Specialist 3&4 2016

Topic Test 2 Page 1 of 9
“Chapters 4 & 5”
Total Time: 25 minutes
FaST HILDA'S

ANGLICAN SCHOOL FOR GIRLS INC.

Total Marks: 19 marks

Specialist Mathematics Units 3&4

Topic Test 2

(Wed, May 11')

Resource Free

ClassPad Calculators are NOT permitted.
Miscellaneous Formulae Sheet is permitted

Name: ANSWERS I

1. [1 & 2 =3 marks]

Points A, Band C are suchthat AB=2i+j-k and AC=-i+2j+2k
(a)

Find a vector that is perpendicular to vectors AB and AC
—_
AR: 2 | -

n=4( -3 +5k )
A - -1 2 2 ~
(b)  Point A has position vector 3i+j—2K.
(i) Find the vector equation of the plane that contains points A, B and C.
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(ii) Find the position vector of point B.
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2. [1,1,1,1 & 2 =6 marks]

Consider the two points, A and B, with position vectors a=i+2j + 2k and
b=2i-3j+4k .

(@) Find 2a+b N L 2N = [
'2(1\ (3_ () O

(b)  Find the magnitude of a. l G, l = Vb +2% +2*

=3 o)

(c) Vector f isinthe direction of a and has magnitude of 5. Find vector f .

- L X
€= 3% %5
- 5 ‘ )
-5 (3)
. . - 2 (
(d)  Find the vector AB. AR = (—;‘5_\ — (?:L)

l
2

(e) Find the position vector of the point P that divides AB internally in the ratio of 2:3.
i.e. AP:PB = 2:3.
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3. [4 marks]

. _ _ _ | )
Find the exact shortest distance between the line with vector equation (1) :(3 21]
+

and the point A with position vector i +10j .

Le,'r P be ‘Jo:‘ﬂ\' Chal l\‘me C\osas-‘ 4= u"t wWheve >\=>&‘
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4. [1, 2 & 3 =6 marks]

Two particles are moving on paths described by the vector equations r, = (3t —1)1+ 5tj

and r, = (2t +5)i +(t*-6)] respectively.

(@) Find the Cartesian equation of the path of particle B.

For B2 seoat4s = = 7F
- £*-6 o1
J L 9= Cx__;) -6 ()
2

_ L “\F —
= 4 x-5) —6

(b) Use vector methods to find the exact distance between the two particles
when t =4.

AB (4) = Yol — 5 ()
ul
- (-G
= (Sg) )
5 S“’: Aiglace bfn W & B when k=4 = l(‘%’)l
= m o 2@ (v

(c) Use vector methods to prove that the particles collide and find the time and
position vector of the point of collision.

-b @MPOMV\:’CS 'Qalu.a..\ uShew :l Cam,(omw-lrs eﬂuq_l I.o’k-uﬂ
3E~1 =2k +5 562"51‘6
£ =6 ) 4*-%& -6 =0
(e-6)( £+ ) =0 | ) justificd
callision
£26 e t=1 o

Sol pt anmd B Cou("dc e £t=C

(R |
cale)= To0) = (50)
O\o\“ec—\s collide at ['71.; +30\]" ()
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End of Resource Free
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In this section of the test, you should use your ClassPad
calculator. You must show appropriate mathematics so that
your method is clear. Do not write ClassPad instructions in
your method. Write only appropriate mathematical notation.

5. [2 marks]

Points A and B have position vectors 4i —5j—2k and 8i —5j+ 6k respectively relative to

an origin O.
Use vector methods to find the area of AAOB . £ Edit Action Interactive
1] b [fa]sime [ v [ 4] ]
- - [4 -5 -2]%a
DA X 68 = [4 -5 -2]
[8 =5 613b
[8 -5 6]
7 crossP(a, b)®n
\9\'0‘ X 08 l [-40 —-40 20]
norm{n)
- 80
. ' ‘p‘r&& 6‘(. ?q,w-q_lle.l‘n Gonn 60
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6. [2,2 & 2 =6 marks]

F
The rectangular prism to the right has base OABC and
top of GDEF with G, D, E and F above O, A,Band C
respectively. G
DE =4cm, DA=3cmand AO =2 cm and let the
origin be point O. :
3cm P
B.#(‘ ey C
et
The coordinates of G relative to the origin are (0, 0, 3) j /| i
A 0

(a)  State the position vector of point
M D 0 (i) P, the midpointof BC = 4
oD = 2 op = \

3 ) 4) o Ju)

(b)  Find a vector equation of the line through points P and D.

