A LEVEL MATHEMATICS QUESTIONBANKS

VECTORS




1.  The line L has vector equation 
r = 3i + 2j + k + ( 4i  2j + 4k), where  is a parameter


a) Show that the point P, which has position vector p = 27i  (10j + 25k, lies on the line L
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 EMBED Equation.2  

The line M passes through the points Q and R, which have position vectors q and r respectively, 

where q = -4i + 7j + 8k 

and r = 2i 3j + 8k.

b) Find the equation of the line M
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c) Find whether or not the lines L and M intersect
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2. 
The line L has vector equation  r = -4j +3k +(i + 2j k), where  is a parameter



The line M has vector equation r = -2i  8j + 5k + (di +j 2k), where  is a parameter and d is a constant


a) Given that L and M are perpendicular, find the value of the constant d
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b) Point P lies on both line L and line M. Find the position vector of point P.
































[7]

The points O and P are two adjacent corners of a square.

c) Find the area of the square
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3. The points A(2,3,5)  B(-1,4,2) and C(4,2,3) are the vertices of a triangle

a) Using a suitable scalar product, find the cosine of (ABC, giving your answer in surd form.

[7]

b) Hence obtain the area of triangle ABC, giving your answer to two decimal places

[2]

4. 
The line L has equation r  = -i +5k +(2j +3k), where  is a parameter



The line M has equation r  = 4i + 6j 12k +t(5i + 12j 8k), where t is a parameter


a) Show that the two lines are perpendicular.

[2]

b) Find the coordinates of P, the point of intersection of the two lines

[7]

The point Q has coordinates (-1, 10, 20)

c) Show that Q lies on line L

[3]

d) Point R is the reflection of Q in line M. Find the coordinates of point R.

[3]

5.
The line L has equation r  = 7i + 6j +3k +t(-2i + j +3k), where t is a parameter


The point P has coordinates  (3, 11, 8).

Q is the point on L for which the parameter t = 
a) State the coordinates of Q, giving your answer in terms of .

[1]



b) State the vector PQ giving your answer in terms of .

[2]


c) PQ is perpendicular to the line L. Find the value of 



d) Hence find the shortest distance between point P and the line L, giving your answer in surd form.

[3]


6. 
PQRS is a parallelogram. OP = 3i – 4j + k;
OQ = 7i – 9j + 4k

The diagonals of PQRS intersect at the point T, where OT = 6i – 12j + 6k

a) Find the position vectors of points R and S

[4]

b) Find (SPQ, giving your answer to the nearest degree

[7]

c) Find the area of the parallelogram, giving your answer to two significant figures

[3]

7. The points A and B have coordinates (4, -2, 9) and (16, 4, -9) respectively. 

a) State the coordinates of the midpoint of the line AB.

[1]

The vector v is given by v = m(i – 2j) + n(3j + k), where m and n are constants

b) Show that v is perpendicular to the line AB for all values of m and n.

[4]

The line L has equation r = 6i + j + k + t(i – 8j –2k), where t is a parameter.

c) Show that (i – 8j –2k) can be expressed in the form i – 2j) + (3j + k), where  and  are constants

whose value is to be determined

[4]

d) Hence determine a vector equation for the line M which is parallel to L and is a perpendicular bisector of AB.

[2]

8. The points A(3, 5, 8),  B(30, 10, 3),  C(7, 1, 16) and D(-20, -4, 21) are the vertices of a quadrilateral.

a) State the equations of the two diagonals of the quadrilateral ABCD

[4]

b) Find the angle between the diagonals of ABCD

[3]

c) Find the angle between sides AB and CD

[3]

d) Hence state the type of parallelogram that ABCD is, explaining the reasons for your choice.

[2]

9. The line L has equation r = -4i + 3j + 7k + t(7i + 8j – k), where t is a parameter.

The point P lies on L and has coordinates (a, b, c)

a) Show that 8(a+4) = 7(b3) = 56(7c)

[6]

b) Hence or otherwise, determine the y and z coordinates of point Q, which lies on L and has x coordinate 3.

