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(b) Mg &9leh = A wh9lell ohg3 2& A7 U
1 ft = 0.3048 m, 1 1b = 0.4536 kef,
FHMEE g = 9.807 m/s? = 32.18 ft/s?
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When several forces are acting on a particle, we
obtain the scalar ( @ ) R, and R, of the ( @ ) R by
adding algebraically the corresponding scalar ( @ ) of
the given forces.

o) @

2.[13%8] For the stake shown, knowing that the

magnitude of P is 200 N and « is 30° determine by

trigonometry the magnitude and direction of the

resultant of the two forces applied to the stake.
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(b) 1 1b = 0.4536 kgf = 0.4536 kg X 9.807 m/s® = 4.448 kg - m/s* = 4.448 N

11b 1 ft
70.0 .m= 70.0 . N X =51631b - = 51.6 1b -
.ON .ON-m 1448 0.3048 1.63 1 ft 1.6 1 ft

(¢c) @ components, @ resultant

2. P=200N, Q=120N, « =30°, § = 25°

modeling
A=A =(F.B.D.) 3 A28 (force triangle)
P
Q
«
analysis v = 180° - (a+ 3) = 180°-(30°+25°) = 125°
cosine-& 2 R*=P*+ Q-2 P Q cosy
= (200 N)? + (120 N)? - 2 (200 N) (120 N) cos125° = 81,932 N
= R =286.2 N
o Q=R . =Q. =120N . o _
sines % Sing SinT =  sin¢ 7 SN T Seeo sinl125 0.3434
= ¢ = sin"1(0.3434) = 20.09°
0 = ¢ + (90° - o) = 20.08° + (90° - 30°) = 80.09°
= R =286 N ~80.1°
3. T=(Tgp = Tps=) 8,170 N, « = 2°, [ = 55° AHFEAE (F.B.D.)
R, =%XF, =0 Yy
P sinf + Ty, sina — Tgp sing =0 Too
= sinf = % sing + sina @D 0
Ry = ZFy =0 /3
P cosB - Tpy cosa + Typ cosh =0
P T
= cosf = —% cosf + cosa e i
O+ @7 =1

P . o P ,
= + + (-—= + =
(T sinfg + sina) ( T cosf + cosa) 1

(X? sin’3 + 2 X sing sina + sin®a) + (X? cos?’f - 2 X cosf cosa + cosa) = 1
X? - 2cos(a+B) X =0, X =2cosla+p) %= 0
P =2 cosla+pB) T =2 cosb7° (8,170 N) = 8899 N = P =8900 N (8 = 68°)
EFEP=00=add @ =2HOE HIALA

<O WD
A pEel #& W1 =  /BDE =55°+ 2°=57° = 9 =180° - 55° - 57° = 68°
P = 2T cosb7° = 2(8,170 N) cosb7° = 8,899 N = P =8900 N



4. (a,b) SC4EF) ; known P =608 N, 7= 1048 N, « = 55°, M(EEE) ; A2 A=(F.B.D.)

unknown F y
= AZLA B (rectangular component) B F
w3 A28 (force triangle) ®H
0
(c.de) AGEIAD 1 T+ P = (1,048 N) + (608 N) = 1,656 N a *
CHEL  AZAR WD
P
R, =3F =0 |
T+P
(T+P) cosa — F, =0
= F, = (T+P) cosa = (1,656 N) cosb5° = 949.8 N
Rl/ = ZE/ =
F,- P - (I'+P) sina =0
= F, =P+ (T+P) sina
= (608 N) + (1,656 N) sin55° = 1,964.5 N
F=F+F = V(949.8N)* + (1,964.5N)* = /4,761,442 N® = 2,182 N
R .
0 = tan - = tan 1 2204ON o 10.068) = 64.20° - F = 2180 N ~64.2°

k" T9198N

F* =P+ (T+P) - 2 P (T+P) cosy
(608)% + (1,656)? — 2 (608)(1,656) cosl45° N?

= 4,761,523 N2
F=2182 N
P F . P 608 N .
= @ — - — _ VYO IN ° — .
sing  siny sing = 7 siny = 57 sin145° = 0.1598
¢ = sin"'(0.1598) = 9.20°
0 =a + ¢ =55+ 9.20° = 64.20° = F = 2,180 N ~64.2°
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5. () dyy = V(130 mm)? + (—400 mm)? + (— 160 mm)? = 450 mm

= L (1301 - 400 - 160 k)

At = 50
= 0.2889 1 - 0.8889 j - 0.3556 k = Agqa = 0.2891 - 0.889 j - 0.356 k
G2 A2+ A+ A =1)
-1 (TBA T -1 -1
6, = cos = cos '\, = cos (0.2889) = 73.21° = 9, = 73.2°
Tpa
1 (TBA )v -1 -1 o o
0, = cos T = cos A, = cos (-0.8889) = 152.74 = 0, = 152.7
BA
1 (Tp4). -1 -1 ° °
f, = cos A = cos A, = cos (-0.3556) = 110.83 = 6., = 110.8
BA
(b) @ =55°, B3 =230° @ =550N
<>
Q, = @ sina, @, = @ cosa
@, = @, cosf = @ cosa cosf
Q. = @, sinf = -Q cosa sing
A, = QQl = cosa cosf = co0sbb® cos30° = 0.4967
9 o lcre
Ay = 0 - sina = sinb5° = 0.8192
_ Q. o o ome _
A, = 0 - cosa sinf = - cosbb® sin30° = - 0.2868
A=A10+ A+ Ak = A =0497 1+ 0.819j) - 0.287 k
G2 A2+ A+ A =1)
Q=@ X = (550 N) (0.4967 i + 0.8192 j — 0.2868 k)
= (273.2 N) i + (450.6 N) j + (-157.73 N) k
= @, =273N, @, =450N, @, =-157.7N
A QP+ QP+ QY= Q%)
<HFRH2>
@, = @ sina = (550 N) sin55° = 450.5 N
@, = Q cosa = (550 N) cosb5° = 315.47 N
Q, = Q, cosp = (315.47 N) cos30° = 273.2 N
Q. = -Q, sinB = -(315.47 N) sin30° = -157.73 N
= @, =273N, @, =451 N, @, =-157.7N
Hi @+ @Qf + Q1= Q%)
Q. 2732 N
DS 0 " 0N 0.4967
_Q _ 4505 N _
A, = 0 550 N 0.8191
Q. —15773N
A, = 0 550 N = - 0.2868
A=A 1 0+ A+ Ak = A =04971+ 0.819j) - 0.287 k
G2 A2+ A+ AP =1)



