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16 November 2016
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Weighting: 40%

2 hours plus 5 minutes reading time

Instructions:

e Show all necessary working.
e Approved non-programmable calculators can be used.
e Begin a new labelled booklet for each question.

Question Maximum Mark Mark
PART A: MULTIPLE CHOICE 20
PART B: 1 20
2 20
3 20
4 20
5 20
TOTAL 120

PERCENTAGE




PART A: MULTIPLE CHOICE (20 MARKS)

On the multiple choice answer sheet provided, shade in the most correct answer
1. The expanded form of 2v/5(5 — 3+/2) is:
A.2V25 - 6vV10  B.7v5 —5vV10 C.10V5-6V10  D.2v25—5V10

(6xy*®)? .
3x3y2x4x%y0

2. The simplified form of

A 3314 B 3y3 C y4 D y6
©oxS T x10 © 2x6 T 2x6
4
3. —+ simplifies to
x—1 2x—3
—-3x—4 13x—-17 13x—4 13x—13

(x—1)(2x-3) B (2x-3)(x—1) ¢ (x—1)(2x—-3) D (2x-3)(x—1)

4. If(-1, 2)is a point on the line ax — 4y + 11 = 0, the value of a is:

A. -19 B. 3 C _1s D. -1

2

5. Theline thatis perpendicular to the line with equation y = —3x + 7 is:

AL y=-3x+2 B. 3y—x=4 C. 3y=4—x D. y=3x-3

6. The test that proves AABD = ACBD is:

A c

A. RHS B. SAS C. AAS D. SSS



9.

10.

11.

12.

A cyclic quadrilateral has one angle measuring 63%and another angle measuring
108°. Another angle in the cyclic quadrilateral is:

A. 63° B. 108° Cc. 117° D. 122°
The value of x in the diagram below is:

(D

A. 7.5 B. 4 C. 3.8 D. 6

The value of x in the diagram below is equal to:

12

40"

12 c 12 b 12
cos 400 B. 12cos 40° " sin 400 " tan 400

A yacht is sailed from A to B on a bearing of 196° . To sail from B directly back to A,
the bearing would be:

A. 016° B. 286° C. 074° D. 164°

The obtuse angle 8 such that cos 6 = - cos 35° is:

A. =125 B. 6 =135 C. =145 6 = 155°

The term that needs to be added to make x? — 6x a perfect square is:

A. -9 B. 9 C. 3 D. -3



13.

14.

15.

16.

17.

18.

19

If ax? + bx + c has exactly two solutions, then:

A. b>— 4ac=0 B. b>—4ac<0 C. b*>—4ac<0 D. b%?—4ac>0

The coordinates and type of turning point of y = —(x + 2)? + 1 is:

A. a minimum at B. a maximum at C. a minimum at D. a maximum at
(_21 _1) (21 1) (21 1) (_21 1)

The circle with equation (x + 1)? + (y — 3)? = 16 has centre coordinates and
radius:

A.(-1,3),r=4 B.(1,-3),r=16 C.(1,-3),r=4 D.(-1,3),r =16

Which of the following is NOT a measure of spread?

A. Range B. Mean C. Standard D. Interquartile
Deviation range

The degree of the polynomial 5x* — x3 + 7 is:
A. 5 B. 4 cC. 7 D. 3
The remainder when P(x) = x3 + 2x2? — 8x + 3 is divided by (x — 1) is:

A. 3 B. -2 C. 12 D. -8

Which graph best represents y = 22

y
64
5,,
4L
34
2,,
1L
} f f f —=> x } f f f = x
A 1 2 3 4 5 B 1 2 3 4 5
y ¥
6+ 6+
5+ 54
4+ 4+
3+ 3
2+ 2
1+ 14
f } f f — x f t f } —=> x



7x

Simplify 3x 1

A. 9 B. -9 C. 32x—1 D. 32x+1

END OF MULTIPLE CHOICE

PART B OVER THE PAGE




PART B SHOW ALL WORKING

Question 1 (20 marks) Begin in a new booklet
a. i. Write the equation 5x — 4y + 20 = 0 in the formy = mx + b.
ii. The midpoint of L (x, y) and M (0, -1) is (3, -4). Find the coordinates of L.
iii. Showing all working, determine if the point (1, 4) lies on the line
3x —-5y+2=0.

iv. A (-1, 3), B (2, 4) and C(z, -1) are collinear. Find ¢.

b. Consider the points A (-8, -1), B (8, 11) and C (2, -6).
i Find the gradient of the line through A and B.

ii. Show that the equation of the line through A and B is given by
3x-4y+20=0

iii. Find the gradient of a line perpendicular to the line AB.

c. Solve, leaving answers as exact values place where necessary:
i. 2x2—-5x=0

2x—-1 1

5  3x42

i. (x2—2x)2—-11(x>—-2x)+24=0

Question 2 over the page.



Question 2 (20 marks) Begin in a new booklet

a. i Calculate 6, to the nearest degree, for which sin 8§ =0.8631
and 90° < 6 < 180°.

ii. What is the exact value of sin 300°.

