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CONCORDIA UNIVERSITY -
Faculty of Engineering and Computer Science
ENGR 24212 STATICS, Section X, Fall 2001
(: -
Test #1
Attempt all questions. Only non-programmable calculators are permitted. " Time: 60 minutes.

Marks: 10 points per problem (Total is 30).

1.

In Figure 1 below, if the crate has a weight of 100 N, determine the magm'iudevof the tension in
cable CD and the angle 6.

Two forces F, (50 N) and F, (40 N) act as shown 1n Figure 3 below.
(2)  Replace the forces with an equivalent force-couple system at the origin.
(b)  Determine the magnitude and the direction cosines of the resultant force.
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CONCORDIA UNIVERSITY Zp2 / {
Faculty of Engineering and Computer Science f

ENGR 242/2 STATICS, Section X, Fall 2002

N

Test #1

Attempt all questions. Only non-programmable calculators are permitted. Time: 60 minutes.

Marks: 10 points per problem (Total is 30).

1. InFigure 1 below, three cables are jointed at the junction ring C. Determine the tensions in cables
AC and BC caused by the weight of the 30-kg cylinder.

2. In Figure 2 below, the rectangular plate is supported by hinges along its side BC and by the cable
AE. If the cable tension is 300 N, determine the moment of the force about the axis of the hinges.
Note that E is the midpoint of the horizontal upper edge of the structural support.

3. InFigure 3 below, a motor with a weight of 32 N is mounted on the floor. Find the resultant of the
weight and the forces exerted on the belt, and determine where the line of action of the resultant
- intersects the floor.

Figure 1
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CONCORDIA UNIVERSITY Tov / [
Faculty of Engineering and Computer Science

/“> ENGR 242/2 STATICS, Section X, Fall 2002

- Test #2

Attempt all questions. Only non-programmable calculators are permitted. Time: 60 minutes. .

Marks: 10 points per problem (Total is 30).

1. Determine the tension in cables BC and BD and the reactions at the ball-and-socket joint A for the
mast shown in Figure 1 below.

2. The 3-m-wide rectangular gate is pinned at its center C. Determine the torque M that must be
applied to its central shaft in order to open the gate. Specific weight of water: y,, = 9810 N/m’.

3. For the plane area shown in Figure 3 below, determine
(a) the first moments of area with respect to the X and Y axes,
(b) the location of the centroid, and
(c)  the volume of the body of revolution obtained by rotating the area about the X axis.

All dimensions in mm. l 40 . 40

s

Figure 3
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CONCORDIA UNIVERSITY ~ T9%/{
Faculty of Engineering and Computer Science
ENGR 242/2 STATICS, Section X, Fall 2002

Test #3

Only non-programmable calculators are permitted.
Marks: 10 points per problem (Total is 30).

Saruman, the wizard turned evil, is preparing an army in his lair in Isengard. Your help is needed to
analyze some of the machines and structures to prevent Darkness from laying its grip on Middle-Earth.

1. A crane used to hoist material in Isengard is a truss loaded as shown in Figure 1 below. Determine the
force in each member and state whether each member is in tension or compression.

2. The pair of tongs shown in Figufe 2 are used to tame Trolls when they misbehave. Determine the
forces exerted at E and F on tong DEF.

3. A beam is used to bridge a deep chasm as shown in Figure 3 below. The Troll at B on the left
represent a point load of 20 kN while the army of goblins on the right between C and E represent a
distributed load of 2 kN/m. Draw the shear and bending-moment diagrams for the beam.

3200 N
- 0 mmSO mm A 30 mm60
L 2m 2m . 2m A .\ /, '
@
Al C 'E A B\ 50 mm
70 mm
3 F i
H} 7 Q15
B D G 1 240 mm
1
Yooy
Figure 1 ' Figure 2

2 kN/m
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CONCORDIA UNIVERSITY
Faculty of Engineering and Computer Science e 7

ENGR 242/2 STATICS, Section X, Fall 2001

Test #2 |

Attempt all questions. Only non-programmable calculators are permitted. Time: 60 minutes.

Marks: 10 points per problem (Total is 30).

1. In Figure 1 below, the concrete slab is subjected to four parallel forces. Determine the magnitude
and direction of the equivalent resultant force and specify its location (X, y) on the slab. Take
F, =30kN and F; = 40 kN. '

2. The link shown in Figure 2 below is pin connected at A and rests against a smooth support at B.
Find the reaction components at A and B.

3. For the area shown in Figure 3 below, determine by direct integration ,
(a) the first moments of area with respect to the X and Y axes, and
(b) . the location of the centroid. (Express your answer in terms of a and A.)

-
P4

Figure 2

Figure 3 , x




Solution Tet+ #X ENGR- 43 , Sedhss X, 0. s

#1’ Eqm‘va){m‘f' ‘Fbru.—- va(‘z i)/54ﬁvv- at G\fz),\n,‘
R‘ZF= Jo+ 50 + 30+40 —> R=]490N.

