Scholarship Mathematics with Calculus (93202) 2008 N page 1 of 12

Assessment Schedule 2008
Scholarship Mathematics with Calculus (93202)

Evidence Statement

For up to a maximum of 4 question parts a single minor error in that part may be accepted without loss of marks.

Question Evidence Code Judgement
ONE 2
(a) S Using 6 equilateral triangles:
1
s Area=6! Eszsjneoi
XSmO I
s 33,
=——5
2
OR
With two triangles and a rectangle:
1 2 . 2 .
Area= 2! ES sn120 +2s” sin60°
______ = 35_2_5';”_6_03______________________________________________________.___1_________
33,
=——s:=5
2
N
Total area of the hexagonal stack 16! ——s
2
= 244/3¢°
ONE 3 2#! cos” \/g& 3, 3
(b) A=6hs+—s" o5 *——( =6hs+—s (! cot"” + 3cosec")
2 é sn” sn” 2
A :
So j— = SSZ (cosec2! * [3cosec! cot!) and for max/min
I
__g ____________________________________________________________________ i _________
Esz(coseczl " 3cosec! cot! ) =0
cosec! (cosec! " J3cot! ) =0 \2 V3
cosec’/ (1" J3cos! ) =0
1
__________ 5 ______________________________________________________________2______
But cosec™! " 0 so
1! \/gcos" =0
cos ‘i
V3
OR
#) " &
A—6hs+§sz%(,:075+£(
2 ¢s€Sn" €n"
%zgszf;’sin! (sin!)" ( cos! +\/§)cos! &
dr 2 9$/o sn?!
1
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Ssz#smzl +cos! " x/écos!‘(g‘

2 $ dn?
# /
=3gor \/écos (—Oformaxandmn
2 $
1! \/gcos"ZO
cos”—L
V3

Hence, surface area is a minimum at

oo i

(= 0.9553radians)

(=54.7)
ONE T 3
(© S—Sstm! ks‘”z—\/a
' k=2
o 3---.| Both needed
A= 6hs+§s2 (! cot” +\/§cosec”)
d—A=6hds 3 d (' cot"” + ?:cosec”)+§s2 (cosecz”! \/écosec” cot")d—’
dt dt 2 dt 2 dt
=2sn/ (6h+35(" cot!/ +\/§cosec/ ))+ §* cosec! zt (cosec’ " \@cot')
e e e 2 -

_ 22 @8&3 3d#[3, z1&
2Ry R \/;dt SERRENA!
22
el
:4(\/gh+\/§s) V2 V3

(increasingpsign not needed)

Or equivalent
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TWO s 2 |or
@ (z+1) =8 so#— =1 an d——],ww2 "2 % "4 %
@b 2 losﬁ—' msﬁ
z=1 2w! 1, 2w ! 1 et
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 1 | Acceptay 3
and the sum of the roots s+ 2w! 1+ 2w’ | 1=2(1+w+w?)! 3=13. correct solutions,
including those
OR with nowOs
(z+1)3:8 s0Z°+322+3z+1=8 andz2*+32+3z! 7=0
________________________________________________________________________ 1
the sum of the roots is— = -3
OR
Z+32+321 7=0 so(z! 1)(22+4z+7):0,
z=112! i\/g,! 2+ix/§ (from quadratic formula)
OR
(z+1) =8so0z+1= 2us§&- , k=0,1,2
%
z+1=2, 2$' E+\/7
&
=1 1223
TWO 3 _ 3 3
(b) (z+1) —8(2! 1) o)
7 +37+32+1=8(21 32 +321 1)
7281 2772 +21z1 9=0
- l
by inspectiorz =3, (or fromz+1 2(2' 1))30
2
letd(rzrezrd=0 )
andges 3! 2B 3+24Gi
B 7 Giving A, B, C
OR Accept in decimalg
" o Z=.429% .495i or
$ z+1 .021 and — 2 _ 1 ww? equivalent
#2(z1 1)g 2(21 1)
z+1=2z! 2, z=3
or
z+1=2wz! 2w, z:2W+1
2w! 1
________________________________________________________________________ l
. 143, 1,43,
sincew=! —+—i Jorw=! =1 —i]
2 2 2 2
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_2w+l_11+43+1_ V3
2w!'l 1144311 12443

