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General Instructions Total marks (84)

o Attempt Questions 1-7
o Reading Time- 5 minutes o All questions are of equal value

o Working Time — 2 hours
o Write using a blue or black pen
o Approved caiculators may be used

o A table of standard integrals is
provided at the back of this paper.

o All necessary working should be
shown for every question.

o Begin each question on a fresh
sheet of paper.
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Total marks (84)
Attempt Questions 1 -7
All questions are of equal value

Answer each question in a SEPARATE writing booklet. Extra writing booklets are
available.

Marks
Question 1 ( 12 marks) Use a SEPARATE writing booklet.
(a)  Differentiate x* cos™ x 2
(b) x-3 divides x°- 3x® + px - 14 with a remainder of 1. 2
Find the value of p.
(c) Solve the simultaneous equations:- 3
x -3 <4
k-1 >1
(d)  The point P(5,7) divides the interval joining the points 2
A(-1,1) and B(3,5) externally in the ratio k: 1.
Find the value of k.
(e) ) Write x*+ 6x + 13 intheform (ix + b)* + ¢ 2
(it) Hence find 1

f dx
<t + 6x + 13
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Question 2 (12 marks) Use a SEPARATE writing booklet.
(a) Find the acute angle, to the nearest minute, between the curve 2
y = x2 andtheline 5x -y - 6 =0
at the point of intersection (3,9).
(b) (1) Show that the equation ex = x + 2 2
has a solution in the interval 1 < x < 2.
(i) Letting x; = 1.5, use one application of Newton’s Method 2
to approximate that solution, correct to 3 decimal places.
© Evaluate lim sin 3x 1
x2>0 5x
(d)  Find the maximum value of 3 cosx - 2sinx 2
(e) Use the substitution x = Inu to find 3
ex dx
1 - e¥x
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Question 3 (12 marks) Use a SEPARATE writing booklet.

(a) Show that sin'! x is an odd function.

(b) Use the method of Mathematical Induction to prove that
On+2_ 4n

is divisible by 5, for all positive integers, 0.

(©) (1) Using t = tan x/2

write expressions for sinx and cosx interms of t.

(ii)  Hence, or otherwise, solve
3cosx + Ssinx = 3 0 <x <360°

to the nearest degree.

(d)  Using the identity
(IL+xm=(~1+xp0+xp
and considering coefficients of x* show that

0Cs =(3Co)2 + (CCIP + i + (°Cp

2001

Marks
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Question 4 (12 marks) Use a SEPARATE writing booklet.

(a)

(b)

(c)

By expressing cos? x in terms of cos 2x
find the primitive of cos?x.

An 8 person committee is to be formed from a group of
10 women and 15 men.

In how many ways can the committee be chosen if :-

@
oy
(iii)

(@)

(i)
(i)

(iv)

the committee must contain 4 men and 4 women.
there must be more women than men.

there must be at least 2 women,

Sketch the function
fx) =[x - 1]
over its natural domain.
Explain why f(x) does not have an inverse over this domain.

If f; (%) is the restriction of f(x) to the domain x > 1
find f;-! (x), stating its domain and range.

What is f,-! (x) if the domain of f(x) is restricted to
x <17
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Question 5 (12 marks) Use a SEPARATE writing booklet.
(a)
A
B
D
C

(1) Copy the diagram above and prove that ABCD ||| ACAD. 3
(11) Hence prove that CD =+ BD.AD 2
(i11)  Use this result to find the value of x in the diagram below. 1

QR is a tangent to the circle. 0

X
R
3 S w P

NOT TO SCALE
(b) When a particle is x metres from the origin, its velocity, v ms, 3

is given by

v = [8 - 2x2
Find the acceleration when the particle is 2 metres from the origin.

Question 5 is continued on the next page.
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Question 5 (continued)

(c)

30 girls, including Miss Australia, enter a Miss World competition,
The first 6 places are announced.
@) How many different announcements are possible?

(i) How many different announcements are possible
if Miss Australia is assured of a place in the first 6 ?

End of Question 5
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Question 6 (12 marks) Use a SEPARATE writing booklet.

(@) y
Q
(2aq,aq?)

P(2ap,ap?
\// X

The points P(2ap,ap?) and Q(2aq,aq?) lie on the parabola x? = 4ay.

