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GEOMETRIC VECTORS REVIEW

A geometric vector is a quantity which has and ?

If P is the point (5,-2) and Q is the point (-3,7), evaluate PQ and PQ?
If P is the point (5,3,-2) and Q is the point (-3,7,2), evaluate PQ and PQ?

The position vectors of pointsv A and B with respect to an origin are a and b. Express AB,
BA and the position vector of the midpoint of AB interms of a and b.

Consider the points A(3,-2,1), B(-6,5,—1) and C(2,4,-3).
a) Find BC and |CA|.

b) M is the midpoint of AC and N is the midpoint of BM. What is the position vector of N?
c) If D is on the line AB produced so that AD = 3 x AB, what is the position vector of D?

On the cartesian plane, ABCD is a rectangle such that A is the point (5,-2), AB = 3i+4j and
AD =-4i+3j. Find the coordinates of C.

AP B
ABCDEF is a regular hexagon. AB=p and BC=q. Express in q
terms of p and q the vectors AC, AD, EA and CF.
F c
5 -2 3
If p:( 3) , q:( ‘J and r:( J , evaluate 2p-3q+r and |p+q|.
_ _ A A

If p=3i-2j+4k, q=2i-3k and r=5j+k, evaluate p+2q-3r and |[r-q|.
8 b
The vector | -3 | is parallelto| 5 |. Evaluate a and 5.
a -6
If | ei — (e — 1)j| =5, find the value of e.
k+1
The vector | 2k | has magnitude +12. What is the value of k ?
k-3
What is the unit vector a in the direction of a=2i-2j-k?

Draw a diagram to demonstrate that vector addition is commutative ie.a+b=b+a.

Draw a diagram to demonstrate that vector addition is associative ie.a+(b+¢)=(a+b)+c.

Vectors of the same size form an Abelian group under addition - true or false?

Explain what is meant by the triangle law of addition of two vectors and the parallelogram
law of addition of two vectors.

Forces of 7 N and 5 N act a point and have a resultant of 10 N. What is the angle between
the two forces?



19. Two forces act at a point. The angle between the two forces is 60° and the magnitude of
the resultant is 10 N. If one force has twice the magnitude of the other, find the two forces.

20. Find the resultant of the following forces acting at a point: 12 N acting NE, 15 N acting
N75°E, 18 N acting S and 14 N acting on a bearing of 230°.

21. Three forces act at a point: 40 N on a bearing of 060°, 80 N on a bearing of 160° and a
third force on a bearing of 290°. The resultant of the three forces acts south. What is the
magnitude of the third force?

22. A 8 kg particle lies on a smooth plane inclined at an angle of 35° to the horizontal. A force
of P newtons holds the particle in equilibrium. Find the value of P and the normal reaction
if P acts:

a) horizontally
b) straight up the plane
c) up the plane at an angle of 20° with the line of greatest slope.

23. A 5 kg particle is suspended by a string. A force of P newtons acting on the particle at an
angle of 15° above the horizontal causes it to rest in equilibrium with the string making an
angle of 20° with the vertical. Find the tension in the string and the value of P.

24. A particle of mass 4 kg is suspended by two strings AB and
BC which make angles 50° and 30° with the horizontal. A
horizontal force of P newtons is applied to the particle so
that it is held in equilibrium with the tension in AB twice the
tension in BC. Calculate the value of P.

ANSWERS
-8

(2) (_98),\/145 3)| 4|,4J6 (4)b-a, a-b, L(a+b)
4

(5)(a@) 8i—j—2k, /53 (b) "Zi+3j—k (c) "24i+19j—5k (6) (4,5)
(7) p+q, 29, p-2q, -2p (8) (_lfgjm (9) 7i-13j-5k, 345 (10) &, -4

(11) 3 or4 (12) -1 or1 (13) 2i-2j-1k (18)682° (19)3.8N,7.6N

(20) 19.1 N, 140.1° (21)66.0N (22)a)56.0N, 97.7 N b) 45.9N, 655N c) 48.8 N, 4.8N
(23)48.5N, 172N (24) 8.3 N
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