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Problem 10 (8 points).

Denote the vertical axis y, and the horizontal axis x. Since no vertical component:

Py = 35 sinα = 50 sin 25◦ =⇒ α ≈ 37.1◦

∥R∥ = Rx = 35 cosα+ 50 cos 25◦ ≈ 73.2N

Problem 20 (8 points).

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

R =

[
Px +Qx

Py +Qy

]
=

[
60 cos 110◦ + 48 cos 80◦

60 sin 110◦ + 48 sin 80◦

]
≈

[
−12.2
103.7

]
N
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Problem 25 (8 points).

Denote the vertical axis y, and the horizontal axis x.

BC =
√
7202 + 6502 = 970mm =⇒ ∥P∥ = 325 · 970

650
= 485N,Py = 325 · 720

650
= 360N

Problem 42 (8 points).

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

Ry = 0 =⇒ 80 sinα− 120 cosα = 0 =⇒ α ≈ 56.3◦ =⇒ ∥R∥ = Rx = 60 + 80 cosα+ 120 sinα ≈ 204.2N

Problem 2F3 (8 points).
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Denote the vertical axis y, and the horizontal axis x.

Fg1 = T, Fg2 = T · h√
3002 + h2

=⇒ 652h2 = 602(3002 + h2) =⇒ h = 720mm

Problem 50 (8 points).

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.

R =

[
P cos 45◦ − 200

−P sin 45◦

]
=⇒ tan−30◦ = − 1√

3
≤ P cos 45◦ − 200

P sin 45◦
≤ tan 30◦ =

1√
3

− P√
6
=

P√
2
− 200 =⇒ P0 ≈ 179.3N,

P√
6
=

P√
2
− 200 =⇒ P0 ≈ 669.2N

∴ P ∈ [179.3, 669.2]N

Problem 70 (8 points).
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Denote the vertical axis y, and the horizontal axis x. Newton’s second law was used for each component:{
TACB(sin 55

◦ + sin 25◦) + TDAC sin 55◦ = 1800

TACB(cos 25
◦ − cos 55◦)− TDAC cos 55◦ = 0

=⇒
[
sin 55◦ + sin 25◦ sin 55◦

cos 25◦ − cos 55◦ cos 55◦

] [
TACB

TDAC

]
=

[
1800
0

]
∴ TACB = 1050N and P = TDAC = 608N

Problem 80 (8 points).

∥F∥ =
√

3202 + 4002 + 2502 = 570N

αx = arccos

(
320

570

)
≈ 55.8◦, αy = arccos

(
400

570

)
≈ 45.4◦, αz = arccos

(
−250

570

)
≈ 116.0◦

Problem 90 (8 points).

AD =
√

2502 + 4802 + 3602 = 650 =⇒ F =

−429 · 250
650

429 · 480
650

429 · 360
650

 =

−165N
316.8N
237.6N


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Problem 2F5 (13 points).

TAC = TAC


4.2√

4.22+2.42+5,62

2.4√
4.22+2.42+5,62

− 5.6√
4.22+2.42+5,62

 =

252144
336

N =⇒ TABy = 336N,TADy = −570N =⇒ P = 1050N
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Problem 123 (15 points).

TAB = TBAC

−
17.5√

17.52+602
60√

17.52+602

0

 = TBAC

−0.28
0.96
0



TAC = TBAC

 0
60√

252+602

frac25
√
252 + 602

 = TBAC

 0
12/13
5/13



TAD = TAD


80√

802+602
60√

802+602

0

 = TAD

0.80.6
0



TAE = TAE

 0
60√

452+602

− 45√
452+602

 = TAE

 0
0.8
−0.6



−0.28TBAC + 0.8TAD = 0

(0.96− 12/13)TBAC − 0.6TAD + 0.8TAE = 200

5/13TBAC − 0.6TAE = 0

=⇒


TBAC ≈ 76.7N

TAD ≈ 26.9N

TAE ≈ 49.2N
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