St Catherine’s School
Waverley

2017 HIGHER SCHOOL CERTIFICATE
TAY TRIAL EXAMINATION

- Mathematics

General Iustructio_ns

* Reading Time — 5 minutes

o  Warking Time — 3 hours

*  Write using black or blue pen
Black pen is preferred

» Board-approved calculators may be used

» . A Reference Sheet is provided

« In Questions'11- 16, show relevant
mathematical reasoning and/or

-+ calculations
¢ Task Weighting — 40%

Total Marks -- 100

10 marks
¢ Attempf Questions 1 - 10
o Allow about 15 minutes for this section.

90 marks
* Attempt Questions 11— 16
*  Allow about 2 hours and 45 minutes for
this section,

Section I
10 marks
Attempt Questions 1 - 10

Alow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 - 10.

1 Whatis 3.086 96 correct to three significant figures?

{A) 3.08
(B) 309
(© 3.086

(D} 3.087

2 ' Whatis the focus of (x + 3y =12y7

@ (33
® (30
© @3

®  G-3)

What values of x is the curve Fx) = 23+ 5x% ~ 3x concave down?

: [ x>

- ) x<—§
© x<f§ ’
® x>-:




6 The diagram below shows a garden. All measurements are in metres -

Find ) o '
' X . . 7- ° R
fsinz dx . /‘ _ Not to scale
1 x )
(A) 3 cos; +c

(B) L4 cosf+ c

() jeosi+c

\ LA T IV

(Dj 4cos§+ ¢

5 5 5 7

What is an approximate valpe for the area of the garden using the Simpson’s

Which of the following is the graph of f(x} = —2x? — 3x2? Rule with four subintervals? _ e
T C142 !
(A ’ ) ® ) (a) -m?
zf 2 (33 % m?
N /N 0
ro T B e oy Fm?
-] -1
2 2
7 Evalnate
N . 40
© ) ' EE
’ F : - ‘ =} :
] ) 1[ .
. : S (A) 110
: \/ o ' — . : ) 2200°
a - -
: - © 2090
-2
S 2145
-5-




10

M x=1lotx=—

- The quadrﬁtic equation 2x? -- 10x4+9=0 has roots @ and §.

What is the value of a® + 27

@ o

(B) 34 ;
. © 25

)] 16

What is the derivative of (1 + log, x%)* ?

8(1 + loge x2)°

@ -
- a3

) 41+ I;ngex )
© 4(1+loge2x)°

x

D) 4 (—‘i +§)3

What are the-solutions to the equation 9 ~9+3* +18=07

In3

(#) x=lorx=;-= JE
Iné
(B} x=00rx=l~::§

€ x=1lorx=InZ

Inb
In3

End of Section

Section Il

90 marks
Attempt Questions 11 - 16
Alow about 2 hours and 45 minutes

Answer each question in the appropriate writing booklet. Extra writing booklets are
available.

In Questions 11 - 16, your responses should include relevant mathematical reasoning
and/or calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet

{a} Solve 2x2—x—-320 ' 2

. x3-27 .
(b} Evaluvate }cl-r,r% gt 2

(¢) Theline y = mx -+ bisatangent to the curve y = x2 — 8x + 10 at the
point(2,—-2).

Find the value of m and »? 3
Sd) Solve sin20 =22 for 056 <2m 2
(&) Find g5 ' 3
()  Find the equation of norma_a] tothecurve y = xcosx at x =, 3
End of Question 11
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Question12 (15 marks) Usea SEPARATE writing booklet
{a)  Differentiate the following:

(i) y=tan®x

(i  fly= —:;
()  Find:
® Li cotx dx .

) JWETL) dx

() PR and @S are straight lines intersecting at point 4. Alse PS = @R,
£PSA = £QRA = B0°, £PAQ = 120° and £PQA = x.

NOTTO SCALE

Copy the diagram into your writing booklet,

() Prove that APSA is congruent to AQRA.
(ii}  Hence, show that x = 30°.

4 P sin(Zr—a)
( ) implify sin(%r—-a)

(e}  Forallx inthe domain x > 0, afunction f(x) satisfies f'(x) >0
and f"(x) < 0. Sketch a possible graph of f(x).

End of Question 12

-B- .

QuestiprT3 (15 marks) Use a SEPARATE writing booklet

(a) Find lim sin 2x . Show working.
x50
() Solve 2tan’8 - sec?d = 0 for 0 <9 < 2m.

