Chapter 8, Solution 11.

FBD top block:

[F,=0: N, -1962N=0
Cobg)}(o.8% asst) = sou 2 ar
C lm . N, =196.2 N{
T,

(a) With cable in place, impending motion of bottom block requires
impending slip between blocks, so F = uN, =04(196.2 N)

F =7848 N«
FBD bottom block: [2F,=0: N, -1962N-2943N =0
N, =490.5 N}
192,29 '
J__% L TEAN Fy = pN, = 0.4(490.5 N) = 196.2 N
‘*‘“{ 4 Y!xq["f’ kYo 503" ) = 29430y
S T T IF,=0: -P+7848N+1962N=0
% P=275N -«
FBD block:

(b) Without cable 4B, top and bottom blocks will move together

1 ’ngy:o; N -4905N =0, N =490.5N

—
iﬁf Impending slip:  F = 4N = 0.40(490.5 N) =196.2 N

n ~+EF,=0: -P+1962N=0

P=1962 N~ 4

]

Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Ji r.,
Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell
© 2007 The McGraw-Hill Companies.



_ inc Solutions Manual Organization System

Chapter 4, Solution 116.

Free-Body Diagram:

Express all forces in terms of rectangular components:

ry= (24 m)i
rp = (1.8 m)j
AD = ~(24m)i + (03 m)j+ (1.2 m)k

BE = ~(1.8m)i+ (0.6 m)j - (0.9 m)k

W = —(880 N)j
Then
AD ~2.4i +0.3j + 1.2k 8. . 1. . 4
T = Tp " = Ty — ) - 5= 5 Tank + 5 Tapl + 5 Tk
J(=24) + (03 + (1.2)
BE —1.8i + 0.6 — 0.9k 6., . 2 . 3
Tse = TBE*E =Tpg > 12 2 7lapt + 7TADJ - 7TADk
J=18)* +(06) + (~0.9)

continued
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IM. = Uy XTyp +rp X Ty +1,x W=0
i jk i j ok
or 24 0 0|Typ +1.8 0 0 |Ty +(2.4)i x(~880)j = 0
814 823
9 9 9 77 7

Equating the coefficients of the unit vectors to zero:

or T, =2160 N 4
Ty = 2990 N 4

Force equations:

=

C, - 3(2160.0 N) - -;‘-(2986.7 N)=0, or C,=4480.0N

C, +~(2160.0 N) + 2(2086.7 N)-80N=0, or C,=-21334N
9 7

_3

C, + —3—(2160.0 N)-2(29867N) =0, or C, =32001N

C = (4480 N)i — (213 N) j + (320 N)k <
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Chapter 12, Solution 66.

6 =30°% 6 =2radls, § =0

r=06m, W=nmg

ma,
ﬁ —_ @( Block B: Only force is weight
\i F, = Wcos30°, F, = —Wsin30°
W ma, .
(@ Fy = may = m(rH + 2i0):
20 = Ty _ o = _mgsin30° re = -gsin30° — 1@
m m

- g3 +s0 __(98Dsin30° +(0.6)(0) 0
26 (2)(2) |

Veioa = 1.226 m/s ™n 60° 4

b) F, =ma, = m('r' - réz):

Vo= ,Ag' _|.E’. = réz + M = ;‘92 + gcos30°

m m

(0.6)(2)* + (9.81)c0s30° = 10.90 my/s?

Ap/50q = 10.90 m/s> < 60° o
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Chapter 13, Solution 44.

Use work - energy : position 1 is at A, position 2 is at B.
L+ U_,=T, ()
Where 71=0; U,,= mglsin6; T,= %mvé
Substitute

2

0+ mglsin® = %mvﬁ

vi=2glsiné (2)
For T'=2 W use Newtons 2nd law.

2
T=2dW U EF=ma, =20~ Wsin6 = ”’ZVB 3)
' Substitute (2) into (3)
v QQ /sin@

2pg — gsing =2 pig

/

2 =3siné

or siné = —?— = 0=4181°

0=418°4
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Chapter 13, Solution 56.

Use conservation of energy
Let position 1 be where A4 is compressed 0.1 m; position 2 when B is compressed a maximum distance
So
L+h=1+7, (M
Where h=0; Vy=dp a2 = Li600 N/m)(0.1m)* =8 J
2 2
T,=0; V, = %kgxgz = %(2800 N/m)x3 = 14002
Substituting into (1)
0+8=0+1400 53 = x, =0.07559 m
.k Distance ThaveLED —
pushiing j: .
4 —— (.5 -0.075G)
- oy~ 0, 308 o
T e
“"’ I asm '
00756 oy SPRING UNbEFLECTED
This answer is independent of mass
Distance traveled = 0.5 m — 0.05 m+0.07559 m = 0.526 m
The maximum velocity will occur when the mass is between the two springs
where L+N=T+V,
T, =0; Vi = 8 ] (same as before)
1
TZ :Emvliax; V2 =0
Substituting into (1)
0+8= %mvﬁm + 0; vﬁmx = ]—’:-
For  m=1kg Vo =16 (@) Vinax = 4 m/s €
16
For m=25kg Voa = — = 6.4 (%) Vinax = 2.53 m/s
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Chapter 13, Solution 69.

(@) ve =0, - =0

arc BC = ALy = RO

Ay = (03m)307) )

ALg- = 0.15708 m

Ve =), +(Ve), = 0493481 + 0.078857 1 = 0.57234 ]
V= (W), +(¥y), =0+0=0

Te +Ve =Ty +Vy; 0+0.57234 = 0.1v}

vy = 5.7234 m%/s? vg =239 n/s ¢
2
: my
, (b) 1 EF = Fy - =8
=0, & ha w9, 2 \ '
W =(0,2 ha w(9.21 mg2) T e R
= = Q. 5.7234 m%/s?
LT (= Fr =1.962 N + (0.2 kg)( )
» (0.3m)
Fe
A
| Fr =1.962N +3.8156 N = 5.7776 N Fp =578N 4
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