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4. Anparticle P of mass 2 kg is moving under the action of a constant force F newtons. The
velocity of Pis (2i—5j) ms™ attime /=0, and (7i+10j) ms™ at time /=5s.
Find -
(a) thespeedof Pat =0,
2)
(b) the vector F in the form ai+bj,
®)
(c) the value of # when P is moving parallel to i.
)
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1. A particle P is moving with constant velocity (=3i+2j) ms™. Attime =65 P is at the
point with position vector (—4i—7j) m. Find the distance of P from the origin at time

t=2s.
®)

11.69x 1654 < m )
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7. [n this question, i and j are horizontal unit vectors due east and due north respectively

and position vectors are given with respect to a fixed origin.]

A ship S is moving along a straight line with constant velocity. At time # hours the position
vector of S'is s km. When /=0, s =9i—6j. When r=4, s=21i+10j. Find

(a) the speed of S,

“)
(b) the direction in which S is moving, giving your answer as a bearing.

@
(c) Show that s=(3t+9)i+(471—06)j.

@

A lighthouse L is located at the point with position vector (18i+ 6j) km. When 7 = 7 the
ship Sis 10km from L.

(d) Find the possible values of T.
©6)
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2. Anparticle is acted upon by two forces F, and F, , given by
F-(-3)N.
F, = (pi + 2pj) N, where p is a positive constant.

(a) Find the angle between F, and j .
2)

The resultant of F, and F, is R. Given that R is parallel to i ,

(b) find the value of p.
)
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| 8. [In this question i and §j are horizontal unit vectors due east and due north respectively.]
Ahiker H is walking with constant velocity (1.2i - 0.9)) m s
(a) Find the speed of H.
@
C B
Y

Bystart| @ | o)1 pastpapers

Figure 3
A horizontal ficld OABC is rectangular with OA due cast and OC due north, as shown in
Figure 3. At twelve noon hiker H is at the point ¥ with position vector 100 j m, relative to
the fixed origin O.

(b) Write down the position vector of H at time 7 scconds after noon.
@

At noon, another hiker K is at the point with position vector (9 + 46j) m. Hiker K is
moving with constant velocity (0.75i + 1.8j) m s™..

(c) Show that, at time r scconds after noon,
AR = [(9-0.450)i+ (2.7~ 54)] metres.
“
Hence,

(d) show that the two hikers meet and find the position vector of the point where they
meet.
®
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Question 6(a)
*7.5
arctan(——)
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First Al for a correct value from their expression, usually 32° or 58°
Second A1l for 302 (allow more accurate answers)
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Al for any correct expression
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Second M1 is for a subtraction, s —b or b —s.

Third DM1. dependent on second M1. for finding magnitude of theirs—b orb —s
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First M1 for equating i-component of their answer in part (b) to 7 or
the i-component of their s —b or b —s to zero

First Al for 2.75 cao
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t=2.75

Second Al 2.1250r2.13 cao
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6. [In this question, i and j are horizontal unit vectors due east and due north respectively
and position vectors are given with respect to a fixed origin.]

il at 9 am from a port P and moves with constant velocity. The position vector
8j) km. At 9.30 am the ship is at the point with position vector (i —4j) km.

(a) Find the speed of the ship in km h™'.
(O]

(b) Show that the position vector r km of the ship, # hours after 9 am, is given by
r=(4-60i + (8- 8)j.
)

At 10 am, a passenger on the ship observes that a lighthouse L is due west of the ship. B
At 10.30 am, the passenger observes that L is now south-west of the ship.

(¢) Find the position vector of L.
®)

826x11.69In < i i 18 June 2013
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6.

[In this question i and j are horizontal unit vectors due east and due north respectively and
position vectors are given with respect to a fixed origin.]

Aship §is moving with constant velocity (~12i +7.5j) km h™..

(a) Find the dircction in which S is moving, giving your answer as a bearing.

(©)
At time ¢ hours after noon, the position vector of § is s km. When =0, s = 40i —6j.
(b) Write down s in terms of 7.

@
A fixed beacon B is at the point with position vector (7i +12.5))km.
(¢) Find the distance of S from B when =3

“@
(d) Find the distance of S from B when is due north of 8.

“@

Leave

blank
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3. Three forces F,, F, and F, acting on a particle P are given by
i-9)N
(5i+6)N
(pi+aghN
where p and g are constants.

Given that P is in equilibrium,

(a) find the value of p and the value of g.

The force F, is now removed. The resultant of F, and F, is R.
Find

(b) the magnitude of R,

(c) the angle, to the nearest degree, that the direction of R makes with j.
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7. [In this question i and j are unit veciors due east and due north respectively. Pasition
vectors are given relative to a fixed origin 0.]
Two ships P and Q are moving with constant velocities. Ship P moves with velocity
(2i—3j) km h™ and ship Q moves with velocity (3i +4) kmh™".
(a) Find, to the nearest degree, the bearing on which @ is moving.
@
At 2 pm, ship P is at the point with position vector (i+j) km and ship Q is at the point
with position vector (~2j) km.
At time ¢ hours afier 2 pm, the position vector of P is p km and the position vector of
Qis g km.
(b) Write down expressions, in terms of 1, for
@ P
) q,
Gi) PG
(&}
() Find the time when
@) Qis due north of P,
(i) Q is north-west of P.
“@
Done @ Unknown Zone:
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