BAULKHAM HILLS

BAULKHAM HILLS HIGH SCHOOL

TRIAL 2013
YEAR 12 TASK 4

Mathematics

General Instructions

¢ Reading time — 5 minutes

¢ \WWorking time — 180 minutes

o Write using black or blue pen

¢ Board-approved calculators may be used

e Show all necessary working in
Questions 11-16

e Marks may be deducted for careless or
badly arranged work

¢ All the diagrams are not to scale

Total marks — 100

Exam consists of 10 pages.
This paper consists of TWO sections.

Section 1 - Page 2 and 3 (10 marks)
Questions 1-10

e Attempt Question 1-10

e Allow about 15 minutes for this section

Section Il — Pages 4-9 (90 marks)

e Attempt questions 11-16

e Allow about 2 hours and 45 minutes for
this section

Table of Standard Integrals is on page 10



Section | - 10 marks
Use the multiple choice answer sheet for question 1-10
Allow about 15 minutes for this section.

4.67xsin 28°

V4.6x10°

1. Evaluate to three significant figures

(A) 1.02
(B) 0.06
(C) 2.89 x 107
(D) 1.02x 1073

2 . x%2-100
- The value of the limit lim

(A) undefined o Xm0
(B) 0

©) 8

(D) 20

3. Solve the equation 2x — 5 = xTH

A) x==

(B) x = =

@ x=

=
wl|p wio

(D) x =

4.  The first term of an arithmetic progression is 3, and eleventh term is 23. The n‘"* term is
(A) T, =3+23(n—-1)

(B) T, =23+ 10(n— 1)
(© T,=3+2(n—-1)
(D) T, =3+10(n— 1)

5. Giventhatcosx = 0.5and 0° < x < 90°, which of the following has the greatest value?
(A) cos?x
(B) sinx
(C) tanx
(D) 0.75



10.

Given that f(x) = x2 + x, find the values of b for which f"(b) = f(b)

(A) b=2and 1
(B) b= —1and 2
() b=-2and -1
(D) b= —2and1

Iflog;, 7 = a thenlogy (%) is equal to
A) -1 +a)
(B) 1+a)™!
a
©

(D) —

The number of animals P on an island, at time t is given by P = 7000e~*

constant. Over time the number of animals on the island is
(A) increasing exponentially.

(B) decreasing exponentially.

(C) increasing at a constant rate

(D) decreasing at a constant rate.
Ifz=1-y3andy=1-—x,thenz =
(A) x3 +3x%+3x

(B) x3 —3x% + 3x

C) x3 —3x%—-3x
©
(D) x3 + 3x? —3x

t

, Where kis a positive

Interest rates are increasing at an decreasing rate . Which of the following graphs represents

the above statement.

(A) (B)

© (D)

End of Section |
3



Section Il — Extended Response

Attempt questions 11-16.

Allow about 2 hours and 45 minutes for this section.

Answer each question on a SEPARATE PAGE. Clearly indicate question number.

Each piece of paper must show your BOS#.

In Question 11-16, your responses should include relevant mathematical reasoning and/or
calculation

Question 11 (15 marks) Marks
a) Solve for x 2
x+6<
) S X
b 3+/2 2
) Express ks with rational denominator.
6+V2
c) Factorise 3x% — 48y? 2
d) Solve for x 2
[2x — 5] =3
e)  Find the value of k for which (k — 2)x? — 2kx — 1 = 0 has real and distinct roots. 3

f)  If aand B are the roots of 2x? — 3x + 6 = 0 then write the value of :

() a+p 1
(i) ap 1
(i) Q+a)2+p) 2

End of Question 11



Question 12 (15 marks)

a) A bush walker walks from Point A on a bearing of 030° for 2.4km to Point B. He changes
direction at B to a bearing of 145° to avoid a swamp and follows this course for 3.6km to
Point C.

N4

0] Copy the diagram in your booklet and mark on it all the given information.
(i) Calculate the distance from Point A to Point C (to one decimal place).
(i) What is the bearing of Point C from Point A?

b) Differentiate the following functions with respect to x
(i)  cos?3x

w (i)

() Show that the equation through A(-3,4) and B(1,-2)is 3x +2y + 1 = 0.
(i)  Find the perpendicular distance from C(0, -3) to the line AB.
(iii) Hence find the area of AABC.

d) Find the value of tanx when tan?x +sec?x =9

End of Question 12



Question 14 (15 marks)

a)

b)

d)

Tangents of the parabolay = x? + ax —3 atx = 1 and x = 0 are known to be
perpendicular. Find the value of a.

