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7. The line l1 has vector equation

and the line l2 has vector equation

where λ and μ are parameters.

The lines l1 and l2 intersect at the point B and the acute angle between l1 and l2 is θ.

(a) Find the coordinates of B.

(4)

(b) Find the value of cos θ, giving your answer as a simplified fraction.

(4)

The point A, which lies on l1, has position vector a = 3i + j + 2k.

The point C, which lies on l2, has position vector c = 5i – j – 2k.

The point D is such that ABCD is a parallelogram.

(c) Show that |AB
→

| = |BC
→

|.

(3)

(d) Find the position vector of the point D.

(2)
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Question 7 continued

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

Turn over*N20232B01724*

physicsandmathstutor.com June 2005



Leave
blank

12

6. The line l1 has vector equation

r = 8i + 12j + 14k + (i + j – k),

where is a parameter.

The point A has coordinates (4, 8, a), where a is a constant.  The point B has coordinates
(b, 13, 13), where b is a constant.  Points A and B lie on the line l1.

(a) Find the values of a and b.
(3)

Given that the point O is the origin, and that the point P lies on l1 such that OP is
perpendicular to l1,

(b) find the coordinates of P.
(5)

(c) Hence find the distance OP, giving your answer as a simplified surd.
(2)
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5. The point A, with coordinates (0, a, b) lies on the line l1, which has equation

r = 6i + 19j – k + λ(i + 4j – 2k).

(a) Find the values of a and b.
(3)

The point P lies on l1 and is such that OP is perpendicular to l1, where O is the origin.

(b) Find the position vector of point P.
(6)

Given that B has coordinates (5, 15, 1),

(c) show that the points A, P and B are collinear and find the ratio AP : PB.
(4)
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Question 5 continued
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7. The point A has position vector a = 2i + 2j + k and the point B has position vector
b = i + j – 4k, relative to an origin O.

(a) Find the position vector of the point C, with position vector c, given by

c = a + b.
(1)

(b) Show that OACB is a rectangle, and find its exact area.
(6)

The diagonals of the rectangle, AB and OC, meet at the point D.

(c) Write down the position vector of the point D.
(1)

(d) Find the size of the angle ADC.
(6)
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Question 7 continued
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*N26110A01024*

5.

 The line l1 has equation r =

 The line l2 has equation r = 

 (a) Show that l1 and l2 do not meet.
(4)

The point A is on l1 where    = 1, and the point B is on l2 where     = 2.

 (b) Find the cosine of the acute angle between AB and l1.
(6)
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*N26282A01224*

6. The points A and B have position vectors 2i + 6j – k and 3i + 4j + k respectively.

 The line  passes through the points A and B.

(a) Find the vector .
(2)

 (b) Find a vector equation for the line .
(2)

 A second line  passes through the origin and is parallel to the vector i + k. The line 
meets the line  at the point C.

 (c) Find the acute angle between  and .
(3)

 (d) Find the position vector of the point C.
(4)
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Question 6 continued
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*H30427A01628*

6. With respect to a fixed origin O, the lines l1 and l2 are given by the equations

l1: r = (–9i + 10k) + (2i + j – k)

  l2: r = (3i + j + 17k) + (3i – j + 5k)

 where and are scalar parameters.

 (a) Show that l1 and l2 meet and find the position vector of their point of intersection.
(6)

 (b) Show that l1 and l2 are perpendicular to each other.
(2)

 The point A has position vector 5i + 7j + 3k.

 (c) Show that A lies on l1.
(1)

 The point B is the image of A after reflection in the line l2.

 (d) Find the position vector of B.
(3)
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Question 6 continued 
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*N31013A01228*

4. With respect to a fixed origin O the lines l1 and l2 are given by the equations

 where  and  are parameters and p and q are constants. Given that l1 and l2 are 
perpendicular,

 (a) show that q = –3.
(2)

 Given further that l1 and l2 intersect, find

 (b) the value of p,
(6)

 (c) the coordinates of the point of intersection.
(2)

 The point A lies on l1 and has position vector   The point C lies on l2.

 Given that a circle, with centre C, cuts the line l1 at the points A and B,

 (d) find the position vector of B.
(3)
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Question 4 continued
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*H34265A02228*

7. Relative to a fixed origin O, the point A has position vector (8i + 13j – 2k),
 the point B has position vector (10i + 14j – 4k),
 and the point C has position vector (9i + 9j + 6k).

 The line l passes through the points A and B.

