Sydney Boys High School

MOORE PARK, SURRY HILLS

YEAR 10 ADVANCED MATHEMATICS
Half Yearly Examination 2018

General Instructions:

e All questions may be attempted. Time Allowed: 90 minutes

e Write using black pen.

e Marks may be deducted for careless or Reading Time: 5 minutes
badly arranged work.

e All working and answers are to be written in
this test booklet.

e Ifyou wish to rewrite an answer, draw a
line through your faulty answer and rewrite
your answer on the back pages of this booklet.
Show the number and part of the answer being
rewritten

e Leave your answers in the simplest exact
form, unless otherwise stated.

e Board approved calculators may be used.

e C(learly indicate your class by placing an X Examiner: B.Kilmore
next to your class.
Name:

Class Teacher Section Marks

10A Mr Wang A /15

10B Ms Ward B /13

10C Ms Evans C /13

10P Mr Fuller D /15

10L Ms Millar E /14

10U Ms Chan F /14

108 Mr Choy G /15
Total /99




Section A (15 Marks)

a) Express 0.375 as a percentage.

b) Find 48% of 1 km 400m.

c) Convert 160km/h to m/s

d) Find x if x:6=5:16

e) Calculate the simple interest on $600 for 9 months at 4% p.a.

f) Round 4.06352 to 4 significant figures.

g) If a=-3 find the value of —a* —a

h) True or False? All squares are parallelograms.

(1m)

(1m)

(2m)

(1m)

(1m)

(1m)

(1m)

(1m)



i) Solve the following equations:
(i) (6+m)(7-m)=0

(ii) 2p>—18=0

(i)  8x*=12x

j)  Which triangles are congruent?

I and II only
I and III only
IT and III only
I, Il and III

o0 w>»

k) Find the equation of the line /.

\

Y
N

0 2\ /X
l

(1m)

(2m)

(1m)

(1m)

(1m)



Section B (13 Marks)

a) Solve this quadratic equation by factorising
6a’*—a—1=0 (2m)

b) What is the percentage increase on an investment of $6000 which compounds (2m)
annually for 5 years at 9% pa?

c) A laptop purchased for $3200 depreciates at the rate of 16% p.a.
(i) What is the value of the laptop after 4 years? (1m)

(ii) How long until the laptop is worth less than $5007? (1m)



d) The diagram shows a regular pentagon ABCDE. The sides AB and DC are produced
to meet at X. The point Y lies on DCX produced.

Find the size of LYXB giving reasons. (3m)

e) Find the distance between two points A(-3,7) and B(-8,-3) correct to 3 decimal places.
(1m)



f) Match each equation with one of the graphs below. (3m)

() y=(x+2> () y=—(x+2)" (i)y=x*+2
(ivyy=-x"+2__ My=(x-2°"__ Vi)y=—(x-2)"
A B
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Section C (13 Marks)

a) State the value of a+b+c in this diagram?

b) Solve by completing the square leaving your answer in exact surd form.

c) Solve by using the quadratic formula, leaving your answer in exact form.

g

X =12x+10=0

2x* —9x+8=0

d) Consider the quadratic x> +3x+5.

(i)

(i)

What is the value of b* — 4ac for this quadratic?

Explain what this tells you about the graph of y=x"+3x+5

(1m)

(2m)

(2m)

(1m)

(1m)



e) The graph below shows a parabola with x -intercepts at (2,0) and (6,0). (2m)
Its y -intercept Is at (0,3). Determine the equation of the parabola.

You may leave your answer in factorised form.

yl\

3\
26 x

f) Inthe diagram below DE || GH and DF = HF'. (1m)
State the congruence test that proves that ADEF = AHGF .

