ME201 — Statics

Chapter 1&2 — Recitation

Example 1

wp = 200 N
we = 100 N

What is the weight of D and angle 6?

y YE =0
200 N x
100 N 100 cos 30 — 200 cos 6 = 0

P 0 = 64.34°
YF =0
100 sin 30 + 200sin 64.34 —wp = 0
wp = 230N

T




Example 2

y
C(=2,1,-2)¢ 27 B(1,2,-2)
1m 2m
ﬁm Imom Determine the forces in cables
i x AB, AC and AD required to

Z

support the 300 N crate.
3m
D(0,0,3)

Example 2

- F 5 5 —.
Fup = ﬁ [(xB —x)U+ (Vg —ya)j + (2 — ZA)k]

—)_ FAB _ - _ - _ _ 7
Fig = N e e En [(1-0)+ (2 —0)]+ (-2 - 0)k|

— 1. 2. 2-
Fpp = FAB(§l+§] —§k)

N F N N N
Fye = ﬁ [(xe = x2)T+ (Ve — )T + (2¢ — za)K]

—)_ FAC _ 97 > i
Fac = Tomraycer | 2Lt~ 2K

— 2.
Fpe = FAC(_gl +

12
3/ ~3M)

Fap = Eipk|  [W =—300]]




Example 2

Equations of equilibrium

YF=0

Fap %7"‘ Fap g]_)— Fap %E — Fyc %T"‘ Fac é]_)— Fac

+F,pk — 3007 =0

k

wIinN

Equating 7, 7 and k components yields,

FABg—FAc§=0 (1) =) Fup = 2Fc

FAB§+FAC§_3OO=O 2)— FAC§:3OO

—Fap g — Fyc g +Fp =0 (3)
240 — 120 + Fyp = 0

FAD == 360 N

Example 2

Fap = 1207 4 2407 — 240k

Fac = —1207 + 607 — 120k

Fap = 360k




Example 3

A structure consists of two bars (1 and 2)
and a rope (3) (weights negligible). It is
loaded in A by a box weight W. Determine

the forces in the bars and the rope.

Example 3

Isolate the pin A

S =51 S;=5,j
S; =7
Tap = al + bj + ck —

P —

e =
4B va? + b2 + ¢2

S1

al + bj + ck

- S3 = 53
ai + bj + ck va? + b? + c?




Example 3
Equilibrium equations
S +S,+S;+wW=0

al+bj+ck -

va2+b2+c? —wk=0

— a
SE =005 S+ 83 s = 0

ST+ S0+ S5

, o _ wiazpTec
—_ _ _ 3 ———
SE =05 So 4 S frmrmr = 0 p
Sz = —EW
a
- _ 4 _ _ Sl = ——w
SE =005 S ymmpmm W =0 ¢
Example 4
A
y F, = 1500 N
. There are 4 forces (Fy, Fy, F3,F,)
x 30 acting on point A. 3 of the forces are
F; = 1000 N shown in the figure. If the total
forces acting on A is zero, what
F, =866 N should be F,?
R=F+FE+FK+FE=YF=0
Ry =Fix + Fox + F35x + F4 = 0
Ry =Fyy+Fyy+ F3y + Fyy =0
F, =1500Ni  F,=—-866Nj

E) = 1000 cos 2407+ 1000 sin 2407 = —500N T 866N J
E) = F4x?_ F4yj




Example 4

Y F, =1500N +0—500N + F,, =0
Fy, = —1000 N

YF,=0—866N—866N +F,, =0
Fy, = 1732 N

F, =—1000N7+ 1732 N7}

Example 5

If F; = 560 N and F, = 700 N,
determine the magnitude and
coordinate angles of the
resultant force acting on the
flag pole.




Example 5

The unit vectors ug and u, of F_B) and F_C) must be determined first.

T B _ (2-0)T+(-=3-0)j+(0-6)k
B rg T J(2-0)2+(-3-0)2+(0-6)2

7 707 \A(o,gb)

— _T¢_ (3-0)i+(2-0)j+(0-6)k

U, = =
C 7 re T JB-0)2+(2-0)2+(0-6)2
3., 25 67
=-1+-j—ck
7 7 7
B(2,-3,0)
Example 5

Thus, the force vectors Fy and F,, are given by

Fg = Fylly = 5601 — 2] — 2k) = {1601—240j—480k} N
F; = Feug = 700(2i + 2 — 2 k) = {300i+200j—600k} N
Resultant Force:

Fg = Fg + F; = (1601—2407—480k) + (300i+200j—600k)
= {4607 — 407 — 1080k} N

The magnitude of Fy is
— 2 2 2
Fo = [+ (Fdy+ (o),

= /4602 + (—40)2+(—1080)2= 1174.56 N = 1.17 kN




Example 5

The coordinate direction angles of FT{ are

1 [(FR) _1 [ 460
a =cos™ 1 |[—B%| = cos~? (—) = 66.9°
| Fg 1174.56

— el [FRy] _ o —1 (40 o
p = cos | Fg ] = cos (1174.56) =920

1R 4 -1080Y _ o
y=cos "%, ] = cos (1174.56) =157






