
BAULKHAM HILLS HIGH SCHOOL 

Half -Yearly 2013 
YEAR 12 TASK 2 

Mathematics Extension 1 


General Instructions 
• Reading time - 5 minutes 
• Working time - 2 hours 
• Write using black or blue pen 
• Board-approved calculators may be used 
• Show all necessary working in 

Questions 11-14 
• Marks may be deducted for careless or 

badly arranged work 

Total marks - 70 

Exam consists of 7 pages. 


This paper consists of TWO sections. 

Section 1- Pages 2&3 (10 marks) 

Questions 1-10 


• Attempt Questions 1-10 

Section II - Pages 4-7 ( 60 marks) 
• Attempt questions 11-14 

Table of Standard Integrals is on page 8 
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Section 1- 10 marks 
Use the multiple choice answer sheet for question 1-10 

1. 	 The graph of y = x 2 (3 - X)3 is best represented by:­

(A) 	 (B) 
y 	 y 

~--~--------~~--~x 

(C) 
y 

~--.__~--------~--~X 

2. 	 The acute angle to the nearest degree between the lines 3x + 2y =6 and x - 4y + 2 =0 is:­

(A) 20° (D) 70° 

3. 	 The solution to the inequality 
x .

--< 1 IS:­
2+3x ­

-2 	 -3
(A) x ~ -1 or x ~ "3 	 (B) x ~ "2 or x ~ -1 

-2 	 -2 -1
(C) X ~ -1 or x>"3 	 (D)-

3 
< x < 

-
-
2 

4. 	 The equation of the normal to the curve y = (eX + X)3 at the point where x =0 is:­

(A) x + 6y = 0 (B) x + 6y - 6 = 0 (C) 6x - y + 1 = 0 (D) x + 3y - 3 = 0 

5. 	 The point P(x,y) is on the interval AB such that 3AP = 4PB. If A has co-ordinates (-1, 2) 
and B has co-ordinates (6, -5) what are the co-ordinates of P? 

(A) (2,-1) (B) (3, -2) (C) (-22,23) (D) (-27,26) 

6. 	 How many different arrangements of all of the letters of the word POLYNOMIAL are there if 
the L's are separated? 

(A) 907200 (B) 181440 (C) 725760 (D) 1451520 

2 




y7. This inverse trigonometric graph has which of the 

1- ­
2 

3n 
2 

3n 

following equations? 

(A) Y =;sin-1 G) 
(8) Y = 3 sin-1 G) 

(D) Y =3 sin-1 (2x) 

2 

8. f dx 
9 +4xz 

(A) ; In(9 + 4xZ) + c (8) ;tan-1 c:) + c 

(C) ~tan-l e:) + c (D) ;tan-1 (~) + c 

9. The area between the curve y = 2 + cosx ,the x axis, x =!E and x = 1C is rotated about the 
Z 

x axis. The volume of the solid generated is :~ 

(A)~ (8) 9n 
2 

4 4 

f 2ZXH dx =10. 

22X+4 Z2X+4 Z2X+4 

(A) -z-+c (8) In 2 . 22XH + C (C) -+c (D) -+c 
lnZ ln4 

End of Section 1 
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Section II - Extended Response 

Attempt questions 11-14. 

Answer each question on the appropriate page in your exam booklet. 

All necessary working should be shown in every question. 


Question 11 (15 marks) 	 Marks 

3a) 	 If P(x) = ax - bx2 + 6 is a monic polynomial and when divided by x - 4 the 3 
remainder is - 2, find a and b. 

b) (i) Express..[3 cos x + sin x in the form A cos(x - a). 	 2 
2(ii) Hence or otherwise solve ..[3 cos x + sin x = 1 for 0° ~ x < 360°. 

c) 	 Find f cos x sin4 x dx. 2 

3d) 	 If sin a =~ and 90° < a < 180° and cos b =~ and 0° < b < 90°4 - - 5 - ­

find the exact value of sin(a + b). 


A 3L 
L T is a tangent to the circle at C. 

