Further Pure 3: Vectors
Past Examination Questions

	1.
	Two planes, 
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a)  Determine the cosine of the acute angle between 
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	b)  
(i)  
Find 
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(ii)
Find a vector equation for the line of intersection of 
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	2.
	The diagram shows the parallelepiped OABCDEFG.  (Note: A parallelepiped is a prism with a parallelogram as its cross-section).
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Points A, B, C and D have position vecotrs
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respectively, relative to the origin O.

Determine the vector equation for the plane ABDG in the form:

a)
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b)  
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	3.
	a)
The plane 
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 has equation 
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(i)
Find a vector which is perpendicular to both 
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(ii)
Hence find an equation for  
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 in the form 
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	4.
	Find Cartesian equations for the line with vector equation 
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giving your answer in the form 
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	5.
	The points A, B and C have position vectors
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respectively.

a) Write down the vectors 
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b) Find, in the form 
[image: image20.wmf].
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, a vector equation for the plane ABC. 

c) Determine, to the nearest 0.1°, the acute angle between the plane ABC and the line with equation 
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	6.
	The line l1 has equation r = (7i – 4j + 7k) + λ(5i - 5j + 4k) and the line l2 has equation 

r = (5j + 12k) + μ(2i + j – 2k).
(i)
Find the shortest distance between l1 and l2.

(ii)
The point P on l1 and the point Q on l2 are such that PQ is perpendicular to both l1 
and l2.  Given that the position vector of P is 2i + j + 3k, find the position vector 
of Q.
	(5)
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	7.
	Three planes have the following equations:


3x + y – z = 1,

(α)



x – y + kz = 7,

(β)



2x + ky – z = -1.
(γ)

(i) Find the possible values of the constant k for which the equations do not have a unique solution.

(ii) Given that k = 1, give a geometrical interpretation of the three planes.

(iii) Given instead that k = 2, find equations of the line of intersection of the planes represented by equations (α) and (β), giving your answer in the form
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	8.
	Find the acute angle between the line 
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	9.
	A plane P has equation (r – a).n = 0.  With reference to this plane, give a geometrical interpretation of
(i)
the vector a,

(ii)
the vector n,

(iii)
the set of points whose position vectors satisfy the equation (r – a) × n = 0.
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	A line 
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 has equation r = (i + 2j – k) + s(2i + 3k) and a plane P has equation  
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(i)  
Show that l1 lines in P.

(ii)
The line l2 is perpendicular to l1, lines in P and passes through the point (1, 2, -1). 
Find the equation of l2, giving your answer in the form r = a + tb.

(iii)
Deduce the equation of the plane Q which contains l1 and is perpendicular to P.  
Give your answer in the form r.n = p.

(iv)
Write down the equation of the plane R which is perpendicular to both P and Q 
and which passes through the point (1, 2, -1).  Give your answer in the form 


r = a + λb + μc.
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	11.
	The point P(2, 4, 1) lies on the line l1 which has direction 2i + j + 2k and the point 

Q(1, 2, 3) lies on the line l2 which has direction -2i + j.
(i)
Giving your answer in the form r = a + λb + μc, write down an equation of the 
plane which passes through the mid-point of PQ and which is parallel to both l1 
and l2.
(ii)
Find a vector normal to the plane in part (i) and hence, or otherwise, express the 
equation of the plane in the form fx + gy + hz = d.

(iii)
Find the unit vector in the direction 
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(iv)
Hence calculate the shortest distance between the line l1 and l2.  Explain why your 
calculation gives the shortest distance.
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	12.
	The four points A, B, C and D have coordinates as follows:


A(3, -3, -5), B(6, 2, -1), C(7, 3, 3) and D(4, -2, -1).

a)
(i)
Show that A, B, C and D are the vertices of a parallelogram.


(ii)
Find 
[image: image28.wmf].
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(iii)
Show that the area of the parallelogram is 18.

b)
The diagonals AC and BD of the parallelogram meet at the point K.


Explain why an equation of the line l through K perpendicular to the plane ABCD is
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	c)
The plane Π is parallel to the plane ABCD and passes through the point L(-12, 4, 9).  Find 
the coordinates of M, the point of intersection of l with Π.
	(6)
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	13
	The points A, B and C have coordinates (3, 4, 1), (-2, 1, 4) and (1, 2, -1) respectively.
a)  Find


(i)
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(ii)
the exact area of the triangle ABC;


(iii)
the Cartesian equation of the plane Π containing A, B and C.
	(3)
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(2)

	
	b)  The line l passes through the point D(0, -5, 0) and is perpendicular to Π.  Find:

(i)
the equation of l in the form r = a + λb;


(ii)
the coordinates of the point of intersection of l with Π.
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	14.
	The lines l1 and l2 have equations
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respectively.

a)
Show that the point (1, -3, 2) lies on both l1 and l2.

b)  
Find the equation of the plane containing both l1 and l2, giving your answer in the form 


ax + by + cz + d = 0.

c)
Find the exact value of the perpendicular distance from the origin to this plane.
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	15.
	The planes 
[image: image33.wmf]12
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 have equations




x + 2y – z = 1

and



x + 3y + z = 6

respectively.

a) Verify that the point P, with coordinates (1, 1, 2), lies on both planes.

b) Find the equation of l, the line of intersection of 
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, giving your answer in the form 
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c) Find the acute angle between the line l and the line through P which is parallel to the y-axis.  Give your answer to the nearest 0.1 of a degree.
	(1)
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(3)

	
	AQA P6 January 2004
	


� EMBED FXDraw200.Document  ���








[image: image36.wmf]O

A

B

C

D

E

F

G

_1241350547.unknown

_1241352263.unknown

_1241353621.bin

_1241356392.unknown

_1241357045.unknown

_1241357719.bin

_1241358404.unknown

_1241358555.unknown

_1241357769.bin

_1241357335.unknown

_1241356897.unknown

_1241355348.unknown

_1241355358.unknown

_1241353679.bin

_1241353885.bin

_1241353258.bin

_1241353582.bin

_1241352344.unknown

_1241351001.unknown

_1241352042.unknown

_1241352194.unknown

_1241351265.unknown

_1241350921.unknown

_1241350942.unknown

_1241350597.unknown

_1241350774.unknown

_1241349788.unknown

_1241349898.unknown

_1241350384.unknown

_1241350139.bin

_1241349818.unknown

_1241349164.unknown

