GOSFORD HIGH SCHOOL

2007
TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

MATHEMATICS EXTENSION 1

General Instructions: Total marks: - 84

 Reading time — Sminutes » Attempt Questions 1 -7
» Working time - 2 hours + All questions are of equal value

» Write using black or blue pen

* Board-approved calculators may
be used

» Each question should be started on
anew page.

» All necessary working should be
shown in every question




Question 1: (12 marks)

(2) Solve —2-’13 <1, x#3. 3)

(b) Find i(xcos T x). @)
dx
@©) If «,p,y are the roots of 2x* +4x* —~6x+3=0 find:

Q) a+B+y. ¢y
(11) 1 + 1 -+ 1 @
a By
(d) The interval joining the points A (2,1) and B (-3, -4) cuts the x-axis at C.
Find the ratio in which the point C divides AB. cy

Question 2: (12 marks)

2 i
(a) Evaluate @)
'j: \2-x? |
1
(b) Use the substitution #=1+x to find I lx dx i simplest surd form. (4)
b Y1+ X

(¢) The acute angle between the lines 2x—y+1=0 and kx+y+5=0 15 45°,

Find the value(s) of % . 3)
(d) PT is a tangent to the circle and PXY is a secant. Z is a point on PXY such
that TX = TZ. Prove that £YTZ =/XPT . 3
T
NOT
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Y Z X P

Question 3: (12 marks)

(a) Prove that _sin20

= tan
l+cos28 o @



(b) (i) Draw a neat skeich of y=2sin * 3x and state its domain and range. (2)

(i) Find the volume of the solid of revolution obtained by rotating the

curve y=2sin " 3x about the y-axis between y=0 and y=% : (4)

{(c) Prove by the principle of Mathematical Induction that

1 + 1 + i N + 1 . n @)
1x3  3x5 5x7 (2n-1)(2n+1) 2n+1
Question 4: (12 marks)
dv d (1
Show that — = — | — y? 1
(a) Show that - dx(Zv] ()

(b) A particle moves in a straight line so that its acceleration ‘@’ in m/s* is
givenby a=—e? . When =0, x=0 and v =2m/s.
—x

(i) Show that the velocity of the particle is given by v = 2¢ 4 . 3)

(i1) Find the displacement and velocity of the particle in terms of ‘2°.  (3)
(¢) The point P(2 P, pz) lies on the parabola x* = 4y whose focus is S.

(1) Find the equation of the tangent to the parabola at P (2)

(i) The tangent at P meets the x-axis at Q. The point R divides the
interval joining SQ externally in the ratio 3: 2. Show that as P moves on
the parabola x* = 4y the locus of R is a straight line. 3)

Question 5: (12 marks)

(a) Evaluate lim S23% 0
x50 Sy
(b) Find the general solution to cos 28 = cos&. 3)

(c) For the function f (x) = ¢*~' find the inverse function /" (x) and hence

show that f [ f "1(x)] = fflx)}==x. 3

(d) (i) The equation x* —kx* +2=0 has exactly one root between x=0 and
x=1, Prove that £>3. (2)



(ii) The equation x* —4x? +2=0 has a root between x=0 and x=1. Using
a first approximation of this root as x=0.7 , use one application of

Newton’s Method to find a better approximation correct to 2 decimal
places. (3)

Question 6; (12 marks)

{(a) AB i1s a diameter of a circle centre O, radius 2 units. CD 1 AB.

C
NOT
TO
SCALE
A B
0O D
) If £CAO =8, explain why £ DOC=28. (D
(i) Show that the perimeter * P * of ADOC 1s given by:
P=2+2(sin29+00529). @
(iti) Express sin 26 +cos 28 in the form R sin (2 a +a) where « 1s acute.
@
(1v) Find the maximum value of the perimeter ¢ P> and the value of & for
which the pertimeter is a maximum. (2)
(b) A particle moving in Simple Harmonic Motion starts at the centre of
oscillation O with an initial velocity of 3cm/s . If it has a period of %
seconds, find:
(i) the value of “#°. (1)
(i1) the amplitude * @ of the motion. (D

(i11) the time taken for the particle to first reach a displacement of
x==0.375cm. 3)



Question 7: (12 marks)

(a) An object 1s projected horizontally from the top of a building which 1s ‘b’
metres above ground level with a velocity of ¥ ms™ . (Assume there is no

air resistance and take the foot of the building to be the origin).
A

'y Vm/is
]
- NOT
#rm O TO
C SCALE
]
]
A4 >
GROUND LEVEL

Q) Show that the object strikes the ground when 7= f—zﬁ ata
g

[2
horizontal displacement of V' 2k metres from the foot of the building
g

@
(i1 Another object is projected horizontally from a height ‘k’
times the height of the first object for some constant ‘k’. If it is to strike
the ground at the same point as the first object calculate the speed of
projection in terms of “V” and k’. (2)

(iii) If in part (i) the building is 40 metres high and the speed of
projection is 20725 ~' find the object’s velocity when it strikes the
ground and the angle at which it strikes the ground to the nearest degree.
(Take g=10ms %) ‘ 2)

(b) The chord PQ cuts off a minor segment PRQQ in a circle centre O radius r’
units. The angle POQ) is ‘X’ radians.

0 NOT

/\ TO
P Q SCALE




It is given that ‘r” and “x’ vary so that the area of the minor segment 1s
constant at 50 cm? .

(1)  Show that » = 10

w/x— smx

(i)  If°x’ is increasing at a rate of 0.05 rads/sec, find the rate at
which the radius is decreasing when x = 1.5 rads correct to 2 decimal
places. 4)

@



STANDARD INTEGRALS

1 .
x"dx = AL x#0, ifn<0
n+l -
l
—dx =lnx, x>0
[ 1
e™ dx =—e™, a%0
a
J
([ - 1
cos ax dx =—sinax, az0
J a
, 1 .
sinaxdx =~—cosar, a=0
2 1
sec”ax dx =Etanax, a0
1
secax tan ax dx = —secax, a#0
(1 1 1 X
T dx =—tan1——, a#0
Ja +x a a .
[ 1 x
2dx =sin_IE, a>0, —a<x<a
J Ala*—x

j—-—-—l—u—dx =1n(x+\/x2—a2), x>a>0
(2 _ 22

Jﬁdx =ln(x+w}f\?2_+az)

NOTE : Inx=log,x, x>0

) Raard of Stndise NS 2008
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