TEACHER PAGES
Vinefield Orchard's Water Haul: Tank Trips and Tree Blocks
Math problem set · Grade 4 · Engineering & Design
Ten grade 4 problems on hauling water to a fictional orchard during a pipe repair, ending with a choice between a trailer plan and a truck plan on time and cost.
	Time
	40 minutes

	Prep
	No prep

	Materials
	None

	Answer key
	At the end of this document

	License
	Public domain (CC0). Copy, edit, and share freely, without attribution.



Objectives
1. Students will multiply and divide multi-digit numbers to size a water haul.
1. Students will interpret a division remainder as one more tank trip.
1. Students will choose between two hauling plans using a time rule and a token limit.

Standards
4.OA.A.3 (Common Core Math): Solve multistep word problems posed with whole numbers and having whole-number answers using the four operations, including problems in which remainders must be interpreted. Represent these problems using equations with a letter standing for the unknown quantity. Assess the reasonableness of answers using mental computation and estimation strategies including rounding.
How this material addresses it: Problems 4 and 8 require interpreting a remainder, because leftover gallons still need one more tank trip before the watering is finished.
4.NBT.B.5 (Common Core Math): Multiply a whole number of up to four digits by a one-digit whole number, and multiply two two-digit numbers, using strategies based on place value and the properties of operations. Illustrate and explain the calculation by using equations, rectangular arrays, and/or area models.
How this material addresses it: Problems 3 and 7 multiply a three-digit tree count by a one-digit gallon amount to size one full watering.
4.MD.A.1 (Common Core Math): Know relative sizes of measurement units within one system of units including km, m, cm; kg, g; lb, oz; l, ml; hr, min, sec. Within a single system of measurement, express measurements in a larger unit in terms of a smaller unit. Record measurement equivalents in a two-column table.
How this material addresses it: Problem 1 converts the crew's three-hour window into minutes so both plans' trip times can be compared against the same limit.
3-5-ETS1-2 (NGSS): Generate and compare multiple possible solutions to a problem based on how well each is likely to meet the criteria and constraints of the problem.
How this material addresses it: Problem 10 has students total each plan's token cost and choose the plan that meets the time rule for fewer tokens.
Vocabulary
Key words: haul, round trip, tank, supply token, block
Teacher overview
Every problem in this set draws on one situation: a broken pipe at a fictional orchard, three blocks of trees that still need water this week, and two ways to haul it. The arithmetic is grade 4 multiplication, division, and a single time conversion, and the last problem turns those numbers into an actual choice between the two plans. The error to watch for is dropping the remainder in problems 4 and 8. Students divide 840 by 300, see 2 with 240 left over, and write 2 trips, which leaves 240 gallons sitting in the yard; a leftover in a hauling problem always means one more trip, and the answer key walks that reasoning through rather than just stating the number.
Differentiation
Support
Give these students a labeled picture of the orchard showing the three blocks, the two tanks, and the steep track, so the words in each problem attach to a place. Provide a division frame for problems 4 and 8 with three boxes labeled full trips, gallons left over, and total trips, so the remainder cannot be dropped by accident. Allow a multiplication chart for problems 3 and 7.
Extension
Ask these students to find the smallest tank size that would let the trailer finish the whole watering in exactly 2 trips, and to explain why a tank that is larger than half of 840 gallons still cannot do it in one. Then have them recalculate Plan B if the steep track is repaired so the truck can reach Block 3, and say whether that repair changes the answer to problem 10.
ELL supports
Pre-teach haul, tank, round trip, block, and left over with sketches and a hand motion for going and coming back. Provide a two-column glossary card matching each term to a picture. For problem 10, offer the sentence frame "The crew should pick Plan ____ because it costs ____ supply tokens and Plan ____ costs ____."
Extensions
Ask students what other costs a real orchard would count that these problems leave out, such as the driver's time, the fuel, and the risk of a heavy trailer on a wet slope, and where each of those would push the decision. Then have them write a third plan that mixes the two tanks differently, state its trips, minutes, and tokens, and say what would have to be true for their plan to beat Plan A.
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Problems
Vinefield Orchard is a made-up orchard used for these problems. A pipe broke this week, so the drip lines are off. The crew must haul water to the trees by tank until the pipe is fixed.
The orchard has three blocks of apple trees. Block 1 has 60 trees. Block 2 has 45 trees. Block 3 sits up a steep track and has 35 trees.
The crew has two ways to haul water.
1. Plan A, the trailer. The trailer tank holds 300 gallons. It can reach all three blocks, including Block 3. One round trip takes 40 minutes and costs 4 supply tokens.
1. Plan B, the truck. The truck tank holds 500 gallons. It cannot climb the steep track to Block 3, so the trailer must make that one trip. One truck round trip takes 25 minutes and costs 9 supply tokens.

