STUDENT NUMBER

NAME: .

Trial HSC Mathematics
Extension 1- 2013

Time Allowed - 2 hours + 5minutes reading

Instructions: Calculators may be used in any parts of the task. For 1 Mark Questions, the correct answer
is sufficient to receive full marks. For Questions worth more than 1 Mark, necessary working MUST be
shown to receive full marks.
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Fill in the correct answer on the answer sheet - Questions 1 - 10 are worth 1 mark each
1. A parabola has the parametric equations x = 12t and y = —6t2,

The coordinates of the focus are

A (—6,0) B (0,—6)
C (6,0) D (0,6)
1 1+t2

2. If t= tanEQ then ez 18 equivalent to
A cotf B cos6
C: sect D cosect
sin(360°—4)
3- . o =
sin(90°—-A4)
A -1 B tand
C I D —tanA

4, What is the equation of the chord of contact of tangents from (—2, —1) to x2 = 4y

A x+y—1=0 B x+y+4=0

C x+2y—1=0 D x+2y+4=0

5. Which expression is equal to [ sin? 3x dx ?

A %(x—ésin3x) + C B %(x%—%sian) + C

C %(x—%sin&c) + C D %(x+%sin6x) + C



How many arrangements of the word GEOMETRY are possible if the T and R are to
be together in any order?

2 X 6! B 2x7!

1

Which of the following is an expression for [ cos?xsinx dx ?

2cosxsinx + ¢ B cos’x + c

1 3 1 3
- ¢c08°x + ¢ b —gcosx+c

What is the acute angle between the lines y =x + 2 and y = 2x — 17?

18° 26 B 19°28
70° 32/ D 71°34

If f(x) = e**% whatis the inverse function f~1(x)?

FH) = &7 B ) = et

fHx) = logex — 2 D f ' (x)= log.x +2

What is the derivative of y = cos™! (i) with respect to x?

-1 -1
B
Vvx2-1 xvVx2—-1
1 1
D




Question 11 15 Marks  (Begin a new sheet of paper) Marks

a) The point P divides the interval AB joining A (—4,—3) and B (1,5) externally
in the ratio 3:2. Find the coordinates of P.

b) At a dinner party, the host, hostess and their six guests sit at a round table. In 2
how many ways can they be arranged if the host and hostess are separated?

c) A stone is thrown from the top of a 15m cliff with an initial velocity of 26ms ™1
at an angle of projection equal to tan™? (1%) above the horizontal.

(1) Taking g = —10, derive equations for x and y in terms of ¢. 3

(i)  Calculate the time when the stone will reach the ground.

2

x%—4 _
d) Solve 7 < 0 and graph your solution on a number line. 3
e) Differentiate v = xsin™lx + V1 — x2 3

1., _
Hence evaluate [ sin™ x dx.



Question 12 15 Marks (Begin a new sheet of paper) Marks

a) O is the centre of the circle and AD is parallel to BC.
Find the values of x and y. 3

40° 0

70’

b) The acceleration of a particle is defined in terms of its position by the equation
a=2x+4. If v=>5 when x = 2, what is the velocity when x = 4?

¢) The normal to a parabola x* = 4ay atapoint P (2ap, ap?) on it cuts the
axis of the parabola at G.

(i)  Show that the normal has equation x + py = 2ap + ap®.
(i1)  Find the coordinates of G

(ii1) Find the equation of the locus of the mid-point M of PG

d) Cane sugar, when placed in water, converts to dextrose at a rate proportional
to the amount of unconverted material remaining. That is, if M grams is the
amount of material converted after t minutes, then

P k(S —M) where S grams is the initial amount of cane
sugar and k is a constant.

(i) Showthat M =S + Ae~* satisfies the equation, where A4 is constant.

(ii) If a certain amount of cane sugar is placed in water at time ¢t = 0 and I

40% of it has been converted after 10 minutes, show k = % log, g



Question 13 15 Marks (Begin a new sheet of paper)

a)

b)

d)

A particle is oscillating in simple harmonic motion about a fixed point O on a
straight line. At time ¢t seconds its displacement x metres from O satisfies the
equation

(1) Show that x = a cos(2t + f8) is a possible equation of motion for this
particle, where a and P are constants and a > 0. State the period.

(ii)  The particle is observed at time t = 0 to have a velocity of 2 metres
per second and a displacement from the origin of 4 metres.

Show that the amplitude of the oscillation is V17 metres.

(iii) Show that [ is approximately —0.245 correct to 3 decimal places.

(iv)  Give the general solutions to the times when the particle is back at its
starting point.

(v)  Find the time at which the particle first returns to its starting point.

x=1

vx+1

8
By using the substitution u =+x+1 find f3 dx

Use the remainder theorem to find one factor of x(x + 1) — a(a + 1).
By division, or otherwise, find the other factor.

. . —x2 "
It is known that the equation e ™" — 5x% — 0.99 = 0 has a positive root

close to the origin. Attempt to find this root using Newton’s method, starting
with a first approximation of x, = 0 . Explain why this method fails.

Marks



Question 14 15 Marks (Begin a new sheet of paper)

a) Prove by induction that

1 1 1 1 1
x"(x—1) x—1 X x2 T xm

for all positive integers n where x # 0 or 1.
(Hint: Whenn = 1, RHS contains two terms,)

b) Let a,f and y be the roots of 3x3 4+ 8x%2 —1 = 0.

(i) State the valuesof a + 8+ vy, af + By + ya, and afy.

(i)  Find the value of (a + %) (5 n ]1,) (y n 1)

(04

¢) An irrigation channel is to have a cross-section in the shape of a trapezium.
The bottom and sides are each [ metres long. The sides of the channel make an

angle 8 < g with the horizontal.

