Year 2 2 Unit Mathematics

Internal Examinaton 2006
R Question One
@ %
g ' (@  Evaluate 3— 158 orrect to two decimal places
e tmm] < 15.7+21 P

()  Factorise 8x° +1

2006

INTERNAL EXAMINATION ()  Find the integral of 2sinx+x

(d)  Express -3—1- 41

in simplest form.

Mathematics

(6}  If ¥ 516, find values of x for which this will be true,

General Instructions Total marks - 120

LI Reading time - 5 minutes » Attempt Questions 1-10
. Working time - 3 hours # All questions are of equal value 0
. Write using black or blue pen

. Board-approved calculators may . .
be used i3] the radius
A table of standard integrals is "
provided at the back of this paper @)  the centre
. All pecessary working should be

shown in every question

For the circle x° +(y 1)’ =3, write down :
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Question Two Use a SEPARATE writing booklet.
Marks

(@ Solve mf=— 0<0<27

V3

(b) Differentiate with respect to x:

') x*cosx

(i) x_
x4

& () - Find I 2
x -2

‘ i1
@ii)  Evaluate J sin2xdx (give your answer correct to 3 decimal places).

0

(d)  Find the equation of the tangent to y = e at the point {0,1).
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Question Three  Use a SEPARATE writing booklet.

Marks

€Y]

(b

(c)

MN

13
Evalnate Z (wz +1)

n=10

The sides of a lﬁang]e are 10cm, 1lcm and 12 cm.
(i) Find the size of the smallest angle.

(i)  Find the arce of the triangle

AN
B not to seale
A (_'12) ABCD is a thombus
—> x
Toe
(0:'3)D

@) Show that the gradient of AD-is -5

(i) Sﬁow that the equation of AD is 5x+y+3=0

(iiiy  Find the midpoint of AC :
(iv)  Use your answer in (iif) to find the coordinates of B.

(") Given that AC has length +/34 find the area of ABCD
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" Year 12 2 Unit Mathcmatics
Internal Examination 2006 Internal Examination 2006
Question Four  Use a SEPARATE writing booklet. ' Marks Question ¥ive " Jse a SEPARATE writing bookdet

{2)  Inthe diagram OA = OB = 1.2m. The ZBAO =0.7 radians. O is the centre of the circle.

A and B are points on & circle, centred at O. (@)  Use the change of base law to evaluate log; 9 correct to two decimal places.
o
®) 4 B
<
B
A «
D E c
(i)  Find the length of the arc A5. 1 .
ABCD is a paratielogram and Z4BC =60". AE is drawn to meet OD such that AZ = BC.
(i)  Find the straight line distance 4B. 2 ‘

) (i) Copy the diagram into your answer booklet
(ili)  Find the area of the sector OAB. 1

(i)  Prove that AAED is equilateral.

(¢) () I y=In(x+1), find the gradient function.

(b) A function f(x) is defined by f(x)=(x- 2)(5‘2 ‘4) (i)  Find any points on the curve y =In(x+1} at which the tangent

is parallel to y =-;—x+3.
@ Find all solutions of f{x}=0 2

(i)  Find any tuming points of y = f(x), and determine their nature 3

) . ) ) (d) ()  Factorise 24° -7a+3.
(iif)  Sketch y= f(x)showing turning points and points where the curve cuts the axes. 2

ve: 2
(iv)  For what values of x is y = f(x} concave down? 1 (i)  Hencesolve 2(Iogz x) ~7log, x+3=0

MN
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Internal Examination 2006 . o Interns] Examination 2006

o . , Mark -
Question Six Use a SEPARATE writing booklet. arks Question Seven  Use a SEPARATE writing booklet.

Marks
(@  Use Simpson’s Rule with 3 function values to find the shaded area, 3

@ @ Sketch the graph of y = sinx, for 05 x <2

(i)  Solve sinx=%, for 0Sx<2n

(iii) Hence find the values of x for which sin x < % Jfor 085x<27

()  Inan arithmetic sequence T, =35 and T, =59

) find l.ﬁe vahue of a.

