+—“ E O[ , / STANDARD INTEGRALS
n Ix"dx i =ni]x"”,n¢—1;x¢0, ifn<0
V CRANB]@OI( J.ldx =lnx, x>0
8 ' SCHOOL Cds ,
g \ 'ﬁE |
je“"a’x ile”, a#0
a
- . Jcosaxa’x =%smax, FEY
Year 12 Mathematics Extension 1
| J.sinaxdx =—lcosax, a=0
a
Iseczaxdx, =%tanax, a#0
HSC Trial Examination- July, 2011 |
| - | Isecaxtanaxdx =lsecax, a=0
.a
J—l-—cbc =ltan‘]§, az0
at+x* a
I—I*—dx =sin“£, a>0, —a<x<a
a’ —x’ a

General Instructions
»  Reading time — 5 minutes

Working time — 2 hours

Write using black or blue pen

Board-approved calculators may
be used )
. Atable of standard integrals is
* provided at the back of this paper

+  All necessary wor king should be
shown in every question

Total marks — 84

*  Attempt Questions 17

*  All questions are of equal value

+  Each student will need 7
writing booklets

»  Eacli questions should be started
.in a new booklet

j—l—dx =in(x++Vx*—a*), x>a>0
2 2

J———dx =In{x+ m)

NOTE: Inx =log, x, x>0

10
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: g“ w‘w %"% Question 2 (12 marks) Use a separate page/booklet Marks
?@g{{ stion 1 éf e%ks) ?S-m:??éﬂmafti Eage/booklet g Marks v
?g m § ¥ j T E ] |
k2 ] 5 (8  Prove by Mathematical Induction that 6" ~1is divisible by 5 for n =1
(a) Differentiate:  sin™ 4x . .
" s ® In the figure BCQ, EDQ, CDP and BEP are stralght lines and
(b) Solve forx: > __2' <6, x=#5 3 £ BQE = ZCPB.
¥ .
_ ()  Prove £BCD= ZBED.
(e) Find the acute angle between the lines 3x -4y +1=0 and 5x43y-2=0" :
Give answer to.the nearest degree 3
(i) Hence prove DB is a diameter.
(d) For the function, y =2cos™ 3x
6] State the domain. 1
(ii) State the range. 1
(iif)  Sketch the curve. 1
(¢) Evaluate: sin [2 tan™! (1)] 1
{c) The polynomial f (x) =2x> +ax® +bx+ 6 has a remainder of - 6 when divided -
by (x-1) and f(-2)=
Find the values of ¢ and b. 2
' S
(d)  Using the substitution u = ™, or otherwise, find | e 2




Question 3 (12 marks) Use a separate page/booklet

Marks

Questlon 4 ( 12 marks) Use'a separate page/booklet

v ‘Marks
g cosx 11 /
i ing 1 =tanZ show that —— =
@) Y By using . 2 l+sinx  (1+8)° . S , sin? 2x
(a) i) Show that sin’ xcos® x =
cos .
if) Hence or otherwise solve - Y —lfor 0<x<27
: +Sm x T if) Hence or otherwise find I sin’ xcos? x dx
(b)  Find the locus of a point that is equidistant from the line x =2 and the point (-2,-2) (b) A particle moves along the x axis. The velocity (v m/s) of the particle is
i : : described by v = cos? £ where-t_is-the time-in-seconds-and-x-metres-is-the
displacement from the origin 0. :
If x=" when ¢ =, find ¥ when ¢ =£.
1 4 2
() Evaluate j \/—4— .
1—4x . 2 ) . . . .
()~ Solve x’ —21x* +126x—216 =0, given that the roots are in geometric
progression. -
(d)  Find the point that divides the interval between A (-4,1) and B ( L7) externally in the ratio (d) A spherical bubble is expanding so that its volume is increasing at 6 cm’s™
2:1 Find the rate of increase of its radius when the surface area is 750 cm”.
(e) The velocity vms™ of a particle moving in simple harmonic motion

along the x axis is given by v> =18+ 3x —x2,
@ Find its acceleration in terms of displacement,

(iiy  Find the amplitude.