D > E

Y

g) Ais (=2.1) andBis (4,5)
(i) Find the midpoint of AB. (1m)

(ii) Find the gradient of AB. (1m)

(iii) Find the equation of the line which is the perpendicular bisector of
AB. (1m)



Section D (15 Marks)

a) How much must | invest now to save $50000 for a trip in 3 years time if interest is (2m)
9% pa compounding monthly?

b) By using a substitution, or otherwise, solve the following equation correct to 2 decimal places:
(x> =20)* =7(x* =20)=-10 (3m)

c) Asquare centred on the origin has its vertices on the x and y -axes. The graph of the parabola

y= ax* —4, where a >0, passes through three of the square’s vertices. Find the value of a.
(3m)

yzax2—4

10



d) Consider the parabola y =—(x+1)* -2

(i) What is its vertex? (1m)
(ii) What is the y-intercept? (1m)
(iii) Sketch the parabola showing these features. (2m)

e) Prove, giving all reasons, that the diagonals of a parallelogram bisect each other. (3m)

11



Section E (14 Marks)

a) Find the value of the pronumerals a,b and ¢. You do NOT need to give reasons. (3m)

b) Solve, leaving your answer in exact form:
1 4

3—-5x 3+5x

12



c) Keith invested $3000 in shares at the start of the year. The shares rose in (2m)
value by 5% per month for the first 6 months and then fell in value by 5% per
month for the next 6 months.
Find the value of the shares at the end of the year.

d) A woman invested $40000 at 9% pa compounding monthly for 2 years. At
the end of that time she reinvested the capital plus interest at an annual rate that compounded
quarterly for 4 years. If the investment has accrued to $56000 at the end of the 6 years, what
was the second annual interest rate? (3m)

e) ABCDis arhombus. Find the value of m , giving reasons. (3m)

13



Section F (14 Marks)

a) Solve by completing the square: 3x*—4x—1=0

b) Solve the equation 3m—1 1@ =4

c) Sketch the graph of y =—3x” —5x+2 showing the x and y intercepts and

the vertex.

14

(3m)

(3m)

(3m)



d) David has just bought a boat and has a mortgage of $120000 at 6%p.a. compounding monthly.
He has to make payments of $750 per month. How much does he owe after the third payment?
(3m)

e) Find the values of m for which 4x* —(6+m)x+1=0 has only one real root. (2m)

15



Section G (15 Marks)

a) Inthe diagram you are given that AB||CE . Also PQ bisects Z4ABD and RS

bisects ZBDE . Prove that PQ|| RS, giving reasons. (3m)
P

A \ B/ s

/

Q

N\

c 4 D E
R

b) An amount of money compounds for 3 years at 12 % pa compounding 6 monthly and then for 4

years more at 11.75% pa compounding monthly. If the final value is $28 034, find the original
amount invested. (3m)

16



c) ABCD is a quadrilateral in which the diagonals BD and AC intersect at right angles. Also
ZBAS = ZDAS .

B
A
D
C
(n By using congruent triangles, prove that 4D = BA giving all reasons. (2m)
(m Hence prove that CD = BC'. (2m)

17



d) The diagram below shows a square ABCD with side length 2 cm. The point E is on side AD with

AE = x. The point F is on side BC with CF = 2x”.
Let y be the area of the shaded region ABFE.

D C
2x°
F
E
X
L1 []
A o) B
(i) What are the permissible values of x? (1m)
(ii) Show that y=2+x—-2x". (2m)
(iii) Find the maximum area of ABFE. (1m)
(iv) Find the minimum area of ABFE. (1m)
End of Test

18
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Section D (15 Marks)

a) How much must | invest now to save $50000 for a trip in 3 years time if interest is (2m)
9% pa compounding monthly?

lo + P he the. ameunt tnvested
26 _ |
FC\'-QO‘Zg) = Y oo
TP = 38 20 4T
b) By using a substitution, or dtherwise, solve the following equation correct to 2 decimal places:
(x* =20)* =7(x* =20) =10 Let = w? —20 (3m)
.o AMP—TAL Ylo =2
(n—5)(mm—2) =2
e Yy =0 = = EST
)(,2——-—?/2, gl :‘_"_:Z> w:t(gz

¢) Asquare centred on the origin has its vertices onthe x and y -axes. The graph of the parabola

y=ax* -4, where a>0, passes through three of the square’s vertices. Find the value of a.

