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Question 1 [5 marks]

The diagram to the right shows parallelogram ABCD where AB=a and BC = b.

Point X divides DB internally in the ratio 2:1. A
Point M is the midpoint of AB.
e
a) Show that DX=‘éja— ~b . [1]
3
M
D
B
b) Find CX in terms of aandb. [1]
6

{
c¢) Prove that points M, X and C are collinear. [3]



Question 2 [6 marks]

Given the vectors, a=2i-3j+k, b= 4j-k and c= i- 2j — 3k, find:
{

a) 3b-a [1]

b) |cl [1]

c) the vector equation of the line passing through the point with position vector 3b and
the point with position vector a. [2]

d) the vector equation of the plane passing through the point with position vector b
and normal to the vector c. [2]

Question 3 | [2 marks]

2 3
Find axb giventhat a=| 3 |and b=|-2
-2 2
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Question 1 ‘ [8 marks]
Points A and B have co-ordinates (2, 6,-2) and (5, 0, 7) respectively.

a) Determine in parametric form'the equation of the line L1 that passes through points A and
B.

[2]
1

b) Plane P has equation re| 3 |=14 . Determine the co-ordinates of point C, the
2

intersection of the line and the plane.

(2]



c) Determine to the nearest degree the acute angle between the line and the plane.

[2]

1 1
d) Calculate | ~1|e|3
1 2

[1]
e) Hence determine a vector equation of the line L2 parallel to plane P that passes through
point A.

[1]



Question 2 (5 marks)

Two pilots (Abu and Jimmy) are manoeuvring their light planes into holding patterns near
Jandakot airport. The planes have the following position and velocity vectors (at time t = 0
seconds) : ' ;

rA = (500i + 300j + 200k) m VA = (-18i - 13j + 12k) m/sec

rd = (150i — 820j + 610k) m vd = (=20i + 72j - 12k) m/sec

Round answers to this question to 3 significant figures where appropriate.

a) Determine the speed of Abu’s plane.

[1]

b) At what angle is Jimmy’s plane descending?

(2]

c) How far apart are the two planes attimet=10s?

(2]



c) Determine to the nearest degree the acute angle between the line and the plane.

(2]

1 1
d) Calculate | —1|e|3
1 2

[1]
e) Hence determine a vector equation of the line L2 parallel to plane P that passes through
point A.

(]



Question 3 (2 marks)

6 1
At time t minutes, the position vector of object Ais givenby La= | _2|4; -2
' 3 1
-2 0
The surface of a wall IT, has equation re| 1 |=10. The point B with position vector| 2 | lies
4 2

on this wall.

a) Show A that will never hit the wall. [2]



Question 4 (8 marks)
Consider the points A (3, 2, 5), B(5, 1, 8), C(5, 4, 6), D(3, 5, 3) and R(x, y, z) with position

vectors a, b, ¢, d and r respectively.

The equation of the plane ABC is (ﬂ)o ((Zﬁ)x (Zé))z 0

a) Determine the equation of the plane in the form ax +by +cz + d = O by using the formula
above. 3]

b) Verify that the points A, B and C satisfy the equation of the plane .(sub in) [2]

c) Explain why (a—r)e((b—a)x(c~-a))=0is the equation of the plane through A, B and C
[3]



Question 5 (13 marks)

The points P, Q and R have position vectors P=2i+3j+3k, q=4i+7j— 4k and
r=_8i+21j—6k respectively, relative to the origin. The point § has position vector s and is
such that PQRS is a parallelogram.

a) Find the position vector of s relative to the origin. [2]

b) Calculate the lengths of PQ and QR, the size of angle PQR and hence the area of the
parallelogram. [4]



c) Show that the vector u=15i- 4j+ 2k is perpendicular to the plane containing the
parallelogram,

3]



d) The point T with position vector t =ai + bj+ 4k lies on the line that is perpendicular to the
plane, through P. Determine the volume of the pyramid PQRST. (4]
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Question 1 [5 marks]

The diagram to the right shows parallelogram ABCD where AB=aand BC=b.

Point X divides DB internally in the ratio 2:1. A
Point M is the midpoint of AB.
a) Showthat DX=2a-2p . (1]
s - 3 3
ox = =PF
- % (D“ +RB)
— ¢
_ oz (-2+%) coxs Za-=b
3 " P
b) Find CXintermsofaandb. 1]
- - =2
Cx = CBt Bx
_ -b +1(-a4b)
- =2 -lh
s 3, =
/
c) Prove that points M, X and C are collinear. [3]
—y
-
XM , (alip < Co M MOA X‘ ilhu-nj'ﬁdo 4@5(14 c{'eDJS
- | — ) -
Cx = -Eig‘"%'t‘/’ XM= XB +8m
s .}_ -b) = La
- abm ok by
— > 6" S =
oo bR 9 Xw = (CX cack oo K " Cmmen W,X,C
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Question 2 [6 marks]

Given the vectors, a=2i—-3j+k, b= 4j-k and c= i-2j- 3k, find:
a) 3b-a < 3('4.\'16) — (9—6‘:‘“‘3]“‘&\

= l2) -3¢ -7¢ Ty =l

(1]

= 9 + 5 “q’,,lé
b) lcl _ [1]
P

frh

c¢) the vector equation of the line passing through the point with position vector 3b and
the point with position vector a. 2]

f= B E4Y,

K]

\i

e

= 234 4+ L (FTee Ny b))

d) the vector equation of the plane passing through the point with position vector b
and normal to the vector c.

