PRELIMINARY ASSESSMENT TASK 1

2022

Extension 1 Mathematics

Total Marks — 60

General Instructions

Reading time — 10 minutes
Working time — 90 minutes
Write using blue or black pen
Black pen is preferred

For questions in Section II, show
relevant mathematical reasoning
and/or calculations.

Calculators approved by NESA

Section I: 10 marks

Attempt questions 1-10, using the
answer sheet provided.

Allow about 15 minutes for this
section

Section II: 50 marks

Attempt questions 11-14, answer

may be used the questions in the booklets
e DO NOT USE LIQUID PAPER provided. _ _
OR CORRECTION TAPE e Allow about 75 minutes for this
section
M/C 11 12 13 14 TOTAL
Inequalities 2,3 b@3),e(B3) |b(@3) d(3) e (4) 18
Inverse 5,10 a(4),b(2), |a(d 20
Functions c(2),e(2)
Introductionto | 1,4, 6 3
Functions
Linear, Quadratic | 7 a(2),c(2) |c(3,d3) 11
and Cubic
Functions
Further 8,9 d(3) a(3) 8
functions and
relations
TOTAL 10 13 12 13 12 60
STUDENT NUMBER: TEACHER:




Section 1

10 marks
Attempt Questions 1 to 10
Use the multiple-choice answer sheet for Questions 1 to 10

1. Which of the following represents the domain of f(x) = V6 — 2x ?
(A) (—,6]

(B) [3,0)

(©) (B ™)

(D) (=,3]

2. Which diagram best represents the solution set of x? —2x —8 < 0 ?

(A) (B)
-2 4 -4 2
(©) (D)
o—@ & ®
2 4 -4 2

3. Which set provides a solution to the inequality |3x — 2| < |x + 4]?

Y 4

® (oo
O (co-?
(D) (—,3]



(A)

(B)

©

(D)

(A)
(B)
©
(D)

(A)
(B)
©
(D)

If f(x) = 2x — 3, then f"1(x) =

Which of the following functions does not have an inverse function?
f(x) = (x = 2)% D:[0, )

f(x) = x3,D: (—o0, )

f(x) =vV9 —x,D:[-3,3]

f(x) =3x+7,D: (—0, )

The linear function f(x) = 5 — x has range [—2, 3). Which of the following represents its
domain?

[=7,2)
(2,7]
[_2' 7)

[2,7)



7.

(A)
(B)
©
(D)

(A)

(B)

©

(D)

The graph of the polynomial function is shown below.

y

Which of the following could represent the graph above?
y=(x-4)x*+x+1)
y=x+4)x*+x+1)
y=@l-x)(x*+x+1)

y=(x-4)°

Given the functions f(x) = 4x + 10 and g(x) = Vx + 2, what is the value of a for which
flg(@) = 16?

N| O N



9.

(A)

(B)

©

(D)

10.

(A)
(B)
©
(D)

The graph below shows the functions for y = f(x) and y = g(x). What are the domain and
range of y = f(x) — g(x)?

Domain: [—2, )
Range: (—o0, )

Domain: (—o0, o)
Range: (—o0, —2]

Domain: (—oo, —2]
Range: (—o0, 4]

Domain: [—2, )
Range: (—o00, 4]

Given f(x) =1+ ﬁ Which of the following gives the equations of the horizontal and
vertical asymptotes of f~1(x)?

Vertical asymptote is x = 1 and horizontal asymptote is y = 2

Vertical asymptote is x = 1 and horizontal asymptote is y = 3

Vertical asymptote is x = 3 and horizontal asymptoteis y = 1

Vertical asymptote is x = 3 and horizontal asymptote is y = 2

End of Section I
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Section 11

50 marks
Attempt Questions 11 to 14

Answer each question in a SEPARATE writing booklet.
Extra writing booklets are available.
All necessary working should be shown in every question.

Question 11 (13 marks) Use a SEPARATE writing booklet.

(2)

(b)

(©)

(d)

(e)

The coordinates of the turning point of a parabola are (2, 6) and the parabola passes
through the point (3, 3). Find the rule for this parabola.

Solve for x.

4x — 3 3x—3<3
2 3

For what values of k does x? + (k + 1)x + (k — 2) = 0 have real roots?

Solve the following absolute value equation:

2lx +3|=x-2

Sketch the graphs y = x2 — 4 and y = % |x| — 1 on the same number plane and write down

the inequality that describes the area bounded by the two curves.

End of question 11



Question 12 (12 marks) Use a SEPARATE writing booklet.

(a)

(b)

(©)

(d)

Describe accurately the relation below.

x2—8x+y2—14y+1=0

Solve the inequality and draw the solutions on a number line.

6

<2
5x —2

A group of students on a hiking trip decide to travel x km by bus at an average speed of 48
km/h to an unknown destination. They then plan to walk back along the same route at an
average speed of 4.8 km/h and to arrive back 24 hours after setting out in the bus. If they
allow for a total of 2 hours for lunch and rest, how far must the bus take them?

Sketch y = 4x3 + 3x% — 16x — 12 by first factorising.
Label all important features.

End of question 12



Question 13 (13 marks) Use a SEPARATE writing booklet.

(2)

(b)

(©)

(d)

(e)

i.  Find the inverse of the function with the rule f(x) = Vx — 2 + 4.

it.  Sketch both functions on the same number plane and hence find the point of
intersection/s.

Consider the function f(x) = 364:.

Show that f ~1(x) = i—zx

Given f(x) = x? — 9 is a function defined for x < 0, verify that f ~(f(x)) = x.

Graph the region x? + y? < 25, for x < 4 and y > —3. State the domain and range of the

region bounded by the inequalities.

What is the largest positive domain, so that y = x? — 12x + 40 has an inverse function?

End of question 13



Question 14 (12 marks) Use a SEPARATE writing booklet.

(2)

(b)

Consider the function f(x) = %[(x - 1)2+7]

il.

1il.

1v.

Sketch the parabola y = f(x). Clearly showing any intercepts with the axes and
the coordinates of its vertex in the domain [—6, 6]

Find the inverse function, y = f~1(x) with a range of [1, o).

Find the coordinates of any points of intersection of the two curves y = f(x)
andy = f1(x).

Sketch the graph of y = f~1(x) on the same set of axes as your graph in part i.
Label the two graphs clearly.

Let a be a real number not in the domain of f~1(x). Find f~1(f (a)).

) . ) 1 x+1 .
For what values of x is the inequality — < 3 satisfied?

x+1

End of paper
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