(3m)

C)No"r— ~ y=ax*-4
\Ne,([ W . S .
at all [/ }: &(3{’, o %’J
Mu———;—f—'%l& x ¢ W = 4
ngi\"‘a—;‘:‘uoﬁlm*e W‘Q% w = O/ (j:‘4;
o Y= —4 - ~ 4 ‘, . N

(4,) é(bwt-_e, o ooy, ﬁ'ui.&d—; Lo (lea .
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d) - Consider the parabola y = —(x+1)* -2

(i) What is its vertex? C . l/ _ 2,) ' (Wa(lwm)

(i) Whatisth > WXeu Cuel (1m) /

ii at is the y-intercept: v = O _ m
L=, y="3

(iii)  Sketch the parébola showing these features. ( 0 [ o 5 ) (2m)

Copnsian t— A Litt)

1

bogr, wWeork but—

“HJ\Q.,JL o {
MW " t

O

N

e) Prove, giving all reasons, that the diagonals of a parallelogram bisect each other. Do not assume

C any properties other than the property that opposite sides are parallel. (3m)

e B I G
< » , :

aAre — [yv\(/&a/x © A (,C’\/O)
36*‘ Fho— M pt o i C
e ik o Proef he (atb, £



Section E (14 Marks)

a)" Find the value of the pronumerals 4,5 and ¢. You do NOT need to give reasons.

[+

¥ ﬁ. D—;S Ay |

AN \< !

& - w T
Genergllu well dore.  most

al % (or oty 2) Oﬁﬁ)a

b) Solve, leaving your answer in exact form:
! + 4 =-1
3—5x 3+5x

1(3rs0) (M3 =
(3-S5 3¥50)

—

2
2,5% +12 - 202 = ! (4-2550)
s — Moy = -9 AT
Q,SJLL k\Sl e 14’ :Q
4. —152 157 o425, 2
JANIIAN
5t _53105 12

- 50

(3m)
= .'466’
z
o= 99
C = v
COMMON  CrrOr WA
b@rz,j 55T
(3m)
o _3tlos
O
manﬂ S}udmjrs diclny

“oxeonha P diference
@ & squarto coﬂé’djj

Geftung 9 - 2sx.
— i (9-25xY) ‘{3 - |
Pb Cor(@ﬁ)”«j

— S\mp‘i\% He aq_r\o\
frachon/sud C’orrec}'l@.



4 _
¢) Keith invested $3000 in shares at the start of the year. The shares rose in (2m)
value by 5% per month for the first 6 months and then fell in value by 5% per

month for the next 6 months,
Find the value of the shares at the end of the year.

0= 3000(1 + 0-05)°
= 4020 -29

Common  misiakes:
- noF recojnisity He

inerest rGE Wo
O\(@Go\:) i~ onths

6
- $2055- 28

d) A woman invested $40000 at 9% pa compounding monthly for 2 years. At
the end of that time she reinvested the capital plus interest at an annual rate that compounded
quarterly for 4 years. If the investment has accrued to $56000 at the end of the 6 years, what

was the second annual interest rate? {3m)
S . 24 ) " P(I)(]3 done'
A= 40000(! + 724 e el = D common euco,
] b~ ok converd
QL: Af'—] 656 SL]‘ c , 000 HW‘Q’L‘QMQ’\:‘J
| 6 Ju'l = ‘b‘s == -V 4 infevest
& 5000 = Q\( | + ‘}ﬁ B rates Iy
| ottt Rve

- = B3-S Pex]
56000 (”r/P/)‘ | { - 3-Ysv. p-Q. exlod s

1
e) ABCD is a rhombus. Find the value of m , giving reasons. {3m)

- LCRD=29

-]

L= (120-6!1 +6l 29))
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p ¢ e 29
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