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FORM V

MATHEMATICS EXTENSION 1

Examination date
Wednesday 14th May 2008

Time allowed
2 hours

Instructions

All eight questions may be attempted.

All eight questions are of equal value.

All necessary working must be shown.

Marks may not be awarded for careless or badly arranged work.
Approved calculators and templates may be used.

Collection

Write your name, class and master clearly on each booklet.

Hand in the eight questions in a single wel-ordered pile.

Hand in a booklet for each question, even if it has not been attempted.

If you use a second booklet for a, question, place it inside the first.

Keep the printed examination paper and bring it to your next Mathematics lesson.
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Checklist

Folded A3 booklets: 8 per boy. A total of 1250 booklets should be sufficient.
Candidature: 128 boys.
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TCW
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QUESTION ONE (15 marks) Use a separate writing booklet.
(a) Simplify:

@) V72 — /50

(i) 3v10 x 4V15

(i) (2 —+/3)?

(b) (i) Evaluate |2 — 3?|.
(ii) Solve |z — 2| = 4.

(c) (i) Find the exact value of sin 225°.

(ii) Find sec333°11’ correct to 2 decimal places.
(d) Factorise a® + 1.
(e) Write down the domain of y = /z.

(f) Complete the squares to find the centre and the radius of the circle with equation

22 — 4z +y? + 12y = 104.

QUESTION TWO (15 marks) Use a separate writing booklet.

(a) (i) If 10 — vb = 10 — 2+/5, find b.
2
44-3v2°

(i) Rationalise the denominator then simplify

(b) Consider the straight line with equation z + V3y—3v3=0.
(i) Find the y-intercept.

(ii) Find the angle of inclination to the positive direction of the z-axis.
(c¢) Solve |3z + 9| < 12.

(d) (i) Sketch the graph of y = 2 — 9, clearly showing all the intercepts with the axes.
(ii) Solve 2> —9 < 0.

(e) (i) Sketch the graphs of y = |3z| and 22 —y — 1 = 0 on a single number plane,
clearly showing all the intercepts with the axes. .

(if) For what values of £ will the equation 2z + £ = |3z| have at least one solution?

Exam continues next page ...
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QUESTION THREE (15 marks) Use a separate writing booklet.
(a) Write 0-034 as a fraction in lowest terms. Clearly show your working

(b) The point 4 is (3,—5) and the point B is (—1, —3).

(i) The point P divides the interval AB i

ernally in the ratio 1: 3.
Find the coordinates of P.

(iii) Find the equation of the perpendicular bisector of AB.

(¢) (1) Show that the perpendicular distance from the point (—2,4) to the line
3z —y — 10 =0 is 24/10 units.

(ii) Hence, or otherwise, determine the number of times that the line 3z — y—10=0
intersects the circle (z + 2) + (y — 4)% = 40.

(@)

The diagram above shows the graphs of y = 2% and y = %:c + 1, which intersect at
the points (0,1) and (2,4). The region bounded by the two graphs is shaded.

(i) Use the diagram to solve 3z + 1 < 2°.

(if) Use inequations to describe the shaded region in the diagram above.

Exam continues overleaf ...
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QUESTION FOUR. (15 marks) Use a separate writing booklet.

(a) The nth term of a sequence is given by T}, = 13n — 15.
(i) Show that the sequence is arithmetic.
(ii) Find the first 3 terms of the sequence.
(i) Ts 2651 a term of the sequence? Show your working.
(b) Consider the arithmetic series 180 4 168 + 156 + - - - .
(i) Show that S, = 6n(31 —n).

(ii) Hence find two values of n such that the sum of the first n terms is 1104.

5
(c) Evaluate Z 10 x (—2)™.

n=2

(d) The fifth term of a geometric sequence is 224 and the tenth term is —7168.
Find the common ratio.

(e) Find the limiting sum of the geometric series 1 + % + 593 4.

QUESTION FIVE (15 marks) Use a separate writing booklet.

(@) As=———— ¢
800m
1200m
60°
B

Henry completes an ocean swim by following one lap of the triangular course shown
above, swimming in the direction indicated. The swim starts and finishes at point A.

(i) Find the exact area enclosed by the triangular course.