1) Show that the equation of the tangent at P is given by 2
y = px - ap?
(i) If the tangent at P and the tangent at Q intersect at 45° 1
show that

Ip - q =1 + pq|

(i) Ifq=2find p, using the result above. 2

Question 6 continues on the next page
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Question 6 (continued)

(b)

A target is hung on a wall at a height of h metres.

A small cannon, which fires a lead slug, is located on the floor,
d metres from the wall.

The muzzle velocity, V, of the cannon is adjustable.

The cannon is aimed at the bulls-eye on the target, at an angle of
elevation of © degrees.

At the instant the cannon is fired the target is released and falls
vertically downwards under the force of gravity, g.

Giventhat X = 0 and y = -g

o Show that after time t 2

X = tVcos® and y = -gt? + tVsin®
2

(1) Show that the slug hits the wall at a vertical height of 2

H = -gd?sec?6 + dtan©
2V?

(i)  Experiments with the cannon show that the slug
always hits the bulls-eye regardless of the muzzle velocity.

Explain why this is always so. 3

End of Question 6
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Question 7 (12 marks) Use a SEPARATE writing booklet.

(a) y Q 6 \
N

P (xy)

NP

A piston moves back and forth on the end of a 6metre shaft.

The other end is attached at Q to a vertical slotted arm fitted
to a peg P on the rim of a wheel of radius 2metres.

Suppose the wheel begins with point P at & =TT
4

when t = 0 and rotates anticlockwise
at 5radians per second.

(i)  Show that 6 =5t +§ 1

(i)  Hence find an expression for x as a function of t 2
and show that the motion of the piston is simple
harmonic.

(iii)  State the amplitude and period of the motion. 2

(iv)  Find the initial velocity of the piston. 1

Question 7 continues on the next page

-10-
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Question 7 (continued)

(b) A water tank is generated by rotating the curve

y =xt
16

around the y - axis.

(1) Show that the volume of water , ¥ as a function of its
depth h, is given by:

3
V:§7z.h2
3

(1)  Water drains from the tank through a small hole at the
bottom.

The rate of change of the volume of water in the tank
is proportional to the square root of the water’s depth.

Use this fact to show that the water level in the tank falls
at a constant rate

End of paper

-11-

2001

Marks




Trial HSC

Mathematics- Extension 1

STANDARD INTEGRALS
[ n 1 n+l 3
x*dx = " a=-l, x=»0,ifn<0
n+l
"]
—t-cir =lnx, x>0
i 1
e dx =—e*, a=0
a
i 1.
cosaxdx =Esmax, a=0
f 1
sinaxdx =—-&cosax, a=0
r 2 l
sec“ax dx =Emnax. a=0

! 1

secax tanaxdx = —secax, a=0
J

i l 4 X

f 5 = dx -=tan =, a=0

a® +x a a

[ 1 X

= dx =sin'Z, a>0, -a<x<a

{2 2 a -
Jvae®-x

. 1 ;

"—i___'fdr =Inlx+vx*~a‘} x>a>0
JVx*-a
£ 1 h Py

— dx =ln(x+\;'x2+a‘)
JNxT+at

NOTE : Inx=log,x. x>0

-12-
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Course: /ATHEMRBRTICS LEXTENS 1o~ / Page No. /
Q Solutions Marks Comments
VESTIoA |
-1 -1 2 - pol | ok for
(a)ﬁé_. x* o0 = AL80 x .2x + X - ] ‘
x Ji-== prrootucl ol
-1 2 ) ik
= A2 9 XX — x
1= % Loo”
(b)WoL,qujlizb P(3) =1 I
= X7 — 27 + 3p = /4 =1 }
=2 p = s
() [ -3] <u = =—g<lx=-3<4u Ser
= -1 K 5 < 7 ! NoTAT 10N
NoT
[5¢ ~1 ] > = =-1<=-1 ©erR -1l ASSESSED
= x £ © oR Sy o2 !
o o odilion A zx'.—l(x <03U2xtl<x<75 I
ALTERNARTE Soru7T!oN iy he aoliol ] MBRK j“““’
j-.(x-:j /4 a:lz-sj , 7 ,
IM
/ T
— e — — e — —
0 | ) 3 8]
() (m,») = (k1) P(s,7) Aal-1,1) B5(35)
s = 1.(-1) + R.3 ]
R+1
> Shis = 3k -1 oL
7 e j . kR =z 3 !