N\i*- EyFF 2 -0-20-3-50-11-30~13-90 = - |@ANm =yl 5 y= -59;0 A L g
-1
M = Zx F= =100 -4.50~0.70-10-40 = ~BC0 N~y = x L — Xz =530 : 5
‘ - 140

QZMQA: 0,75 R& - =60 ~90 =O—9R8=&Df)bj

qON'hA‘iFX: Aﬂ‘ 5)'\/\30 Q&:O D A’xszON

: 9 Z Fy = AY e (_0530"26 "{)O:C —d A‘y"gg} I\
Lo v

at r=a, yzbh — k‘vl,g_;
ép posk _L)B_Xz r }( = :/5
& 3 h
u(A = X "(Y = 3_.%. 7; dl\// -
. R A= I(A/L‘ A ft\ 3‘/ o{y = & ‘jféj’_i“.;,iah
%:_Ei—.ﬂlmi of anen abodt X e o EJIN +1, 4 J
Q,L:m 4 f’“ A, - & yE,2 )0 =32 ah
m ol SR N 2 "3
EMMW...L.;}’ of  Anean A.Lou+.)/: »
o f e @ 1}_‘3/? o 273 5 i lo
X = ._D:-X 3__,.5._.% " ~2..-4‘i:‘ — iY = & o
<~ . _—
Y= Oxz/= "2, ,_‘.4_:/ — 1y:=4h
¥al Kl N atks ! #




=NCORDIA
JNIVERSITY

=

COURSE NUMBER SECTION
Statics ENGR. C242/2 01, T, V, X, ¥, XX
EXAMINATION DATE TIME .= OF PAGES
Final December 15, 1984 9:30 - 12:30 3
INSTRUWCTOR DIVISION
>rofs. Douglass, Boldman, Stathopoulos, Troitsky & Zielinski Day and Evening

MATERIALS ALLOWED:

Any calcu

lating device

GPECIAL INSTRUCTIONS:

Do any five questions.

A1l quest

jons carry equal weight.

Only the first five problems presented will be graded.

1. A balloon is held by three cables as shown. If the tension of cable AC
is 2500 1b., what is the total 1ift force provided by the balloon?

Th = SRS




2. The rigid L-shaped member ABC is supported by a ball an¢ socket at A

and by the three cables BD, Bt and CF as shown.

Determine the tension

in each cable and the reaction components at A caused by ino 5-KN force

appiied at G.
1Y
/"
VW E
)V
A
=
|.25 = D
E 3 m

3) For the cross-hatched area shown:

VSKN

a) Locate the centroid with respect to the OX axis.
—b) What is the volume generated if this area fis rotated

7 about the OX axis?

o - 36
=Z0 o
54 ‘/ '
\/‘ > 2*77”57
5 ‘L
7 “Z
- (’
L2 T
= Zal-
i
Va
I
,//

100 degrees

'\:,

\
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UNIVERSITY | &F |
COURSE ) { : TUMBER SECTION
Statics 1 ENGR. C242/2 . 01, V, X, ¥, AA
EXAMINATION ] DATE , TIME , = OF PAGES
Final L December 15, 1983 19:00 - 22:00 4
INSTRUCTOR I f

Profs. Goldman, S #ho

'L'ﬁ-"“lf\ ' ‘ DiVISION
poulos, Troitsky & Zielinski Day and Evening

MATERIALS ALLOWED: ' i ’ f
_ Any calculati
Pl

‘ a

ng device3

SPECIAL INSTRUCTIONS: : |

i

Do any five problems.
A1l questions carny e

:9
Only the first five problems presented will be graded.

i l
]
j

i
1

1. The steel f#amé
shown, determjne

qual weight

: !

AEBCDE 15 supported at a fixed connection at A. For the loading

the components of the reaction in the X, Y, Z direction at A

about each axis to kgen_Ihe_irnme_in_equlllbclum

and the moments

A\
\o—L22




+

-2 -

The rigid L;shaped member ABC is supported by a ball and socket at A
and by the three cables BD, BE and CF as shown. Determine the tension

in each cable and the reaction components at A caused by the 5-KN force-
applied at G.

