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Show solutions of good mathematical form using the methods of this course for full marks.
All angles should be stated in degrees.
Final answers should be in exact form unless otherwise stated.

Part A: KNOWLEDGE AND UNDERSTANDING
1. Given & =[1,2,-1], 5 =[3.6,21 and c=[2,-2,1], find:
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2. Given parallelogram GHIK with vértices G(3, —1, 1), H(5, 0, -=2), and K(6, 3, —4).

(The vertices are taken in the given order)
a) Determine the coordinates of vertex |. 'b) Determine AK (one decimal

place)
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3. If|i]= 15, |¥]= 11, and the angle between & and ¥ is 25°, find |proj; &]. (one decimal place)
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4. Given the points P(1, 2, —1) and Q(0, 3, —-2), find a unit vector collinear with PQ.
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Part B: APPLICATION
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5. Determine the area of AABC with vertices A(2, -1, 4), B(3, 1, —1), and C(1, 0, 2).
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6. The angle between vectors G =[3,1,0]and b= [151, ] is 45°. Find possible value(s) for p.
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7. A 500N sign is suspended by two cables that make angles of 25° and 70° with the horizontal.
Determine the tension in each cable. Provide a labeled vector diagram. Include “Let... “
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8. A light airplane is flying at 150 km/h [E40°S]. The wind is blowing at 25 km/h from [wW10°8].
Find the resultant groundspeed and direction of the plane. Provide a labeled vector diagram.
Include “Let... “ statements. Express your answers correct to one decimal place,
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9. Two forces act on an object at an angle of 60° to each other. One force has a magnitude of
100N and the resultant has a magnitude of 150N. Determine the magnitude of the second force.
Provide a labeled vector diagram. Include a “Let... “ statement. Express your answer
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10.Find the direction angles «, 8, and y that vector.JT.'Q = (2,1,4) makes with each of the co-ordinate
axes.
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Part C: COMMUNICATION [7]
i) The addition of two opposite vectors results in He zoc0 \(LC’T’{
ii) If two vectors are parallel then their c\a'[* product equals the product of their

magnitudes.

iify The magnitude of the cross product of two vectors equals the area of the ?ara\La\oq o
formed by the two vectors.

iv) The __ Commudative property holds for the dot product but not for the cross product.

v) The dot product of any two of the vectors 7 f is Zerd  since
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vi) The J?,% wili \>rau/r\’ vector is the opposite of the resultant vector.

12. Describe the difference between airspeed and groundspeed. i3]
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Part D: THINKING AND PROBLEM SOLVING _ . [8marks]-
4. Show that for any two vectors aand b in R : [ax?|= (a-a)(5-5)~(a-5)
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3. Given a=[-5,-2,6], b=[2,4,3], ¢=[¥~2,z]and axc=b, find the values of x and z
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