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1.[6 1] 4[4 ] AB AD 30°
@) , , AB 200 N
(b) (transmissibility)
( )
(particle) (rigid body)
(equilibrium) (sliding vector)
(motion) (free vector) 7]
4 P
(o) .
1 b = 0.4536 kgf, g = 32.2 ft/s’
30 Ib kgf N ? (€)) B T, Y, 2
(b) B A
2.[2 1] B (free-body diagram) 0,, 0,
el 5[4 ]
A
- .".'T I -
: &l
- | 80cm
I ] 30cm -
g , = 17.5cm
3.[4 ] Two cables are tied together at C and 65cm __-
are loaded as shown. - 10cm
10cm - .
BN 40cm
-
250mm (a) B Fs
150mm A
B
- (b) C Fc
D Fo

| 5 kN

200mm 250mm

(a) Determine the magnitude of the tension in
cable AC by the rectangular components.

(b) Determine the magnitude of the tension in
cable BC by the force triangle.

Fc = (-2.44 N) i + (16.68 N) j + (-9.87 N) k

Fo = (-40.2 N) i + (183.8 N) j + (23.0 N) k

AB (, Fe ) 689 N
, N2



2010 1 ( ) [20 ] 2010. 9. 30.
1.[6 ] 414 1 B C D
(a) (statics) , A P
(dynamics) , AB, AC, AD
Yy
(b) Sample Problem 2.2 " l
(bargie)" (tugboat)" :
' 48mm = -
-~ __wg
(c)
1 mile = 5280 ft, 1 ft = 0.3048 m 84mm
30 miles km 72 96mm - —
. 110mm 72mm €z
22 1] E (free-body | (@) D AD
diagram) Fo A
= = (b) D AD
O, A Fo 20N , Fo =z, 0y 2
s £ , Fo vy
| o
| i ] 7
_j i i I Iﬂ 5[4 ] P Q
T o P 12kN  , Q
14 kN
3.[4 ] In a ship-unloading operation, a 4000 N
automobile is supported by a cable. A rope is |
tied to the cable at A and pulled. 4 -
N g 0 #
s
E__.-F 10°
] ;
.‘—;-'}‘:.4‘ 350 (a) P z, Y, z PX7 Pyl PZ
[ —cY |
- =N SR i (b) Q T L, Y , Zz 0,, Qy,
(a) Determine the magnitude of the tension in | 0. ,Q (direction cosine)

the rope AC by the rectangular components.
(b) Determine the magnitude of the tension in

the cable AB by the force triangle.
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2010
1.6 1]
(a) (mechanical engineering),
(electrical engineering), (chemical engi-
neering) ,
(engineering) (science)
(b) (vector)
(free) :
(sliding)
(fixed)
(c)
1 mile = 5280 ft, 1 ft = 0.3048 m
50 km miles ?
2.[2 1] (o (free-body diagram)
."::il
L4
L]
3[4 ] Two traffic signals are temporarily

suspended from a cable as shown. The signal at
C weighs 100 N.

3.4m 3.2m 2.2m

4.7m 4.3m

3.9m 3.6m

(a) Determine the magnitude of the tension in
cable BC by the rectangular components.

(b) Determine the magnitude of the tension in
cable CD by the force triangle.

4.4 1]
BD
66 N . B BD
F
Y1 g96em j
72cm { 90cm
' ]
4
[
84cm
1 72cm
T
z
@ F z,9, 2 Fx, Fy, F:
) F 0., 6, 0.
5[4 1]
C Fc
30°
1
.'.I- 3_'_. inl
i iy =
@ Fc Ao
(b) A Fa
B Fe

Fa=(9.34 N) i + 21L.1 N) j + (-7.84 N) k
Fe = (-3.25 N) i + (7.34 N) j + (-2.72 N) k

cb (., Fc ) N
?



2010 1( )

1. (a) Newton 1 ( ) : 0
(b) (rigid body), (equilibrium), (sliding vector), (motion)
0.4536 kg f

(c) 30 Ib = 30 Ib x = 13.61 kgf

11b
= 13.61 kg < 9.81 m/s® = 133.5 kgm/s® = 133.5 N

2. (free-body diagram)

3. (8) free-body diagram at C W =5 kN
)
-1 150 13 R
Tea Tes 0,4 = tan 1% = tan IZ = 36.87
b4 0cn 0,5 = tan"'1 = 45°
x
C
lw
2F, =0; Tggcosfop — Tpy CcOSOy =0
V2 4
9 Tep - 5 Teyw =0
ﬁ TCB + i TCA — W: 0
2 )
-% Ty + W=0 TCA:%W:%(5kN):3.57kN

