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Housekeeping/Announcements
***Reminder for Henny to wear a mic during the lecture.
1. HW 9 due tonight!!
2. Exam 1 Details Below:
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Last lecture… Instant Centers
1. Locate two points A and B on the rigid Body

• Let A be a point for which you know:
• Magnitude
• Direction

• Let B be a point for which you know: 
• Direction

[pg. 106 content]

2. Draw the directions of the velocity vectors 
3. Draw the lines that are perpendicular to the velocity vectors
4. The intersection of the two perpendiculars is the instant center, C, of the body. For this we know that v_C = 0.
5. From this we can find:

• Angular velocity, w:

• Direction of angular velocity from looking at the velocity vectors (ie CW or CCW)
6. Velocity of any point D on the body is perpendicular to the line connecting C and D: 
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Summary: Kinematic Analysis of Planar Mechanisms

General steps to take to solve one of these problems:
1. Define your set of coordinate axes.
2. Write down a velocity/acceleration equation for each rigid link
3. Combine your equations from step 2.
4. Use the concept of instant centers to check the direction of the velocity and 

angular velocity vectors.

[pg. 117 content]

Velocity and acceleration equations for planar motion of a rigid body:

When in the same plane… :

p.g.

118-worked out example
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⑧Vector Approach ?12Idi 殷
。

↳ Vector Appronch

① Velocity ·ltreeAcceleration
V-BtDAB4Is

Ax
.

IB /× IABXAIB-WATTIB
= - VBi + WaBkx(- di+ rj)

S ∝ABE 4dIEI)-WAEdXI)
=
-VBT-WaBdY - WABrI

=> dABY- /ABY +Wädt-wäbrj

F=+ [udXTA) ⑤ Point A &C
.

C be it'll be useful in future
- BF ludix (ritrs )

A = Öc+ [(xTa/c- wazfa/c
=WdUF- War

Y

② vetocity split into &y its
0 . top of p. 92

#ไ
= acj + <dkX(ri + (f)-wi(ri+ rj)

T : -VB-Wabr = -War
= acf+ xdrf-fart-wari-warg

8 : -Ward = war
⑥ Since 3 unknowns &Legus we Use pointO

③ Solve for Tug & FAB = As+XTok- WYok

Regns , Lunkns) Goi = acy + xdkx(j - war]

= acj- Carl- warg
ε s ⑦ Use I to solve for ac

⇌ ¿ : aos - hdr

Wd?
よ : Ofac- cidarsle

War=

⑧ knowing &2 we how have Legns & Lunknowns so we can solve
⇌fora&ab

dA = Ca

- daBY-ab +Wädt-wärg = acftdarg-Carl-wärz-wärg
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L ↳ IK

O1C Approach for velocity

IC is @D : War = Ö
Acceleration: Vector approach... equs ofall 3 link

② velocity eqn for AB ④ OA .
This gives us &A .

which we will use later
·

0 = Fixed pt ㅇ

TVBSUA - WABXTbis Ax :cofaxo×o
- wro rn,o

」 ^

=
- iaLJ

A

= - LWort = U
⑬

⑤ AB√
B = Ea + Jaß XTB/a-WesstB/a

③ relatev to i T-WOLI×∝ABR S(LLiTI

=> -WEsLJ+ 2LCABY-LABLY

wap -#I mog.
10 ⑥ BB

AB =D + [BDXYBID-WED JBID
⇌

볼
= Ö + <BDRX2(- ((w2Ly

wok
== 2LBD[-L

⑦ Combine/Equate : AB & DB.p
= B

.

박 [ : = xaBL = - 2(dB)

TBD= £ : - DLt2 L∝ABs
α

⑧ Solve
, 2Egh 2unkus

.
YBD

.
[AB

.
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Feedback Form:
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