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Question1 (12 Marks)

(3  Find the value of I: tan(-z-) dx, expressing your answer in the form alnb where @ and & are

rational numbers.

(b) A 240 metre tall tower stands on a large flat plain. From a point on the plain East of the
tower James measures the angle of elevation of the top of the tower as 30°. Bruce, who is
South of the tower, measures the angle of elevation of the top of the tower as 45°.

®
(i)

(iii)

(¢)  Use the substitution #* = x (#>0) to find the exact value of j

Question 2

@ O

(i

(i)

® O
(if)

Draw a neat sketch showing the above information.

Show that James is 240\/’3T metres from the base of the tower and also find the
distance of Bruce from the base of the tower,

Find the distance between James and Bruce.

b ok

o
»

. START A NEW PAGE (12 Marks)

Prove that the tangent to the parabola x* = 4ay at the point P(Zap,qu) is given by
px-y-ap*=0.

The tangent at P meets the directrix at the point 7" Find the co-ordinates of 7.

If F is the focus of the parabola prove that PF is perpendicular to FT.

Sketch the curve y =1+sinx for 0Sx<2x.

Find the exact volume of the solid formed when the area bounded by the curve

y=1+sin x and the x-axis for 0 < x < 2 is rotated one revolution about the x-axis.
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(12 Marks)

() 4, BandD arethree points on a circle
with centre 0. A smaller circle is drawn
through the points O, 4 and B. The B
chord BD of the larger circle cuts the
smaller circle at C and chord CO
extended cuts the larger circle at E.

®
(i)

® O

(D

E

Copy the diagram onto your examination paper and explain why Z£CB4 = LEOA.

Prove that BE bisects £DBA .

The curve y = x* is rotated one revolution about the y-axis to form a container for
storing water. Calculate the volume of water that can be stored if the container is filled
to a depth of hem.

‘Water is poured into the above container at a rate of 60 mi/minute. Find the rate at
which the depth is increasing when the depth is 16 cm.

(c) The equation of motion of a particle moving along a horizontal straight line is given by the

formula x=3 co{—‘l; t]«» sin[%t), where x metres is the displacement of the particle at time

t seconds .

®

(i)

Explain whether the particle is initially moving to the right or left, and whether it is
speeding up or slowing down. '

Find the time for the particle to first reach the origin. Give your answer correct to one
decimal place.
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{12 Marks)

i
"Question 4 START A NEW PAGE Marks
i
(@ () Provethatsin™ x+cos™x x% for -1sx<1. 2
(i) Find the acute angle between the curves y =sin™ x and y = cos™ x at the point 3
where they intersect. Give your answer correct to the nearest degree.
(b) Find the smallest positive solution, in radians, of the equation cos38 =sin 26. 3
(& () Write down the coefficient of x* when the binomial product {5+ 3x)"° is expanded in 1
E . ascending powers of x.
(ii) Which two adjacent terms in the above expansion have their coefficients in the ratio 3
2:37
Question S START ANEW PAGE (12 Marks) Marks
(@ () Iff=tan" A+tan”' B showthat tand = 4+5 1
1- 4B
(i) Hence solve the equation tan™ 3x+ tan™ 2x = % 3
(b)  Use Mathematical Induction to prove that for all positive integers n21, 4
1 1 1 1 n
et +t = ——
1 1+2 1+42+3 1+2+3+..4+4n n+l
(c) Attraining, a coach decides to organise a practise game between two teams using 5 players
for each team. The coach has 12 players to choose from, including the Ruse twins James and
Bruce.
(i)’ How many different practice games could be organised if there are no restrictions on 2
who plays on each team?
(ii) Find the probability that in a game chosen at random, the Ruse twins would not be 2

playing against each other.
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Question 6 START A NEW PAGE (12 Marks)

(1) A, =1"+5"+9%+.. . +{4n-3) and B, =3"+ 7" +11% +....
()  Write down the n* term of the sequence B,.
(i) 1S, =4,-B,, showthat S,, =-8n".
(ili) Hence evaluate 101* —=103* +105% ~107% +...+2009% - 2011
(®) The number () of ants in an ant colony at time ¢ weeks is given by the formula

N =150 000~ Be™, where B and k are positive constants. The initial size of the colony
when discovered was 2 000 and 5 weeks later the size had increased to 50 000.

