1.8 + b-c=1- 5% which is zero if and only if 5 = 1. Y1
The vectors b and ¢ make equal angles, o, above

and below (or below and above) the & axis. The angle
between them can be 90° only if a = 45°.

1.10 + The particle’s polar angle is ¢ = wt, so z = Rcos(wt) and y = Rsin{wt) or
r = & Reos(wt) + ¥ R sin(wt).
Differentiating, we find that # = —& wRsin(wt) + ¥ wh cos(wt) and then
¥ = —w? Reos(wt) — 7w Rsin(wt) = —w'r = —w’RE.

That is, the acceleration is antiparallel to the radius vector and has magnitude a = w?R =
v*/ R, the well known centripetal acceleration.

1.18 #+ (a)} |a x b| = absiny = bh, where h = asin~ is i i

. ¥ is the height of the triangle AT
Thneﬁnﬁ |a = b = 2{aren of trianghe), which is the required first result, The -Ell,fm twn
follow in the same way.

(b) By part (a), [c x a) = |b = c| or casin = besina,

i whenee afsine = b si
required. The third expression follows in the same way. afsine = bfsin 3, as

L.30 & Since mass 2 iz at rest, the initial total momentum 8 just P, = myv. The final

total momentum is Py, = (m; + my)v'. Equating these two and solving for v, we find that
v = v fim; + mg).

1.35 + In the ahsence of air resistance, the net force on the ball is F = Mg, and with the

given choice of axes, g = (0,0, —g). Thus Newton's second law, F = m¥, implics that ¥ = g,

" £=0, §=0, ad ¥=-g

The initial velocity has cOmpONents e = tocos i, vy, = 0, and v, = tEind, Ju.n! We Can

choose the initial position to be the origin, The first of the above equations can b integrated
e o= i i = ! he same way, the y equation gives

once to give = U, and again to give 2(f) = vet. Int

w(t) = 0, and the = equation gives z(£) = vt — Lgt*, The ball reburns Lo the grc.nmlﬁ when

z(t) = 0 which gives § = 2e,,/g. Substituting this time into the expression for x(t) gives the

range, range = e, /4.

i . on the bundle is its weight, and Newton's secomd
]:Ia-f:ﬂr:mdiar{:riyzi;g:i:ﬁhr: :‘Iin:.hr&”::nhm the origin at sea level directly Tl&e]cuw the
plane at the moment of launch and measure x in the direction of fight amd y vertically up,
then the solution is = = wt, gy =h - ég!’, and z =10.

(b) The time for the bundle to drop to sea level (y = 0) is & = +/2h/g and thc_hr:tiﬂmta.'l
distance traveled in this time is £ = vt = v,/ 2h/g. With tha given numbsers this is about
m.
ﬁn{c}l If the drop is delayed by a time Af, the bundbe will overshoot by adistance Ax = v, A,
g0 Af = Axfu, = 0.2 see.




