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Problem 10 (8 points).

210 Two forces are applied as shown 1o a hook support. Knowing that the
magnitude of P is 35 N, determine by trigonometry (a) the required
angle @ if the resultant R of the two forces applied to the support is
to be harizontal, (b) the corresponding magnitude of R.

Fig. P2.10

Denote the vertical axis ¢, and the horizontal axis x. Since no vertical component:
P, =35sina = 50sin25° = a ~ 37.1°

|IR|| = Ry = 35cosa + 50cos 25° ~ 73.2N

Problem 20 (8 points).

2.18 For the stake of Prob. 2.5, knowing that the tension in one rope is
120 N, determine by trigonometry the magnitude and direction of
the force P so that the resultant is a vertical force of 160 N

2.19 Two forces P and Q are applied to the lid of a storage bin as shown

Yag Knowing that P = 48 N and Q = 60 N, determine by trigonometry
L) the magnitude and direction of the resultant of the two forces.
2.20 Two forces P and Q are applied to the lid of a storage bin as shown
Knowing that P = 60 N and Q = 48 N, determine by trigonometry
Fig. P2.19 and P2.20 the magnitude and direction of the resultant of the two forces.

Denote the vertical axis y, and the horizontal axis x, the resultant force R.

Pﬁ%]
Py+Qy

60 cos 110° 4 48 cos 80° 122 N
60sin 110° + 48sin80° | ~ | 103.7

|



Problem 25 (8 points).

2.25 Member BC exerts on member AC a force P directed along line BC.
Knowing that P must have a 325-N horizontal component, determine
(@) the magnitude of the force P, (b) its vertical component.
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Fig. P2.25

Denote the vertical axis ¢, and the horizontal axis x.
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BC = \/T20% 16502 = 970mm = [[P|| =325 = = 485N, P, = 325

Problem 42 (8 points).

Fig. P2.37 and P2.38

2.42 Tor the block of Probs. 2.37 and 2.38, determine (a) the required
value of @ if the resultant of the three forces shown is Lo be parallel
to the incline, (b) the corresponding magnitude of the resultant.

Denote the axis of incline z, and axis perpendicular to it y, and the resultant force R. From the problem
we have:

R, =0 = 80sina—120cosa =0 = a~56.3° = ||R|| = R, =60+ 80cosa + 120sin o = 204.2N

Problem 2F3 (8 points).

100 2.F3 The 60-N collar A can slide on a frictionless vertical rod and is
T mm | connected as shown to a 65 N counterweight €, Draw the free body
g diagram needed to determine the value of i for which the system is

in equilibrium,

2.F4 A chairlift has been stopped in the position shown. Knowing that
cach chair welghs 250 N and that the skier in chair E weighs 765 N,
draw the free-body diagrams needed to determine the weight of the
skier in chair F.
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Denote the vertical axis y, and the horizontal axis x.

h
Fp=TFp=T ———— = 65°h% =60%(300° + h?) = h = 720mm

V3002 + h?

Problem 50 (8 points).

200N

Fig. P2.49 and P2.50

2.50 Two cables are tied together at C and are loaded as shown, Determine
the range of values of P for which both cables remain taut.

Denote the vertical axis y, and the horizontal axis x. To keep the cables taut, the resultant force should be
directed downwards, between the lines AC and AB. To find the range, we need to find the two end points.

P cos45° — 200 1 P cos45° — 200 1
= — °© =< < ° = —
R [ _ Pin45° } — tan —30 N Poin 45° < tan 30 73
P P P P

—— =—-200 = Py~ 179.3N,

— 200 = Py~ 669.2N
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. P € [179.3,669.2] N

Problem 70 (8 points).

2.69 A load Q is applied to pulley €, which can roll on the cable ACB.
The pulley is held in the position shown by a second cable CAD,
which passes over the pulley A and supports a load P. Knowing that A Q 1" 13
P = 750 N, determine () the tension in cable ACB, (b) the magni )

tude of load Q. A\ Y25
D 557" C =
2.70 An 1800-N load Q is applied to pulley C, which can roll on the )
cable ACB. The pulley is held in the position shown by a second r g
Q

cable CAD, which passes over the pulley A and supports a load P.
Determine (a) the tension in cable ACB, (b) the magnitude of load P.  Fig, P2.69 and £2.70




Denote the vertical axis y, and the horizontal axis x. Newton’s second law was used for each component:

Tacs] [1800}
“lo

Tpac

Tacp(sin55° 4 sin 25°) 4+ Thac sin 55° = 1800 sin 55° + sin 25°  sin 55"]
Tacp(cos25° — cos 55°) — Tp 4 cos 55° = 0 08 25° — cos 55°  cos 55°

S Tacp = 1050N and P = Tpac = 608N

Problem 80 (8 points).

2.80 Determine the magnitude and direction of the force F = (320 N)i
+ (400 N)j - (250 N)k.

|F| = /3202 + 4002 + 2502 = 570N
2 4 —2
Qi = arccos (2)78> ~ 55.8°, ay = arccos (;;8) ~ 45.4°, v, = arccos (57%0> ~ 116.0°

Problem 90 (8 points).
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Fig. P2.89 and P2.90

2.90 A rectangular plate is supported by three cables as shown. Knowing
that the tension in cable AD is 429 N, determine the components of
the force exerted on the plate at D.

—429 . % —165N
AD = /2502 + 4802 + 3602 = 650 —> [ = | 429 §2f8 = |316.8N
429 . 260 237.6N

650



Problem 2F5 (13 points).

y FREE-BODY PRACTICE PROBLEMS

2.F5 Three cables are used to tether a balloon as shown. Knowing that the
tension in cable AC is 444 N, draw the free-body diagram needed to
determine the vertical force P exerted by the balloon at A.

2.F6 A container of mass m = 120 kg is supported by three cables as
shown. Draw the free-body diagram needed to determine the ten-
sion in each cable.
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X
% 2.F7 A 150-N cylinder is supported by two cables AC and BC that are
Fig. P2.F§ attached to the top of vertical posts. A horizontal force P, which ix
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Tac =Tac \/m = (144| N = Typ, = 336N, Typ, = —570N = P =1050N
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Problem 123 (15 points).
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P 2122 Knowing that the tension in cable AC of the system described in
Fig. P2123 Prob, 2,121 is 150 N, determine (a) the magnitude of the force P

y (b) the weight W of the container.
2123 Cable BAC passes through a frictionless ring A and is attached to
P fixed supports at B and C, while cables AD and AE are both tied to
| the ring and are attached, respectively, to supports at D and E. Know-
d ing that a 200-N vertical load P is applied to ring A, determine the

/,t’ tension in each of the three cables,

175
VAT 607 —0.28
Tap =Tpac | Frmogger | = Ipac | 0.96
0 0

0 0
Tac = Tpac W =Tpac |12/13

frac25v/252 + 602 5/13

80 -
VE02£607 0.8
0 0

0 | [0
60

TAE = TAE */4521%602 = TAE 0.8
T V4524602 | —06

—0.28Tgac +0.8T4yp =0 Teac ~ 76.7TN
(0.96 — 12/13)Tpac — 0.6T4p + 0.8T 4 = 200 = < Tup ~ 26.9N
5/13Tpac — 0.6T4g =0 Tag ~49.2N