(b) force triangle
a =90° - 0,4 = 90° - 36.87° = 53.13°
B =0q + 0,5 =36.87° + 45° = 81.87°

Tep W
sina  sinfg
_ sina _ sinb3.13° _
Tep = W sing (5 kN) Sin8le7 4.04 kN



4. (@) Ty, = 200 N

Y

(TBA)y Tea (TBA)h

30 (TBA)Z i
I
I

z
m

(Tp4), = Tpy €0830°, (Typy), = Tpy Sin30°
(Tpy), = -(Tpy), c0s35°, (Tpy). = -(Ty,), Sin35°

Tea = (Tp4), ] + (Tpa), i + (Ipy). k

= Ty, [cos30° j + sin30° (-cos35° i - sin35° K)]

= Ty, [-sin30° cos35° i + cos30° j - sin30° sin35° K]

= (200 N) [-0.4096 i + 0.8660 j - 0.2868 k]

= (-819N)i + (1732 N)j + (-57.4 N) k
(Tea)x = (<819 N) i, (Tea)y = (1732 N) j, (Tea): = (-57.4 N) k

b < 1>
(TBA):c —81.9 -1
cosf, = Tpe  ~ 200 -0.4095 f, = cos " (-0.4095) = 114.2
(Tpa). — 574 -1
cosf, = Tpr 200 - -0.2870 f, = cos " (-0.2870) = 106.7
< 2>

Aps = -0.4096 i + 0.8660 j - 0.2868 k = cosf, i + cosf, j + cosf, k

9, = cos '(-0.4096) = 114.2°
9. = cos™(-0.2868) = 106.7°
5. (@ d, =65cm, d,=80cm, d, = (-30 + 10) cm = -20 cm
dg = Jd2+di+d?> = V(65cm)’+ (80cm)’+ (—20em)’ = 105 cm g,

A= gl i+, + 4 K) = (651 + 80 - 20 K)

105
= 0.6190 i + 0.7619 j - 0.1905 k B
D
(b) Fs = F,, A\, = (68.9 N) (0.6190 i + 0.7619 j - 0.1905 k)
= (42.64 N) i + (52.50 N) j +(-13.125 N) k
Fec = (-2.44 N) i + (16.68 N) j + (-9.87 N) k

Fo = (-40.2 N) i + (183.8 N) j + (23.0 N) k
W = (52.50 N) + (16.68 N) + (183.8 N) = 253 N



2010 1( )

1. (a
(G )
( )
(b) (bargie) :
(tugboat) : , ,
() 30 miles = 30 miles x 22001t . 03048 m _ 4ao80 m = 48.3 km
1 mile 1 ft

2. (free-body diagram)

3.(@ W=4000 N, « =35° g =10° free-body diagram at 4
>F, =0; T4ocosa - Typsing =0 Y
>F,=0; -Tycsina + Typcosp - W=0

=xcosf +  xsing Thas

740 (Cosa cosp - sina sing) - Wsing =0

sing T
Tye= W ATNG
40 cosa cosf@ — sina sinf
sinl0° \"\'/

(4000 N) cos35° cosl0® — sin35° sinl0” = 982 N v Tac

(b) force triangle
0 =90° - o - B =90° - 35° - 10° = 45°

v =180° - § - § = 180° - 10° - 45° = 125°
Ty = W
siny ~ sinf
7, = w S - oo Ny H25 . _ 4630 N
AB sinf sind5°



4. (@ d, = -96 mm, d, = -84 mm, d, = -48 mm

dp = Jd?+d?>+d> = V(=96 mm)*+ (—84mm)’ + (—48 mm)* = 136.3 mm

1 . . 1 . .
)\—%(dx|+dyj+dzk)—136.3(—96|—84j—48k) /
= -0.704 i - 0.616 j - 0.352 k D

(b) F, = 20 N
Fo = F, A\ = (20 N) (-0.704 i - 0.616 j - 0.352 k)
= (-14.08 N) i + (-12.32 N) j + (-7.04 N) k
(Fo)x = -14.08 N'i, (Fo)y = -12.32 Nj, (Fp). = -7.04 N k

— (FD)y _ _ -1 _ °
cosf, = o -0.616 ¢, = cos™(-0.616) = 128.0

< 2>
A =-07041i-0616]j + 0352 k = cosf, i + cosf, j + cosf, k
9, = cos*(-0.616) = 128.0°