- - -
fp = 0D -0°F

JORG
(1)

%, ec{‘ of lie %rwBL Pad D .
— =
c(x)= OF + »(?5) o L= 33 = A(PD)

S (D 20

a—

(o)
4-4 X d
= (A ) )
A
(c) Use vector methods to find the angle the line through P and D makes with the

base OABC.
Reﬂlw'(d'&él IAV\%lQ, = é_'DFA

- -~ \
= a.nﬁl@« between PD awd PR @)

£ Edit Action Interactive

051 | oy Hxq e Trax, -4 -4
BRI _ e e (1) ot (1)
angle([-4 1 31,[-4 1 0]
36.03989343
angle([-4 1 31,[-4 1 0]
0. 6290148024\

yeel °
0 - 3604 (Q*P(s) or 0624 vadians
)

rouddians
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7. [1 & 3 =4 marks]

At 10 am, particle B leaves point P, position vector 2i +5] metres relative to origin O, with

velocity —i+5j m/s.

(a) Find the position of B relative to the origin after 5 seconds.

ce(s)= (5)+5(5)

= =3y +30; O
~

(b)  Find the amount of time after 10 am that it takes for B to first be 10 metres from the
point Q which has position vector 3i + 461 .

2 -1 & Edit Action Interactive
[ (£) = (‘5 ) *els ) BTl [ [V
— -

[2 51+tx[-1 513rB

[-t+2 5+t+5]
[3 46]1=>q
[3 46]
SE-‘—S q-rB*BQ
[t+1 =5-t+41]
2_1n2
- — ) norm(BQ) “=10
R@Q = OQ -~ fe ('4: 2-(13.¢2-204-t+841)=100
solve(norm(BQ)2=1(.'I2 t
_113
3 2 - £ =7 =45
( ) _ approx (
46 L+ {t=7, t=8. 692307692}
St+5 "

Alg Standard Real Rad L)

£+
= 41-5&) )
3¢ : 56)" =107 M)
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8. [1 & 3 =4 marks]

(@) Find the angle between the planes r - (2i —j—3k)_10 and x+3y-2z=16.

Q\ABIQ 'QQL\,Q% ‘)I.Q.“'\Q,S - bqt./\,bh_, lgp__l—wm (. ) QJJ\A ( )

& Edit Action Interactive

angle([2 -1 -3],[1 3 -2]

69.07516757 (ldw ? )

angle([2 -1 =31,[1 3 =21
1.205589106

(b) Find, in scalar product form, the vector equation of the plane

)
e o [iafsim 2 [ 4] ] - 6 9 .0'160 ov (62054 wrudians

r= (l+ 31+ 2u)i~+ (1+ A+ 4/,!) j — /JIS . & Edit Action Interactive

dotP(n, [1 1 0]

c= (1) () ()
So, Xhe veclevs ('i) Gwd (_‘2}1) lle © the plawe.
()~ (4)
G) @

"

T Eguakon & Plame s V‘C%)= (l{))(é)
2

'crossp([s 101,02 4 -11)3n
[-1 3 101

2

9. [2 marks]

The points A(4,-2,3), B(-1,3,4), C(2,4,-2) and D(7,-1-3) form quadrilateral ABCD.

Use vector methods to prove that ABCD is a parallelogram

e

= (ﬁg ) ~ I
| O A8 = DC
— 7 .
DC = (%.}" (:13) Hewce, ngep & a
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10. [3 marks]

The position vectors of three non-collinear points A, B and C, with respect to an origin O,
are a, b and c respectively.

Given that O does not lie in the plane ABC, show that « + § +y =1 if the point Q with
position vector q =aa+ b +yc lies in the plane ABC.

Eatm}t:ow st Plane ABRC (ras eotucu(—\:o-\
- - =
r = OA » A8 "'/A AC
N N e

= (VA e F R AR

U

'AS gy lies = dlre leﬂq"

o = (\—X"/‘*)f’b ¥ Ab SO

% 0
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=X Lk X: -
= &= =X /) . 2

\
So) oC = l""p"?{ ()

End of Assessment



