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NORTH SYDNEY GIRLS' HIGH. SCHOOL
TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

1997

MATHEMATICS

3U/4U COMMON PAPER

Time allowed - Two hours
(Plus 5 minutes reading time)

DIRECTIONS TO CANDIDATES:

* All questions may be atternpted.

* All questions are of approximately equal value.

* Part marks for each question are shown in the right hand column.
* All necessary working must be shown.

* Marks may be deducted for careless or badly arranged work.
* Start each question on a NEW page
* This examination is worth 50% of the H.S.C. Assessment Mark

* Standard integrals are printed on the back page which may be
removed for your convenience. Approved calculators may be used.

——

l This is a trial paper ONLY. The content and format of this paper do not
necessarily reflect the content and format of the final
Higher School Certificate examination paper.

4 August 1997/pd/Trial HSC Maths 34U



Question 1. (Start a new page) . Marks

@
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20

Bvaluate [y dx if xy=5 2
-1 1

Differentiate y = tan (——) 3
X

Sketch the curve y=2sin(x+7) for 0sx<2n 2

— bx h dzy — L2
If y=ae™, show pr i b”y where a, b are constants 2
ER
Solve: x*+ x*— 6=0 3

Question 2. (Start a new page)

(a)

)

©

@

State the domain and range of y = 4sin™'2x and sketch the curve. 3

Solve: cos®x-cos2x=0 for 0<Sx <27 3
. 2 gx . " 1

Find the exact value of J —dx using the substitution u = — 3

"X X

Use x =0.5 to find an approximation to the root of cosx = x using 3

one application of Newton's method. (Answer correct to two decimal

places.)
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Question 3. (Start a new page) ) Marks

2

@  Solve: = ;3 >0 3

(b) 4
CEF is a tangent to circle AEB
ABC and AED are secants.
(i) Prove AACE is similar to AECB
(i) Show that CE = CD
() P (4p,2p2) and Q(4q,2q2 )are two variable points on the parabola x*=8y. 5

R is the point of intersection of the tangents at P and Q.

(i)  Show that the co-ordinates of R are (2[p +q}.2pg).
(i)  Find the cartesian equation of the locus of R, if p’+ g'=8.
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- Question 4, (Start a new page) _ ‘ Marks

(a) Consider P(x)= x*— x’~ 3x*+ 5x-2 5

(6} Show that 1 and -2 are zeros of P(x)

(1)  Using sum and product of roots, or the division algorithm,
factorise P{x) into linear factors.

(b)  Aninverted right circular cone has height 5m and base radius 2m. 5
Water is flowing from the apex (point) at a constant rate of 0.2m>/min.

=

Eann

{) If h is the height when the radius is r, show that r = ——

(i)  Atheight 4, show that V, the volume of water is given by
4h’
75

V=

(i)  Hence find the rate at which the water level is falling when the
water is 4m deep.

{c) By letting t = tan[—g-), prove 2

1+sin@—cos@ (6)
= tan

1+sin@+cosh 5
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Question 5. (Start a new page) Marks

(2)  Find the acute angle between the tangents to the curves 3
y= x*and y= (x—2) at the point of intersection of these two
curves.
. - . dar
() I )] Show that T = P+ Ae" is a solution of y =k(T - P) 6

where k, P and A are constants.

(i)  Meat, initially at 140C is placed in a freezer whose
temperature is a constant -100C. After 25 seconds, the
meat is 11°C.

(o) Show that A=24 and k = -0.005

(#) Find (to e nearest minute) when the temperature
of the meat will reach -80C.

(cy  Find the co-ordinates of the point which divides the line joining 3
the points (-1, 3y and (5, -7) externally in the ratio 4.3

Question 6. (Start a new page)
(a) (i) Show that v/3 cosx +sinx can be expressed as 4

2¢cos (x - g)
6

(1) Hence state the greatest value of the expression

v3cosx +sinx and state the smallest positive value of x
that gives this maximum value to the expression.

2

(b)  Consider the graph y = 1"‘ -
-X

()] Write down the domain of this function.
(i)  Find the turning point and determine its nature.
(iii)  Prove that the function is even.

2

. . . ki
(v) Find ;5. ——

(v}  Sketch the graph.
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Question 7. (Start a new page) . Marks

2
(@  Evaluate f VZ'%S'F 3

(b) (i) Using the fact cos3x = 4cos’x —3cos x, find the general 6
solutions of the equation cos3x +2cosx=0

(ii) What are the smallest and largest solutions for x in part (i) in the
interval 0 S x <277

(c)  Use mathematical induction to prove that 3****-2%" is divisible by 5, 3
for n21.

4 August 1997/pd(Trial HSC Maths 34U



M.S.GH.S. —TriAL H.S.C. 1997 = 3V Mares - «SGC.UT’?ON.S‘

f’f%z
A

s [Aoge],
5"[/{0‘7 zo._,(oy 4—>

-—
-

L
A

1+(E)  x
2.
— 2'::«z:*. X___.J,;_
x+/ x
- f
1

f‘tj EM(QC*T)

AN

0 “'_—l-;: T
q— -

i’gﬁ_:—:&b £
r? /gz
= «j
e
i i
@) x*+4 x’—-6=°
A
4@—6 M:»:CB

m-f’“’»éo

.Cm+3)(m 2) =0

Ny *""E@MJ
zméde. '-'-&:Z'
4

= -2 ,rm.=’<'f 4
‘ ”.;L 2 -x“%__z = &= CS:
=% %= PN
et ot O
T[] Fra)

a=0-5

(&)= (0 S) (6
ff(ag = —aiefos) =
©),

[12

fo 3 :0‘76

1 i

t-a2m

W
('&) Coa e —con 22 = O
L ceax -—-(Zc;on?':l:*D =0

 peatx — zesstc+ ( 2O

e
: M>@
i o

:c(vc1”3> >

= (:c + di“) (x—d'?:) >0

cep ~{80“-A£’:“C (Afr ") ¢
EDc =dED (né\c éc i
CACED o cacacales

" cE =CD ("”"* [“Am’uif

(@




R (fhied o)

