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FINAL EXAMINATION ENGR 242/2 Staties  Sections: T,V XYY  Date: Decernber 17,2005
Instructors: Professors Bagchi, Dargahi, Hammad, Nokken, Stathopoulos ( coordinator)
Materials allowed: Non-programmable calculators Time allowed: 3 hours

Special instructions: For each problem show-the relevant free body: diagram if appropriate. Problems
cany equal weights. Solve ALL 6 problems given, S

1. Three couples are formed by the three pairs of equal and opposite forces. Determine the resultant of
M (moment vector) of three couples.

2. The uniform 7-m steel shaft has a mass of 200 kg and is supported by a ball-and-socket joint a1 A on
the horizontal floor. The ball end B rests against the smooth vertical walls as showp. Cormpute the forces
exerted by the walls and the floor on the ends of the shaft.
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3. The frame in the following figure supports a suspended weight W = 4.0 kN. Determine the forces at
each joint in member ABCD.

' I‘M 8 'm——~—~»r—~ & M—i

4. A block of mass 771, is placed between the vertical wall and the small ideal roller at the upper end A of
the uniform slender bar of mass 7. The lower end B of the bar rests on the horizontal surface. If the
coefficient of static friction is 4, at B and also between the block and the wall, determine a general
expression for the minimum value 8, of & for which the block will remain in equilibrium.
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5. (a) Plot the shear and moment djagrams for the
beam. :
(b) Find the value and location of the maximum
bending moment.

6. Locate the centroid of the shaded area by computing its x
and y coordinates; use the method of integration. I
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- (3) For the beam shown, (a) draw the shear
force and bending moment diagrams,
and (b) determine the maximum
absolute values of shear force and

bendingmoment.
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Conc Ord i a Faculty of Engineering

UNIVERSITY and Computer Science

FINAL EXAMINATION ENGR 242/2 Statics Sections: T,V.X,YY Date: December 14, 2002
A ,

Instructors: Professors Dargahi, Rivard, Sabour, Stamoponﬁos (coordinator)

Materials allowed: Non-programmable calculators Time allowed: 3 hours

Special instructions: Problems carry equal weights. Solve anv FIVE of the given 6 problems.

1. The building slab is subjected to four parallel column loadings. Determine the equivalent resultant force
and specify its location (x, y) on the slab, if F, = 20 kN and F,= 50 kN.

2. Determine the axial forces in members CD, EF, FJ and IF of the pin-connected truss shown. Indicate
whether these members are in tension or compression.
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3. Cables are attached to pins at' A, B, and E, as shown. Determine the horizontal and vertical
components of the pin reaction at C on member DCA. Neglect all weights (members and pulleys).
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4. Draw the shear force and bending moment diagram for the beam and loading shown. The loading

consists of an applied moment (3 kNm) at B, a uniformly distributed load (2 kN/m) between B and C,
a point load (5 kN) at D and another one (10 kN) at E.
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5. The two 4° wedges are used to position the vertical column under a load L. What is the minimum value
of the coefficient of friction L, for the bottom pair of surfaces for which the column may be rmsed by
applying a single horizontal force P to the upper wedge.

6. Determine the moment of inertia of the shaded area with respect to aa axis.
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a i
& §
+lF = 3E; Fr =20+ 50 + 20 + 50 = 140 kN Ans
- My, = IM,; 140(x) = (50)(4) + 20(10) + 50(10)
x =643 m Ans
Mpo. = IM,; =140(y) = -(50)(3) - 20(11) - 50(13)
y=729m Ans
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CONCORDIA UNIVERSITY
FACAULTY OF ENGINEERING AND
COMPUTER SCIENCE
DEPARTMENT OF MECHANICAL AND
INDUSTRIAL ENGINEERING

ENGR 242/T Statics
Time 70 minutes
Date: October 30, 2002 Instructors: Dargahi
Family Name: First Name:
ID:

All questions have equal marks.
Question # 1......covviviviinnnenn.

Question # 2....cocvvvvinvinnnnnnnns

Question #3...cccvvvveviiiiinnnn.

