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OUTCOMES REFERRED TQ: P5, P6, P7, P8, H1, H4, H5, H6, H7, H9

TRINITY GRAMMAR SCHOOL

MATHEMATICS DEPARTMENT

YEAR 12 MATHEMATICS/EXTENSION 1

2008 ASSESSMENT TASK 1
NAME: . L
|
TEACHER: ,] ~

Time allowed: 30 minutes
WEIGHTING: 10% towards final result
DATE: Friday 16® Novémber 2007.

EQUIPMENT: Calculators and geometﬁcal instruments will not be

=7

loaned. It is your responsibility to be fully prepared for this task. The only
caleulators are permitted are those approved by the Board of Studies.

INSTRUCTIONS:

e Attempt ALL questions

s & ¢ o

Note that some pages are double-sided. .
Write your name and circle your teacher for EACH question.

Show all necessary working in the spaces provided.
Silent Board of Studies approved calculators are penmtted

- All questions have marks spec1ﬁed

MARKS

QA,Q2, @3

Tocus & the parabola Serfes & Applications AL
Q4,Q5,Q6 ’ TOT

115

s

30

Name:

Teacher: Rogers Peterson Geddes Lammiman Kesby O’Donoghue Wymer

QUESTION 1 (5 marks)

@

®)

i

Find the centre and radius of the circie with equation given by

(x+1)2+(y+6)2=42.

2 o 12(y+0).

A parabola has equation (x+3)° =
Find:
@ the coordinates of its vertex;

(i)  its focal length;
(iii)  the equation of its directrix.

Marked by Wymer

~

Marks

2




QUESTION 2 (5 marks) Marked by O’Donoghue
Marks
(@  Find the equation of the parabola which satisfies all Lo e 2
the following conditions:

®)

Name;

Teacher: Rogers Peterson Geddes Lammiman Kesby O’Donoghne Wymer

@ it is concave up;

(i)  the focal length is 2 units;

(i)  the directrix has equation y=-2;
@iv)  the vertex is at (0,0).

The locus of a point P moves so that PA is twice the distance of PB
where A=(0,3) and B = (4,0).

()  Show that P4% = 4x PB2. 1

/‘
/
!
/l
()  Hence find the equation of the locus of the point P, 2

Name:
Te:;cher: Rogers Peterson Geddes Lammiman Kesby O’Donoghue “Wymer

T 7 § ‘ Marked by Kesby
QUESTION 3 (5 marks) Marks

(@ ()  Find the equation of the normal to the parabola x? =4y atthe 3 ——
point (-8, 16). -~ -

-

(i)  This normal in part (a)(i), cuts the parabola again at Q.
Find the coordinates of Q.




Name:

Teacher: Rogers Peterson Geddes Lammiman Kesby O’Donoghue  Wymer

QUESTION 4 (5 marks) Marked by Lammiman
(8)  The third term and the ninth term of an arithmetic series Marks
are—2 and 28 respectively. Find-the: -
@ first term and the common difference, 2

(ii)  the sum of the first 9 terms. o 1

®)

20
Evaluate » 2F.
k=1

Marks




Name:

Teacher: Rogers Peterson Geddes Lammiman Kesby O’Donoghue Wymer

QUESTION 5 (5 marks) Marked by Geddes
Marks
(@ )] For what-values of r does the geometric series 1 T e
a+ar+ar? +..
have a limiting sum?
\\\
For these values of r write down the limiting sum. 1
(ii)  Aninfinite geometric series has a first term of 8 and 3
a limiting sum of 12. - -

Calculate the common ratio.

Name:

Teacher: Rogers Peterson Geddes Lammiman Kesby O’Donoghue  Wymer
QUESTION 6 (5 marks) - Marked by Peterson

Scott borrowed $80 000 to buy a bread shop. He agreed to repay the loan
at 1% monthly reducible interest over 3 years by making 6 equal instalments
of $P at 6 monthly intervals. -

An expression for the amount Scott owes immediately after he
made his first repayment of $P, 6 months after he took out the loan is

4 =80000(1.01)% - P.
Marks
@ Show the amount Scott owes immediately after his second repayment 2
is 4y =80000(1.01)*2 = P1.01)® +1].