(ii) Use the cosine rule to show that when Henry reaches point C he still has approx-
imately 1058 metres to go.

(iii) Use the sine rule to find, correct to the nearest degree, the size of /A, given that
it is acute.
sind sind

(b) Prove that 4 & o~ g

=2tan?9.

(c) Given that sinf = —& and cos@ > 0, draw a quadrant diagram showing the angle 0,
then find the exact value of cot 6.

(d) Solve tan2z = 1, for 0° < < 360°.

Exam continues next page ...
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QUESTION SIX (15 marks) Use a separate writing booklet.

25
(a) Solve = >3.

(b) The straight lines with equations 2z — 5y + 10 = 0 and 3z — 4y — 8 = 0 intersect at
the point L.

2
(i) Show that the line 2z — 5y + 10 4 k(3z — 4y — 8) = 0 has gradient 5»1_—2): .

(ii) Without finding the coordinates of L, find the equation of the line through L
with gradient % Give your answer in general form.
(¢) Consider the series 1.01 + 1.01% + 1013 + ...,
(i) Show that if the sum to n terms of the series exceeds one million, then

1000000
—+1

01"
1.01™ > 101

(i1) Hence find the least number of terms of the series that must be added for the
sum to exceed one million.

(d) Solve 3cos@+cotd =0, for 0° < 6 < 360°. Give your solutions correct to the nearest
minute where necessary.

Exam continues overleaf ...
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QUESTION SEVEN (15 marks) Use a separate writing booklet.

4—z

1+
() Write down the domain of f(z).
(i) Show that f(z) = f(z).

(iif) Show that f(z) = 1—;5—«

(a) Consider the function f(z) =

(vi) Explain how the graph demonstrates that y = f(x) is its own inverse.

. . z?
(b) Consider the function y = Tra
(1) Find any intercepts with the axes.
(ii) Determine whether the function is even, odd or neither. Show your working.
(iii) Find z when y = 1.
(iv) Find the equation of the horizontal asymptote. Show your working.
(v) Sketch the graph of the function showing all the above features.

(vi) Write down the range of the function.

Exam continues next page ...
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QUESTION EIGHT (15 marks) Use a separate writing booklet. — Qi’.és_ngﬁf__/,. S U S Q_U_E_slloﬁ_ A
a) . i ,/71—5 6/2 - 52 - = (0 - 2
(a) Use mathematical induction to pr % 6" + 2 is divisible by 5, for all positive o) ar. [; - Sz e NN L R
integers n,. ——— T S S o= /. = 0= Jao
_ . b = 2o /
(b) For what values of z does the geometric series o h o x4Jit = 2 Jiso v )
142cosz+4cos’z +8cos®z + .- = lax 548 ('7) . z x 4-3/2
SETYD - W - - HEI =Yy
have a limiting sum, if 0° < = < 360°? o = ko N W2 N
9 = 2(4-351)
¢ po —_ —_— R i i —_ e —— - - - LT ——— - me o
] B ST ) MR LY S N i A
_ = 7 - 43 v _ = 3a-d _‘Z(__
c y=b . .
T(acosh, bsind) RUR (A"_L.__./_;l::l‘:!‘_ E,_/-“‘_' ‘Ll,,, ) ﬁfj -3/ =0
= 5 / = ~L x +3
. - Y5 )
a > B e
d fxeaf o= "61"““/"1’5 5.3
"N-2 = o~ - N [u-/ Wom«uru[oz )
o — A= Y . . . .
= — ] X =6 o oz -2 Tl
b y - _b \ e T TOTTT s T T e e e = e S R >GLL‘- T -0( = ~ s en Q"?"(“;wu&:ﬁ'”{’( :
! . - . ' y =
When the unit circle 2 412 = 1 is stretched vertically by a factor of b and horizontally (‘J o s A o 3 foux = - ; v
by a factor of a, it is transformed to an ellipse with equation (Z)* + (1{;—)2 =1 — W 225° = — J—l_’ / < = /S‘: o
i 5 S - s e . - — . - p— . - - - b2
The diagram above shows the tangent ¢ to the ellipse Z; - %; = 1 at the point o / Ao i _1_ . (9 l?vu—q / ( (2
T(acos §,bsin f). The gradient of the tangent ¢ is —2 cot 6. The ellipse has horizontal nse T | € 3 /2 v
tangents at its y-intercepts, with equations y = b and y = —b as shown above. The T o e U, T T = < 269 < T -
origin is O. a) . .58 333 ” s 1% (’u{’) LoA < 3x ( 7 /
. v’
o o o [ve reweiwe penaTy, A T AR {
(i) Show that the tangent £ has equation 6 + yszne =1 oo souone 1 < ( ’ -
(ii) The tangent ¢ intersects the horizontal tangents to the ellipse at the points C and ‘ﬂ__ _____ (CH—I ) (a ~a+ ) Ll - / (o U) an .o L 90
C’, as shown in the diagram. Show that
= (asecf — atanb,b) and C' = (asec§ + atan b, —b). ) P 2 } 0 v =3 (%3
(iii) The circle with diameter CC’ intersects the z-axis at D and D'. Show that ; o l/
OD x OD' = a? —b%. fl x —4“4 M;/“"Zy*% = o w0 L .
(x-2)" + (yn) * mw (e.)("){ W dy ax+ L =[]
yEEEN Y=2x-l
3] / oy af Aract
END OF EXAMINATION countre = (1,-—6) actinn =12 oty Ve Ve one Sk o
o
N/ L0
a
e - / [in’:efcc{,h]
15 e




