Dynamics: Solutions to the exercises

1. Determine the acceleration and the tensions
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m,=8 kg m,=20 kg

a=4.29 m/s?
T,=T,=114.2 N

@D — Whole systemt :
Fﬂej:, = L\J,i —T1 +T2—'wz =w1—w2=
= 200N -80N = 20N

—» An isolated bod_l.j:

—r‘l Fnet = WA X G-
v
M —
w0y 200N —Tj = 20Kg x L4.29 == 85.€N
1]
20o0M) T‘i _-:Tz = MU.ZN
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2. Determine the acceleration of the system and the value of the tensions.
The coefficient of friction is u=0,2

m1=5 kg

m2=20 kg

30°

a=6.65 m/ss?
Tl == T2 =67 N

@ —> Detezmuination of Wiy, Wiy, N and Fc
W, = W50 =25N
Wiy = Wy . cos 30" = 43.3N
N = Wiy = 43.3N
Ec=ﬂm__, 0.2 x43.30 = 8. 3N

—» Application to the whole sy stewa :
Fret= W,-T, + T, - Fp - W,, =
= 200N - 8IN - 25 N = 166.3N

Frebk= mix a. — 166.3 N = 25Kgxa — a= 6,654

2
—p &PPLiCabiom. to an isolated bodﬂ: :
T2 Frnet=mxa
b
200N — Ty =20Kg x 6.65 ™M _ ja3)
S?.
wz.
il =1, = G:" l\]
200N L <
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3. Determine the acceleration and the tensions. The coefficient of friction
is 0.5.

m,=20 kg

m,=12 kg

a = 0.625 m/s?
T,=T,=112.5N

@ — Determriniakion 01[ N and F—F
F‘{,‘ =/.A.xfx\——- 0.5 x 200 N = loo N

—» Application. to the whole systemt
Fpet= W, - T, + Ty —F =
= 420N — 100N = 20N — a= 0.625."5!‘_?.-

B App\imtiom, to aun isolated bodj

Ty Fnet = mixa

'

120N =T, = 42\(9 R ‘0.625-?5 = 3.5N

W, =120N
= 5N
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4. Calculate the acceleration of the system and the tensions

m:2 = 10 kg

m: = 12 kg

m: = 6 kg

p=0.1

a=1.79 m/s?
Tl == T2 =98.5N
T,=T,=70.7N

@ —» Detezvniniationn of N awund F.p‘

Ff= uxN = 0.1xlooN = IoN
— Application to the whole systewr
Freb = W~ Ty + T~ Ty + Ty W, = Fy =
=120 N —GoON-410N = SON
Fret =mixa. — SON = 28Kg xa. — o= 1.39M/c2
—» Application. to isolated bodies:

o
| [}] : 120N =Ty = 12Kg x 1.39™/s2 = 245 N
" T =Tz= 98.5 N

|= 120N
Ty
m
Ty—60N = 6Kgx 1342 = 10.# N T
T5=Tq= 0.4 N (»\]3560!\)
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5. Calculate the acceleration and the tensions

u = 0.05
a = 0.104 m/s?
T,=T,=332.2N

@ —» Detezwiination of forces and khe direction
DF wioblow

Wyx = Wyx sin 60 = 346.4 N

i

Wyy = W, x sin 30" = 300N

w23 =W, x cos 0 = 519.6 N

~T
of motion:

F.f" =/LA;<N‘1 = O.OS)‘CQOOI\)‘;- 10 N
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s Application o the whole system
Fnet = wix _-T“ _"—TZ = F:H = MZX—F'FZ =

= 346.4N —{oN - 300N —26 N = 10.UN

Fret= mxa. — 104N = iOOK_ca xo. — a.= 0.1oU m/s?-

L» Application to an isclated bedy

Fnet = mxa

T . '
F‘.{‘l 31-]6.1.] N - AON — T.' 3 L!O Kﬁ x 0.104 m/52=
= 4.2 N
o) UO“
49 \ _T1=_T2_= 346.4N —410ON — 4.2N =
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