ASCHAM SCHOOL
MATHEMATICS EXTENSION 1
TRIAL EXAMINATION

2006

Time : 2 hours + 5 minutes
reading time

[nstructions:

Attempt all questions

All guestions are of equal value

All necessary working should be shown for every question.

Full marks may not be awarded for careless or badly arranged waork
A Table of Standard Integrals is provided

Approved calculators may be used

Each question should be answered in a separate booklet

Do not use whiteout, part marks may be awarded for scored out work if it
is legible

Question 1 {12 marks)

(a)

Find f J:!l‘?dx
_x‘

{b) Sketch the region in the number plane defined by y > |x|—1
(¢}  Find the domain and range of y=+/x"—9
] x
(d) Find lim—
=0 5in 2x
{e)  The parametric equation of a function is
=287 y=4d—t
Find the cartesian equation.
H A (x,10) and B (6, y). The paint P (5, 4) divides AB externally .
in the ratio 3:1. Find xand y
d s
Find —(cos” 26
(@) 5l )
Question 2 {12 marks) Begin a new booklet
d{ rm——= . —
@ O Show d—(\ 1—x* +sin”' x)= 2l—x"
a3
!
(i)  Hence evaluate fnz Nl—xtdx
{b}  Using the substitution « = log, x, evaluate fz dx
¢ xlog,x
{c)  The polynomial eguation 3x* ~2x*+3x-4=0 has roots o, 5, 2.

(d)

Find the exact value of L+ L+L

1

(2]

12

(2]
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2]

2]

[2]

(2]

131

(2]

Consider the polynomial P(x)=x* 4 ax’ + bx+2 which has factors x+1

and x-2. Find the values of ¢ and b.

{3]



3 4
Question 3 {12 marks) Begin a new booklet {b) A particle moves along the x-axis accarding to the equation
x=cos2t —\Esin 2t
where x metres is the displacement after +seconds frem the origin O.
(8)  Find the general solution of cosxcos27° +sinxsin 27° = cos 2x I3]
)] Express x in the form Rcos(2r+ &) where R>0 and Q<o s—g— [2]
{b) Drinks far a barbegue have been left in the sun and their temperature has
risen to 30°C. They are placed in the freezer where the temperatqre is. (i) Prove that the particle moves in simple harmanic mation. {2]
maintained at -5°C. After { minutes, the lemperature 7°C of the drinks is
changing sa that ﬂ.:—k(T+5) (iiiy  Find the amplitude and period of the motion. {2
et
(v}  Determine whether the particle is initially moving towards O or away
{iy Prove that T = 4¢™ -5 satisfies the differential equation, and find the from O, and whether it is initially speeding up or slowing down, Justify
value of A. ’ [2] your answers, (2]
(v) Find the time at which the particle first returns to its starting point.  [2]
(i)  Afer 20 minutes the temperature of the drinks has fallen to 20°C. How :
long after they are put in the fridge will it take before the drinks begin to
freeze? Assume that freezing peint is 0°C.
[2] Question 5 (12 marks) Begin a new booklet
(a & From a lighthouse L, the bearing of ships A and B are 035" and 145
{c) () Prove using calculus that the equation x’ +2x +4 = 0has only one respectively. Show this on a diagram and find £ ALB. )
real root 2 . . . . .
o e [2] {ii} Lighihouse LT is 120 metres high. The angle of elevations fram
- 2 _ ™ ships A and B to the top of the lighthouse are 40" and 50° respectively,
(i) Show that sa<- 0] Find the distance between the ships. [3]
{iiy  Starting with an initial approximation « = -1, use one application of
Newton's method to find a further appreximation for « . [2] -
) () D) Show that f{x)=sin"'(cosx) is an even function. 1
- ii Differentiate f(x) = sin"'{cosx) and hence find the gradient
Question 4 {12 marks) Begin a new booklet ) /) ( ) reeHn g
for 0<x<m. 2]
(a) A pariicle is moving along the x-axis. lts speed v m/s at position x metres {iv)  Evaluate f(0), f(-=) and f(x) (1
is given by
S P (i) Sketeh f(x) for—w<x<w [1]
ind th ti hen x=2. .
Find the acceleration when x =2 2] (c) Use mathematical induction to prove that

P4+27 43 4. +n

3 1 2
sty for integer n > 1 &



Question 6 (12 marks)

{a)

(b)

(c)

Begin a new booklet

Given that sin™' x and cos™' x are acute,

()  Showthat sin{sin™ x~cos™' x)=2x"~1 [2]

(i)  Solve ihe equation sin”'x —cos™ x=sin""(0.5) [2]

A particle is projected from a point O with velocity I mfs at an angle 8 above
the horizontal. At fime ¢ seconds it has horizontal and veriical components x
metres and y metres respectively from O. The acceleration due to gravity is

gmis’.

(i} Given the equations below, derive equations for horizental
displacement x and vertica!l displacement y [2]

=0, Jim-g
i=Fcosd, y=Vsind-gt

(i) Hence show that the equation of the path is
2
- _& 1
y=xtanf S (1 + tan 9)
(2]

A parlicle is projected frorn O with velocity 60 mi/s at an angle & above the
harizontal. 7' secends later, another particle is also projected from O with
velacity 60 m/s atan angle 3 above the horizantal, where § < . The two
particles collide 240 metres horizontally and 80 metres vertically from O.

Taking g==10m/s*, and using the results from (b):
(i) Show that tana =72 and tanf =1 2]

{it) Find the value of T in simplest exact form. 2]

Question 7 (12 marks)

(a)

(b)

Begin a new booklet

S\

The rectangle OABC has vertices O (0, 0), A (=.0} , B (x.1). C(0, 1).
The curve p =sin® x is shown. Use calculus methods to show that the area
under the curve is half the area of rectangle OABC (3]

A particle P moves along a straight line, A velocity-lime graph for P is shown
helow,

Al
(i) Between what times does the particle travel to the right? [1}

(i) Sketch a displacement-time graph for P given that the particle staris
2 metres to the left of 0. [2]



(c)

O is a point on the larger circle. The smaller circle has centre O. The circles intersect

at P and Q. PR is a chord of the larger circle that cuts the smaller circle at S,
Copy the diagram into your answer booklet (about half a page)

Let £SPO=4, £08Q =
6)] Explainwhy £PS0=4
(ii) Prove that ZSQR =180—(z+ /)

(iii} Prove that SQ LOR

End of Examination

(1]
[2]
(3]
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