1




Question 5 (12 marks) Use a scparafe page/booklet

Marks

Question 6 (12 maljks) Use a separate page/booklet Marks
(a) A parabola, with parametric equation = a( 1 +l), y=2a(2t+1), , :
: , (a) (i) Express3sin&+4cos@ in the form Rsin(@ + a). 2
is cut by the line y = mx + 5¢ in distinct points P and Q. o
® Show that the parameters of P and Q are the roots of the equation (it) Hence solve the equation 3sin@ -+ 4cosf =—4 for0 < £ < 360°. 2
mt? -4t +(m+3)=0. 2
(ii)  Show that the possible values for mare —~4 <m <1, . 2 L e (2x+ 1)2
_ ' 4x{l—x)
_(iif) Hence or otherwise, find the equations to the parabola from
the point (0, 5a) 2 . v (2x+1)
(i) Show that the curve y=~"—"7_ has three asymptotes 2
4x(1-x)
() Newton’s law of cooling states that for an object placed in surroundings . . 1 .
at constant temperature, the rate of change of the temperature of the object (ii)  The curve has a relative maximum at (“ ) 0) and a relative
is proportional to the difference between the temperature of the object 2
.. 1 .
and the surroundings i.e. minimum at [1, 3)‘ Sketch fhe curve showing the asymptotes and
ar k(T A) turning points. ‘ ' 2
dr ' -
Thie line. v = x and the cur (2x+1) L
where A is the temperature of the surroundings, T is the temperature of the e line y =xand the curve y = W*) intersect at the point B,
object at any tnne ) ' X
which has x coordinate equal to /.
()  Show that '
(i)  Show that £ is aroot of the equation 4x° +4x+1=0, 1
T =A+Ce" '
. . oo iy 1
satisfies Newton’s law of cooling. C and k are constants. 1 (v Show th.at £ lies in thé nterval - 2 <f<0. 1
() A liquid drops in temperature from 80°C to 55°C in 45 minutes. v) - By taki 1 the fir S X ,
The room in which the liquid has been placed has-a constant v ¥ iakang = 9 as the fst approximation for 4, use Newton’s
temperature of 8°C. Method once to find a second approximation for . 2
() Find the values of Cand £. 2
(f) How long will it take the liquid to 1'eacf1 a temperature of
35°C? 2
(c) Find the general solution to cosx = cos% ] 1




Question 7 (12 marks) Use & separate page/booklet Marks

(a) A helicopter flies due west from A to B at a constant speed of 420 km/h. From a
point G on the ground the bearing of the helicopter when it is at A is 079°T with
an angle of elevation f. Four minutes later the helicopter is at B with a bearing

from G béing 302°7 and an angle of elevation 32° . The altitude ‘of the helicopter is
hmetres. ’

"(i)  Copy and complete the sketch below showing the above information.

Question 7 (continued)

(b)

T'wo circles are drawn. The first circle has centre (a, 0) and the second
circle has centre (0, b). Both circles pass through the origin. The line

. y=xtana cuts the first circle at P and the second circle at Q.

yA

1
* (i) Calculate the height of the plane to the nearest metre. 5 2
(iii) Calculate the value of § to the nearest degree. 2

A

/ 00 @0 T x
Y .

(i) Show that the coordinates of P are (Za cos” @, 2asin & cos a)

(if) Show that the coordinates of Q are (2b sina coscr,2bsin® )

(iii) Show that M, the midpoint of PQ is

[cosa{acosa +bsin a)sina(acosa +bsina))

