
Another FREE SAMPLE LAB from 
TOPS LEARNING SYSTEMS!

This TOPS Idea is taken from an original series of black-and-white line 
masters, adapted to stand alone as an independent mini-lesson. Please 
purchase our original book to get the whole in-depth program.

Find more at www.TOPScience.org!
01 PENDULUMS (gr 8-12)
02 MEASURING LENGTH (gr 6-10)
03 GRAPHING (gr 6-10)
04 BALANCING (gr 6-11)
05 WEIGHING (gr 5-10)
06 METRIC MEASURE (gr 8-12)
07 MATH LAB (gr 7-12)
08 PROBABILITY (gr 6-10)
09 FLOATING &  SINKING (gr 7-12)
10 ANALYSIS (gr 5-10)
11 OXIDATION (gr 6-10)
12 SOLUTIONS (gr 6-10)
13 COHESION/ADHESION (gr 6-10)
14 KINETIC MODEL (gr 7-12)
15 HEAT (gr 8-12)
16 PRESSURE (gr 7-12)
17 LIGHT (gr 6-11)
18 SOUND (gr 7-12)
19 ELECTRICITY (gr 8-12)
20 MAGNETISM (gr 8-12)
21 MOTION (gr 7-12)
22 MACHINES (gr 7-12)
23 ROCKS & MINERALS (gr 6-12)
31 PERFECT BALANCE (gr K-12)
32 ELECTRICITY (gr 3-8)
33 MAGNETISM (gr 3-8)
34 PENDULUMS (gr 4-9)
35 METRIC MEASURING (gr 5-9)
36 MORE METRICS (gr 6-10)
37 ANIMAL SURVIVAL (gr 3-8)
38 Green Thumbs: RADISHES (gr 3-8)
39 Green Thumbs: CORN & BEANS (gr 4-12)
40 EARTH, MOON & SUN (gr 7-12)
41 PLANETS & STARS (gr 7-12)
42 FOCUS POCUS (gr 5-10)
43 FAR OUT MATH (gr 9-12)
44 SCALE THE UNIVERSE (gr 5-12)
45 PI IN THE SKY (gr 5-12)
61 A SUMMER START (gr 1-8)
62 Intermediate ABC SOUP (gr 4-8)
63 PEACEFUL PROCEDURES (gr 1-8)
64 Primary ABC SOUP (gr 1-3)
71 Primary LENTIL SCIENCE (gr K-3)
72 Intermediate LENTIL SCIENCE (gr 3-6)
73 GET A GRIP Workstation (gr K-6)
91 GLOBAL TOPS (gr 3-10)
100 TRIPLE MAGNIFIER (gr 3-12)
200 CARTESIAN DIVER (adapts K-12)
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water domes
…adapted from COHESION/ADHESION #13 

by TOPS Learning Systems

OBJECTIVE
  To observe  that cohesive  forces hold water  to-
gether on a penny as a rounded dome; that adding 
soap significantly weakens this cohesion.

LAB NOTES
Steps 1-2. Start with a clean, dry penny. Traces of 
moisture may cohesively attract  the dome to spill 
over the edge too soon. A bottle cap raises the pen-
ny above water that spills during repeated trials.
  Students will naturally compete to see who can 
heap the most water on their pennies. Drops should 
free fall onto the dome for counting accuracy.

MATERIALS
•  An eyedropper and clean tap water.  
•  A bottle cap, small cork, or similar platform.  
•  A penny; a paper towel to clean and dry it.
•  A straight pin.
•  Liquid hand soap or dish detergent.
•  A shallow container to catch spills (optional).
•  For extension: pepper and salt.

3. Build a 20-drop water dome.

a. If you poke it with a clean, 
dry pin, does this break the 
cohesive (attractive) bonds 
between water molecules?

b. Dip the pin point in 
liquid soap, then poke 
the  water dome again. 
What happens?

4. How does soap affect surface tension (the cohesion 
   of water)?

ANSWERS
2. A penny typically holds 20 drops of water (1 mL) 
or more before spilling over the side. 
3a. No. A clean, dry pin does not cause the dome to 
spill. Cohesion between water molecules is stron-
ger than their adhesive attraction to the dry pin.
3b. A soapy pin  immediately causes  the dome to 
collapse and spill off the penny.
4. Soap significantly weakens the cohesive bonds 
between water molecules (reduces “skin-like” sur-
face tension), allowing the dome to collapse.

EXTENSION
Q. Build a water dome, then sprinkle pepper or 
salt on the top. What happens?  
A. Pepper flakes land on the dome, then typically 
slide off the crown and collect around the sides. 
Salt sinks through the water and eventually dis-
solves. The cohesive  forces are not weakened 
by either additive, and the dome stands.

EVALUATION
Q. You have 2 test tubes. 
One holds  just as much 
clean water as possible, 
the other as much soapy 
water as possible. Show 
each water  line with ac-
curate drawings.   clean water soapy water

A. 

1. Set a dry penny on 
a dry bottle cap.

2. Count how many 
drops of water you 
can heap on the 
penny without spilling.                   
Go for a record!
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