Solutions 4(h)

|Complete solutions to Exercise 4(h)

mg

cos(9)

1. From the first equation we have N = Substituting this into the second

equation gives:
mgsin(0)  mv?

cos(8) r
2
mgtan(0) = v
by (4.35)

Making v’ the subject:
grtan(@) =1’

Hence taking the square root gives the result v = ,/ grtan(0).
2. By putting A= w,t and B=w,t into (4.58) we have

cos(w,, t)cos(w,t)= % [cos(a)m +, ) +cos(w, - a)c)]
So placing this into v =V, cos(w,t)+ V,, cos(@, ¢ )cos(w, 1) gives:
v =V_cos(w,r1)+ % [cos(a)m + o, ) +cos(w, — a)c)z]

Vm
= Vc{cos(a)ct) +W [cos(a)m + o) +cos(w, — a)c)t]}

c

V= Vc{cos(a)ct)ﬁL g [cos(a)m + o, ) +cos(w, — a)c)t]} where d=V, [V.

3. We have
v =V, sin(w)+V,sin(o)sin(@,t)

= V_sin(w, 1)+ % [cos(a)c ~, )Y —cos(o, + w, )‘]

by (4.59)

= —‘;ﬂ {2 sin(w,f) +‘—‘//“L [cos(, ~ @, ) —cos(a, +w, )’]}

c

y = % [2sin(a)ct)+ dcos(a)c — a)m)t — dcos(a)c + a)m)f] where d =V, [V,

4. (a) p = IVsin(wt)sin(et )= 1Vsin*(wt)
P = v [1-cos(2ar)]

by (4768) 2
(b)  p=1Vsin(ot)cos(at) = %sin@a)t)

by (453)
(4.35) sin(A)/ cos(A) = tan(A)
(4.58) 2 cos(A)cos(B) = cos(A + B)+ cos(A— B)
(4.59) 2sin(A)sin(B) = cos(A— B)— cos(A+ B)

(4.68) sin’(A)= % [1—cos(24)]



Solutions 4(h)

(c) p=1V sin(a)t)sin( ot — g)

= [Vsin (a)t)[sin(a)t)cos(g) - cos(a)t)sin(g) }

by (4.38)
= 1Vsin(ar)[0 — cos(er)] (because cos(7/2)=0 and sin(z/2)=1)
= —1V sin(wt)cos(ar)

p= —I—;sin(2a)t) (by part (b) above )
(d) p= IVcos(a)t +12T) cos(ar)

v ( T ( T
= — coskcot+—+a)t +coska)t+——a)t
by (458) 2 2 2

_ 1—2‘/ |:COS(2(UI + g) + 005@}

p= I_2V cos(Za)t + g) (because cos(7/2)=0)

(e) p = IVsin(wr) sin( wt — iz)

V|_ ( ( ) ( 7z_|
7LCOS\M ka)t— )) Coska)t+a)t—2)J

b{ll

by (

7‘/ [cosk— - cos{Za)t 72[) }
p= —%cos@a)t — ;Z)

® p = 2405in(10077) x 1zsin(100m —13[)

240x12 [005(100721— 100 722 + é‘) — cos(lOOm+ 100 727 — éﬂ

= 1440{00{—) 005(200711 - )} (Remember cos(%z) :—;}

)
by (4.59)

p=720- 1440008(200711 —i;)

(4.38) sin(A — B) = sin(A)cos(B) — cos(A)sin(B)
(4.53) sin(2A) =2sin(A)cos(A)
(4.58) 2 cos(A)cos(B) = cos(A + B)+ cos(A— B)

(4.59) 2sin(A)sin(B) = cos(A— B)— cos(A+ B)



