YEAR 11 Test 2, 2023

MATHEMATICS Calculator Allowed

SPECIALIST Geometric Proofs & Vectors II

STUDENT’S NAME: MALON (- KEY RAALY

DATE: Monday 8" May TIME: 50 minutes MARKS: 50
ASSESSMENT %: 10

INSTRUCTIONS:

Standard Items: Pens, pencils, drawing templates, eraser

Special Items: 1 A4 page notes, Classpad, Scientific Calculator

Questions or parts of questions worth more than 2 marks require working to be shown to receive full marks.

Question 1 (5 marks)
Determine, giving answers to one decimal place,

79 v
() the vector projection of 12 +37 jonto 75i —94 ) (2 marks)

prejgh = (u-d ) xv

| |
[( lsi) @I—:—:—w ('j/‘i{r )] X (st (:1;2)
(-i‘B“—i)
16§

(b)  the vector projection of a force of 60 N on bearing 333" onto a force of 30 N on a bearing of
115° 92’ marks)

P“’Jk% - |alesed

1"

\l

= 0 Cosi42°
. o
473N Yo~ bearing

ﬁCCc?[— ~41.96% 180 ¢ |13 4 Z‘H/

19.990
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Question 2 (8 marks)

(a) Determine, with justification, the length of the radius in the circle shown below given that
AC=8 cmand BC=15cm (2 marks)

A AACR 1) (iﬂl\**&lr\git’i at C
€ = 7
B L e B
B - X\B(W\f

(b)  Determine the length of the chord CD given that the length of the tangent 4B is 15 cm and the
length of the secant 4D is 26 cm. (3 marks)

AB* = AL xAD

B
A D ‘6’2, - (Zb“’x) X;é
L= 1335 m

(c) The line segment ABC is a common tangent to both circles shown below. Prove that PQis
parallel to RS . (3 marks)

R 8 LBPQ =/(BR (ak Segmm-‘r)
/L BLS =/L(BQ (mH. sfejmmjr)
. |
oy LBIE = LBES
S \

: > PQIILS  (comespinding angles)
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Question 3 (8 marks)
ABCD is a cyclic quadrilateral.

EF is a tangent at C, and DCG is a straight line.

/BCA = 33° D
2GCB = 70°
/DBC = 13°
B \
E 70°\/ €

=

G

(a) Determine the following angles, giving reasons

10" ( shrarght line) @ mars
F0° ( OFP L ia C‘SCL’C ﬁ%ﬂtd)

() <BAD /(D
LBAD

0

(ii) «BDA (2 marks)

LBDA = 32° ( subkads same acc LBCA)

(b) Prove that AC passes through the centre of the circle, justifying your answer. (4 marks)

LAD = (§0-3%—40

(om les o \'V\€>
= 7;0 / 3

LABD = 37°  (same acC) /S
/apC = LABD + LDBC

= F3° ¢+ 13°

= (100 |
As  ZARC subkads Chaed AC andk 15 907, AC
must be the diameter. QR.ED.
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Question 4 (4 marks)

Use vector methods to prove that the sum of the squares of the length of diagonals of parallelogram
OABC is equal to the sum of the squares of the length of the sides.

A
A/ ~ 7
/c/\\ ///

/‘\

// \
== Ny

>
0 (- ¢

leb 0A = @
0C = ¢
dl.‘ajmali 0% - OA + AB
= A + C
L ¥,
iC - AG 400
= =l el

RTP : Op% + ABY + BCY 4 CO° = OB® + ACT
a1 £1c\E 4 jal? w2 farelt a | —ae]”
Lis = Ja+el®+ | -are)”
 (are) (802) + (g +e)(-arg) v
s pen e g ragaee Y
= 1lalt ¥ 2] /
= LHS

a.e.D.
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Question 5 (8 marks)

(a) Consider the following true statement “if a hexagon is regular then it has six sides of equal
length”

(1) Write the contrapositive of the statement and explain whether or not the contrapositive is
also true. (2 marks)

£ @ hexagon does not have six sides of
Qqual leng th Hhen it is not requlac. v
True - Qozﬂwaposthve . d

(ii) ~ Write the inverse of the statement and explain whether or not the inverse is also true.
(2 marks)

[ o hexagon is not reqular then it does
not have six sides ol equa{ lca3+h, v

False - C&ACJ’\{} Mmﬁ COWSe i o net be

(e quldr 7
(iii) ~ Write the converse of the statement and explain whether or not the converse is also
frue. (2 marks)
IF o hexagon has six sides of equal length
Ahen iF 75 (egu(w. J

Falie — angles musk also be equal for a
(Cﬁu(o\r PO(YQOVL N4
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Question 6 (10 marks)

In the diagram at right, A, B, C, D and E are five

AC and BD are diameters, and PEG is a tangent to

It is given that ZDEP = £DBC = 20°.

(b)

(©)

points on the circle with centre O.

the circle at E.

P G
Determine, giving reasons, the size of the following angles:
(1) <DEC (1 mark)
LDEC =20° ( cmﬁl{ subknds same WC)
L DBL
(i) «DCE (1 mark)
LDCE =20° (alt Seqgment)
Using part (a) and triangle CDE, explain why £C0D = £DOE. (2 marks)

CACDE s isosceleS
LCOD = LDOE as €qulal C[qomfi SMLthrw( eqwll
nngles . Y

Prove that ZEAC = 40°, giving reasons. (3 marks)

LAEC = q0° (Semi-(i((\{)
LAEL = 50°  ( straight line)

LECA =50" (alt Segmen-} to LAEC )
LEAC = 40° [ Angle sume of A s 1g0') Vv
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(d)  Isit possible to draw a circle through the points E, 0, € and D. Justify your answer. (3 marks)
; ) °
Z d(p = 50 + 20 A
= 0 R
= 70 / / (OF = 80O
A LEDE & 9
LOEA = 90" -50
= 40 ¢

LOED = (q0-40°) 4+ 20°
: o
70

I

As L0cd + LOED #160° Foin\’i g,E,C, D
C(‘m(\o‘r be « cj(,]iL quadr{lf\l-em\ v

cooarde cannol be Avgwn .
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Question 8 (8 marks)
Two circles, C; and C,, intersect at A and B.
Two points X and Y are on Cj.

The line XA extended intersects with C, at P, and YB
extended intersects with C, at S.

The line XB extended intersects with C, at R, and YA
extended intersects with C, at Q.

O is the centre of C,.

(a) Prove that ZPAQ = £SBR, giving reasons. (3 marks)

LYAX = LYBX  (subbead same Wc) Y

LPAR = LYAX

Verkically 0pp. /
[SRL. = LYBYX (verkically opp-)

v

S LPAG = L SBR
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(b) Prove the chords PR and QS are congruent. RTP L?O& _ L& D(SS m;ks)
let 2PAQ = LSBR = &
L LPOG = L« . ]
rE0n = ek (mglzs ab conbre ace double) >
LTOL = P0G + LQOR
LPOL =

1 + LQOK J

Chord PL subkads ZPol

LQaS
‘o LQ0S

i

[SOL + [ROL

il

7 + LQoOL /

Chork &S sublends LQOS

24 PL = GZS nS ‘\"'\e/j ‘90""’\ SV\‘Q"C?\(L [AV\S\Q
2o + LQOL AF the conbe.

END OF QUESTIONS
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