Year 11 Mathematics Advanced
Assessment Task 1
Term 2, Week 3, 2024

Name:

Teacher:

Setter: BRA

e Answer Questions in the space provided. Wednesday , 15" May 2024

e Answer multiple choice questions on the question paper by
circling the correct alternative.

e Show all relevant mathematical reasoning and/or
calculations.

e Use blue or black PEN only.

e NESA approved calculators are permitted in this task.

e  Your own Formula Sheet can be used with this task.

e Marks may be deducted for insufficient or illegible work.

e Extra writing space is provided at the back of this booklet.
If you use this space, clearly indicate which question you are
answering.

e Total possible marks: 32

e Time allowed: 45 minutes plus 2 minutes Reading Time
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uestion 1 (6 marks Marks
Q
(a) Circle your correct alternative. 1

If ab=12,bc =20 and ac =15, then a possible value for abc is:

(A)— 600

(B) 60

©) 360

(D) 600

(b) Circle your correct alternative. 1

Which graph drawn below best represents y = (x + 1)>?

(A) (B)

0] 1 x -1 0 x
© (D)
\ | |/
-N\OQ 1 x 1
3 19) x




Question 1 Continued

(¢) Given M = ,find Mifm =550, v=2-75x 10%and ¢ = 3 x 10°.

4a*b—8ab’
4ab® —8a’b

(d) Simplify completely

End of Question 1



Question 2 (6 marks) Marks

(a) Circle your correct alternative. 1

The equation x” — ( v+ 1)2 =0 represents a relation between x and y in the xy-plane. Its sketch

1s shown below.

A\ 4

The relation can be classified as:

(A) One-to-one
(B) One-to-many
(C) Many-to-one

(D) Many-to-many

(b) Circle your correct alternative. 1
Consider the following two statements:

L Two irrational zeroes of a quadratic function cannot be equal.
II. If o and f are distinct zeroes of the quadratic function f (x) =ax’ +bx+c, where
a, b and c are real constants, then aa+b+af =0.
Which of the above statements are true?
(A) Neither I nor II
(B) I only
(C) IT only

(D) Both I and II



Question 2 Continued

(d)

(s
'~U4
=Y

(3,4

Not to Scale

In the diagram above, O and P are centres of circles with equal radii, which intersect at (3, 4)
and (3, —4). The circles cut the x-axis at R and S as shown.

Find the value of the length RS. Explain your reasoning carefully.

End of Question 2



Question 3 (4 marks) Marks

(@) Sketch a function f (x) that possesses all of the following properties: 3
1. f(x) is an odd function.
2. f(x) has horizontal asymptotes y =+2.
3. f(x) has vertical asymptotes x =+2.
4

/(x) has domain x <—2 together with x>2 as well as x=0.

End of Question 3



Question 4 (4 marks) Marks

J-x

x+1

A function is defined by the formula f (x)=

(a) Determine the domain of the function.

(©) Given f is a one-to-one function, what is the relationship between x, and x, , if
f(x)=f(x,) ? Explain your reasoning carefully.

You may assume x, and x, are in the domain of /.

End of Question 4



Question 5 (4 marks)

(@) If f(x)= Jx sketch the graph of y = f (x—1) showing intercepts with the coordinate axes. 1

(b) P(1, 2) is a point on the line 3x + y —5 = 0. Find the coordinates of the points on this line, 3
so that their distance from P is V10 units.

End of Question 5



Question 6 (4 marks)

(a) Simplify completely v54x + J6

End of Question 6



Question 7 (4 marks)

(a) How many integers are between /50 and +/500 2

(b) By definition, a positive integer that can be written as the square of a positive integer is called
a square number or a perfect square. For example, 9 is a perfect square since 9 = 32.

For x a positive integer, how many positive integers are there such that both x and x + 99
are perfect squares? Explain carefully your reasoning.

Hint: Let x =m” and x+99 = n°, where m and n are positive integers.

End of Assessment Task
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Extra writing space

If you are are using this space indicate clearly which question(s) you are answering & write ‘see extra writing
space’ on the original question space provided for that question.
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Question 1 (6 marks)

(a) Circle your correct alternative.

If ab=12,bc =20 and ac =15, then a possible value for abc is:

() =b0 (ab)(ac) =
60 =  a'be =
=  Joa =
© 360 = n =
| = n=X3
(D) 600 (fo . bc _

—
—

(B)

(b) Circle your correct alternative.

Which graph drawn below best represents y =

(A)

—1&‘/1 p
1

A x5
180 % bc = 20

180
q

axaﬁ(}
*3x 2o

6o

(c + 1)*?

|
—
S
o)/

(D)

1 -
@) X

«1 = (XML n o -f’rans‘wlﬁm 5{)7:17, one init
to A Lerr. - (B) .

Marks



Question 1 Continued
m

]_V_Z
\/ 2
c

Give your answer correct to five significant figures.

