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Section I

8 marks

e Attempt Questions 1 - 8

e Allow about 15 minutes for this section

Section 11

75 marks

e Attempt Questions 9 - 13

e Allow about 2 hours and 15 minutes for this
section
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Section 1

8 Marks

Attempt Questions 1 — 8

Allow about 15 minutes for this section

Use the answer sheet for Questions 1 — 8.

) 2 ) ) ) .
1. What is 3 ﬁ as a fraction with a rational denominator?

(A) 6‘35
(B) 6+§\/§
(C) 6-22
(D) 6+242

2. Whatisthe valueof f(-1) if f(x)=x>—4x?

(A) f(=D=-3
B) f=D=-5
©) f=D=3
D) fED=5

3. Select the axis of symmetry of the parabola y=5x" —4x-3.

(A) x=%
B -2
(©) x=—§
o) et
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4,  Which of the following is true for the equation 3x* —5x—2=07?
(A) no real roots
(B) one real root
(C) two rational distinct roots

(D) two irrational distinct roots.

5. Find the value of b if sin2b = cos (b+30°)
(A) 20°

(B) 30°
(C) 40°

(D) 50°

6.  Which of the following is NOT a correct expression involving 6 in AABC?

Not to Scale

27.6cm

(A) 31.3°=27.6"+23.5"-2x27.6x23.5c0s6

23.5%+27.6*—31.3*

(B) cosO=
2x23.5%27.6

313 276
sin®  sin58°26’

©)

sin@ _sin 58°26’
313 235

(D)
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7. Which pair of inequalities describes the shaded region?

\/%
< /2 >

o) 4 *
3

A\ 4
y=>4—-3x
(A)
y2x+2
y=>4—-3x
®)
y<x+2
y<4-3x
©
y2x+2
y<4-3x
™
y<x+2

8. Hcmm@z—%mﬂcw@>0,ﬁﬁcm6

3

A t0=—
(A) co 2
4

B t0=—
(B) co 3
3
C t0=——
(C) co 2
(D) mﬁ@z—%

End of Section 1
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Section 11

75 Marks
Attempt Questions 9 - 13
Allow about 2 hours 15 minutes for this section

Answer each question on the writing paper provided. Start each question on a new page.
In Questions 9 - 13, your responses should include relevant mathematical reasoning and/or calculations.

Question 9 (15 marks)

2 2
(a) Evaluate % correct to 2 significant figures. 2
(b) Factorise x” —125. 1
(c) Solve |2x— 3| =7 for x. 2

(d) Consider the function f(x)=x*+2x-3.

(1)  Find the x and y intercepts. 2
(1) Find the minimum value of the function. 2
(ii1) Sketch the function. 1
(iv) For what values of x is the curve decreasing? 1
(e)  Sketch the locus of the point that moves so that it is always 2 units from the 2

point P(4,2).

(® If f(x)=x>+3x-10 find:

D f(x). 1

(ii) the value of x for which f’(x)=0. 1
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Question 10 (15 marks) Start a new page.

(a) Find the exact value of tan300°.

4++16+96

(b) In solving a quadratic equation, a student wrote down x = 5

What was the original quadratic equation?
(c) (i) Solve the inequality (x+10)(x+2)>0 for x.

(ii)) Hence state the domain of vx* +12x+20.

(d) In the diagram, ABCD is a quadrilateral. The equation of the line AD is 2x—y—-3=0.

A CcC2,7) D
B(0,3) Not to scale
< > x
A(0,-3)
v

(1)  The line CD is parallel to the x-axis. Find the coordinates of D.
(i)  Show that ABCD is a trapezium by showing that BC is parallel to AD.

(ii1) Find the exact lengths of BC and 4D.

(iv) Show that the perpendicular distance from B to AD is % units.
5

(v) Hence find the area of the trapezium ABCD.

1
Note: A= 5(a+b)h
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Question 11 (15 marks) Start a new page.

2

m-—4
a Simplif X .
@ Py mn 2m—4

2m

(b) Explain why x” +6x+11 is positive definite.

(¢) A circle with centre C(2,-3) has one end of a diameter at A(5,— 7). Find the

coordinates of the other end of the diameter.

YN
< /\ > x Not to scale
i C(29_ )
AGS,=T)
A4

(d) Let o and B be the roots of the equation 3x*+5x—1=0. Find:
(i) a+p
(i) ap
(i) (ax+D)(B+1)
(e) Differentiate the following with respect to x:
i a7
(i) (x=3)2x+1

5x°—7x%

(iii)
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Question 12 (15 marks) Start a new page.

(a) A parabola has focus S(2,—1) and the equation of the directrix is x =—4.

(i)  Mark this information on a diagram and find the coordinates of the vertex.
(i) Write down the equation of the parabola.
(b)  Solve the equation (x* —2)* —4(x*—2)—21=0 for x.
(¢) A ship sails from Melbourne, M, for 150 kilometres on a bearing of 034° to point 7. It

then sails on a bearing of 144° for 275 kilometres to point S as shown in the diagram below.

N

A

144°

150km

=
>

Not to scale

Copy the above diagram neatly onto your page.

(i)  Show that ZMTS ="70".

(i) How far, to the nearest kilometre, is the ship at point S, from Melbourne, M?

(ii1)) What is the bearing of the ship, S, from Melbourne, M, to the nearest degree?
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Question 12 continued

(d) A function is given by f(x)=x"—1.

(i) Find f(2) and f(2+h).

(1))  Show that =4+h.

fQ+h)-12)
h

(iii) Hence, or otherwise, find f’(2).

Question 13 (15 marks) Start a new page.

(a) If 2x*—3x—4=A(x+2)"+B(x+2)+C forall values of x, find the values
of A, Band C.

(b) The curve below represents the graph of function y= f(x).

YA

< | | > X
\i)/c d \

v

(1) Is the function odd, even or neither?

(i) At what point(s) is f(x)=0?

(ii1)) Where is the gradient of the function equal to zero?

(iv)  Where is the gradient of the function positive?

9



Kambala Preliminary HSC Mathematics — Task 4 September 2014

Question 13 continued

(c) The right-angled triangle ABC has hypotenuse AB=13. The point D is on AC such that
DC =4, ZDBC =30° and ZABD = x.

Not to scale

13

(1)  Find the length of BD.

(i) Using the sine rule, or otherwise, find the exact value of sin x.

(d) (i) Iftheline y=x+m cuts the circle x* +y* = 4, show that the x-coordinates

of the points of intersection can be found by solving 2x” +2mx+m’ —4=0.

(1) For what value(s) of m will the line y = x+m be a tangent to the circle?

End of Section 11

10
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