Prove that this tangent is parallel 
toAB. 

e) 
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Question 12 (15 marks) 

a) The cooling rate of a body is proportional to the difference between the temperature of a 
body (T) and the temperature of the surrounding medium (M). 

ie. :: = k(T ­ M) 

(i) Show that T =M + Aekt is a solution to the above differential equation. 1 

(ii) A hot metal bar of 10000 e when immersed in cool water of 15°e for 5 minutes 
cools to 8000 e. Find the temperature of the bar after a further 10 minutes. 2 

b) There are 4 teams of 8 players. The players of each team are numbered 1 to 8. A 

group of 6 players is to be selected from these 4 teams. 
What is the probability that the group of 6 players chosen will have 4 players with 

the same number? 

2 

c) (i) 

(ii) 

What is the largest domain containing x =4 for y = x 2 
- 4x to have an 

inverse function? 

Sketch y = x 2 - 4x for this domain and its inverse function on the same set of 

1 

2 

(iii) 

(iv) 

(v) 

(vi) 

axes. 

What is the domain of the inverse function y = [-l(X)? 

Find the equation of the inverse function as a function of x. 

Find the point of intersection of the two curves. 

Evaluate [-1([(1)). 

1 

3 

2 

1 
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Question 13 (15 marks) 	 Marks 

a) 	 Prove by mathematical induction that 7n + 3n is a multiple of 10 if n is an odd positive 3 
integer. 

b) If a, p, yare the roots of x3 - 5x2 + 4x - 2 = 0, find the values of:­
1(i) 	 a +p +y. 
1 

(ii) 	 ap + ay+ py. 1 
(iii) 	 a2 + p2 + y2. 

2 
(i) 	 Show the Cartesian equation for the parabola above is x 2 = 4y. 
(ii) 	 Show that the equation of the tangent at P is given by: 


y = px - p2. 

(iii) 	 The tangent cuts the x axis at T and a perpendicular to this tangent is drawn 

from T to cut the y axis at R. 

(I) Show that R is the focus of the parabola. 	 3 

(II) What is the locus of M, the midpoint of RT? 	 1 

(III) Find the area of the triangle TPR in terms of p. 	 2 

c) 

1 

6 




Question 14 (15 marks) 

a) 

b) 

c) 

2l-cos28
(i) Prove tan () = for tane ~ 0

1+cos28 

3(ii) Hence find the exact value of tani in simplified form. 

Show that [ex) = x 3 + 2x - 4 has only 1 root. 2 

T 

h 
N 

c 
60· 

A 

B 

From a point A a person notes the elevation to the top of a tower CT due north is 60°, 
After walking to B on a bearing of 120° he notes the angle ofelevation is then 30°. 

(i) If the height of the tower is h, find AC and BC in terms of h in exact form. 
1 

(ii) Find the ratio of the distance AB to the height of the tower h. 
3Give your answer in exact form. 

Find 10gb(.JXY) in terms ofm and p. 

End of Exam 
7 

4 



.' ," &,oJ,o'" I. 1"\ •Cho;CJ2... •• S <> Ioh~ns 'tc L:l -i '(p.c\'j .20'? ~x+ I ....'C!.t) , .... 0,,, PGl. 


,. A :2.. b ::LC 4; B 5. {3 ~·o ~C:05 (~- 3<:» ::;:.., . .hJl:;- L Lc P :; ~o 

r ' . ~L')(1""3o")"'~ /'f' . 

10 • C 1. D, ~. C ~. 0 10. D .. ..2. ~ • '. LL CP : LP Q C :::-::L 

0 If\ 
x. - 30 := '0 300 . l.!..!

~~"._ 2 :L:: "10°) 3~~ CD ,(A-/-k.,_k. ~..,~+ Ih~r .......) 

!I (1) PGi:) '" h 3_ botl.+, . 4 L Pac ... L 13M <:>;;l- a 

11\ (1) f c~;C. St,., 'J- Jx. /,.. IfI'f JJ --' I 
men; <: ~ a. "" , l!; . ~ t.<-t<n'o,. L (J'" "-'tCAl 

" 'i lJ<a;X 

) d /. S \ 4-..... -::: i,,+ester 000 c>C.-k L) 
p 4- ~-2 .', -2---(+)-bl~2J+j r~(""""-'J·~ S{c:)S'X.S.l...... .)L\!J "II. •( ) .~ 

:. -2- ~ '4-,'-6+ ~ ., . J .4- 5' .... LSPrf>=iJ.c·/t ;;:.~t:) 
_ 0 ~S;i.. s ...... J('" == J- S',.... I :x.. +c:. 'i' (~. d:i. _ _ / J'-~' I~ £' 

