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Ascham School
Trial Higher School Certificate
Mathematics 4 unit

July 1999 Time allowed: 3 hours

Instructions to Students

Attempt all questions

All questions are of equal value

Answer each question in a separate booklet

Marks may not be awarded for careless of badly arranged work
Approved calculators may be used

Table of Standard Integrals are provided
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Question 1 (15 marks) '

a)  Find [7xy4x® - 3dx

Evaluate the following definite integrals
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Question 2 (15 marks) START A NEW BOOKLET

a) (i) Solve x* -3ix+4=0

(ii) Express +12-5i in the forma+ib, where b are real
u—1
u-—2

(iii)  Find the locus of z, where z =

a) Ifuis purely real
£)  If u moves around a unit circle

(iv)  Indicate on an Argand diagram the region in which both the following
inequalities are satisfied.

|-~ (3+i)<3 and fsarg[z-(m)]s

SRR

Question 3 (15 marks) START A NEW BOOKLET

T

4
a) Let 7, = f tan"xdx where n is an integer and »>3
0

Show that 7, +7, , = %LT and hence evaluate /,
n —

b) () I u=1tl showthat u* = -1

V2
(i) On an Argand diagram illustrate the roots of the equation z* =1
(i)  On the same diagram illustrate the roots of the equation z* = -1
(iv)  Hence or otherwise write down the solutions of the equation z* —1=0
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Question 4 (15 marks) START A NEW BOOKLET

a)

b)

c)

The roots af the polynomial Pley= e - 10e*  Flx—3 Arein arithmetic sequence

Solve P(x) = 0 over the reai number systen_m 4
(i) Prove that if Q(x) is a polynomial with a real root at x = a of multiplicity r+1
then Q'(x) has r — fold roots at x = a. 7
{ii) Solve the equation x* -5 +41 £3r+9 =0 given that it has a root of

muttiplicity 2 over C,

If —=cos@+ising

(i) Show that =" + J; =2cosnd 4

(i)  Hence by dividing throughout by =* or otherwise, solve the equation
5:4—1123+1622u113+510, 2
given that |2/ =

Question 5 (15marks) START A NEW BOOKLET

a)

{i Show that the equation of the tangent and normal at Placosd bsind) 3
2 2 =
to the ellipse %+%—=1 are ﬂg+y5m8=1 apd 2 _by —a” = p>
a® b a b cosé sind

respectively.

(i) The tangent and normai at P cut the y — axis at A and B respectively. 2
Find the coordinates of A and B,

(i) Show that the focus S lies on the circumference of the semi circle which has
diameter AB. . 3

2 2
X
o

(n Determine the real values of k for which
4+k O9+k

=1 defines 3

@) an ellipse
) an hyperbola

(it} If k = -5 in the above equation, find the eccentricity, the coordinates of the
foci and the equations of the directrices of the conic. 2

(i) Draw a neat sketch of the conic indicating all key features 2
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Question 6 (15 marks) START A NEW BOOKLET

4 v
a) Let f(x)= i Provide separate half page sketches of the graphs of the

following:
M y=r(x) 2
@M y=rk) 2
(i) y=e'™ 2

Label each graph carefully

b)
Jx)
4/3 7
y=1f{x)
-2 0 2
y
(i) Use the diagram to find the values of a,b,c given f(x)=ax® +bx +c 2
(i) Solve ~1< f(x)<1 3
(i)  Hence or otherwise sketch 4

a) y=In[f(x)]
B y=cos [f(x)]
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Question 7 (15 marks) START A NEW BOOKLET

a) The base of a salid is ‘a circular region of radius a units. Find the volume if
every cross section of a plane perpendicular to a certain diameter is a square
with one side lying in the base. 4

b) Find, by the method of cylindrical shells, the volume of the solid generated
when the region bounded by the curve y=x’+1, the line x=2and the
coordinate axes is rotated about the line x=3. 5

c) Find the value of xsuch that sinx=cos5x and O<x<r 6

Question 8 (15 marks) START A NEW BOOKLET

a)  PQand RS are 2 chords of a circle. PQ and RS intersect at H. K is a point
such that angle KPQ and angle KRS are right angles. Show that KH
produced is perpendicular to QS.

R
Q
K S
r
6
(b) A parachutist of mass m falls to ground from a plane. Given that air
resistance is proportional to the square of his speed v: 9

(i) Draw a diagram showing clearly the forces acting on the parachutist
during his free fall.

