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MATHEMATICS PRELIMINARY EXTENSION 1
ASSESSMENT TASK
TEST 2
SOLUTIONS

COURSE/LEVEL
NSW Secondary High School Year 11 Preliminary Extension Mathematics.

ToPICS
- Basic Arithmetic (Syllabus Reference: 1.1, 1.2)
Algebra and Surds (Syllabus Reference: 1.3)
Equations (Syllabus Reference: 1.4, 1.4E)
Geometry 1 (Syllabus Reference: 2.1, 2.2, 2.3, 2.4)
Functions and Graphs (Syllabus Reference: 4.1, 4.2, 4.3, 4.4, 6.4, 8.1, 8.2)
Straight Line Graphs (Syllabus Reference: 6.1, 6.2, 6.3, 6.5, 6.6E, 6.7, 6.7E, 6.8)

QUESTION ONE
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Jx+ 2 +2x+5 = /x2 + 4x + 4+ 2x +5
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The parabolay = (2x — 1)(x + 4) has x interceptsx = -4 and x = 3.
Fromthegraph, (2x—1)(x +4) <0 b - 4<x<1i.
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X K- axi2 X(x - 1)+(x— 1)(x- 2)

_ 2x- 2)+2x

x(x—l)(x— 2)

2X - 4+2X

x(x—l)(x— 2)
4x- 4

x(x—l)(x— 2)
4(x - 1)

x(x-l)(x- 2)

(d) (i)

(ii)
lim  2x+1 _ lim  2x+1  x?
X® ¥ 3x°+x-1 X® ¥ 3x°+x-1" %2

(e f()=x*+3x-7
(i) f()=(3)°+3(3)-7=-7

(ii) fk+1) = k+21)>*+3K+1)-7
=kK+2k+1+3k+3-7
=k?+5k-3
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(i) f(x) =3
X +3x—-7=3
x*+3x—-10=0
x+5)x-2)=0
x=-52

QUESTION TWO

3- x)(3
@ Letf(x):%.
(i) Domain:x*—11t 0

iext +1
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\  fx)iseven.

The graph of y = f(x) is symmetric about the y-axis.
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Working:
X intercept: Wheny =0, x = 2.
y intercept: Whenx =0,y = Z.
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y » g for large x. Hencey = 1 isahorizontal asymptote.
Sign of y in "critical” regions:
For x<2, y>O0.
For 2<x<3, y<O.
For x>3, y>0.

(c) Distance from point (0, 0) toline 3x + 4y + 5=0:
’ _|ax +by, +¢
Va? +b?
_|370+470+5
B J2 + 42

=1
which is equal to the radius of the circle. Hence the line is a tangent to the circle.

d 1<y£4.

(e 2x+y+3=0,y=mx+hb

tanqzw_
1+mm,
or
+2
N
1- 2m
m+2 m+2
\ =45 or =-45
1- 2m \/_ 1- 2m \/_
m+2=+/5(1- 2m) m+2=-+/5(1- 2m)
m+2=4/5- 2/5m m+2=25m- /5
25m+m=+5- 2 25m-m=+5+2
_\5-2 _J5+2
m= m=
25+1 2.5-1
_5-2 _JB5+2

iem=—— or m=———
2.5+1 2.5-1



OMathematics Plus, 2001
QUESTION THREE

@ @) y=k+1.

¥

(i) |[x+y[=1.

X+y=1 oo x+y=-1

(b) X B

Construct diagonal BD bisected meeting AC at O.
OB=0D and OA=0C (diagonals of ||gram ABCD bhisect each other)
But OA + AX=0C + CY (AX =CY asgiven)

\ ox=ov

\ XBYDisa parallelogram (diagonal s bisect each other)
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NOT TO SCALE

() DBDC =35 (equal base angles of isos DDXC)
DABD = 35° (@t Ds, AB || DC)
PCAB = 35° (@t Ds, AB || DC)

\ DAXB isisosceles (base angles equal)

(i) Daxp v DBXxcC
Reasons:

In DAXD and DBXC,

AX = BX (equal sides of isos DDXC) (9
DAXD =BbBXC (vert. opp B9) (A)
DX =CX (given) S

\ Daxp v DBXC (SAS)

(iii) a=40 (corr Bsin cong DS)
(iv) BADC =40° + 35° = 75° (adjacent angles)

\ x°+75° + 35° = 180° (Bsum of DADC)

\ x=70°



