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1. The wire AB is un-stretched when 6 = 45°. If a vertical load is applied at point A of the
bar AC, which causes 8 to become 47°, the normal strain in the wire is nearly:

a.0.0043
b. 0.0343
c. 0.0558
d. 0.0032
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2. The stress—strain diagram for an aluminum alloy specimen having an original diameter of 0.5
in. and a gage length of 2 in. is given in the figure. The modulus of elasticity for the material
approximately:
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a.10.0 (108) psi
b. 10.0 (2103) ksi
c. 14.0 (10%) psi
d. 14.0 (108) ksi

3. The yield stress for the situation in Problem #2is exactly:
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a. 50 ksi
b. 68 ksi
c. 53 ksi
d. None of the above
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4. The acrylic plastic rod is 200 mm long and 15 mm in diameter. If an axial load of 300 N is
applied to it, the change in its length is nearly:

Eplastic = 2.70 GPa, Vplastic = 0.4.

300N 300N

200 mm

a.0 mm

b. 0.500 mm
€. 0.350 mm
d. 0.126 mm

5. The change in diameter of the rod in Problem #4 is most nearly:

300 N 300 N

200 mm

The acrylic plastic rod is 200 mm long and 15 mm in diameter. An axial load of 300 N is applied
toit. Eplastic =2.70 GPa, Uplastic = 0.4.

a.0.00377 mm (reduction)
b. 0.00377 mm (increase)
c. 0.04356 mm (reduction)
d. 0.04356 mm (increase)

30f8



6. The beam is supported by two rods AB and CD that have cross-sectional areas of 12 mm? and
8 mm2, respectively. What is position d of the 6-kN load so that the normal stress in each rod is
the same? [HINT: Free Body Diagram of the beam and Statics analysis will help]

Hi : 0

6 kN
d
3
AR = C
| 3m |
a.2.2m
b.1.2m
c.3.0m
d31m
7. The principal normal stresses on the element shown are:
B MPa

Yy
80 MPa X 80 MPa
—_—
A

—J]— 25MPa
¥ 50 MPa

a. 54.6 kPa; -84.6 kPa
b. 54.6 MPa; -84.6 MPa
c.54.6 MPa; 84.6 MPa
d. None of the above
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8. The wall thickness of a 4-ft-diameter spherical tank is 5/16 inch. If the stress is limited to
8000 psi, the allowable internal pressure is most nearly:

a. 608 psi
b. 108 psi
c. 300 psi
d. 208 psi

9. The W12 x 50 structural member is made of A992 steel and is used as a column that has a
length of 20 ft. If its ends are assumed pin supported, and it is subjected to an axial load of 150

Kip, what is, most nearly, the critical normal stress if Gvield = 50 ksi?

20 ft

P 4
= S 2 00 e
-3 4q

a. 19 ksi
b. 25 ksi
c. 55 ksi
d. 66 ksi

10. The factor of safety for the situation in Problem #9 is most nearly:
The W12 x 50 structural member is made of A992 steel and is used as a column that has a length

of 20 ft. The ends are assumed pin supported, and it is subjected to an axial load of 150 Kip,
Ovield = 50 ksi?

a.
b.
c
d

ZI—‘ooN

one of the above

50f8



11. The maximum positive shear force anywhere on the beam is most nearly:

L'—to kP
SO Kip-ft 2 KiP M SO Kip-ft

(f";'ﬁ i\",‘,p

”fz.o'“‘, f |0’

20/ H
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a. 40 kip
b. 30 kip
c. 20 kip
d. None of the above

12. The maximum negative bending moment anywhere in the beam of Problem #11 is most
nearly:

wuiagplaild vl uc vaudllly culiuiuui DLIUW[I

artial credit. Lq' o kP
so Kip-f¢ 2 KiP M SV Kip-f£
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S

\
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a. 20 kip-ft
b. 50 kip-ft
c. 30 kip-ft
d. None of the above

60f8



13. A wood beam is reinforced with steel straps at its top and bottom as shown. Determine the
maximum bending stress developed in the steel if the beam is subjected to a moment of M =
150 kN-m. Take E, = 10 GPa, Es = 200 GPa. [Hints: Convert Wood to Steel; Note the
Transformation Factor, n]

40 mm

A\

400 mm
[

- M = 150 kN-m
< I 40 mm

q/v
2()() mm

)

