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Study sheet for the video "How to Find Average Velocity of a Multi-Part Trip": key ideas and practice questions
(answers are in a separate answer key)

Key ideas

Two big ways to analyze a problem: piecewise analysis (cut the motion into parts, e.g. a vertical
throw: up = slowing down, down = speeding up) and overall analysis (treat the whole thing as one,
e.g. a stack of blocks as one body).
This problem type trains you to see a problem as a whole.

How to spot it: one-way straight-line motion, and you must find the average velocity of the whole
trip. You are given the average velocity of each segment. The trip is split in one of two ways: by time or
by displacement.

Core idea: average velocity is always x / t, whether the motion is uniform or not, speeding up or
slowing down.
1. Find the total displacement x.
2. Find the total time t.
3. Divide: x / t is the average velocity of the whole trip.
Keep telling yourself: look at the whole. Put all your attention on the total displacement and the total time.

Problem-solving card: multi-segment average velocity

Split by time Split by displacement

You are given the average velocity in each
time segment.
Use time to find the total displacement.

You are given the average velocity over each
displacement segment.
Use displacement to find the total time. The calculation is a
bit harder.



Practice

Try these first. The answers are in a separate answer key.

1. A particle moves along a straight line, always in the same direction. In the first 2/3 of the time its
average velocity is v/2; in the last 1/3 of the time it is 2v. What is the average velocity of the whole trip? ( )

A. 3v/4　　B. 3v/2　　C. v　　D. 2v/3
Answer: 　Working:

2. A particle moves along a straight line, always in the same direction. Its average velocity is v1 over the
first 1/3 of the displacement and v2 over the last 2/3. What is the average velocity of the whole trip?

Answer: 　Working:

3. A car drives along a straight, level road. It first travels 1/4 of the whole distance at 20 m/s, then travels
the remaining 3/4 of the distance at speed v. The average velocity for the whole trip is 16 m/s. Then v
equals ( )

A. 18 m/s　　B. 36 m/s　　C. 15 m/s　　D. 17.1 m/s
Answer: 　Working:



One-line summary

Look at the whole: find the total displacement and the total time, then divide. Split by time → use time to
find displacement. Split by displacement → use displacement to find time.

Key terms

Term Meaning Chinese

average velocity total displacement divided by total time 平均速度 píngjūn sùdù

total displacement the displacement of the whole trip 总位移 zǒng wèiyí

total time the time of the whole trip 总时间 zǒng shíjiān

piecewise analysis cutting a motion into parts and studying each 分段分析 fēnduàn fēnxī

overall analysis treating the whole as one 整体分析 zhěngtǐ fēnxī

one-way straight-line
motion

moving along a straight line, never turning back 单向直线运动 dānxiàng
zhíxiàn yùndòng

split by time / by
displacement

the two ways a trip is cut into segments 按时间 / 按位移分段 àn
shíjiān / àn wèiyí fēnduàn