Questionl

A distributed loading of p = 800x Pa over the top surface of the beam shown below.

Determine the magnitude and location of the equivalent resultant force.

B o e et
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Question2

- Locate the centroid of the plate area shown below.

Question3

The link shown below is pin-connected at A and rests against a smooth support at B.
Compute the horizontal and vertical components of reaction at the pin A.
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CONCORDIA UNIVERSITY
FACAULTY OF ENGINEERING AND ==
COMPUTER SCIENCE
DEPARTMENT OF MECHANICAL AND
INDUSTRIAL ENGINEERING

ENGR 242/T Statics
Time 70 minutes
Date: November 22, 2002 Instructors: Dargahi
Family Name: First Name: ID:

All questions have equal marks.
Question # 1....cvvvinnrinnniennnnn.

Question #2....ccvvivvviiinniiinnnn.

Question #3....ccovvvvvvinninnnnn.

Questionl
Determine the force in members GE, GC, and BC of the truss shown in Figure below.
Indicate whether they are in tension or compression.




Question3

Three flat blocks are positioned on the 30°inclined as shown, and a force P parallel to the
inclined is applied to the middle block. The upper block is prevented from moving by a
wire which attaches it to the fixed support. The coefficient of static friction for each of
the three pair of mating surfaces is shown. Determine the maximum value which p may
have before any slipping takes place




The in Figure below is subjected to the force of F= 80 Ib. Determine the angle 6
between F and the pipe segment BA, and the magnitudes of the components of F, which

are parallel and perpendicular to BA.

Question2
A structure member is subjected to a couple moment M and forces F; and F; as shown in

Figure below. Replace this system by an equivalent resultant force and couple moment
acting at its base, point O.

ta)



Determine the magnitude and location of the resultant hydrostatic force acting on the

" submerged rectangular plate AB shown in Figure below. The plate has a width of 1.5 m;
pw = 1000 kg/m’.

[
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Question 1

Two forces act on the hook shown in Fig. 1. Specify the coordinate direction
angles of F, so that the resultant force Fg acts along the positive y axis and
has a magnitude of 800N.

Figure 1 y

Question 2

The jib crane shown in Fig. 2 is subjected to three coplanar forces. Replace
this loading by an equivalent resultant force and specify where the
resultant’s line of action intersects the column AB and boom BC.

Figure 2
601b “2501b
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UNIVERSITY

COURSE NUMBER SECTION

Statics ENGR 242
EXAMINATION  DATE TIME . #OF PAGES
Mid-term March, 2003 ' V 1
INSTRUCTOR
Dr. F. Haghighat
MATERIALS ALLOWED:
Calculator
SPECIAL INSTRUCTIONS:

All questions have equal marks.
All questions should be answered.

Determine by direct integration the centroid of the area shown. Express your answer in terms of a
and h.
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090127102 ~ Statics Sot

Quiz 1
September 9, 2002

Two cables are used to support a stop light as shown in the figure. The resultant R
of the cable forces F, and F, has a magnitude of 300 Ib and its line of action is
vertical. Determine the magnitudes of the forces F,and F,.
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Statics
090127102
Exam1
October 2, 2002

General instructions: Show all work and all free body diagrams used for every
problem. Don’t count on the instructor reading your mind. Each problem is worth
25 points. Think about the problems before you start working to avoid

unnecessary work. Work neatly.

I. The system of cables suspends a 1000-Ib bank of lights above a movie set.
Determine the tension in cables 4B and CE.

20ft ———+—-——18& -
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4. In the simply-supported truss shown, ‘determine the axial forces in
members 5-12, 2-3 and 3-11. Indicate whether these members are u?g?r -
tension or compression. 4 : ; , d
YA - T Ty -
N o Vv
L —
3m 7 e
= - / /")
X L ©_4 Pt
267 - s
‘37 q ! 4hkN kN 4kN 4 kN /
P Sat4m= 20m g
l?n\ V2 vl 93

