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(56) (IIj Because the Earth rotates once per day, the effective
acceleration of gravity at the equator is slightly less than it
would be if the Earth didn’t rotate. Estimate the magnitude

of this effect. What fraction of gis this?
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(}) (I1) An airplane 1s heading due south at a speed of 550 km/h.
If a wind begins blowing from the southwest at a speed of
W="90.0km/h (average), calculate: (a) the velocity (magnitude ° 7 ‘
. and direction) of the plane, relative to the ground, and o) ‘
e - (b) how far off course it will be after 12.0min if the pilot AT
takes no corrective action. [Hint:] First draw a diagram.] - é \
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55,) (IIT) The double Atwood machine shown in Fig. 4-52 has

" frictionless, massless pulleys and cords. Determine (a) the 1
acceleration of masses m,, m,, and m;, and (b) the tensions 57 : % 3

Fy; and Fy; in the cords. &Z F = Ws\j’ - 7—
gl = g g =1,
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T anations, we get: F Fys ﬁm
a=gtan 6§, and Fr=myg/cos 6. N1
For the mass mi, wehave 3F = pa:
X-component: Fr= ma;
Y-component: Fy; - mg=0.
We can combine the two X-equations to get * m,g
Sin 6= m,/m;.
If we put thisin a triangle, as shown, we can find tan 6. Thys the acceleration is
a=gtan 6=rmyg/(m,? - my2)1/2,

[l

For the block m, (including the pulley), we have 3F = ya- my 57. From the resull
X-component: F- Frsin g_ Fr=mg; a=[my+m
y-component: Fy; - £y, - Frcos §-myg = 0. 6 To simplify the

When we use the previous results in the *-equation, we get (my2 ~ m,2)1/2 _ Thus we have
wnwam5m+?+§n a=dv/dt=

= (myg/cos 6) sin 6 + M + Maa = (my + m, + mz)a = _’3: t My + ma)myg / (my2? - my This contains th

Note that we would obtain this result directly if we haq chosen the three blocks and the pulley as the because v = dy/

System. The only horizontal force would be F, which would produce the acceleration of the three blocks. ; Hae\ &Sn MMW

My + Mc
When we integr
55. The force diagrams for each of the masses and the movable pulley are shown. Note that we take down as % y [my + (m,
positive and the indicated accelerations are relative to the fixed pulley A 0
A downward acceleration of 1, means an upward acceleration of the movable pulley. If we cal] a, the [mayy + mc(y?
(downward) acceleration of m; with respect to the movable pulley,
we have

the movable pulley we write SF - ma: +y Fr1 Fry
2F11 = Fr3 = (0)(- a3), s0 2Fr) = Fy,
For each of the masses, for YF, = ma, we get :
massmy:  mg~Fr = Ay = my(a, - a), Frq Fry
mass m;: myg ~ Nu,: =Moa, = SNAI a,— &mv\ a; a
Mass my:  mag — Fry = M3as. 2
We have four equations for the four unknowns: — —
H.j\ W.Hm\ a,, and as. m
After some carefy] algebra, we get m™g ‘\ 28

3= [(mymg + myms, = Ammimy) /(mymy + M3 + 4mymy)]g;
= [2(mymg - mymy) / (myms + myms + 4mymy)lg;

Nu.E = ﬁhsgwmwﬁm\aﬁusnw + momsz + ASHSN:%\. and

Fry = [8mymymy / (mym; + Moyms + ASHSE%.

We can now find the other accelerations:

41 = [(mym3 - 3mym, + dmimy) / (mymy + Mo + dmymy)]g;
4 = [(- Bmymy + Mmoms + ASHSNV\QSS& + Myt + ASHEN:%.
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