Q. 17.

FUNDAMENTAL APPLIED MATHEMATICS

(i) v, =10 km/h
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vy =ai +10j,aER,

where Va2 + 10% = 20
=a’ + 100 = 400
=a = V300 = 10V3

=, = 1031 + 10/

=6 =tan ' — = 30°

= Captain must steer in a direction
30° N of E.
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iy = Vx — Yy

=10V3i + 10] — 10 = 10V31

Time to interception = -
relative speed
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10V3
= 2.309 hours
= 2 hours 19 mins
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Vea =V ~ Va
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= —5i — 4
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= Vgy = —5{pa)
Since %} = —k(@) where k is

a positive constant, they must
be on a collision course.

relative distance
relative speed

V352 + 282

(=52 + (—4)2
_7V41
VAT

= Collision occurs at 17.00 hours.

Time to collision =

= 7 hours

relative distance

Q. 18.

() 7y = 8 +4f
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(ii)

Fo =241 —12)

= _ = —>
Tsa =1 ~Ta
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= —2i +]
Var = —27a1)
Since a = —k(@) where k is a

positive constant, they must be on a
collision course.

relative distance
relative speed

V3 T (=167

Time to collision =

(—2)% + 12
16V5
=—— =16 hours
V5

= Collision will occur at 16.00 hours.

=100 — 4
=371 + ki
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Ty =T, — 1y =27 + (k+ 4)
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Vy =30+
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27 _k+4 . .
=5 ...collision course = v, is

a scalar multiple of r,,
=3k + 12 = 54
= 3k = 42
=k=14

Py =271 + 18

— i H

Vix = =31 — 2

relative distance
relative speed

_ V27 +18?
(=3)? + (=2)?
_ 913
V13

= 9 hours

Time to collision =

Collision occurs at 10.00 hours.