In the diagram ABCD is a square. PC bisects ZACB and Q is the foot of the
perpendicular from P to AC.

i B

AN

D

(i) Copy the diagram into your booklet
(i) Prove that APBC = APQC.

2
(iii) Hence if BC = xcm and PB = %AB, prove that the area of AAPQ is x? cm?.

A train travels from Oxford to Cambridge. It's velocity x after leaving Oxford is given
by x = %t(4 — t) where x is measured in kilometres and time in minutes. Find

(i) The time taken to travel to Cambridge.
(i) The maximum velocity attained.

(i) The distance between Oxford and Cambridge.

Sketch a possible function which could have the gradient function as graphed below.

-t

End of Question 14

Marks



Question 13 (15 marks)

a)  Find
2

6) f— —e ¥ dx
3x

&
(i) f sec? 2x dx
0

b) Find the equation of the tangent to the curve

X 31
y—351n5 at x=—

c) Forthe function y = x3 — 6x2 + 9x + 1 find the
(D Stationary points and determine their nature.
(i)  Coordinates of any point of inflexion.

(iii) Hence sketch the curve for —1 < x <5

End of Question 13



Question 15 (15 marks) Marks

a)  The depth of water in the cross section of a creek 4m wide was measured and recorded in
the table below.

(1 By applying Simpson’s Rule with the five depth measurements, find the cross 2
sectional area of the creek.

(i) If the water is flowing at a rate 0.25ms™!, calculate the volume of water which 1
passes this point in one day.

b) The shaded segment has an area one half of the semicircle with centre Oand radius r:
CD || AB.

A e

%—
Prove that % = @ — sind. 3
€) The population of a country given by P = P,e*?, is increasing at a rate proportional
to its size. The population was 9 million in 1954 and 20 million in 2004.
() Find the value of P, and & 3
(i)  Atwhat rate is the population increasing after 10 years?? 2
(iii)  In what year will the population reach 50 million? 2
d) ) 111 . . :
Ify* = (2m —y)(2n — y) show that E’;'ﬁ is an arithmetic sequence. 2

End of Question 15



Question 16 (15 marks)

a) Kelvin borrows $200 000 from his bank. Interest is compounded monthly at 0.425% per
month. A,, is the amount owed after n payments, $M is the amount of the monthly
instalments and the loan is repaid after n months.

(1) Show that A, = 200 000(1.00425)? — M(1.00425) — M

(i)  Show that the monthly repayment, $M is given by

= 200 000(1.00425)™(0.00425)
N 1.00425" — 1

(iii)  Find the amount of the monthly instalments if Kelvin agrees to repay the loan
over 30 years.

(iv)  How much will Kelvin pay in total after 30 years?

(v) If Kelvin instead decided to pay monthly instalment of $1331 from the beginning
of the loan, how long will he take to repay the loan?

b) Ifsinx # +1 show that

1+ sin? x + sin* x + sin®x + --- = sec’x
c) ) If ris the radius of the cone show that 2 = 2hR — h?
(i) Show that volume of the cone that can be inscribed in a sphere of radius R

is given by
V= %n(thR — h3) where h is the height of the inscribed cone.

(i) Show that the volume of the largest cone is 2% of the volume of the sphere.

End of Exam

Marks



STANDARD INTEGRALS

. 1 ]
x"dx =—x", nz-1 x=0, if n<0
J n+1
-1
—dx =Inx, x>0
X
" _ax 1 ax
e*dx =—e", az0
J a
. 1.
cosaxdx =gsmax, az0
i 1
jsmaxdx :—gcosax, az0
) 1
j sec” axdx =gtanax, az0
. 1
sec ax tan axdx =gsecax, az0
1 1 X
———dx ==tan™" =, 220
a‘ +x a a
1 . 4 X
- de =sInN"—,a>0, —a<x<a
a“—x a
1
Iﬁdx =In(x+vx*-a’), x>a>0
X° —a

=In(x+vVx*>+a%)

NOTE: Inx=1log, X, x>0

10



r

Vs)
J
\»;
17}

)

U

%

b

~

12
|l
|

=8
D
/2]
=

|2
oo
(2

2
2
,.{-
a~

[
®

n
x

&+ 6-T%
\Q-—?_,J"‘L—\- GJ—}_‘—L
e~ 2
\erzn — @

Y

Q) B )

20Uy (et \i}j] - @

Y 22-S=3 | 2w=S=2-23

2nzT 2
hE S

0,

="M =
N0

=

) Fur read < deshudd il

>
1 o .D _
Ve Ty x =1 4 e2) >0

YeFiYle—3 >0
el — > >0

Qﬁ‘i‘y Clc.-l) >0
}/_5 ‘(J}’ KK <

—@©

—

._.)_'_""'_'®

IS
5 U Y

At =
&, [2

FrID_ Lviad 2008

Hel v (&

i‘lnp
R e
{;
g
l
&

o)

