
2018 Charged Up Coach Training Handout 
 

This year there will be no more than 8 stations, typically 6-7 at districts, 7 at county. All 3 

district tournaments will use the same questions, unless an error is identified and corrected.  

I usually take between 5 and 10 minutes to explain the rules/test format and allow for questions. 

So the time at each station will be about 21/2 minutes. The time at each station will be the same 

for each session. When the time is up the students will be asked to move to the next station. 

They cannot move to the next station if they finish their station early. I try to have the event 

finish before the scheduled time so the students will not be late for their next event. 

 If there are 2 students on a team, they may work together or individually, but only at the same 

station during each interval.  

For Scoring we will be using ZipGrade, same as last year.  I believe we are limited to 100 

questions on the Zip Grade.  Typically, there are 70 to 90 questions at district, 100 at County.  

In the past 1 or 2 teams did not know how to fill out the Zip Grade form properly. I would 

recommend working with your team so they not only fill out the Zip Grade correctly but are 

comfortable using them.  

1 point questions are typically True/False questions 

2 point questions have typically 3+ options, such as question 13 on conductors & insulators, 

“circuit examples” (questions 5, 6, & 7), “meters” (question 15 & 16), and “circuit tester” 

(question 18). 

I try to include as many “hands on” stations using circuit testers, meters, etc. as possible. Some 

voltage, current or resistance measurements may be required. This may require building a 

Circuit Tester with components provided.  

Make sure the children bring a pencil.  Sounds silly but every year we have several teams 

that start late because they are trying to find a pencil.  I have extra’s so if they should forget, 

remind them to ask…. Before the test starts. 

There may be a section where the student will need to draw one or more circuits. The drawing 

may be from a description or an assembled circuit. This station will not use a Zip Grade form, 

but will be graded manually. There is no bonus for neatness, however, sometimes the students 

drawings can be confusing. I recommend using the following designs to avoid confusion during 

scoring. 

This for Normally Open  and this for Normally Closed  

This for Crossed Conductors   
  



There is a section where the student will need to construct one or more circuits. This may be 

from either a schematic or written description. Last year we used schematics and it worked well. 

For County there was 2 options… an easy sheet and a hard sheet, and the students had a choice 

of doing only 1 sheet. The easy circuits were worth 20 points, the hard was worth 40. There was 

no partial credit for partially correct circuits, like in years past. The construction must be 

completed in the allotted time and the student will be directed to raise their hand when a circuit 

is done. There will be no second chance to correct mistakes, so it is best if the students’ double 

check their work before raising their hand. The Charged Up Exploration Kits are similar to kits 

the students will be using to construct their circuits. Information is available on the web site.  

The only essay or fill in the blank will be the tie breakers. They are worth Zero Points and are 

only used to break ties, so it is best to answer those last.  

There could be basic addition questions. Total voltage or resistance of a series circuit, etc. 

Batteries must show polarity on all drawings. Many teams lost points because they did not 

show polarity.  This is correct not this   

There will be a few questions on diodes. Polarity is also important.      

There will be a few questions on different types of switches - Single Pole Single Throw (SPST), 

Single Pole Double Throw (SPDT), Double Pole Single Throw (DPST)   

  

All Charged Up info (examples of Zip Grade Forms, a video, questions, etc) is located @ 

http://www.macombso.org/ . Questions should be submitted on the website so that we can 

ensure they are answered in a timely manner.  

 

Circuit with Diode so a bulb is lit. 
 

Light Emitting Diode with the Diode on. 

We also asked the students to read the resistance of a resistor using the color code. This was off 

a drawing, but we may use actual resistors this year. A code sheet will be supplied for districts. 

Based on the districts results, I will decide if it will also be supplied for the County event or if it 

must be memorized. 

The meter I will be using this year is the Sears Craftsman Model 82146 (Item # 3482146) 

$26.99 on-line. On-sale at times for $12.99.  

Model 82141 is nearly identical and sells for $19.99 on sale in the past for $9.99 

http://www.macombso.org/index.php/esoevents/chargedup#faq_11


2018 Charged Up Extravaganza Handout  

This year we will be using Zip Grade for as many of the stations as possible 

Circuit Prediction Examples 
 

Instructions: Fill in “A” if all the bulb(s) in the circuit drawn in each box will light as shown. 

