" SYDNEY GRAMMAR SCHOQL

2016 Annual Examination

FORM V
MATHEMATICS 2 UNIT

Wednesday 31st August 2016

General Instructions

+ Writing time — 2 hours

e Write us'mg' black pen.

+ Board-approved calculators and
templates may be used.

Total — 100 Marks

+ All questions may be attempted.

Section I - 9 Marks

* Questions 1-9 are of equal value.

¢ Record your answers to the multiple
choice on the sheet provided.

Section II - 91 Marks _
s Questions 10-16 are of equal value.

» All necessary working should be shown.

e Start each question in a new bookler.

5A; DNW 5B: PKH
5E: WIM EF: GMC
5P: TCW 5Q: SDpP

Checlklist

+ S$GS booklets —7 per boy

o Multiple choice answer sheet
o Reference sheet

" » Candidature — 172 boys

Collection

Write your name, class and Master

on each answer booklet and on your
multiple choice answer sheet,

Hand in the booklets in a single well-
ordered pile.

Hand in a booldet for each question
in Section II, even if it has not been
attempted. )

If you use a second booklet for a
question, place it inside the first.
Write your namg, class and Master on
this question paper and hand it in with
your ANsSWers.,

Place everything inside the answer
booklet for Question Ten.
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5G: NL 5H: 80
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SECTION I - Multiple Choice

Answers for this section should be recorded on the separate answer sheet

handed out with this examination paper.

QUESTION ONE

Which of the following is the gradient of the line y = 2x 4 57

(A) -5

by

(8)

(€2

QUESTION TWO

Which of the following is the graph of a negative definite quadratic function?

®w o,
(©) |
| \ e 4

(®) )
™
¥
: . ﬁ x

Examination continues next page ...
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QUESTION THREE

The angle of elevation from point A to the top of 2 lighthouse is 40°. What is the angle of
depression from the top of the lighthouse to point A7

(A) 40°
(B) 50°
(C) 130°
(D) 140°

QUESTION FOUR
State the number of solutions to the equation sinz = 0, for 0° <z < 720°,

(A) 2
(B) 8
(C) 4
(D) 5

QUESTION FIVE
- Which of the following is a geometric sequence?

(A) 5,9,13,17,...
(B) 3,9, 18, 36,...
(C) 81,27,9,3,...
(D) 2, 4,8, 24,...

QUESTION SIX
Which of the following statements is NOT true?

(A) logz 15 —logz 5 =1
1
(B) logs 5 -1

{C) logs (3 +2) = logg 3 x-logg 2

(D) loga8 _ 3
log,4 2

Examination continues overleafl ...
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QUESTION SEVEN
Tf o and B are the solutions to 2% — 6z + 1 == §, the value of é + % is:

13
(A) 3.
(®) 1'6
1
@ 3
©) 6

QUESTION EIGHT

o

The diagram above shows the parabola ¥y = ez® and the line y bx + ¢. Which of
the following statements is true?

(A) b* +4dac <0
(B) ¥* —dac < 0 .
(C) b*+4dac>0
(D) ¥ —dac=10

X

QUESTION NINE
2

tan
The expression - can be simplified to:

ecd — 1

4

(B) secd-+1
(©)
(D) tand

sin §
cos@— 1

End of Section I

Examination continues next page ..
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SECTION II - Written Response

Answers for this section should be recorded in the booklets provided.
Show all necessary working.

Start a new booklet for each question.

QUESTION TEN (13 marks} Use a separate writing booklet.
(a) Evaluate |7 — 12].
(b) Expand and simplify (z + 4}z +5)-

(c) Simplify:
(i) 5z?y x zy
(ii) 827y° +4z’y®
(d) Evaluate log, 8.
(e) Simplify v/32 + 3v2.
() Solve 64% = 8.
(g) Find the exact value of sin 300°.

{h) Use the quadratic formula to find the exact solutions to 22% -5z + 1 =0,

() Find the exact distance between the points A(3,1) and B(—1, 7).

)

N

The diagram above shows the graph of y = (z — 8)(z +4).
Using the graph, or otherwise, state the solution to (z —3)(z +4) > 0.

Examination continues overleaf ...
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QUESTION ELEVEN (13 marks) Use a separate writing booklet.

(a) Consider the arithmetic sequence 37,42,47,52, ...
{i) Find the common difference d.

(i) Find the sum of the first sixty terms.

(b) Sketch the line y = —2z -+ 1, showing any intercepts with the coordinate axes.

