Newington College Extension 1 Mathematics Trial HSC 2006

Total Marks- 84

Attempt Questions1 -7

All questions are equal value.

Answer each question in a SEPARATE writing booklet.

Question 1 (12 Marks) Use a SEPARATE writing bookl et. Marks
5
(@)  Findtheexact valueof | sec® 2xdx. 2
0
(b) Solve the inequation LB >2, x#3. 3
X_
(© Find the acute angle between thelines x—y+3=0 and 2x+y+1=0 2

Give your answer correct to the nearest minute.

(d)  Find the co-ordinates of P, the point which divides the interval A (-5,-3) and 2
B(4,-6) externally intheratio 2:3.

(6  When P(x)=x’+3x*—mx+n isdivided by (x+2) theremainderis9and 3
when P(x) isdivided by (x—3)the remainder is49.
Find the valuesof m and n.

Question 2 (12 Marks) Use a SEPARATE writing bookl et.

(@)  Sketchthegraphof y=cos™ e) 2
Y our graph must indicate the domain and range.
(o)  Find i( xsin™5x) 2
dx
© () Write 2cos@ +siné intheform Acos(6 —«) where A>0and 2
O<oc< z
2
(i)  Hence, or otherwise solve the equation 2cosé +sind = /5 2
for0<@<2r.

Give your answer correct to 2 decimal places.
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Question 2 Continued. Marks
(d) Find the general solution for cosé = ? . 2
(e O isthe centre of the circle. Find the value of the pronumerals, x and y, 2

giving reasons.

Question 3 (12 Marks) Use a SEPARATE writing booklet.

@ Use the Binomial Theorem to find the term independent of x in 3
18

the expansion of (xz —iJ :

2X

(b)  Given f(x)=cosx—Inx

() Show that aroot of f(x) =0 lies between 0.5 and1.5. 1

(i)  UseNewton's Method once to find an approximation 2
to thisroot of the equation, correct to 2 decimal places,
starting with x =1.

0.4
(c) Evaluate ﬂz 3
4+ 25X

Questions continues on Page 3.
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Question 3 Continued.

(d)

AOB isthe diameter of acircle, centre O. Cisthe point of contact of the
tangent, TC such that AC bisects £ TAB. Provethat AT is perpendicular
toTC.

On

Question 4 (12 Marks) Use a SEPARATE writing bookl et.

(@
(b)

(©)

Show by Mathematical Induction that 9" — 7" isdivisibleby 2, for n>1.

How many different arrangements of the letters of the word NEWINGTON
are possible?

() A committee of eight peopleisto be formed from a group of twenty
people. In how many different ways can the committee be formed?

Marks

(i)  Thisgroup consists of twelve men and eight women, how many ways 2
can committee of four men and four women be formed if Kate and Pete

must be included?

@it1)  In how many ways can these 8 committee members sit around acircular 1

table with no conditions restricting where anyone sits?

(iv)  If the men and women alternate where they sit, how many arrangements 2

are possible?
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Question 5 (12 Marks) Use a SEPARATE writing booklet. Marks

(@

(b)

P (2ap,ap?)and Q (2ag,aq’) aretwo points on the parabola X* = 4ay .

The tangents at P and Q meet at T which is always on the parabola x* = —4ay .

(i) Given the equation of the tangent at Pis y— px+ap’ =0. 2

Show that T isthe point (a(p+q),apq).

(i)  Show that p>+qg° =-6pq. 1
(@iii)  Find M, the midpoint of PQ. 1
(iv) Find the equation of the locus of M. 3

A casseroleis cooling in aroom that has a constant temperature of C. At agiven

time, t minutes the temperature decreases according to ?j—-[ =—k(T —22)

where k isapositive constant.
(1) Show that T = 22+ Ae™ isasolution to the equation. 1

(i) Given that the initial temperature of the casseroleis 80°C and it 2
coolsto 60°C after 10 minutes. Find A and k.

