MATHEMATICS SPECIALIST 3,4
TEST 3 SECTION ONE 2016

NON Calculator Section
Chapters 4,5

CHURCHLANDS

Name Time: 15minutes
Total: 13 marks
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.
= g
a) Show that Dnga—gb ; [1]
3
M
D
B
b) Find CX in terms of a and b. [1]

{
¢) 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) lcl

[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 h=|-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]




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 timet=0
seconds):

rA = (500i + 300 + 200k) m VA = (—18i — 13} + 12k) m/sec
rJ = (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]

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

(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 ((E)x (T)): 0

a) Determine the equation of the plane in the form ax + by + ¢z + d = 0 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]



c) Show that the vector u=15i - 4j+ 2k is perpendicular to the plane containing the
parallelogram. [3]
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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.
Point M is the midpoint of AB.

= 2 2
a) Show that szga—gb. [1]
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c) Prove that points M, X and C are collinear. 3]
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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 3 -E) —_ (?_dl:'—?*J-Hf)

= logodl SRRy -H

[1]

-2 — +lgl -CI-CE

b) lcl
2

T
= [141 +73

Via

(]

\i

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

L=0+34

= 9_1.—3J+l{_ 3 >\ ( l?--}—?)li —(l&mg_l-i-li))
= 25‘,'3_)‘1"\": -l—-L_(-,’L_(__Jrl\) —L\‘lf;)
d) the vector equation of the plane passing through the point with position vector b

and normal to the vector c.

(2]

({;' N=- ¢. N -E_‘Z_j’gy:) y <(L.j,']£)
. (g-’llﬁo@—‘"g I
i - - _ 5
!
Question 3 [2 marks]
2 3
Find axb giventhat a=| 3 |and b=|-2 ‘
-2 2
axb = (ib?o
| 8
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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 |
AR = § . Z)
! : 3
E & =
g 6 |+ A (—6)

C: . 1
B ; 2 +3)\
- =
7

+ '— (j &= 6 5= (';A
I z =-2 9 “
b) Plane P has equation » o[3}
2

intersection of the line and the plane.

&

-—
-

=14 . Determine the co-ordinates of point C, the

a +3{ ag 1
I R
_3 _{_C{K
- (6t 3\ [2]
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N
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c)

Determine to the nearest degree the acute angle between the line and the plane,

X 5 I:) :\Q\(blm’@'

(%)) - 3

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

1 2

[1]

e) Hence determine a vector equation of the lin hrough

point A.
A
4.
I:: (_"L)* i(—ll

e L2 parallel to plane P that passes t

L—i’h#o ok,



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 (attime 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.
W——)
Seeed = \/ 1§ +13% 422

= 9%.9 m|y
# S T L
b) Atwhat angle is Jimmy’s plane descending?
s 28 0\

T2 e | 5
~ 12 J

(2]

¢) How far apart are the two planes at time t = 10s7? =0

G+ (5o0130%) 05t (cugy, e )
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Question 3 (2 marks)

6 1
At time t minutes, the position vector of object Ais given by La= | _o +1 -2
/ 3 1
3 0
The surface of a wall 1, has equation e 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]
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Question 4
(8 marks)

Consider the points A (3, 2, 5). B(5, 1, 8), C(5, 4, 6), D(3, 5, 3 . -
vectors a, b, ¢,dand r respectively. SR R Yand Rix; v, 2) with position

The equation of the ptar:e ABC is (Z"{)- ((A——B)x (I‘))z 0

a) Determine the equation of the plane in the form ax+ by + cz+d = 0 by using the formula

above,
=) (3]

% -3 . 2 .
gyt | ST Bl R
atd E L
~7K+Vjt6.—“t/*(7:°’
X - 7
T ¢ | =O°
5 G rd
2z -Y

0 x t—?(H{j -84 6y-3¢ -0

b) Verify that the points A, B and C satisfy the equation of the plane (sub in) [2]
A '
5 -7 (3) f%(b)+((3)~»[7:0 J
¢

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

Atxnc = (b- ‘v 3]
5 (\%SBKC-___)‘»:) _[lk‘\mﬂ)\mﬁQL
Al s (‘i -T w o vedsr o 6 F[cﬁ.



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 S has position vector s and is
such that PQRS is a parallelogram.

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

Rl STy T ¢ :

= 6_} 417y '!f

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

A = QX.'_KJ/G:IXQ(( .3‘\/\?0'3

L

L
S = g

i



c) Show that the vector u = 15j - 4j+ 2k

is perpendicular to the plane containing the
parallelogram.

[3]
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d) The point T with position vector t = 4i + 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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