(i)  Giventhat 43 =80000(1.01)'8 — P[(1.01)!2 + (L.OD® +1] by
continuing the pattern find an expression for 4.

(iii) Hence show the value of his monthly repayments P, can be found by
evaluating;

o 80000(1.01)36
@.003 +@.0n?* + .00 + 1.0012 + 1.01)5 +1

e

@iv)  Calculate the value of Scott’s repayments.

\

\

\

Marks

END OF TASK
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QUESTION 1 (5 marks)

®

®)

Name:

Teacher: Rogers Peterson Geddes Lammiman Kesby O’Dopoghue ‘Wymer
Marked by Wymer
Marks

Find the centre and radius of the circle with equation given by 2
E+D)2+(+6)2 =49.

Codve: (,-0) ©
vadivs = 7 uwits @

A parabola has equation (x+ 3)2 ==12(y+1). 3
Find:

1)) the coordinates of its vertex;

(i)  itsfocal length;

(iii)  the equation of its directrix.

(+32Y = -1z (y+v)
(7(.-'('3))" ~4eTx (")"(‘"»%
x-WY* = —Fa (y—1k) <

(Y vevtex: V(-S,-l) © | vé3N

(-'-') focal (Cv\xltx'- a=3 @

(-‘ﬁ) divaeteiv: 9: 2 @




Name:

Teacher: Rogers Peterson Geddes Lammiman Kesby O’Donoghue Wymer

QUESTION 2 (5 marks) Marked by O’Donoghue
Marks
@ Find the equation of the parabola which satisfies all 2
the following conditions:
@) it is concave up;
(i)  the focal length is 2 units;
(iii)  the directrix has equation y =-2;
(iv)  the vertex is at (0,0).
2z
x = day ©
)CL = 42« 9
;(,?' = ¢ 3 @
()  The locus of 2 point P moves so that PA is twice the distance of PB
where A =(0,3) and B = (4,0).
()  Showthat PA? =4x PB2. 1
PA = 24 P8
PA* = (Zu 2 g)z ®
PA* = 4x PB®
(i)  Hence find the equation of the locus of the point P. 2
2Lz Y= LY Xz Q2 Z N
Pi9)  AL3) PCusY  &(4,0)
z z -
PA = 143

(ot (9 = 4 (-4 (5o
2%+ 9?'.69+ﬂ = 4, (x"—81+lé+9z) 0,
}4/57276’9+‘l j/i{-/;%+ ‘4*'%{

0 = 3.%-32x + 3y + by + %3

E?vx‘l’iou 5 ?;(,Z"?th-'(’ §92+ é9+ §¢ = 0., @

Name:

Teacher: Rogers Peterson Geddes Lammiman Kesby ©’Donoghne Wymer
QUESTION 3 (5 marks)

Marked by Kesby
Marks
@ O Find the equation of the normal to the parabola x? = 4y atthe 3
point (-8, 16).
;Cz
9 = 4
L 2
g %=
dy .
= - dy
A == 2, LT S R
Ry
L Yy , *
(”91“) My = o
Using .a'}. J(Ad.‘tm‘ '('uu\,
y- Y, = my(x-%)
Lo,
Yy~ = F(x+e)
49— b4 = At 2
0= x- 4y + T2
e e1v4":¢b’s is lx_— 49+ Tz = ol
(i)  This normal in part (a)(i), cuts the parabola again at Q. 2
Find the coordinates of Q.