(i)  find the value of 4.
() Thecurves y=x"and y=8-x" are sketched below i) find Ty

4

(iv)  What will be the value of the first term that isl greater than 7507

() A geometric series has a first term of 4 and a limiting sum of 12.
Find the common ratio.

(i) Find the points of intersection of the two curves. 2

(i)  The shaded area between the curves and the y - axis is rotated about the y-axis. 4
By splitting the shaded area inio 2 parts, or otherwise, find the volume of the solid
formed :

_ Jx-1 dy
(G) Ify_ln[x;-}-s ) find E. 3
MN MN
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internal Examination 2006 Year 12 2 Unit Mathematics

Internal Examination 2006
" Question Eight Use a SEPARATE writing booklet,
Marks Question Nine Use 2 SEPARATE writing bookiet. Marks
. ) , () A cylindrical can of radius r centimetres and height h centimetres is to be made from a sheet
(2) Find the value(s) of m for which the equation x* + 4mx+8—4m =0 has equal roots. 3 of metal with arca 270 square centimetres.
g
()  Showthat = 3" 2
r
(b) A graduate earns $48000 per annwm in her first year and then in each successive year ‘
- her salary rises by $2400. (i)  Show that the volume V'is given b){ V=nxr(135-r%) 1
(iii)  Calculate the maximum volume, justifying your answer. 3
)] What is her salary in the 10% year? 2 -
{ii)  What are her total earnings over the ten years? : 1
?
{®)  Given that y = xe™, provethat —‘!—-'-l-’-+4-‘-j£+4y=0. 4
dx dx
(¢} . Thegraph of 4 + B cos Cx is given below.
: , {©) Copy the graph of y = f{x) into your answers.
Sketch the graph of the gradient function, 2
2.4 ¥
104
p P : ﬁ A g
3 3 3 3
1
-2 4
5 N
- 44
: : .
-4
3] State the period of the curve. 1
(ii)  Hence or otherwise determine the values of 4, B and C, 3
10+
(&)  Over what domain is the function y =+/x* -9 defined? 2
MN
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Internal Examination 2006

' : 0{?51"1?0@
Question Ten Use a SEPARATE writing booklet. é_; o)
Marks : 2 E

2
&) M Given that @® +b* =23ab, express[-a—-;i] in terms of ab. 2
(i,  Hence show that Iog[—lg(a +b)] =:—12-(loga +logh). 2
2006
INTERNAL EXAMINATION
(b)  Susie borrows $250 000 to be repaid over a period of 25 years at 6% per anpum
reducible interest. Fach year there are k regular repayments of §F.
Interest is calculated and charged just before each repayment.
(i) Write down an expression for the amount owing after two repayments. 2
(i)  Show that the amount owing after n repayments is 2 M ath em atl CS S o LU T l 0 N S
, F(a"-1) 0.06 ,
4, =250000a" - 006 ,Wherea =1+-—k—
) Generzl Instructions - Total marks - 120

@) Calculate the amount of each repayment if the repayments are made quarterly 2 . Read.ing time - 5 minutes * Attempt Questions 1-10
(e, k = 4). . Working time - 3 hours . » All questions are of equal value
. » Write using black or biue pen
(iv) How much would Susie have saved over the term of the loan if she had 2 * E;’?:‘st:;"ppmved calculators may
hy to make monthly rathier than quarterly repayments?
chosen monfly rattie q ¥ repayme . A table of standard integrals is
provided at the back of this paper
- . All necessary working should be
shown in every guestion
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. Yesr 12 2 Unit Mathematics
Internal Examinstion 2006 Internal Examination 2006

Question One Question Two Jse a SEPARATE writing booklet.