WMM—_

) At Rhbe 4t (2,9
- mma(fg)end yafy

)ty ty

(£) =8+~
E R
xlﬂ':'q” -5"-{‘-@) @

e

[z

() Lt +oob Lo 4 B 12
‘_d+ﬁ+¢~2;!
CLAtpE2
amd (YB)(1))(-2) = —2
S =2« =2
. g(p:::f - - (2)
S&Luﬁ(DmuJGQ
o((z.“—o()‘-ﬁf
2 — T =]

Kz + (=0
(-D"=0O

@)

2
‘fP@O:=Ct~D§f+@
oR _'x;-i- 23 - |

2 ’95{;3 B S
A2 =2

-2 xS
R s
~2x — XX
xH X~ 2
xtx 2
[~

= 25 x 02
sk’
= 5
CEE @
‘A,L/ie""/j.‘_4"‘ = ___;5:_
\_/-.A“‘:;v 'fwé
_ S e
G

:‘/N/‘\—/

¢ = g .
(© rooe (it £=ilE)

.--——-—*":”"““""—’/6} 4
| + Bt D

S.= 2t A
SRR = a7z A
A A
RS
-
_ ity At
B el Sl
i

2zt + 24

2424

Pl 27&” {Af:__,@/
’Z—%{—J@

o)




) ot
P @ (i) )= A
.@( d° (1‘,»—-2) G, C5~7)__ (b)) [y
dﬁ’/,f;: 2(z-» o = (NEDE O - S
-3 [—x
{ x=/ %-: -2 - 23 =69
T Ve . T
. M= -2 :6— = 3) [-":9'{“ -7 (4") Gj g : 2‘&-
+ -3 - : -t
s ja,,,,g-,—/m,»m [ _ 27 %00 -
/'f""";”“’?, - @ = L5500 .,._...29-—-‘-‘ ::t‘."-'
= z-t-z{ Iz o (23,——37) | =
2 e G A
SEY DOO et Fewne tainm| =7 Tl L
. 4 = Acosd conxe + Aol = -1 Cx_-,@x"'/
= = > =
L@ = 53°8! @ . A esmol =33 ® | ro
W- A WO{* I | :
'\ /: ‘/‘ta.4o{w - 1 .
X T“P‘f’“ﬁ-eéf Ld = - :"* _
Al A T z =77 [
v/ Ao Ae ol a2 N \ !
A md-f‘,u«m()*‘f‘ ' [
g—vdf ﬁééf: 7P (A:; 9. ' I
. ZO%T: _,A(_r_”{@ 'Jg@o:&‘f'ﬁm':c* Zcm(x.—:@ 7)@ —51: olﬁ(’,
L }t—ﬁafwt 4;—0»[«4@,,@2 o 415"
9@7/5/0”’,"‘?‘6 xm&c&.’w L i \S%‘” o(/.c
‘e 2 @y ==
P RN S
=4 A=ZT Dy 3T =
t‘ z_s-k (,) !-—':C,” N — - %
=285] t{=—-10+24¢€ Y - sann | TEL
T = H} 2. ok Op - oll el o, # 1. 5[ (?)]o
3 > I %=
gty - e |- ]
3) =208 Lot e N ST
=-8 —pcas T (;_, ‘)’- = A | AA D}
IL‘—? ? —~8=—10 -'LZQL‘Q' = 2:c,—-2.:c -}—-'2.:::. -~
- . ﬂo~005/f ((....x‘_)‘“" = -l-s.(v"i - 0)
29- € — wﬂgﬁa _ T
N Cimo Y
"é"j({z—) OOOS'/Z_ - o / 2O = @
- &
oo § 6‘;}“{5} 'j@ =0 f(}%a
= 4-96 98 ec \ /
= iy Min. +’F'dm@;0> R




) () If con3mmteodme-3em=

;é‘{"“" co>3x +2¢a930'70£W m=l

4‘;¢ao3:c, —Repae 4 2 o =0

Geed . —Co>X =0 Tmﬁrﬂéj
m’c’(‘l’“:ﬁ”():é WM:)({:%:/A'
Ce«:sx.(zmmwa‘z.m:vf'?‘ﬁb 2 3?-‘&"“3‘_ 2'?- _5M
. oo =0, t+4 To ;ﬁ«x« m,s-/&-!-f

0 aod :Em ae 4 k+
- : b+ 6 T3
Wﬂfﬁ-mﬁlo _ 32 -+ . X
> = 2m -:- - 2ht4)+2 2k+2
=222 =3 -
k k
ez E) _ g g™ 42
-1
- 'znws = 4-5M +9.:§~—+.2
69-09(:5‘"'-,‘_‘: B :41$M+52
x':z“?r‘t(w@;? ) _ s[am+ 2]
= 2 TFE frww(—,f;)
. ::k
:Z%TI(‘IT-—%E) H@,uu«j woé m%% .
' m:g:cr‘rm:/&f(’!
x = 2%771:13.2.11’
e 3 BUT Lrue Jccrr =
-'.j;,_“,.e fcr%-‘i‘-»z
i) anallesd : . B R
(nz 6 i = T E e for M =34, 85~ e
X -*-% ffi
———
Aorgest’ Tl = 84
(%:{ M ?C"’Z—"‘W/“" ) —
- ST




