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Problem 1A (12 Points)

The bracket, shown in the figure below, is subjected to a 610 N force (Fag), Determine:

a) The moment of the force about an axis extending between C and D. Express the results as
a Cartesian vector. (10 Points)

b) The perpendicular distance between the force (Fap) and line CD. (2 points)
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Problem 1A (12 Points):

A bracket is subjected to a 610 N force as shown in the figure.

(a) Determine the moment of the force about line CD and express it in
Cartesian vector form. (8 Points)

b) Determine the distance between the force and line OC. (4 points)
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Problem 1B (13 Points)

A 100 N force and a 10 N-m couple moment act on member CB, as shown in the figure below.
Determine the horizontal and vertical components of reaction at the pins A, B and C required for

equilibrium.




Problem #1B (13 Points)

A 100 N force and a 10 N-m couple act on member CB as shown below. Find the
forces acting at C and B required for equilibrium.
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Problem 2 (25 Points)

The 1.1-m bar (AB) is supported by a ball and socket (at A) and two smooth walls (at B). If the
tension in the vertical cable CD is 1 kN, determine the reactions at A and B. Point D is mid-way

between points A and B.
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A. Find the zero force members by inspection in the truss below. Negative marks for each wrong

Problem 3 (25 Points)
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B. In the truss shown below that is supported by pin at A and roller at B, determine:

a) Reactions at the supports

b) Forces in members CD, CE and GF using the Method of Sections
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Problem 4 (25 Points)
The frame shown below is composed of 3 members (ABC, CDE, and BD) and supported by a pin
at A and a roller at E. Determine the horizontal and vertical components of reaction at A, B, C, D

and E.




Solution:

400 N/m

800 N/m

M
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From the FBD for the complete frame:

¥\ ©Ma = Fi cos 30° (0.6) + Fe sin 30° (0.6 + 0.6 tan 15°) — 240 (0.3 + 0.6 tan 15°) —
120 (0.4 + 0.6 tan 15°) =0

0.520 Fg + 0.380 Fr— 110.585 — 67.292 = 0
Fr.= 197.63 N (\)
S Y Ey =Ry Fr cos 30° =0
Fax = 197.63 cos 30°
Fax = 17115 N (—)
+ 1 SFy=Fay+ Fesin 30° 240 - 120 =0
Fay =—197.63 sin 30° + 360

Fay=261.19 N (1)

Fa = [(171.15)*+ (261.19)*]*5=312.3 N

Member BD is a two force member. Therefore, the line of action of force Fp is
known as shown on the FBD for member ABC:
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From the FBD for member ABC:

¥\ ZMc =Fs cos 38.26° (0.3) — Fp sin 38.26° (0.3 tan 15°) + 171.15 (0.6) — 261.19 (0.6

tan 15°)=0
2}
0.236 Fg — 0.050 Fg + 102.690 — 41.991 =0
Fp=-326.34 N=326.34 N (.)
—ty YFx=Fcx—(326.34 cos 38.26°) + 171.15=0 :
Fcx=85.10 N (—)
ok T > Fy=Fcy—(326.34 sin 38.26°) +261.19=0 s

Fcy=-59.11 N=59.11 N (})

Fc = [(85.10)%+ (-59.11)%]°5 = 103.61 N