ALTERNATIVELY (m,») = (k1) = S= (-1X-1) » 3k => k=3

R+

(2+3)=9 +13
(x43)"+ 1

(b) Q) ,Cao,v/g,(uﬁn-j ﬂuW xFrbxy i3

Az

(>¢+3)*+2%2

() j faai =

2 rbx#73
. wnAe
= L /T,Mv (x.} 3) + C
2 2

TorAL
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Solutions Marks Comments

QUESTION R
(a) g=>¢” = y'=z 2x W &5 Sx..‘?',é:om,_:.f

at x:.;, y’:é
/‘Jf'ﬁmﬁ ‘-'}4”1")"'1,)

W

2]

= !
7 . l

-
&

e 6 = |
(b m&t«ﬂx)zc"—x—;z /
fn = €3
= "0.282
K[J) = CI'U
_ = 3.3%89 ‘
anlennol (1;2) Hort 42 o= 4 s ! v’[x):—o
s~ At ardrral
() 6(74) - eTox -2
flx) = €% -1
Lt =, = (-5 |
Xa= - x,) /
6’[11)
= |5 ¢ %= 15 =2
e 7oy
2 -219 (3 4p) /
() ,wa s 3 = 3 lem 2 3% /
% 20 Sx 5 x-0o 3 ' OR g:ﬂECT
= 3 irce Mrms Am X = ) &— paswer
s x=20 ~ y
= Jiz k60 (=) . /

(d) 3.6 X = Ararn X

_— er—: (=) “ 1) “X
ALTERNATE SorLvTioN AJ colewding 2R

jl = = 34eme —2cen X

x O .
w» Lon 2 = -3 suhatilolgr J

e ? 7
D e = /46 j4 oRrR 326 3
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Solutions Marks Comuments
JESTION & (oow
) = = A w = w=e¢% I
dac = _,L, 0‘4-(,
w
]bx ol = / AL . A olu I
o Jimar
= /____o(w
Jr-a’
= Adarnae FC
. !
= An ({_x> + C
. OonR
HLTERNATIV ELY -
x .z(ﬂ\b(_
= / AL 'Y &L((
LIl t
[-c
- w ol
| —u® “
= ol
v J
} [ - >
. -/
= U~ A+ C
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e T v RV [y
ﬁw«f/ﬁovv/o«mu/ ‘
T 4 4 WL /KM
“/) po«wil / (W)
‘% — ) W O

LTERNGT IV E

W,ﬁ? Lt = M-'(—x)
&%"/ -?c = /Lvr\(g)

=
= x = M(-g)

= —3 = en Tl(x)

5y = "2 T (x)

1€ abnT (-x) = aem T ()

copD

)Z@ﬂzwmmﬁm—; amee 4%-u = 73S
MMAJ s,
W%MWLM%M%% k
e At §RT2 - uR =

Sppw 5 Lol 9(k¢/)+2_4k#/

9 bf, q’qk'f-l_ u.yh

(h+1) t2 _ 4 =
- ‘U(ekfl_ #k) + 5.9

y. 5T + 5.‘}‘12*2

- 5(4_7,,_7,4#2)

.. atolimenl o Dﬁﬂ—r éHML«wf‘UA
ihacc/a%fw/’&ww% o~

-
-

ﬁg{ ’h—:lgl"'
5 ) o = 2t Leoa x 5_{__15_"_. I
1+t > e er
(N 3, A 2t = 5 /
Tl 1+t
.
- 3-3t" 40t = 5+5t
= stT- 10t + 2 = O
= uti- st +1i = 0
= (ut=1)E-1) = ©
- t =1/
= z Veh ox (conriNvED OVER)
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(a) o0 x = i(/,l—/cwlx) f
2
Sesx A = i/[/fw 2x ) elx
- x 4+ am2x + C !
2 ¥
(9) (D 'OCL/ X /fC4 = - 10 ! ¥ rs! = 286650 /
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/ 's )
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e d
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('7'\0 Al A / W) /s
re m.o,wé AJa?o o Pl - ce — /0 C, = /7010790 /

(C) ) Y ‘ -6(;):(;:-;‘

n)W‘MNLMMW@M,ﬂaW I
( ) plocs e MgﬂmWM
Mo | X/M
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