2009 YEAR 12 HSC
ASSESSMENT TASK 2

Mathematics

General Instructions
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Working time — 65 minutes

Write in the booklet provided

Write using blue or black pen
Board approved calculators may be

used

Total Marks ( 54 )

HIGH SCHOOL

e Attempt all questions

Class Teacher:
(Please tick or highlight)

e All necessary working should be O Mr Weiss
shown in every question O Mr Fletcher
e Each new question is to be started on O Mr Lowe
a new page. O Mr Ireland
O Mr Trenwith
O Mr Rezcallah
O Mr Barrett
Student Number: .............coooiiiii il
Question | 1 2 3 4 6 7 Total | Total
Mark B _ B B _ B o L
8 6 8 8 7 9 54 100




Question 1 (8 marks)

(@ Find () f(3x2+1)dx

aq 1
(ii) f[ ; - x] dx
1
(b)  Evaluate f (2 + 1) e
0

(© Iff' (x)=4x-1, and f(-1)=6, find f(x).

Question 2 (6 marks)

Solve for x, giving exact answers:
@ (-27=5

b) x*=8+9

(©) .xz > 9x

Question 3 (8 marks)

(a) Sketch the parabola x> = - 12y, showing all important features.

(b) A parabola has its focus at S (1, 3), and its directrix has equation x=-5.

Write down the equation of this parabola.

(c) Find the coordinates of the focus, and the equation of the directrix for the
parabola x* +4x - 6y +10=0.

Question 4 (8 marks)

(a) The expression 2x* - x + 4 has zeros a and B. Find the values of

@ a+p
i) op

1 1
(ii1) B
(iv) o*+p?

(b) Form a quadratic equation whose roots are 1 % /3.
Write your answer in the form ax* + bx+c¢=0
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Question 5 (8 marks)

(a)

(®)

Write down the equation of the circle centred on C (-3, 1), with a radius
of 4 units.

The points 4 and B have coordinates (-1, 2) and (0, 4) respectively.
Derive the equation of the locus of a point P which satisfies

(i) P is twice as far from A as from B.

(i) AP L BP.

Question 6 (7 marks)

(a)

(b)

Use the discriminant to show that the roots of 3x*+4x - 1 =0 are real.
Then write down two more properties of these roots.

(i) Show that the equation ax® - (a+ 1)x+ 1 =0 has real roots for all
values of a.

(i)  Itis given that the vertex of y=ax* - (a+ 1)x+1 lies on the x-axis.
Find the coordinates of this vertex.

Question 7 (9 marks)

(@)
(®)
(c)

Express x* in the form a(x+ 1)+ b(x + 1) +¢

Solve 2=*!1+27=1 [working needed to get any marks]
A straight line through the origin has a gradient of m.

A parabola has an equation of the form y = ax* + m.

For what value of m (other than m = 0) is the line a tangent to the parabola?

[Show all working]



QUfﬁ’h‘Of: ir

T YSU 1udussassy (354n07) NS ) SOUvuaGIv

101



Ve zlm_[ JUIULSSISST/ (25./{7’103 DSH) S.?]jﬁmaq.ZﬂW

102

1 W
o A
S
-



;"c( <o

g
}/(/‘J{A }\fi,w

5 ““’*’/e‘-/ O pataken

<3~jf&@(%vé)

ﬁ e }/(? i’ @l . ‘i// Eﬂ\l(
| 2 L

R

Hir o= "32’ o

T YSU 1udussassy (354n07) NS ) SOUvuaGIv

103



Ve qSZZL .JMQWSSJSSV (25./{7’103 DSH) SJ]jﬁZMQ&/JﬂW

104

) U c/l’ {’0’"«—’71} - ’Zﬁ

o

= ,’/qV S X
[ Z i ' 2. ;)
(1) & 4 p= (Are) - 222

= (5 -2 27

15

. — —

az?j Vo |

& )’ }Hf;cf PG

—
e



(<)

TR e 26%, 0 -
Ges) rly- D=ty
| 16
}”) A= D5 - ~

i p’% _

T SO 1UduSsasSy (954n07) NS ) SIUDUIGIV A

105



/o

N

(4)

Ve qSZZL JUIULSSISST/ (25./{1103 DS‘H) SJ]jZ?ZMQ&/JﬂW

106

Groobion &

[ - a ()
= 7% >
B A ey . y

Z/'“t)f*/U c/ ,:5;/,40} C e A

ood  irpeshioal e

(}) & = (1”1-.4’.])2’ Lo - [ A

aL + 2&: 1 — e

s mL/?ﬂ v)
. 2
—_ ['(71/‘3
L.
> C Vv
[q€/‘1} < ";' VG‘
} i
[H) e,w,cl s = o= | .
N P R
2 L
(Z/\> = -
H = | o 7 ‘i/

k)



A o

. . 2_ .
(m) S E e (z +3) ~ !L}(r’j( }M‘j) bc

:Z/‘;&/ ’/:7 &= n f"L’ + ’ At

1--2 2 = a —b ) a-b = 3

o4

L'_ . R " T V
2 E alz D)L v BGCryD HC

5 ’
= 1 2;1:1, + 1"}72(: l—j’ +—C

= ()’7‘/—.% Us 62(4 kb)ﬁ 4 +b -,mc.,)
& Z’"‘ 267_ i’é = Py, },/b = b

b - ,Z C = |

e ——
= * A e

gt = (x o ) Fi) y,

e

T SO 1UduSsasSy (954n07) NS ) SIUDUIGIV A

107



Ve qSZZL JUIULSSISST/ (25./{7103 DSH) SJ]jﬁZMQ&/JﬂW

108

o) r2 =l

lt:& o= 2

| = &

. pI .

(27~ l)[m L) FC

z o=

w A 'M)L S &
E Z . -/) /\’/‘67 L/L(' o J
zZ

= — N € 9&/«/’/’/;77 B ,‘\//
=
/
{
” = -
on Y7 = oY)

g = |

5* ated t,’!féfadl Y