_QuesTion 3 . AvesTion i %

(o et Az _0:03u3U3M ... | (e U)o o e @. - _ . .. o e - /oxlf —'07<8‘+10xlé -(0x32
{oox = 3-4 343434y -- '__«.14__ L Ldotana = _ /3( L) Ll_ - /: e (’r) B T - -[n I = 13n- (5 (’3(" ! ~l§)‘_ _:, HO —p0 £ (b0 -320

s 31/7 L faaa S N-1S -3 £ 23 = - o0 -
e 3 /‘——5 - . : , Baeag o .. 5 Tkoo /.
= 3Y ' v~ e = 13 |/ - - oo

. So A2 seqiance 5 (o7 Te = 22
e 2 ] T LR L enMmebe wdPn L3, | _ . ar :
_________ o P 2l s I L L ge= e

: — e ) Tz BaslS . __ar?.z -7l68

Y evele s Guen)” w e TpE BT e b

R. 0.03% Z0.034+ 0-0003H4 0:0000036+4 ... e o e B )
= 0-03Y4 ) So _rdﬂ” = L othfuee ﬁb::./;u:gw“'““ _—_______Tl;_:_ié_:_/_r_h ar4 21

97 = 20 x {0

o
1o

1
X

= Y _/7: 310 5w fengent Ao fL2 T T o=
evels ool «\A—Y‘Mb@ 7-(?'_ L = a4

N . - - A __ — -
- %5; 7) Rt v ' (@ 1+ 2+ + ...
il @ S 2L

o - . - R B Llll) ~ KAt 7—% =z 6%/ . i - - o
&) 4y . k(3~r) ._6(;1,:3.), S Ba-tg =265 | Ofi e=ty =2

13 (¢ x(o o D2 v - Bu = 2666

_F_L_:_( 3..&3-! -, :_’K:_:’._)_ w205 4 v , 5,?; = —

_ . ) PR S
- VDb gy R et g2 v L n et R g awbgar L R e

_ (l __;.‘_f" . _..,4*_____\1.// I P . I e 0 2651 L ol Aernnia The fequpecel 3 .
— wot, * 2
. . . - p— - - - ——— — e e [SRUUUUY /-4 [N e i
@ A(3) B( 3 J) _ ONNT 150 +168 4156 ¢ ... A = 5
S =31 ‘/ I . . AP a=ztfo, o:z- I -

- - e =
& = [ 3:;3 . F’:q ) e S - - ..(360} (n l)( 11)) e e
~ e - N . . — . e D I R S .%(3;1_,_}0‘,}_ _-_I_/. . R Lol

v = 6n(3! ~w>
L HinpoinT -/ R AT - - - - - £ - - e N - cm e e e e
(m M'«g = (3 ! 2_3) ) 2 L . L . o . el -
e (e S B - T @ ket Seomow | T
Oﬁﬁbl:;\‘ke - __34-5_ 6"\(3/“'\) = I/Olf
. — bt i Bbu-tlod = 0
2 v’
<L Bopomr oF A8 - nt=3tw pupy =0 B
n

+ 4
) & ov 23

e e 3

1

1 !

