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2/201 Airplane A is flying north with a constant
horizontal velocity of 500 km/h. Airplane B is
flying south-west at the same altitude with a
velocity of 500 km/h. From the frame of
reference of A determine the magnitude v, of the

apparent or relative velocity of B. Also find the

magnitude of the apparent velocity v, with which

l450 7

B appears to be moving sideways or normal to its
centerline. Would the results be different if the
two airplanes were flying at different but constant

altitudes? [Engineering Mechanics Dynamics 51 edition,
Meriam & Kraige, prob.2/201]
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V=500 km/h N3t uAzNLV8Y cosine
45" VA5 =Va+Vi —2V,V, c0s135°
V2, =5002 + 500 — 2(500)(500) cos135°

V,p =923.88 km/h Ans

v, Aasuliznaupad vy, Ihan1easainny v,

ﬁnﬂgﬂﬁlzvlﬁ
V, =Vg,,SIn22.5°

v, =923.88sin 22.5° = 353.55 km/h Ans
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2/204 The aircraft A with radar detection equipment is flying horizontally at an
altitude of 12 km and is increasing its speed at the rate of 1.2 m/s each second.
Its radar locks onto an aircraft B flying in the same direction and in the same
vertical plane at an altitude of 18 km. If A has a speed of 1000 km/h at the
instant when @= 30°, determine the values of ¥ and © at this same instant

if B has a constant speed of 1500 km/h. [Engineering Mechanics Dynamics 5! edition,
Meriam & Kraige, prob.2/204]
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51 landdmuald v, =1000km/h,  a, =1.2m/s?

vy =1500 km/h,  constant
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Vg, 4= 500 km/h

91n3l v, =500¢0s30° = 433.0127 km/h
v, =—-500sin 30" = -250 km/h

v,=f — [ =433.0127 km/h =120.2813 m/s

0= ﬂ(Lj =-0.00579 m/s
3.6

V=1 —

12000

a, =-1.2c0s30° =-1.0392 m/s?
a, =1.2sin30° = 0.6 m/s’

a =F-rp> — —1.0392 = i — (12x10%)(-0.00579)*
¥ = —0.6369 m/s? Ans

a,=ro+2r0 —» 0.6 = (12x10°)0 + 2(120.2813)(~0.00579)

0=1.6607 x10™* rad/s? Ans