5. For the beam shown:
a) Sketch the shear force and bending moment diagram and indicate peak

values.
b) Write the equations for the shear force ‘and bending moment for

~____portion CD.
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vedge, that is required to

Determine the smajjest force P, 3pplied to the 20k
move the 500 kg block. The coefficient of static ?riction between all

6.
surfaces is 0.15. -
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CONCORDIA UNIVERSITY
Faculty of Engineering and Computer Science

ENGR 242/2 STATICS, Section XX, Fall 1998 0. H. Rivar d

Test #2

Attempt all questions. Only non-programmable calculators are permitted. Time: 70 minutes.
Marks
10 (hH Three forces are applied on the box as shown in Figure 1.

(2) Replace the forces exerted with an equivalent force-couple system at the origin.

(b)  Find the pitch of the wrench. P= km (2

(¢) Locate the point where the axis of the wrench intersects ("X Y plane.
10 @) For the plane area shown in Figure 2, determine

(a) the first moments of area with respect to the X and Y axes, and | .-
(b)  the location of the centroid.

10 (3)  The U shaped bracket is loaded and supported as shown in Figure 3. Determine the
components of the reactions at supports A and B. y

i
g

Z Y 100mm
4m <J
> 200N 0 mm i
A > R=10mm [~ ~“| L —
100N /i e 2
: 2 m el | i . 140 mm
i 20mm] [yl A
3 V% ¢ et \ X
Jrmm e —— i '
//’ _ /}_i; I m B 40 mm
ISmA S :
_JZ:/ ''''' 250 Ny 1 (1, 7
X Figure 1 : | Figure 2

Figure 3
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' Profs. Goldman, Stathopoulos ____Day and Evening

PMALTERIALS ALLOWLED

Any Calculating Device

SPECIAL INGTRUCTIONS y
Do any five problems. Only the first five problems presented will be graded.
A1l questions carry equal weight.

e e e e i

1) Calculate the reaction at support A and the tension of the cables CE and CF
for the structure in equilibrium shown.

A

Au*

/ BALL € SockiT

/
74 y / rf




2)

\

\{\ | ’ ifoo N

The truss shown is used to suppoeri an outdoor theater screen. [ a wind
pressure, acting on the face of the screen, creates the loading shown on
the joints, determine the force in members BJ, CH and HI. Indicate whether
the members are in tension or compression.

f: g § P
_ A0 e ~ ™~

\ 18oo |
y P 3

\ >

‘Sn (= 5xIm) |

e

r-"‘w

At % Bt Mmm.w‘ew
vy
2
-]
[ -3
L]
v=

N\
e
S

—~
N

Body F weighs 500 1b. The weights of all other members may be neglected.
Determine  the horizontal and vertical components of the pin-reactions at
C and E on member CD and indicate their correct action.

2
o
e g? §¥§~(\ \




CONCORDIA UNIVERSITY
Faculty of Engineering and Computer Science

ENGR 242/2 STATICS, Section XX, Fall 1999

Test #2
Attempt all questions. Only non-programmable calculators are permitted. Time: 60 minutes.
Marks
10 (1)  The windlass in Figure 1 is subjected to a load of 150 N. Determine the horizontal
force P needed to hold the handle in the position shown and the components of reaction
at the ball-and-socket joint A and the smooth journal bearing B. The bearing at B is in
proper alignment and exerts only force reactions on the windlass.
10 2) For the plane area shown in Figure 2, determine
(8) 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 Y axis.
10 (3) A 0.5x0.8-m gate is located at the bottom of a tank filled with water, as shown in

Figure 3. The gate is hinged along its top edge A and rests on a frictionless stop at B.
Determine the minimum tenswn required in cable BCD to open the gate. The specific
weight of water is 9.81 kN/m’. . -

All dimensions in mm.

