Physics Lab - Data Analysis /%

ANSWER KEY

Extra Credit Data Sets
(given in x, y format)

Data Set 1 Data Set 2 Data Set 3

P(watt) | Weke) | T(s) | m(kg) | Wke) | Qcal)

1.0 0.193 0.5 0.67 5 2.38

1.5 0.434 2.5 0.142 10 1.68

2.0 0.772 3.5 0.102 15 1.38

2.5 1.210 4 0.082 20 1.19

3.0 1.740 5 0.066 25 1.06
Data Set 1” W= (0.193 &) p2

watt

* See sample data analysis and graphical analysis at the end of this answer key.

Data Set 2

Data Set 3

1
m=(0.35kgs) —
( g)T

Q= (5.32 cal \/kg) ﬁ
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Lab - Data Analysis - Examples

The goal is to use the data analysis to find the equation relating the two variables from the data
that was input into the data analysis Excel spreadsheet. Directions on how to do this are given
below the data analysis print out.

Example 1

Data Analysis

Mame = Student ® variable = T (s y variable = m (kg
Type Data Here Possible Proportionalities
¥ variable | v variable i W il i v Y
1.000 3.000 3.000 3.000 8.000 3.000 8.000 3.000
2.000 5.000 3.000 12.000 15.000 1.500 72.000 24.000
3.000 8.000 3.000 27.000 27.000 1.000 243.000 51.000
4.000 12.000 3.000 45.000 36.000 0.750 576.000 192.000
5.000 15,000 3.000 75.000 45.000 0.600)  1125.000 375.000
% Differences

| #of Data Points = 0.00a 80.903 BE.BE7]  -118.978 97775 97778
| 5 | 0.00a 53.636 33.333 -9.458 g§2.222 g§2.222
0.000 15.182 0.00a 27.007 40.000 40.000
0.000 45, 455 -33.333 45255 -4 22 -4 22
0.000) 127273 -B6.667 56.204)  1VFFYEl 177 VR

Directions:

1) Type in your name, the y var
2) Type in your x v data under t
3) Type in the number of data p

able symbal, and the x variable symbaol in the spaces pravided (yellow).
he Type Data Here columns (blue).
pints. The minimum is 2 points, the maximum is 5 points.

4) Mate that you can use the TAB key to jump from one field to another. Fields other than those noted
above are locked and cannot b changed. Therefore you can easily TAB from one data field to another.
5) Go to FILE, PRINMT.

> <

=8

m=3kg/s) T

moT
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Example 2

Data Analysis
MName = Siudent X variable= (cal) |v variable = tis)
Type Data Here Possible Proportionalities
¥ wariahle |y wariahle v W i it W Vi
1.000 2.000 2.000 2.000 4.000 2.000 4.000 2.000
2.000 8.000 4.000 16.000 32.000 2.000 128.000 32.000
3.000 158.000 5.000 54.000 108.000 2.000 972.000 162.000
4.000 32.000 8.000 128.000 256.000 2.000)  4095.000 512.000
5.000 50.000 10.000 250.000 S00.000 2.0000 125000008 1250.000
% Differences
# of Data Points = G5.667 97 778 97773 0.000 893 537 93,433
5 33.333 892222 892222 0.00a 96384 91.523
0.000 40.000 40.000 0.000 72542 58.631
-33.333 42 222 -4 222 0.000 -15.706 -30.746
BE.GET)  -17777B) VTR 0.000)  -253.107) -219.203
-%zk
=2
Q cal

t= (2 s/cal®) Q*

t oQ’




Example 3

Data Analysis
MName = Student ® variable - F M) y variable = | (rn)
Type Data Here Possible Proportionalities
¥ variable | v wvariable i WK vy i i v
1.000 10.000 10.000 10.000 100.000 10.000 100.000 10.000
2.000 5.000 2.500 10.000 12.500 1.250 50.000 20.000
3.000 3.330 1.110 8.950 3.6596 0.370 33.267 23.970
4.000 2.500 0.625 10.000 1.563 0156 25.000 40.000
5.000 2.000 a.400 10.000 0.500 a.0s0 20.000 50.000
% Differences
# of Data Points = =241 B4V 00200 317320 31718 -113.042 b5 BRD
5 14,588 -0.020 47 284 47 285 -9.521 33.320
G2.077 0.080 g34.412 g4.396 27132 0.0580
70647 -0.020 93,410 H93.411 452239 -33.360
g96.334 -0.020 96626 95.626 56.192 -66.700
yx=k
ITF=10mN

1=(10mN) I/F

| o —
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Example 4

Data Analysis

MName = Student ¥ variable = P [wattg) |y variable = T (gl
Type Data Here Possible Proportionalities
¥ wariable | wwvariable i WK Vi i iy v
1.000 10.000 10.000 10.000 100.000 10.000 100.000 10.000
2.000 14.100 7.050 20,200 23,405 3.525 337.620 56.400
3.000 17.300 5767 51.500 893 783 1.922 837.870 155,700
4.000 20.000 5.000 80.000 100.000 1.2500 1600.000 320.000
5.000 22.400 4.450 112.000 100,352 0.855) 2505.800 560000
% Differences
# of Data Points = -54 815 52276 0056 -184.200 H0.916 95 4k3
5 9144 50.013 0.500 -0.181 53.831 74412
10,724 8.011 0.141 45.370 15.43% 23.3R52
225493 -4, 794 -0.0596 B4.475 -45.341 45 177
30.643 93511 -0.448 74536 -127.895]  -154.060
2
DA
X
2 oy 2
T— =(100 K )
P watts
°K
=0 s v

Ta\/F



Lab - Data Analysis - Homework

Use the data analysis below to find the equation relating the two given variables. Show all work.