1y - N
'Tguf(h% 2
q.a0)
F - ( VRS g
~ | ALY
g Sl

. o G/ - )45"1

A : . / ! . 0.75,.1 ;‘L :

.B ) i ﬁ
D ‘ ;
1.25= V &?& = \C( Zt v
- s | 5 kM T

ANy =e

\ L, =-3KN
a) Locate-the centroid with respect to the OX axis. 8

b) What is the volume generated if this area is rotated 100 degrees
about the 0X axis? ’

3) For the cross-hatched area shown:

\ — 00
= IW v =
V=T R R0
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CONCORDIA UNIVERSITY
Faculty of Engineering & Computer Science
ENGR 242/2 STATICS, Section V, Fall 1996
Test #1
Attempt all guestions; only calculators permitted. ~ Time: 75 minutes

Marks

35 (1) Struts AB and AC in Fig. 1 can transmit
only axial tensile or compression forces.
Determine the forces in struts AB and AC
and the tension in cable AD when force
F = 1250 kN.

o QO@AMQ“:

35 (2) The tension in cable AB is 2 kN in Fig. 2. (a) What are the magnitude and direction

- of the moment about point D due to the force exerted by the cable? (b) What is the
moment about the shaft CD due to the same force? Draw a sketch to indicate the sense
of the moment about the shaft.

30 (3) A bracket is subjected to the force-couple system shown in Fig. 3. Deterfnine (a) the
magnitude and direction of the single equivalent force; (b) the perpendicular distance
from support O to the line of action of the equivalent force.

e
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CONCORDIA UNIVERSITY
Faculty of Engineering & Computer Science

ENGR 242/2 STATICS, Section T, Fall 1995

Test #2
Attempt all questions; only calculators permitted. Time: 75 minutes
Marks :l
35 (1) As shown in Fig. 1, the boom AC is 3 L3

supported at A by a ball-and-socket
joint and by two cables BDC and CE.
Cable BDC is continuous and passes
over a frictionless pulley at D. Cal-
culate the x, y, z components of
reaction at A if a crate, having a 6 ft
weight of 80 1b, is suspended from
the boom.

30 (2) The plakin Fig. 2 is of uniform thick-
ness and is made of homogeneous
material whose mass per unit area of
the plate is 2 kg/mz. The vertical
reactions at A and B are 6 N and 10 N,
respectively. What is the x coordinate
of the centroid of the hole? Fig. 1

35 (3) Determine the force in members GH and DE of the symmetric truss under the given
loads in Fig. 3. State whether the two members are in tension or compression.

I5m 3 I.5m !
N . D 2kN} /-
I'm B Y (N | . -
CXTTTN
3m . / ‘
Pota RV AN
A Iz iH MR [E
A, IkN  VISkN  §3kN 1R
Fig. 2 Fig. 3



CONCORDIA UNIVERSITY
Faculty of Engineering & Computer Science
ENGR 242/2 STATICS, Section V, Fall 1996

Test # 2

Attempt all questions; only calculators permitted.. Time: 90 minutes

(h

2)

(3)
4

The door shown in Fig. 1 has a mass of 25 kg and is supported in a horizontal position by two
hinges and a bar. The hinges have been properly aligned; therefore, they exert only force reactions
on the door. Assume that the hinge at B resists any force along the axis of the hinge pins.
Determine the reactions at supports A, B and D. (35 marks)

A square viewing window is located in a large water tank as shown in Fig. 2. Determine the
resultant force R exerted by the water pressure on the window and locate its line of action with
respect to point A at the top of the window if [ = 2" m,d =3 mand A =5 m. Use 1000 kg/m* for

the density of water. (25 marks) e

A

Fig. | Fig. 2
Determine the forces in members B(L‘/ BD, Ci{ and CE of the truss shown in Fig. 3. (25 marks)

Two prismatic homogeneous bars AB and BC of length / and 2, respectively, are rigidly joined at
B at an angle of 120° to each other, as shown in Fig. 4. In the suspended position shown, AB makes
an angle o with the vertical string OA. Determine the value of .. (Hint: the resultant of the weight
of the bars should be along OA, 15 marks) o

A

X la

g )120°

2

Fig. 3 Fig. 4



CONCORDIA UNIVERSITY
DEPARTMENT OF CIVIL ENGINEERING
TEST # 3 ENGR 242/2 - STATICS
PROFESSOR M.S. TROITSKY
TIME: 11:45 - 13:00 DATE: Nov.. 27,1987

INSTRUCTIONS : CLOSED BOOK EXAMINATION.
SOLVE ANY THREE PROBLEMS. TOTAL MARKS: 30

1. Locate the center of gravity of the sheetmetal form shown below.
./ 2. Determine the force in member GJ of the truss shown. (Hint: Use section a-a.)

3. Draw the shear and bending-moment diagrams for the beam and loading sho‘.;m.

.~ 4. A block of mass m = 20 kg rests on a rough plane as shown. Knowing that o = 25%and 1 =
0.20, determine the magnitude and direction of the smallest force P required (a) to start the
block up the planer, (b) to prevent the block from moving down the plare.

I
B
\
4
&
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z
w
3
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e
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/
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2. Draw the shear force and bending moment diagrams for the beam loaded as shown; indicate peak values. Write an

equation for the shear force and the bending moment for section AD. Also, locate the points of zero moment on the
beam. Answer this question on this sheet.

