14
9  The equations of two straight lines /; and /, are

Il

0 r=i-2j+3k+AQi—j+ak) and I: r=—i—j—k+uGi-2j—2K),

where a is a constant.
The lines /, and /, are perpendicular.

(a) Show that a = 4.
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The point 4 has position vector —5i+ j—9k.

(c) Show that 4 lieson /;.

The point B is the image of 4 after a reflection in the line /. oot A M

(d) Find the position vector of B. [2]
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[

~1 2 i 2 —1)
Two lines have equations r =| 3 +Z.( Jland r = (=3 |+u|-2|.
-4 -1/ —1 1,
(a) Show that the lines are skew. [5]
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BT

(b) Find the obtuse angle between the directions of the two lines.
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The lines I and m have vector equations

I r=2i+j—3k+A(—i+2k) and m: r=2i+j—3k+u2i—j+5k).
Lines / and m intersect at the point P.

(a) State the coordinates of P.
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(b) Find the exact value of the cosine of the acute angle between 7 and m.
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R A

(¢) The point 4 on line / has coordinates (0,1,1). The point B on line m has coordinates (0,2,—8).

9

Find the exact area of triangle APB.
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14
9 Relative to the origin O, the position vectors of the points 4, B and C are given by

OA =5i—2j+k, OB =8i+2j—6k and OC = 3i+4j—7k.

(a) Show that OABC is arectangle. B
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(b) Use a scalar product to find the acute angle between the diagonals of O4BC. [4]
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N

The position vector of point 4 relative to the origin O is 04 = 8i— 5j+6k.
The line / passes through 4 and is parallel to the vector 2i+ j +4k.

(a) State a vector equation for /.

(b) The position vector of point B relative to the origin O is OB =—ti+ 41j + 3¢k, where ¢is a constant.
The line / also passes through B.

Find the value of 1.
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(¢) The line m has vector equation r = 5i—j+2k+u(ai—j+3k). The acute angle between the
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directions of / and m is 8, where cos8 = 7%

Find the possible values of a. [5]
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14
10 The equations of two straight lines are
r=i+j+2ak+A3i+4j+ak) and r=-3i—j+4k+u(-i+2j+2k),
where « is a constant.

(a) Given that the acute angle between the directions of these lines is %n, find the possible values
of a. [6]
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(b) Given instead that the lines intersect, find the value of a and the position vector of the point of
intersection. [5]
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A A

9  With respect to the origin O, the points 4, B and C have position vectors given by

12

|2 u 0 N (-3
OA=| 1|, OB=|4| and OC=|-2|
-3 1 2

(a) The point D is such that 4BCD is a trapezium with DC = 34B.

Find the position ve%tor of D. —

(b) The diagonals of the trapezium intersect at the point P.

Find the position vector of P.
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8 The points 4, B and C have position vectors 04 =—2i +j+4k, OB = 5i+ 2j and OC = 8i+ 5§ -3k,
where O is the origin. The line /; passes through B and C.

(a) Find a vector equation for /,.

.................................................................................
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The line I, has equation r =—2i+j+4k+ u(3i+j—2Kk).

(b) Find the coordinates of the ppint of intersection of /,and /,.
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13
(¢) The point D on /, is such that 4B = BD.

Find the position vector of D. - s Meres ,A B| = , BD (
A
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