LECTURE # 6

In this lecture you will Course Name:
learn about: “Applied Mechanics”
Numerical:

 Equilibrium of Rigid Bodies.

Course Code: CT-144

Credit Hours: 3
Semester: Summer 2020

Prepared By: Engr. Khurshid Alam



PROBLEM # 1

 Determine the components of the support reactions at the fixed support
A on the cantilevered beam.
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SOLUTION
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SOLUTION

Equations of Equilibrium: From the free-body diagram of the cantilever beam,
A, A ,and M , can be obtained by writing the moment equation of equilibrium about
point A.

K SE = 0:; 4 cos30°— A, =0

A, = 3.46 kN Ans.
+12E = 0; A, — 6 —4sin30° =0

Ay = 8KkN Ans.

C+XEM; = O;M,; — 6(1.5) — 4cos30° (1.5sin30°) — 4 sin 30°(3 + 1.5¢0s30°) = 0
M, = 20.2 kKN -m Ans.
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PROBLEM # 2

« Determine the reactions at the supports.
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SOLUTION
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SOLUTION

Equations of Equilibrium. N, and By can be determined directly by writing the

moment equations of equilibrium about points B and A.respectively. by referring to
the beam’s FBD shown in Fig. a.

C+3S Mg = O; %(400)(6)(3) e, NS (%)(6) = 0

Ny = 750 N

Ans.
C+=XM, = O; B(6) — 5(400)(6)(3) = 0
B, = 600 N Ans.
Using the result of N , to write the force equation of equilibrium along the x axis.
E S, =D 750(%) — B =10
B, = 450 N Ans.
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PROBLEM # 3

« Determine the horizontal and vertical components of reaction at the
pin A and the reaction of the rocker B on the beam.
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SOLUTION

Equations of Equilibrium: From the free-body diagram of the beam, Fig. a, Ny can
be obtained by writing the moment equation of equilibrium about point A.

GCEZM,4 = 0; Npg cos30°(8) — 4(6) = 0O
Np = 3.464 KN = 3.46 kKN Ans.

Using this result and writing the force equations of equilibrium along the x and
y axes, we have

25 B, —0; A, — 3.464 sin30° = 0

A, = 1.73 kN Ans.
+ TEF,~= 0 A, + 3.464 cos30° — 4 =0

A, = 1.00 kN Ans.
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PROBLEM # 4

« Determine the reactions at the supports.
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SOLUTION

Equations of Equilibrium. N, and B, can be determined directly by writing the
moment equations of equilibrium about points B and A, respectively, by referring to
the FBD of the beam shown in Fig. a.

|
o=

G+ Mp = 0; 600(6)(3) + %(300)(3)(5) — NA(6)

N4 = 2175 N = 2.175 kN Ans.

C+3IM,y = O; B,(6) — %(300)(3)(1) — 600(6)(3) = 0

B, = 1875 N = 1.875 kN Ans.

Also, B, can be determined directly by writing the force equation of equilibrium
along the x axis.

ST =0 B..—0 Ans.
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PROBLEM # 5

« Determine the reactions at the supports.
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SOLUTION

Equations of Equilibrium. A and N, can be determined by writing the moment

equations of equilibrium about points B and A, respectively, by referring to the FBD
of the truss shown in Fig. a.

G+IMg =0;  8(2) + 6(4) — 5(2) — Ay6) = 0
A, = 5.00 kN Ans.

GHE M,

0;  Nz(6) — 8(4) — 6(2) — 5(2) =0
Nz = 9.00 kN Ans.

Also, A can be determined directly by writing the force equation of equilibrium
along x axis.

T2 B =k B A =D A, = 5.00 kN Ans.
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PROBLEM # ©

* If the Intensity of the distributed load acting on the beam is w = 3
KN/m, determine the reactions at the roller A and pin B.
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SOLUTION
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SOLUTION

Equations of Equilibrium. N, can be determined directly by writing the moment
equation of equilibrium about point B by referring to the FBD of the beam shown
in Fig. a.

G+ My = 0; 3(4)(2) — N4 sin 30° (3sin 30°) — N4 cos 30° (3cos30° + 4) = O
N, = 3713 kN = 3.71 kN Ans.
Using this result to write the force equation of equilibrium along the x and y axes,

BRI = ) 3.713sin30° — B, = 0
B, = 1.856 kN = 1.86 kN Ans.
+ 1 2= ; B, + 3.713cos 30° — 3(4) = 0

B, = 8.7846 kN = 8.78 kN Ans.
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