(i) Show that the instantaneous rate of increase in the size of the colony can be given by
the equation %{:— = k{150 000~ N).

(iiy  Find the exact values of B and k.

(ili) Find the maximum size of the colony.

(iv) Find the size of the colony 20 weeks after its discovery. Give your answer correct to
the nearest 1000 ants.

Juestion 7 START A NEW PAGE (12 Marks)
(@ () Write down an expression for the expansion of cos(4 + B) and hence prove that

c0s28 =2cost g -1,

(i) ABCis a triangle with sides @, b, ¢ and a perimeter of length p.
AY 1 Ip\p~-2a
Prove that 00{2)—— 21/————3 e j .

(b)  An object is projected from the origin O with initial speed U mls at an angle of elevation of

. At the same instant another object is projected from a point 4 which is 4 units above the
origin O, The second object is projected with initial speed V' m/s at an angle of elevation of
B, where § <« . Both objects move freely under gravity in the same plane. -

.

(i) Given that the equations of motion for the object projected from the origin are:
. 1
x=Utcosa and y=Utsina —Egrz,
write down the equations of motion for the object projected from the point 4.

hcos 8

(il)  If the objects collide T seconds after they are projected, prove that T’ = — .
Usin{a - £)

e THIS IS THE END OF THE EXAMINATION PAPER
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Suggested Solutions
i N Solution: ’
i)
240
—— == tan 30°
oJ
oJ = 240

tan30°
240

&
B
=2403
Distance from base to James = 24043 metres L

(iii) Find the distance between James and Bruce.

Solutiou:
BS* = (240\[3T )z +240*  (Pythagoras' Theorem)
=240*(3+1) | K
= 240%(4)
BJ=240x2
=480
Distance between Jamés and briitd = 4oy @
k € Solution:
J‘% dc. ¢4 2udu u*=x (u>0)
-y —I'- it =y 2ud = dx
- J'f 2udy |
l; ul~u? x=—::>uz=z
Ik 2du
‘J":' —a? uz% (u)O)
! 1
=2[sm" u]f =-:>u2=§
2
1
U= (u>0)
= 2[&& " -j—-}—sin + G-)) V2 ¢
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Distance from base to Bruce = 240 metres (triangle is isosceles) ~
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A+B
i - - that tan@ = ‘
(@ (i) Id=tan" 4+tan"' B show nf=-—n. @
Solution:
f=tan™ 4+tan”' B
f=a+p where a=tan" 4 and f=tan™ B Mok Soud

tane + tan B
(o A) = T natn g

_A+B
1—-AB

" . . - «
(i)  Hence solve the equation tan™ 3x +tan™ 2x = v

Solution:

)

5
1-6x
1-6x% =5x
6x?+5x-1=0
(6x-1fx+1)=0

3x+2x

1-(3x)2x)

x=-1- or —1
6

but tan™' 3x and tan™' 2x are both acute (since their sum

i
L=

(b B
Let Fn) be the propositionthat:
1 1 1 1 2n
o +.n =
1 142 1+2+3 1+2+43+..+n n+l
doot PL1D for all positive integers n 21,
when n=1, LHS = l ()
~ LHS = RHS
CP(Ds
+re

@ gbLbS)‘b‘f'W{"ww ’

