HO 25.1 Solutions

1) Fy
| | Fy;=40N, F, =500 N, and F, =350 N
F Fs F
oy v ’ using the center of the board as a reference for torque r, =1.5m and r, =r;, =0
r ry 12
r _ o — _00°
> an ¢, =90 A * ¢, =-90

conditions for static equilibrium are  F, =0, ¥ F, =0,and }7=0

~riFsing, _ ~(1.5 m)(500 N)sin90° _[otém]

if YT =0then t,+7, =0 and rF;sing, + r,F,sing, =0so r, =
> b iFisings +nFsing; > Fgsing, (350 N)sin(-90°)
A
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2) |" I,
F, =100 N and F; =400 N
F Fs
l M using the left end of the board as a reference for torque
ih g
> 'n > n=20m, r,=50m, r,, =10 m, and r;, =0

'

r
Iy ”
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conditions for static equilibrium are 3 F, =0, Y F,=0,and >7 =0
. . . . -, Fising, — r,Fsin
if ¥7=0then 7, +7,+7, =0 and r,Fsing, +r,F,sing, + 1, Tsing, =0 so T, = L r¢lsian 55109,
T Ty

7, - ~(20 m)(400 NJsin(-90%) ~ (5.0 m)(100 N)sin(-90°) _r=o-0
(10 m}sin90°

if YF,=0then T\ +T,-F -F,;=0and T, = F, + F;, -T, =400 N+ 100 N~ 130 N =370 N

F, =100 N, F, =100 N, 6, =30°, and strut has length L

s / M Using the left end of the board as a reference for torque r, =7, =L and rg = 3

\

s r
>
>

Fy és o F, o o o
: s = =90 l ¢ =-90 'T\(PT ¢r =150
rr

conditions for static equilibrium are } F, =0, ¥ F, =0,and }7=0

. . . . -1 Fising, — r Fsin
if Y7 =0 then 7, +75+7, =0 and r,Fsing, + rgFsingg + r,Tsing, =0 so T = —-! ¢1_ ¢S sSings
rysing;

~L(100 N)sin(-90°) - (g)(IOO N)sin(-90°) (100 N)sin(-90°) - (;)(100 N)sin(-90°)

sin150°

SETE

T =
Lsinl50°



3.) (continued) looking at all the forces (and their components) acting on the strut
l Fy l F

if YF,=0then F, -T, =0 and F, =T, =Tcos; =(300 N)cos30° =260 N

if $F, =0 then F, +T,-F;~F =0and F, =Fy+F ~T, =100 N+100 N- (300 N)sin30° = 50 N

L F L[ SON _
so F, = [F2 +F} =4J(260N)" +(50 N)* =[263 N]and 6, = tan" —-=tn ‘(m)=

Py

4)
F,=100N, F, =100 N, 6, =45°, 0, =30°, and strut has length L

. . . L
using the pivot point as a reference for torque 7, =7 =L and r; = —
T 1 N 2

conditions for static equilibrium are } F, =0, ¥ F, =0,and }7=0

—rFising, — ryFisings

if ¥t =0then 7, +75+7, =0 and rFsing, + ryFsingg +r;Tsing, =0so T = ng
rpsing,

~L(100 N)sin(-135°) - (g)(loo N)sin(-135°) (100 N)sin(-135°) - (;)(100 N)sin(-135°)

T =

~[410n]

Lsinl 65° - sinl65°

looking at all the forces (and their components) acting on the strut

if YF,=0then F, -T, =0 and F, =T, =Tcos; =(410 N)cos30° = 355N

if $F,=0then F, ~T,~F;~F =0and F, =Fy+F ~T, =100 N+100 N+ (410 N)sin30° = 405 N

LB, (405N _
so F, =[F2 +F} =J(355 N)’ +(405 N)* =[339N] and 6, = tan” - =tn 1(—)=

N 355N



5)

F,=100N, F, =100 N, 6 =30°, and strut has length L

. . . L
using the pivot point as a reference for torque 7, =7 =L and r; = —
T 1 N 2

s =—120°

conditions for static equilibrium are } F, =0, ¥ F, =0,and }7=0

—rFising, - ryFysings

if ¥t =0then 7, +75+7, =0 and rFsing, + ryFgsingg +r;Tsing, =0so T = ng
rpsing,

~L(100 N)sin(-120°) - (g)(loo N)sin(-120°) (100 N)sin(-120°) - (;)(100 N)sin(-120°)

= =|2
Lsinl50° sin150°

looking at all the forces (and their components) acting on the strut

T =

if YF, =0then F, -T =0and F, =T =260 N

if  F, =0 then pr—FS—F, =0 and pr =F;+F =100 N+100 N =200 N

L F L(200 N _
s0 F, = [F2 +F2 = \/(260 N)’ +(200N)* =[328 N] and 0, = tan™ FL = tan ‘(m)=

Py

F, =180N, F,=800N, 6 =53.1°, ladder is 5.0 m long

using the base of the ladder as a reference for torque

ry=50m, r, =25m,and r, =— m

W | W

9

¢y =-126.9° . ¢, =143.1° g lFR P =143.1°
F,
Pw

Fy



6.) (continued)
conditions for static equilibrium are  F, =0, ¥ F, =0,and }7=0

-1, F;sing, — rpFsing,

rpsingy,

if ¥t =0then 7, +7, +7, =0 and r, Fy sing,, + r, F;sing, + r,Fsing, =0 so Fy, =

~(2.5 m)(180 N)sin143.1° - (5 m)(SOO N)sin143.1°
S = 268N

F, =
" (5.0 m)sin(-126.9°)
a.) looking at all forces acting on the ladder
FW FL R
Fy 4){— ¢ F, l

if YF =0then F, - f=0and f=F, =|268 N

if $F,=0then Fy —F, —F,=0and F, = F, +F, =180 N+800 N=[980 N

b.)

c.)  the forces at the base are the frictional force f and the normal force F, and they are orthogonal

Fy=~lf? +Fi =+/(-268 N)" + (980 N)* =[1016 N |

6, = tan™ Fy _ tanl( 980 N )= ~74.7° +180° =[ 105.3°

-268 N



