1) The spring of modulus k = 3.5 kN/m is stretched 10 mm when the disk center O is in the
left most position x = 0. Determine the tension T required to position the disk center at x
= 150 mm. A that position, what force N is exerted on the horizontal slotted guide? The

mass of the disk is 3 kg.

= 3.5 kN/m :
Solution T 2 o y
|

< 3(9.81 :

Kx = 3500(0.f60) ( ) N Lo -y
= E6GO N
__..;—..T
N
ZF =0 T(itcos45°)—560 =0
T = 328 N

> Fy=o0: 328(sn 45‘j-—3(ﬁ.8:)- N =0
N= 203 N (down)

The force on The Suide_, s then
N = 203 N wp




2) A portion of the shifter mechanism for a manual car transmission is shown in the figure.
For the 4 1b force exerted on the shift knob, determine the corresponding force p exerted
by the shift link BC on the transmission (not shown). Neglect friction in the ball and
socket joint at o, in the joint at B and in the slip tube near support D. note that a soft
rubber bushing at D allows the slip tube to self align with link BC.

Solution
41b A

oSS

o |
=

— Slip tube

LEM=0: =4cos§°(l0.5) + 455" (1)
+ Peosis® (3) + Psin I5° (1) =0
P=13.14 I

3) The light bracket ABC is freely hinged at A and is constrained by the fixed pin in the
smooth slot at B. calculate the magnitude r of the force supported by the pin at A under
the action of the 80 N.m applied couple. “\__80Nm

Forces at A and B must
constitute a Couple .
WX M=0: 30"P\(0-2Cu54-5“)=0 /

R= beeN

0.Z m 200 mm




4) Calculate the forces in members BE and BD of the loaded truss.

Solution
Joint A: g 'ZFS'*O'- AB sin45'- 1000 = O
3 AR = 1414 1k T
| .
4;5[5 = }:F,)L:D: 1414 cos45°- AE =0
I%ﬁo AE = (000 Ib C
Jount E
i Fu = BE =0
BE Ty
__;__I <
000 |b ED
Joint B ) peo ]
" Y F =0 BCcCos45°— I4|4=0
‘Lj\ 2 BC = 2000 1b T
~ ’ BC

|4IN“ 2_Fy=0: BD — 2000cos 4.5°:=¢
" 74545 BD BD= 41416k C

BE=o0




5) Determine the force in each member of the truss.

Solution

Joint B+
[P TRy BLE -5 =0

AB

~ BC = 5y2 kN C
/ - ZZ=0 Ag=5 KN T
gc 2 Fy=o:-AB+512Z =0 AB=5 kN T
Jont C:

4 5(Z kN = >
_\\,.] 45" T Fy=o0:-5{z = tRAC 3 o
CD
AC= 55 kN T

4 =
>Fy=0: co-5{E ;5 - 52 = =0
CD =15 kN C

1\ IQ\'D F-rom ZF\\)’- 0) R'b:()




6) Calculate the forces in members CF, CG, and EF of the loaded truss.
10° 2000 Ib
5 =

10’
2000 1b |

F M > |
(-' 1
107
G L . ;

Solution H B

Joint E: DE=EF =0

o I3
Joint D: (& =tan' 5 = 52.4°)
'y
L 2000 Ib A~ Ty =0 DF sin @ —=000 =0
e - DF = 2520 b T
C .
DF D Z'F\\J =0: CD-2520 Qaa&‘.:n) @:]533 (l:li,)
= l — °
Toint F: 25201\, (&= tan 5 = 1670 )
:e ZFJ =0' 2520 C0s 9 - Faces¥=0
' FQ = 606 Y& T
CF , -
ZF,=0: 2520 sin© ~CF - 1606smY=- 0
Fa iy CF=1538 b C

-y ld6 13
Toimt €1 (=t jo = 5%0°)
1538 b F,=o! |538 +2000-CGsmP =0

1538 Ib 2000 Ib Ca= 4110 v T
>

G Cg
CG



7) Determine the forces in members BC, CF and EF of the loaded truss.

A
1 30°

Solution
d i
8 . TE=dtan30’-d tanlo’
: > = 0.401d
| C - ——
o :..,CF "':—~§°F— BF = 2CE
- F EF "Eg p = O¥zd
10° A= o
L L -\ @Aol&'d.tﬁnlﬁ)
drbe d > o L
— lZ.ﬁGa

2 M =0+ - Ld + EFCoslo"(O,ArotcL) =0
EF = 2.93L C
G > Mp=0o: -Ld -L(24) + BC r:ossa“(a.&ozcl):-o
BC = 4.32L. T
4 T Mp=0: Ld + CFeos 12.66°(d tan 30°)
+ CF sin12.66(d)=0  CF= - L.27%L
o CF= LRTEL C




8) The members CJ and CF of the loaded truss cross but are not connected to members Bl
and DG. Compute the forces in members BC, CJ, CI, and HI.