Marks
315.6 . 1
(a) Evaluate jj~—1——=2.05 (2d.p.} correct to two decimal places a tnf=—r  0<8<2n
{5752 (@) N
related angle = %
()  Factorise 8x° +1={2x+1)(4x* ~2x+1) 1] !
o== W=
, 6" 6
(© I(Zsinx+x)a’.x=—2cosx+x7+c ez.v_;'_,'f_;r_

(b)  Differentiate with respect to x:

@ 53;1 4x-1_2(x-1)-3(4x-1)

2 6 i) y=x‘cosx u=x' su'=2x V=008 % — v = —sinx
~10x+1 ' )
T %:w‘-{-uv‘
= —x'si v
(¢) Ifx*<16,then 45x<4 2"3‘“’“ x smx
.. x \ ,
()  Forthecircle x' +(y+1) =3, write down: @  ye— wsXow=dd v=xilovi=l
) the radius = 3 ' dy wi'—w'
(i)  thecentre=(0,-1) _ v
3 (x+1)-x
J3(al)-x
(x+1)
2x° +3x7
BRI
(x+1)

. . 8x’ 45
© @ J’mdx—2jmdx
cm(-2sc T
5
@) Fsinzxdm_["";zx]

=--!-(c0527”—0050)

2
=075
(d)  Find the cquation of the tangent to y =" at the point (0,1).
P
=g == 0,1
y=e »—-=e .0
m=¢" =1
y=t=1l{x-0)
y=x+1
MN
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Year 14 £ UIIl Mawmciauus

Internal Examination 2006 o Internal Examination 2006
Question Three Use a SEPARATE writing booklet. . Area =.l_xJ5_g x34 =493 (V]
Marks : 2
13
@  {r+1)=100+1+121+1+144+1+169+1=538

n=t0

(b)  The sides of a triangle are 10cm, 1lcm and 12 cm.
® msg_wzﬂl’-l?
2x10x11 -
cos&:ﬂ-
220

g=50"5" (nearestminute)

(i) A=15x10x11x~sin50'5'=42.18cm’ (2dp)

—_ ¥
© © O mu-E=-sE AN
"B not to scale
A (_-1,2) ABCD is a rthom!
> x
"¢ @)
(0l°3)D

G) m=-5,(0-3) > y+3==5(x-0)= Sx+y+3=0
ey -1+4 24+-1 31
iii}  midpoint of AC= v
(iii) midpo ( - ) (2 2]
(iv)  Since this is thombus the diagonals bisect, so the midpoints of BC and AD are the
same point, Let B = (x,y)

f+—°_3 _33’"23—%-” 4:.B= (34)

W BD—,}s o) +(4—-3) =58
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Intemal Examination 2006 o e e
Question Four Use a SEPARATE writing booklet, Marks ‘ls;;sku;on Five se a SEPARATE writing booklet.
(a) Inthediagram OA4 = OB =1.2m. The £B0A = 0.7 radians. O is the centre of the circle. | 5 .
A and B are points on a circle, centred at 0. @  logg9= 08109 _ ;37 2dp).
0 logyq 5
® .
<
4 B D E < C

ABCD is a parallelogram and ZABC = 60", AE is drawn to meet OD such that AE'= BC.
()  length of the arc AB.= 1.2x0.7 = 0.84cm (i)  Prove that AAED is equilateral

(i)  Let the straight line distance AB. = d LADE = 60" (opposite angles of a parallelogram are equal) [v].
d' =127 +1.2° -2x1.2x1.2%c0s 0.7 BC = AD (opposite sides of a parallelogram are equal)
d =0.83cm(2d.p.) 1] BC= AE (given)

AD = AE so AAED isisosceles and . ZADE = ZAED = 6('

I PR .
(ili)  Area of the sector O4B= 5] 24 % 0.7 =0.504cm . £DAE = 60" (angle sum of triangle)