 (a) Find a vector equation for the line l.
(3)

 (b) Find CB .
(2)

 (c) Find the size of the acute angle between the line segment CB and the line l, giving 
your answer in degrees to 1 decimal place.

(3)

 (d) Find the shortest distance from the point C to the line l.
(3)

 The point X lies on l.  Given that the vector CX  is perpendicular to l,

 (e) find the area of the triangle CXB, giving your answer to 3 significant figures.
(3)
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Question 7 continued
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*N35382A01228*

4. The line l1 has vector equation 

 and the line l2 has vector equation 

 where and are parameters.

 The lines l1 and l2 intersect at the point A and the acute angle between l1 and l2 is .

 (a) Write down the coordinates of A.
(1)

 (b) Find the value of cos .
(3)

 The point X lies on l1 where  = 4.

 (c) Find the coordinates of X.
(1)

 (d) Find the vector AX .
(2)

 (e) Hence, or otherwise, show that = 4√ 26.AX
(2)

 The point Y lies on l2.  Given that the vector YX is perpendicular to l1,

 (f) find the length of AY, giving your answer to 3 significant figures.
(3)
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Question 4 continued
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*H35386A02432*

7. The line 1l  has equation =         +
⎛
⎜
⎜
⎝
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−4
, where  is a scalar parameter.

 The line 2l  has equation =         +
⎛
⎜
⎜
⎝

⎞
⎟
⎟
⎠

⎛
⎜
⎜
⎝

⎞
⎟
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μr
5
0
2

0
9

−3
, where  is a scalar parameter.

 Given that 1l  and 2l  meet at the point C, find

 (a) the coordinates of C.
(3)

The point A is the point on 1l  where  = 0 and the point B is the point on 2l  where 
 = –1.

 (b) Find the size of the angle ACB. Give your answer in degrees to 2 decimal places.
(4)

(c) Hence, or otherwise, find the area of the triangle ABC.
(5)
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Question 7 continued
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*H35405A01024*

4. Relative to a fixed origin O, the point A has position vector 3 2− +i j k and the point B has 
position vector 2 2− + −i j k . The points A and B lie on a straight line l.

 (a)  Find AB. 
(2)

 (b)  Find a vector equation of l.
(2)

 The point C has position vector 2 4p+ −i j k  with respect to O, where p is a constant. 
 Given that AC is perpendicular to l, find

 (c)  the value of p,
(4)

 (d)  the distance AC.
  (2)
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Question 4 continued
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*P38160A01424*

6. With respect to a fixed origin O, the lines l1 and l2 are given by the equations

l1:   
6 1

3 2

2 3

−⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟= − +⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟−⎝ ⎠ ⎝ ⎠

λr

 

,             l2:   r
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⎞
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⎟

+ −
⎛

⎝

⎜
⎜

⎞

⎠

⎟
⎟

–5
15
3

2
3
1  

,

 where  and  are scalar parameters.

 (a) Show that 1l  and 2l  meet and find the position vector of their point of intersection A.
(6)

 (b) Find, to the nearest 0.1 ,°  the acute angle between 1l  and 2.l
(3)

 The point B has position vector 
5
1

1

⎛ ⎞
⎜ ⎟−⎜ ⎟
⎜ ⎟⎝ ⎠

 .

 (c) Show that B lies on 1.l
(1)

 (d) Find the shortest distance from B to the line 2 ,l  giving your answer to 3 significant 
figures.

(4)
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Question 6 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

physicsandmathstutor.com June 2011



Leave 
blank

20

*P40085A02028*

7. Relative to a fixed origin O, the point A has position vector ( 2i – j + 5k ), 
 the point B has position vector ( 5i + 2j + 10k ), 
 and the point D has position vector ( –i + j + 4k ).

 The line l passes through the points A and B.

 (a) Find the vector  AB.
(2)

 (b) Find a vector equation for the line l.
(2)

 (c) Show that the size of the angle BAD is 109°,  to the nearest degree.
(4)

 The points A, B and D, together with a point C, are the vertices of the parallelogram 
ABCD, where AB = DC.

 (d) Find the position vector of C.
(2)

 (e) Find the area of the parallelogram ABCD, giving your answer to 3 significant figures.
(3)

 (f) Find the shortest distance from the point D to the line l, giving your answer to  
3 significant figures.

(2)
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Question 7 continued
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8. Relative to a fixed origin O, the point A has position vector 10 2 3i j k+ +( ) ,  
and the point B has position vector 8 3 4i j k+ +( ) .

