Mathematics Trial Examination 2011

Time Allowed:

3 hours plus 5 minutes’ reading time

Total maris - 120

Instructions

All questions may be attempted.
All questions are of equal value (12 marks).

All necessary working should be shown in every question.

Write using black or blue pen.

Board -approved calculators and templates may be used.

A table of standard integrals is provided at the back of this paper.
Start each question in a new booklet.

If you use a second booklet for a question, place it inside the first and
indicate on your first booklet that it is the first of two booklets.

Write your name/number, teacher’'s name and question number on each
booklet.

QUESTION 1

a) Find the exact value of cos(ég).
b) Solve for x:
i) [x-3<4.
ii) x* =6x.
iy 2-XloX
10 5
iv) 2Inx=In2x-1).
c) Find the focus of the parabola (x—3)*=8y.
d) Write down the equation of a circle with centre (-1, 2)
and radius 5 units. ’
QUESTION 2
a) Differentiate with respect to x:
i) x*cosx
3
i) 3x -1
X
iii) In 2.
b) Integrate with respect to x:
|) 3 e:x
" 3x
ii —
) x*-4
c) Evaluate to 2 significant figures: sin ——.
2
4
d) Evaluate J. [x-2| dx.
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QUESTION 3

a)

A is the point (6,3), B is (3,4) and C is (4,-3)
Draw a set of axes and put in the above points.
Your diagram need not be to scale.

i) Show that AB and AC are perpendicular.

ii) Without using a protractor, find the size of angle ACB
to the nearest minute

iii) If D is the point (7, - 4), show that ABCD is a
parallelogram.

iv) Find the area of the parallelogram ABCD.

v) If AC and BD intersect at E, find the coordinates of E.

b) The gradient function of a curve is 6sin2x. Find the equation of the
curve if it passes through the point (%,3).
QUESTION 4
24 ’
a) Evaluate ) (4r-7).
r=4
b) On a set of axes, shade the region represented
by 2x—-y+62>0.
c) A circle has a circumference of 127 cm.
If an angle of % is subtended at the centre of the circle, find
the exact area of the minor segment.
d) The third term of a geometric series is 36 and the eighth term is

% . Find the first term of the series.

()

3)

@
1)
@

@

3)

@)

3

4)

QUESTION 5

a) For the curve y = x’ —3x* —9x +2,
i) find any stationary points and determine their nature,
ii) find any points of inflexion,
iiii) sketch the graph showing all significant points,

iv) for what values of x is the curve decreasing with downward
concavity?

b)

Not to scale

In the diagram above,
PS=12,SQ=0.8,PT=0.8and TR=2.2.

Draw the diagram in your answer booklet.

i) Prove that APST is similarto APRQ.

ii) If ST = 1.7, find the length of QR.
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QUESTION 6
QUBSTION 8

a) Use Simpson’s Rule with 5 function values, to approximate to 3 decimal places:

7 a) The graph of velocity vs time for a particle is shown below.
j log,(x~3) dr. @3)
b) A substance has a half-life of 8 days. Its rate of decay is given by the differential v
equation aM _ —kM . Not to scale
dt
i) Show that M =M, ¢ is a solution to the differential equation
above, where M is the mass of the substance present at time t days. (1)
i)  Show that k iy [¢)) t / - L
3 2 5 10
iii) How long will it take for 75% of the substance to have decayed? 2)

c) The equation x* +(m—3)x+(m —1)=0 has one root that is half the other. .

Find the values of m and the values of the two roots. (4)
QUESTION 7
i) When is the particle at rest?
. X
a) i Draw the graph of y = tan 3 for —r<x<3m. @ ii) When is the particle moving to the right?