Y

5. P =12 kN, @ = 14 kN
(@ P, = -P sin30°, P, = P cos30°
P, = P, sin20°, P, = P, cos20°
P = -P sin30° j + P cos30° (sin20° i + co0s20° k)

= P (cos30° sin20° i - sin30° j + cos30° co0s20° k)

= (12 kN) (0.2962 i - 0.500 j + 0.8138 k)

= (3.55 kN) i + (-6.00 kN) j + (9.77 kN) k

Px = (3.55 kN)i, Py = (-6.00 kN)j, P, = (9.77 kN)k

(b) Q = @ sind5° j + @ cos45° (-sinl15° i - cosl5° k)

@ (-cos45° sinl5° 1 + sind5° j - cos45° cosl5° K)

@ (-0.1830 i + 0.7070 j - 0.6830 k) = @ A

Ao = -0.1830 i + 0.7070 j - 0.6830 k = cosf, i + cosf, j + cosf), k

direction cosine
cosf, = -0.1830 , cosf, = 0.707 , cosf, = - 0.683
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1. (a) (mechanical engineering) ~ (mechanics)
(electrical engineering) —~ (electrics)
(chemical engineering) —~ (chemistry)

(engineering)

(b) (free) : .o (couple)
(sliding)
(fixed)

11t 1 mile
x

(c) 50 km = 50,000 m x 03048 m F980 ft 31.1 miles
2. (free-body diagram)
P
o
T T
3. (a) free-body diagram at C P~ =100 N
y Top 0cp = tan™ 3'63_23'2 = tan"}(0.125) = 7.125°
0cp 2143—-36 _ 1 _ o
0., C x O-p = tan 55 = tan "(0.318) = 17.65
Ten Pc
2F, =0; -Tepcoslpp + Top coSOpp =0
2F,=0; -Tepsinfey + Tep Sinfep - Po =0
xsinf,p, - >cosfp

Tep (-c0sl .5 Sinb,p + sindp cosdp) + P cosbp = 0

cosfqp

Tepp = P - :
o8 ¢ cosfpsind op — sinf o cosb op

cos17.65°
cos7.125° sinl7.65° — sin7.125° cos17.65°

(100 N)

=522 N

B = 90° + O, = 90° + 7.125° = 97.125°
Oop - Oy = 17.65° — 7.125° = 10.525°

Tep Pe
sing siny
_ sinf _ sin97.125°
Tep = Pe siny (100 N) Sinl0.525° 543 N



4, F=66 N, R =72cm
@@ d, = -72cm, d, =84 cm, d, =72 cm

d = yd;+d}+d’

= \/(*72(:111)2—&— (84cm)2+ (720m)2 = 132 cm

1 . .
A= i+ d o+ d R /

= 1;)—2[(—72)i+84j+72 K] .
1 . .
F—FA—(66N)m[(—72)|+84j+72k] 5
X
= (-36 N) i + (42 N) j + (36 N) k
Fx = (-36.0N)i, F,=@20N)j, F,=(360N)k
(b) < 1>
F, — 36 1 .
cosf, = — = —— = -0.5454 9, = cos™'(-0.5454) = 123.1
F 66
cosf, = R 0.6364 9, = cos '(0.6364) = 50.5°
2 AR 66 - y ' - :
cosf, = feo_ 36 0.5454 6, = cos*(0.5454) = 56.9°
T F T 66 0 : = - = 6.
< 2>

A = -0.5454 i + 0.6364 j + 0.5454 k = cosf/, i + cosf, j + cosf, k
9. = cos '(-0.5454) = 123.1°

x

0, = cos™'(0.6364) = 50.5°
9. = cos™(0.5454) = 56.9°
5. 6 = 30°
(@ (Fp), = Focosd, (Fp), = F, sing
(F.), = -(F.), cos60° = -F, sinf cos60°
(Fn), = (F,), sin60° = F, sinf sin60°

Fc = -F, sin30° cos60° i + F, cos30° j + F, sin30° sin60° k
= F,(-0.250 i + 0866 j + 0433 k) = F. Ao
Ao = -0.2501i + 0.866 j + 0.433 k

(b) Fa = (9.34 N) i + (21.1 N) j + (-7.84 N) k
Fs = (-3.25 N) i + (7.34 N) j + (-2.72 N) k
SF, =0
(9.34 N) + (-3.25 N) - 0.25 F, = 0

Fo = ﬁ (934 N - 325 N) = 244 N

. 5F. = (-7.84 N) + (-2.72 N) + 0.433 (24.4 N) = 0.005 ~ 0



