Statics - TAM 210 & TAM 211

Lecture 3
January 22,2018




Announcements

dTake practice Quiz O on Prairiclcarn (not graded)

JMATLAB training sessions
d Wed 24, Thu 25, Fri 26, and Mon 29
d DCL 1440, Tutorial: 6:30-7:30 pm, Q&A: 7:30-8:00 pm

[ Upcoming deadlines:
* Tuesday (1/23)

® Prairie Learn HW1
® Thursday (1/25)

® Written Assignment 1
* Friday (1/26)

® Mastering Engineering Tutorial3



https://prairielearn.engr.illinois.edu/

Time for completion of Mastering Engineering Tutorial 2

Student Time Sort: \ Time (High-Low) ¥ ] Show all
1 to 268 of 268 median: 37m
2 hr 10 min
1.05 +2.5 +2.07+2.15 =7 min 46 sec
Part 1: 15 Q (expected ave time: 6 min)
Part 2: 3 Q (expected ave time: 9 min)
Part 3: 3 Q (expected ave time: 8 min)
Part 4: 3 Q (expected ave time: 15 min)
Om 33m ThSm 1h38m 2h1(

« Not trying to solve problems on your own and copying other’s answers will

make taking quizzes © more difficult!



Chapter 2: Force vectors
Main goals and learning objectives

Define scalars, vectors and vector operations and use them to

analyze forces acting on objects

e Add forces and resolve them into components
* Express force and position in Cartesian vector form
® Determine a vector’s magnitude and direction

® Introduce the dot product and use it to find the angle between

two vectors or the projection of one vector onto another



Recap from Lecture 2

® A force can be treated as a vector, since forces obey

all the rules that vectors do.

—_—

R=A+B R=A+B=B+A4 R=A-B=A4+(-B)

R=A+B R=B+A
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® Vector representations

o Rectangular components z = Ay + A§+A2
A = A i+A,j+AK

® Cartesian vectors

. T
® Unit vector Uy |~| | l—l- | |]+|Aﬁ| k

Recall: Magnitude of a vector (which is a scalar quantity) can be shown as a term with no font

modification (4) or vector with norm bars (|4]), such that A = |Z| = \/A,ZC + A?, + A2



— —

A=A, +A,+4, A=A i+A,j+Ak

* How to define 4_, A], A?

® Direction cosines

cos(a) = %, cos(B) = Iy,cos(y) = 72

—_—

A=A +AJ+Ak

= Acos(a)i+ Acos(B)j + Acos(y)k

® Rectangular components

A, =Acos(8), A, = Asin(0)

szA(%), Ay=A(§)




The cables attached to the screw eye are subjected to three forces shown.

(a) Express each force vector using the Cartesian vector form (components

—_—

form). A= Axi+ij+AZE = Alcos(a)i + cos(B)j + cos(y)E]
(b)Determine the magnitude of the resultant force vector
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The cables attached to the screw eye are subjected to three forces shown.

(c) Determine the direction cosines of the resultant force vector

¥4 — Ay _ AJ’ _ Ay
F, = 350 N cos(a) = i cos(B) = 7,605()/) =
FKX 9371
Cof £ = - 4070-}
Fe
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Position vectors
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A position vector I is defined as a fixed vector which

locates a point in space relative to another point. For

example, . .
r=xt+yjg+zk

expresses the position of point P(X,Y,Z) with respect

to the origin O.

The position vector I of point B with respect to

point A is obtained from

TA +T = TR

Hence,
r = Tp—17y

= (xpi+ypjt+zek)—(xat+yag+zak)
r = (rp—za)i+ (Y —ya)j+(zB—z24)k

Thus, the (¢, j, k) components of the positon vector I
may be formed by taking the coordinates of the tail

(point A) and subtracting them from the corresponding

coordinates of the head (point B).
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Example

Determine the lengths of bars AB, BC and AC.

Length = magnitude
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