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Relative to an origin 0, the position vectors of points P and Qare given by 

and 

where q is a con tant. 

(i) In the case where q = 3, use a scalar product to show that cos POQ = t- [3] 

(ii) Find the values of q for which the length of PQ is 6 units. [4]
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(i) Find the angle between the vector 3i - 4k and 2i + 3j - 6k.

� 

[4] 

The vector OA has a magnitude of 15 units and is in the same direction as the vector 3i - 4k. The 
� 

vector OB has a magnitude of 14 units and is in the same direction as the vector 2i + 3j - 6k. 

(ii) Express 0A and OB in terms of i, j and k.

� 
(iii) Find the unit vector in the direction of AB.

[3] 

[3]
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Relative to an origin 0, the position vectors of points A, Band Care given by 

(i) In the case where ABC is a straight line, find the values of p and q.

(ii) In the case where angle BAC is 90°, express q in terms of p.

[4] 

[2] 

(iii) In the case where p = 3 and the lengths of AB and AC are equal, find the possible values of q.

[3]
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The diagram hows a solid cylinder tanding on a horizontal circular base with centre O and radiu 

4 unit . Point A B and C lie on the circumference of the ba e uch that AB is a diameter and 

angle BOC= 90°. Points P, Q and R lie on the upper urface of the cylinder vertically above A, B 

and C re pectively. The height of the cylinder i 12 unit . The mid-point of CR is M and N lies on 

BQ with BN = 4 unit 

nit vector i and j are parallel to OB and OC re pectively and the unit vector k i vertically upward . 

�� 
Evaluate PN.PM and hence find angle MPN. [7]
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With respect to the origin 0, the points A and B have position vectors given by 

--t --t 

OA = 2i + 2j + k and OB = i + 4j + 3k. 

The line l has vector equation r = 4i - 2j + 2k + s(i + 2j + k). 

(i) Prove that the line l does not intersect the line through A and B. [5]
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