6 kN

_60\_ 3 m 3m C 3m 3 m

D E|

4 m

~,

I H G n
L Y Y

_ AKN  10kN  8kN
Solution  From Trugs as a Whele and EMon

I= 4,20 kN,
GkN o
60" AB S FL=0:! I1H20- @ Sin 60" +CIsina=0

) c ~1f B
: mf‘.f Whry o=t ()= 33.9°

)

T : = —16.2 |
J e s CT .22 kN C
|H.20 kN
= P = . " . - 4"
6 a Ec‘.c. ZF::\ O:-Gsink® + |[4.20
.22 — (.22 s;mx + CIT %‘ = 0
4 cT C =500 kN T
: >+ H
vy HI A M =0 :(6sin6e) 6 —(h.20) 6
1420 4 +4(3)+ WI(#) =0, HL=10.50kNT

ZF,Ezo: 6 Coy 60° —16.2Z CoSX + 5(%'3 +16.3
“Bc =0, SC=3.00 kN C




9) Determine the magnitude of the pin reaction at A and the magnitude and direction of the
force reaction at the rollers. The pulleys at C and D are small.

0.5 m

~—— 04 m —= 0.4 m - 0.4m

Solution ' | }_‘J

7
y/

F\f’"—?—i : T
F
0.4 < Q.4 < 0.4-3"
m m | m
T= 60(%81) = 539 N
-\ /0.5 _ o
=« = tan ( 1_2) = 22.6

-1

g = tan (%%)= 51.3°

¥ Z M, =0 Ts{nfs(o.-dr) + Tsmma (1.2)
- T (1.2) + F(0.8)= o, F =34 N
(Contact ot botiom T“o‘tif.r')

ZF,X= o: Ay ~ Tcos@ -Tcos « =0, Ay = 91| N

'}:F3=0 ‘ F\j +T5;ﬂp + Tsinx - T+ F=o0

Ay = - 411 N
A= JAg-ay = 999 N




10) The setrut AB of negligible mass is hinged to the horizontal surface at A and to the
uniform 25 kg wheel at B. determine the minimum couple M applied to the wheel
which will cause it to slip if the coefficient of static friction between the wheel and the

surface is 0.4.

Solution 25(‘1' %!)N

P S | ISD _

Sin & = 25, = 06

Cos ®= 0,8
T AC = 0.3(0.25)+0.15= 0.35m
A | y |

ZF‘X:Q: 0.8 - 04N =0
*sz =0t N+06P-25(%.8) =0
= Mg=o: M+ (N-25(1.81))(0.35) = 0

Solution: N = l%%.']NJ P= 143N, M= 193] N'm




11) The 10 kg solid cylinder is resting in the inclined V-block. If the coefficient of static
friction between the cylinder and the block is 0.5, determine (a) the friction force F
acting on the cylinder at each side before force P is applied and (b) the value of p
required to start sliding the cylinder up the incline.

Solution _
)‘/j N
10(%.81) cos 30" N
= 10(3.81) N
N 1‘5‘0/1 -
/ » ~
/ ~ ~

Horiz.

P>
2N cos45°  (b) TNy

ZFj =0 2Ncos45°- 10(?.80(:05 30 = o, N26o, N

() P=o

2 Fy=0i-2F+ IO(‘T.%}) sin 30° = 9, F =245 N

Checks Fo = N = 0.5(60,1) = 30.0N > F=245N
So we indeed have sfatic E.fiuilibr'lum.

&) P#o

EZFx:o =P+ 10(3,305;}, 30°+2(0.5:60,1) =0
P= 109 N




12) The two blocks are placed on the incline with the cable taut. (a) Determine the force
P required to initiate motion of the 15 kg block if P is applied down the incline. (b) If P
is applied up the incline and slowly increased from zero, determine the value of P which

will cause motion and describe that motion.

Solution

M. =0.30

"'hle

- P (b)

(@) ZF =0
- T+ g(ﬁ.gl)sin 20"4-})._3‘ N, =0 }
= As N, = M, N?_ + IS(CI.E”) sin 20° + P =0
Solufion : T= 56,6 N, T=4%0N

(b) Assome T goes  slack and both Inasses
move 0SS ont unmt.

(8+15)9.8) N
LFy=0" 23(1.8])sin 20" =P

162.0 N

i\

% Y PNg=o P
p'Sg_le ( But note thaet emq,f"tnn_l}lm
N~ =tan'03 = 16.70° S0 B-Kg block

would slip.)



(b)) Continved . Assume That T doeg not

30 s‘lcu..ki 8-\(3 Eiﬁ&‘.«k ré‘.‘ma;ns, S."t&"cionurj.
g(1.81)N

As m (ﬁ)x ' Friction
N, neN, torces g0 T Therc
respective maxima
for TMmpending ship.

- T+ B(9.8))sin R0°— ag N, =0©
M, Ny + pg, N+ 15 (38)sin 20 =P =0
Soalutien : P=1(57.3 N J T = 472N

The 15- kg block slips 0p The mcadine while
_ﬂ'u:__ g"‘&j b\ue.k.. rﬂmn{ns S‘tq'\-{onqrj,