@ 2 g0 ffu"w”"‘

< —725 ), therefore x> 0

®

@ ’%ﬂéaltl/lb xXx ""1

@ 7@54’;‘?/
N=1

IiMaths\Suggested Mk solns template_V2.doc

Suggested Sofutions Marks ¥ Marker's Comments
A‘S’ﬁ uwme P(k> 15116 forn=k, keZ* P &/SQMP’L{”"-
ie —+—+ ! +ok ! :—2-k— " + 7
1 142 14243 7 1424344k k41 Rez
" Toprovetuefor n=k +1
i @ ,‘e?medréﬂ
rore
e hel L, ! L olkn) shasement
1 142 14243 124344k 11243+, k1) (E+1)+1
) k42
T k+2
had
Now LHS = -1-+'—1'-'+ Lot ! + !
; 1 142 14243 1424344k 14243+ +h+{k+1) .
| -2, 1 (by assumption)) éﬂbs’l"’lw " oo
k41l 14243+, +k+(k+1) 2 G AEEUMP
4
P, o
—(k +1){k +2) AP
v o, @ ghowmg, .,
TEl (e k+2) '
L2 r2)e2 complete
T (e+1)k+2)
AR +2k+1
T k+ 1Yk +2)
20k + 1)
T NE+2)
_2Ak+1)
T (k+2)
_2k+2
T k+2
= RHS .
CPCK#1) IS Frue
7€) :%AEE H.e Provapleof |
Moabtepadcal Tiduetion
%QU K“""«7('§D,.. «

J:\Maths\Suggested Mk solns template_V2.doc



http:O\-e.\.....ov

XY WY % er wmeee v v

MR R O —

C% MPEK N G

ScrlE ME |

MATHEMATICS Exfension 1 : Question..é...

Suggested Solutions Marks Marker's Comments
'ﬂ)ﬁt)m@m W St T s
NEwd oy LA 15 con AP g L=d o3
o T 3--(&*:)4- o Y .
Soon - Terw of B 1S (le-vu-n) o !'1
C’:‘? SR A;"‘-'"e"“' o . 3 - B
: IR AR el 5 W 2 G 2 e, ‘Z L,C'"- Y —¢atr—)
Plgais LA Hwey
= 'z; (Br-v)C-2) . .
At
L Fee 5, 5 ~lbntR
2 £
o= -—~gs: (:zw.) e x
( Foy wi™tarm Szu
e ML T o ey YN A . Seerll e & -lbown
3B A bt .2.;»-—-\»\
S d
. c.iv.., = "'BV\.‘L‘ q,.:a&,
2,,,5 Sﬂ" . " - - v 2 N -~
B b b A S = gty 4 A B ) ok (an- 1) a PRl G 'i".)
o2 oip ke 2l +-1.zow—_-.+—zcé,ﬂ,~*) ()
= w?{i& e 12 o B ..t Bu—te] .
- S TN g » (2.,,,_131
- Sl fl.iver:.c.s‘
= =8 4 A1 - st [ Eer s
.5 L.t 1 = By, Lo remes b
::: 2 S P
' Lol —lad + 65 —~L07 4 __. 4+ 2ecf — 20U Gon ot = DB = w= 26
— E——" - B e 2089 o nxogap
-y iﬂfﬁ'sl—'@-mz : (A—-g———igv)%f‘-) (\‘z;l\ gn -1 = zont R
oy L s - €50
Eol- P ST 3| Fere m=SO%
= . _:’1; For W oe 26—t =S a
e B e ST e Gt R
¥ ( / } dmar — By ‘i'o?wz‘f‘.?.x(' J
i B OS] LD "1(
OR Sowe s 2y rog £ =Le2D + ..t ~2x 020
s =20 2ep e DU oA RAB 4 ey 20T
BB e B G5 g L o LDRET] RS
= Arkn . Serielt ces Lo B oa=S|f A TR sl (MO = (bo g™
= Dy WIR T £ ¢ lonS | = —2 olqg 87TR
I

42om

TRIAL ME(,

MATHEMATICS Extension 1 : Quesﬁon.ue. .