[3]

The point R lies on L, and |QR| = 3(114

c) Find the possible coordinates of point R

[10]

10. The line L passes through the origin and is parallel to the vector –2i + 2j + k
a) Write down a vector equation for line L

[1] 

Point P has coordinates (-6, 7, 8)

b) Find the coordinates of the points A and B on line L which are at a distance of 7 units from point P

[10]

c) Find the cosine of (APB, giving your answer as an exact fraction

[5]

d) Find the area of triangle APB, giving your answer to 2 decimal places

[2]

11. The points P and Q have position vectors p and q respectively, where p = 3i + 4j – 2k and q = 8j

a) Show that |OP| = |PQ|

[4]

b) 
i) Find cos((OPQ)

[3]



ii) Hence obtain the area of triangle OPQ, giving your answer in terms of the simplest possible surds

[5]

c) Using your answer to b) ii) or otherwise, obtain the perpendicular distance of P from OQ, giving 

your answer in terms of the simplest possible surds.

[4]

12. The line L has equation r = 3i + 4j + 5k + t(-i + 5j + 3k), where t is a parameter

The line M passes through the points P and Q, where OP = 6i + 15j + 14k and OQ = -4i +13j + 8k

a) Write down the vector equation of line M

[2]

b) Show that the line L bisects PQ

[5]

c) Find the cosine of the acute angle between line L and line M, giving your answer as a fraction

[5]

13. Line L1 has equation r = i  8k + t(-6i  j + 2k), where t is a parameter


Line L2 has equation r = 3i + 7j + 5k + (2i  j) where  is a parameter

a) Show that lines L1 and L2 are skew

[7]

b) Calculate the acute angle between L1 and L2, giving your answer to the nearest degree

[5]

c) Line M passes through points A(5,2,-1) and B(17, p, q).  Given that line M is parallel to line L1, 

find the value of the constants p and q

[5]

14. Line L has equation r = 6i – 7j + k + (2i +2j 3k), where  is a parameter


Line M has equation r = i  j + k + (ai +bj + 6k) where  is a parameter and a and b are constants

a) Given that the lines L and M are parallel, state the values of constants a and b.

[3]

b)
i) If, instead, it is given that L and M intersect, show that 6a + 5b + 44 = 0

[9]



ii) In addition, L and M are perpendicular. Calculate the value of a

[4]

15.
The line L has equation r = -i – 4j + (i +3j 4k), where  is a parameter


The vector u is parallel to the line L, but is of length 1.

a) Find u, leaving your answer in terms of surds

[3]

The vector v is perpendicular to u, and is also of length 1. 

b) Given v = 
[image: image1.wmf]2

1

i + pj + qk, show that q satisfies the equation 100q2  16q – 26 =0

[8]

16. u = i + j +k

v = i – k. 

w is a unit vector and is perpendicular to both u and v. Find the possible vectors w.

[10]

17. The line L has vector equation r = 8i + 6j +2k + (-2i + j 5k), where  is a parameter


Point A has position vector a = 4i – j + k.  
Point P lies on the line L, and (POA is 900.

Find the position vector of point P

[5]

18. Points A, B and C have coordinates (5, 6, 8),  (-2, 7, -4) and (19, 4, 32) respectively.

a) Show that A, B and C are co-linear

[4]

b) State the ratio in which point A divides the line BC

[2]

Point D is co-linear with A, B and C.


c) Show that the position vector of point D can be written in the form OD = (5  7a)i + (6 + a)j + (8  12a)k, 

where a is a constant

[3]


d) Given that |AD| = |AB|, find the value of the constant a.

[4]


e) Calculate the angle between OD and AB, giving your answer to the nearest degree

[4]

19. Points A and B have position vectors a and b respectively, where a = 4i – 7j + 3k and b = -2i +11j 

Point C lies on the line AB, and is such that AC: CB is 1:2

a) Find the position vector of point C

[4]

b) Point D is the midpoint of OA, where O is the origin. State the position vector of point D

[1]

c) Calculate the cosine of (COD, giving your answer in surd form

[4]

20. The point P has position vector OP = (3+)i + 2j + (-1  )k



a) 
Find an expression for the length of OP, giving your answer in terms of 
[3]



b) 
Given that  can vary, by considering |OP|2, or otherwise, show that the shortest distance 

between point P and the origin is (6, and state the value of  for which this occurs

[5]

21. The points O (the origin), A(1, 4, 3) and B(5, 0, 1) are the vertices of a triangle

a) Show that the triangle is isosceles

[3]

The point P lies on the line joining points A and B, and is such that OP is perpendicular to AB

b) By using the triangle OAB, or otherwise, find the coordinates of point P.

[3]

Page 6

_995620693.unknown

_995621278.unknown

_995778180.unknown

_1017567959.unknown

_995778172.unknown

_995620830.unknown

_995620434.unknown

_995620684.unknown

_995619611.unknown