‘Figure 2

Figure 3




CONCORDIA UNIVERSITY
Faculty of Engineering and Computer Science

ENGR 242/2 STATICS, Section XX, Fall 1998 p, H. Rivar d

Test #2
Attempt all questions. Only non-programmable calculators are permitted. Time: 70 minutes.
Marks
10 (1) Three forces are applied on the box as shown in Figure 1.
(@) Replace the forces exerted with an equivalent force-couple system at the origin.
(b)  Find the pitch of the wrench. P= Rme
(¢)  Locate the point where the axis of the wrench intersects tH*XY plane.
10 2) For the plane area shown in Figure 2, determine
(2)  the first moments of area with respect to the X and Y axes, and -
(b) the location of the centroid.
10 3) The U shaped bracket is loaded and supported as shown in Figure 3. Determine the
components of the reactions at supports A and B.
Z

4m
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SPECIAL INSTRUCTIONS

Do all five problems.
A1l questions carry equal weight.

1. Four forces

are applied to the machine component ABDE as shown.

Replace these forces by an equivalent force-couple system at A.




R ) 3) Pind the resultant of the system of forces acting on the section

. lD shown in Pig. 3. Show where the resultant acts with respect
N to point A. .
/
( ’J'D—t wA g/@x&*"' P
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" simple tool shown is a system of fireplace LONRGS. wutpidbetim vy =y —0 -
" d D'are simple pins. Determine the forces acting at points B, C, D and E.

1
i
i
I
5. A sphere, a rod, a thin disk and a cylinder are.welded together as shown in
the figure to form one body.
a) Locate the center of .gravity.
b) Find the mass moment of inertia with respect to the y-y axis; and
c) Find the radius of gyration with respect to the y-y axis.
N |
;
’
£
i
i
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| .
§ — /\\ o X
§ X — ()Lt
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Any calculating device.

3PS TIAL INSTRUCTIONS:

Do any two questions from PART A and all questions from PART B (total of five).

| A1l questions carry equal weight.

-PART A

ESTION Al:
Q ) Repiace the three forces shown by:

a) A force-couple systeu at A;

" b) A wrench; spec1fy the p1tch and’ the axis of the wrench.




The horizontal triangular plate ABC has a mass equal to 100 kg and is supported
at points A and C and by the cable BD. Obtain the tension in cable BD and the
‘reactions at supports A and C. MNote that C, = 0. Indicate if the directions of
the reactions are correct. >

g
4




=
QUESTION A3:

Determine the resultant force R (magnitude, direction, and perpendicular distance
of its line of action from point C) acting upon the curved {circular) portion AC
of the pool wall shown. The wall is 30 ft. long and the specific weight of water

s 62.4 1b/Ft.

) ¢- 0 |
4 R v
2D £ e e
4 : ™
Z I | S
! (- v};\
/ i : ?\ AN
4 1 SN
A oy ! E"\ L
| 10 ft * [
B S SRR
7 L ) ‘
e 'MMB

. PART B
TION Bl:

In the truss shown all members are 1 meter long except EL. Find the force .in
member EL and indicate whether this member is under tension or compression.

E N\
@ 3N, Y
AN \ «‘t{;x’ ‘
PN
_B ¢ D/ | F G H
2.2 kN N E: 2.4 kN
\
\ % E ™
Zﬁ§$3£?f§ W T =% \ | \
5 A A RWise
g \ ‘ \@ | \ ‘ v

1kN  12kN 1.4 kN 1.6 kN 0.5 kN




The 1000 1b weight is suspended from the beam at point €, as shown.

B and D.

.-~ wmoment diagrams for the beam ABCF.

D
Cable A
AN
: 07 pE > |
1+ T > E h ic
1000 Ib
1
aft | aft 2ft 2t

QUESTION B3:

O ror wne cumposite tnin plaie wiaown ¢ ind.