/A

™M

.90 MPa
. 13 MPa
.18 MPa
. 43 MPa

o O T o

14. The maximum bending stress developed in the wood for Problem # 13 is most nearly
(Remember, you have converted Wood to Steel in Problem #13):

a. 2 MPa
b. 4 MPa
c. 6 MPa
d. None of the above
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15. The correct bending moment equation as a function of distance X along the beam (from left
to right) is (Consider the beam is Horizontal):

Mo

-

a. M(x) = M,

b. M(X) = (Mox/L) + M,

c. M(X) =- (MoX/L) + M,
d. M(X) = - (Mox?/L) + MoX

80f8
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a. 0.0043
(6.0.0343
c.0.0558
d. 0.0032

The wire 4B is un-stretched when 6 = 45°. If a vertical load is applied at point A of the
bar AC, which causes 6 to become 47°, the normal strain in the wire is nearly:
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jiameter of 0.5
2. The stress—strain dmgram for an aluminum alloy specimen having an original diam

m. and a gage length of 2 in. is given in the figure. The modulus of elasticity for the material
approximately:

E o (ksi)
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a.10.0 (103) psi
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~c¢. 14.0 (10%) psi

d. 14.0 (10%) ksi

3. The yield stress for the situation in Problem #2 is exactly:

o (ksi)
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(a,50 ksi

b. 68 ksi
c. 53 ksi

d. None of the above
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0.7m 0.015m .
4. The acrylic plastic rod is 200 mm long and 15 mm m diameter. If an axial load of 300 N is
applied to it, the change in its length 1s nearly:
Eplasic = 2.70 GPa, Uplastic = 0.4.

\T«\: P = 300N =P . 300N =g, N([mm?* ov 100,000N[m?
1004 €y E=2700Pa A 3000mm™ 7
V=0.Y WN 30N
‘—————mem-———l
Ex.8 Lo
€
6 - _Q-_ B lOOlOOO_Eﬁ_ =

b O E "2y VA
¢. 0.350 mm
(d 0.126 mm

€= AL

Lo
AL= Elo

5. The change in diameter of the rod in Problem #4 is most nearly:

300N 300N
1‘ Zlmmm-——J

A=0.5m2 or 2000mm?
The acrylic plastic rod is 200 mm long and 15 mm in diameter. An axial load of 300 N is applied
to it. Ephmc =2.70 GPa, Uplastic = 0.4.

(2)0.00377 mm (reduction)
b. 0.00377 mm (increase)
c. 0.04356 mm (reduction)
d. 0.04356 mm (increase)

30f8



g- Th;: beam is Supported by two rods A8 and CD th
mm?, Tespectively, What is

at have cross-sectional areas of 12 mm? and
o !) v
the same? [HINT; f;

position @ of the 6-kN load so that the normal stress in each rod is
¢¢ Body Diagram of the beam and Statics analysis will help]

il
A
1 B D
e
d
— = “ = ~——
A I:‘ S ;_:i:(_
| 3m —
a.22m Uw
@ 1.2 m \L
c.3.0m R e e~ AN
d31m | 1
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7. The principal normal stresses on the element shown are:
B MPa

y
80 MPa l x || 80ompa
A

—> 25MPa
1’ 50 MPa

a. 54.6 kPa; -84.6 kPa

(6)54.6 MPa; -84.6 MPa
c. 54.6 MPa; 84.6 MPa
d. None of the above

40f8



e — Min =7

@
&» C Ofuin —~ = 0.31251N

8 The wall thickness of a 4-ft-diameter spherical tank is §/16 inch. If the stress is lmiied
ost nearly:

8000 psi, the allowable internal pressure is m

[ 2 21261 |
a. 608 psi Or = P [ Min"+ O';(,q"p S |
b. 108 psi Min? - 0.31251n% )
¢, 300 psi
(@hos psi 200.1U PS)

9. The W12 x 50 structural member is made of A992 steel and is used as a column that has a
length of 20 ft. If its ends are assumed pin supported,and it is subjected to an axial load of 150

kip, what is, most nearly, the M@W_ﬁ&’i&if OYield = 50 ksi?
P=150Wp

facdun A .
Oyierd = 20 k!