-12... "= _ 1'- b 5 \y S I,.., GIL TI'f:.!e.. Q ~YVJI'fC ;s a..re­
b :;. -72.....J - 11 n JI -\ If\ _K c.!) S,;.. eo.,;-:!. 60S b .,..1. - fT""'. L.T...) 1...:/ 

~ :: \ b = 1.Ip ~ 4- kJ. 5 12 'i) (1)'.. ':: M..:f. A-e..- leA:\Y ~ "I. r?' *' It.. t- 4". /.""\ 
A.. ~" Co (!) -:;="7 rt.te,; > T - M -..(,j.I 

~C'\J3 O<I!<>L +- Sf...-.L,::: A.UJ~ (;x.-...\ 7 , . d."'" '" Jz-Cr-M):; tJU 

.e ff S /J. (&J£>I.. C 0 .so/. of- A s~,,:>L sl" 0(. :. s:~ (<Z.J- 1,) '" S ,.:.. "'- CooS b+-('05Q. S ~~b qg::; .k 1/-.... j!.e ,fJ.:.,:,~(j) 


-'..Ac<>S","",G A...,~ .... ,", I '" l .~ a/~' ~ dk :..-'ec.r-t-<) (}) 
_'. ,f..t".L ~-L -:::;t o£:= 30·CD ;> 3 - .2.J4i , . .'. 1-:::. tt +A .,{ck.; A. su':" 1 

Vi . ...20 ( "r=, IJ\\I~ . jl::;.....J.r.. C., - Mj 

A-- tf3\L L''\'- -' . •_ v~./ +- '..I L Co, ) T ~ M+A....I<k f'1",5 
A-:: .2.(J) ~ T:;.. (<000J C t-:: 0 


~o:.:>L t-s~ .... -:>L :::: ~"J{-3D') -~ 1000 "" lS +A-~ 0 


r. .,- ~- f+- = "f is .p 



'Z
 

\1
 

fI 
9. 

I' 
\\ 

; 
IW

 rf 
~ 

6"
'\ 
~
 

~ 

I' 
~
 

, 
r

-;
 
~
 

\ 

" 
( 
. 

-I
 

()
()

 

-
~
 
~
 

~
 

~
 

rt'­
<1

\ 

r 
tI

\ 
\1

 
..\

­
\, 

F 
II

 
U

L 
~
 

,1
 

II
, 

~
 

o 
~~

..
.J

 
V

l 
.., 

.V
\ 
~
 
o 

I 
~
 

o
Q

 
+

 
fI 

~·
CA

 
.,.

-..
., 

U
\ 

0
\ 

;:>
 

,....
... 

'\
 

~ 
U

\ 
..o1

..J 
CO

 
00

 
I 
-

~
 

~
 "

 
U

\ 
()

 
0 

'" 
.,J

 
tn

 
v\

 
'\

 
. 

0
. 

(\'
>0

'\
i 

\ , 

"" 
• 

T
 

IN
 , 

e
, I.

 

V
 

y. \1 +
 



- -
.c

 I

e 

0 II
 


-J
l 



r4£) i, 
I - (.o.S2.~ProV"!- -It,...... e :. 
I +- t.c!)S 2. c9-­

r<HS:: 1 - ( ,,- -?-s,.:. 2&>-) 0) 
\ +- C2.~ - I) 

- ~ . !r.I;'~
l-e-dS "2-61- CD 

'::. J4o......,l.(L 

-= -In", <9­ . 
\ - c.()C 1rli')~~-,r : 7f­~.. t 
I ..,.. cos:~ 

"J -aCDf -+ rJ=r. 

.fi-( ¥ 
:' ,~)l_ .ro 

..u-( 5-1 
--~-
G+I s;: -I

if~ ~ . c.[2 _.)'a. 'ft 

'I hA~ 1-':: 
2 -, 

:;! V3 - Zli. 

'{2-, CDctrvW~ ~ 
J. _~,~ 

"b) ~(J.) 'a ")L '3+ 2~ -	 4­ ';)L:;: .-~ +hJlf 	 b,* iX.. >0'
if?; - ­

'.rJC:;..) '":. 3:x.. 2.+2­
. '2 


N> -: :>(. '2. ~ (5 ~r alA.. 'C(.. _'. '3,x.1.+-2. ~0(0 

-, 

... 
,. t...-::­ -...t... + ..AJTi ~r aJ,.( ~ .2J3 ;2.. 