) A function f(x) is defined by : so all angles are equal and AAED is equilateral
o fO= (x-z)'(x’ —4) =(x-2)(x+2)(x-2)=0 (© @) If y=In(x+1}, find the gradient function.
x=2x=-2 1] %=—l~;
(ii) f(x)=(x—2)(:n:’—4):::’—2.7:2 —4x+8 ' xl ,
£ = 35 —dxed (i) If y= Ex+ 3. then the gradient is 3 and if they arc parallel then
[1(x) =(x=2)(3x+2) = Ofor stationary points %1 z.li..; x=1
x
2
x=2,x=-—§ ifx=1theny=In2
2 256 so the point is (1,ln 2)
(2.0)and[—5,5) @ ()  Factorise 2¢* ~Ta+3={2a-1)(a=3) .
" 2
(%) =6x—4 = f"(2) =6x2-4>0concaveup, minimum (i)  2(log, x) ~7log,x+3=0 leta=log,

2 2 ) 2a°-7a+3=0->(2a-1)(a-3)=0
S (x)=6x-4— f"(—-3—) = 6x—;—4 < Jconcave down, maximum

1
=— v
(i) L a=:,3 4

1
2 log, x==,log, x=3
{iv) f"(x)=6x—4=0——>x=5 , 21
x=27,x=2°

-1 a1 -t 1 ] [ I=J§,B 1

concave down if x <§

MN
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Year 12 2 Ul Matnematics
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‘Question Six Use a SEPARATE writing booklet.

(a)  Use Simpson’s Rule with 3 function values to find the shaded area. '

4=22{ rayees(222)e1)
A=2—:)(f(0)+4f(l)+f(2))
A:-;-(2+4x3-?-5)

A=6%u3

Marks

(b) - Thecurves p=x"and y=8—x" are sketched below

Year 12 2 Unit Mathematics
Interna] Examination 2006

Question Seven  ~ Use a SEPARATE writing booklet.

Marks . .
(a) (i) Sketch the graph of y =sinx, for 0 x<2x
- s . 1
(i) sinx= 2
related angle .-__’65
T F g
XDem f——
6 6
n S5x
= Sl v
T

(iii) 0<x<%and£;£<x<27r,

N F=8-%
oxl =8 ()  In an arithmetic sequence T, =35 and T}, = 59
Ped () and (i)  a+9d=35and a+15d =59
a+15d =59
x=12 [] a+9d=35
(2,4) and (-—-2,4) ‘ 6d =24 .
_ . d=4-a+9(4)=35—d=-1  [V]/]
@ Ko=) P , () T =0+99d ==1499x4 =395
- ]-: ydy {iv) T,=-1+(n-1}4>750
[yz]r | 4n—4>751-—)4n>755——>n>1:—5—)n=189
=L | =2-0=2 :
2] : {c). A geometric series has a first term of 4 and a limiting sumn of 12. Find the common ratio.
1, =z
K:Lxdy . : S"-'i—:-—r'
. " e 2 4
=ffLydP="[“£] =7(2-0)=27 [ =1z
- o 12(1-r) =4
Vy=n( vdy— y=8-2 > x' =8~y ;
. ! I-r==—
4 27 ; 3
rx[ (8~yMy=n 8y—z—:] =n(32-8-(16-2)} =107 : :
[{6-by=aty-2 ] =x(e2-s-06-2)10x 7 | I —
3

V=V, +¥, =27 +107 =12z0’

245
1 3t
(¥ S T

(<) y=ln‘[ x_lJ—)y=I.rl(x—-l)%-ln(x’+S)

1]

20/6/2006

%ln(x—l)-!n(x’-l-S)
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Question Eight
Marks

(a) Find the value(s} of m for which the equation x” -+ 4mx +8 —4m = 0 has equal roots.
Equal roots if b* -4ac =0
(4m)’ —4x1%(8~4m)=0
16m* —32+16m =10
m+m-2=0
(m+2)(m-1)=0
m=-2,]
(b) A gradoate earns $48000 per annum in her first year and then in each successive year

her salary rises by $2400.
()  What is her salary in the 10® year?

a=48000,d =2400,7, =a+{n-1)d
a = 48000,d =2400,7;, = 48000+9x2400 = $69600
(ii)  What are her total earnings over the ten years?