. 9 , . 243
(c)  The third term of geometric series is 2 and the sixth term is 16"

) Find the first term and common ratio,

(iiy How many terms of this geometric series must be taken for the
sum to exceed 10 D0O0? '

{d)  Ablock afice is removed from the fridge. The rate at which the ice melts
is given by % = —kM, where M is amount of ice block remaining measured

in grams and time ¢, in minutes,
()  Show that M = Moe™¢ satisfies 5% = —kM.

(il After 35 minutes only half the ice remains, Find the value of k.
Leave your answer correct to 4 decimal places.

(iii)  If, ata certain time, 95% of the ice melted, how long would it
have been since the ice block was removed from the fridge?

Leave your answer in hours and minutes,

{iv) Atwhatrate is the ice melting when 5 grams of the block remains.

End of Question 13




(a)

()

(c)

Question 14 (15marks) Usea SEPARATE writing hooklet

For what values of x will the series 1 +Inx + (Inx)? 4+ (Inx)3 +
have a Hmiting sum?

The diagram helow shows the first quadrant of the eircle x2 4 y2 = 1,
The point A and B have coordinates G . 0) and G ,‘/?5) respectively and

AB is perpendicular to the x-axis.

1 (1,0
A('E, 0

(i) . Whatis the exact value of 2C0B ?

(i)  Hence, show that the exact value of the shaded area 0ABC

2433
24

The velocity ¥, in m/s of an object moving along the x-axis is given
by v=1+ 2cos2t for 0 <t <m, where tisthe timein seconds.
Initially the particle is at the origin. )

1)) At what time{s) is the object at rest between ¢t = 0 and 7?7

(i)  Find the maximum velocity of the object for the given period.

{iif)  Sketch the graph of v as a function of t, showingall important
featuresfor 0 <t<mw

(tv)  Find the displacement function x in terms of £.

{v)  Hence, or otherwise, show that the total distance travelled by
the object in the given period Is ;—r+ Zv/3 metres.

End of Question 14
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Question 15 (15 marks) Use a SEPARATE writing booklet

(@)

(b}

(e

Solve 2log,x —logy(3—x) =12

The shaded region bounded by the graph y = (x — 2)* and the line
y = 4 isrotated about the x-axis to form a solid of revolution as
shown in the diagram,

y N
NOTTO SCALE
y=(x-2)}

yes

i N
[o] 4 U x

M Show that the volume ¥ of the solid is given by:
2
V:641r—2nf(x—2)‘* dx
)
(i)  Find the volume of the solid formed, in exact form.

Ellena and Maddison play a table tennis match against each other.
The probability in any set that Ellena wins is -E- .

The first player to win 2 sets wins the match.

{i}  Find the probability that Ellena wins the match after the
second sef?

(ify  Find the probability that the match ends at the second set?

(iff)  Find the probability that Ellena wins the match at the third set.

Question 15 continues on page 12
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Question 15 (continued) ‘Question 16 (15 marks) Use a SEPARATE writing booklet -

. 2
() {) Showthat % (xInx)=Inx+1. 1 {a} Fory=5-2sin (3’5 - ';’) s
(i}  Hence, or otherwise, find the area hounded by the curve y = Inx?, (i}  Whatis the maximum value of y ? i
line x = 3 and x-axis. 3 _
) (ii)  Findthe value of x for 0 < x < Zr, when the maximum value
F occurs for the first time. 2
. x=3 '
] y=Imnx
/ (k)  Aglass dome is to be designed in the shape of hemisphere with a
. ’ diameter 20 metres. This dome contains a cylindrical greenhouse

with radius r and height A.

NOT TO SCALE

NOT TO SCALE

4

<«—————— 20m —————>

End of Question 15
i} Show that the area of the curved wall of the greenhouse is

givenby A = 2nrV100—12 . 1

(i)  Find the radius, r, for which the area of the curved wall of the
greenhouse is maximum. Leave the answer in exact form. 3

Question 16 continues on page 14
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Question 16 {continued)

(©

Consider the curve f(x) = e*™* for 0 <x < 2m,

(i)

(i)

(ifi)

{iv)

Show that the stationary points are at G Y e) and 32——“ , EE) .

Using the signs of the gradient function, or otherwise,
determine the nature of the stationary points.

Sketch the curve showing all important features including
the coordinates of the stationary points in exact form and the

end points. Label the points when x = 0, @, 2r.

Find the number of solution(s) to the equation 3% —y = @
in the given domain 0 < x < 2m. Justify your answer, '

End of paper

-14-
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Sechnn T )

Question. J1. .

(x~3)x*+3x+ 9)
,_3

=
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=27
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e ,,3£=, & tonr secx. [€))
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u
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PA= QA
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LPSA = CORA =500 (gven)
_PS=&OR  (given) . .

£PAS = LQAR. __(verkally opposite. £s are equal )
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