ACTIVITY

ACTIVITY 1

[} Determining the Densities of
Regular Solids

1. Using a balance, measure the mass of each
cylinder in grams. Record the results in Data

Table 1.
2. Using a ruler, m

measure the
height (h) and
diameter (d) of
each cylinder

in centimeters. h

Record these
measurements in
Data Table 1.

Figure 1.

N~

. The diameter of a circle is equal to twice its

radius (d = 2r or r = d/2). Find the radius of
each cylinder by dividing the diameter of the
circle by 2.

. Record these dimensions in Data Table 1.
5. Calculate the volume of each cylinder using

the equation V = rr*h. The approximate value
of mis 3.14.

. Calculate the density of each cylinder by

dividing its measured mass by its calculated
volume (D = M/V).

. Record the results in Data Table 1.

( inpt ynis Into calculatwr)

Formula
Vv ’Wrth

-1 m
. d= v
Data Table 1: Determining the Densities d \L
Cylinder Type Mass (g) Height Diameter Radius | Calculated | Density
(cm) (cm) (cm) Volume (g/cmd)
(cm?)
Al Aluminum (silver) q_gqq I.30cm |'Q.OCM 0'UCM I -470em 2-954}(”)3
Acrylic (clear) [ - ’]Jo\ [-30tm| | -30cm O'US('VI |- 12Scm l-oi{o\/‘:mlg
Polyethylene (white) | |. 5(MJ \-300m | 1. em D-[,eSCm |- 72Sem | -y ‘]/M‘E;
- RadinS m]ght volume
- 2 - -m 4.344
1 ) (1-30) = l#0em  d 7 = 9.9¢2
Aummum - yom a0k Sy
1 = [725im [ _im
0ws)” (1-30) =™ 1371 _ 0%
Aoyie  NZTYEh ™ (04%) Vo T9re

|- Sl

1 . = \.12LS (M dc,m - p.904
pyemmgten VETMNEN > L 0-05) L1-30) r )
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Data Table 2: Density ( - -

Percentage of Volume (mL) Mass of Solution + Mass of Mass of
Sucrose in Solution Graduated Cylinder (g) | Cylinder (g) Solution (g)
r\ 5 %G 009 -+ 744! =+ s.099
(wWatt ] 3
with sugar ! 10 yo- 074 4 4.l 2 10-lleg
i 15 US.iyg -+ 449.al 2 5. 225
20 SO0-0lg T q4a.al 4 20.1%7
25 SS.o04 T 119 4 2¢.1794
N Wit Gy 5 35.03g Y 1 1%l = s zzq J
10 UD- 14, T 94a.4 + 53
10% 15 US.094 + 4.4l < Is lgq
20 3D. 159~ T 1.4 + 204
25 ss.ollqg L 1w L aq
5 25-00¢q 21.41 +  5.10q °
10 HL1lq J 99.41 T ll-ZJq
20% 15 M. 149 29 .1 = |p-23q
20 52.074 2190 1 92.1bs
25 51.0%4 24 1 2z 27179
5 35 144 .l = 5.2%13“
10 41.3b9 292 % 1[.394
30% 15 14709 g g9l 3 17-1%4°
20 52.%59 Al F 22.9yq
25 5%.0De a1 %= 28.09 4
5 35.soJ3 117 £ S.59g %
10 L) 4579 2191 1t 11.549
40% 15 L;-;.ﬂDE,J 21.9| 1 117.999
20 Su.12 1A T 2,2]9
25 59.1D 4 Wil T 39.M9
5 37159 ° a1 q.21a°
10 43. 279 a1 T (23ug°
50% 15 4%. 209 2.9 = (6.9
20 55.019 2941 T 25.1lp o
25 .19 119 T 3l-2%9

aftr Filliig -cmﬂrmhg wp 1IN 1 ChAR | will Need 49 mare
a Wh continued on next page
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ACTIVITY

Data Table 2: Density (continued)

Data Table 3: Density Results

[Bm%d on ﬂm’fhs in exw‘)
( ex: eAuRtIIN *y =1L VM)

Percentage of Volume (mL) Mass of Solution + Mass of Mass of
Sucrose in Solution Graduated Cylinder (g) | Cylinder (g) Solution (g)
5 37.914 19.1| g
10 42294 19.9] | 12-%%
60% 15 L4g. 079 1141 | (KW
20 5l.12q 1921 | 22|
25 Lo. D‘lf\) 1.4 2N . (Y

(ex:penging 1-23vi g/mb)

Percentage of Equation of the Best-Fit Line Density (slope)
Sucrose in Solution (with y-intercept = 0) (in g/mL)
0% y= Lo03% (003 4 /mL
10% y= 1-A95HK 0.-195% 9 /mk
20% y= |- 093X [.023p 9/ mL
o = |.14s4
30% y || 4GH g | me
40% y= 2214 [.27 |4 3) mL
50% y= L1autx 1904 g | mk
60% - .
\,_;,mxx |- 1u%Y 4 /mL
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10
15
20
25