.

®ox

, —

N s

N

Y
n




_ QuesTionN 5 Quesmion 6

S e e e e e Lo xyEReN _ b e e - s e e e - ; -
f 2. - A . (e J-0 1/ .,l—l-ot"f ror o
()—prz £ x R00 X (200 X 41,4!,\60 o (O() {‘0“ el ____\<J,L_<,,_3_6Q~_ e R e J AN A . S

- . . 3 o7 »~/o/__r‘;l<>/
e wpo0oo x B | few 7—_’_‘.._—.__#_.0_“\<“2 l,\g.i‘_-‘i-.Q e (a) ‘-Tm 1 2R S R L

240 o000 /3. 2 e A LT g = o) S & 107 (ropt ,)
e e e A B e T iy T 7 - 3 (e - ! n- B /
- ) i k{"n; worn o150 o 2 (s) 2 (xe5) JEES / (1) : ——r
G ACT - poo®sme0 g rkoox0oNebe’,  x = 17—{°,!!1’_§_°,101-§ 2904 zag® 3(x+r)‘:zr(x+r) \< 0 , XY _
- n
4C™ - bao ot §14tto 000 — 760 oooz/ s " Qwr)(a(ur) —u’)\(_ o x -5 = 70/ (/-O/ - /)

- - - - - - - - .- B 3 - - AL L0 B \ - { £ G S
 ACYE (w000 S I _l/._____ é L a)x=e) Lo S vV B oSa> reee wno
ke = B0 JFE — /(EE______,_ . c— - N e

cort - /ooo ooo
B SESNL S e S AR | rerfremary 5 veo

(o1
Y. = e 60° B o S
/-0 o
oo oo JF V__( L b)) 2x- Sy et tl(3n ¢y-8) = 0 _ . =2 _’°_fl°o_(°°_ /.
_atwh T 1200 X 4 - - . 2x- 54 rlo + 3kx THey —Pl =0 mn&yufcd
e koo ST o - (‘““)x —rrf‘*k),ﬁj-__(g—[k =0 , e

(,,1 .so(vxuj a
Tamh =33 0 T S i T T _;‘7": T2tk 0 4 (0-d ! /‘»’j'» (/oo(;v:o!? ,L()
P — S - o e — —_— 1. s (T
T 27 T / S S¥Yl '

- o T ‘ TR s T T \ 1 T - T - PO -‘__:(4‘ ’ _z_ -[-_Jk T ) [ T /0 ro /-0 / ,/
AT (et ) : et S T e
, | w1 (%)
y - - » Aot 925 _gnevg
LHI = 4 6 - e . - . e e e - . 1. 5o af _
) .as e T G | e Arie -2 . pt ba actelesl Ao obFla
, P L L
/m&(ﬁsme) O (I- Smo)

-fka [agadl m%d\-‘
e o e e e e e Sl I R S P2 an o~
(I —SMG’)((r'ub\o)

_ - - N T - [ or USE FRIKL AvD ERABR TO FMD n-qzs]
= AMG Fah¥l - anf ,uuw& ) =L /-

- Line 2

[ A e - e e e o - - - “

A Y @) _3cere # ot B 0°e (3¢0°

=0
o ;‘M R T_ i : - B a et Ang _wnfr ot/u,./# —l . Jeoso +  cos@ - N

= ,?:fa:f&‘ I B S An—§ag w10 ’:i(ﬁ'&"‘j—?_):{)y wo(3+5h) =0
= . RHS o o . o 4&.*_./%7#2».0,4‘:_3_:«—&‘_,_r&. .=

(9] tos@ = 0O w>.,“h9:—j/
Fa~ o +2 =0 ]

G . E GENERAL. Form j

7% b
// G- ‘70)/0‘?":1&’,170".,,/ 3¢0°32 "
et /

~
@
=
<o}
N
-~
e}
"

T




BUESTION 7
@) o)

@)

ai

(v)

Q

(v)

- H-%

/ﬁ ’7— [+ %
f[ X = Y-
{+J'

rERY D -y

. 5 T
(+2 1+ %
= { - /
14 3¢
7: H’L) O A A,jlp_y—hcﬂa 7: f MA//Lo@
Aot /MVV‘? - l/

/(7( ! awnt —anol

= ——-—;— - A ol
7 [ / 7 1+ x ‘\ ) ]
I/ [ (oTERCEPTS

V[ msumerores]
L HutErgoca]

) () v =
[+x?
- b o = |
atan A=0 /\J- o =0 /
PW YN 7:0 x )
>
w =20
@) Aot 72{".): ™
l+xn™
Flr) = )
[+FH)E
= x
[Frw?