The crew wrote two rules. Every tree must get its 6 gallons. The whole watering must be done in 3 hours or less.
1. The crew has 3 hours to finish the watering. How many minutes is 3 hours?

1. Block 1 has 60 trees. Block 2 has 45 trees. Block 3 has 35 trees. How many trees does the orchard have in all?

1. The orchard has 140 trees. Each tree needs 6 gallons in one watering. How many gallons does one watering take?

1. The trailer tank holds 300 gallons. The crew must haul 840 gallons. How many trailer trips does that take?

1. One trailer round trip takes 40 minutes. How many minutes do 3 trailer trips take?

1. Each trailer round trip costs 4 supply tokens. How many supply tokens do 3 trailer trips cost?

1. Block 1 has 60 trees and Block 2 has 45 trees. Each tree needs 6 gallons. How many gallons do Blocks 1 and 2 need together?

1. The truck tank holds 500 gallons. The truck must haul 630 gallons to Blocks 1 and 2. How many truck trips does that take?

1. In Plan B the truck makes 2 round trips of 25 minutes each. The trailer makes 1 round trip to Block 3 that takes 40 minutes. How many minutes does Plan B take in all?

1. Plan A uses 3 trailer trips at 4 supply tokens each. Plan B uses 2 truck trips at 9 supply tokens each plus 1 trailer trip at 4 supply tokens. Both plans finish inside the 3-hour rule. The orchard's rule is to pick the plan that finishes in time and spends the fewest supply tokens. Which plan should the crew choose?
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1. Answer: 180 minutes.
1 hour = 60 minutes, so 3 hours = 3 × 60 = 180 minutes.
1. Answer: 140 trees.
60 + 45 = 105 trees, and 105 + 35 = 140 trees.
1. Answer: 840 gallons.
140 trees × 6 gallons per tree = 840 gallons. Break it apart if it helps: 100 × 6 = 600 and 40 × 6 = 240, and 600 + 240 = 840.
1. Answer: 3 trips.
840 ÷ 300 = 2 with 240 gallons left over. Two full trips carry 600 gallons, which leaves 240 gallons still in the yard, and those 240 gallons need a third trip. The third trip is not full, yet it still has to happen.
1. Answer: 120 minutes.
3 trips × 40 minutes per trip = 120 minutes. That is under the 180-minute rule from problem 1.
1. Answer: 12 supply tokens.
3 trips × 4 supply tokens per trip = 12 supply tokens.
1. Answer: 630 gallons.
60 + 45 = 105 trees in Blocks 1 and 2. Then 105 × 6 = 630 gallons. Break it apart if it helps: 100 × 6 = 600 and 5 × 6 = 30, and 600 + 30 = 630.
1. Answer: 2 trips.
630 ÷ 500 = 1 with 130 gallons left over. One full trip carries 500 gallons, and the leftover 130 gallons needs a second trip.
1. Answer: 90 minutes.
2 truck trips × 25 minutes = 50 minutes. Add the one trailer trip of 40 minutes: 50 + 40 = 90 minutes. Plan B is faster than Plan A's 120 minutes.
1. Answer: Plan A.
Plan A costs 3 × 4 = 12 supply tokens. Plan B costs 2 × 9 = 18 supply tokens for the truck plus 4 supply tokens for the trailer, which is 18 + 4 = 22 supply tokens. Both plans finish inside 180 minutes, so the time rule does not separate them. Plan A spends 10 fewer supply tokens, so the crew picks Plan A. Plan B is worth remembering, because it saves 30 minutes, and on a day when the heat arrives early that saving could matter more than the tokens.
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