20 kN/m
JO KN
40 &N
TIRHIRRRR Y,
¢ A o7
frm 3m i

Page 3/3 7



*GNCORDIA
INIVERSITY

= w\f) -

YURSE NUMBER T SECTION

atics ENGR 242/2 T, V, X, XX, Z

(AMINATION DATE TIME # OF PAGES
nal , December 7, 1995 14:00 - 17:00 Five (5)
STRUCTOR

‘ofs. Athienitis, Goldman, Haseganu, Stathopoulos (Coordinator), Wu

ATERIALS ALLOWED:
andard calculator only

'ECIAL INSTRUCTIONS:

0 questions 1 to 5 and either one of 6 or 7. All questions carry equal weight.

QUESTION 1

Blocks A and B weigh 300 N and .
200 N, respectively. Using the
coefficients of static friction
indicated in the diagram, determine
the greatest weight of block C ..
without causing motion.

cct”‘."'\ E-_‘-;’L e
, F=ro a
e (L <
;, N ’/...—4-- ":’L ‘L
RN "
s
! Y ‘/:
N ;
A
QL%STION 2

The structure shown is composed of
two light bars and a cable. There is
no resistance to rotation about and
sliding along the axes of the two
slides at B and D. Find the tension
in the cable when the structure is
subjected to thc 100-N load

,[

g

MO, o Q-’P"“‘! ‘_(‘//’
B J% ‘ 1t
SMOOTH

~
y B



UESTION 3

For the truss shown, calculate the reactions at F and J and obtain the forces in the members
BC, BG, CI and IJ. Show these in a clear sketch of the truss indicating tension or
compression.

| | I 1
R
vaQL
N\ - 30 &N
_ A B 45 c D £
) - - -
) | ¢
, o . -
g » ‘ . '»
I —— .
\0 # t 3 X i
g G bo-QN ' @' %%“;\Am ‘ i \ ‘\jd
“ O\ \TL N b ,\r“
= F » \ A\' 0} N S ‘4.'
- W LA
= W U W
QUESTION 4 ‘

After the frame is set up, a 2-kip load is placed at point F and a turn buckle G is tightened so
that the tension in member BD is 5 kips.

a) Find the reactions at A and E and the forces in the pin at C.

b) At section 1-1, what is the shear, bending moment and axial force in the member?




QUESTION 6
Determine the distance a so that the center of gravity of the sheet metal form is located 0.2 m

from the y-axis. The thickness of the sheet is negligible.
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QUESTION 7 ¥ B »
For the plane region with the circular cutout shown,
find the moments of inertia with respect to
(2) the horizontal x-axis, ie. I; and
(b) the horizontal centroidal axis, i.e. [,
!
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A eay) l_’) write an equation for the bending moment valid in section BC of the beam, and locate  ¢* " 7
the point of zero moment in this section. - @,o.“
i \ . & Wt AN N
. gt LA
¢ 7!;5.’#&) \ . : oo \} h
T ) 4 X8 L " L
; %" ¥{ e ! 4w 1 ‘\
Y i A= N 20 Ty
&8 KT i ‘ A (= AR/, Mo | BAR
S oo L 1
‘ ’ C Ao

AL N ,‘+é



=

CONCORDIA UNIVERSITY
DEPARTMENT OF MECHANICAL ENGINEERING

COURSE: NUMBER: SECTION:
STATICS ENGR 24272 T
EXAMINATION: DATE & TIME: # OF PAGES:
MIDTERM2 November 25, 1999, 8:30 - 9:45 pm 3

INSTRUCTOR:  Dr. Eliza M. Haseganu

MATERIAL ALLOWED: ® NO o YES
CALCULATORS ALLOWED: o NO ® YES (non-programmable)
SPECIAL INSTRUCTIONS: ' Answer questions 1 and 2 for 35 marks each, and question 3 OR 4, for 30

marks. Question 2 should be answered on the separate sheet provided.

60 kN

1. Determine the forces in members GE, EJ, JK, and KC of the truss shown, 3
and indicate whether these members are in tension or compression. Use ¥ 306N
the method of joints combined with the method of sections. Indicate with T H A
justification the zero force members. ‘

.

! E
£
M

b D 45 kA
. ¢
ik - ¢
}4s”,

: i

£ (734 :

2. Draw the shear force and bending moment diagrams for the beam loaded i b | B
as shown; indicate peak values. Write an equation for the shear force and NI oY
the bending moment for section AD. Also, locate the points of zero “‘s,,,
moment on the beam. Answer this question on the separate sheet provided. em |

20 “Vn
10 kN
A0 kN v
1 HTHHT Y ) B
¢ A X0
- A Page 1/3
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3. The gate OA is located at the end of a 2m wide channel and is supported
by hinges along its top edge. The gate is held in its closed position by a
cable and a weight W, as shown. Determine the minimum magnitude of the
weight W necessary to keep the gate closed when the water level riches O. W

Consider the density of water p = 1000 kg/m3, L=3m o=30%and h=3
m. Neglect the weight of the gate.