(i)  Deduce that %(vz) =2g—2kv?
(i)  Show that v? =-§*Ae"2'“ satisfies the differential equation in part (ii)

and show that 4 = %

(iv)  Sketch the graph of v* against x and find an expression for the
terminal speed of the parachutist during his free-fall.

End of Exam




ASd«Mv

@

12419 L wud  Haflawahoa e lq«,{ Colobovs

[a) ‘f’lx v/cyc-- da - '7 Y 5) by tc | L) I 12-50 - ;L-(-,.b)p X,y
= P ey o o
,Luilm ) tC - =X-y T 20ny
[} Akj =y L"_ L: 12~
R — ¥ ' v
.6-) () f * V- A .-j"\)tf_(zn"e; 2w 6 Ao Sef(aau—sy }vu,«x
Lot : xS -as =i
CZL: 25 B f wlae A& y x_q _L:LSZ:(,L~2S =0
Y= G ») .
z,d.\n.,v\-l \bp&‘f = ;Lf(f&»@)o(g— 1.=i°u"i oV i/&fi ’7\1\,("1, e
= Vi,&:“’ T St N . - ‘j
U = L _'I' '(‘erb v )& :z :‘-‘F—-’
=0 &=( - T‘Zz_ i ! j - .
= )L-\‘/\«a, _L(; > av(/é_f(-’b-\"\)
™ ~ .
). fo WS = fa xgm (‘ﬂok)o(m CE)E U= G KA e
é)( cmx_j f Cax e
=]t & o)) skt heantoying ot snalofock bo
bt 1/ W = &Z“’L
. Z —1
R\ j_ AL)L C{'\( . ' —
le\) ')(.}::‘{K“‘ & OL _\ EE Suet e AN \\,vv-vﬁj \—ca.,() 0\1~3 (/L:O) it
z ]
= —'(k l)] @%(&Z-—/L> ——043 (zv—«}o)“,r
‘ = T?s/ 3\/3,24 (Z—L) 0\13(2 g T
E f‘ L&-‘t’C}' aq 4:: (Z LX G\D('Z l> CSU«LQ <8
‘2{1") 4, L= OQJ Coly (i—_;__) &3(2'—1)-—# f |
nle Iy S s 5 Z2Xto
T T el et : > Y
st | uf:v N T a=2, b=2 ,° ™
t Ly ! ( 2 .}J m
o, L[ oo A% = -fsalx+ dox +ﬂ:—,: meblod L W= 2z - #Z = Xtay
- - -
. i
= [“X. ";?/Q‘A' (D,-X.) -+ X ‘e\'\ ()—{‘ )()]_‘ = lC)('f/\ 1() /L = rea\,w
= L\-LAB-?\. L+A5£‘
V. lx.-r)—uk LY - lﬂ“&(ﬁfk‘*')(-
2a) XTBIx 420 Gty
* =34 TY-as Suer L5 K\/\«\K,OA—S M&Q)L‘:w-)(—l:,c




© b

§kydr| - = _:\_#i" = | } G Q@,{—x;

L"+k‘ ﬁ-(‘K— "i*lﬂn :-)L'du\w ,ff
n~2 co ;FQQ / x=>o 2~ 5
®) Four thr Lo bo uw«dbxtu a u\kr._a,vv‘—.v [ Xto  y=o = A=EL
Lb-(—k >0 o_“._M A+ >0 tk,‘m-.wa,(«v«a' - tg ’—:F’QL) _-'hg.d‘;(]&—\‘

/’>) Four ftu Covanc bo e @Vj?«%d’k \\ \-\ 3 . %("95

u+k>o i—cl-(-‘c 3 Q_@ t+keo

| sl g+ K >0 > ; ~ i
: N
e | ko-u & Ke=9 O keoy & k> Y )

ROPRVARRIS R
/f(vund»c\/ c\(mZS-Q-M«ﬂ;u ~qeke~y (i) sz\ﬁ';;—j\
@) IS: K==5 e comn & a hypathcla | ﬁ\ |
QL—ZQ: - (@v{.-g’—f” e S >0
“ f T % _