Suggested Solutions

= Marker's Comments

&) “) BLEIED ese. e T S

Ths t Lt ot e o e,"' e Alks = kK (iso sop —(L58
o - W &c_—&!—t
M N  (LF8 8o — MY
At cp ek,
AN = kBeT
buk /ws e = L&eBO™waf  (K) drmnd i =R

k(150000 —)

—kt
eoty"i- B

1 For BAcH
a

M

k") Desto, L=0 M= Row>

£ =5 N=GO

Qﬁm = {50 OB ""3 VS50 &0
. A —LOO o00
B T (B oo o -
. wt /. e. =
Ao N = 150 oo —lER 0ed e 4

S e 2

ks~ g f 25 )

R e

= /5t ®on — (R OBD =
=B oo e

E3R- 1.

//+

s cals

- 2T

>7

| EAack

=

NG )/

m) Eor porsibta xeax M ﬁl\l =

e K(_Lso oo — ) =

- LSO OB

|| TEst. et B e cex W, e >
A
N entave Ak ceocls L3y

i n it B3 = LEO SO /
1 1e. 4
{ oR 1 = LSO o — (WG say @

= ) e = \

e s @ — L

Moy (FD DB

spmasren ot

sty (k) M = (50 OO cankd

oR ,

A whe "% > o

N LR&.JQE ot

n
ise B2 MQM ,
] | (0 0o 15O oﬁab‘ “teo soh
[Y
He | 2 o

2
OR, e e e mm s IEDAPO
2000
t

(W), £ = 2o N =
A v 4

28.. . y

= (50 B — LR Son @

g N O ] L 25
%. i ® 5

= S0 omes

» e T . e T
— L D> @ U

=T ES e " he 57 -

3Gl .0y

=ty 152 - Be ...

Cals ot eploaey

e DS oL SN SN

C h 2 et L&‘é‘fy

MR

[ e Eqpav,

=

WCALLISTOVStaffHomeS\WWOHURAH M Fac Admin\Assessment info\Suggested Mk solas template_V4_half Ls.doc



CPrt I UL e W2 (S N

Z

SKWCCGESTED SoLuTioNn

MARY]

K7

~)‘.‘) e (A48) = e AcoB — s A

lek A=B=0,

20 = co> B - 9wl ©
= -——(\-c«m"9)
& 9 csn 8 ~ |

Cons™s

NN

a Nt = athba o

C . A

. A
Cov A= bwom

[
Lo «
., Zmz(é{) - i = L;L+ Ch—-ojm
L Q\WL(&): LL+C,L—0LL +
2be
2w = bhets o ilbe
2bc
co ()= (b= a”
Lebe
= (‘\Q*a)z'— aL
bbe
= @—'Q%Q)Lmo\—o\)
Gloc

o«a“%.:: E(EJZ_QQ

Gblbe

. c/u'></1) = * _:J;:J?( gt;l‘x}
Bwt A M.ZLQS] ’hx@waﬁe,

(Conive RL)

(peobec)

WEPY
S7/v\<>w-,

A /\!80"/ CLUARCA0 L ew ()20
\' CAS)(QL) pes _1__ -~ Lo
2 be

COMMENTS

Toe womny Lot Heo
Lok Foc rot

w WA LA T L e o e Yo § 8 N £ N2

2 \jTW{g = WTem &£ (X\f&)?&; )
LV e U ee i (*}
e R

h = WT s =VTu B

Sidr Frome % k= UToimd -~ UTecoot siaB
e

L nm*mo(wlf%‘/wm““;‘g
L\:wr(wdwiﬁ-w%"@f’)

e

SN = T e ()

e
T hewf  (24f)
A s (-§)

Qzabion sal wrnbe Ao’
LJW "‘”"‘Mﬂ»
lya/ OLQAPL/WW% 'Rw W‘”

Reoth o ik s sy
P,Q/QY,QX_ M‘L‘w

L s poople gk Lok o

Sk mmmnnk dude core

Ao dastigarob U< V.



	ruse X1 2010.pdf
	ruse X1 2010 solutions.pdf