= 6a —]

. A
/ &
|
4.  For the figure shown determine: -
d
<«

(1) the location of the centroid of the area;

(2) the volume generated by a complete rotation of the shaded area
about the y axis.

(3) Ifa=0.1m, and the mass density of the material is p = 100
kg/m3, determine the mass and the weight of the body of revolution c =
obtained at (2). ) ) . __..;._3a._.._

Page 2/3
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2. Draw the shear force and bending moment diagrams for the beam loaded as shown; indicate peak values. Write an
equation for the shear force and the bending moment for section AD. Also, locate the points of zero moment on the

beam. Answer this question on this sheet.
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&) Lkelch 2 baveing mement, and shear iany Utrae dilagraan

for the beam shown in ih s Pleape . SHOW TEAK VATLERS

Leeste the point of inflection. i.e. zearg novent, BETwe sy
Yrite an r;qua'i:i.on for the shear, and moment, valid
between points 8 and C of the beamn.
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Problem 2

Determine the forces in members CD and G holding the reciangu!ar ga\\ in a dam,

@3 shown. Note ihal members CD and GQ are parail=! ad caity amy arisiwading.
woATER
Luu3 3o /
B SR R D Ens Ty '1000%/ 3

4 i 13\*\/5

A= 2,5 m

VAN

Problem 3

Determine the force in members DC, BG and BF of the tower truss shown. Indicate if
the members are in tension or compression. Note that the left side ABCD stands
vertical.

1
—_— > X
43,5 “
gt S e
A




Problem 6

1N 4
ths emeoth

The 3- thick arched structure is supported by a piii a. C and hears zaainst 12
wall at B. If the specific weight of the material of the structure is 90 IL/it® getermine:

a) the reactions at supports B ,a”d C: and

b) the moment of inertia of the cross-section of the structure (shaded area) with respect
to x axis. S

—




CONCORDIA UNIVERSITY
Faculty of Engineering & Computer Science

ENGR 242/2 STATICS, Section T, Fall 1995

Test #3
Attempt all questions: only calculators permitted. . Time: 75 minutes
Marks ' ' con i

!d
ST
iy

=

(e3]

35 (1) A 600-1b horizontal force is ‘
applied to member ACE at A of |
the frame shown. Determine the
forces acting on the two vertical
members of the frame.

(8]
N
el
pas

—
2

\,
]
1

(9] t
Ot efe -0 -

f
]

6 ¢

35 (2) For the beam and loading shown,
(a) draw the shear and bending-
moment diagrams; and (b) write
equations for the shearing force
and bending moment between A
and B.

30 (3) For the given friction coefficients,
find the force P for which the
200-1b block B, will be on the
verge of sliding upward. The
wedge B; weighs 50 Ib.




CONCORDIA UNIVERSITY
Faculty of Engineering & Computer Science

ENGR 242/2 STATICS, Section V, Fall 1996
Test #3

Attempt all questions: only calculators permitted. Time: 90 minutes

Marks

35 (1) For the beam and loading shown,
(a) sketch the shearing-force and
bending-moment diagrams and
indicate all peak values; (b) write
equations for the shearing force
and bending moment between A
and B; (c) locate the point(s) of
inflection, if any. ,Mo

30 (2) The elevation of the end of a steel floor beam is adjusted by means of steel wedges
E and F. The steel base plate CD has been welded to.the lower flange of the beam;
the end reaction of the beam is known to be 18,000 Ib. The coefficient of sfatic
friction is 0.30 between the two steel surfaces and (.60 between the steel-and
concrete. If horizontal motion of the base plate CD is prevented by the force Q,
determine (1) the force/P)required to raise the beam and the corresponding force

-and (b) whether the steel wedge F will move. -

35 (3) For the frame and loading shown, determine the components of all forces acting on
member ABD and show the results on a clear sketch.

6 in. =9 in.—T—Q in. 9 in.—-]

Question (2) , Question (3)
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Concordia University
Faculty of Engineering and Computer Science
ENGR 242/2 Statics Section V

Test #3

Please, attempt all questions, only calculators permitted. Time: 60 Minutes

Marks

30 1) Determine the forces in the members 3-7 and 4-6 for the truss shown.

35 2) A horizontal 200-N force is applied to the sloping member BCD, whose
bottom rests on a smooth horizontal plane. Its upper end is pinned at B to
the horizontal member AB. What couple M must be applied to the member
AB to hold the system in equilibrium? What is the magnitude of the pin
reaction at B?

35- " 3) Draw the shear force and bending moment diagrams of the simply

supported beam shown.




