TRINITY COLLEGE

Year 11 Specialist Mathematics Unit 1,2
Test 3 2021

Section 1  Calculator Free
Geometry, Proof, Trigonometry

STUDENT’S NAME

DATE: Friday 14 May TIME: 35 minutes MARKS: 35
INSTRUCTIONS:

Standard Items: Pens, pencils, drawing templates, eraser

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

1. (6 marks)
Consider the true statement: If'a polygon is a quadrilateral then it has four sides.

(a) Write down the converse of this statement and state whether it is true or false, and if it is
false provide a counter example. (2]

£5 07 HAS FouR SI0FS GHEN T 1S A QUADRILATERAL

TRU

m

(b) Write down the contrapositive of this statement and state whether it is true or false, and
if it is false provide a counter example. [2]
IF 1T DPEC MNoT HAVE FouR  SIiDEL HEM 1T 1S

MoT A WADRILATELAL

TRUFE
(©) Write down the inverse of this statement and state whether it is true or false, and if it is
false provide a counter example. [2]
15 17 18 ot A DUADRILATERAL THEN 1T Dok S
Mo T HAVE FouR s/DES
GTRVE
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2. (6 marks)

(a) In the diagram below, points Q, R and S lie on a circle with centre O, with tangents from
P touching the circle at Q and S. If ZOSQ =28°, determine the size of ZORS and
ZOPS. [3]
& (7
JER> = 6

j@05 = 360 - 124~ %0 -0

= 56

(b)

In the diagram below, determine the size of the angles marked X, y, z

[3]

x= 30"
> |0~ 88
= q9°
10 — 88 —% O
62°

C
N

n
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3.

4.

(4 marks)

Use the method of proof by contradiction to prove J6 is irrational.
TRY T9 (MRoVE S_Z (S RaiiorAL
73 JZ cANn BE BxPRESSED As A FRACTI2N %
WHERE —a AMD h ARE IN S1PPLEST FoRMH

JZ::%.
& =

6L7 =
= ab (e A MULTIPLE OF &
= o S A MuLhIPLE OF 6

e A= % Fol INTEGER 'g

ch” = (eh)”
667 = 36 4
LY = ¢ £°

= b s A MOt PLE OF 6

=D b (S A HuLTIPLE OF 6
SINCE Bod a Amd b ARE MULTIPLES oF 6
THEN . Ard h ARE NoT (N SIMHPLRS T ForRrM
THS 18 A ConTRAMCTION

Sy J6 s JRRATION AL

,6_
h?>
a©

\."\r

{

I

(4 marks)

Sketch the function y=2 sin(zc- - Z) —1 on the axes below.

Y = 2@{/_()4 H -1 y

N
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(4 marks)

In the diagram below, points B, C, D, E and F lie on a circle and AB is a tangent to the circle at
point B. If AB=10 cm, AF =6 cm and ED = 8 cm, determine the exact lengths of FC and AE.

A B
6
E
C
D
‘\\:‘?’
A% ) = AF pcl
foo é b A(
vy = M
b
J0 {
s Fes -7
64
b
2
(AB) < HE» Ai
N /A
100 = ~>t/\fy/i;2/ {,"J° ALV
X = AP 677 . <14
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(11 marks)

Solve the following equations.

(a) sin$=-0.5 —-180°<.9<360° (3]
RPEE ANGLE = 35
o v v )
&= 30 ~(So 20 320
) 9= 2 A (4]
7
o 2]
REF ANGLE = 3O 3o
P < ?L.7
/-I‘--(Q z 5{’,)9 2,?0 7’ L c.
Q. = [ (O !

e Z

:nQ 17 [/ll’\
~ A 5% o —_—
25
/2 >

2
7 A ; - .
pﬁrf- /jﬂ/@’ = Pi/ -
A q &4
Q+ 1 = 7 O+t i
T Ty T T
/7 2 ) -
-~ P
= &  Aw o Ml (D 1
-
(]
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TRINITY COLLEGE

Year 11 Specialist Mathematics Unit 1,2
Test 3 2021

Section 1  Calculator Assumed
Geometry, Proof, Trigonometry

STUDENT’S NAME

DATE: Friday 14 May TIME: 15 minutes MARKS: 18

INSTRUCTIONS:

Standard Items: Pens, pencils, drawing templates, eraser

Special Items: Three calculators, notes on one side of a single A4 page (these notes to be handed in with this
assessment)

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

Intentional blank page
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4

(7 marks)

In the diagram, AOB is the diameter

of the circle. AC is a chord of the circle
and CD is perpendicular to the tangent
AD.

(2)

R

(®)

(©)

Prove A4BC is similar to ACAD. [3]

LRSS - DS RT ANGLES
JABC = PAC ALT SE6MENT
) Bre = RSP QLT ANGLES

-

' A ARC a A cAD AA

Hence show (AC )2 = (4AB)x(CD)
CORRESONNDING - SIDES

A< Ac . AD
4—"——/ nm— ———
CAV e Al
\Q.
(Ae) = AR CD

Determine the radius of tl}e circle when AC=16 cm and AD =11 cm.

2 3 &
P - ra ¥
(Ccd) = (6 -1

de) = AR, CD
2 Y el

(6 = AR JI3s

22 - AR

I «

[2]
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(8 marks)

The height of the tide above the mean sea level at a certain point has been modelled by the
. . 7t . o ;
function A(z)=5.6 sm% metres where ¢ is the number of hours after midnight on a particular

day.

Consider the graph of this function for 0 <z <24.

(a) At what time is the first high tide? [2]
t=3 (L T]
! é o

(b) How much does the tide drop from high tide to low tide? [1]

2x &€ = 1102

(¢ What was the height of the tide at 8.00 pm? [2]
who. 73 '
[ = £0

Fo) = Sl [LOT)
do) = Vb [ =27
h (2 ( alt

_ 4.8,/\_ .':’»{—.g v BELOW MEAN fosiTions

(d) A ship needs at least 4.9 m of water above the low tide mark to safely enter the harbour
in this scenario. Over the 24 hour period, state the times when the ship can safely enter
the harbour. [3]

\ 6 ] ]

O£l £ 6.2 4as g2tz 182 HRS 232 ¢t ¢ g4HRs

Page 3 of 4



9.

(3 marks)

If a room contains 75 adults, use the pigeonhole principle to explain why there must be at least
11 people who have their birthday on the same day of the week.

SENARIO WHERE o Peoric

| ON BACH o THE
T DAYS wF THE WEEK -

70 PEICCZ,

3 ’5 ie /[\,/C/?,QWA/(’E ,Q,wg ’N)fi‘,* (f*-{:)
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