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Q.1 Oct/Nov/P11+P13/2022
4  The plane /T contains the lines r = 31=2) +k+A(—1+2|+k) and r = 41+4] + 2k +u (31 +2] - k).
(a) Find a Cartesian equation of I, giving your answer in the form ax+by+cz =4. (4]
The line / passes through the point 2 with position vector 2i+3j+k and is parallel to the vector | +k.
(b) Find the acute angle between [ and [7. [3]
(c) Find the position vector of the foot of the perpendicular from P to 7. 4]
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Q.2 Oct/Nov/P12/2022

6 The lines /, and /, have equations r= 21+ k+A(l=]+2K) and r=2]+6k+u(i+2)-2k)
respectively.

The point P on /, and the point Q on {, are such that PQ is perpendicular to both /, and I,.
(a) Find the length PQO. [5]
The plane IT, contains PQ and /,.

The plane [T, contains PQ and I,.

(b) (i) Write down an equation of [T , giving your answer in the form r = a+sb+1c. [1]

(i) Find an equation of I7,, giving your answer in the form ax+by+ecz=d.

(¢) Find the acute angle between IT, and I7,.
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Q.3 May/lune/P11+P12/2022

2 The points 4, 8, C have posilion veclors
di-dj+k, =—4i+3j—4k, 41-)-2k,
respectively, relative to the origin O,

(a) Find the equation of the plane ABC, giving your answer in the form ax+by+cz =d. [5]

{b) Find the perpendicular distance from O to the plane ABC. [2

(¢) The point D has position vector 2i+3j—3Kk.

Find the coordinates of the point of intersection of the line OD with the plane ABCQ
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Q.4 May/lune/P11+4P12/2024 -

6  Letrbe n positive constant,

The line /, passes through the point with position vector 1+ ] and ls parallel to the vector =21 =]. The
line 4, passes through the point with position vector | + tk and s parallel 1o the vector =2 +k.

Itis given that the shortest distance between the lines f, and /, is VT,
(a) Find the value of 1, (5]

The plane /T, contains /, and is pamllel to ly.

(b) Write down an equation of /7, giving your answer in the form r = a + b + ue, (1]

The plane 17, has Cartesian equation Sx—6y+ 7z = 0.
(¢) Find the acute angle between /, and n,. ( : [i
(d) Find the acute angle between /7, and 17,
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Q.5 May/June/P13/2022

7 The position vectors of the points 4, B, C, Dare

Ti+dj-k, 11i+3j, 2i+6j+3k, 2i+7j+Ak
respectively.
(a) Given that the shoricst distance between the line 48 and the line CD is 3, show that
A1-51+4 =0. (7]

Let 17, be the plane ABD when A = I,

Let [1, be the plane ABD when A = 4. 0
(b) (i) Write down an equation of /7, , giving your answer in the form r = a+sb+/c. (; :I

(ii) Find an equation of I, giving your answer in the form ax+dy+cz =d.
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6 The lines {, and /, have cquations r==I-2j+k+s5(2i=3)) and r=3i-2k+1(31-]+3k)
respectively.

The planc /7, contains /, and the point P with position vector —2i—2]+4k.

(a) Find an cquation of [7,, giving your answer in the form r = a+Ab+uc. [2]

The plane [T, contains /, and is pamallel 1o /.

(b) Find an equation of /7,, giving your answer in the form ax+ by +ez=d. [4

(¢) Find the acute angle between I7, and IT,. @ 1
(d) The point @ is such that 00 =—50P. ‘ ) ~
Find the position veetor of the foot of the perpendicular from the point Q 1o /7,. [ |
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Q.7 Oct/Nov/P11+P13/2021

5 The planc 17 has cquation r = —2i+3j+3k+A(i+k) +(2i+3j).

() Find a Cartesian equation of JT, giving your answer in the form ar+by+ez = d., [4]

The linc [ passes through the point P with position vector 2i—3j+ 5k and is parallel to the vector k.

(b) Find the position vector of the point where { meets 17, [3]
(¢) Find the acute angle between / and 7. B]
(d) Find the perpendicular distance from Pio /T, B
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7  The points 4, B, C have position veclors

2i+2j, —j+k and 2i+j-Tk
respectively, relative to the origin O.

(2) Find an equation of the planc O4B, giving your answer in the form r.n = p, (3 1 \
The plane IT has equation x=3y—2z = |,

(b) Find the perpendicular distance of /7 from the origin,

U
(¢) Find the acute angle between the plancs 045 and .
(d) Find an cquation for the common perpendicular to the lines OC and 4B,
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By Muhammad Shafig ur Rehman

5 The lines /, and /, have equations r=31+3k+A(I+4)j+4k) and r= 3i=5j=6k+u(5)+6k)
respectively.

(a) Find the shortest distance between /, ond /,, (5]

The planc /7 contains [, and is parallel to the vector i +k.

(b) Find the cquation of 17, giving your answer in the form ax+by+ez =d, [4]
(¢) Find the acute angle between £, and /7. [3]
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7 The lines /, and I, have cquations r=—5j+ A(5i+2k) and r = 4i+ 2] =2k + u(J+k) respectively,
The planc /7 contains /, and is parallcl 10 L.

(2) Find the equation of /7, giving your answer in the form ax+by+es = d. (4]

(b) Find the distance between I, and 11.

B3]

The point P on /, and the point O on /, are such that PQ is perpendicular to both {, and [,.