5o ffe) L e even froetion,

(}ii) A /:/‘—’:,L_/ x

) 7" ol /
7 -~ A x '
Fo =l K Ahe Morgentul  sigupfote -

@H’, ADHP‘I\)TE]

[ oricnw Anp
porets (-1,4) (II{)]

o0y (I e

(Po-‘\d\,{( ?v\,\fb».{m
ot )(:ié— (7“‘4&)

(V}) Ra»g/b N




@Vﬁ”lol\[ ¥
@) A wheeo w=l Bxe"+ 2L = 13x6 +2
= §o
- S x (b /
50 Ao AAohr vetid s g fu«f =/ .
8. J—u,,:ﬂ,,-u_ Aok /fTA—L/lfa/(zw_xu/vf;—: Artan 709-/ a/m?ﬂﬂe /lvﬂ?a//(
L appone Bx 6" +2 =5M )fo./!owd’.:\»vi"—?\/Ml/
ow I3y 6% = 5mM-2 )
=kt

we  prot Aot San alfetluneict L e
. 3x Y L2 5 anrikle by 5.
j} W promt /3x + iad 7

Bxe ™ ra = (1Bx68)ce! 2 P
S (smM-2) x& 42 Fro
= 6[,04) 12+ 2
= ;(6M) -~ 10
= 5’(6/‘4 —z) Ao D sliasdte

AAalce

4/7 g 6M~-2 L an Aw‘71—/.

. If fo’lz(»cb\-/) 04.—3./\, /4_\/% A o B 47 st la et cal
(#o+ani Fou

A e,
cwcuumv)

(+ 2 Cosx +
l/(cou.mo‘«‘ -N’b't'.")

or Leosu
o & /c"w%kj At ( Zeott ¢/
= et (

feosTw + Pcos s -

(b)

r= a =/

1
41:&057(
3 ° f 4J:J- 2
i3 . o IO 2 J,—
i o N 1ud H L . 3
i 7

: 3oo
LS §
3eo ':1‘ i

o H 1
éu\‘: i

60° (% (120’

v~

Selwfion

/ wencd ov\‘(,{\< 3¢0°

(¢

a)

Y=g, 2w (x=x)

f'w—ywvf A

-

a,ymk&—aésﬁ.‘& = ~bNeis® ¢ al cocr @

e

— bxn8 - —_f’_caitG(x—aw.rQ)
of
bsm® = —beas O (,(_,,W,W)

oS E

&(b(ah“& + oy 61)

b cos & + @ =
bu «S 0 ¢ ooy e = al
b ‘/qlo aé
/

Zesp # Yshe T

o

an 1"ow‘7-uzv(‘ A

M/L\I/M. A___b —_— fC
70 a P
X s / s
o = - 8tk
e = O -~ St &
ra
» = « e s @
i cos &
= asecd . o faul
(a.nc@—a/ma@lb) /
e 7:~bl H cos & A oY o
ot
X =T afoasi &
cos &
x = e el - o forv &

@i )

b
le&_;..é AMS =

e

ot evelo }W‘au«yf&r CC/)

riee® 4 o Forn & «4)
/

hove  candne X

-
X \D' s X:(C(Iec9)0~) /

e
=

Now/

00 rop'

g cX=xp=xp'
v Cx?*= 6L+(Dt.rec9—(a\rec9—afnu@)
CXY T bry atfoute /
Cx = b +artaur@

(zx 4ech - c)()ga_rece ¥ cx)

:05169—‘

{+ fapt @ = SCC-L(‘9

= alsee 9 — b attaur &
sec’ fante =

= a (/H,c & - /-om“é?—) - bl

- -—bL




