Name: Mr Keanan-Brown . . . -2-
Teacher's Name: Mrs Williams Question 1 Marks
Mrs Stock d
() Find ;(sec 2x) 1
| , . ' ®) “If log,a=0-7, log,b= 0.3, log,c=0.2,
PYMBLE LADIES' COLLEGE 7
. : find the value of log_E;- 2
2000 TRIAL H.S.C. EXAMINATION ' |
2
) MATHEMATICS (¢)  Find the exact value of Ix;dnxx
. e
3/4 UNIT (youmayusethesubstitutionu-Inxifyouwish). 3
lim sin2x
Time Allowed: 2 hours (d)  Evaluate 0 oo 1
plus S minutes reading time = Sx
INSTRUCTIONS TO CANDIDATES: )
1 All questions must be attempted. i ©  Find I Sinx cosx dx 2
2, All necessary working must be shown,
. , 1
3. Starteach question on a new page. ® @  Sketch on the same diagram, y=Tady= Vx 3

4  Pu your name and your teachers' same on every sheet of paper. '
S, Marks may be deducted for careless or untidy work. (i)  Hence, or otherwise, solve -i- 2 Jx
6. Only approved calculators may be used. . .
7 DO NOT staple different ninudou together.

8. Hand this question Paper in with your answers,

9. All rough working paper must be attached to the back of the last qQuestion.
10. Al questions are of equal value,

There are sevea (7) Questions in this paper.
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-4 -
Question 2 (Start a new pige) Marks Question 3 (Start a new page) Marks
: P& : ¢
(2) - Use the substitution u = \/; to evaluate JT-x e 1) 4 ® Evaluné Isin’ 2x de «
: ] .
‘1' e (b) 'menmoftcimleisAqn’mdthecircumfmeisCm
®)  Evaluste IW 3 at time ¢ seconds. 4
o Vi=Jx lftheamisincrusingatameofdcm’/s,ﬁndthemealwbich
the circumference is increasing when the radius is 2 cm,
(c) s
A
» © () Express V3 cosd - sind in the form Rcos(6 + a)
wherea is in radians. 4
T
(i)  Hence, or otherwise, find the general solution of the equation
b4 J_ .
3cosf -sinf =1 —
P NOT TO SCALE
N A chord AB of acircle is

producedtoapoint T. From 7, a tangent is drawn, touching the !
~ circle at P, Cis a point on 4B such that CP bisects LAPB.

(i) Copy the diagram onto your writing paper
(i) Provethat 7P = TC, giving reasons. *
(iii) IfAT=9and TB = ¢, find TP and hence AC.

Units are in centimetres




Question 4 (Start a new page) Marks
(2)  Sketch y=tan'x

What is the maximum value that the gradient of the inverse tangent
curve can have? Give reasons for your answer.

(®)

NOT TQSCALE

An architect's desk has a sloping work surface which measures
1.2 metres by 0.8 metres, as shown. The sloping work surface
ABCD makes an angle of 30° with the horizontal EFCD.,
Find (i) the length of BF

(i)  the length of AC, correct to 2 decimal places

(iii) the aﬁglc that the diagonal 4C makes with the
horizontal, giving your answer to the nearest degree.

(c)  Thetangentat P(6¢,3r° ) on the parabolax? = 12 y
cuts thex, vaxes at 4, B respectively. 0 is the origin and Cis
the point such that 04CB is a rectangle. ) 6
Find () the equation of the tangent at P
(i)  the coordinates of 4. B and (o

(iii)  the locus of C as P moves on the parabola.

%
Question § (Start a new page)

(8  Thevelocity v ms™ of a particie moving in simple harmonic
motion along the x axis is given by v* = 6.+ 4x - 2x?

()  Between which two points is the particle oscillating?
(ii) Whatisthe amplitude of the motion? .

(iii)  Find the acceleration of the particle in terms of x.
(iv)  Write down the period of the oscillation.

(v)  What is the maximum speed of the particle?

(®)  Prove, by mathematical induction, that

| 1 1 1 n+l
(1-2—,)(1-32)(1-4,) ..... (l-nz)-—z—n— forall n2 2.
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-7- Question 7 (Start a new page) Marks'

Question 6 (Start a new page) Marks n
(2)  The roots of the équation x* ~ 6x” + 3x+ k = 0 are consecutive

terms of an arithmetic sequence. Find the value of k. s

i
]
x-4
(b)  Consider the function f(x)= x—:i forx>2 7
. -
(i) Show that f{x) is an increasing function for all values of x in

its domain.

. . - . A cat can jump with a velocity of Sms™. Itis standing at 0, at the bottom
(i)  Explain briefly why the inverse function f (x) exists.

of a slope inclined at z to the horizontal.
(iii) ~ State the domain and range of ' (x) 4
. . 4 n
(iv) l;i:d“;hc g?-adicnt of thetangentto y = f ™' (x) at the point ! The cat jumps at an angle of & to the horizontal, where 2 <f< 3
,4) on it. :

The equations of motion of the cat are x = 0,; =-10

(1) Use calculus to show that the coordinates of the cat's position at
time  seconds are given by x = Stcos@and y = -5¢* + 5¢siné .

(ii)  The cat lands at P, where the length of OP = R metres.

R
Explainwhyx = y= 7; ap.

(iii)  Show that R= 52 (cosf siné ~ cos® §)

(iv) By differentiation, find the value of & for the cat to achieve
maximum distance R.

(V) The cat had seen a mouse sitting 1.8m up the slope from 0.
' If the cat attains maximum distance R, will it need to run up the
slope or down the slope in its &ittlempt to catch the mouse
(assuming the mouse mn_@t\atiomry)?
Justify your answer.

{Note: No animal was harmed in the writing of this question

- the mouse escaped).
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