Gad 47

\q_, 4. Two thin plates shown hatched and a rod are welded together to form the structure
shown in Fig. 4. Find the centre of gravity of mass of the structure.
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CONCORDIA L
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{ course » NUMBER SECTION
Statics ' ENGR 242/2 : T,V,X,Y, XX
EXAMINATION DATE TIME # OF PAGES
Final December 16, 1988 19:00-22:00 5
INSTRUCTOR

Profs. Fabrikant, Goldman, Stathopoulos, Troitsky

MATERIALS ALLOWED:
NO X YES (PLEASE SPECIFY)

Any calculating device

j SPECIAL !NSTHUC.TIONS: .
Do any five questions.

A1l questions carry equal weiaht. -

P

/
/Question }

. Calcutate the forces in members CD and BE and the reactions at A for the structure
' “shown. Note that all members can take tension or compression and that A is a ball
and socket joint.

C -
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ENGR 242/2 -0 -
Question 2:

Determine the coordinates of the centroid and find the moment of inertia of
the shaded area about its horizontal centroidal axis.

'
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Question 3:

Find the horizontal force H required just to push the two blocks A and B up
. the plane. Block A has a mass of 10 kg and a coefficient of static friction
with the plane equal to 0.26. Block B has a mass. of 20 kg and a coefficient

of static friction with the plane equal to 0.17. Note that the short link
is parallel to the plane and H is applied to block A only.

M, = 10

¥ Mg - 10




ENGR 242/2

Question 4:

~——For the frame shown determine the reactions at A and C and the forces on the

pin at B.

Question 5:

Calculate the—internal es at point Q.
2. - | | e |
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A J o D [ 30
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Determine the fd>sg: in members CD, BC and FG of//;ea/puss shown. Indicate

whether these members are

™
.

tension or in COWPFESS’IO

T
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ENGR 242/2 - -4 -
For the beam and loading shown draw the shear force and bending moment
diagrams and indicate their characteristic valueﬁ.

Question 6:
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Statics ENGR. C242/2 01, T, V, X, v, xx
AINATION DATE TIME ® OF PAGES
__Final ‘ December 15, 1984 9:30 - 12:30 3
RUCTOR DIVISION

s. Douglass, Goldman, Stathopoulos, Troitsky & Zielinski
Rials ALLOWED:

Day and Evening

Any calculating device

AL INSTARUCTIONS,

Do any five questions. Only the first five problems presented will be graded.

All-questions carry equal weight.
1. A balicon is held by three cables as shown. If the tension of cable AC
1s 2500 1b., what is the total 1ift force provided by the balloon?
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2. For the truss shown calculate the forces in members CD, BE, and EF, marked
thus 0. Indicate whether these members are in tension or compression.
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3. Two identical 1inkage-and-hydrau]ic-cylinder systems control the position of
the forks for a fork-lift truck; only one system is shown.
Knowing that the load supported by the one system shown is 1000 1bs, determine
a) The force exerted by the hydraulic cylinder on point D,

b) The components of the force exerted on member ACE at pin C.
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4. Draw the shear and bending-moment diagram for the beam AB.

5. For the system shown determine the minimum value of the force P to cause
impending upward motion of block A having a mass of 100 kg. What angle
does the force P make with the horizontal?

Assume that block B is weightless and that the coefficient of static
friction is equal to 0.2 for all contact surfaces.
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1-(a) A 10 kg circular plate of 200-mm radius is supported as shown by three wires of equal

length L . Knowing thata=65°, deterrmine the smallest permisible value of the length L -

Y

if tension not to exceed 45 N in any of the wire. (30 marks)_
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1-(b) A container is supported by three cables and a single force P exerted at A as shown.
a)- Determine the angle between cables/AD and AC. (10 marks)

b)- Determine the weight W of the container, knowing that the tension in cable

-

AB is zero (T,3=0)and P=250 N. (20 marks)
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Name: Given Name: I.D.:

CONCORDIA UNIVERSITY
f

Faculty of Engineering & Computer Science

STATICS

ENGR 242/2-T (1992)
Professor: Dr. Ashraf M. Ghaly
Date: October 2, 1992 . Time: 60 minutes

Solve Problems (1 OR 2), 3, and 4

Problem 1 (4 marks) [8 minutes]

A weight of 5000-N is to be supported by the rope-and-pulley
arrangement as shown. Determine the magnitude and direction
of the force F which should be exerted on the free end of the rope.

5000-N

AMG - ENGR 242/2 T, Test # 1 - Fall ‘92
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Oct —1- 76
CONCORDIA UNIVERSITY ;
Faculty of Engineering & Computer Science @
ENGR 242/2 STATICS, Section V, Fall 1996 ‘
Test #1
Attempt all questions; only calculators permitted. Time: 75 rniﬁutes

Marks

35 (1) Struts AB and AC in Fig. 1 can transmit
only axial tensile or compression forces.
Determine the forces in struts AB and AC
and the tension in cable AD when force
F = 1250 kN.