  Fill in “B” if one or more bulbs will not light..  

1A – It is a series 

circuit  

 

2 A – It is a parallel 

circuit 

 

3 B – Open Circuit 

(Switch) & Bulb not 

connected properly 

 

 

 

4 B – Short Circuit & 

Batteries are opposed. 
 

 

 
 

Circuit Examples                                            
 

5. Which bulb lights when I close switch 

X 

a. Light A 

b. Light B 

c. Lights A + B 

d. None of the Lights 

B

 

A

 

Y

 

X
 

 

6. Switch S1 Controls which Light(s)? 
a) Light L1 

b) Light L2 

c) Light L3 

d) All of the Lights 

e) None of the Lights 

7. This is an example of what Kind of Circuit? 
a) Series Circuit 

b) Parallel Circuit 

c) Series – Parallel Circuit 

d) Open Circuit 

e) Short Circuit 

True/False Examples 
Answer A if True B if False 

8. It is never safe to touch a downed power line. (Safety) True 

9. Amps are the unit used to measure the amount of electric current (Definition) True 

10. A short wire has higher resistance than a long wire (Electrical Principles) False 

 

 

 
S1

L1

L3

2L  



 
 

Meters: Multiple Choice Examples 

11. To measure the voltage in a standard household electrical socket, an electrician would use 

what setting? 
a. VAC 

b. ADC 

c. BAT 

d.  OHMS 

e. VDC 

12. The resistance of the aluminum rod is approximately? 
a. 1.5 Volts 

b. 3 Volts 

c. 160 milliAmps 

d. 110 Ohms 

e. 0.02 Ohms 

Circuit Tester Example 

If necessary, build a circuit tester to answer the questions at this station 

13. The aluminum rod is a(n)? 
a) Conductor 

b) Insulator 

c) Both 

  



Use the Blue Card and your Circuit Tester to answer the following questions 

14. Button 18 is connected to Button?  
a) A 

b) B 

c) C 

d) D 

e) E 

 

Draw the Circuit Example 

Using Schematic Symbols Only and the Space Below, Draw the Following Circuit: 
 

2 Battery Cells in Series, Connected in Series to 
2 Bulb’s in Series.         
 

 

 

 

 

 

Construct the Circuit Example 

Using the equipment in the box, Construct the Following Circuit: 
 

3 Battery Cells in Series, Connected in Series to  
2 LED’s in Parallel  

1 SPST switch controls both LED’s. 

 

 

 

 

 

Use the Parts in the Box. When you complete this circuit, raise your hand do I can 

examine it. You will not receive credit unless I see it. You only get 1 chance so double 

check your work. 
 



  

 

Glossary 
Ampere (Amp): A unit used to measure the amount of electric current. 

Battery: A device that can produce an electric current as a result of chemical change in it. 

Circuit diagram: A drawing that uses symbols to show how the parts of an electric circuit 

are connected. 

Circuit tester: A device used to indicate a closed path across two points in a circuit. If the 

path between the two points tested is closed, the bulb of the circuit tester will light. 

Circuit: A system that connects electrical devices so that they will operate. 

Conductor: A material through which an electric current can pass. 

Electric current: A flow of electric charge through something. 

Filament: A fine wire that becomes hot and produces light when an electric current passes 

through it. 

Insulator: A material through which an electric current will not pass. 

Nichrome wire: Wire made of nickel and chromium. 

Parallel circuit: An electric circuit in which the components are connected so that the 

current can follow more than one closed path. 

Semiconductor diode: A device that allows electric current to flow through it in only one 

direction. 

Semiconductor: A substance that can act as a conductor or an insulator. 

Series circuit: An electric circuit in which the components are in a single path so that the 

current has only one closed path to follow. 

Short circuit: A path of low resistance made between two points in an electric circuit where 

the resistance is normally much higher. 

Switch: A device used to turn the electrical current in a circuit on or off. 

Volt: A unit used to measure the electric potential of a battery. 

Wire: A metal strand used to connect electrical devices in a circuit. 

From the website: http://www.carolina.com/  

 

http://www.carolina.com/STC/glossaries/English_glossaries/EC-Gloss.pdf

