TRINITY y\w/» COLLEGE

Year 11 Mathematics Specialist
Test2/3 2020

Section 1  Calculator Free
Component Vectors & Geometric Proof
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STUDENT’S NAME 50/””/ (/7¢s

DATE: Wednesday 13 May TIME: 25 minutes MARKS: 26
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)
Giventhata = —3i+4j, b= 2i+j and c = 3i — 2j determine:

(a) a unit vector in the same direction as b [2]
A

/2
b=z

® Ja+b+c| = (2>[ 2]
2

- Ji3

(c) a vector that is parallel to a + b + ¢ with a magnitude of 4. [2]

()
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(4 marks)
The unit vector u = ai — bj is perpendicular to 4i + 3j. If a >0 , determine the value

of a and b
a\. /%) _ _ >, bt =
(5)(<)=° =2 & =E
=> C/Q + 35 =0 => 02§le7
=2 ésé_’fz = Q=i_§-
S
{,(C(’:’ éuf a > 0
=> a5 =] - a = A
2 Ny
=D a‘+<ﬁ);;
3 é—’i‘—z
= 3=
3. (4 marks) /i
5= s

Consider the following statement:

If ABCD is a parallelogram, then aABD and sCBD are congruent.
[1]

Determine the converse statement of this premise

I 4480 od KCBD s wopprisaf | Han  ABD

0w ] ﬂa/‘a/%/o am

Determine the contrapositive statement of this premise.

(2)

® @ [1]
lf AAGY o~ D CBO ame pof CO«/W} Han

Is the contrapositive statement true or false? Explain. [2]

(i)
3

The  on ‘/?u'«/ shiln b 5 Jrtr N ¢
//Lwlfyc He cOnFBPOS ot 7 9
AA%0 = 4 col [/‘)ﬂ)

Shalomet o alho A |
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4. (5 marks)

STU is a common tangent to both circles. 4Q and BP are straight lines.

Prove that AB is parallel to PO

¢ Alprns 5 raart )

L sTA = O

< QATU = O (Vuﬁcw{é as,p/oa;é>

ft

¢ TPQ O  ( Alhonk 57"‘“é)

A%, // P& (,4/»[(//’M/¢2 ar[y&é o éfaa/)
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5.

(7 marks)

Consider the following diagram. PT is a tangent to the circle.

Determine, with reasons

(a) ZABC =

(b) ZCPT

. cTP =S

. cPT = 30

P
C?Ob ( /4,\/& A 56)’7‘6 Cl>&&) 2]
Z ACT = 37 ( A an/(a Sun\> 3]
4L PcT = 99° [ S",op/é/’w«/‘y a/(\féo)

( ,4/,(;/1\«@ ‘{7""""'6)

° ( 4 a,y& 5um)

[2]

(¢  |PT|if |BC|=3 and |CP|=5

1)

(b7)°

L}

-

h

{6/3" < l C)o/ ((‘Lo,p( SeCané )
¥ xS

40
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TRINITY COLLEGE

Year 11 Mathematics Specialist
Test2/3 2020

Section2  Calculator Assumed
Component Vectors & Geometric Proof

STUDENT’S NAME

DATE: Wednesday 13 May TIME: 25 minutes MARKS: 24

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.

6. (5 marks)

Three forces act on a body as shown in the diagram below. Determine the magnitude and
direction of a single force that will keep the system in equilibrium.

F,
So0N
F,
60N 40°
.
30° ﬁ
{ no'
70N [20°

éga,i/zy/u-;n 74/6& »
L= w)* ) {""’) 93.900 @ OB T
L 43.7¢ )
2.52
_ 437\ - ‘*3'%)
(,2,5’2) L-3.3

W

AN

Page 1 of 4



7.

(7 marks)
(a) Determine the scalar product for the two vectors shown
A 3N
>
2N 120°
7 7 L x3Ix ch 60
sl > = 2<3x 1
2z
3
= 3
(b)  Forthevectorsa=—3i+4jandb =5i+ 2j determine
@) The vector projection of a onto b
2 A
| a = .
pej 2 = (@ )Né
= | ( -3\, 4) s
29\ \1./(v//\z
-7 /s
29\

The scalar projection of b onto a

b= (bed)a

ol 2
’\A [ 3

. L0)(3)

gl[,/sfz)

(ii)

R s

v

-

5
-=
S

i\

(2]

(3]

[2]
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8. (6 marks)

Parallelogram OA4ABD has C on DB such that DC =§ﬁ and E on OD such that
— 2

OE==0D .
3

Let Od= a, OD= d, OP = hOC and AP = kAE where P is the point of intersection of AE
and OC .

Determine the values of 4 and % .

—()
Z _ /\, = — —._Z.-
2k ) > h=24

. 2 <
_gz__/[éé.>—/+é =0 '/””3';
24 - S Sk =0 = 12
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9. (6 marks)

Paul’s aircraft can fly at 250 km/h in still air. It is to be flown from Suva in Fiji to his island
getaway Presser Island, 300 km from Suva on a bearing 310°. There is a wind of 40 km/h
blowing from 020°. Determine

(2) the course Paul must set to fly directly to Presser Island [4]

totndd 1%0 //a
| ‘j( 13,68
//0) ( 37.57

Moo v w = XSPI)

a 13.68 -225. 8
(’D) (375?) = *(/72.94

T

J e Aau—c
- 13.68 = -227 9/ ,.@
s b —-372.59 =

a+b" = z2s0”
Wb Da® b (3) =z

(13.68 - 227.8//\>L £ (37.57 + 152,890\ = 250"

N= 0.7% YA 7S /8
T +878
= 2997 S @ 3T
(b)  the time taken for the flight (to the nearest minute). [2]

vﬂ/oc-tj acheal = scke /Qc/{y/ A fr~e
X (SAT)
N[l = ) :[Z[‘]

U+ W
—~ ”~\

s [g]

1l

1

~
a.
I

L

A

| 29 Ar>
or [ A U7 min

)
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