End of paper
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CRANBROOK ~ TRIAL HSC CEXT1) SOLUT/éNS = 20/l . L g()lu}\df\S (/\/A’ l :,_N_S‘“A lQl .
d . 1 ~1
1) Fsin 4x= _( 5)= (@ 2cos™ 3x Ql @
dx —(4% Ny . . . . -
1-(4 ) 1-16x (YDomain: -1<3x<1 Te. —%Sxﬁ% ?{OW Qn,‘ A[\jlggb&ﬂa tou\ 5 fA >//
s (i)Range: 0< y<2 : P e —
s x(x—S)z sﬁ(x—-S)z (iii) ) ’N — e e & e e
(5= 3 5) < 6z -5 = 6= 5  (r—3)x—5)> 0 R _?’0‘“ e [“4 o=l
(%-5)(6x-30-x+3)=0
* (x—S)(Sx—m)Zzo - e Y P
: _ 3 - - R _
() 3x~4y+1=0 .\ grad, =7 J - Q \ S\r\ou\u\ Azl
© 5x+3y-2=0 .'.grad.—~35— * ASSUM i'v‘\/f_, ‘u./ - n-= % \]
3 -5 o
tan & = 43 =9~2- 0 = 84%' (acute angle " e e
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1

(c) ¥ —21x% +126x-216 =0 lettheroofs be ﬂ,a,ar »
¥

now ofy =d° ——d=216 =>a=6
a 1
oz+ﬂ+,1/~lb-=—2—1
a 1

E+6+6r=21:>2r -1574+2=0

(rZr-l)(r‘—Z):O

r=—;—,2 =>roots are 12,6,3

L] (d) v=iﬂ:r3 ::>~a!—v-=47z'r2
3 dr

Mot Foe 0() C%M W

O®
(,()0-('1‘5 \Aut,mror)_,mﬁ'no:q
 MAKE WHAT S ASKED,

OLT OF WHAT you’vc’f""
/

. 3
oeee V= 5T

n~ m+ Sa
J

surface area= 750 = 4z r>
L T S
de 750 125
() () v* =18+3x—x"
2
-;—(vz)=9+%x—3—c——

d’x d(1.,) d 3 x| 3
s ey = Qb = =
a?  dx\2 a\” 27 2) 2
{i) v* =18+3x-x" = (6-x)(x+3) V

The particle oscillates between -3 and 6 and the amphtude is
q 4.5
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b) = [Zxel) Sy ytx 4= (2
47/0 Y‘> *"rp('\ 1)
Vol asumploles ot =0 4 %=l ‘Tl - r o= (2x+)
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(ii) let x=GC and y=GD.In ABDG cot32° =

Y y=heot32?.... A Bd= 420kmx11—5- = 28Jm = 28000m
2110
From 4CDG —2—s = 28(?00 e 28000sm011
sin11®  sin(79°+58°) sin137
) s 140 ;140 .
Sub A into B . heot32° = 280005‘”;1 = 2800005“1” = 4895.11=4895m
] sin137 sin137" cot32
. 0 :
i) from ADGC ¥y —= x - hcotB% _ hcot,f
sinll sin32 sinll sin32
0 [ ’
= cot f = fﬂs—"gﬂ o B =12.68° =13°
sinll

7(b)() The equation of the first circle is
(x—a) +y* =d* sub, y=xtana
(x—a)2 +xttm’a=a’

2

¥? —2ac+a’ +x’tan’ g =a
P {+tan’ @) -2ax =0
xzéecza—Zaxzo

x(x,se:c2 q~2a)= 0

xsec? @ —2a =0 weignore x =0 as it is the origin
% =2acos’ &

(i) The equation of the second-circle is
% -l-(y‘—b)2 =p? '
sub. y=xtana -5 +(xtng—b) =b’
»? +2% tan? @ - 2bvtana + p? =p”
**(L+tan® @)~ 2bxtan + 5" = »*

x?sec? o ~2bxtanc =0

x(xsec2 a-2b tana) — 0 weignore x=0 asitisthe origin

1| - xsec® g —2btana =0

. x=M=2bsinacosa
y'=xta.na:>-y=2acoszaxsma = 2asina cosa sec- &  sne Ly
,'.P(2acos’a, 2asinzxcosa) e ‘ : y=xtana:>y=2bsinacosa><cosa =2bsin” e

: ' .'.Q(stinacosa,stinza)
— : i ~
(m) The midpoint M has coords H \P\ \/ .

2 -

\\(/\(\) = feosafa cosa + bsine),sin a(a' cosa+bsinar)]

[Zm:os2 a+2bsingzcos 2asinacosa +2bsin® a]

2




