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1. A shaft with a circular collar is inserted into the 30-mm-diameter hole in the bracket as shown.
Determine the maximum axial force P that can be applied to the shaft if:
(@) The allowable shear

stress between the collar shaft dia. = 30 mm

and shaft is 200 MPa,

and 35 mm | E collar dia. = 58 mm
(b) The allowable bearing f

stress between the collar
and the bracket is

20 mm J brack \
450 MPa. ¥ racket
@P
inserting shaft final position of
into bracket hole shaft supported
by bracket
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PRINT CLEARLY
Include proper units
Box-in your answers
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c —T) 20 kN
2. The rigid vertical pipe BC is supported by a pin at B and
the 8-mm-diameter steel cable AC. Assume
Es = 200 GPa and as = 12x10°/°C.
(a) Determine the change in length of member AC

when the 20-kN load is applied and the temperature
increases from +5°C to +80°C.

(b) Determine the horizontal displacement of the
connection at C.

SMy =0 = Ac(E)(4)- 20k ()
AC = 33.33kN T

8-mm-dia
steel cable

rigid

(33,333)(5)
a) SAC = lj?‘-(,oog)‘(aoomo“‘)

+ (S)axi0t)(75) = @Oafo&m‘

5—;0&‘03’2: 32+‘+1’1L3)(H cos O
© = 90.50 43°

. = §sin (0.5043) =Io.os§_a>m

PRINT CLEARLY
Include proper units
Box-in your answers
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3. Section AB of the shaft is solid steel and
section BC is a steel sleeve with a brass
core. The entire shaft has a 2-inch outside
diameter. The brass core in section BC has
a diameter of 1 inch. The shaft is fixed at
point A and a torque of 50 Ib-ft is applied
at end C. Determine the angle of twist at
point C. Assume Gg = 11,000 ksi and
Gg = 6,000 ksi.

600 (36)
I (2)% (1] X10°)

Ons

T+ Tg = Loo [b:n

0. = Ts(2%) - =
3 _ :
ét(a%_ﬁ) (11x10°)

O = 96

Student

0.5 in.

I in. P 7 =50 1bft = OO0 lbin

Ts = 5789 lbin
TB = 21,05 lbin
Bg=0s = O.,000857¢ rad

@c = 9:454”95 = 0.003all rad

PRINT CLEARLY
Include proper units
Box-in your answers
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4, Determine the maximum tension and compression bending stresses
at any location along the beam. The beam cross section is shown at
the right. Support your answer.
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PRINT CLEARLY
Include proper units
Box-in your answers
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5.

Determine the bending stress and the transverse shear stress
acting at point H in the beam shown. Point H is located 50 mm
above the z centroidal axis of the box cross section. Show your

results on the stress element below.

Yy
H *
ZSAI(N 80 kN . Soquga 300 mm
280 mm
4 N
+H § X
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PRINT CLEARLY
Include proper units
Box-in your answers
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H = q7erx (0

=10.717 Mfa




BE 110 - Mechanics of Materials Student
May 9, 2005

6. The strain rosette shown was used to obtain the following normal strain data on the free surface of an
aluminum plate (E = 70 GPa; v = 0.33). g5 = +770 pg; e, = +1,180 pg; .= -350 pe.
Determine:
Y (a) The stress components oy, o,, and 1, at the point.
(b) The principal stresses at the point.
(c) Show the orientation of the principal stresses on an
appropriate sketch.

€y =770 6)’ = 35O
2q¢ + Yry sinfSeas 57

x [1§6 = 770¢osz‘f§ - 350sin
Yxy = [THOH
\ - 7_0_"’£j.(77o&16"+(.33)(r3$oud'é)) = S|4l HP«/\
“ T <)) = =753 MPa
- A_ZQ_’(.LQ_q—-(—zsoNE"+(‘33)<770“° )) - ‘
TY T .33

Z\/ _ 70%1061 ([9‘-/'0 XIO_‘G) = S—I.OgMpfx
= 2(1.33)

Tz .
S =753 o [[BUID)y gos” - 8o.gq,«s7.o§m
L)) G;'/PZ:' ol —_\K o)\

|

_ 51,05 - 0
C) Zan A0 = ~5ig77.53 Bp = 300
-
27,01 Mfa
5 80,89 MPa

'\30.040

PRINT CLEARLY
Include proper units
Box-in your answers
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7. The 1.5-inch-diameter solid shaft is subjected to
loads P and Q, as illustrated in the figure. Determin
the maximum normal and shear stress at point A on
the shaft. [Hint: Please consider the principal and
in-plane maximum shearing stresses at A in finding

your answer.]
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Q=20001Ib
P=2001b ﬁ
4in. : f

= 5:35 7p$ :

solid shaft

1.5-in. diameter | |

PRINT CLEARLY
Include proper units
Box-in your answers
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8. Determine the support reaction at C 2
when there is a gap of 3/8-in. between
the bottom of the beam and the top of %L 1'
the support before9 the 2beam is loaded. / l l l l l l l l l ;
Assume EI = 5x10° Ib-in“.
//" [ BIB-Ef)*- D
ytf“ é '/
Re ,20)3 _ (20 ooo)(m) )
y ‘ e (! 2 ! 3(144) —120
SC_. = ~0.37S = 3 B G EL (r )
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x = (20
L_ = "‘f'q'
* (54)
1250 (84) 1250 (¥ (3¢)
§EL GET

Q. = 43,968 M)

PRINT CLEARLY
Include proper units
Box-in your answers