M.z b50o N&ﬂ-=—n—&,éo

(¢) Given M = ,find Mifm =550, v=2-75x 108 and ¢ = 3 x 108,

Wi s s
Lorredd  Dald = 133652 65“"‘()')

M ﬂyﬁfﬁi fotely 220=8ab_
» PR dart —sa%h

i 3 . 1
Bﬁi N2 R Ty o ARy K R e e S

End of Question 1



Question 2 (6 marks) Marks

(a) Circle your correct alternative. 1

The equation x* —(y+ 1)2 =0 represents a relation between x and y in the xy-plane. Its sketch

is shown below. The MIAJLM A NDT a LmLJLaV\ A\’IA}M
1 (r@ & (& M'lMMQLtme7 LUM]M]LLJ—

_1_10 I ks 3«; M\O:le 'ﬁmh 3%& ‘A_or‘tzonLal
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iy /YY\Am[—tD—MMT So (D)

The relation can be classified as:

) Onetorene (b) T o Lol @om\h_(emmf(-e ‘-
(B) One-to-many ~€(ﬂ = 4~ 274 +2 y bty

PR = (1-V2) whoe zerees ai
(C) Many-to-one E ) \FL o Q,]u.\\\/M(v \FZ (7) .
Many-to-many

Lo Hrae . H ot and B ar zeroud

£ 0, Han: -

(b) Circle your correct alternative. 0 ol - 5. L; A+ C =0 " 1
Consider the following two statements: o (52 T bﬁ + C =0
L. Two irrational zeroes of a quadratic function cannot be equal.
I1. If o and f3 are distinct zeroes of the quadratic function f(x)=ax”+bx+c, where

a, b and c are real constants, then ac+b+aff=0.

| | Sub“’fﬁ.dl"/\\ﬁ 3&, aloove 4711,31‘“4{
Which of the above statements are true? ul[J.A A ( i 2 ﬁ>> + L ( o - ﬁ') = 0
Neither I nor II
(&) Neit =5 0(o-f) (2 4p) + b (x-p) =©
B) I only

@Ilonly \;)_7 a (D(-"p) +‘0= O al 067!18
(D) Both I and II >—-;7 Ot '(’b 4—0-{6 =0 2 AA ﬂﬁw‘(eé( -
= 1z )
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Question 2 Continued

(d)

Al
S ,
1
‘\T"

Not to Scale

In the diagram above, O and P are centres of circles with equal radii, which intersect at (3, 4)
and (3, —4). The circles cut the x axis at R and S as shown.

Find the value of the length RS. Explain your reasoning carefully.

............ Kadm(ﬁpbﬂc\mfdu-@vuml 117 [/ «*W‘,o A lCoOLW\.
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End of Question 2



Question 3 (4 marks) Marks

(a) Sketch a function y = f{x) that possesses all of the following properties: 3
1. f(x)is an odd function.
2. f{x) has horizontal asymptotes y =+2.

3. flx) has vertical asymptotes x =+2.
4. f(x) has domain x <— 2 together with x > 2 as well as x = 0.

Two D)ss-ble_ «()un,allm ' A}'f

oval la

o]mn % bfu-&

Zn hith Cados,
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\\
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End of Question 3



Question 4 (4 marks) Marks

s
Jr+l

(a) Determine the domain of the function. 2

s iew'=s & gH >o \/ﬁ)rm[{ J_A,Q,?ual/f{w

A function is defined by the formula £ (x)=

==7 &t B /03 17"} / ar!&j»‘m{ol{:&ém

Determine the range of the function. 1

zu;(j jpﬁ 4. Men /Nz,? . Mbwl-fo
p[@-‘) RO a8 g ¥ =l [Ca‘[m’a&k”cﬂué

o avall

(c) Given f is a one-to-one function, what is the relationship between x, and x, , if 1
/(%)= f(x,) ?Explain your reasoning carefully.

You may assume x, and x, are in the domain of /.

......... I :fﬂ LudVe. q’mﬁ’ PavTn

End of Question 4



Question 5 (4 marks)

(@ If f(x)= Jx sketch the graph of y=f (x—1) showing intercepts with the coordinate axes. 1

/ &Dr(mj' w&
A

(b) P(1, 2)is a point on the line 3x +y —5 = 0. Find the coordinates of the points on this line, 3
so that their distance from P is /10 units.

...... Lif&(?(,)l}@ s %/& 1 sy-b=0.
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End of Question 5



Question 6 (4 marks)

(a) Simplify completely v/ 54 x + NG

(b) Factorise fully a> —2ab + b* + 3a —3b + 2.

........................ =£ab31+?>a-2lo+2
[a m 1—3(& k)b B
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End of Question 6



Question 7 (4 marks)

(a) How many integers are between 50 and +/500 2 1

thLn? FHKXM%M&&: A&7 e X
? (?uum_ an. H/\L,.UAA/!L /.mﬁ“jﬁm
?‘H\mv\(fl« 3{6 .Ql ’ﬂw A..dd-8 ~H o S

(b) By definition, a positive integer that can be written as the square of a positive integer is called 3
a square number or a perfect square. For example, 9 is a perfect square since 9 = 32,

For x a positive integer, how many positive integers are there such that both x and x + 99
are perfect squares? Explain carefully your reasoning.

Hint: Let x = m” and x + 99 = * where m and n are positive integers.
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End of As&essment Task
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