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Determine the reactions at the supports.

= Given:
w
WL
X

a=6m
b=6m
c=6m

Solution: wla+b)

Given

Ay = quation 1

n2 B,

Equ.

1
Ay +By=w(a+b) -7 we=0

by 1
wa [ 2] w2 = 2wd b+ S|+ By b=0 Momentabouwta .. Equation 3
2 2 2 3 N

By Solving The 3 equations we get

A = 0 KN
= 2750 Kn
~ 1000 Kk
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Determine the reactions on the bent rod which is supported by a smooth surface at B and by a
collar at 4, which is fixed to the rod and is free to slide over the fixed inclined rod.

y F
Given:
F = 100 KN
M = 200 KN/m

a=3m
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Given
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M =0; AMAanfAM+NB[17'(a7b)fNB[iﬂ]c
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Equation 1 Moment around A

e
Ny 7‘73'3 7‘ ..... Equation 2
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By Solving the there equations Simultanously we get

Ni o= 397N
Ng = 825N

My =106 Nm
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[image: image5.png]Solution:

P :acos["’bj

a
§=3356deg

IMy=0, M gsin(6;)(a~b) + M geos(6))asin(g) .. = 0
+ Pcos(6)(a - b) - Psin(6)asin(g)

g{sm(aj) (a—b) +cos(6]) a sin(g)
P=Mg— 1 —
cos(8) (a—b) +sin(6) a sin(g)

P=441N





[image: image6.emf][image: image7.png]Given: £

a=09m
b=06m
c=03m
d=09m
e=27m
x e
T =1500N
Solution: A <
4 =0
4, =0

Summation of forces at Zdirection =0 1500 + Az=F

Moment at Y-Di

1500 (2.7

F(0.9)
So, F = 15002.7)/0.

= 4500 N

and, Az = 4500 - 1500 = 3000 N

Summation of Forces at X- Dircti

Summation of Forces at Y- Dire

Summation of Moment at X.- Di Az (0.9) + MAX =F (06)

So, MAX
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The bent rod is supported at A, B, and C by smooth journal bearings. Compute the x, y.
components of reaction at the bearings if the rod is subjected to forces F,and F. F, lics in the

y-z plane. The bearings are in proper alignment and exert only force reactions on the rod.

Given:
Fj = 300N d=03m
F) =250N  e=05m
o =30 deg
B =45deg
6 =45 deg
Solution:
Siven
Ay + By + Fycos(p)sin(a) = 0 A,

Ay + Gy~ Freos(6) + Fycos(f)cos(a) = 0

Fsin(6) - Fsin(g) = 0

B.+




     [image: image9.png]Fycos(6)(a+b) + Fysin(6)(c+d) —B.d—A4yb=0

A,b+Ce=0

Ay(c+d)+Byd-Ce=0




Solving the above equations simultaneously will results in:

[image: image10.png]632.883
—141.081

G
c

B, =
B. =

200.12

—-506.306 N

-721271 N

895215 N
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The member is supported by a pin at 4 and a cable BC. If the load at D is 7. determine the x. y.
z components of reaction at these supports.

Units Used:
kip = 10° Ib

Given:
W =300 Ib
a=1ft
b=2ft
c=6ft
d=21ft
e=2ft

=21t D




[image: image12.png]Solution:

A-

b Tpc

b T

Tge = 1.05kip
Tpc

L B¢

Pl etr f-a)”

Ax=-4501b
—c Tpc

S SR

Ay= 900 Ib

W =

(e+f-a) =0





[image: image13.png]:q

ﬁ(fﬂrffaﬁw):o
b+ +(e+f-a)

My -we =0

ew —a

Mgy = -6001b-ft

Tsc
Mgz 4 b ————————(e+f-a-—c+b)=0

v b2+cz+(e+f7u)2

M4z = —900 Ib- ft
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Given
By —Fasin(6) =0

By+Ny—Fj-Fecos(6) =0

Fod+Fi[b+(c+d)cos(6]] - Na[a+b+(c+dycos(6]] =

Solving the above equati

imultanously we get

Ny Ny =
By | = Find(N4.By.By) B, =

(By By =




Key Solution No.7
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Solution
[image: image17.png]mation of Moment about A= 0 Ey(6)-20 (45)=40 (15

Su
Ey=2500 N
Summation of Forces at Y-Direction=0 Ay -40-20 + Ey=0
Ay=3500 N
JointA  Fab @22.5) + Ay=0
Fab = -43.75 KN
Fag + Fb (1525 = 0 B
Fag =26.25 KN Fic
N Fap
Joint B Fpc—Fygeos(6) =0 ' o

~Fpg - Fypsin(6) =0
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[image: image18.png]FBC= 2625 KN
FBG=35KN

Joint G Frg+Fegeos(6) - Fyg=0
Fegsin(6) + Fgg—P; =0

FCG =625 KN

FFG =225 KN

Joint C ~Fpc+Fep+ (Fep-Feg)eos(6) = 0

~(Feg+Fp)sin(6) = 0

FCD = 18.75 KN

FCF=-6.25 KN




[image: image19.png]JointD  —Fep+ Fppeos(6) =0

~Fpp - Fpsin(6)

FDE=-31.25 KN

FDF =25 KN
loint F Fgp—Fpg—Fcpeos(6) =0
Fpp+Fcpsin(6) =P, =0
FEF = 18.75 KN

Toint E —Fppeos(6) - Fgp=0

FDE=-31.25KN
-ve means Compression

+ve means Te

n




[image: image20.png]Problem 6-19

Determine the force in each member of the truss and state if the members are in tension or
compression. Hint: The resultant force at the pin E acts along member ED. Why?