0% solution 10% solution 20% solution 30% solution
5.09 5.22 5.16 5.23
10.16 10.23 11.2 11.39
15.23 15.18 16.23 17.18
20.15 20.24 22.16 22.94
25.17 25.1 27.17 28.09
35 Chart Title
yaol.003x
y =0.9954x
y =1.0936x
y 251.1454x%
y=1.2214x
y =51.1964x
y=1.1638x
15
10
5
0
0 ® 0% golution 10 [} 10%pglution 20 @
®  30% solution ®  40% solution ®
®  60% solution ® Massof beverage =~ eeceeeees
......... Linear (10% solution ) «........ Linear (20% solution ) «........
......... Linear (40% solution ) ««....... Linear (50% solution ) «ceeeeeee
Mass of beverage
5 5.15
10 10.1
15 15.06
20 20.01
25 25.13

40% solution 50% solution
5.59 7.27
11.54 13.36
17.99 18.69
24.21 25.16
29.79 31.28

20% sghution 30
50% solution

Linear (0% solution)
Linear (30% solution )

Linear (60% solution)

60% solution

12.3
18.1
26.2
30.1
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ACTIVITY 3

9 will It Sink or Float?

1. Based on the calculated densities of the

cylinders from Activity 1 and solutions from
Activity 2, predict whether each cylinder will
float or sink in each of the sucrose solutions and
water. Record the predictions in Data Table 4.

2. Test the predictions by placing the aluminum

(silver-colored) cylinder in at least the
following two solutions: the solution in which

5. Repeat steps 1—4 for the acrylic (clear) and

polyethylene (white) cylinders.

6. After testing the cylinders, rinse them with

fresh water and dry them.

ACTIVITY 4

Y Determination of the Sugar Content

in a Beverage

The beverage must be completely flat, or

you predict the aluminum is most likely to
sink, and the one in which you predict the
aluminum is most likely to float.

Remove excess solution from the cylinder

before you place it in the next solution.

3. Record the results in Data Table 4.

4. If the predictions were incorrect, test the

aluminum cylinders in other solutions.

Data Table 4: Will It Sink or Float?

decarbonated, to accurately determine the
concentration of sucrose.

. Use a graphing program and the data from

Activity 2 to create a scatter-plot of Sucrose
Percentage versus Density.

. Use the same procedure as that of Activity

2 to determine the mass of 5 mL, 10 mL,
15 mL, 20 mL, and 25 mL of the beverage.

3. Record all of the data in Data Table 5.

continued on next page

Sucrose Predictions Observations
Solution | Aluminum Acrylic | Polyethylene [ Aluminum Acrylic | Polyethylene
Cylinder Cylinder Cylinder Cylinder Cylinder Cylinder

0% | Sing SinK Sing? sk S [nK Floqy
10% | $inK £loat Hoat SIn¥ ¢ink Hoat
20% | SInK et Foat S|nK Sing Flint
30% SInK Float Pout C(nK g.l niK H lat
40% | Gk Elont For | sing | S | Hoat,
50% | §InK Cloat p10ab Sing Holdt | FHuat
60% | £ loat Float Hoat <INK fline Hlont
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ACTIVITY

4. Use a graphing program to plot the mass of
the solution on the y-axis and the volume of
the solution on the x-axis.

5. On the graph, draw a best-fit line through all of
the points.

6. Determine the slope of the best-fit line and
read the value. This is an average of all five
data points with units in g/mL.

7. Record the slope (average density) below the
data table.

8. Use the graph created in step 1 to determine
the percentage of sucrose in the beverage.

+ Determine the density of the beverage from
the y-axis.

Table 5: Determination of Sugar in a Beverage

* Draw a horizontal line from this point across
the graph until it intercepts the best-fit line.

* Draw a vertical line from the intersection
of the horizontal line and best-fit line to the
X-axis.

* Record the percentage of sucrose from
the intersection of the vertical line and the
x-axis. This is the percentage of sucrose in
the beverage.

Disposal and Cleanup
1. Dispose of the sucrose solutions in the sink.

2. Clean and dry all of the equipment; return
items to the equipment kit.

3. Sanitize the workspace.

‘NI

10ML U;U' \04{ £

Volume Mass of Beverage and Mass of Cylinder Mass of Beverage
(mL) Graduated Cylinder (g) (9) (9)
5°ML 6 6 ‘S 1 - 30'0001 T g, ’Sq D- 1%y
J

U

30.004 E J0.1g s

15ML US- 002\ _

004 2 is.puy  |0s3
J

i

20ML S0 p]‘) 4

D0 g - 20-04

J

\ ; 5 o 9
25 L S; I%-q) v O’OD m S 25' ’%q D-qs
eyample - L.t Y2y-257.

@nsity (slope) of Beverage: 1. U (YL} J

Percentage of Sucrose ijeverage: ( D7--107 > 37

Emmp\b (24-2571)

0 Loy

V% — 9 7o couding /. 1.99<y
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