Applied Mechanics Dr. Pogo
Handout: Example Problems from Chapter 4

Problem 4-1, page 167

Crates: m¢c = mp = 350 kg. Y
Truck: mg = 1400 kg
X
Note that W = mg; g = 9.81 m/s”.
|FBD is everything above the ground
ZMA - 0
+(We Lacy) — (Wp Lapy) — (Wg Lagy) + (R Lag,) =0

Wc
—> all are known except Rp
- plug ‘n’ chug 2 = Rz = 8469.3 N
Since there are two front tires, each tire holds a weight of Ry

| Weeon = Ry /2 = 4.235 kN|

XF,=0
—We—Wp—-Ws+ Ry + Rp=0 = only unknownis Ry, =2 Ry=12131.7N;

Wiaek = Ra /2 = 6.066 kN

Problem 4-13, page 168

L

Given:  Rama = 180N ‘ #50mm [ 450mm
RBmax — 180N lSON 100N 150N
ZMB = 0 C _OJ
+ (0.9m)(50N) — (0.9m — d)(R,) (DA B
+(0.45m)(100N) + 0+ 0=0
d
> Ry =(90N)/(0.9m —d) [1]
150N

YF,=0 FBD is the bar 50N 100N
_50N —100N —150N + R+ R = 0 T~

> Rgy = 300 — (90N)/(0.9m — d) [2] — f 0
From [1], using Ramax = 180N, dpin = 0.4m (for this d, Rg, = 120N). Ra 7 Rg,

From [2], using Rgax = 180N, dyyin = 0.15m. For this d, Ry = 120N.

If d > 0.4m, then Rp > Ranmax (for example, if d = 0.5m, then R, = 225N.
If d < 0.15m, then Ry > Rpmax (for example, if d = 0.0m, then R = 200N.

So, we require that 0.15m < d < 0.4m|
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Problem 4-35, page 172 _
LAB = LBC = LCD = 100 mm
LBEX =200 mm A B C P\
LBEy = 80 mm Q. \Q/ -
LBE =21541 mm
Lcpx = 100 mm 600 N || |
Lcpy = 80 mm F 1]
Lcp=128.06 mm < e
100 mm 100 mm 100 mm —
My object is the horizontal beam: y
‘ ) T
L. >M-=0 X / BE
(+FA)(LAC) — (+TBEy)(LBC) +0+0+0+0=0 G— e N\ N,
Algebra > 1 \
Fa = 600N Tcr
L, |F,L
Ty =| 25 | =224 =Ty =2131N Loz,
. [LBEy J Lyc o T
A Np
— 1 TCFx
II. XF, =0 1
_ FA +TBEy _TCFy =0 Fy TCFy
LBEy LCFy
—F, +T —Ter =0 algebra 2> |[Tcp = 960.5 N
BE LCF
II. XF, =0
— Np +Tgpx +Tcrx =0
LBEx LCFx
+ T +Tep L =Np algebra = |Np = 3750 N
CF

BE



