
Icy Hot & Liquid Cold Lab
Task #2



Our Driving Question 

How and why do brinicles (icicles of death) form?



Pull out your Task 1- Tri Fold and Reading Homework 



Energy

Key concept 5: Energy 
is the stuff that makes 
particles do stuff.



Problems with understanding Energy

● Treatment of energy is inconsistent from 
discipline to discipline.

● Students cannot use energy to adequately 
describe or explain everyday phenomena.

● Students are taught that energy comes in 
different forms or types.



Problems with understanding Energy



Problems with understanding Energy

● When “changing one form of energy into 
another”1- implies that there are different 
“kind” of energy. 

● “Forms of energy” - implies that some how 
energy is changing.

● This makes it difficult for students to describe 
the changes in matter.



Energy



Icy Hot & Liquid Cold Lab

This lab will be divided into two different parts:

Part 1: Icy Hot

Part 2: Liquid Cold



Part 1: Icy Hot- Initial Thoughts

Goal of Part 1: How does the temperature of water change 
when energy is added?

Your Prediction– What will happen to the temperature of 400 ml 
of ice that is gradually warmed to a boil.



Part 1: Icy Hot

Follow along as we review the procedure 
and safety on your Student Task Sheet. 



Procedure
Individual Procedures

● Tech Director- In charge of the Labquest and 
probe.  They need to make sure the probe takes 
data through the duration of the experiment and 
print enough graphs for the group.

● Recorder: Writes down the “Data and 
Observations” during the experiment and then 
share that data with the group after the graphs 
are printed.  

● Experimenters: Continually stir during the 
heating process with temperature probe and 
hold the beaker with tongs. Protect the cords 
and tong from melting. Make sure station 
cleaned and beaker is returned to the cooler. 

Intellectual Procedures

● As ice is heated (energy 
added) what happens to 
the temperature of the 
system?

● What is the energy 
making the particles do?



When you are done
Individual Procedures

● Staple your graph to your 
student task sheet and work 
with your group to answer the 
first two post lab analysis 
questions. 

● We’ll answer the rest of them 
together tomorrow. 

Exit Pass- What other “stuff” can energy 
make water particle do beside move faster?

Conclusion Questions

1. Did the system in this lab 
involve a chemical change? 
Explain

1. Did the system absorb or 
release energy? Explain.



End of Day 1



How do ice cubes (or any solid) keep their shape?
● Think of these as ice cubes 

at the particle level model. 
● Yesterday, you explored 

how ice cube melt when 
energy was added.

● What was the energy 
making the water particle 
do?  



Icy Hot Lab- Post Lab Analysis
Divide your heating curve into three regions (A,B, and C); label each region:

(A)  a low temperature plateau

(B)  a region of temperature change

(C)  a high temperature plateau 

State what phases were present at A, B, and C

Draw a model at the particle level that shows how the water particles were 
behaving.





Icy Hot Lab- Post Lab Analysis

During the plateaus the 
energy wasn’t going to 
temperature changes, so 
where was it going?



How do ice cubes (or any solid) keep their shape?
● Why do liquids take the 

shapes of their containers?
● Why don’t gasses have a 

definite shape?
● What determines if a 

substance is a solid, a liquid 
or a gas?



End of Day 2



Just in Time Instruction



Intermolecular Forces 

Key concept 6: When a substance 
goes through phase change, the 
intermolecular forces (the attractive 
forces between separate molecules 
which hold solids and liquids 
together) are weakened or broken. 



Intermolecular versus Intramolecular

Key concept 7: IntERmolecular Forces: 
attractive force between molecules. Responsible 
for keeping matter in solid or liquid phase.

IntrAmolecular Forces: force which keeps 
molecules together, i.e. bonds



Intermolecular versus Intramolecular



Intermolecular Forces

Key concept 8: All phase 
changes involve either an 
increase or decrease of 
intermolecular forces. In your 
Icy Hot Lab the energy 
added during the 
temperature plateaus went  
to break up these 
intermolecular forces.



Thermal vs. Phase Energy
Phase transition involve either the absorption or emission of energy.  The energy 
during phase change is transferred through heating.



Thermal vs. Phase Energy

Energy can be stored lots of ways.

Key concept 9: ΔEth- Thermal Energy- stored energy in 
the motion of particles.

ΔEph- Phase  Energy- stored energy in the phase 
arrangement of particles.



Icy Hot & Liquid Cold Lab

We have now completed Part 1: Icy Hot Lab and 
complete the Post- Analysis questions. 

Today- Part 2: Liquid Cold



Part 2: Liquid Cold- Initial Thoughts

Goal of Part 2: Is to apply what was discovered in Part 1: Icy Hot Lab to predict 
how the temperature of molten lauric acid will change when it is allowed to cool? 

Your Prediction– What will happen to the temperature of molten lauric acid as it is 
gradually cooled.  



Part 2: Liquid Cold

Follow along as we review the procedure 
and safety on your Student Task Sheet. 



Procedure
Individual Procedures

● Tech Director- In charge of the Labquest and 
probe.  They need to make sure the probe takes 
data through the duration of the experiment and 
print enough graphs for the group.

● Recorder: Writes down the “Data and 
Observations” during the experiment and then 
share that data with the group after the graphs 
are printed.  

● Experimenters: Move the probe up and down in 
the test tube during the cooling  process. Return 
solidified lauric acid to the hot water bath and 
retrieve and cleans the probe. Make sure station 
cleaned. 

Intellectual Procedures

● As acid is cooled (energy 
removed) what happens to the 
temperature of the system?

● Where is the energy going?



When you are done 
Individual Procedures

● Staple your graph to your 
student task sheet and work 
with your group to answer the 
post lab analysis questions. 

Post Lab Analysis Questions

● Whatever post lab question 
aren’t complete, will need to 
be done a homework.



Icy Hot Lab- Post Lab Analysis/Homework
Divide your heating curve into three regions (X,Y, and Z); label each region:

(X)  a low temperature plateau

(Y)  a region of temperature change

(Z)  a high temperature plateau 

State what phases were present at X, Y, and Z

Draw a model at the particle level that shows how the water particles were 
behaving.



Post Example Graph Here



Task Wrap-up

Key concept 10: In a 
heating curve, like the one 
created in Icy Hot Lab, 
energy must be added to 
the system to break 
intermolecular forces. 



Task Wrap-up

Key concept 11: In a 
cooling curve, like the one 
created in Liquid Cold Lab, 
energy must be removed 
from the system, allowing 
particles to slow and reform 
intermolecular forces. 



Summary table
In groups, answer each of these questions in no 
more than two sentences:

1. What did we learn about what energy can make 
particles do from this task? [max. 2 sentences]

1. What did we learn about phase change from this 
task? [max. 2 sentences]

1. How does it help us explain the formation of 
brinicles? [max. 2 sentences]

Task What did we learn? How does it help us 
understand the 
phenomenon?



Revise our initial hypotheses list?

Initial hypotheses…