» a) the coordinates of the centre of gravity;

'b) the mass moment of inertia with respect to Bz axis; and

c) the

radius of gyration with respect to Bz axis.

by
j

e
7

Plave shicknesslis 10 mm

Densi<y is 7850 ;kg/nﬁ
i

. /// %
A s | © )
s : A ‘f

4 : ! Y
@'5 B

' | y | £

: s «

: {; { I , ‘l

D ' £ & '

The beam i3
connected to a vertical wall by a frictionless pin at A and by a cable between

Neglecting the weight of the beam, determine the internal forces and
7. moment transmitted across section F-F, and draw the shear force and bending



For théfégéaaégi shown, | dray the shear force and bending moment diagrams.
3§§efméa§~§§§.?sﬁge‘af yalues of P for which the maximum absolute value of

the bend{

M

ng moment. is-equal to or less than 3.6 kN-m..
P | : » ,

|
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- For the truss shown, calculate the reactions at J and P.
Calculate the forces in members BC, i%f% CG and HI. Show the values on the sketch
o7 the truss indicating whether tension or compression. P
B
SN = s =
[V ‘
;f;;ﬁ/,&*
l ¢ | o
ny
i 2 P i L v { Z e f 3
i : 1
iy
¢~
"y
A D € t
] IR
10 £

P, 0k sérzsf;/#
4 M;w LS

- - 4B

4.+ For the frame shown obtain the reactions at A and C. Check if the frame 95 in equi-
\_’ 1librium. At section 1~ 1, obtain axial and shear forces and bending moment.

v
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.- An I-beam of

mass m is supported by two fixed horizontal rails as shown.

Compute tn

applied load P that is just sufficient to cause the beam to slip and determine the
The coefficient of friction

corresponding friction force at A as s1j ppage begins.
between the beam and the rails is f.

2.- For the beam shown:
a.- Draw the shear and bending moment diagrams.

b.- Write the shear and bending moment equations for 3.5¢ x £ 4.5
Do izy AV
- =324
t to Kw 1o KN gﬁ 224
1 20 kN
g_ - ,} f‘- 1
- 5
- b, 3| J L
- — x
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a , o .
7 £ . For the cross=-section CF the

a.- Obtain the

H.- Obtain the
? the X axis

¢.- Cbtain the
b.- above.

neam indicated:

location of the centroid.

moment of inertia of the area with respec:

and passing through the centroid.

radius of gyration of the area

T

to an axis parallsl %o

with respect to the same axis as i
BTN Mo

— X
—c
Y
Agea = .15 1n©
Ty 7 S.6 1t =
X=Yy =l e
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e CONCORDIA UNIVERSITY
#* Faculty of Engineering and Computer Science

ENGR 242/2 STATICS, Section T
TEST #1
- Attempt all questions. onlv‘calculators permitted. Time: 70 minutes
MARKS
30 1. A bucket is supported by three cables, as shown. Determine

the weight W of the bucket, knowing that the magnitude of the
tension in cable AD is 194.4 kN. As well, determine the
magnitude of the tensions in cables AB and AC.

A

20 2. The traffic-lights at A and B are suspended from the two
poles as shown. If each light has a weight of 504N, determine
the tension in each of the three supporting cables and the height
h of the pole DE. Cable AB is horizontal. Hint: First analyze
the equilibrium at point B; then, using the result for the tension
in AB, analyze the equilibrium at A. (The problem is in 2D.)

30 3. Aforce F = (-300i + 300 j - 100 k) N is acting at point A,
as shown. Determine the moments M,, M, and M, of the force
about the coordinate axes passing through O, as well as the
moment of the force about axis BC. Plot the results.

—————————

im im
200N
) s500N E
20 4. Determine the equivalent force-couple system at point O, uy
consisting of the resultant force R and the resultant moment “nlg
M, if all forces acting on the pole are in the xy-plane. Indicate -
R 45°
- R and M, on.the figure. e
£
N
&




2. Three cables support the 70-m-tall tower. The resultant of the three cable
forces on the tower is vertical. If the magnitude of force F,p is 2000 N,
what is the magnitude of F4? (Look at the problém carefully before you

start calculating.)

(

Fag = PP Zoco( "eoC -Foy 'ch{)M

/ 602\9?01 *éo;

FAC« = Ft“v& ( ~Yo ¢ ‘703" +QOR')
—_ A

4

[ o e300
MO - oruee fropce HAS A & compooet
[

2= -
? Z2otoled) , 4o Fag - e
f

{
2 2
) GO Y7ot +40 ) Yo z*:?oz wo?