35 (2) The tension in cable AB is 2 kN in Fig. 2. (a) What are the magnitude and direction
of the moment about point D due to the force exerted by the cable? (b) What is the
moment about the shaft CD due to the same force? Draw a sketch to indicate the sense
of the moment about the shaft. ‘

30 3) A bracket is subjected to the force-couple system shown in Fig. 3. Determine (a) the
magnitude and direction of the single equivalent force; (b) the perpendicular distance
from support O to the line of action of the equivalent force.

N
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CONCORDIA UNIVERSITY

Faculty of Engineering & Computer Science

STATICS
ENGR 242/2-T (1992)
TEST # 3
Professor: Dr. Ashraf M. Ghaly
Date: November 27, 1992 Time: 100 minutes

SOLVE ALL PROBLEMS

Family Name:_ -Smwees

Given Name: W
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Good Luck!
AMG - ENGR 242/2 T, Test # 3 - Fall ‘92
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Name: Given Name:

I.D.:
Problem 2 (4 marks) [8 minutes]
A 400-N force is applied at A as shown. Determine:
(a) the moment of the 400-N force about B, 100mm 200mm

(b) the smallest force applied at B which creates the
same moment about C.

11
-
)
N
(>

g

AMG - ENGR 242/2 T, Test # 1 - Fall ‘92

125mm




Name: 4 - Given Name:

Probiem 3 (8 marks) {30 minutes]

A 2000-N cylinder is hung by means of two cables
AB and AC, which are attached to the top of a
vertical wall. A horizontal force P perpendicular

to the wall holds the cylinder in the position shown.
Determine the magnitude of P and the tension in
each cable. Consider point O as origin.

W= 2o N

Tper lacx = T
lpe o * Tac o W
- J
Teg, = Tacy Afz
S. Tpg: e
T <
P= 0. 67Tpa + 069 Tac
_ Ta
20002 007 ys - 17'-777;«,( Ab v
F= 128 Tae Ty

2000= 1 54 Tus

//[1(2::

F=(129)(1299)

AMG - ENGR 242/2'T, Test # 1 - Fall ‘92
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/5.65

L TaF
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TIAc = a obd Tac
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Problem 4 (10 marks) [25 minutes]

A slender rod AB 295 mm long attached to a collar at
A and resting on wheels B and C. The coefficient of
static friction between the collar and the horizontal
rod is 0.35. Neglecting the friction at the wheels
and knowing that the maximum friction force at A is
77 N when motion impending to the right, determine
the value of the force Q and the reactions at A, B,

and C.

/(5/&'-‘935;
Fone 770,

M‘/{;/U‘imgs /Z,

G, &~ 25,90‘ g
iﬂc

N\
AMG - ENGR 242/2 T, Test # 3 - Fall ‘92 /
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#1-

#3 -

w242 Statics

Class Examples

i lb6.10}10 VV;%ter pressure in the supply svstem exerts a downward force of
on the vertical plugat A. Determine the tension in the fusible link DE and
the force exerted on member BCE at B.

6.114 The tool shown is used to crimp terminals onto electric wires.
Knowing that a worker will apply forces of magnitude P = 135 N to the handles.
determine the magnitude of the crimping forces which will be exerted on the

terminal.

Dimensions in mn t— P

Fig. P6.114

Determine the normal force, shear force, and bending moment acting at
point E of the frame loaded as shown in Fig. 7-8a.

Fig.




ENGR-242 Statics

@
Class Examples

75 mm
\
T
i i PAgi
# 1_ A bar is bent and loaded as shown in Fig. 4-21. Determine 7 I
3. The moment of force F about point O. . A :l 40
b. The perpendicular distance d from point O to the line of action of the force. A 150 o N I
: i |
150 mm
X
Fig. 4-21
£ e force F in Fig. 4-27 can be expressed in Cartesian vector form as
e . F = 60i + 100j + 120k Ib
‘ptermine the moment of force F about line BC.
y
i A couple acts on the gear teeth as shown in Fig. 4-31a. Replace it by’
# .3 an equivalent couple having a pair of forces that act through (a) points A

and B, and (b) points D and E.
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2

#3

#4

ENGR-242 Statics

P
S

Class Exampleg °

A 300-1b force F, is applied to a bracket at point A as shown in Fig. 4-37a. Re-
place the force F4 by a force Fo and a couple C at point O.

The force F shown in Fig. 4-38a has a magnitude of 763 N. Replace the force F
by a force Fo at point O and a couple C.

Express the force Fo and the couple C in Cartesian vector form.
Determine the direction angles 8;, 6,, and 6; associated with the couple
vector.

Determine the resultant of the parallel force system shown in Fig. 4-44a and
locate the intersection of the line of action of the resultant with the xy-plane.

Three forces are applied to a rigid body as shown in Fig. 4-50a.

