Vectors Questions

1.
The line [image: image1.wmf]1
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 has vector equation [image: image2.wmf]÷
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, where is a parameter.


The line [image: image3.wmf]2
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, where  is a parameter.

(a)
Show that the lines l1 and l2 intersect.

 (b)
Find the coordinates of their point of intersection.


Given that  is the acute angle between l1 and l2,
(c)
Find the value of cos . Give your answer in the form k[image: image5.wmf]3

, where k is a simplified fraction.

2.
Referred to a fixed origin O, the points A and B have position vectors (i + 2j – 3k) and
(5i – 3j) respectively.

(a)
Find, in vector form, an equation of the line l1 which passes through A and B.


The line l2 has equation r = (4i – 4j + 3k) +  (i – 2j + 2k), where  is a scalar parameter.

(b)
Show that A lies on l2.

 (c)
Find, in degrees, the acute angle between the lines l1 and l2.

The point C with position vector (2i – k) lies on l2. 

(d)
Find the shortest distance from C to the line l1.

3.
Relative to a fixed origin O, the vector equations of the two lines l1 and l2 are


l1: r = 9i + 2j + 4k + t(–8i – 3j + 5k),


and


l2: r = –16i + j + 10k + s(i – 4j + 9k),


where  is a constant.


The two lines intersect at the point A.

(a)
Find the value of .

 (b)
Find the position vector of the point A.

 (c)
Prove that the acute angle between l1 and l2 is 60°.


Point B lies on l1 and point C lies on l2. The triangle ABC is equilateral with sides of length 
142.

(d)
Find one of the possible position vectors for the point B and the corresponding position vector for the point C.

4.
Relative to a fixed origin O, the point A has position vector 5j + 5k and the point B has position vector 3i + 2j – k.
(a)
Find a vector equation of the line L which passes through A and B.


The point C lies on the line L and OC is perpendicular to L.

(b)
Find the position vector of C.


The points O, B and A, together with the point D, lie at the vertices of parallelogram OBAD.

(c)
Find, the position vector of D.

 (d)
Find the area of the parallelogram OBAD.
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