ES\Mﬁ QE} A} b= |
b*. &l'(cl—-\> G}{) 3 :éf@‘) :j v ‘

| e = Yy
.= ; 1
€/' R ~..
> , D - N

x‘;""«\ Co)ta_z) :@)‘i

“r"
e e, 3 1% - X
4/“0’-(}.,\ Scug ans )Qf~ fj_L =1 B) U.) 3 :-QJLL{' b+ C
g -4

A= Y=o D=0 ®

T T lta+ bb- G @
Loa gt 53 2eeb @
CeonwSlat a="" b='3
i (O 3= ~2§Cx—-—q)

Oy Seha b v fm o)

4 3= fe
,ima/,.,\ Allé:'\i




,@"rr%( Asdrann GG

—

S Gk - Le s

RPN S{m,) = 0
fo

1@ = U«}Q«J:o
3-&»5@]
foo . ~1efmw s i 02le f0 £
\/(MV"E'W -VT ex 2 _ijkoqeﬁ

3229 0= Cm"*{@us'u
dAE_C/(/Lf Coj."o 3:?%: Cg/t‘l-'_o,#'

| \ o

=
2

[ed
I
A

() To S = sfone f o) y\ '%W SV=]2 fo
vaba (09 =1 % (u-x)s1 :ﬁ“ . sau)
3 — 7] LV "3
= X=1,3 Wodn v =6 /
« = _J__‘."."\/:). -
s toe s frooms Soo gregile y=J09 | Tekat V[T u(eme) e
thak -efoo 2t Y S
?_,/ -7 = e | (2\_6 24 )le*_‘f:z =l&§‘5u’$?, o
3
sl Qﬁ}g{%ﬁ] ) b \j J A
‘ x - (2,52.\.\%_ .
4] . (R
*=
3 :.E}S\/he,iru\/ekog %w‘ 7{%

sholl & Flockessrs S
Ldni s rodinnn = 3"(“&(’8%)

ks tadona = 3-x

3\/~n% M) 3~ (5%
T?’Qg‘x. [ZLLS% — J)?}j
T (G- 1)y S Lgxﬁ
"Tr((, LW)(L-H) S
\

V= jéx 23 6~ LLdk
= LT tﬁ

o) Sux = Cos 5%
C (%~ x,) Cosy T
£ PPTS

SO s AT S @wﬁw}w
\%’;—YL 2NTT + T @&W"L 1A=
w = é({ﬂmq OR x,L:(:u\u.—sz

<X <

N=0 AT QK/ AN )*}(:3“/3(
Nz 'L:-.S\:)!-r' =2 X= —l“—/g

{2

W ey -



As

4 ©
I N-VOVUH
é‘\ku Trak Selun 1129,
o d v - QAEL-A)::
(-\-\w;‘."'u‘)m Ax :;L_K,, A‘Q,_ %
'; K L s - ak (_5. - lr”)
R
Kk Gyasf(:JomQ? =20 - a2 kUt
Gx lead K+ o
Ned | 1T keTS & a.ofaew‘ thwq Than Tlows v-*- % - Ae %Jll/vj\.}/l
KPe = KT® = %c° L v+ 2
R T 1‘5

ok

b)

_ -2k x
(W) %v\%vv vr 4 —Ae

/meﬁ £ To chom KerR ¥ a cqehie &
I Cutle RQSP

lea o

3§ - SRe :::ﬂs@ Wl T s;>

TKP =S RP (Sume HR(KP(S
cpp s =€0° L's S|

O\ScVV\Cc\,‘C_HP)
[ 4o

T S&P = TRP (ZQM,( zz,:%,c._

Thous ‘

dic

.o Kaq = K.'?'Q = 4e°
S . K VVDOQ-V; L 8s

T\Q’( v

L Ut dorin

"9

iﬁ.} R, = Ry > o

aq mie
as W\LM
Pre ?M‘\O\qﬁv(,\,’j )

2o Mx- B—W\VU

d _LUL/&?}; ko
> .

dL‘C_LU'L"l ¢ _;JQ'V'V
dx ()'

v\dw\_lj

KPTS 15 @ c,:jdu: de

4 - A
72 -
E e K

-2t
9 (l—c
> oa e
=¥
kg
TL\M ar Y. Yo 'lf"‘?féi )
e EETS K

eeﬁx\/v\&b\d SW:E

A UY
y vz 9
"ﬁ =
N
o <N

12

.G;Qq o= d 5 Al )JL)(.)
A EB(_ 78




