EXAM: DYNAMICS

Name: |Group:

1 A body is moving according to the picture below. Initially, this body
is moving at a speed of 20 m/s. Determine:

a) The value of the normal force
b) The values of the friction force and friction coefficient

c) The velocity of the body when its position is x = 100 m (the
first time it reaches the position)

v, = 20 m/s
S
80 N
m =12 kg

3Q0°

0 100 m
a=-1.2m/s*

1) o) The value of the wotwmal force Is

N+F\1=LJ —> N={20N- 40N —>

N I Fy T
Fy= 80N x sin 30 =4O N
W w = 12_[5\{1{)”,52 =120PJ

b) The values of friction fozce and the coefficienk

atle:

K Faek = M X0 — Frer = 12 K3 x (-12"52) == 4 N
+ Fx

BT b

Fyx = 80N x cos 30 = 64.3N
Fack = Fx- Ff — —IMUN= 69.3N - F(

(Fr=83.2 N

_ _3‘6.?N_’E=1. ’
F'F =.-},{_|\]-—h- F£=83.?N —-/Ux 8oN —-b-/}.__ _.-——SO'J /LL 05
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@ o) The velocity at x=loowr

X=20t_06tZ S, y=20-12¢t
Cowndikion : X =100 wL
100 = 20k —0.6 t* — 0.6 £E* - 20k 4+ 100 =0

L. 20% {uo0- 210 _ 20% F b= 2H2OS

= N

V=20-1.2x6.08 —» F= IQ}%AJ
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2 A body is rotating due to a centripetal force of 420 N. The radius of
the circle is R=1.2 m and the period of the motion is T=0.25 s.
Determine:

The angular (in rad/r and rpm) and linear velocities
The centripetal acceleration

The mass of the body

The frequency of motion

T=0.25s

@) &) Tue velocities

2n — 75.4 fad/s
W=2n Wil e [ Qs
— 0.255 r

W= 251 rad x €0s Arev — [(:J:; 23%9.% erLl
S

Awtin 21 rad

U= wWxR —» =254 @ 12my (V= 2042 "“/s)
b) The cewntzipetal acceleration

2
R 12 wm

¢) Tue waass of the body g
-_— — FC — _Eg'_ —4 —L-{—imi——- - | L= 0-56
FomMxdg e Oce - as m=zE = Jp ‘ )

d) The frequency of tae wictiow

(ot fm e — (i)

025s
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3 A ball is hit and its direction changes, as indicated in the picture.
The mass of the ball is 200 g and the time interval in which the ball
and the bat are in contact is 0.025 seconds. Determine:

e The change in the linear momentum of the ball
e The average force exerted on the ball by the bat

25 m/s
(.._

40 m/s

@ ) The change n wmowmrentumt is:
Pinitial = 02K x (-25"s) = — 5 Kg-w/g
P-FIVLCI,L = 0Z KB x ho ‘M/s =8 KS,M/S
Ap = Plival = Raial — Ap= g 535.- (‘5 lgén“)""FP= 13 %ﬂ"—]

b) The value of the force is 3 fam
J=A4p — Fx0025s 1 v
—(F=5%1]
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4 Two bodies are tied and moving as shown in the picture. Determine:

¢ The normal and friction forces
e The acceleration
¢ The tension force

@) o) Detetwmination of worwmal aud frickion forces

N-_-.—:.(.JY F— 5'(9)‘}.0‘;-5‘2-_- *x COS 300 qb-

FF=/MN=0.2;L;?LBN — (Ff=_ 83N

b) The acceleration.

Fuek 66.3N __ la = 4.42 ™/s2

Fuet = WA xa. —» A= = e

Foot = Wy~ ~F = 100N -25N -8 = 662N
W= SON xsin 30°= 25N

c) The teusion force
m x a —» 100N-Ty= lOlgxl-l.LIZ-:-'-‘i

A\ . Fuet =
l wwokiow T
10 & w/.z
k:g o= L4u2 /S E w{ _T = looN _-..El
WA
W,

=

(T,=1.=5538N]
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