Problem 1
Data Analysis
Mame = Student ¥ variabhle = U (s y variable = E (m/sg)
Type Data Here Possible Proportionalities
¥ wariahle | v variable i VK iy i v i
0100 40.500 405.000 4.050| 16402500  4050.000 164.025 0.405
0.200 8.850 49,250 1.970 485,113 245,250 19.405 0.394
0.300 4.400 14.667 1.320 54.533 43.589 5.808 0.3%%6
0.400 2,480 5.200 0.992 15.376 15.500 2460 0.357
0.500 1.550 3.100 0.775 4.805 6.200 1.201 0.355
% Differences
# of Data Points = -323.448] -122356) 0 383213 -363.7Y) -325.158 -2.309
5 48,507 -5.158 85,703 71.805 43,703 0.470
54.665 27528 895.093 94,402 54.945 -0.035
93.513 §5.536 99547 893225 93.623 0237
95,753 57,450 99,555 899290 96,556 2112

A

Directions:
1) Type in your name, the y variable symbal, and the % variable symbaol in the spaces provided (yallow).
2) Type in your x v data under the Type Data Here columns (hlue).

3} Type in the number of data points. The minimum is 2 points, the maximum is 5 points.
4) Mote that you can use the TAB key to jump from one field to another. Fields other than those poted
above are locked and cannaot be changed. Therefore you can easily TAB from ane data field to anather.
5) Go to FILE, PRIMT.

yx’ =k

EU> =0396 1g
S

1

1
Boge

Copyright 2013 Multimedia Science. All rights reserved



Problem 2

2

R>=(438 1 )p
kg

R =(2.09

Jke)

Ra\/F

Data Analysis
Mame = Student *wvariable= p ke v variable= R (m)
Type Data Here Possible Proportionalities
¥ variable | y wvariable /i i v i v i
5.000 4.680 0.936 23.400 4.380 0.187 109.512 117.000
10.000 B.600 0.660 BE.000 4.356 0.066 435.600 BE0.000
15.000 8.170 0.545 122,560 4.450 0.036] 1001.234] 18358.250
20.000 9.350 0. 465 187.000 4.371 0.023] 17454500 3740.000
25.000 10,420 0.417 260500 4.343 0.017]  2714.410]  B512.500
% Differences
# of Data Points = -54.712 52,256 0.008)  -184.017 90.865 895 454
5 -9.092 49,955 0.551 -0.134 53.756 74.354
8.971 7.082 -1.594 44,909 166592 28571
22726 -4 785 0.205 b4.556 -45.451 45325
31.107 87513 0.546 J4.706)  -125854)  -153.055
A
2
Y o=
X
2
R s
P kg



Data Set 1 - Sample Answer Set

1 Data Analysis

2 | Name = Data Set 1 |x variable = P (watt) |y variable = W (kg)

3 Type Data Here Possible Proportionalities

4 | xwvariable | v variable vl VX v i VX yx2

A 1.000 0.193 0.193 0.193 0.037 0.193 0.037 0.193
B 1.500 0.434 0.289 0.651 0.126 0.193 0.233 0.977
[ 2.000 0.772 0.386 1.544 0.293 0.193 1.192 3.088
B 2500 1.210 0.4584 3.025 0.586 0.194 3.660 7.563
g 3.000 1.740 0.580 5.220 1.009 0.193 9.083 15_660
10 % Differences

11 # of Data Points = 50.060 50.924 90.940 0.085 95.693 96.438
A2 5 Il 25134 59.388 69.457 0.143 90.090 82233
A3 0.121 27.396 27.519 0.084 58.191 43.814
14 -25 237 -42 246 42 446 -0.225 -28_387 -37.600
il -50.078 -145 462 -145 470 -0.087] -218.587 -184 934

A

y

—_— = k

XZ

W k

2 =0.193 —£

P waltt

kg
2
W=(0.193 —=-)P
watt
2
W a P
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Graphical Analysis

W verus P
2] |
1.8 1
Power>1
16 - WaP
1.4 -
1.2
[@)]
s
0.8
06 //
0.4
0.2 1 /
O T T 1
0 1 2 3 4
P (watts)
P? (watts)? W (kg) W verus P?
1.0 0.193
2.25 0.434 27
4.0 0.772 1.8
6.25 1.210 16 ,/
1.4 pd
9 1.740 5 P
ke-02k k g A
1. - 0.
slope = ! % g > =0.185 g2 = 0.8 ,/
9.2 watt” - 1.1 watt watt /
0.6 /
Equation: 0.4 /
0.2 ;
kg 5 0 .
W =(0.185 =) P 0 2 4 6 8 10
watt