/\ §

a./19 ksi
®§2S ksi
.55 ksi
d. 66 ksi

10. The factor of safety for the situation in Problem #9 is most nearly:

The W12 x 50 structural member is made of A992 steel and is used as a column that has a length
of 20 ft. The ends are assumed pin supported,and it is subjected to an axial load of 150 kip,

GYield = 50 ksi?
P = O—- A
(@2 T
b. 3 Y
¢l
d. None of the above

50f8



B g 5 — = m— *

1. The maximum positive shear force anywhere on the beam is most nearly:

qu kP
sv Kip-ft 2 RiP/ft SV Kip-f

()

40 ki P o S T
g.soﬁg | 1,
©20 kip ‘ |

d. None of the above [

12. The maximum negative bending moment anywhere in the beam of Problem #11 is most
nearly:

1« yo kip
P Kip-ft 2 RIP M SO Kip-ft

%2000 e
Fﬂl v 20/ 44""—__#

) | i
a. 20 kip-ft 0
(b) 50 kip-ft
0

c. 30 kip-ft 0 00— N [
I

d. None of the above
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13. A wood beam is reinforced with steel straps at its top and bottom as shown. Deterpyine the

maximum bending stress developed in the steel if the beam is subjected to a momep; of M=
150 kKN-m. Take E, = 10 GPa, E, = 200 GPa. [Hints: Convert Wood to Stee]: Note the

Transformation Factor, n]

M= I50UN-mM
Ew=10GPa
ter = 2000Pa

40 mm

400 mm
LM = 150 kN-m

’3;‘ /;/4() mm

200mm (4o mm ) = g000mM *
T,=10uu

————

200 mm

ra

.90 MP
T

13 MPa
Ig);s MPa
d. 43 MPa

14. The maximum bending stress developed in the wood for Problem # 13 is most nearly
(Remember, you have converted Wood to Steel in Problem #13):

2 MPa
b. 4 MPa
c.6 MPa
d. None of the above

70f8



15. The correct bending mo

o right) is (Consider the beam s Horiz

ment equation as a function of distance X along the beam (from left

ontal):

(*)——"Mof‘
@(X) = (Myx/L) + M,
\_ 6M®E) =- (MxL) + Mo

Z

d-M(9)-=- (Mox?/L) + Mx

Mo X
T
o -
“’_’——_'—_ L _’__s’
Mo (¥)
80f8
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1. The wire 4B is un-stretched when 8 = 45°, If a vertical load is applied at point A of the
bar AC, which causes 6 to become 47°, the normal strain in the wire is nearly:

a, 0.0043

,)0.0343
c. 0.0558
d. 0.0032
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2. The stress—strain diagram for

in. and a gage length of 2 in. is given in the figure. The mo

approximately:

a.10.0 (10%) psi

b. 10.0 (10%) ksi

F L 14.0 (10%) psi
14.0 (10) ksi

an aluminum alloy specime
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3. The yield stress for the situation in Problem #2 is exactly:

i

/ a. 50 ksi
. 68 ksi
53 ksi

d. None of the above
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4, The acrylic plastic rod is 200 mm long and 15 mm in diameter. If an axial load of 300 N is
applied to it, the change in its length is nearly:

Eplastic = 2.70 GPa, Uplastic . 0.4

L' L 300N (' ittt ot o, T

I 200 mm

a.0 mm
"\ b, 0.500 mm Enny = L-Lo

/ @%350 mm Lo
d. 0.126 mm

\

5. The change in diameter of the rod in Problem #4 is most nearly:

300N 300N
‘—* 200 mm *-l

The acrylic plastic rod is 200 mm long and 15 mm in diameter. An axial load of 300 N is applied
toit. Ep[as(ic =2.70 GPa, Vplastic = 0.4.