. @(!2!\/54)
_(!2+\@i)(!2! \/§i)
312V

3+ 23
==,

Hencethe other root is the conjugate

The solution isz=3,

31 243 3+243
7 7
2w +1
2wl 1’

[orusez+1=2w’z! 2w, z= although this is not needed with the above]

OR

(z+1)3:8(z! 1)3 SO %:Zcis%f‘, k=012

2 #Hk" & 2 1 3.%
1+ ——=2cis , k=012 and1+——2 2 '—+—|' =2, 11++3i
1 g)(—(,s ( 1 $ \/7
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TWO 3
(C) | $3 [ 3

For #% +1§6 = 8#% 1; this is part (ii) with the transformatio:% wherezis the

. . . 1
solution to part (ii) andi the solution here, and 0= —.
z

Either
However, whenz = rcis/ , 1. E ( ! )
z
11 cis("l) cis("/) 1.
snee 2= reis(! ) rcis(! )cis(" l) ( ) rCIS( ')

or Fl times the solution © (b)

and sincer = —— \/§ \E and the (b) solutions are
s ..(

Hence the three solutions are= = \f \/7 Accept

% unsimplified here
________________________________________________________________________ 1
:—,1i—i.
37 {3
OR
. - 7(3+2J§i) 7(3! 2J§i)
®T3'31 203 31203 3 9+12 ' 9+12
:1- 3:2V3 —14 23 Or equivalent
37 3 3
OR
_1_2wi112+y3 131213
z 2w+l i3 '3
and the other complex root is the con]ugs(tez—l\/é
2|\/§ 2|«@
=— | ——— -
The solutions are = 3 , 1! 1+ Giving E, F.G
_______________________________________________________________________ -1
OR

Replacingz with L 7281 272+ 2121 920 and multiplying through by’.
z

71 272+217° ! 92° =0 and use9Z® ! 212> +27z! 7=0

(32! 1)(322 I 62+ 7) =0, and use quadratic formula.
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3243 F (25
777 3

B
E A
[;,oj (3.0)
J
C
3 245 G [1’_2 3]
777 3
] ;L@LS n
Ratio of areas- ABC 2 7 _9'8 :8—1. [ABC:LG‘@ , EFG:%B]
| EFG %Lfg 2"49 49 49

For the diagram
(infer with a
correct answer)
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THREE
(@)

" 1A+B=0" A=BadAP=1" A:B:%

For LHS
above

THREE
(b)

%—T:kN(P! N)

dN

NiP! Ni:"kdt

1 #l 1
dN kt +C
PPN

PI'N
N (1+ Mepk‘) = MPe™
_ MpPe™
1+ Me™

Missingk
maximum
2

THREE
(©)

t=0, N=0.005
MP
1+M

| 0.005=0.995

_0.005_ 1

T 0.995 199

! 0.005° =

N
Using equation (1)—— = Me™
geq ()P! N

Lp
20 =Mej=M
Pl Lp

200

1p

w1
=P~ 199
dN P 4P 1

=~ =008P=k! —! =" k=——
at 5 5 2P

andEither
Using (1)

Accept in
decimals
3sf

ForM or
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0.5t
e

199+ %%

" 0.5 =199! 0.5
" e =199
t =10.586days, ie 11 dys
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FOUR
(@)

h(x) = b f ()€
Inkh(x)%= g(x)Int F (0§

T~ gt It £ (g 99 o

OR
h(x) =
hix) == eg(x)ln!f(% % g%£x) Int f (X)&+ 9(X)

elni{}f(X){”% = @IINH (0

00
f(x))
f4(x)#
f() s

) =4 1008 | g1t £ (9 (9 -

Do not
allow only

h@) on
LHS

FOUR
(b)

p(x) = xIn(Inx)

p'(x) =

1
=—+In(nx
Inx (nx)