Uy

LS
p‘l :) SN Y

%t

Y LCBA=65®
NS QU0 max JURIL Ces b5

IEERY I SN

_ Swest
= I ®

Sinfr = 2:6XSiubs’

A=

92°23§ ov 14"
2 3"(
Beavi ¢ Lo = 30%F o
S ¥ = {oz°z29 O
v 1o°®

T

Y= Coszn

1

b

— 4 Swldn (@12 %

_—

= W - - e iy
- ---L"‘T\—] — J——
- 1+

2w K —Sin 3% 7‘(—5

—\ fur Gy TV

gu) -)’V\F\‘z. = -

. =3

= L;S_~®

Y2 =73 (ver)
24T =30 %3
3% LY =0

(.\“_\) D= \3xo+1‘]{'—3 +l\ /@

~A4+2 —Q

Q) At 1+ s 1 —D

2teutw e R
Yo = . —O

—D

@136\.&.,) _.E"-. - C\—%XC/Q\/L
T
~3n
= Zlux + %.. =
3 — D
™l ho
v D ﬂrm
(W 5 S0 2w dn = _i_'\—c(l,\)_u] "
& ()
L B D



3 Cea
T "L
%T: %_xcm?ﬂ“ = —- 3 ___@
TR
(j‘—‘—-" 37\51\'\2_‘{_'[—:3 G
1 R

S AT

o oot Onbagea: Rewe @3B)

v ey - -
. Y Lo
Y= 4w
61‘—‘“‘:0 @
(= —_
N e

o

o f-o0-X
QMg - = — 9
Ql"l-j L B v < Q\D Foya e g &
Bk Ay — (- = e w=—t =T
2 =S oy=> o
b Tl B SR N end P OO Ly, -1 (5,2
U T P
P sted Yz y'=o y
B3n"ux +3) =0 %s, 21)
QL-—?,)(_')L-—O =0
=73 )
:\_ \/ 5 } @ (1:5)
o 3 ﬁ(fl}a-t(_?’;DJLlJSj
porelinst 9 Svedn B2 2.3
kdn C o —t
&
0\./{_ "=\ ((3a 1) X
_q!l_:’ G"[D_..__,—L:,CO _,.—-—-—*@
WS- Sw C[Jr_) @ S]NUF-Q
akw=3 o O Lhdeyin
L R-ir= & ;O -
E i e (3,0 (-1,-15)4 ® ﬁ“‘&ﬂ’ﬁ

)

(4

G

A= G_)

|

!

YT 29+ %
chk w= |
Qe

W

Slure “ﬂ-ﬁv\d_e_u/q oo —_L-‘)\Q\V'

A Y. S o S P
Grey xa ="

YAy =
ot mn =70
1&’“\\_‘:.@

T PRC QaAPlG /‘@
- S d
:L‘pac:ﬁ‘o‘b (%“VQ-M,LT
Sy )

Ly P = sk (Pe hiseds LALB
H_‘“‘“._@

'y
LPnc

R 1s (ormmen
W Prcs oPRC (AKRS)—D

coPr=2k
2
RV" bP&C: “l’,,jt\f\-é_-)c
= }-—L —— ®
£
Dok DPRCE v [ AP = APAC

£
ey FAN M2e = _)._\;jL}L')L - _)l’_)‘_')_ \-Q:

N IAG/AAP@.:EL
&

_Ar X

e f_@

b
L}

—

L
e
&



"= 4R oV P

DWW 3 =g
‘ Y -
-;:%O—lvt) ) r\ - 2 Ko
= So B
v v 1 O—‘) 29 = &
e = A beens —-—CD 1 2
T \\r\?:?_)-—— 5, @
' o\ 5 .
A F E o " \“(":3) = Q-015970
AV G=x R= v @
SRR R - Vet _
¥ >0 R e T g e
o}
1 C\)"ﬂ‘w' u=1, Qvwypt -—-CE_
v, - =2 e 7e ke -
ot 2. bl Wl
A e CJ_U -0 - 2 D4+ Y 08+ x - TLUNIR 5o = ;)
N, te2] TN = leakre P3TA
5 E'-*‘[- =D - Y-03 "'__—@ SN 1 \L\ 3:_0) § 6:0
._.'h_ —-———-—-@ .- \.\LD 'P = G x _65‘0 q ,,—Q—j
Swnie cl:uL2 (y Vet = Yo3X 0 24 K EOK 6OR 1Y NI y
Ll . _ , . ' .
ZGL_L* %’ 40_@‘/\(‘@1{%/'&2}_ = Q'—l'g')_o \n\l o @ = 9\3 q{,?)_ aliblenn
ﬁ":[/\(’.zo hane el ) e b= ~
: ). Ay oy Sex COE= -~ DY — 'y Hg = Axt ,
o vl = X (o) = y O b) Aro, S CE= = Ny 0 Q\,) 5o = q -
= S Lﬂ (o [ “\r’wi,scch:r poc =4 V=& o =
o =8 ':,;.‘EJ@u"‘#_ : [fSe) = e
:“’:"Qil_d-l_‘ Tk -~ PW‘Cf\)Se:S Ch & -E_‘ﬁ H“\_K\L\Q:E)
Y S = fo- g Seotr — Mo D @ = i =)
- N Ay i et —_—— ) —
=33 _ly =22 o0 A RyTE L Te sy e }@ — W) = eI
8 = - . , . .
) | L3 A= 8- SN T %q) »wub&ﬂ;@
v o . Y W A 106l
¢ e~ — = Qoo 00 . _
9@) J—M\'\‘dgtj "C =T . P S P | "_/@ lscq I’J‘r 31—___&__@“\_,5) (1 p\-..{j_) l
.. eppoo% T toe =12 = N TP VIS U 2y = THY
"= - =& ) —py-2y = D
AL 4= 200l Wy = So Y mn Y Y
D*:-, Q?ngl bk = hu.“ ..tdy\\j




we=  0-42x3

Ny = 200000 C)‘ eoY2S ) —

p”/_gu ooYLS) —
- \200000(l" Oo'vlLSa
G olLS) — M

~ 200000( 1 UUVLSD
— ™M

) fy= A (]-0ouns ) M

=
= E):r_»,oooo (joouxt) “ML'H Owg

® (lroow2s) = ™

= 2sov00(l" ookm) M1

A D‘\ -~y —
ﬁ[,\:— 'LODDOO(‘[LBOMLO - MO+{- oo L4

- (G .m)k{u“)""j

= TTF0qr 4
—©

Q’) \331= 20 OOOOU*OQL(LS—JL\KQ-OD\{L

®

2

n
206000 C N1} (,\LSJ [\r[( [ oD

'P\_T/\ = C P w‘h nol D DY LT 'l\ U_DL-()-/K_L\—-\
: ALY
A% We Ao 1S P“U’CR o ter n ey 32 D-okp,S‘j-— 1231 = BSo(look
R =7 ©
- A N LV = 123 |
N M): s evo0o(iamas (1231-%59) (I o J‘ o
o goM2YT ““—'———-——1 QOOWJ/Q _ Q,‘[(,"TIB | F
. oo W e . (2 B iV A
f = 200000 U oo Y1) W (¢ oo (o o0 =
(Vs‘o\u:r‘tl CL“[L'HT F")
- //
™ [ LVt : " Lw (b Uoulr%)
(y 3o yreens f ?30;(0 e S )
. _ QS‘qu" — QU0 Wow
’Vﬂ 7< ‘ M:—- 2() oo CIOULG'DLQ*)"V‘) CG‘OGRM) L.r-) arfes M\l—tt
T e Sty
~gb — DONEL W
MO 0041.5) - s \O%S“_C‘lg \Q—D : -
| Q St x—PS\"\H“J“S"“"‘ T

eokm’

+( - 60 HZ—JJ

K> vadies 0 W
—\ 65\%‘5«5\ %de b

S{RWF*—‘ '
I ) O & Skg w <\ . i
2 Dows ey $ st

! SG”:—C—L:‘L_:L:
|



Dty Qv R s e vodive @ Sphea s-h e hatgul /o

a- a (O kel (ova. .
0L = fo ~0 R = h~-R

2 o
= LRk

>
= AT QL\:—?“\’\D
3

e

Go  dv o I KR-3h)

——

dh .
: o i dV < o
PO‘(‘ YO oy —-—-"d "

A (hk-3k) =0
! R =30 =0
) 3

A P 05’5{

Ay A (4R-6N)
Aala™ L5

We

Vel. o W ainfest Cene
. ‘,QL : '
=1 @*li_t_ <« P - QLP—)

3 5 27
. 2LR7_ 6N
ﬁ”"\i'»ﬂ C_ZT *25\’)
- 2 @bx,o_v—&_ \
- _},3.13\_-]-2-— \M\\L‘AUJVY"L\L
AN\
ES
\/gb/ll\_ﬂ/LE— = ’\"éﬂ?‘ 3
: 22 E
Msi
= 5 L 3
V-4 St ,,_%T\@
RV V"% e @\’"\T‘Cﬂ% Conna 19 ~ "%
R p-trae



