
ME 274: Basic Mechanics II
Lecture 12: Moving Reference Frame Kinematics 



Exam 1 info:

• Exam 1, Thurs. 2/12, 8 – 9:30, MA 175

• Students with exam accommodations: HIKS G980D, 
6:30PM – reminder to email Dr. Krousgrill

• Exam review session Tuesday 2/10, 7pm over Zoom (link 
on course website on “Exams” page)

Homework and class updates:

• No class Friday, 2/13 to account for evening exam

• HW released today (2.C, 2.D) due Friday 2/13

• HW released on Wednesday (2.E, 2.F) due Monday 2/16

• Reminder to use correct HW formatting!

• Office hrs: T 9-10:30, W 3:30-4:20, Th 3-4:30

Announcements



Moving Reference Frames – Overview

• Stationary axis → 𝑋𝑌𝑍 axis → point 𝐵 as seen by 
an outside observer

• Moving reference frame → 𝑥𝑦𝑧 axis →point 𝐵 as 
seen from an observer at point 𝐴

• The angular speed of the observer is given by the 
time rate of change of the angle 𝜃 between the 
fixed and moving reference frame →𝜔 = 𝜃̇𝑘෠

Relating velocity and acceleration of pts. 𝐵 and 𝐴 : 

Where 𝑣⃗஻/஺ ௥௘௟
, 𝑎⃗஻/஺ ௥௘௟

are the velocity and acceleration of 

point 𝐵 as observed from 𝐴.

Remember pt 𝐴 must be on the same reference frame as the 
observer!
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The Coriolis Component of Acceleration

• The Coriolis component arises when a point has a nonzero velocity relative to a 
rotating reference frame.

• Although the point may be moving in a straight line with constant velocity in an inertial 
frame, the rotating observer sees the direction of that relative velocity continuously 
change as the reference axes rotate.

Ex 2: Weather SystemsEx 1: Merry-go-round

Motion of 𝑃 seen by 
stationary observer 

Motion of 𝑃 seen by 
moving observer 
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Example 3.A.5

^

T

J1) link OA

Va-It  ✗ raro

= Work × (di + Lj)

= Words - Woah. I

2) A relative to C

VA-✓ (A/c) rel - are

[j + Wick-↳

d= 8002-L2
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= Ij - watt

[J-WBC I = Woadj -WOALE

here, J -J I - I

Split into components

L: -Wach =-Woah → Wbc = Won

: L = Word



Example 3.A.7

velocity of ptp.

Vp =?-° We rprc

=-Wd E. ✗ (Rer) J
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relate P to B
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set equs -

(Rtr) Wa I = '✗ WBoxa] *

write i, j in terms of I-J

[= COS ⊖ I + SINGS

J =-sino I + Cos 05

Sub in to * & split up components

I: (R + r) wa = X cos ⊖-Was ✗ + sin ⊖

J: o - is in ⊖ + WBD ✗ ACOS⊖

solve for x & WBD

r

✗ A

sin ⊖- Ea → find ⊖

cos ⊖=



acceleration of pt p
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Break into components

[: -w} rsino = A-WBYa

j: -wir cos ⊖-✗ BY a + 2WBD"

Solve for ✗ Bd, A


