CentreNumber { 1 1 2 | 5

CRANBROOK

SCHOOL

Student Number

HSC Exaéwination

Assessthent Task 3

Mathematics (2 unit)

Reading time 5 minutes
Writing time 2 hours
Total Marks 70

Task weighting 30%

Geaneral Instructions

Write using blue or black pen

Diagrams drawn using pencil

A Board-approved calculator may be used

A table of standard integrals can be found on
page 16 of this paper

Use the Formula Sheet

Use the Multipte-Choice Answer Sheet
provided

All relevant working stiould be shown for
each question

Additional Materials Needed

» Multipte Choice Answer Sheet
= 4 wiiling booklets

Structure & Snggested Time Spent

Section ¥

Multiple Choice Quesiions
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Section I

10 Marks

Allow about 10 minutes for this section

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

Question 1

What is the exact value of tan S?;r 1
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Question 2

The quadeatic equation x* —5x+3=0 has roots o and 5. What is the value of$+-;§ ?
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Question 3

The parabola given by ( _\r—3)3 =-8x has a focus with which coordinates?

{A) (-2,3)

(B) {3.-2)

©  (23)

(D) (3,2)
Question 4

The function f{x) is shown in the diagram below,
jl
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/
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At the point P, which of the following are trne?

/ [7]

A) F)>0 and £%)>0
@) Fx)>0 and fYx)<0
© Fi(x)<0 and f*(x)>0
(D) Fi(x)<0 and FHx) <0

Question 5

Evaluate log, 10 correct to 2 decimal places.

(A) 332
B’ 1.00
(o} 0.30
((3)] 2.30
Questlon 6

The graph of the function f£(x} is shown in the diagram below.
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If f(x) is an odd function then _[ F(x) dx is equal to which of the following?

—d

0 a
A) [ £y de+{f £0) s
-a [}
(B) 2 ]‘ Fix) do
]
) 0

12
i) 2)’ F(x) de




Question 7

Which of the following represents the graph of £(x) = 2|x+l| ?

Question 8

What is the value of & given sin& =—l(2_?i in the domain 085277

(&) g and 2—3’5
B) % and %”
© FaaZ
D) % and %r_

Question 9

In AABC, AC =4 units, AB =5 units, ZABC =38 and ZACB =8 where & is obtuse.

A

What is the value of @ correct to the nearest degree?

(A} )-U\
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70 %
(B) YA
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(A) 50"
(B) 2%
© 130°
D) 157"




Question 10

Given y=4a” +b, express x in terms of @ and b,
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1
y=-—1 -b
=0 og, (y~b)

1 y-b
x=—l —
x 303‘,( Y )

END OF SECTION 1

Section 11

15 Marks

AHow ahout 110 minufes for this section

Answer question 11-14 in separate booklets.

Question 11 Begin a new booklet

(a)  Differentiate the following functions, simplifying where possible:

i  log, (42" ~3x)

6x

(in)

x+1

&) Find j gy

x

Fl
¥ +6 *

2
(c)  Find the exact value of I
a

el
(d)  Evaluate Y 3k-2
=}

Quesiion 11 continues on page 9




(e In the diagram the points A, B and £ have the coordinates (3,3), (4,0) and (—1,-3) Question 12 Begin a new hooklet 15 Marks
respectively,

ya ()  Selve[2x—H=3. 2
A(3,3)
(b}  Factorise 9x” -21x+10 -2
. (9 In AABC, AC =52 units, AB=12 units, BC =aunils and
0 B(4.0 X
4 LCAB =§radians as shown below.
A
/ & 12
C(-1,-5)
C
a

@ Calculate the length of the interval AC. 1 B

(i)  Show that the equation of the line through A and Cis 0=2x—y-3. 1 Find the exact value of a. 2
i) Calculate the perpendicutac distance from point B fo the line through

Aand C. 2 (@)  Solve 2cos’0—1=0 for 0<G< 2w a

(iv)  Point D(0,2) is a point on the number plane such that the quadrilateral

ABCD is a kite. (&)  PFind the equation of the normal to the curve y = £ at the point wherex=0.
PFind the exact area of the kite ABCD. 2 Leave yous answer in gradient-intercept form. 3
Question 12 continues on page 11
End of Question 11
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(0 The diagram shows the graph of y=3—x". A tangent is drawn fo the parabola at (he Question 13 . Begin a new booklet 15 Marks
point {1,2) and has the equation 2x-+y—4=0. (@  Consider the function y =log,(x+1).

¥ A

y=log (x+1)

-

= ) 7

/ 2ty—4=0

6] Using the frapezoidal rule with four function values, approximate the
area under the curve y=log, (x+1)between x=0and x =3 correct to two

Calculate the exact shaded area bound by the parabola, the tangent, and decimal places. 3
the x-axis. . : : . . .
€ x-axis 3 (ify  Without evaluating the exact value, determine if the estimated vaiue wiil
be greater than or less than the exact value. Justify your response. 1

End of Question 12
{b) In the diagram ABCD Is a patallelogram. P is a point on DC. BP and AD are
produced to R. BC is parallel to AR, and AR is parallel to CD.
BP=9¢cm, AB =1decm and PC =6cm.

iy  Prove ACBP||JAARB 2

(i) Hence find the length of RP giving reasons. 2
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Question 13 continues on page 13

Rob is planning to purchase an investment property for $725 000, He eurrently hasa

209 deposit and can afford to pay regular monthly instalments of $4000.

Westpac have approved a loan for the bafance, charging reducible interest monthly at

7.68% p.a.
i) How much does Rob bowrow from Wesipace?
(i)  Piad an expression for the balance owing after three months.

(iii}  Show that the balance owing after n months is given by
A, =580000(1.0064)" - 625000(1.0064" 1)

(v)  How many whole months will it take for Rob to pay off his loan?

{v)  How much interest does hie pay over the life of the loan?

End of Question 13

Question 14 Begin a nes booklet 15 Marks

(a}  For what values of £ dees 35x® —4kr +k = O have real and distinct roots? 2

()  Theregion bound by the curve y = 1 1 and the y-axis between y =% and

3
x4+
y=1 is rotated about the y-axis to form a solid.

}J E

Find the exact volume of the solid. 3

{cy  Consider the geometric series

1 1
+

(1HJ5) -(;J—T)z.i.

i+

(i Explain why the geometsic series has a limiting sum. 1

(i)  Find the exact value of the limiting sum. Write your answer with a
rational denominator. 2

(@)  The equation of a parabola is given by x” +dx—12y+16=0.
i Find tite coordinates of the vertex and the focus. 2

(if) Give the equation of the directrix. i

Question 14 continues on page 15
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(e)  The energy conswmption of a laser is given by the equation

E=(M-2)A+3

E is the cnergy consumption measured in kitojoules per second and E > 0.

M is the intensity of the light measured in Lux and M >0,

A is the cross section of the beam in square millimetres and A >0 .

The light intensity is dependent on the area of the beam by the given formula

Me— 1
1-log, A

)] Given that the lab operators can only contrel the light intensity.
Show that:

1
E=(M—2)e ¥ +3

{ii) Hence find the light intensity the lab operators should use in order fo
have the lowest possible energy consumption.

END OF SECTION II

END OF EXAM

STANDARD INTEGRALS
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