Units Used:
W = 10° N
Given: F
_ [N a
Fp =3 . "
Fy=2K +
a=3m
b=4m b
D

Solution:
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Fep-Fep——
Jea?+i

Joint C

b
T Feop——
Jea?+b

FCD = -3.61 KN i

FCB=3.0 KN
JointB ~Fpy+Fcp=0

Fia ) Fep
-F;-Fgp=0 ®

FBD=-3KN

FBA=3 KN Fep




[image: image22.png]Joint D (Fep—Fpyg~Fpg)

Fpp+(Fep+Fpa—Fpe)
(2a

FDA=-2.704 KN

FDE=-6.31 KN





[image: image23.png]Problem 6-34

Determine the force in members CD, CJ, KJ, and DJ of the truss which serves to support the
deck of a bridge. State if these members are in tension or compression.

Given:
Fj =40KN
Fy =80KN
F3 =50 KN
a=3m

b=4m

Solution
Given
F3a+Fy(4a) + Fi(5a) - 4,(6a) = 0
Ay =95 KN
-4y(20) + Fja+Fgsb=0

FKJ = 1125 KN
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[ a
FCD+FK]+‘7‘/ﬁ‘FCJ—O
\Wa" +b”)

FCD = -93.75 KN

~Fpy=




[image: image25.png]Problem 6-51

Determine the force developed in members BC and CH of the roof truss and state if the
‘members are in tension or compression.

Units Used:
N =10° N
Given:

Fp=15kN
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~F(d) ~F1(e) + Ey(2¢) = 0
Fgesin(8)(c) + Feggsin(g)(c - b) + Ef(0) =0

0

~Fpcsin(6) - Fggsinlg) - Fp + By

Solving the three equations , we get:

-325 KN Positive (T)
1923 kN Negative ()

LISKN





Key Solution 8

[image: image27.png]Problem 6-70
The man of weight 17 attempts to lift himself and the seat of weight J¥; using the rope and

pulley system shown, Determine the force at 4 needed to do so, and also find his reaction on
the seat.

Given:

T T T R R R
Wy =T50N
C
W, = 50N B
R P
T

P

3T-R=0
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Wy,
r-4" 2
10
P=oT
P-N-W;=0

N=P-W,

T=8N

P=10N

N=610N





[image: image29.png]Problem 6-75

The compound beam is pin supported at
B and supported by rockers at 4 and C.
There is a hinge (pin) at D. Determine
the reactions at the supports.

Units Used:
W = 10° N

Given:

Fj=7N a=4m
Fy=6kN b=2m

F3=16kN c¢=3m

Fy £ B
G0deg d=4m a ¥ atb  oa a-cufh
S ———— s
; a
Solution: oW ET ey J t
Member DC': A B Dy ! !
SMp=0: ~Fpsin(6)(a=) + Ga=0
¢, = Fysin(6) =° S2KN
) a

DyfFlsm(H) +G=0

D, =Fj sin(g) — e

D, - Fjeos(8) =0

D, = Frcos(8)
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[image: image31.png]Problem 6-85

Determine the horizontal and vertical components of force which the pins exert on member 4BC.

Given: By b= (c=n)

W =80 KN By =

=2
a=2m W

b=3m A

c=1m

r=02m

Solution:

S rF,

4, =80KN

Y

Aya+b)~Byb=0

b4 atb
Yo

= 1200 KN
By

= +Byb—Bc=0
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3616 KN

120 KN




[image: image33.png]Problem 6-87
Determine the horizontal and vertical components of force at pins B and C.

Given:

F=50N c=15m

a=tm  d=04m
b=tm  y=01m
Solution:
Given

—Fla=1r) ~F(d+1) + Ga+b) =0

Cy=350N

By- 150N

Fla—1) +Cye=Ca+b) =

Cx=166.67 N

-B,+F+G

Bx=666.7 N
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[image: image36.png]Problem 6-91

Determine the horizontal and vertical components of foree which the pins at 4, B, and C exert
on member 4BC of the frame.

Given:
Fj =400 N

Fy=300N
F3=300N
a=15m

b=2m

e=a+b+c-d

Solution:



[image: image37.png]Given F,
Fig+Fyla+b) +Fza-A(f+g) =0 ; 1
30-4, B
4,=65TN c F,
b
Fre-G(f+g =0 -~ F
a
C, = 29N -~ E,
Cre=0
A, E,
G =0

Solving Simultaniously we get FBE and FBD
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B, = 429N A




[image: image39.png]Problem 6-134

Determine the horizontal and vertical components of foree that the pins 4 and B exert on the
two-member frame.

Given:

w=a00 N

m

a=15m
b=1m
=1m

F = 500N

6 =60 deg
Solution:

Given

—wal + Casin(6) - Cyacos(6) = 0
2 X id
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Solving these 2 equations we get

Cy=974N
Cx= 4026N

Gy + wasin(6) = 0
Ax=1TN

G +B,-F

Bx=974N

- C,—wacos(6) = 0
Ay=39T4N
G-By=0

By- 974N
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