Solution to Set 2

2-29

Choose the direction pointing downwards along the slope is positive.
Then the net force acting on the automobile along the slope is

f =mgsin@ — u,mgcosO
the equation of motion is
mcfj—‘: =mgsin@ — U, mgcosO .

So

cjl—‘;:gsine—ukgcose

v CZZ—‘; =(gsin@ — U, gcosO)

1dv?
2 dt
dv? =2(gsin@ — [, g cosO)dt

=(gsinB — U, gcosO)V

dv® =2(gsinB — U, g cosB)dx

Y dv? :Ix 2(gsin@ — u, gcosBO)dx

v —v; =2(gsinf - U, gcosB)(x—x,)

Vy = \/v2 —2(gsin@ -, gcosB)(x—x,)
Herex -x, =30m,v=0,u, =0.45 and tanf =0.08 ,50 sinH = 0.0797,cosH = 0.9968
v, =14.727m /s =32.95MPH

1 mile = 1.609km
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The force acting on the particle is

dv

F(x)= =m—.
(x) =ma=m ’
And the speedis v=a/x, so

F(x)=m—

=m L HH
N

dt Ox
a dx
x* dt

___a
=—-m—V
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Assume the mass of the boat is m . The equation of motion is

dv
—=-a v
m % exp(fBv)

exp(=Bv)dv = _adt
m
y _/_adt
J;O exp(—=pv)dv —IO -
- 1 exp(-Bv) —exp(-pv))=- 2
B m

T

Letv =0, then we can get
m

‘=B (1 -exp(-Bv,))-

(of

dt  dx dt dx

exp(—pBvvdv = - gdx
m

0 _ x_a
then J;Oexp(—ﬁv)vdv —L de.

B’ B m

— 1 +exp(—Bv0)2(l+Bv0):_ax

Therefore, the distance 1s x = a l=exp(=pv )1+ pv,)

m B’
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Assume the mass of the launcher at time ¢ 1s m and the
positive direction is pointing upwards.

Then the equations of motion are

for launcher: F—(m+dm)g =m d;t'"
for the emitted mass: —(F -g'dm) = —dm%
So mdv’” +mg :dmd—v
dt dt
Here Do _ 0 dy = -u
dt
mg' ="
Then dt
u dm
dr=-—""
g m
di=[' - u dm
0 m g m
UL
g m

__ 2000m/s n0.8m0
9.8m/s*/6 m,

= 273.24s




3-4
Since
x(t) = Asin(w,t - 9),

the kinetic energy and the potential energy are

T:% & :%ma)gA2 cos’ (wyt —O)

and U= %kxz = %kAz sin’ (w,t = 0) = %mng2 sin’ (w,z — 0) respectively.

Then

1 71 1
(1), = ?inmwéflz cos’ (wyt = d)dt = megAz

— 1 ro1 2 42 s 2 — 1 2 42
<U>t = ;J(; EmwOA sin” (w,t —0)dt = ZmCOOA .
(T) = L L a2 cos? (i - 8)dx = S ma 42

I Sha ’ 307

L sin (Gt — BV = Lme A
). = . ymend’sin (Wt 5)dx—6mw0A
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SO

For a simple harmonic oscillator,

x = Asin(w,t —90)
Z—j = Aw, cos(wyt —0) = w, VA’ —x°

dt d.

dx

at _ AN dx @ _
T N> -x*T N4> -x* 21T 2

VA = x?



