SYDNEY BOYS HIGH SCHOOL

 MOORE PARK, SURRY HILLS

HSC Assessment Task 3

Mathematics Extension 1

General Instructions

Reading Time — 5 Mimrtes,

‘Warking time — 90 Minutes.

Write using black or blue pen.

Pencil may be used for diagrams.

Board approved caleulators may be vsed.
Each question in Section IT s to be
aﬁswered in a separate beoldet.

Marks may NO'T be awarded for messy or
badly arcanged work.

Answer in simplest EXACT form unless
otherwise instructed,

A reference sheet is provided.

Total Marks — 61
Section I (7 Marks)

Answer questions 1-7 on the Multiple .
Choiee answer sheet provided.

Section II (54 Marks)
For Questions 8-10, start a new answer
booklet for each question,

Examinar: 1, Chan

Seetion I

10 marks
Attempt Questions 1-7

Use the muHiple-choice answer shieet for Questions 1-7
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1) What is the domain of the function f(x)=3sin i (Ej?
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2)  Which of the fellowing is the exact value o.f L o ax ?
) ¥
&) —
o
® 7
g
o T

3)  Given f(x}=%~4,f“l(4)='?
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4)  The displacement, x meires, from the crigin of a parficle moving in & straight line at any time
{t seconds) is shown in the tg.;rr:q:;]l;.
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-When was the particle af rest? o | ' "
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(B) =2, i=8and r=14
© ¢=5and =11
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5)  Using the substitution » = log, x, which of the following is equal to | -ﬁiﬁ . : .
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The acceleration of 2 particls is given by o= 6x%— 4x — 3, where x is the
displacement in om. The particle initially is at the origin and has a

velooity of 3 om/s. What is the speed when the particle is at x=3?

(A 247 emis

@), 37 omis

© 4l omis

) 57 cmis

Whet 15 the value of cos™ (cos(S:r + 0:)) where ¢ is an acuie angle?
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End of Section T
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Section II

. 34 marks .
Attempt Questions 8-1

Answer eacl question in a SEPARATE writing booldet, Extra writing beoklets are available,

In Questions 8-10, yonr responses should incinde relevant mathematical reasoning and/for |

célplllatioﬁs.

Question 8 (16 marks) Use a SEPARATE writing booklet.

(2) Find the primitive of 2sin*x—x" S . 2
{b) Show that %(x cos x—l-x )=cos"1 x 2

. . 2 x
(¢) Tho shaded arca is represented by J sin™ 3 dx. 2

. 0
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' i
Explain why the shaded area is equal to 7~ Zj gin y dy.

1]

Quesiion 8 continues next page
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Question 8 (continusd)

(@) Considerthe function f(x)=1+—2—3 forz>3,
=

©

®

) Find the inverse function /° (). ‘ ' ' 1
i) State the domain and range of the inverse fimetion. - 2
i)  Hence sketch y =7 (). ‘ 1
The two equal sides of an isosceles triangle are of length 6 om. I the angle between 5.

them is increasing at the rate of 0.05 radians per sseond, find the rate at which the

aren of the triangle is increasing when the angle between the equal sides is % radians.

A particle moves in a straight line so that at any time £, its displacement from & fixed 3
point is x and its velocity is v.

If the acceleration is 3x* and v=-+/2,x=1 when #= 0, find x as a function of .

Tnd of Question §
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Question 9 (16 marks) Use a SEPARATE waiting booklet,

. .
@ D Show that _u—=:uﬂ—zqr-i~1—~+L 1
u+l w1
i) Hence, by using the substitution # =~/ , show that 3
4
X
j dx = 16_ n%
o 1+ \/; 3
o, i Use the derivative of cosé to show that 1
. di;-(sec(?) =secftan g
i) Usethe substitution x =gec#—1 to find the exact value of 3
1
L &
Jao e+ IWat+2x
© A pﬂ.rti?h:, moving along the x-axis, starts at the origin with an initial velocity v,
s d*x ]
Its acceleration is given by gy =4x° ~16x.
/J
. Show th S (A T .
1) ow that the quantity & = 27 —~x" +8x*° does not change with time;, -1
i) Given that initial velociy v, = \/gg , find the value of &, i
ij;) Hence, or otherwise, determine the range of the particle with . 2

the initial velocity in part (ii).

Question 9 continues rext pageI
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Question 9 (conﬁnuéd) _ B

L@

An sxperiment is conducted using the conical filier which is heldl Wﬂh its axis vertical
as shown. The filter has a radius of 10 cmm &nd'seﬁ-_;iertical angle 30°.

Chemical solution flows from the filter into the cylindrical containei, with radiusl_()_%
at a constaxt rate of 3 em¥s, o

At time f seconds, the amowmt of solution in the filter has height # em and radius # cm,

%—-200111——-—%

< 20 cm —_—

The volume of a cone of radius » and height 2 is %mzh and the curved surface area

is zrl where ] is the slant height of the cone.

i Find the rate of decreass (to 3 sig. fig.) of the radius of the solution in the 3
filter when & = 5 cm.
if) Let & denote the curved surface aren of the filter in contact with the solution. 2

Show that s Hi{% cmfs.
dt - 4 ‘

iif) ‘When the height of the solption in the cylindrical container measures 0.8 lom, 2
) the volume of the solution left in the filter and the container ave the same.
Find the rate of change with the curved surface area of the filter in contact
with the solution with respect to time at this instant, '

End of Question &
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Question 10-(19 matks) Use a SEPARATE writing booklet.

(2)  Find the exact value of sin{tan“ [%J+cos"1 (—‘:—H ' : o 3

() A hemispherical bowl of radivs 10 cm s being filled with water at a constant rate

0f 20 cm? per minute.

, NOTTO
SCALE
x

i)  Show that the volume of the water in the bowl in terms of its depth 7 is 3

e i 3

V= ﬁ[l()hz —k—)

3
if) At what rate (to 2 dec.pl.) is the depth of the water rising whent it is 5 om high? ‘ 3

’ ’ : I n
¢) Let P, denote the proposition Zrm[ﬂ] = ]nfn—'l-li. 4

- r nl

Prove by mathemnatical induction that this proposition is true for all positive intsgers, n,

Question 10 continues next page
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Question: 10 (continued)- '

{d) . Inthe diagram, a vertical pole 4, 3 metres high is placed on top of a support

1 metre high. The pols subténds an angle of & radians at the point 7, which

is % metres from the base O of the support.

i)
EHh)

(]
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a4 Rt
Show that &= tan ™+ — fan™ —,
x x

Show that #is maximum whenx = 2.

43
Deduce that the maxhmum angle subtended at P is ¢=1an 1 7

End of paper
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