: = iii) When is the acceleration of the particle equal to zero?
ii) Find the equation of the normal to the graph y = tani

. iv) Is the particle speeding up or slowing down when t = 6.
when x= 3 3) Explain.
iii) As accurately as possible, sketch this normal on to the same
set of axes as the graph in i), showing the co-ordinates of the
pointSeifintersectionjwithithelaxes. @ b) i) By solving an equation, show that the graphs y =¢* and

y=e"" -2 intersect when x = In2.

ii) Draw the two graphs in part i) on the same set of axes,

b) The position of a particle on a number line is given by howing int :
showing intercepts on axes.

x =2sint +t~/§ where t is measured in seconds and x in metres..
iii) Find the exact area bounded by the graphs y =¢* and

i) When is the particle at rest for 0<¢ <27 2) )
y=e"~-2 and the line x=0.

i) How far has the particle travelled in the first 7 seconds?
Give an exact answer in simplest form. 3)
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QUESTION 9
a) The curve y =-x* +6x—8§ is given below.
i) Find the points of intersection with the x axis 1)
ii) The equation of the parabola can be rearranged as
x=3xfl-y.
Find the exact volume created when the area between the curve
the x axis, x =3 and x = 4 is rotated about the y axis. 4)
y
- _X
b) Charlotte decides she would like to buy a car.
She opens a savings account on 1 January 2010 by investing $2000 in the Bell
Bank. She continues to invest $2000 at the start of each year thereafter. She
receives interest at the rate of 6% per annum compounded annually.
i) Show that the value of her account at the end of 2013 is
$9274.19. 3
ii) On 1 January 2014, the interest rate goes up to 8% per annum and
she receives this new interest rate on all money in her account.
How much does she have in her account at the end
of 2020 if she continues her original plan of investing $2000
at the start of each year? 4)

QUESTION 10

a)

b)

ii)

D)

3
For what values of m will the curve y = WT +%— 4x+7

be decreasing for all x? 3

Towns P, Q and R are located 6km due west, 6km due east and 10 km due
south respectively, of a town S.

A road is to run due north from R to a point A which is x km from R.

From A, a branch road is to run to P and another branch road to Q.

Copy the diagram below into your answer booklet and fill in the data.

Show that the total length L of roads AP, AQ and AR is given by

L=x+2Jx"-20x+136 (2

Find the exact value of x such that L is a minimum. (5)

Show that the minimum total length for the three roads AP, AQ and AR
is (10+6+/3) km. @

END OF EXAM



Standard Integrals
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NOTE: Inx =log,x, x>0

YEARIZ  SATHEMATICS - Trife 2011

QEETION |

:ave,s_-;zoN 2

¢) e T = e 150° £ =3 0 @)_d_:uaaz : comx X 2+ LK -Sp

2

L) i;) |x-2]<4

A3 24
[ -] 4 x 27 W
| g
TR I
|
| -bx =0
i A(x-6) =0

x=g 0t é\/ @
1”\) o -t—?' = 5
L 20 - :r.-!-!“-?:c.\/

Sy & w2

x 7 V @

nb 2/nz = Il2e-1)
X, = 2x -/ /
X 2a+l=0
(x -7y =2
gzl o ©

) (x-lb‘-‘ 8'3
Verkex = (3,0) v/
54‘&';? a = 2

I.?Fbws-' (31.23/ @
D (A #3225 ©

= Jucost — 2 Sm L C

.d— g_xi_-l :_i 3-!"‘2-;
ﬂ"-!'.. =

Az
céx +x .
~bx + B @
5?;‘-/&.2 =0 @

B)) f/——dxafe i

=
| 9"' =
g
‘->( suro 0 +c.-\
: 3x B 2=
."Bf-’b""f o = XA

9 sin¥ = 0.65 (25f) ©

4
d> f}:va—-zld:c ’
) Fos ‘r

- [%x i xlw + 2 (ax2)
i

7 wmarks
= £+2 ?Eusé o
- i N‘-‘;'h'ow"
= A2 @ Lﬂtsm..



a) 8(3,4)
6,2
Cléw=3
b(7,-
. =
») Mg = =2 =
T TS
My = 2
:._3 /
s X we 3}

L A8 LAC

}ij AB=d 3>+ 1"
N v
Ac = Ja2*+e*
Vro
P

AB = faa LACSE
AC

e
..z?m = fan LAcA

fan LACB = & s/ @
LAce = 16'34.-!{#4.»';5

5
.".'D it} =
- A

X
&

—_ o dter methodo
S ABACD Is at.,aa/zaﬂe_—.&. roea
[p?/oaf;’s ﬂ/aloos#e Sites ase
/am.d’e. f\ @

:\D Area ./oa.rm'le/e revcen ARLA
“) =2 % zmc;z Az.sc.