/;;q¢= 24s5 Q |




Namg

Statics

Final Exam

For all problems,‘it is assumed that the systems are in static equilibrium and lie in the x-y plane.
For all problems you must draw all free body diagrams and show all of your work.

1. Determine the forccs in the members BC, BE and FE of the truss shown. You must
indicate whether the member is in tension or compression.

ge
Fe

14

12°

1,

iZ&oc

12

ZMe=D

ZM @:0

E";:o

2000 1b

148¢C - 2060 (iz) = ¢
[Be=1314.3 i, GY

= MFE - 2¢ (2000) = O
Fe==3u2g.0 4
[Twesae]

|

1o BE-ze00 =0
/3.0

EE : 2634.2 (4 (T)Z'




Statics ‘ Final Exam
Name

2. A Rowan student works out at the Rec Center with a squat machine. Just before the bar ABD

rotates, the student is exerting a vertical force of 900 N at A with his shoulder. Note that B, C

and D are pinned joints and member CDE is fixed at the base E. You may neglect the welght of

members ABD, BC and CDE in your analysis.

a) Draw free-body diagrams of each member in 0.6m
the structure.

b) Determine the reactions on pins B, C and D

and fixed support E. /
c

19‘80 1.5m
/% &
L{q;" *0‘1
T -~ ~p, L
oo Feers . a8
/L ZNLQ = O '900(1‘2) + .o Bsin 39.8 =0
. ‘%D;c B- YAY YA =
‘ F. -
ZJC o Dx: Scoigq‘g cZICpOA[-—-—P
S/ -
Té..’ =0 qOD'BSthK‘),%.(.D?:
-—SE).: D z |
7 © Q00
( ,(Me N1
FuuC STEucrupes FEW\ EDC
Smg =D sr.,:o B v+ Csm39.8 =0
Mg qeo(iz) =0 X *E€x+Ccos 3%.8 = o
Me = 1080 O 5 ~ 900 T€y ¥ 2812 513980

S = I VIR
_Z/CO+E>6+&8/25051513:0



MAL 206 LES]1 #2, FALL 1996, 10/18/90

NAME: SSH#

o e : Bladon
PROBLEM 1: (30 POINTS) gﬁgﬁggs:% s @W> fo

Determine (a) the value of o for which the reaction at A is vertical, (b) the corresponding
reactions at A and E.

s | W ses

w]
3>

3 FRCE LI - fopveanreEnT it

"o w (F: Zeomm | Be. /50577

ﬁ_{ﬁ/%f . | tang - /5 /m

—j’zM P/ x4

(@zy 00 (152) - E(200)z0 |  Jorer 4
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FRUBLEM £: {3U FUINLDS)

Dietermine the forces in BD and DE of the truss shown.

A dhems P ég;é}/;j

Sechm Fap(10) A SN
foinbone 20 4 fate cypen o 5%;%5 DE 453
Lo pans ) ‘ 3m /ﬁ%;% by 5 AE Z 9
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PROBLEM 3: (30 POINTS)

Draw the shear force-bending moment diagrams for the iééé@%%zzg beam.

300 1006

61t 6l 4F
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PROBLEM 4: (10 POINTS)
a. The truss in problem 2 is a SIMPLE TRUSS

b. The bracket in problem | is a three-force body

c. The beam in problem 3.is a:
I. Cantilever beam
2. Simply supported beam
< Overhanging beam’
4. Continuous beam

d. If the shear force diagram is a linear function of x, the bending moment diagram
is- '

1. linear

4. constant



4. A 300-kg homogeneous trap door of
uniform thickness is subject to a vertical
force of 4 kN as shown. It is supported
by a frictionless door-hinge at 4 and by
the cable BC. Determine the reaction
forces and moments provided by the
hinge 4.

4 kN

5. The frame BCD is in contact with the smooth semi-
circular member ADB at point D while the two members
are connected by the pin B. Determine the forces acting

on the semi-circular member (Note: neglect the weight of
the members).

