’\gﬁ acceleration, so a=g= 3 ’Iz’
simplification purposes, we can use f S.l
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Now, when the object starts falling from the maximum height, it will start @\ M N b velocity as the object is going
inthe Sawvws@ _direction as the gravitational pull. When objects fall, acceleration due to gravity will be

a=g= +q.8g.’_For simplification purposes, we can use +10m) Sz .
S

Depending on the problem, you can pick whichever segment you prefer for your calculations. Remember that you have

to assign the + for gravity depending if it's_Qcce e tahnpor decelerorhng
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e Time (t) = It takes the M amount of time to get to the top as it does to come back down to the starting
point.

e Initial Velocity (V,) = The |ﬂ|_‘h el velocity at which it goes up is the 1 Qg velocity at which it comes

back down (at the same position where it was released)

o Displacement (AX) = The object’s CeNGL in position

e Acceleration (a) = The acceleration throughout is always _¢{{&V (+10 m/s?)
o Hang time = the _7&>T# L _time for an object in the air (going up and down)
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PRACTICE PROBLEMS

I Example 1: A marble rolls across a flat surface. Its initial speed is 1 m/s but it comes to‘fter 10 seconds. Find:

Y-Ax S

a. The acceleration of the marble

——
b. The distance traveled by the marble as it comes to rest "Q—_——

Given Lnknco/ B X‘)‘( ’Vo{—-f-LGIJC

i A ot . L (-0.2)(18)°
Uo = Imis B X=7 X=(4 1Y 10) + (o
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} ample 2: A ball is thrown straight up at a velocity of 45m/s. Find: ® H_A- Y[
o MaeX
a. time it takes to reach maximum height q—ww
bWk
c. Total time the object is in the air (Hang time) ° " Rv_’q5m 'S
d. Final velocity (before it touches the ground)
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