=22 x F ABXAC

= V1o x Jho
= JLoo

2
= 20w

O

v) E & pridpond Ac
S 7
(d;a.?oa.a-f.ﬁ AFQ(C.? Lach Mﬂb

E= (5,8) 0)

£ y'= Laside
J = ~¢ cosdx +C
p- 3

~3eos 2 +C

Sub (.2.'5’,33
2= -Beo>r T
==

rE2EX=
- = 2 t+C

c =0 v
Al j-‘-".?ca:».?pc.

®

Musf skom c =0

_ QUESTION 4 _ =
i
| - o Ok
L d) T3 = 3L 2 - a7
a) 2(4-*-‘73
Bk ar’=3e — © Y
| 7,-9 ac = &5 — @ Z
72713
Lyoed? / ®:® - T3
a9 d=4 n= 2| -~ & /
[
1 Y] 7
;_5_2_,= Z4a2x9+ .2__9%4} Sub @ a.x.é_ - 74
=§-1_{{9+?0‘} A _,__324/
= 2] x 1% o RrST sbamis 324
~ ®
= /o229 \/

by | 22- 4+ 20

i QUES Trorn S

J i (f: line LD J s 2’ 3 - Do + 2
» i Shodu >
| | w b4 j'-:.?:r.."—éx.“ 9
wan

c);, C = 12w
V2=l
L= 12

=6 /

fen g
e 27409 - )
= 23,(5 -5
= zs(f"fa’:_

= g7 - 93 mz/

|75

ptnor .ctaymuzo\.?“

/

@

Ror statrenary puz‘njs y'=o0
¥

.3(1:--2:( ‘"5 -0
(x=3)(e+1) =0
!

X = 3

= -25
e

amyfmo'dsm

‘..sf-«u‘v

) -25:> 9 [—1,73‘/
Notose &) Qfatisroiy ppento
A?X.".BVJ":IQ ‘70‘ @

. (3/ ’.255 5 a M;a;mam éw
,?fx_:.—*{ 'yl,.: -l2so

§ 5 (-g‘ 7 f.s MAUMJM.E
) 7) 5 a “ "’:;‘:0




iD i for 'po.‘.‘_Sar'bfs’- 'Mm'j: lf M;/'&_ua-- E)
J'|--__Q /
bx ~b=0
=1

ie >4

“'(J",‘?B 5 4»&:5;5/12 ﬁﬂ"\’s[ I

Ly zﬁ(déad_ger_hmww ]'l

x| o] 1 ]2 |
‘|“ - 6 0 6 ,[
A U |[

.,, M@Aw.fh
' !

e
2o (1,-9) 15 a poern? &
-9) /5 apo f/

>

Ju Bs Fs'r') PRB

LF 15 commons

LS s JR
PR 3
- %
PT. - o8
£Q 2
> ®

LWL/;\. Same rate

ST - 2 (mm‘eb»{? Seoles &f
= Snuwlac As
LZ =2
DA 5

288> § 5 / @

&R " 425

_________QuesTion & I

3 | f/,,j, (-3 de

.f

2. 5 |55 4
47&(1-_')}.2
o
| 7

E‘f‘ége (-3 dx
£

r’ %i /Al*/a“-*#-é’al'f*/a.?‘%
| tam3zf )/

: 2/58%. .. .

65| 7 /

5h25|ln 3 |In38lnd
o = Js Ye

= /6

“‘ 2-159 Czd,b v )

—- kM

St wll ekt lodays for
| 76 fo Kawe drcaged .

|‘D xt(m-3)z $fu-D=0
Lt 190t Ao o and 2x
& 2=m+3 — O
20”2 M-l  — @
From @) m = 3u+3
Sub in@) ! Ret“2=3+3-/
2t 3 -2 =0
@ =Dt 2D =0

oL = L 2r2
-

.Su,bz'n@ mT3Bx 213 3K

I
-
v

w
-~




_ _ @vEsTION T

a) i) J:‘réa.»?, == % 37

b) o= 25;»\.1' +'t\(3-

f) V™ Reost + 2
Burtile ot aest- 4Shens V=0

Leost = -3

cont = —J3
2

WEDYAEE S
4=l a-st &
X 4 y- f-f"o

/s egn or[ permal ‘/

JH;\I.‘ !+ g— 7-1-7'5_7

fjlkz:.'f'g?.z—s7 @)

