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1 The point 4 has position vector (_ 6

(a) Find, in vector form, the displacement of B from 4.

(b) Find the distance AB.

The point X is such that 34B = 24X.

(¢) Find the position vector of X.
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2 (a) The vector v has a magnitude of 39 units and is in the same direction as ( 5). Write v in the

form (Z), where a and b are constants. [2]

+s
+6

Sr+1
) and q = (22_ 1), where 7 and s are constants. Given that
0
2p+3q = (O)’ find the value of » and of s. [4]

(b) Vectors p and q are such that p = <:
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3 Vectors i and j are vectors parallel to the x-axis and y-axis respectively.

Giventhat a=2i+3j, b=i-5j and ¢=3i+ 11j, find

(i) the exact value of |a+c¢|,

(ii) the value of the constant m such that a + mb is parallel to j,

(iii) the value of the constant » such that na—b =c.

Vectors: position, magnitude and geometry &  Click for more variations

stemexambuilder.com Page 4 of 12

[2]

[2]

[2]


https://stemexambuilder.com/app?subject=0606&topic=ch13-01&from=pdf
https://stemexambuilder.com/app?subject=0606&topic=ch13-01&from=pdf

4 Aplane, which can travel at a speed of 300kmh™! in still air, heads due north. The plane is blown off course
by a wind so that it travels on a bearing of 010° at a speed of 280kmh ™.

(i) Find the speed of the wind. [3]

(ii) Find the direction of the wind as a bearing correct to the nearest degree. [3]
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0 b P

In the diagram OP =, ITQ = a and OR = 3a. The lines OQ and PR intersect at X.

(i) Given that oX = uO_Q, express OX in terms of #,aandb. [1]
(ii) Given that RX = Aﬁ-’, express OX in terms of A,aandb. [2]
(iii) Hence find the value of x and of A and state the value of the ratio % [3]
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6 A particle P is moving with a velocity of 20ms ™" in the same direction as (i)

(i) Find the velocity vector of P. [2]

At time ¢ = 0s, P has position vector <1> relative to a fixed point O.

2

(ii) Write down the position vector of P after ¢ s. [2]

A particle Q has position vector (17) relative to O at time ¢ = O's and has a velocity vector <182> ms .

18

(iii) Given that P and Q collide, find the value of # when they collide and the position vector of the point of
collision. (3]
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7  Relative to an origin O, the position vectors of the points 4, B, C and D are
— 6\ — (10l — [x — (12
04 —<_5), OB—( 3), OC—(y> and OD—< 7).

(a) Find the unit vector in the direction of AB. [3]

(b) The point 4 is the mid-point of BC. Find the value of x and of y. [2]

(¢) The point £ lies on OD such that OF : OD is 1 : 1 + A. Find the value of A such that BE is parallel
to the x-axis. [3]
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8 (a) The four points O, 4, B and C are such that
OA=5a, OB=15b, OC=24b-3a.

Show that B lies on the line AC. [3]

(b) Relative to an origin O, the position vector of the point Pis i—4j and the position vector of the
point Qis 3i+ 7j. Find

G PO, 2]
(i) the unit vector in the direction P—Q), [1]
(iii) the position vector of M, the mid-point of PQ. [2]
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B C

The diagram shows a triangle OBC.
OA:0B =4:7 and OD:0C= 4:7.

OB=b and OC=c

The point P is the point of intersection of AC and BD such that AP = AAC and BP = ,uB—D) where A
and u are scalars.

(a) Find two expressions for WJ, each in terms of b, ¢ and a scalar, and hence show that P divides
both AC and DB in the ratio 4 : 7. [7]
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(b) The point Q is such that @ = %b + %c.

Use a vector method to show that O, QO and P are collinear. Justify your answer.
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10 In this question, all distances are in metres and time, ¢, is in seconds.
-20
A particle P moves with a speed of 14.5 parallel to the vector < 21).

(a) Find the velocity vector of P.

" o 3
Initially, P has position vector 5):

(b) Write down the position vector of P at time ¢.

-1\ (=5
A second particle Q has position vector ( 3> + ( 7 5>t at time 7.

(¢) Find, in terms of ¢, the distance between P and Q at time 7. Simplify your answer.

(d) Hence show that P and Q never collide.
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