April 26, 1996
Unknown Liquids
Task Information

Grade: 8th Grade
Content:

Density

* Block D (The Earth's Changing Surface). Section 1.C.1.a.7. page 7

Format:

Manipulative
Purpnose:

The student will use available information to design a procedure for
determining and comparing the masses and densities of two (2)

unknown substances.
Skills:
Primary: Interpreting data
Secondary: Applying math
Time: 10 -15 minutes
Materials:
Teacher: Per Student or Station:
 yellow and blue food coloring ¢ 2 screw top bottles (28 ml) with
e water solutions X and Z
* rubbing alcohol '  triple beam or double pan balance
o salt e eye goggles
 sealant - hot glue or paraffin  * calculator
Preparation:
° The yellow solution (Z) is a saturateg salt solution with yellow food
coloring.

- start with one liter (1000 ml) of warm water. Add as much salt
that will dissolve with constant stirring. Let cool. Filter out any
undissolved salt. Add a few drops of yellow food coloring.

 The blue solution (X) is isopropyl rubbing alcohol and blue food
coloring.

* Bottle - screw cap vials - flint glass, 28 ml
* Seal the caps on the bottles with glue or liquid paraffin to avoid
evaporation and to facilitate reuse.
* Determine the mass of the bottles before student use.
* Pretest the mass difference between X and Z to determine if adequate
for proper grading.
Safety:
Safety goggles must be worn.
Check MSDS (Materials Safety Data Sheet) for further precautions.
Proper lab safety precautions are required
Students should be instructed not to open the vials.
Caution with breakage of glass bottles.

Extensions/Modifications: None
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Unknown Liquids

Task: At this station, you will be determining which of two solutions is liquid
X and which is liquid Z.

Materials

 bottle containing a blue liquid
bottle containing a yellow liquid
triple beam or double pan balance
calculator

eye goggles

¢ @ o ¢

Directions

The labels on the two bottles have fallen off. The labels had read "Liquid X" and
"Liquid Z." Your job is to determine which bottle contains liquid X and which
contains liquid Z. The real challenge is that you must do this without opening
the bottles. All of the information you need to reach your conclusion is listed in
the box below:

* The bottles and lids are identical in mass, volume, and shape
when empty.

¢ Both bottles contain the same volume of solution.
The density of liquid Z is greater than the density of liquid X.

1. In the space below, list the steps you will follow to determine which bottle
contains liquid X and which contains liquid Z.

2. Put on eye goggles. Be careful not to drop either bottle.
CARRY OUT YOUR PLAN.

( Please Continue on the Next Page )
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April 26, 1996 2

3. Record the results of your experiment in the space below.
* Show all work. *

4. Using the data collected in your experiment, which liquid is liquid X and which
18 liquid Z?
Blue Liquid Yellow Liguid

5. Based on the results of your experiment, write a statement explaining the
relationship between mass, volume, and density. Writing the formula is not

sufficient.
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April 26, 1996

Unknown Liquids - Scoring Rubric
Maximum score - 8 points

Question 1. Procedure for Identifying Liquids 3 points total
Point Criteria:

* Allow 3 points for a valid, logical procedure that includes the finding and comparing
the masses of the two liquids. (The mass, volume, and density of the bottle is
irrelevant to the student's responses for this activity.)

* Acceptable responses include:

- Mass Method
* Find the mass of the yellow liquid (1 point)
* Find the mass of the blue liquid (1 point)
* Compare to find which would have the greater density (1 point)
or
°*  Mass the yellow and the blue (2 points)
*  The heavier will be more dense (1 point)
- Density Method
* Find the mass of both liquids (1 point)
* Assigna volume to both liquids (1 point)
* Compare densities (1 point)

Question 3. Results of Experiment 2 points total
Point Criteria:
* Allow 1 point for correct blue liquid data based upon the student's plan.
* Allow 1 point for correct yellow liquid data based upon the student's plan.
- Mass Method
*  Qualitative mass comparison using a double pan balance is acceptable.
*  Quantitative mass must be within */- 1.0 grams
- Density Method
* Density must be within */- 0.5 &/mL