 The line l passes through the points A and B.

 (a) Find the vector AB.
(2)

 (b) Find a vector equation for the line l. 
(2)

 The point C has position vector 3 12 3i j k+ +( ) . 

 The point P lies on l. Given that the vector CP is perpendicular to l,

 (c) find the position vector of the point P.
(6) 
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Question 8 continued
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7. With respect to a fixed origin O, the lines l1 and l2 are given by the equations

 l1 : r = (9i + 13j – 3k) + �(i + 4j – 2k)

 l2 : r = (2i – j + k) + �(2i + j + k)

 where ��and ��are scalar parameters.

 (a) Given that l1 and l2 meet, find the position vector of their point of intersection.
(5)

 (b) Find the acute angle between l1 and l2, giving your answer in degrees to 1 decimal 
place.

(3)

 Given that the point A has position vector 4i + 16j – 3k and that the point P lies on l1 such 
that AP is perpendicular to l1,

  (c) find the exact coordinates of P.
(6)
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Question 7 continued
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8. With respect to a fixed origin O, the line l has equation

13 2
8 2
1 1

λ
⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟= +
⎜ ⎟ ⎜ ⎟

−⎝ ⎠ ⎝ ⎠
r

13 2
8 2
1 1

λ
⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟= +
⎜ ⎟ ⎜ ⎟

−⎝ ⎠ ⎝ ⎠
r , where � is a scalar parameter.

 The point A lies on l and has coordinates (3, – 2, 6).

 The point P has position vector (–p i + 2p k) relative to O, where p is a constant.

 Given that vector PA
�

 is perpendicular to l,

 (a) find the value of p.
(4)

 Given also that B is a point on l such that �BPA = 45°,

 (b) find the coordinates of the two possible positions of B.
(5)
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Question 8 continued
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Core Mathematics C4 

Candidates sitting C4 may also require those formulae listed under Core Mathematics C1, C2 
and C3. 

Integration  (+ constant)

f(x) xx d)f(  

 sec2 kx    
k
1  tan kx

xtan xsecln

xcot xsinln

xcosec )tan(ln,cotcosecln 2
1 xxx +−

xsec )tan(ln,tansecln 4
1

2
1 π++ xxx

−= x
x
uvuvx

x
vu d

d
dd

d
d
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Core Mathematics C3 

Candidates sitting C3 may also require those formulae listed under Core Mathematics C1 and 
C2.

Logarithms and exponentials 

xax a=lne

Trigonometric identities 

BABABA sincoscossin)(sin ±=±
BABABA sinsincoscos)(cos =±

))((      
tantan1
tantan)(tan 2

1 π+≠±±=± kBA
BA
BABA

2
cos

2
sin2sinsin BABABA −+=+

2
sin

2
cos2sinsin BABABA −+=−

2
cos

2
cos2coscos BABABA −+=+

2
sin

2
sin2coscos BABABA −+−=−

Differentiation

 f(x) f ′(x)

tan kx k sec2 kx   

sec x sec x tan x

cot x –cosec2 x

cosec x –cosec x cot x

)g(
)f(

x
x

   
))(g(

)(g)f(  )g()(f
2x

xxxx ′−′
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Core Mathematics C2 

Candidates sitting C2 may also require those formulae listed under Core Mathematics C1. 

Cosine rule 

 a2 = b2 + c2 – 2bc cos A

Binomial series 

       
21

)( 221 nrrnnnnn bba
r
n

ba
n

ba
n

aba ++++++=+ −−−    (n ∈ )

where
)!(!

!C 
rnr

n
r
n

r
n

−
==

∈<+
×××

+−−++
×
−++=+ nxx

r
rnnnxnnnxx rn  ,1(     

21
)1()1(  

21
)1(1)1( 2 )

Logarithms and exponentials 

a
x

x
b

b
a log

log
log =

Geometric series 

 un = arn − 1 

 Sn = 
r 
ra n

−
−

1
)1(

S∞ = 
r  

a
−1

 for ⏐r⏐ < 1 

Numerical integration 

The trapezium rule: 
b

a

xy d ≈ 2
1 h{(y0 + yn) + 2(y1 + y2 + ... + yn – 1)}, where 

n
abh −=
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Core Mathematics C1 

Mensuration

Surface area of sphere = 4π r 2

Area of curved surface of cone = π r × slant height 

Arithmetic series 

 un = a + (n – 1)d

 Sn = 
2
1 n(a + l) = 

2
1 n[2a + (n − 1)d]