N

/
.0.00377 mm (reduction)

0.00377 mm (increase)
€. 0.04356 mm (reduction)
d. 0.04356 mm (increase)

30f8



. mm? and
6. The beam is supported by two rods 4B and CD that have cross-sectional areas of;n liach s
8 mum?, respectively. What is position d of the 6-kN load so that the normal Siress
the same? [HINT: Free Body Diagram of the beam and Statics analysis will help]

a.22m

1.2m
c.30m
d31m

7. The principal normal stresses on the element shown are:

B MPa

y
80 MPa ‘ X 80 MPa
‘ L A

—+1 - 25MPa
VL 50 MPa

a.54.6 kPa; -84.6 kPa
{1?54.6 MPa; -84.6 MPa
c. 54.6 MPa; 84.6 MPa
d. None of the above

40f8



8. The wall thickn

! ess of a 4-ft-diameter spheri : : C o .
8 i Spherical tank is 5/16 ;
000 psi, the allowable mternal pressure is most nearly: meh. 1fthe stress s limited to

a. 608 psi

b. 108 psi
¢. 300 psi

l9e.nThe V;{;Z x 50 §tructural member is made of A992 steel and is used as a column that has a
: gth o .0 ft. If its ends are assumed pin supported,and it is subjected to an axial load of 150
kip, what is, most nearly, the critical normal stress if Gyield = 50 ksi?

5
/

a. 19 ksi

25 ksi
C. 55 ksi
d. 66 ksi

10. The factor of safety for the situation in Problem #9 is most nearly:

The W12 x 50 structural member is made of A992 steel and is used as a column that has a length
of 20 ft. The ends are assumed pin supported,andit is subjected to an axial load of 150 kip,

OYield = 50 ksi?

b.3
c. 1
d. None of the above

50f8



i early:
11. The maximum positive shear force anywhere on the beam is most 1 ly

yo kP
5o Kip-ft 2 RiPfft §v kip-ft

( rgyfﬁc@——jl )
T A "ﬁgni/’

| g

.\ | \ .

a. 40 kip
b. 30 kip
20 kip

None of the above

12. The maximum negative bending moment anywhere in the beam of Problem #11 is most

nearly:

an var
v Kip-ft 2P Mt SO Kip-ft

( %’j";‘i"ﬂ)

B .
ll A 7 7, 20";" ful‘lf
g/ 20/ _ﬂr__'_"._,\;
¥— }‘fl‘

.\ J \ .

a. 20 kip-ft
)50 kip-ft
c. 30 kip-ft
d. None of the above

60f8



13. A e ,
maxim;jv"?og b:%}m is reinforced with steel straps at its top and bottom as shown. Determine the
ending stress developed in the steel if the beam is subjected to a moment of M =

150 kN- i
5 KN-m. '_l'ake E, = 10 GPa, E, = 200 GPa. [Hints: Convert Wood to Steel Note the
ransformation Factor, n]

a. 90 MPa

/\ b, 13 MPa
8 MPa

d. 43 MPa

e

14. The maximum bending stress developed in the wood for Problem # 13 is most nearly
(Remember, you have converted Wood to Steel in Problem #13):

@2 MPa
b. 4 MPa
c.6 MPa
d. None of the above

70f8




15. The correct bending moment equation as a function of distance X along the beam (from left
to right) is (Consider the beam is Horizontal):

N2 M) =M,
/  b.M(x) =(Mx/L) +M,
CIM(x) = - (Mox/L) + M,
M(x) = - (Mox?/L) + Myx
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. The wi :
bar A (fr ewiBl:S un-stretched when # = 4. If a vertical load is applied at pomt A of the
, which causes 6 to become 470, the normal strain in the wire is nearly:

=

a. 0.0043
@ 0.0343
c. 0.0558
d. 0.0032
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2. S e i
Y ];l:]z satress—stram diagram for an aluminum alloy specimen having an original diameter of 0"51
gage length of 2 in. is given in the figure. The modulus of elasticily for the MElerE

approximately :

o (ksi)

077 e N e
60— ==p=T— N B
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20( ; W
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50

a. 10.0 (10%) psi ——
=

(D 10.0 (10%) ksi
c. 14.0 (10%) psi
d. 14.0 (103) ksi

3. The yield stress for the situation i Problem #2is exactly:

o (ksi)

70 T [ T TN — — 1
s I 1 T
60— 1 | 1 T 1T
50 T
40 7 i ——
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20| L
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0
0 0.02 0.04 006 0.08 0.10 0.12 014 |

GRS OO0 00 ot
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@ 50 ksi
b. 68 ksi

c. 53 ksi
d. None of the above




4. The acrylic plastic rod is 200 mm

. . long and 15 mm in diameter. If an axial load of 300 N is
applied to it, the change in its length is nearly: N
Epl:mic =2.70 GPa, Uplastic = 0.4. T D) \ - j_?t_kz
=y T
QN e ——— e —