....... .p 'e,.) u. It; c.I-<M~ Jr .J1 >L. 


- +(4-~)~c.A. ~ ~n>.fk ~'" O~~ J ~ 


~ I( ;{\~ J-- I Ptta.OL ~ h<: k c..(.. (0 . 
 ~ ~ (fi~-I) 
.<J"S 

441i.o J.. Vl3-1 . ~ 
%e...tC..- (s t!> "'" ':t 1...-00+ 

0) (tj xV\.6> A tT ~ ~ I:JD. -:. .J,. 
Pr<­ "'.V \:). . CD 

.: . Ae. = _~ ::!!) 	 Pre-;Ji (o.c¥ 1"07: f), . 
~~. U3 

~I'J:::r.,. be, B~ ~l"":ltaJ~ 	 fO C. ~ ~~- . nd) 
6C",,"...A.Ji .. J I I~b:L~3"".... I OJ,, ...3.:t' "'f' 

(i',) LCA.8 e;: Il.o tJ ~,+8 =-i:£.. I. ·.\o~b'Q{. + sl1.Y ~h'\ CA.~ ~ 
Be 2. =A-c2. + 4 t3 Z~.2 /\C. A-ll c",.I2.0' 3 '.oj!.'" .... .;2. 1"'Jb'f ~ P. SCD 

"342. = it -+ :x.:l. _ Nt. . M- 1"0 f ";" C. <>. -t lojb'j -=tl.. . 
~ - · x.- (I CD I 

A-- .. _ ..e"z. l.. .J!" . ""2". -- c .... '3..t "" ""- - ...... .to 
.3 - ~ +.,... + ..-t-X) Sc+~~f> -e 

~ 2..+1-. "- _ ~ ~ (1);.- 3 3c..+ 'ttl" 3.....@ 
- J. ...r:, 3 (3)'-® co...J -; "3""-r 

_ • -j... ~ -::b. ± J h2.. +4 \ <gk2. r.\ -' ~ J..-=- "3 m -p .."~.c.L .•• a\ 
va,. a: .. 3' 	\J; 7 ''''\!::7 

.1 :;.. I.) "2.c. ~;2. ('3 M -p) -= p 
:: -]::.. -f {" '3"3h : ..!. • ., .~ 

( S3"" 3, . 	 • ,:L . , c -= 'if. - b-... :: ~--~ 
!1\ 7' 



--

r 

.. 
.~ 

l"j1~ -::. 3~ -e. IA~ ) ..' 

[~b"L ~ Je-2~ )(0 
7 

~~\A~ lOjh ~'---~-j 

=1.( l"jlolL;I- ItJl.:D 

" 1(3e~2'" +3"'~f)1 
_ -5-(2p-ffh ')
., 

~ (~l:L"j -= ~e:;; 0J 
t1e.~c)G{ 2. 

IOJ b(;x ~ a) ";Om 

~ I"' 3 
.. b -= 0;:(::3 

::f-:;. _b; _-CD "'. I 
J 

tO~h,....3l :: f' ( CD 
, r ~ 2 t::\ . 

_, \:> -;:x. y ·-0 

bP ::- b"3m rn + 2.r,_~.· r~ 
b
Ji5 - \'t-. 0..;"j7 

• 7 _ 	 31'1'\'d - b .-=:-, 7 f 30m -pV --I';; ::; 0 

ZJ ~ '7Jr---b'S.-""-f 

Y" bJy- --4T CD
--Q) 

<i vb r",}... 	 CD 

m 


::>c i: 6 ~----
[b~-~Y 

- /6""-
b~-~ 


". bh>-~1"l
" 

~ - 2""
-b' =j r~1­ CDCY 

~"'-'-- .e,. ae - 2..". 
'C b' 7.,b	 t ;=;­,". G 

\J 

~ Jb ~-r~ 

,. &~ ~'!f)J... 


lo~..f..~~. w, m l-to CD 
-::: 	 rq..

, p _ Cb W\)e, 2­
b - ~ .'J 