1
iii. Find all values of 8, if cos 8 =—= and 0° < 8 < 360°.

V2

b. From a point H in Sydney Harbour, the angle of elevation to the top of a tower,
point C, is 40°. After sailing 320 metres further away from the base of the tower,
point T, to the point S, the angle of elevation of the point C is found to be 20%

200 20°
S 320 m H
DIAGRAM NOT TO SCALE

i.  Find the length of CH

ii.  Find the height of the tower CT, correct to the nearest metre.

c. Find the value of x, correct to 1 decimal place, if the area of the triangle is 22 mm?.

X mMm

>

12 mm



d.  This triangular prism shaped box labelled ABCDEF needs a diagonal support, AF,
inserted as shown.
i Find the length AF of this support, to 2 decimal places.

ii. Find the angle this support, AF, makes with the base ABCD, to the nearest

degree.
E .
F
40 cm
D/
A -"J'ij
16 cmi~t—"
21
B cm

e. A ship sailed 140 nautical miles from port P to port Q on a bearing of 050°T. It then
sailed 260 nautical miles from port Q to port R on a bearing of 130°T.

i. Draw adiagram to represent the above information, labelling angles and
lengths.

ii. Explain why 2PQR = 100°.

iii.  Find the distance between ports R and P, correct to the nearest nautical
mile.

iv.  Find the bearing of port R from port P, correct to the nearest degree.

Question 3 over the page.



Question 3 (20 marks) Begin in a new booklet

a. In the diagram below, O is the centre of the circle.
Using the diagram in your answer booklet to show all working, express x in terms

of a and b, in simplest form.
X

a_A0

Find the values of the pronumerals in each of the following, with reasons

i. Find a and 6@

Find a and 3
B

ii.
: c -



c. In parallelogram ABCD below, P is the midpoint of BC. Both DP and AB are
produced to meet at Q.

i.  Prove, giving reasons, that APBQ = APCD

ii. Prove that AQ = 2AB.

Y

d. The diagram shows parallel box plots for the data in sets A and B.

i List two similarities between these sets of data.

ii.  Whatis the interquartile range for each set?

iii.  Ifthe box plots represent the marks of two classes on a test, which class do
you think was more consistent and why?

Question 4 over the page.



Question 4 (20 marks) Begin a new booklet
Express x2 + y% + 6x — 10y + 7 = 0 in the form (x — h)2 + (y — k)? = r?

and state the centre and radius for the circle, in simplified exact form

A parabola has x-intercepts of -2 and - 4 and a y-intercept of -8. Find its equation.

The length of a rectangle is 5 cm greater than the breadth. If the area of the
rectangle is 84 cm?, find:

I.  the dimensions of the rectangle

II.  the perimeter of the rectangle

P(x)= x3+kx+2kandA(x) = x — 1.

I.  Determine the quotient Q(x) and the remainder R(x) when
P(x) is divided by A(x).

II.  Find the value of k for which A(x) is a factor of P(x).

Factorise Y = x> + x? — 14x — 24 using the factor theorem, then draw

a neat sketch of the polynomial, showing the x and y intercepts and other important
features, on the grid in the answer booklet provided.

Question 5 over the page



Question 5 (20 marks) Begin a new booklet

Solve the following:

L 2**l =16

. log, (1—16) = —4

Evaluate the following logg4
Simplify fully: log 4p — 2log 3¢q

Solve forx: log,(2x + 6) —log,(x —3) =3

The graph of ¥ = log,x is shown below.
y

A

Find the value of k.

i.  Make x the subject of the equation: a —x = b + dx

ii. The sum of the numerator and denominator of a fraction is 12. If the

1
denominator is increased by 3, the fraction becomes E

By first constructing a pair of equations, solve to find the fraction.

On the axes provided in the answer booklet, graph y = _x—EZ labelling

intercepts, asymptotes and other important features.

END OF EXAM
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* Show all necessary working.
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Name:

Teacher

. Soluhong

Year 10 5.3 Mathematics Exam
Multiple Choice Answer Sheet

Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.

= Ifyou think you have made a mistake, put a cross through the incorrect answer and fill in the new

answer.

A®

B 4

(o 4

DO

= If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word correct and drawing an arrow as follows.

correct
ca

A@® B@ CcO DO
. AO BO Cc@® DO 1. AO BO c® DO
2 A® BO cO DO 2. £ Pl €CQ DO
3. AO BO ce@ DO 3. AO BO cO D@
4, A C B@ CcO DO v AO BO cO D@
5 AO B® CcO DO 15, A@®@ BO cO DO
6. AO B@ CcO DO 6. AO B@ CcO DO
77 AO BO cé@ DO 177 AO B® cO DO
g AO BO €O D@ 3. AO B@® CcO DO
9, AO B@®@ CcO DO 9. A@ BO CcO DO
10. A BO cO DO 20 AO BO ¢cO DER
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