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1. Given u =

 4
−1
1

 and v =

 1
0
−3

, find all values of the scalar k such that 2u − kv is

orthogonal to

(a) u (b) v (c) u× v

2. Let u and v be non-orthogonal vectors. Find an expression for the scalar k such that ku+v
is orthogonal to v.

3. Find an equation of the plane spanned by the vectors u =

2
4
5

 and v =

−1
3
0

.

4. Find an equation of the plane containing the points A(0, 4,−1), B(6, 2, 2) and C(1,−1,−3).

5. Find vector and parametric equations of the line through the points P (1, 6, 0) and Q(5,−3, 0).

6. Show that the lines with vector equationsxy
z

 =

1
4
9

 + t

−3
3
2

 and

xy
z

 =

 16
−11
−1

 + t

 6
−6
−4


are the same.

7. Determine whether the lines with vector equationsxy
z

 =

4
0
0

 + t

 2
1
−4

 and

xy
z

 =

 2
−3
4

 + t

 6
3

−12


intersect. If so, find their point of intersection.

8. Determine whether the plane with equation x − 6y + 5z = 10 and the line with vector
equation xy

z

 =

 0
3
−1

 + t

−8
3
3


intersect. If so, find their point of intersection.


