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Problem 1 (25 Points)

Using Cartesian Vector Formulation, Find the magnitude and directional angles of F3 of the

forces shown in the figure if:

e F;=100KkN;

e F,=200KkN;
The resultant force Fr of the Fy, F2 and F3 =400 kN
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Problem 2 (25 Points)
For the figure shown below:

Use the DOT PRODUCT to determine the angles 8 between the axes OA of the flag pole and
cable AB.

Use the DOT PRODUCT to determine the projection of force Fp along cable AC




Answer:

Coordinates of points A, B and C are:

0=(0,0,0)m
A=(0,4,3)m
B=(1.5,0,6)m
C=E 09 n

The force exerted by cables AB:

FB = Fg uas

T'sn

7]

Uyp=

rap=(1.5- 0)i+(0-4)j+(6-3)k =[1.5i-4j+3km
Py =NLS +4°+3* =522 m

L e
AB =522 5227 T522

F; =55

B

[1.5, At R

gl k]=[15.80i—42.15j+31.61k]N
504 G Gom

The force exerted by cables AC:

Fc =Fcuac

rAC

Fic

Uye

rac=(-2-0)i+0-4)j+(@4-3)k =[2i-4j+1km
rpe =N22+4°+1> =458 m
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4 | The position vector of the flag pole:

rao=0-0)i+(0-4);j+0-3)k=[0i-4j-3km

o =NO*+42+3% =5m

1. The angle @ between the forces exerted by cables AB and AC using DOT PRODUCT.

3 | Fyory=F,ry, cosf

(15.80i —42.15;7 +31.61k )o(0i — 4 — 3k )=(55)(5)cos @

[(15.80)(0)] +[(—42.15)(—4)] +[(31.61)(=3)]=(55)(5) cos &

2 | O=cos™ ol =74 .44
e 275

2. The magnitude of the projection of Fs along the cable AC using the DOT PRODUCT.

3 | Projection of Fs along the cable AC = Fg ® uac

=55 1'Si-4j+3ko—2i—4j+1k]
500 7590 50 58 W58 RS

=[(15.80)(—0.44)]+[(—42.15)(-0.87)]+[(31.61)(0.22)]

2 =36.67 N




Problem 3 (25 Points)
In the figure shown below, If tensions in Cables BC and BE are:
Tec=0.35 kN

Tpe =0.22 kN

Find:

A. Tag

B. Tep

C. Weight of the bucket
D. Angle 6
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Problem 4 (25 Points)

The system shown below is supporting a mass of 200 kg. The spring OC has stiffness k value of
0.7 kKN/m. Determine:

A. Tensions in cables OA and OB.

B. Stretch of spring OC.
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