Baudynamik — Probeklausur 1 Musterlosung

Aufg. 1

Schiefer Wurf:

Yy Vg geg :v, = 200ﬂ

S
/ hag =5m
W £ =2,4237 s
\ -
T

ges:l, =7
a, ="
m-£=0 —>Z=0 (Beschleunigung) welj=—m-qg —>i=-g
i) =v,-cosa,+0  (Geschwindigkeit) y(t) =—g-t+uy,-sinea,
z(t) = v, -cosq, -t (Weg in x-Richtung) o) = —g- g buy-sina, 1
z(t =t")=v,-cosq, -t =1,, 1)

(v)

y(tzt*)z—g-T+vo-sina0-t*:hAB (2)

. 2,4237°
2,4237° *9:

aus(2): —g +200-sing, -2,4237 = 5m & ¢, = arcsin

200-2,4237

a, = 4,0°

aus (1) :200 - cos(4,0°) - 2,4237 = 483,56 m
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Aufg. 2

w [rad/s]

geg:

| Wy (Z) ‘y\ w,p
“al’) I\& O
: 8m

52 60

a) Bereich I:
o,t)=a-t+b —>a,t=0=0—->b=0 (y-Achsabstand)

4 1
—>a)1(t=12)=a-12=4—>azﬁzg (Steigung)

= ot)==-t

W | =

Bereich II:
w;(t)=4 (const.)

Bereich III:
o) =c-t+d > o,t=0=4—>d=4 (y-Achsabstand)

4 1
—>a)m(t=8):4+c-8:0—>c=—§:—5 (Steigung)

1
= oyt) :4_§'t

4
b) Allgemein:  ¢(t) = ¢, + J. o(t)dt
ty
Bereich I:
0 £ 1 1 2 ¢
=@, +|o,t)dt =0+ |=t’dt =0+—=+—=—
?,(t) = g, !m {3 o

2
ot =12) = % ~ 24rad]

Bereich II:

t t
0y(t) = @, + [0, ()t = 24 + [4dt = 24+ 4 ¢
0 0

@, (t = 40) = 24 + 4 - 40 = 184[rad]
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Baudynamik — Probeklausur 1 Musterlosung

Bereich III:

t t
P (t) = @y + [y, ()t = 184 + [4 —%tdt =184 + 4t —i#
0 0

ot = 8) = 184+4-8—i.82 — 200 [rad]

o[rad] A

200 1—————————— e
P }
184 |

180

160

140 4

120 1 '

100+ fu

40—

20—

¢) 1 Umdrehung £360° £ 27

—->n = ? = 31,83 Umdrehungen
T

d) s=r-p(t)=8-200 =1600m
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Baudynamik — Probeklausur 1 Musterlosung

Aufg. 3
Mg i = OK
mZ:Zn: 99 ki} m,,, = 34kg (im Folgenden nur m)
FVater = 40 N
sina = 0,6 — o = arcsin 0,6 =17,46°
2, 2,0

a) Bewegungsgleichung:

—>m-i=F,, -cos(a)—R

— *Vater

FVate'r
0 Tm-j=m-g-N-F,, -sin(a)=0

Y m-g
J. C>N=m'g_FVater.Sin(a)
R<'7 .
A - =34-9,81-40-sin(a) = 321,54 N
SN E
u
daR = pu- N gilt

—>m-%=40-cos(a) — u- N =40-cos(ax) — 0,08 - 321,54 = 12,434 N
12,434 kg - >

= F=———5 0,366~
34 kg s

Energiesatz: E, -E =W undW = J.f'ds
0

E, - B, = [Fds
— 0
0
’I?'L"U2 2
o = [12,434ds
0
m-v2
o = 12,434 -20

Y= [12,434-20'2 _ 3,825ﬂ
34 S
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Baudynamik — Probeklausur 1 Musterlosung

b) 2 m-4§=N-cosl0°-m-g=0—> N =cosl0°-m-g
m-Z=—-R-+sinl0°-m-g daR=pu-N gilt
&S m-E=—-p-cosl0®-m-g+sinl0°-m-g
< gt &= g1 g(—p - cos10° +sin10°)
< i =9,81-(-0,08 - cos10° + sin10° = 0,094) = 0,9306
i(t) = v(t) = 0,9306 - t + 3,825
£
Aufg. 4

a) Energiesatz: E,+E,=E,+E, =const

2

-0 +lc-f2=m.v +m-g-h
- 2 2 —
Eyo — — E,
EpU Ekl
1 s
— 0 +=-100-0,2° 20’05 v +0,05-9,81-(3,0 +0,2)
E{: \2_7__/ + Ep1
2-(1-100'0,22—0,05~9,81-3,2)
2 m
S 0= =4,149—

0,05 s

v, = —cos(a) = 4,149 - cos 30° = —3,593 ui

T
S

v = —sin(a) = —4,149 - sin 30° = —2,075 2
S

Y

e = —€-v, = 0,75 (~3,593) = 2,695
S

vy =, = 2,075%

] = Jo +) = 2,695 +2,075° = 3, 401%

tan(a) = L sa= arctan(g’ g;ij = 37,6°
(0 y
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p0
Ghel

c) Energiesatz: E, +

——
T

T

-2

w + L, = const.
——
YBoden 0

1 1 2
_>§mv +m.g'l:§.}}{'v30d€n

1 1
o 3 3,401 +9,81-4,0 = 3 Vo s S Vgogen

|

Is
T

= /3,401 +2-9,81-4,0 = 9,489
S

Aufg. 5

S

TH,

Die Seilkraft ist tiberall gleich!

my iy =S-R=8-N-pu=8-m g-u my & =my-g-2-8

-m -g- . 2.5 285
L = STmg kS 4., i g2 gl
my 6m m, 4m
Bedingungsgleichung: X, = %; XZ = %
2-8 1 (8
—->g-——=—-|—-0,2-
g 4m 2(6m gj
X, X
m  6m
@2.g+0,2.g:i+i:ﬁ
6m m 6m
@5:2’2'?67”:1,886@ m
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Baudynamik — Probeklausur 1 Musterlosung

.. S
$1=6—m—0,2-g

—% =0,314-9-0,2-9=0,1143 - g = 1,121?2

i g2
» =9 om
1 .q-
S, =g B0 943. 20,057 g = 0,559
2. S
b) &, =1,121-¢

1,121 1,121 4
7, ="t 2m=""t >t=|—— =1889s
2 s 2 1,121

Strecke

&, =(t)=1,121-1,889 = 2,122

s
c) m-E =5-m-g
A
S @fn’lzﬁ —g:i—g i, =g- (siehe oben)
mi 6m 2-m
bei einer festen Rolle gilt : X, = X, bzw. X, = X,
Ly
beieiner einseitig aufgehanten Rolle: X, = 7; X, = 5
SN R - S R S S
Yy My g 97 9m "2 om ! Tm em ©
R
X, X,
s S 75
o3 g=—t—=—
m 6-m 6m
g=396m 18 e o571.g-m
7
18
7.g.}n’ m
i = ———g <& —————g = —5,606— (Beschleunigung nach unten)
6m 6w S
18
7.g.}n’ m
i, = g — ————= —2,803— (Beschleunigung nach oben)
2-m S
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