Year 12 Mathematics HSC Task 1 December 2010
Student Number: i - . Question 1 (12 marks) Start a new page.
Class Teacher (circle): @ CG DL GP
(a)  Differentiate the following with respect to x.
O o= 2
Jx
() y=(2x+5)° 2
x—
_ 5
W= deck
(b)  Find the equation of the tangent to-the curve y =2x"+1 at the point where x =1. 3
YEAR 12 MATHEMATICS
: 4
. (c) Evaluate ZZ" . 1
HSC Assessment Task 1 .
December 2010 e "
(d)  The third term and the ninth term of an arithmetic series are —2 and 28 respectively. 2

Time allowed: 50 minutes

There are three questions, each worth 12 marks.
The mark for each part is indicated next to that part.
Start each question on a new page.

Approved calculators may be used.

Find the first term and the common difference.
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Question 2 (12 marks) Start a new page. . Question 3 (12 marks) Start a new page.

a2 . . 1T »
(a)  The curve y=x’+mx has a stationary point when x =—1. Find the value of m. 2 (1)  Find the sum to infinity of the geometric series 1+ J3-1)+ (31 +. 9

Give your answer as a surd with a rational denominator.

(b) If 24x, 6+x and 13+ x are the first three terms of a geometric series, find the 3
value of x. (b)  Amanda decides to run to improve her fitness level.
On the first day she runs 1200m. On each day after that, she runs 300m more than
(c) Consider the curve f(x)=x"—3x"+1. the previous day. That is, she runs 1500m on the second day, 1800m on the third
day and so on.
@ Find any stationary points and determine whether the stationary points are 3
maximum or minimum turning points. . (i) Write down a formula for the distance T, she runs on the n' day. 1
(i)  Find any points of inflexion. . 2 (i)  How far does she mmn on the 8" day? 1
(iii)  Sketch the graph of the curve showing all of the above features. You do not 1 (iii)  What is the total distance she runs in the first 8 days? ] - 1
' need to find any x-intercepts. gheth _
(iv)  After how many days will the total distance she has run equal 2
(iv)  For which values of x is the curve increasing and concave dov»{\n? " 1 39 kilometres?
: Cpdf-

(c) The sum of the radii of two circles is 100 centimetres. Let one of the circles have a

radius of x centimetres.

i) Show that the sum of the areas of the two circles is given by 2

A= 27[()4:2 —100x+ 5000) square centimetres.

(i)  Hence find the value of x that gives the least area and find this area. 3

End of Assessment Task




Question One

itz

=yt
e ‘j R

Lyt

__..Ouestion Two

RN

L

i ye (2x15)*

yz 3(1e8) 2
= b(anes)”

Sy

v2 M
= 1B D=3 | ) +300-1)
(3w+1)? }«(V

It —3u+d =

3
Y= uv? - vl

!

4

(3s1y? (3 >
= 4 =" 2
[3)(4172/ W

b) Since x=1, PH{1,)

y=20) )
=3
715:27(31—\
y'= ext —p L Atxcl, me 6 e

,L)f5 = 6(x-1) /
Ymd= bx-p

e =bx3]

~
w

Q) 2% = 2haty 2040t

|

= =244+ 84 b

,,,,, =30 Ve
RS T TaT28

-1z g+2d 28=0+8d

=2-20 = 2%-%d .
' bd = 30 5/
ld=5

) W x3-3x )

2
L) y=Xtmy —® Stot piowhen x=-1

Vo
lﬁ = IR+

0= 2xem
0O =21+ B
2=m
4=
) Tz 2ex  Threrx Tyl +Xx
L= T3
T Ta
by A L 13X
H-X bt

(e+3) = (13ex Y 24%)
3o+ 12t 120" = 26+ (B X
10=3%
(b}

5

)= 3t bx B o x .00l O] 0 xhagl2 9
0= 3x*-bx e g y |2%3) O -0-57 y' |05 0 %’é
0= ?)')(()L"L), t— '\_ » i o /
W

x=12
=-3
ol
i. 7'00 = bx-b 1110 L 7
-0. A
0=br-b P i =) 3
- // \ﬁ“ % 0 1’5 -




Question Two reont.

e loeetd

S S (P

b) T,1200  d=300

i Tpz 01 (n-Dd

e » ‘ . — Tn® 1200 + 300(n-1)

o o ¥ o T= o0 fzoon'—soo/ /
. W XKD , Tn = 900+300n ,

I ' : o i Tg = Q00+ 300(8) / /
; , , = 3300m

S ‘ . . i S, = 3w ot L)
‘ S¢ = (1200 +3300)

- BRI / [

= {8 000mMm

v, Sa = 301186 + 200(n1)
A 000 = (24004 300n-300)
78 000 = N(2100 +3CONn)
T8 000 = 2100n + 300n*

780 = 2In + 3n° /

BN . | ' ‘ o o _ 260 = Tn+n’
I | » [ n’t T -2b0= O o
U , o (h 420 An-13) =0 / 7 '
| [ n=-20 7;70 ('kaég;r) 2_,

“Afrer B days / ,




o - _ letthe radius of el
.’.L e ~_____otner Civcle ©e ,\j‘ I
) y =00 . T

-~ T

i T

<4 n(ioo-x)? /

T et eeoemony Vo
SRS ST} OOQ_r;_;QOOrm'c + ot o L
= 2w+ 10 000w - 200/ % /

. [A = am (< 100% 2 5000 cm?|
i A= a4 10000R - 2001 X
. A= 4o =200 /
B let A'=0Q
o 0= Ao - 2007
i 0=x%-50
AV = A / 3
yo Vs
s has o minimunn S
< When X =50, Ik gves the least area.
_Since. x=50, y=50 (Bo-%)
A= TS0 + T(50)
= 2(2500 1)

= 50001 ¢’ / .

@«7\0\# AEA
15707, A6 eon® (fo 2dp) .




