« MATHEMATICS SPECIALIST : UNITS 1 & 2,

2023
Test 2 — Vectors; Circle Properties (10%) PM
1.3.1-1.8.9,1.3.14,11.17; 1.1.6 ~ 1.1.15
Time Allowed | First Name Surname Marks
20 minutes ' 24 marks
Circle your Teacher’'s Name: Ms Chua Mr Koulianos Mr Liu Ms Robinson

Assessment Conditions: (N.B. Sufficient working out must be shown fo gain full marks)
%+ Calculators: Not Allowed

% Formula Sheet: Provided
< Notes: : Not Allowed

PART A - CALCULATOR FREE

1. (1, 2, 2, = 5 marks)
With a and b as defined in the diagram on the right, .
draw each of the following on the grid below
clearly labelling each vector.

@ p=a-1b .
® —a+ip
Z 2

(c). the vector r such that p+g+r=0

[ ] » » - ] - - . [ - - » »

b - v L .
RAW 1 cortect 1/2 b 1 nose-to-tail their p and g
1 carrect 1 correct r (adding to zero)

» [
{2 ?:orrect resultaﬂt only)' {2 correct resultanf only}

» . » L
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(2, 2, 4 = 8 marks)
Given p=2i+3,q=—12i ~

Sandr=xd+3 determine each of the following
@ wrzg = — (%42 4 2(~nl ~57)
4 +
= e :):‘Q ¢ —1i3 1 suitable working
— k}- 1 ans
{-1 per error}
{b) A vector in the opposite direction as g, but with three times the magnitude of vector p
- ¢ A v —~—

~% = ey - 2JB (194+53)
a1 =13 N =

1 correct magnitude
1 correct direction

(¢)  Thevalue ofx suchthat [3p—r{=10

o "lL - |0 1 set up equation
3 2 simplifies correctly (-1 per error)
1 finds both soluticns
. l ( hw} \ o
=
(6 )T =3

b~ = 4%
'——.._> A= —o o

L

w =




3, (2, 3, 2 = 7 marks)

In the circle on the right, A, B, C and D lie on
the circumference of a circle with centre O,

(@) Provethat £ZBAD = ZBCD =45°,
X Bob = W (;}L«]\o_ ot o L W % o, :\e_ ot
C@.,\A-\ﬂ_t) 1 uses anglE at the centre
1 completes the procf
g%w = 1S~ ( thfm Gn @ Aune OSE ).
LN RAS = ARD =
(b) Prove that AD 1 BC
%R = Y Ad = S~ (Al awgbc i pea (el “u..ﬁ‘)
) - . 1 uses allernate angles
A J}Mbdb = )Lmlsc, = WS
= Amed

1 recognises isosceles triangle
-
W Ac..a,Q.él‘

1 completes the proof
1 ]

rL Xemd = Q0" =D -A’D_J_-@C-

{© Prove that M lies-on the circle BOD,

%ﬁ Rob .’-—‘a]‘oo

TS b ekl of el (s o b e oliedo).
Fasg‘l»\:) ‘H’Wwﬁ/"v iZoh U

X RMD = Qo” Co (hnsle wh S otz S

g Ry

YW\ lt:w oW c,.uic,(a EO—)S _

1 uses centre in semi-circle to explain BD is a diameter,
1 Uses angle in the same arc to explain why M is on the
circle.



MATHEMATICS SPECIALIST : UNITS 1 & 2,

2023 .
Test 2 — Vectors; Circle Properties (10%) PM

1.3.1 - 1.8.9, 1.3.14, 1.1.17: 1.1.6 = 1.1.15

Time Allowed ' First Name Surname Marks

30 minutes ] 36 marks
Circle your Teacher's Name: Ms Chua Mr Koulianos Mr Liu Ms Robinson

Assessment Conditions: (N.B. Sufficient working out must be shown to gam full marks)
% Calculators; Allowed

4+ Formula Sheet: Provided -

< Notes: Not Allowed

PART B - CALCULATOR ASSUMED

Y (7 marks)
Robert is asleep in his chair and unbeknown to North
him Tom, Dylan and Michael have each tied H
ropes around him and begin to pull with the
forces and directions shown. Tom

In which direction and with what force does the L A X

sleeping Robert move?

Give the direction as a bearing to fhe nearest 22

]
]
I
1
i
1
1
1
i
1
1
I
I
|

degree.
. . s ' . -~ Michael
.blewk : Qo M o - O W LS sl +
2 correctly sets up egn and finds hor component (-1 per error)
= %’. L ‘L'-'.L 1 correctly calculates vert component

1 uses hor & vert components to caic the mag of total force

Vel v 20 0 ko 4 10 A 107 o (et 237 Mo
$- 18>
= T3 . & ~/
- — — T 7
S
Ma‘.%w )&m-'- \/ LR = Y = Fg
-} 3155 1 correctly calculates theta
= ',‘va. ( 1 heta to find the beari
v s e o
= Q—D ' l I

ERE

Dire e o 570 o a Lw_»wnﬁ (ffo nA /e %m)

m.mo;{la...yﬁ 4,04},




<.

