Metric Mastery: The Trail Mix Challenge

Name: | Date: | Target Product Mass:

500 grams

Day 1: Planning, Research, and Conversions

1. The Metric System Reference

Remember the standard unit for mass is the kilogram (kg), and a smaller unit is the gram (g).
e 1 kilogram = 1,000 grams
e To convert g to kg: Divide by 1, 000

« To convert kg to g: Multiply by 1, 000
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2. Ingredient Research Protocol

Choose four ingredients for your trail mix. Use online resources to find their serving size mass (in
grams) and the typical cost per 100g.

Ingredient Name Mass per Standard Serving (g) Cost per 100g



3. Recipe Allocation Plan

The total mass of your final product MUST be exactly 500 grams. Allocate the mass for each
ingredient below.

Ingredient Name Planned Mass (P-Mass) in Grams (g)

Total Mass

(MUST be 500 g) 500 g

4. Conversion and Proportional Reasoning Challenges (SHOW ALL WORK)

Level 1: Basic Mass Conversion (5th-6th Grade)

A. Convert the total planned mass into kilograms:

500 g = kg

B. If you wanted to double your recipe to make 1 kg of trail mix, how many grams of Ingredient 3 would
you need?

Planned MassofIng. 3 x2=___ g
Level 2: Proportional Cost Calculation (6th-7th Grade)

C. Using the cost per 100 g from your research (Table 1) for Ingredient 1, calculate the price if you

bought 1 kg of that ingredient.

Costper100g:__

Calculation for Cost per 1 kg(10 x Cost per 100 g) :

Cost per 1 kg :



D. If you accidentally added an extra 120 grams of Ingredient 4, what would the total mass of your

trail mix be in kilograms?

New Total Mass (g) :

New Total Mass (kg) :
Level 3: Percent Error Analysis (7th Grade Advanced)

E. Imagine your manufacturing scale was calibrated incorrectly and consistently measured 5% less
mass than the true amount. If you measured out 150 g of nuts using this faulty scale, what was the

true mass of the nuts?

True Mass (g) = g

Day 2: Execution, Verification, and Analysis

5. Trail Mix Lab Procedure

Action Check Off (v) Notes on Scale Use (Taring, Precision)
1. Get equipment (bowl, scale, ingredients).

2. Tare (Zero) the scale with the empty bowl.

3. Measure Ingredient 1 (P-Mass) precisely.

4. Measure Ingredient 2 (P-Mass) precisely.

5. Measure Ingredient 3 (P-Mass) precisely.

6. Measure Ingredient 4 (P-Mass) precisely.

7. Mix and verify final mass (Step 6).

6. Results and Precision Check

Metric Planned Value (P-Mass) Actual Measured Value (A-Mass)

Total Mass (in grams) 500 g - g



A. Difference in Mass: Calculate the difference between your planned mass and your actual measured

mass.
Difference = |Actual Mass — Planned Mass|

Difference = | g—500g/=_ g

B. Final Conversion Check: Convert your Actual Measured Value back into kilograms.

Actual Massing

Actual Mass in kg = 1000

kg

C. Percent Error (Rigor): Use the formula below to determine your precision. The closer to 0%, the
better!

|Actual Mass — Planned Mass|

P tE = 100
ereent Brtot Planned Mass x 7
Percent Error = i x100%=_____ %

7. Reflection and Real-World Application

A. Sensory Analysis: Describe how the actual taste and texture of your trail mix compares to what you
expected. If your Percent Error was greater than 2%, how did that mass error affect the flavor

balance?