PL _ (200N) (.20
a. 0 mm % =

= = 0B 2
5,2m%) (23Fe0 L

b. 0.500 mm AE (’b:.?m) (27€ MQ

¢. 0.350 mm

@0.126 mm 352 * 200
= %5! ZML

5. The change in diameter of the rod in Problem #4 is most nearly:

-—( —

300N 300N
I-\ 200 mm \-’

The acrylic plastic rod is 200 mm long and 15 mm in diameter., An
to it. Ephmc =2.70 GPa, Uplastic = 0.4,

axial load of 300 N is applied

e e,

A

/\a. 0.00377 mm (reduction)
b :

3 i tmgeas_s)
0.04356 mm (reduction)
:dw. i )

30f8




- : £ 12 mm? and
6. The beam is supported by two rods 4B and CD that have cross-secnonal areas o cachrod is

8 mm?’, respectively. What is position  of the 6-kN load so that the normal StT;]SS n

the same? [HINT: Free Body Diagram of the beam and Statics analysis will he

a.2.2m

@I.Zm
o3

g 3

7. The principal normal stresses on the element shown are:

B MPa

y
=0 MPL_}. L x| lao MPa
A

—t— 25MPa
v 50 MPa

N 4. 54.6 kPa; -84.6 kPa
/ b, 54.6 MPa; -84.6 MPa

\@l\lone of the above
40f8




/

8. . ; .
The wall thickness of a 4-ft-diameter sphericaltankis 5/16 inch. If the stress is limited to

80 i : 3
%(?0 psy, the allowable mternal pressure is most nearly: 6 pL ~ (;( r
08 psi ¢ T TS5
\ e by
¢. 300 psi - : S
d. 208 psi r- _33_;}3 (S00m) (;23_85_3_
VAN

9. The W12 x 50 structural member is made of A992 steel and is used as a column that has a
‘ length of 20 ft. If its ends are assumed pin supported, and it is subjected to an axial load of 150

kip, what is, most nearly, the critical normal stress if Gield = 50 ksi?

P
2y -
20 ft
P
N
/ 19 ksi
&25 ksi
¢. 55 kst
d. 66ksi

10. The factor of safety for the situation i Problem #9 is most nearly:

The W12 x 50 structural member is made of A992 steel and is used as a column that has a length
of 20 ft. The ends are assumed pin supported,andit is subjected to an axial load of 150 kip )

Ovield = 50 ksi?

¢

2
3
c.l
d. None of the above

50f8




11. The maximum positive shear force anywhere on the beam is most nearly:
yo wif

5o Kip-ft 2Pt sv kiPH

E
|

a. 40 kip I

b. 30 kip ‘, ; —
20 kip | |

d. None of the above |

12. The maximum negative bending moment anywhére in the beam of Problem #11 is most
nearly: _—

S N S /
L%a\ci? sl
PR ZRip/fE Sokipf
T L &l
L= )
! A‘# 2 7 B >
; fza"“’ fumf
P AN 20/ ' o
— LR
a. 20 kip-ft
@ 50 kip-ft
c. 30 kip-ft

d. None of the above

60f8




13. A wood bea}m is reinforced with steel straps at its top and bottom as shown. Determine the
maximum bending stress developed in the steel if the beam is subjected to a moment of M =

150 kN-m. Take E,, = 10 GPa, E; = 200 GPa. [Hints: Convert Wood to Steel; Note the

Transformation Factor, n]

400 mm
|

( /;/ 40 mm

(2]

| S y
SOk
\/ —~
a. 90 MPa Z o)
b. 13 MPa
c. 18 MPa
B 43 MPa

14. The maximum bending stress developed in the wood for Problem # 13 is most nearly
(Reme mber, you have converted Wood to Steel in Problem #13):

N

/ a,2 MPa
4 MPa
c. 6 MPa

d. None of the above

70f8

LM =150 kN'm



5. The correct b om left
endin he beam (fT
nomen i i X along t
- t ding moment equation as a function of distance

to right) is (Consider the beam is Horizontal):

Mo

(ak Y

a. M(x) =M,

b. M(x) = (Mox/L) + M,
©M(x) =- Mox/L) + M,
d. M(x) = - (Mox?*/L) + Mox

80f8
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