


IV. DATA ANALYSIS
A) AVERAGE VELOCITIES AND ACCELERATIONS
» Answer the following questions

From your recorded measurements in Table 4.2, you should be able to
determine during which time intervals the average velocities and

accelerations are maximum? minimum? Record tour results in the

following two frames. L
Velocity ;
Time interval during which the average velocity is maximu .QQ:‘Z:?."I). oS
Time interval during which the average velocity 1s m (o.=.2 !). S
Acceleration

Time interval during which the average acceleration is maximum: (6:7:29:9).

Time interval during which the average acceleration is n?mum: (@220 /
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1. CalculateV: ,AV;, and ;.

2. Record the calculations in Table 4.2.
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record your result in the last column of the table.

: ' 4.2.
2. Record the displacements X; in Table 4.3 as listed in Table

3. Compute the instantaneous velocity at ¢ = 0.6 s.
Table 4.3
L t(s) X (cm) At (s) AX (cm) V (cm/s)
= = I3
i o 06 s 285 o | Y7.5
| Tr=09 Xo= Y\ -3
; =04 Xyg= |F - '
I e 3375
f3=0.8 Xs———go.g
=05 Xs= 26.3 G
ol R S 5Y L7
t9=0.7 X7=25.?
e ) Q 2 4 T X Er——e

Using the data in Table 4.2, plot X versus t. Label your axes and include
their units. Connect the points with a smooth curve (Don’t use a ruler). The
slope of the tangent to the X-t curve at a given instant represents the

instantaneous velocity at that instant. The X-t graph can be used to

.
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- The instantaneous velocity at any time during the motion.
- The average velocity for any time interval during the motion.
- Time intervals during which the moving object is stationary,
speeding up, or slowing down.

» Answer the following

a) Calculate the instantaneous velocity at ¢ = 0.6 s from the slope of the

tangent (Figure 4.3) to your X versus ¢ graph at t = 0.6 s. Show your

o
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calculations in detail on your graph.
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Figure 4.3: Displacement versus time (non-uniform motion).
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2 _ :
b) During vfrhich intervals does the velocity increase, decrease, or remain

constant? Mark the correct answer for each time interval by a (v') in

Table 4.4.
Table 4.4
= |8 |@o |2 |m e | R | |2
o o (=] o o (=] (=] (==} o Ll
f (S) 1 1 1 1 1 ! [ 1 1 1
o [0 |a [ [ 1y |0 [ [® |}
(=] o () [==] o [e=] o (=] o (]
I Increase g | 2 N T
I Decrease AR W o
[ Constant
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> Answer the following:

a) Use the histogram to determine the value of the instantaneous

velocity at ¢ = 0.6 s. Show your work on the graph.

Vinst (= 0.6 5) = 275/

--------------------------------

.o
-------------
--------------
-------------------------------------------------------------

decreasing, Or

b) Determine where the velocity is increasing,
interval by a

constant. Indicate the correct answer for each time

(v') in Table 4.5.
Table 4.5
o\ | R[S s WE-|- 9| U2 &
e e T R
I Increase | e e -
[Decrease T e -
lConstant

¢) Ask your instructor for which time interval [tt] to use for
calculating the area under the ¥ —¢ curve; see Figure 4.5 below.
Record the area in Table 4.6. This area represents the displacement

made by the 0th point during the chosen time interval. ... .,
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Figure 4.5: Finding the displacement from the area unde
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Displacement from the paper tape =......- O e R y

Do the two measurements agree? Discuss. Yes

e wd P curve = @1‘5@]0‘(»&*‘/“

----------

E) @—tGRAPH
Refer to Table 4.2 and plot @ versus t. Label your axes.
The Z—¢ graph can be used to determine the maximum and

minimiim accelerations

Record your results in Table 4.7.

Table 4.7
Maximum Acceleration / Minimum Acceleration
Amax = 55/6 Lm/sz / Amin = (40 (/hb/jz
t(ﬂmax) =% O 5 ¢ / t(ﬂmin) = O\ 6 S
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