(€) Show that P has position vector 33~ 5j+ 2k and state a vector equation for PQ.
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4 The points A, B, C have posilion vectors

=i+j+2k, -2i-j, 2i+2k,

respectively, relative to the origin O,

(2) Find the equation of the plane ABC, giving your answer in the form ax+ by+cz = d, [5]

(b) Find the perpendicular distance from O to the plane ABC,

(<) Find the acute angle between the planes OAB and ABC,
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7 The line /| passes through the points A(-3, 1, 4) and B(-1, 5, 9). The line I, passes through the
points C (-2, 6, 5)and D (-1, 7, 5).

(1) Find the shortest distance between the lines /, and . (5]
(ii) Find the acute angle between the line [, and the plane containing A, B and D. (5]
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3 Thelines /| and L, have equations r = 61 + 2j + 7k + A(i + J) and r = 4i + 4] + u(-6J + k) respectively.
The point P on [, and the point Q on [, are such that PQ is perpendicular to both {, and [,. Find the

position vectors of P and Q. (8]
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6

With © as the origin, the points A, B, C have position vectors
i-j, 2i+j+7k, i-j+k
respectively.

(i) Find the shortest distance between the lines OC and AB.

(ii) Find the cartesian equation of the plane containing the line OC and the common perpengs

of the lines OC and AB.

..»1+l‘-¢a +£z2= .-J{n).f-ff{b)-frfb)
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CAIE AS Level Further Mathematics

Q.14 May/lune/P11+P12/2018

10 The line /, is parallel to the vector ai — j + k, where a is a constant, and passes through the point

whose position vector is 9j + 2k. The line /, is parallel to the vector —ai + 2j + 4k and passes through

the point whose position vector is —=6i — 5j + 10k.

(i) Itis given that /, and /, intersect.

R -
(a) Show thata= 13

(b) Find a cartesian equation of the plane containing /, and /,.

(3]

(ii) Given instead that the perpendicular distance between [, and [, is 3,/(30), find the of A
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By Muhammad Shafig ur Rehman

7  The lines [, and /, have vector equations
r=ai+9j+ I3k +A(i+2j+3k) and r=-3i+7j-2k+pu(-i+2j-3k)

respectively. Itis given that /| and , intersect.
(i) Find the value of the constant a.
The point P has position vector 3i + j + 6k.
(ii) Find the perpendicular distance from P to the plane containing /, and L,.

(iii) Find the perpendicular distance from P to L.
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Q.16 Oct/Nov/P11+P13/2018

8  The plane [T, has equation

)

-4
1
3

)

(i) Find a cantesian equation of [T,.

0
1
2

)

(3]

The plane IT, has equation 3x +y -z =3.
(ii) Find the acute angle between IT, and IT,, giving your answer in degrees.

(iii) Find anequation of the line of intersection of IT, and IT,, giving your answerin =94+ Ab

(1)

.f-'* 9
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By Muhammad Shafig ur Rehman

CAIE AS Level Further Mathematics Vectors in 3D
Q.17 Oct/Nov/P12/2018
10 The position vectors of the points A, B, C, D are
-1+ 3k, mj + 4k,

i+])+3k, 3i +4j + 5k,

respectively, where m is a constant.

(i) Show that the lines AB and CD are parallel when n = 3
(ii) Given that m # i. find the shortest distance between the lines AB and CD.

(iii) When m = 2, find the acute angle between the planes ABC and ABD, giving yo

degrees.
= /
TR, cA = j E :
a -—
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g ®
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= _\j{s-l"’) +(1”’?'3) = ,.}J (zm-3)

.- =

T . = ;= I ‘z Lmrﬁ.ﬂ = _2:_ -
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By Muhammad Shafig ur Rehman

The position vectors of the points A, B, C, D are
i+j+3k, 3i—-j+5k, 3i-j+k S5i-35j+ak,

respectively, where « is a positive integer. It is given that the shortest distance between the line AB
and the line CD is equal to 2+/2.

(i) Show that the possible values of @ are 3 and 5.

(ii) Using a =3, find the shortest distance of the point D from the line AC, giving your ans
to 3 significant figures.

degrees.

—3 !
aﬂ-(j*)’ ol =
3

=

W (1)

y =
L
3
q;,-'-'q‘ = L
br x Ae =
Jz =
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CAIE AS Level Further Mathemati
Q.19 May/lune/P13/2017

9  The plane IT, passes through the points (1, 2, 1) and (S, =2, 9) and is parallel to the vector i +2j + 3k.
(i) Find the cartesian equation of I7,. [4]
The plane IT, contains the lines
r=2i-3j+k+A(i-2j-k) and r=2i-3j+k+p(2i+3j-k)
(ii) Find the cartesian equation of IT,.
(iii) Find the acute angle between 1, and IT,. 3]

i ﬁ#f)'(f)f(‘}]f(i’)

rir ! ’ K7
; 4\' e
ni - ' , o \f;g_
- s m
[ .Y
J + TR = ( -; )
‘25 3 s

5"“"3 T = ;{;}-—(-5)+?(U
57"'—31'-?1 =du

il p_ e (i arplt b/w il and i

alhad CUCI R VR

/59 /75
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By Muhammad Shafig ur Rehman
Q.20 Oct/Nov/P11+-P12+P13/2017
6  The points A, B and C have position vectors 2i - j + k, 3i + 4j — k and —i + 2j + 4k respectively,
(i) Find the area of the triangle ABC. (4]
(ii) Find the perpendicular distance of the point A from the line BC. (3]
(ifi) Find the cartesian equation of the plane through A, B and C. (2]

— i

i) oﬂr(-!l)laﬁs(%r)g aE’(;;)
-]

k’————r::l’_/> fesr.

J=€ai5,¢) be (e fwﬁ o o
e e ge L

a
e I _ _‘a:. - b+
= (3)-(9) = (&
F”AHVEM 'ﬁf’
aq 3-4bC
1) (325)

¢ -t +4€

a =3-4t , b==t-al , c = -1ts5t
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