(iii)  How long will it take for the casserole to cool to 30°C ? 2
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Question 6 (12 Marks) Use a SEPARATE writing bookl et.

€) Ben fires an arrow horizontally with aspeed of 60 ms™ from the top of a20 m

high cliff. Use g =10m/s?.

(i) Show that the position of the arrow at time, t seconds is given by 2

X =60t and y=20-5t>.

(i) Find the time taken for the arrow to hit the ground. 1
(iii)  Find the distance the arrow is from the base of the cliff when it hits 1
the ground.

(iv)  Find the acute angle to the horizontal at which the arrow hitstheground. 2

(b) A particle’ smotion is defined by the equation, v? =12+ 4x— X
where X isitsdisplacement from the originin metresand v isits

velocity in ms™ . Initially, it is 6 metresto the right of the origin.

() Show that the particle is moving in Simple Harmonic Motion. 1
(i)  Find the centre, the period and the amplitude of the motion. 3
(iii)  The displacement of the particle at any timeis given by the equation 2

x=asn(nt+86)+Db.

Find thevaluesof, @ and b given 0<é < 2r.
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Question 7 (12 Marks) Use a SEPARATE writing booklet.

1
(8  Using the substitution u=2x+1 find J- 24—"1dx . 4
X+
0

(b)  For (a+Db)"the general termisT,,1="Ca"¥bX.

For the following expansion (3+11x)":

T, 11x(20—K)

()  Show that
T, 3k

(i)  Hencefind the greatest coefficient of (3+11x)"™. 3

© (@ Use the binomial theorem to obtain an expansion for (1+ x)*" + (1-x)*" 1

where n isapositive integer.

(i)  Henceevauate 1+ *°C, + *°C, +......... +%C,,. 2

END OF PAPER
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5a)

(i) As the tangent at p(2ap, ap®)is y/— px&ap2 =0(1),
therefore the tangent at Qis  y ~gx +ag” = 0(2).

Solving (1) and (2) simultaneously:
(2)-M
(p-g)x—a(p’-¢*)=0
L= ap?~q")
(p-4q)
=a(p+gq)
y=pxa(p+q)-ap’
= apq
T (a(p+q).apq)
(ii) As T lieson x? =—4ay

2
(a(p + g)) =—daxapg
s p*+2pg+q’ =-4pg

~pPtqt =~6pq
(iii) Mid-point of PQ:
2
M| 2@t20 @ rag ), acp+q),ﬁcp2+q2)]
2 2 2
(iv)
Let
x=a(p+4q), t'g—(Pz'*'qz)
. _a 2
-J’W“L;“((P*"Q) -2pq)
g y=3~[(f-—)2—2qu
2 a
> —..f...i......a
Y= rq
=Xl aplra’)
2a 6
2 2 2
yo= X a(p”+g°) 1
2a 2 3
2
Yy X
Y 3 - 2a
2 4a
x° = 3 ¥y

Locus of M is a parabola.

Marking Criteria

1 mark process

1 mark for correct
working

1 mark for correctly
using given
information

1 mark for correct

working

1 mark for starting
with the correct
parameters!

1 mark for correct
process

1 mark for correct
answer




5b)

Given %Z-: ~k(T —22)
i

()

T=22+Ae™®

ﬂ‘-xkae—’“
dt

dT

(ii) Now,

when t=0, T =80°
S80=224+ Ax1

S A=38

And

when =10, T =60°
L 60 =22+ 58xe %10

o 10k 19
9
k=~ L (l.?_]
10 9
(iii)
As

t 19
4 _ ear(’“‘z‘a‘)
20
ln[—~4—~)
t 29
10 111_1_2__

}?m—k(r——zz) as Ae™™ =T-22

Marking Criteria

1 mark for correct
working

1 mark for correct
value of A

1 mark for correct
value of k

1 mark for correct
process

1 mark for correct
answer
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