a = 48000,d = 2400, , =%(Za +(n-1)d)

Use a SEPARATE writing booklet,

5,0 =5(2 % 48000 + 9% 2400) = $588000

(¢)  The graph of A + B cos Cx is given below,

()  peried=2x  [7].
(i) A=4, B=2and C=1 V][]

(d)  Over what domain is the function y =+x* -9 defined?
y=x'-9 then ¥ -920-x<-3,x23 iv]

MN
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Question Nine

(a)

(®)

MN
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Use a SEPARATE writing booklet. Marks

A cylindrical can of radius r centimetres and heigh.l h centimetres is 10 be made from a sheet
of metal with area 270 square centimetres.

2
()  Showthat k= 135-r

r
2ar’ +2nrh =207
r +rh=135
rh=135-r"

_
h=]35 r
r

(iiy  Show that the volume Vis given by ¥ = nr{135-+%) 1
V=nrth

,135-77
=gt —

-
=ar(135-r*)[7]

(iif)  Calculate the maximum velume, justifying your answer.

av av

¥ =_n'r(135-r2) o 0 formax vl i 7{-6r) <0
=n(135r - 1) 135-3r7 =0 r=3/5isamax
!-— _—
i’i=n(13s-—3r=) r=45or=35
dr

2
Given that y = xe™*, prove that i;—x-”:—’+4%+4y=0.

y=xe""->u=x,v=e"‘—-)u'zl,v’=—2e"’

% =e ¥ xl4yxx2e
=(e™ -—2xe"1‘)
%:—’: =2~ 2(8'" - 2xe”2")
=4 3 dxe™™
%‘f— + 4% +4y= —4e’_"' 4 + 4(e‘2" - 2xe'") +dxe™*

=4 + 4xe™ +4¢72 —Bxe ™V +4xe”

=0 I
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Question Ten Use a SEPARATE writing booklet.

Marks -

{c) Copy the graph of y = f{) into your answers.
‘ LpY Sketch the graph of the gradient function.
(8 (@  Giventhat &+ b = 230b,exprcss(f—5-—] in terms of ab.

a+bY & +b +2ab 5
PVl =2 v \
[ 5 } 25

- 23abz-+5- 2ab —ab \"

(i)  Hence show that log[%(a + b)] = —;—(log a+logb). 2 y

a+b_;\lg
5 .

log(-‘-l—;;ﬂ] =%log(ab)

b

10+

log[a ;b) =%(loga +logh)

) " Susie borrows $250 000 10 be repaid over a period of 25 years at 6% per annum
reducible interest. Each year there are k regular repayments of $F.

. -5+ , ‘l‘
Interest is calculated and charged just before each repayment. ‘ |
(1 ‘Write down an expression for the amount owing after two repayments. 2 by
4 =250000x(1+-——°f6J—F ]
-101 |
Aq=(250000x(1+0—}?§]—ﬁ')x(l+9-§§-)—F , . \

2
4, =250000><(1+E£9] _FX[H%SEJ“F

(ii) = Show that the amount owing after n fepaymems is ' 2
.;. 2 'u_‘
4:250000[“@3 ~F|1+ 1+@9]+ 14298 [1+'%J
p P % p
0.06Y" [Ho}c—%] -

=250000{ 14398 | K /

0.06

14208
k

a” -1 o' -1
=250 " - —_—= " — v
000a" — F| ~o-e | = 250000a kF( o0 ]

k

MN ' ' MN
20/6/2006 20/6/2006



TEar 1L L ViUl Maluematcs
Internal Examination 2006

(i)  Calculate the amount of each repayment if the repayments a1 . .ade quarterly 2
(ie. k = 4).
k=4dandn = 100

1+.06 Y
1+.06 Y% s ) !
=250000) —— | -4F|——2L——|=0
“m =25 ( 4 ] 0.06
(iv)  How much would Susie have saved over the term of the loan if she had 2

chosen 1o make monthly rather than quarterly repayments?
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