/] o\

A river is 72 metres wide <

and has parallel banks. N

A boat B departs from point p N
on the southern bank and lands s
at point » on the northern bank.

|

The actual velocity of B is
—47 +3] mis.

C

\
Cyclist C travels due north at a constant speed of 4 m/s across a straight

level bridge which spans the river.

Find
(i) the velocity of C in terms of 7 and j
(i) the velocity of B relative to C in terms of i and j
(iii) the magnitude and direction of the velocity of B relative to C
(iv) the time it takes C to cross the river
(v) how much longer it will take B to cross the river.

@) Ve=07+4] 10
(ii) Ve = Vg = V¢ 5
=(~41+37)-(07+43)

=—4i-1j 5
(i)  magnitude = /(- 4)* + (1)
=17 or 4.12 m/s 5
o a1
direction = tan (Z)
or 14.04° with bank. 5
@iv) time = 7742 =18 seconds 10
v) time = 73—2 =24 seconds 5
= required time = 6 seconds 5

50
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(@) V, =39cosa 1 +39sine j 5
_39[ 12]7 439 i)}
13 13
=361+15] 5
V,=161+0] 10
(ii) Ve =V,-V, 5
= (367 +157)-(167) 5,5
=207 +15] 5
(iii) B
VaB
X
0
Y
shortest distance =|BX |
=90cos & 5
(2
25

Ship A is travelling east «® north with a

constant speed of 39 km/h, where tana = 7
Ship B is travelling due east with a constant
d of 16 km/h.
speed o 90 kim
At 2 pm ship B is positioned 90 km due 39 km/h
north of ship A. \ =0
A

\

(i) Express the velocity of ship A and the velocity of ship B in
terms of 7/ and J . ‘

(i) Find the velocity of ship A relative to ship B in terms of fand j .

(iii) Find the shortest distance between-the ships.
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The velocity of ship A is 3/ —4/ m/s and the velocity of ship Bis —27 +8/ m/s.

0}
(i)

Find the velocity of ship A relative to ship B in terms of i and } .

Find the magnitude and direction of the velocity of ship A relative to ship B,
giving the direction to the nearest degree.

At a certain instant, ship B is 26 km due east of ship A.

(i)

(iv)

Q)

(ii)

(iii)

(iv)

Show, on a diagram, the positions of Silip A and ship B at this instant
and show, also, the direction in which ship A is travelling relative to ship B.

Calculate the shortest distance between the ships, to the nearest km.

Vi =Vi— V3
=(i-47)-(-27+87)
=51-12] 10

magnitude = (5)2 + (— 12)2

= 13m/s 10
direction = tan™ (%)
= 67° south of east 10
A 26 km B
10
X
VaB

Shortest distance = |BX|
=26sin67°

= 24 km 10 50
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(b)

Two boats, B and C, are each moving with constant velocity.
At a certain instant, boat B is 10 km due west of boat C.
The speed and direction of boat B relative to boat C is 2.5 m/s in the

direction 60° south of east.

(i) Calculate the shortest distance between the boats, to the nearest metre.

(i1) Calculate the length of time, to the nearest second, for which the boats
are less than or equal to 9 km apart.

The velocity of ship P relative to a steady wind is 20 km/hr in the
direction 80° north of east. :

The velocity of ship Q relative to the same steady wind is 10 km/hr in the
direction 20° south of west.

Calculate the magnitude and direction of the velocity of ship P relative to

ship Q.

Give your answers to the nearest ki and the nearest degree, respectively.

50
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