Question 4. Identification of Liquids 1 point total
Point Criteria:
* Allow 1 point for correctly identifying both liquids
- Blueliquid =X
- Yellow liquid=Z
(Accept any student response based on his/her data)

Question 5. Density/Mass Relationship 2 points total
Point Criteria:
* Allow 2 points for a generalized statement about the density/mass relationship.
- If two substances (solutions) have equal volumes, the one with the greater
mass will have the greater density.
- The mass of the yellow was greater than the blue. Since the volumes were
the same, the yellow is more dense.
* Allow 1 point if the student does not address a constant volume.
- The liquid with the greater mass has a greater density.

Highest possible score - 8 points
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Student ID Scoring Form - Unknown Liquids
Male or Female (circle one)

Circle the student's score for each question. Add the points for each question and
write the total score at the bottom of the scoring form.

ssorssmwesne
———

Question Circle Point Breakdown| Points Earned“

1. Procedure/Plan 0 1 2 3

3. Results of Experiment

Measurement Yellow 0 1
Measurement Blue 0 1

4. Identifying Liquids 0 1

5. Density/Mass Relationship 0 1 2

Total Score
Total possible Score - 8 points

Student ID Scoring Form - Unknown Liquids
Male or Female (circle one) ‘

Circle the student's score for each question. Add the points for each question and
write the total score at the bottom of the scoring form.

Question Circle Point Breakdown| Points Earne

. Procedure/Plan 0 1 2 3

[3. Results of Experiment
Measurement Yellow 0 1
Measurement Blue 0 1
4. Identifying Liquids 0 1

B Density/Mass Relationship

Total Score
Total possible Score - 8 points




Student ID __A#M &/ —/9

Male or Female (circle one)

Circle the student's score for each question. Add the points for each question and
write the total score at the bottom of the scoring form.

Question

Scoring Form - Unknown Liquids

Circle Point Breakdown

1. Procedure/Plan

o (D 2 3

3. Results of Experiment

Measurement Yellow

Measurement Blue

. Identifying Liquids

. Density/Mass Relationship

Total Score
Total possible Score - 8 points

# 1



QOctober 13, 1994 i

Unknown Liquids

Jaski At this station, you will be determining which of two solutions is liquid X and which
is liquid Z.

MATERIALS:
bottle containing a blue liquid
bottle containing a yellow liquid
triple beam or double pan balance
calculator

DIRECTIONS:

The labels on the two bottles have fallen off. The labels read "Liquid X" and "Liquid Z." Your job
is to determine which bottle contains liquid X and which contains liquid Z. The real challenge is
that you must do this without opening the bottles. All of the information you need to reach
your conclusion is listed below:

I+ The bottles and lids are identical in mass, volume, and shape.
|+ Both bottles contain the same amount of solution.

1. In the space below, list the steps you will follow to determine which bottle contains higuid X
and which contains liquid Z.

will TinA Yo mass  of Yeth bettks
conteining thy ligwdd tHern Sinte Fre
VQ‘MM 1% Fhe. Sedwnz e one.

(e most ansivy >

2. CARRY OUT YOUR PLAN.
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3. Record the results of your expemment in the space below. * Show all work. ¥

\

V“N

!

4. Using the data collected in your experiment, which liquid is liquid X and which is liquid Z?
Blue Liquid Yellow Liquid ’L—-

5. Based on the results of your experiment, explain the relationship between mass and density.

S0/ thing with kha Same Volume
has 6. mm o Apps \“(}Y = e 0A5¢<
s 1055,
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Student ID _HM - &/ - 17 Scoring Form - Unknown Liquids # 2
or Female (circle one)

Circle the student's score for each question. Add the points for each question and
write the total score at the bottom of the scoring form.

Question Circle Point Breakdown

. Procedure/Plan 0 1 2 @

| 3. Results of Experiment

Measurement Yellow

14. Identifying Liquids

o O
Measurement Blue | 0 @
Q)

| 5. Density/Mass Relationship )

Total Score (ﬂ
Total possible Score - 8 points




. Unknown Liquids

Task: At this station, you will be determining which of two solutions is liquid X and which
is liquid Z.