{¢) Cansider the graph of the quadratic equation y = 22 422 - 3.
(1) State the y-intercept.
(ii) Pind the z-intercepts.
(iii) Find the eqﬁation of the axis of symmetry.
(iv} Find the coordinates of the vertex.

(v) Hence sketch the graph of y == ® + 2z - 3, showing all of the abave features.

) .
(d) Express logyg % in terms of logyq 2 and logyg 8.

Examination continues next page ..,
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QUESTION TWELVE (13 marks) Use a separate writing booklet.

(a) Differentiate the following:
M y=zt—22-1

(i} y= ?59

(1) y = (3z +2)*
2

(iv) y= f_ 1

(b) Fxpress y = 2% + 62+ 13 in the form y = (z + 2)* + &.

(¢) The fourth term of an arithmetic progression is 51 and the tenth term is 83. Find the
value of the thirtieth term.

(d) Find the equation of the tangent to y = Z2 4 3zatr=2

Examination continues overleaf ...
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QUESTION THIRTEEN (13 marks) Use a separate writing booklet. Marks
{a) Evaluate Z(Bn +1) ‘
n=2

(b) Solve 3tan?8 = 1, for 0° < 6 < 360°.

o] [x]

(¢) Solve 3% = 100. Express your answer correct to three decimat places.

{d) Consider the sequence 5, 105, 22.05,46-305, ...
(1) Show that this sequence is geomnetric.

(i) Find a formula for the n'™ term of the sequence, Tn.

(iii} Find the smallest intéger value of n for which T;, > 500000.

o] ][] =]

(e) Solve |22+ 1] < 5.

(£)

1.3

The parabola with vertex (1,3) and y-intercept (0,5) is shown above. Determine
the equation of the parabola.

Examination continues next page ...
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QUESTION FOURTEEN (13 marks) Use a separate v;riting booklet. Marks

(a) Quadrilateral ABCD has vertices A(—2,7), B(=5,3), C(—1,0) and D(2,4). It is
kniown that if the diagonals bisect each other at right angles, then the quadrilateral is
a rhombus.

(1) Find the midpoints of the diagonals of shape ABCD.
(i) Show that ABCD is a rhombus.

] [8]

(b) Sketch the following graphs on separate axes. Show any asymptotes and any intercepts
with the coordinate axes.

() y=377
(if) y=log, (z —3)

(iff) y == —/25 — a2

{c) Differentiate y = 3z(5z* + 1)7. Give your answer in fully factored form.

(][] [o] ]

Examination continues overleaf ...
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QUESTION FIFTEEN (13 marks) Use a separate writing booklet.
' 1
{(a) Find the limiting sum of the geometric progression 8 + 2+ 5 +

(b) A mother kangaroo and her joey are initielly 50m apart when they begin hopping
directly towards each other, The joey takes one hop every time the mother takes one
hop. The mother’s first hop is 3.6 m long and the distance she hops in each subsequent
hop is 92% of the hop before, The mother and joey are reunited after 30 hops.

(i) How far is the mother from her starting position when she is reunited with her
joey? Give your answer correct to the nearest centimetre. :

{ii) The joey moves the same distance every hop. Find the-distance it moves in one
hap. Give your answer correct to the nearest centimetre.

(¢} Differentiate f(z) = 4z* —~ 3 from first principles.
{d) Solve cos® @ + cos @ = sin? 8, for 0° < @ < 360°.

(e) Solve 3 x 9° ~ 28 x 3% +9=0.

Examination continues next page ...
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QUESTION STXTEEN (13 marks) Use a separate writing booklet. . Marks

(8) Consider the equation kz? — (1 -+ k)z -+ (3k 49) = 0. The sum of the roots of the
equation is twice the product of the roots.

(i) Find k. ' _ :
(2]

(i1} Hence find the roots.

{b)

- A(2,5)

A

-2

The diagram above shows the graph of y = (z -+ 2)? and the point A(2,5).

{i) Show that a line through A with gradient m has equation y = mz — 2m 4+ 5.
(ii) Show that if the line through A is a tangent to y = (z + 2)? then m = 8§ 24/11. @
{iii) Find the equations of these tangents.

{¢) Arthur sells gourmet burgers. At a price of $20 each he sells 7500 a month. For every
25 cent decrease in the price of a burger he sells 150 more each month.

(i} Find an expression for the price of a burger in terms of x, where z stands for the
number of times the price of a burger is reduced by 25 cents,

(i) Arthur's Tevenue is equal to the product of the price of a burger and the number
of burgers sold. Find Arthur’s maximum monthly revenue and the number of
burgers he must sell to achieve it.

En_d of Section 11

END OF EXAMINATION
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