(2]

-2
e ocq 73t (4K )
. (_L:-'l)‘—%“‘g: -5 = %43
v - - __6
|
Question 3 [2 marks]
2 3
Find axb giventhat a=| 3 |and b=|-2 ‘
-2 2
axb = (:3?0
=13
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Question 1

[8 marks]
Points A and B have co-ordinates (2,6,-2)and (5, 0, 7) respectively.

a) Determine in parametric form the equation of the line L1 that passes through points A and

’ ,ﬁ:'(é‘)_(;> b 8 o Q)*kz}

: L N ¢ ‘
= 2 “Z o
-6
) D= 243)
L= a+l\b Y = G B
] Zz =-2 t9A =
b) Plane P has equation re| 3 |=14 . Determine the co-ordinates of point C, the
2
intersection of the line and the plane.
EREX l
e s 12 = N
SN I
_3 __l_qxi
I (643 ‘= % [2]

C'D:(ffi"\af{’ef (O; ,"‘3)



¢) Determine to the nearest degree the acute angle between the line and the plane.

a.b slailbles.

(%)= 2

3
: 8:
il Vi I de - -
& = 4

[2]
1 1
d) Calculate | -1 |of 3 - O
1 2

(1]
e) Hence determine a vector equation of the line L2

parallel to plane P that passes through
point A. S e e
2
o -1 i

(1]



Question 2 (5 marks)

Two pilots (Aby and Jimmy) are manoeuvring their light planes into holding patterns near
Jandakot airport. The planes have the following position and velocity vectors (attimet=0

seconds) :
rA = (500i + 300 + 200k) m VA = (~18i - 13j + 12K) m/sec
rJ = (150i - 820 + 610k) m vd = (=20i + 72j - 12k) m/sec

Round answers to this question to 3 significant figures where appropriate. ol
a) Determine the speed of Abu’s plane.
W"ﬁ
Spﬂul = \/ g dia £]T%

/ M . | [1] /=7

b) Atwhat angle is Jimmy's plane descending? '

— ?Q r’j"].“\‘\ -
1 2 ‘ \! 71e 3 7
=L o .
G- 94.12°
[2]
¢) How far apart are the two planes attime t=10s ? o ol |
rn = (SODI 3001 +1-03u'._)" Lo [»L’\s:_lz’*i’LE\
(o |- i —\qu
\I\ B s (l‘SD,:—‘ '3?,9:\_ 4(-,(0!5) 4+ 10 ( '105 +‘l A I
B = — i _

[fﬂ '”‘ = 4 98.86 w

(2]



Question 3

(2 marks)
6 1
At time t minutes, the position vector of object A is givenby Za= |2 |44 _ 2
/ 3 1
-2 0
The surface of a wall [1, has equation rel 1 |=10. The point B with position vector| 2 | lies
4 2
on this wall.
a) Show A that will never hit the wall. [2]
<5 6 + & _2 .
-924 -1k .
“
L wd

But -2 gk 2 -4 +laau€ | -9

S =92 # Lo Heae we
\ V\J('Q.‘;ECX‘[QHA\



Question 4 (8 marks)
Consider the points A (3, 2, 5), B(5, 1, 8). C(5, 4, 6), D(3, 5, 3) and R(x, y, ) with position

vectors a, b, ¢c,dand r respectively.

The equation of the plane ABC is (E}- ((Zf?)x (ED: 0

a) Determine the equation of the plane in the form ax + by+ecz+d = by using the formula

__above ‘ 3 4 5
Qz: -a ek A—r_s:lo_hi(- , Ac = 5—3
=3 2 ) _ 45 7
(3__,"2_ ¥ < i P 1: s
— . 1] G
‘7?‘+V:‘Jt6=t ~(7T=~0
X =D ] S
. Y ':0/
(A
Zz -7

F—lx Ry Rt Ep-30 o8 .

b) Verify that the points A, B and C satisfy the equation of the plane .(sub in) [2]
A :
<1 (3) e (S) D -1 T =0 J
iy (3) +4(3) +4(3)
£

©) Explain why (a-r)e((6~a)x(c—a))=0is the equation of the plane through A, B and ¢

TBxRc-(e-aYxcea) o 4y 4 s e
prﬁt (‘i“f) “w oo vedsr *Gﬂlq*

- ), _‘2*9 XC(—_-_“C_*) =0 & ﬁ hevo Vf_ﬁ)(/\m
CRaF(E) ) iy



Question 5 (13 marks)

The points P, Q and R have position vectors P=2i+3j+3k, gq=4i+7j-4k and
r=8i+ 21j -6k respectively, relative to the origin. The point S has position vector s and is
such that PQRS is a parallelogram.

a) Find the position vector of s relative to the origin. (2]

E:M(’#L‘(} 3] T

= b 4yt

b) Calculate the lengths of PQ and QR, the size of angle PQR and hence the area of the
parallelogram. [4]

i
Pq = 9-p
= C&/L-l-“l")':k

lPel £ §ea

er| . L&

L Pl = So.3

A - ‘Qxlxlﬁ:"txéﬁ s\nSo. 2
2

I

i



c) Show that the vector u=15i— 4j+ 2k is perpendicular to the plane containing the
parallelogram.

(3]

l{)?} LR* yl
B. = - ’ O
s n
f
2o-ls v
— O
) | 5 =%
U Cba = - i “Lk
- e




d) The point T with position vector t = ai + bj+ 4k lies on the line that is perpendicular to the
plane, through P. Determine the volume of the pyramid PQRST. (4]

)
Z
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