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HEE Mathematios Extension 1 Trial Examination

QUESTION1 (12 marks) Use a SEPARATE writing booklet.

{a)

{h)

{e)

{d)

{e)

i

Find i{xikini.:) .
dx

Write down the Cartesian equuation of the locus of a poine Pix v} where
.t=1r:ng.ﬁ'm1.d_'|.l=%siu|9.

Find the general solution, in lerms of =, w 2gine+ 1 =0,

The interval AR has end points A (2, 4) and B (z, v). The point P (=1, 1) divides AR internally
in the ratio 3 ¢ 4. Find the coordinates of 5.

If P[;}=513_3;+k has a remainder of 7 when M) s divided by {x +2), find the
value of &

i

i
Use the table of standard integrals to find the exact vahse of I secdxiandxdy .
il

Murks



HSC Mathematics Extenslon 1 Trial Examinaticn

QUESTION 2. (12 marks) Use a SEPARATE writing booklet. Mimrks

{a) Sketch ¥ =§ ¥ ms-lg. 2
Py

b Solve <1, d

(]  Find, comect i the noarest degree, the acute angle berween the lines r+y-3m 0 and 2
Ex—}l+2ﬁﬂ.

3
{dy  Use the substimtion w=4x—2 tofind the exict w]ueufj xfx—2)%dx . 4
1



HEC Mathenatics Extension 1 Trial Exarmination

QUESTION 3. (12 marks) Use a SEPARATE writing bookles.

{a) {1} Witz down the expansion of @mn(A + H).

{iiy Hence, find the value of lan{%‘] as o simplified surd with a rational denominator.

ﬁn|:1:|] Use one application of Newton’s method to find an approximate ot to the sgquation
x - tan ' 2x = 0 that lies close to x = 1. Write your answer cofmect 1o two significant fi gures.

© (0

i}

(i}
{iv)

Show that the equation of the normal to the parabola x*=4ay &t the point
(Zap, ap?) is x+py=2ap +ap’,

Derive the equation of the line that passes through the forus § (0, o) and is
perpendicular to the normal.

Tf the line in (€) (i) meets the normal st N, find the coordinates aof &,

Find a Cartesian equation for the locus of M.



HSE Mathematics Extension T Trial Exmrnination

(QUESTION 4. {12 marks) Use a SEPARATE writing boalklet.

{a) Determine the exact vitlug of mg[gm—l{, %]}

(8) A golf ball is hit towards atree 60 metres away and standing in the same hortzoatal
plane as the ball. The tree is 20 metres high. The initial velocity of the ball 15 30 my

and the angle of projection #.

(i) Show that the vertical distance cravelled by the ball is y = 30t sin - 5
ftake g = J 0.

{ii} Show that the horizental distance travelied by the ball is x = 3¢ cosf.

., (i} Find the range of angles { # ) in which the ball must be it to chear the ree.

€} pMewton's low of cooling states that the rate of cooling of & body 15 pecportion] to the excess
of the temperature of a body above the surrounding Empeniire.
The temperamre of a cup of chocolate drink satisfics an equation of the form T'= B + AeF
where T is the temperature of the drnk, § is time in minates, A and k are constants and B is
the tempernmre of the surroundings.
The drink cocls from 90°C o 80°C in two minutes in a roem of temperature 23°C.

{iy Find the valuss of A and &

{ii)  Find the temperatre of the cup of chocolate, i the nearest degree, after a further five
minutes have passed.

Ielinrks

EE]
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QUESTION 5. (12 marks) Use o SEPARATE writing booklet.

{a)

()

(c)

Given the polynomial P{x) = 257 = 92 + kx + 6,

(i} find the value of kif (x - 3) is a factor of Plx).

(ii} Hence, or atherwiss, determine all the roots of the equation Pix)=10.
A particle is moving in simple harmonic moticn. Its velocily vm .
vi= 15 +dx—4x2,

(i} Find an expression for the accelerstion, £, of the particle in terms of x.

fii} Find the centre, amplitde and period of the motion.

Use mathematical induction to show that cos(x +nx) = (=1)" cosx fos
all positive integers n2 |

i given by




l-EﬂlﬂMﬁﬂEtuﬂnﬂ1TﬂuIEmhuﬁM

QUESTION 6. {12 marks} Use a SEPARATE writing hooklet. Iarks

(5)  Consider the fanction flx) = ——-
Iz

{i} What is the largest domain containing x = 1 for which flx) hias an inverse fanction? i

(i) Find an expression for ). 3
(b C 4
NOT TO
SCALE
o
A
—
— - i

T

In the diagram, A, B and C are points o the circle with centre €, The fine AT 35 & langent o
the circle at A and is paralicl 1o the diameter CB. Angle TAB=a”.

Find the value of of Ziving reasons.

(] hmwmnmufﬂculwt}immmmmﬂlnfh@ﬂﬂim&hdﬂlcn-l}ﬂnuab:a.ring_
of @ g0y of height | 20m. The angles of elevation of the bwo towers ane A0 andd 36
respectively. The towers ans 150 apart on n horizontal plane.

(i} Find m expression in tems of w0 fior the distance of the surveyor from the base 1
af the first ower,

(ii) Find am expression in eems of w5 for the distance of the surveyor from the basc 1
af the second lower.

{1y Cabeutate the valoe ol @ o ilse neprest manule. 3
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QUESTION7. {12 marks) Use a SEPARATE writing beaklet.

{a)

(L

Sodve Jeosd - JAsinf+3=0for0<H < 2n.

A car leasing company provides fimance 1o customers. Clients con borrow 87 at r% per
month reducible interest, salculaled monthly. The loan s to be repaid in equal menthly
paymenis of S

Let B = [] + ﬁ) and let §4, be the amount owing after n moathly repayments have been

made,

{1} Write an expression for the amount owing afier iwo repayments, Az, in terms of £ R
and M.

{ii)  Show that the amount owing after the nth repayment is given by
A= pn‘_%.

(ifi) I the arount owing after the nth repayment is K% of the amount borrowed, show that

_PE(R~1)- 1008
0[P~ 1) - M]

RH

{iv} Hence, find the minimam aumber of years required for the amoant owing to fall to
0% of the amount borrowed, if & clienl borrows 340 000 and undertakes w0 make

equal monthly payments of $800. Interest is charged at 9% per annum compounding
momdinly.

End ol paper
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Stemdard inteprals

J-_,,-H.-jg =Lxﬂ'"|r reE=1; xel, o
n+l

Jl.-ir =mhnx, £:0
x

J.n-uamdr. =£E'm.|u. awei
j-sinﬂ'_u:’: m-l cogax, aw=i
]
jsecia_uﬁc =ltanar, a=0
i

jer:m.tmn.ﬂm'.t :isﬁcr.r.\'.. =

l s :-I-l.an'1'5, RS
al+x? a a

=3
_]-"".:I'j.l. =5:'|I1_I'E, n=0, -—a<r<a
43

o 0T _11

L
3

ar =Inf{z+ x2eopgdy, xraxl

—'--J_—_it =In{z+ -J'Ii + .Ei].

Jtst e al

Mote: Iny =log.x. x>0

Printed with kind permission of the Board of Swidies
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