N

(1) Show that the area of cross-section of the channel, as a function of 6, is

A= [?sinf (1+cosh) (1 is a constant).

(i) For what angle 0 is the area of the cross-section a maximum?

End of Test

Marks



Solukrews 4o 2013 B4 1 Trieh.
.;.;;:;:-::-.;::.lx ::—..—.2'2::-. r.-;;_v-_»_.—_:f_:;,:-;——_—_:ég;j_:_:;-_é_: o — — _*_____& e e

2. coro = l—ﬁw L 2% = Stc 9 C

| Snlobo-A o —SeeA o _tach D

S~ Cq,o—-ﬁ) ) Cov A

72 B . P 8 Lj E 7T WS S

L= X2y —2

m— ~ ) S Y

£ 5«9719 = l —“?,Sm 8
| ,2mr 2 |~ ces 19 =  SpnFo= ((’-Caav&j

e e 3wy

2 ere alile __-_z_sz_‘=7f Co

gy = A ‘
) q = Anx =2

proase 7 Hangs 7l



D) F pegple .

O Vea o=

Slp c%/a»:(;a/

i ‘%..‘smj?ﬁx%w T R
et e e e - I S '{?—- ?':‘b(" ,')/&f-

Sk Ll

P )

Pu!f' Lpﬂ" R l/m.l*lc—_SJ‘ -I—oaff-a/ Qwajs

e?%'-a/ é) N Ql
<6l wnf'f-— Cosﬁ oF L»osa’c-ff '{'O_Sc—’f{.ﬂ.r‘

7(—:.2)441 . f%éoo,u}oj-f .

I+ =

o 2

.,__ 5,5, S +D SR

tl'ﬁbt -3

e
_ ’LL" 3 f—]

grond  adlor

<3

—
—

‘-.O

3 Cecoends



| 2
Selpe.  w—y <o Solee P —w> o
(x 'V)C%{f‘/) <© \ C"{/“L)(JL-H/) 2o
© &£ WD ’1\_/” Yo L — 2
L w2 o ML~
< - & &
-2 o -
e 1= < sal o 4 | —Hac ,
.v—‘/l—-
«3:)(-—[‘—- 4 Sl 4 4 C(~1<__) | —
Vs L
. ol
Vi Ny

{
¢ -1 - [
f Sv ydae = [M, Slf\r\.')(_ NN [_x_vj

QL

LDAO = 40" [isescefes 4 Op=0f)
wa Oé//
L)Oﬁ/[po (@[*(vvwlezc;
(£EOC o Calterate 25
x=ho" ] wres )
//‘}O> Oog (Mj{e T 674\
S LABC = (190+ | ol |
<Aec = | OI ( :4%5[2_ ot cendne’
48 'FU*'“-L L of c,(fowmncwwe—— stend;
werjor el ¢ AC .

Also  Lhoc 2 3o - @oofrucﬂ =

)= e (70 4 (504 o) ) Oyls S
"1—"‘25. ( )/)%ML




S Ll = [ty A
2V = e 4+ axX +C
V= 2% PR 4 “

—
—

- - P C- - . P -







J O

= a cep (a2t +,g)

dot = V = —pa Sl.(at 4-1@\

A&

et - - —

% =W = A C= Cut—ﬂg) |

“r = — 4N s A
-]“\) ‘&":—-\9 \/4_:_7_.. W ——

! o
Stos” F—"“"@’%F‘ =t S
-L -+ .:-!2- _— , -
o= o
(D= a= 17 ./A>D)
aV

v (u— o)

Tt — 02uy) = 4

/c7

2t — o 204 );— = Qru'l\ m“:. CB‘.»_—(,_--—‘;L'
P - S_— m——— - — e .V L7

ot —o 2 = 20T £ po2uf

- 21’7‘“ :z—m'r( + 2x 028 o P



I .

P@—: "Z-';E;ng_,_ alat )

(Ouf—) —..a. la. —f—)




M"“'-‘n_a_/j ‘pol s
S@,\_tg,ev‘f —ak V——-—fc’ ] 000% - ‘««@4‘ _

? W\Q/’}L\\

D, -—-_-E-'—_ [ A,__l'l . ——
[N [P N T k/ ’k- (‘K - \)
PR S A ‘..._.-..._.__%_—- l K_. k

T / :




!
O
N
I

K F

;4 Ly

e (,,af;m_/) +{4L+,L _L)
= +

éa@n = _aqs +fs\( +5/,¢
e %www]ff““”
50 D Cé’ = ) : N

0%[—1—_9_/ L

A pY

= oéf%
J,tg%ﬁj+.5f¢aw4';“ )
R O




| fen = £ ot —z@sm& (uw><9+~/£+£)

A = ,L % 2,6 Lrd +2 4’,@
74_1 ATy e ) o o

‘) 2@ A RSl O (me-@ TN

Y 4 i —Fn S e D+ oo OF
SR Al P -3 B =l Y- R —{—@83

----;-,gv {_ 2 Lo @ aese —f——li

; 2 e +*‘*°> & — I ,“ = e
(7,@&_)(@&4_) =0
o= U vy (2 &= —[

T— . P e

¢9=—_1_’T o @_.,:l\g mje: 42@

) i(ﬁ AT S uwme [ SMQ) _ sm_eg

,___.,g’*' % q_w;c91~® —!—q_ﬂei
_MM_Q—:—- K__ y H S5 Q@ L snB 5 }posp’hu{




	gosford ext 1 2013.pdf
	gosford ext 1 2013 solutions.pdf