MATERIALS:
bottle containing a blue liquid
bottle containing a yellow liquid
triple beam or double pan balance
calculator

DIRECTIONS:

The labels on the two botiles have fallen off. The labels read "Liquid X" and "Liquid Z." Your job
is 1o determine which bottle contains liquid X and which contains liquid Z. The real challenge is
that you must do this without opening the bottles. All of the information you need to reach
your conclusion 1s listed below:

B The bottles and lids are identical in mass, volume, and shape.
|+ Both bottles contain the same amount of solution.

1. Inthe space below, list the steps you will follow to determine which bottle contains liquid X
and which contains liquid Z.

. B~ wmass of  Lelleed Wginid

T Fynd wnass ot \'DW("-—CH VG sl

5. Condu il ek has R h\.)i_"‘v?r clems,‘%}/

QA Cmebudde Lohich 1S Vo wd T an
ODhich e Niguo\ >, i

2. CARRY OUT YOUR PLAN.
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- 3. Record the results of your experiment in the space below. * Show all work. *

o \ig = 3\ ¢
&“L bhotlL ele 3

blue Vo= 0.8
(\\ﬂ:tt;a"*\e_i%(:) 6 5
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4. Using the data collected in your experiment, which liquid is liquid X and which is liquid Z?
Blue Liquid Liguw.d 2 Yellow Liquid L3¢ b 19 X

5. Based on the results of your@cm, explain the relationship between mass and density.
T wull eleens ~appen Yhar when

vilume  inc(@a9S waass yacfetsol . bo
Vo v oabte Ooh et vo\ cina LD W "\0~\«()'\‘{\: '1)\‘
) - ¥" , ; :
D pull (Mé_ gL S e <t -‘.L’i’lfOU.CHC‘x'F
Me sneer) e cumsidy o\ alidens meman
L™ - 7/ [
Ve Scu~e
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Student ID _HAM§/- /

or Female (circle one)

Circle the student's score for each question. Add the points for each queston and
write the total score at the bottom of the scoring form.

Question

Scoring Form - Unknown Liquids

1. Procedure/Plan

Circle Point Breakdown Poiﬁts Earne%

3. Results of Experiment

Measurement Yellow

Measurement Blue

. Identifying Liquids

. Density/Mass Relationship

Total Score

3

Total possible Score - 8 points

#3
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Unknown Liquids

Task: At this station, you will be detennnung which of two solutions is liquid X and which
1s liquid Z.

MATERIALS:
bottle containing a blue liquid
bottle containing a yellow liguid
triple beam or double pan balance
calculator

DIRECTIONS:

The labels on the two bottles have fallen off. The labels read "Liquid X" and "Liquid Z." Your Jjob
18 to determine which bottle contains hqmd X and which contains liquid Z. The real challenge is
that you must do this without opening the bottles. All of the information you need to reach
your conclusion is listed below:

¢ The bottles and lids are identical in mass, volume, and shape.

| Both bottles contain the same amount of solution. ,
L The density of fquid Z is greater than the density of liquid X, |

1. In the space below, list the steps you will follow to determine which botte contains liquid X
and which contains liquid Z.

g/\&, )95{1 (m’\)\"ﬁ\r\% e o’(e.qunk\m[uw&;ws
(/(vs& ‘ﬂ»& VO Ume & & \‘qué \\S'TLLQO»MQ T eotln ’
boj('*k« Whizhever bU'H'QLM Yo W\@‘X' oy i}

hone afew\"et”bvbg,d—a 1 bélM L’—Z?U‘é Z.,
me th MM&% - o{eml\ [oo'h"(g Vs

T J
q+Yx ple Yoo Lv» akce .
2. CARRY OUT YOUR PLAN.
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3. Record the results of your experiment in the space below. * Show all work. ¥

6&, 9 M'gg 49
W{(Lmuw»:' L{L{t}j

5¢. 45 >44.1g

r
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4. Using the data collected in your expehment, which hqm uid X and whxch is liquid Z?
Blue Liquid 2—- Yellow Liquid
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