;. Reduce the forces to a wrench.
p. Determine the intersection of the wrench with the xy-plane.




ENGR-242 Statics

Class Examples

'#' 1 Locate the center of gravity for the six particles shown in Fi i
g 5-5if Wy=
50 1b, W =25 b, We = 30 Ib, Wp = 35 Ib, Wg =201b, and Wr = 40 Ib. g

# ps Locate the center of gravity G of the homogeneous right circular cone shown
in Fig. 5-11a, which has an altitude & and radius r and is made of a material
-with a specific weight .

&

(a) (b




3

kg

Lec- S
’WAO halosl Co Class Examples

\]

H 1 A uniform beam is subjected to a force and a couple. If the beam is supported at

#%

#3

A by a smooth wall and at B and C either at the top or bottom by smooth contacts
find the reactions at these supports. ,

Frame ABCD is supported by a ball-and-socket joint at A and
by three cables. For a = 150 mm, determine the tension in each cable and

the reaction at A.

Two rods are welded togetherto form a T-shaped lever which leans
and is supported by bearings at A and B. A
applied at the midpoint E of rod DC.

against a frictionless vertical wall at D
Vertical force P of magnitude 600 N is
w ° » .

Determine the reaction at D.

_Dimensions in mm



ENGR-242 Statics (V) y

Class Examples

-
4 1 2.91 Find the magnitude and direction of the resultant of the two
forces shown knowing that P = 300 N and Q = 400 N.
s
A
4 ; A tower guy wire is anchored by means of a bolt at A. The tension in the 2
wire is 2500 N. Determine () the components F,, F,, F, of the force acting 80 m Ei ©
on the bolt, (b) the angles 8;, 8,, 8, defining the direction of the force. & < 7
/ g/ 30m
Ay —
T
‘#"3 A homogeneous steel cylinder weighing 500 Ib is supported by a flexible caBle
and a smooth inclined plane as shown in Fig. 3-3a. Determine the tension T in
the cable and the force R exerted by the inclined plane on the cylinder.

Four forces act on a small airplane in flight, as shown in Fig. CE3-2: its weight,

oo
the thrust provided by the engine, the lift provided by the wings, and the drag
resulting from its motion through the air. Is it possible for the plane to be in

equilibrivm under the action of these four forces?

W =25kN
Fig. CE3-2

/




# 5 - A block is supported by a system of cables as shown in Fig. 3-6a. The weight of
the block is 500 N. Determine the tensions in cables A, B, and C.
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TE o HeS T ELTTIDNS
+tem-t 211 problems.

A11 questions carry equal-weight.

.~ An I-beam of m2ss m is supported by twd fixed horizontal rails as shown. Compute the
applied load P that is just sufficient to cause the beam to slip and determine the

corresponding friction force at A as slippage begins. The coefficient of friction
between the beam and the rails is f. .

2.~ For the beam shown:

a.- Draw the shear and bencing moment diagrams.
b~ Write the shear and bending moment equations for 3.5 L x é

. . ———

'}. jo K- ‘10 N

R




- For the truss shown, calcula
Czlculate the forces in members
of

+e the reactions at d ang P.
BC, CH, CG and HI. Show +he values on the sketch

the truss indigating whether tension or compression.

¢l
/!

A v = —_

rol

3
Y

Lo
i

€

F
1

or the frame shown ob*ain the reactions at A a
ibrium. At section i-1, ob

(R 3N

-,

nd C. Check if the frame is in equi-

+ain axial and shear forces and bending moment.

9.3'




R ‘ -3 -

For

the cross—sec:ion pf +he beam indicated:

a.- Obtain +he lpcation of the centroid.
of inertia of the area with respect to an axis parallel to
+hrough the centroid. -

the area with respect 1o

k.- Optzin the moment of
the X axis anc passing

c.;_Dbtain the radius of gyration of
b.- above. . N :

the same axis as in

‘E'V

i i S



Name: Given Name:

Problem 4 (8 marks) [22 minutes]

The frame ACD is hinged at A and D and supported
by a cable which passes through aring at B and is

attached to hooks at G and H. The tension in the
cable is 1125 N, determine the moment about the
_diagonal AD of the force exerted on the frame by
“portion BH of the cable.

cH = G50 v

L
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Ty
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Centroids of Cdmmon Shapes of Areas and Lines

Shape x y Area
: h bh
Triangular area A L
Quarter-circular 4r : 4 o
area 3 3 —'4
2
Semicircular area 0 A ar_
37 2
Semiparabolic 3 3k 2h
area 3 5 3
Parabolic area 0 3h 4ah
5 3
Parabolic span- ) 3 3h ah
drel 4 10 3
Circular sector 2rsina 0 ar?
B 3a
Quarter-circular 2r or -
arc T - 2
Semicircular are 0 % r
Arc of circle rsne 0 2ar
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