< 0N
150mm

150
mm

6. For the shaded area shown:

a) Locate its centroid with reference to the axes x, y.

b) Determine its moment of inertia with respect to the x-
axis (Note: For a circular area I, = I, =m r#/4).

¢) Determine the volume of the solid of revolution

generated by a 360°-rotation of the shaded area about
the axis 44.

ENGR 242/2 Exam Page 2 of 2



Statlcs ‘ Final Exam
Name .

3. The bar is pinned at point A and on a roller at point B. A 2 kN/m distributed load is applied as
shown. Draw the free body diagram and determine the reactions at A and B.

2 kKN/m

EM, =0 “/ S+ Beos3o(5)-o
b=2.08 KO ,Ao
:47 -G o+ 208 cu830=0
Ay > 4.2 KA f

Ax - 2.08 5,30 - o

A = /. o4 KO —>



PROBLEM #1 (30 POINTS)

The bracket BCD is hinged at C and attached to a control cable at B. For the loading shown, determine
a) the tension in the cable, (b) the reaction at C.

240 N 240 N

. s 5D
04 m—oLOA m——j
_ B
Fm l J 1%
; _ 2
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Cy - TAg Cos€ —240—24D =0
3
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_.,M- j C[: Dertrigs = 2320N VC o soon R
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PROBLEM #2 (25 POINTS)

A roof truss is loaded as shown. Determine the force in DF. Hint: Use Method of Secrions.
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PROBLEM #3 (20 POINTS)

Determine the force P that must be applied to the handles of the pliers so that it develops a force of 100
1b on the smooth bolt B. Also what is the magnitude of the resultant force acting on the pin at A?

FISTM, .
DZ s 5 P -100(5) 7D
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PROBLEM #4 (25 POINTS)

Draw the shear force and bending-moment diagrams for the beam ahd loading shown. The reaction at B
turns out to be 46kN T and the reaction at D turns out to be 14 kN T. Show all your free body diagrams
and equations.
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FINAL EXAMINATION ENGR 242/2 Statics (Fall 98) Sections: T, V, X, XX

Instructors: Profs. Ha (Coordinator), Haseganu, Megri, Rivard .
Materials allowed: Non-programmable calculators Time allowed: 3 hours

Special instructions: Problems carry equal weights. Solve any FIVE of the given 6 problems. -

1. For the truss showrn: 10 kN

a) Use the method of joints to
determine the forces in members

BJ and BH, 'm
b) Use the method of sections to

determine the forces in members

EG and EH;
¢) Indicate (with justification) the 'm

zero-force members.

2. For the given beam and loading:
a) Draw the shear force and bending moment diagrams and indicate the peak values as well as points

of zero moment;
b) Derive the expressions for the shear force and the bending moment valid in the interval AC.

1 kN 3 kN
2 KN/m ISKN.ml l
A i { B
7 C D E
t " 4m '; Im 1 1m E 2m N

3. The force P is used to keep a 100-kg stone in equilibrium
on a sloping track. The coefficients of friction between
the stone and the track are 5 = 0.40 and p1x = 0.30.
Determine the (minimum) force P required:

a) To cause impending motion up the slope;

b) To keep the stone in motion once an upward motion has

started;
¢) To prevent the stone from sliding down.

ENGR 242/2 Exam Page 1 of 2



4. A 300-kg homogeneous trap door of -
uniform thickness is subject to a vertical
force of 4 kN as shown. It is supported
by a frictionless door-hinge at 4 and by
the cable BC. Determine the reaction
forces and moments provided by the
hinge 4.

5. The frame BCD is in contact with the smooth semi-
circular member ADB at point D while the two members
are connected by the pin B. Determine the forces acting

on the semi-circular member (Note: neglect the weight of
the members).

600 N
150mm

150 7}
mm

6. For the shaded area shown:

a) Locate its centroid with reference to the axes x, y.

b) Determine its moment of inertia with respect to the x-
axis (Note: For a circular area I, = I, =1t r#/4).

¢) Determine the volume of the solid of revolution

generated by a 360°-rotation of the shaded area about
the axis 44.
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