Lésningar

1.

Mekanik for D TFYY68 Lektion 2: Relativ rorelse+ieons lagar

Uppgiften l16ses enklast i koordinatsyster@tsom foljer med bil A istallet for i
det markbundna koordinatsysten@t O' har den konstanta hastighetén v X i
forhallande tillO. Séattt =0 d& omkdérningen startar.@' blir 7 (t =0)=-dX.
Sattt =t, da omkdrningen ar klar.@' blir ¥;(t =t,) = dX. Accelerationen

a, =a, = ax eftersomV &r konstant.

| X-led:

Vg =a=>Vy=at+C; V(t=0)=0=C=0=v, =at

Xz =Vg =at = Xg :a%+D; Xt=0)=-d=D=-d=x; :ag—d

AP _, |d
X(t=t)=a=-d=d=t=2|—
J(t=t)=a =2
Bil A har under tidert, kort strackanv,t, = 2v,, /ﬂ
a
Omkorningsstrackan blizd + 2v,, /ﬂ
a

Svar: Omkdrningsstrackan blizd + 2\/0\/§
a

Newtons 2:a lag for den 6vre massan i
vertikalled:

y_led:m,g=F,

For horisontell rorelse (obs! rorelse at hogel
X_led:

A

Eliminera normalkrafteifry. Detta ger
T-F=T-mg=ma (1)

Newtons 2:a lag for nedre massan (obs! rorelsetheda
y_led: T-myg=—-mya
Detta med (1) ger

mya+ 4dm,g —mgg = -Mga
_mgg—-um,g _8- 02502
- m, +mg ~ 12+8
Svar: 2.45 m/4.

a 981= 245m/s’




Mekanik for D TFYY68 Lektion 2: Relativ rorelse+ieons lagar

F = ma a. Kraftekvationen F = ma = a=—~F = (i—ﬁt)A
m m m
b. V:Q:V:jadt =j(5—5t)§<dt =(5t—it2+vo)x
m m m 2m

C. T=V= T = Ith = j (%t _z_l:ntz +V, )Xdlt =(%t2 —%t%vot +%,)X

F, k

Svar: a. a=(-2-—t)x b V=(22t——t*+y)X
m m m 2m
F k "
C T =2t —— 2+t + X)X
(2m 6m ot %)
) — _ _ 1= k .
a KraftekvationenF =ma > a=—F =——XxX
m m
. _av, _dv, dx _adv, d v
ax:VX:_:_E!;: ><:_(_)
dt  dx dt dx dx 2
2 2
i(v_x):—kxjv_xz—ixz+c
dx 2 m 2 2m

V. k
V. (t=0)=v, ochx { = O)F C=2L+—x2
( )=V, ¢ Xy = 5 X

w ==K o)

2 2
b. E(V_X)Z_EX—Z:V_XZEX—l_'_C
dx 2 m 2 m
-1

2
v,(t=0)=v, ochx = 0):X0:>C:V70—%X0

vx=Jv§—2—k(i——])

m'x, X
Svar: 8700 =V~ 0 ) b 709 = V-2 (b
m m'x, X

. A_
aF=maoa=v=——Vv
m

dv. A d A 2

| X-led: —=*+—v, :O:a(vxemt) =0=>v, t)=v,e

By, min 2
b.v (t=t)=ve™m :E°:>t1: A
2 _min2

_7»(’\
Svar: a. V(t)=v,e"X;b.t = A
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F=-mgz-kv=(-mg-kv,)2; F =ma :E:v:%:(—g—%vz)i
a, :—g—kv = v, +£v =-g :>£(v e%‘t) :—ge%t =

dt m* d m~ dt " °

k k k k

v,en :—g%ernt +C=v, :—g%+Ce_mt; V,(t=0)=0=>v, :—g%(l—e_mt)

| Z-led:

_ m, <,
Svar: V(t) :—g?(l—e m)z




Mekanik for D TFYY68 Lektion 3: Arbete och energi

Lésningar
1. a.KraftekvationerF = ma = 5tX+ (3t— 1)y
2 2
v=1[ e, x+| X -t4c, |y | ve=0) =0 ¢, =, = 0>
m{| 2 2
2 2
v=1 5[ 2ty :>v(t—10)—— 500, (ﬂ’—lojy - 258 +149 mis
m 2" | 2 10{ 2 2
V(t =10)| = /257 +14% =28.7 m/s
b. E, _ﬁzw)zm()s‘
20

C.W = jF[@ ijdp—j(su(sH) yc(az x(az— Yy«

3 2 3
5P g )dt=
2 2

_j(233+(3t 1)( _— )dt=—- j(

4 3,270
ij(17t3—9t—+t)dt:—1 YA ﬂo(lng 15 055 4105
mg 2 m 4 6 2]

Svar. a.V=25%x+14y m/s;b E, =4105J

c.W=4105_
2. Effekt P= F [V = mallv= Mma t Par max efter 5 s, darefter=
1 3 25 200 8
sz-af+ati=—af=>—= a=—=—m/¢
2tlz = 2'12 3; 75 3

P, =mat= 70[(2)25:: 2484J/s= 338 hk

Svar: =3.38 hk.

max

3. F =ma= Fx ar konstant= a = F X ar konstant
m

] F F F
led:v =— :_t : t= = =
Rled:, == Y, =ty (DTS gE v

_m(y-y) 1500[136
t 803.6

=1875 N

B _ 8 8 E Et2 8
=jF[¢rs=j Fmdt:j Fyon:j R &y de :Ez—m+ Ov}:

0 0

W =187 1875%4 AX =1875(46- 8.9F 91.71
2EI.500 3.6

Svar. a. F=1875 N
b.W=91.7 kJ
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. L. my my _ 0.5[400
' ZE+E =—2+0= = =100 J.
Boa =B A E=— > >
Et(f)t = Ekf + E:) + Efbrlust:O+ mghl- Eﬁrlust: mgh %rlust:
0.5(0.8715 E,, = 73.6 E e
Etiot = E(I)t = 736+ Efdrlust = 100:> Eférlust = 264
Svar. E =264

forlust

Es = E+E; =0+ mghe mgl.

Efét=Ef+E§:m\é+mg26
24 = 5 = mo="6 4+ mg &> w=\2 § A2 }

Svar: Hastigheten i punkten &. =./2g(h-24)

ot ’ ot
2

mv/ My
topp — = start _ opp _
PP = B :>—2 =" + MR r= V—J\%pp+4rg

v, ar bollens hastighet i luften efter rorgg(t =0) = vmpp%(horisontell led)

start — mv? . Etopp — mf)pp +mg2r

t2
§-(vertikal) led: fritt fall = 2r = 98 ¢ = 2\ﬁ
2 g

X-led: v, =V, konstant> X, € F Vi t= 2= Vit =
Vopp =19
V=, +4rg =./rg+4rg = /5rg

Svar: Farten ska vara =./5rg