9=%xz’®

x-tyr12=0 — @

Shst. © e @)

- 4(%)+ T2

= O
- <% + 12 = o
 xF-x - T2 = O
-4 =+ 8 = O
( X ) o
:(,:q—g

ml«. KL= ‘t e e?m-l.‘o-\ @ :




Name:

Teacher: Rogers Peterson Geddes Lammiman Kesby O’Donoghue Wymer

QUESTION 4 (5 marks) Marked by Lammiman

~

(@)  The third term and the ninth term of an arithmetic series

Marks
are -2 and 28 respectively. Find the:
® first term and the common difference, 2
Ty = =2 ;.—.a+24( -0
Tq =28 =a+8d -@®
®-0: 30 = &d
d=¢ ©
s .
Shel. d=¢ iwte ©
a+ 2(8) = -2
av 16 = -2
a =tz @
@) - thesumoftheﬁrst9tem}s;' : 1
ﬂ=L= 28 : sy\:%(q’FL)
a=-lz Sq = %(—(z—f'zs)
n= 19

Sq

i

Marks
20
()  Evaluate 32F. 2
. k=1
20 k 1 2 3 2o 1)
2 = 24 2+2 + _..+ 2
=1 \/\/—\_’/
6S. a=2
=2
= 20

a(rv'\-—\)

-1
2 (2=

2-1

24

2 -2

"

= 2 o047 l50. ©




Name:

"Feacher: Rogers Peterson Geddes Lammiman Kesby O’Donoghue Wymer

QUESTION 5 (5 marks)

Marked by Geddes
Marks
(@ @ For what values of 7 does the geometric series 1
a-tar+ ar2 +...

have a limiting sum? 6
[r]<l R —1<¥v<],

For these values of » write down the limiting sum, 1

A ©

S T -y

(ii)  Aninfinite geometric series has a first term of 8 and
a limiting sum of 12.
Calculate the common ratio.

A

a=8 Sao = [ — v
Sao:.. {2 2 @

= ? z {— v

2(i-¢) = 8

12-tzv = 8 ©

-2 = - ¢

-t

C = e

Name:

Teacher: Rogers Peterson Geddes Lammiman Kesby O’Donoghue Wymer

QUESTION 6 (5 marks) Marked by Peterson

Scott borrowed $80 000 to buy a bread shop. He agreed to repay the loan

at 1% monthly reducible interest over 3 years by making 6 equal instalments
of $P at 6 monthly intervals:

-An expression for the amount Scott owes immediately after he -

-'made his first repayment of $P, 6 months after he took out the Ioan is

43 =800000.0D° - P.. .
Marks

@ Show the amount Scott owes immediately after his second repayment: - 2.
is' 4, = 80000(1.01)% ~ P[(1.01)S +1].

A; (l'o‘>é - P

[90 000 (10 — PK(W\‘_ e ©

ke

]

1

= 8o oo (l-oSk—- F(lson)‘— £ ©

= Qo Coo (I-ob‘z—a 4 [(l-ol)6+ 11




Marks

()  Giventhat 4; =80000(.00" — P[1.0D" + (1.0D® +1] by 1
3

continuing the pattern find an expression for 4g. )

Ag = $ooso ((-oo - I((oh + (1oc\ R (IW} + 1 1 @
@) Hence show the valic of his monithly repayments P, can be found by 1

evaluating;

... 80000a.0p%
(1 01)30 +(1 o2+ (10118 + 1.0 + (L. 01)6 +1
@wv%\- 50"‘4‘4"“‘ Gt

Afdber 2 yeavs Aé

\ 3( 5 2¢ ¢

ie O = 8oooo (‘“0‘) - P f("“) + (““) +..F ("‘") ""]

3¢
. 4. & .ol
. PIE(M(SZ{" ("9-‘3 ‘t_f, .+ ((-M) +1q l = 8o oo0 (( ol)
3£
) go o000 l-o!)
B = 30 2 é
e (oY + (1o)) ?4— ENCOREN

(@iv)  Calculate the value of Scott’s repayments. ' 1

g{(é 346 79 (neavect cu{(—} ®

END OF TASK