If f(x)=Inxthen f!(X) :i

and g(X) = X then gl(x) =1
1 1

So h!(x)=(lnx) 0! In iF 0 9(x) ‘;((X))$ (1nx)" ;1( In(ln X) + X ( — (1 -
0

= (Inx)’ ;_ln(ln X) + ﬁ

"(Inx)X p!(x)dx = "(Inx)X gy](ln X) + %?dx

= "hi(x)dx =(Inx)" +C

OR
p(x) = In(nx)*
e’ = (Inx)*
d(er™
but —( ) = p!(x)e’™

dx
So " pl(x)e’¥dx = e’ +C and "(ln x)X pl(x)dx = e’ +C = (ln x)X +C

+C required
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FOUR
(©)

g(x)=! (2x! a)4 +bx+c

For a factox D1, g(1) =! (2! a)4+b+c:0 or

~(2x-1)"+8x-7=0s0a=1b=8c=17
b+c=1 and(2! a)4 =1 sox D1l is a factor.

—(2x—1)4+8x—7:(x—1)(fxs+gx2+hx+j)
116" +32¢°1 245 +8x1 1+8x! 7=(x! 1)( £+ g + hx+ )

and comparing coefficients
f=016,j =8,Eh+j = 16,h =£8,By + h =ER4,g = 16.

—(2x—1)4 +8x—7= (x—l)(—16x3’+16x2 —8x+8)

:8(x!1X!2x3+2x2!x+1)z8(x!@(x!1ﬂ!2leg
2

18(x! 1) (2x2+1)

sofor! (2x! 1) +8x! 7=0,

BxDP1(2¢+1)=0

N
"
o[8

x =1 (twice) orx ==+

Or
equivalent

Forxb1l
and
expansion
(indepen
dent marks)
OR using
long
division
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FIVE Xx=sech-1, y=2tan! +2
(a)
Sincesec®/ =1+tan’!
(145 =1+ y! 2% 1 only for wrong
25 & signs.
1 2 =4(1+x)°! 4
(y!2) (1+x) Or equivalent
Accept
y=12/(x* +2x) +2
FIVE | Either
®) | dy %, _ 2sec’0 _ 2%co

ax %, T secOtand  tanf

so the gradient of the normal !stL =1 n- .
2sec” 2
I sin/ 1
When! == " —— =" —,
4 2 220
Or

(y-2)° =4(1+x)* -4 so 2(y! 2)%=8(1+ x)

dy _ 4(1+x) (3114 M2
o yi2 andatx—(x/i.],4) o 2 —2\/5

So the gradient of the normal !si .
2J2

Equation of the normal at = %
1

y! (2+2)=1 m(x! \/§+1)

(x+1)=12J2(y! 4)+2

So thismeets the curve again where

(12v2(y! 4)+2) :w

a(12y2y+9V2) =(y! 2 +4
4(8y*! 72y+162)=y*! 4y+8

31y’ ! 284y+640=0 buty =4 is a solution, so

(y! 4)(31y! 160)=0 and y=%),!!a=160!!b=31

Or equivalent

Accept implicita, b,
but exact answer only,
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FIVE
(©)

R is the point where

I = 3
T4
x="2"1"y=0
EITHER
Either
QR is parallel to PS, so by symmetry theoordinate of S is given by
160

14=0! —

Y 31

_1241160_, 36
Y 31 S 31
Or
Equation of normal through R is

1
0=l —=(x+vJ2+1
v o=t 5l )
and this meets the curve again where
| 2
(1243y! v2) :W

8(t2y! 17 =(y! 2)°+4
8(4y* +4y+1)=y*! 4y+8

31y* +36y=0
36
=Qory=! —
y Y='31
36
buty=0atRand soy=! —.
y oy 31

OR
By symmetry S can be obtained by rotating Q throughl E&ut the centre of the
hyperbola, £1, 2).

Hence, by similar triangles
I
@! 2=2!y andsoy=4! 160_ 124! 160 160=! 3—6.
31 31 31 31

For coordinates of R

For correct use of
similar triangles, etc

Or equivalent
substitution

Exact answer
required, not
decimals.




