TEAMS Monthly Middle School Math Challenge, December 2016
Directions: Copy and distribute to your students. Coaches may e-mail their student’s
answers to teams@tsaweb.org --subject line: MS Math Challenge. Make sure to include the
student’s name, your name, your school, city and state. Correct entries for that month will be
placed in a drawing and one name will be randomly drawn on the 2nd Friday of the month
following the challenge. The student whose name is drawn will be sent a $25 Visa gift card via
their TEAMS coach.
Rules:
1) E-mailed answers must be received by 11:59PM on the last day of the month.
2) All parts to the monthly question must be answered correctly. If two questions are
posed, both must be answered correctly.
3) Answers submitted must be for the current month’s posted problem.
4) One entry per student per month allowed.

Background:
Voltage (V) Electrical potential (units: Volts, or V)
Current (I) The flow of electricity (units: Amps, or A)
Resistance (R) Characteristic of electrical components that resists current flow (units:
ohms, or Ω)
Ohm’s Law I = VxR: the voltage across a component equals its resistance multiplied by the
current through it.
Series Resistors in series require all current flowing through one resistor to also flow
through the next resistor, and so on.
Parallel Resistors in parallel are connected to each other at both ends. They have the same
voltage across them, but any current flowing into the parallel combination of these resistors
splits among them and joins back together after passing through.
Kirchhoff’s Voltage Law (KVL) The sum of all voltages around a path in a circuit must
equal zero.
Kirchhoff’s Current Law (KCL) The sum of all currents entering a node must be zero; in
other words, any current entering a node must also leave the node.
Node A junction of electronic components.

We
have
all
seen

batteries in flashlights, game controllers and many other devices. The side of a AA battery says “1.5V”,
meaning it can supply 1.5 Volts. A 9V battery supplies – you guessed it: 9 Volts.

This 9V battery in a package is ready to create current, but it needs to be
connected to a complete circuit to generate current. Once we create a path from
the positive to the negative terminal, the battery can use it’s voltage to generate a
current through the circuit. If we complete the circuit, or create a path from one
battery terminal back to the other, we let charge flow out of one terminal and back
into the other. This flow of charge is current. As we’ve discussed, we need to be
sure we don’t ask the battery to send an infinite amount of current through our
circuit. When we add resistance to the circuit, we limit the amount of current that
can flow in the circuit. In reality, anything that allows electricity to flow through it
has some resistance, but for some things, resistance can be very, very low.
Resistance (as the name implies) describes a device that resists the flow of current.
The higher the resistance, the harder it is for current to flow.
A simple circuit can be a battery (or voltage source) attached to one or more resistors (a device that
controls the amount of current that can be generated) as shown: the 1.5V battery sends current through
these two resistors.
We can calculate the current sent through the resistance (note – in this case, these resistors are in series
and we can add the resistances together – more on this later). The picture on the left is represented by
sybols on the right – both of these show the same circuit.
Using Ohm’s Law, we can calculate the
current, I:
I = V/R = 1/5V / Rtotal
where Rtotal = 270Ω + 100Ω =
370Ω
Therefore, I = 1.5V / 370Ω = 0.00405
A or 4.05mA

The resistors in our example are in series: all of the current through the first resistor must also go
through the second. When resistors are in series, we can add their resistances:
Rtotal = R1 + R2 = R3 + …

Resistors that are precisely next to each
other – where the top of one is connected
to the top of the other and the bottom is
connected to the bottom (where the top
are connected to the same node and the
bottom are connected to the same node)
are in parallel. In this case, the current
from the 12V battery must split between
three different paths.
To calculate the current flow through
each of these resistors, we first need to
find the total equivalent resistance,
Rtotal.
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= 667Ω

Then, we can find the total current flowing out of the battery using Ohm’s Law:
I = V/R = 12/667 = 0.018A - This is the total current, and it is split 3 ways – some through each
resistor.
We can find the current through each resistor:
The current through R1 can be found since we know the Voltage across it (12V) and its R value.
I = V/R = 12/6.2k = 0.00194A
likewise, through R2:

I = V/R = 12/8.5k = 0.00141A

and

I = V/R = 12/820 = 0.0146A

If we add these up, we should get the total current:
.00194 + .00141 + .0146 = 0.0180A

Questions:
1a. Is the circuit below series or parallel? Why?

b. Find the equivalent resistance in and current through the circuits shown:

R1 = 1000Ω, R2 = 270Ω,
R3 = 100Ω and R4 = 330Ω

2a.
2b.

Are R2 and R3 in series or parallel? Why?
Find the total current from the battery.