-2
rd
pastrile ar mat o T 0 5T
Ae corola

t=mwr == 2mm » 7 3
=0 +WV3E
%
= T3
S Brstrace =.2(:-r-%f.§.7r 273

= +83 7 -7V3

- é !23:173-3\’39'(

—
DR s &
PRGBSI 7o TE 423
o 75 T "—""i' 3 ,/"1

t=2,/0

@:
) R < t<2/D @
®

i
9;&) j:& — &
1I J=eh-2 —>
b=
| € -~ R~ £

£ --.Ex-".,'z_-'-D /

M (T ei= 2
a0 Solatren 2=/
| =<
e
0 | I

b/'// - @

-_emh?-

| /z =dx
Xz

l a <o @

(e* +IXe'~2)=0 ©

_ E 2
=

/a2 2/
- e »
s e —2  taka-fe -2
- &

s2-E it aima-yt?
-
2 +rahk ‘/

;(.2&...2 —;-‘.5_'),—,;," @

| @uesTioNs 9

on.—--x,’-f-éx'?
L xt-extr+ 8 =0
(x =220~ 4D = 0O
PO S O,

i) %= 3 f\/;-j




B3

D (S Y,

©

:’]?'.Péﬁ-_‘;w—j -9 7/
f.f&//_-}_—akhj :(j

T 4 T
J[é‘&_y)- tj—%l -/

13 x|

|

=Z_;z py=g = L5 +o-a\_]
- (£ + 407 /

i
BT - o
ot An Ao m? ATl

A, = 2000(! '?ﬁ).

Az 2000(1-06> P

'Aq = 2070 ﬁ'aé\;

Jotw) ot Lagl 52 20t3
= Repvli1-06+_ . . woé“}

* 2000 x 104 C/-&é"-b‘/

/04 -/

©

= Fam-19

|

T
As = 2000 (1-08 )
Ay = 2000 (108

A, = 2000 (108D

LTeted 2 [/
9274 /9(1-08) +
2000 (108 08 .. 108 )

7
= 9_.174-19&—087 < .?auoxf-aexanf-"

708 -

= /5894 -33 + 122732,

=£35/67.59 v @

RUESTION O

'y J= I i T o i
y > 3mxl t bx - 4
3 -

- cerve o fo plecieas i
j'éo Ve Mo m <o
1. mx +3x ~y 2O A«-Mz.
A#?—fx.mx-"’f
= 2 Jom /
7 +lhm <0 (no
P T

Mé";z"/ @

me -

bbn = bhm -
b P 4
D L.
{okm A
afemy
R

D AP =llo-S +6"
J; = Jroo =202 5+ 36 /
F = S - 20 +134
|
i
.:ﬁé.l =J-a0x +13L /

U L= 2/ ox 1136 +=

@

Ef') orma L, L2010
| L' axh («*20x rx3e§&/?x ~20) #/
| = afx-10) e i
! o —20x +13L /
1220
A =R0 = = o ~20x+13L
|47 = Qo oo = X ~20x +134 ~/
| 3™ 40X +264 = ©
| x*- 20x+8% =0
A= 9p ¥ /4oo - ¥x 28 6

*aZOt’éVg‘ /
e
= 02
18w 2 <10 //
| x> 0-203

wy L T2t +

=.?j(fa -2 - 20-2J3 ) 4-13% + _
(M -2y

_ = 2o - 408+ )2 - 200 4093 +13¢

‘ + o -2 3

=o2J A48 + Jo - 2J3
= 8V3 10 -2y
-'(/o #6V3) fm

//@

Hhack 2 =10-2J3 /

) //,
x 5 |w-aBl 7 /
L' | =pe¥ ogow -
oS L2200 4 208
V31
LT
~g  Lla il 2 b
=7 Vo + 1 ol
MiN