(3 marks)

If points A and B have position vectors —2i + j and 3i + 2j respectively, find the position vector

of point P such that AP:PB =31 &
A
- — F P 8
oF = ok & 2 AR
L,(..
A
= f = e
() + & Gf ) >
= i+ )
ke L
- =
2 set s up an appropriate vector eqn (-1 per errol)
1 correct ans
(4 Marks)
Points K, L and M have position vectors 6i — j, 2i and 147 —3j respectively.
Use vectors to prove that K, L and M are collinear. .
A
-—h ’- '\ ”~ L
Lk = é L --d, -~ D
= L{-é .——\;‘ L h 1 LN 1 LY 5
R | : i K e
Laa - “—[—-\‘: ——Zh —_— L,
A [
hd F -

1 finds LK

1 finds LM

1 states LK and LM are scalar mult so parallel
1 states they have a point L in common

NB: May use different vectors bul nust show/have a
point in common)



* & )\ 7 marks)
A plane needs to travel directly from Clty A (0, 0) km to City B (- 600, 800) km.
The plane travels at a speed of 75 km/h in still air. The wind's velocity is — 50i + 207 .km/h.

The j vector faces due North and the i vector faces due East.

(a) Determine the direction, as a bearing, that the plane should travel towards to fly directly
from City A to City B. R A3

t 2 A Falen v haw @‘D

6 1 sets up suitable vector egn
+ 4 [0 = [— Vo™ (from their diagram)
lr at Ao % 2 creates 2 eqns to solve simultaneou
1 solves for a & b discarding a 2nd soln

1 calculates theta
1 states correct bearing
1

o A

2 Y

—b o

i}

St (e-%0)
-&(V@i’lﬂ) = %90

)

— e

A Lo & &4 W%M"{‘WM

Qolue, 0 & gtmmwé\n by AR => a=-@A7, Iz U
(Dis card el Qat'® — LIreYA OLBMCMOM-

.o~ -
By dwigo-, &= - =L o2 o M aleh g D

- 2 /e Lq°
br=ven (‘ﬁ—?&) = 4 KN [w
MN@ = Tbo ~ “(—“ﬁ-a . AT

= ,Qlef—l )

Car IAS"  do  nesresd aLa.ﬁm)

(b) How long does the flight take (to the nearest minute)?

S“Ja Gi=-19:% = + (-l‘i—'g -995 -~ b oo
= 1t =~ g»@ﬁ,(«
(st St wiutes)

RW ( FT from their {a))
Must be to the nearest minute.



(2, 5, 2 = 9 marks)
D is a pointin AB such that AD =-;—;1§

Eis apolntin BC such that BE =—BC

N

let' AB =a and EE =b

(a) Find expressions for the following vectors in terms of 4 and/or b
m A = &+ A R

@y DE

1)

Loa a2 4 rw
2 A

(b) By letting DF =h DE and AF =k AC, use the fact that AD + DF = AF to find the

vaJues of h and k.

—_—
— ' —
1 substitules into given egn

.L— A - h (l’ ':"k'_-_?_, ’("‘ ) = . LL Ld; 4- /g—’-) 1 expands and rearranges into
P = Le — L,_/{). ha = kb form

— [~ 1 creates 2 egns to solve
L— + —l‘— a 234 = ka4 - 1 finds h
2-

(2N o
i 2. . & (k _ }ZFLL)A: 1finds k

© If ]Z‘c‘|~= 12, what is |@‘| ?

—
) IF l = ‘ ' X )Af(r 1 finds mag AF (FT from their k)
. _ 1 finds mag CF
- lo— S-X. t‘)—'
—

= |g P /C‘J’/"«é




4

. (6 marks)

The diagram shows a semi-circle, with diameter SR and centre O, circumscribed by triangle

ABC, in which ZBAC =48" and ZBCA=36",

Determine, with reasons, the size of angles ZPRO and ZPQR.

%f,bcof

. .;_P(eo

;ﬁsQ

. g_Pa@

= 90 ~ %
-;L(—"La
= y>» +2
':.;)/l‘

= 4o 7,\0
‘76‘\1‘

R

\y

(3 4Po =4 How-onliecs)
(as YSPR =90 ,gqte,;.mw;;g&%

(%2}'&?@&_& C,Ucﬁ[e, @,A_wl>

1 finds angle AOP

1 finds angle PRO

1 reasening

1 angle PSR

1 angle PQR

1 reasoning

Note: Students may use alternate reasoning.



