Question 1

TJRAHS-TRIAL HSC 2000-2UNIT

a) Convert 15" to radians in terms of 7.

b) Finda primitive of 0.
o) Solve 3x* —1lx—4=0

d) Simplify 6 x'f.

2

e) Rationalise the denominator ..
J3+2

f) Graph the solution of |x+4|<2 ona number line.

g) If x=9 and y = l% _evaluate

Question 2 (Start a2 new page)r

a) Differentiate: '
1) tan x
ii) (x* +1)°
1i1) cos(2x +1)
b) Evaluate: '

[l
xty?.

1
: 3
i) | b
| S3x+1
R '
i
L
2
c) If y =e”* show that a J; 5%4—63/:0

Question 3 (Start a new page)

A parallelogram has two of its sides along the lines y = X and y = 2x. The vertex which

does not lie on either of these two

i) Draw a diagram illustrating the above information. -
ii) Show that one of the other sides of the parallelogram < the line whose equation 18

y=x+2.

iii) Find the equation of the line that is the fourth side of the parallelogram. _

iv) Find the other two vertices of

the parallelogram.

v) Find the perpendicular distance from (6,8)t0 y=X.
vi) Find the area of the parallelogram.
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Question 4 (Start a new page)

a) Given a and # are the roots of the equation x* —8x+5 =0 find the value of
1) a+ .
0 ap.
i)  of+ F2. __

b) Theline x+2y—-3=0 forms chord AB on the parabola y = x* —2 . Find the x

coordinate of the midpoint of AB. ~
¢} Solve the inequality x > 6 — x2.
d)} Find the least value of x> 4+ x—6.

Question 5 (Start a new page)

t) Find the two stationary points of the function y = x(x — 4)? and determine their natuge.
11) Sketch the curve,

iii) Find the equation of the tangent at x = 2 on the curve.

1v) Show that the tangent meets the curve again at (4,0).

Question 6 (Start a new page)

a) i) Draw the graph of y = sin2x for0<x<z.
11) Find the number of distinct roots of sin2x = % fﬂf_[} <x =z . Justify your

answer,
b) |

B.

C
DIAGRAM NOT TO SCALE

A triangle ABC has a right angle at A. The angle at C is 60" . The side AC is 2¢cm long. A
circular arc, centre A, radius 2em cuts the side BC at D and the side AB at E.

i) Explain why AD = 2cm.

11) Prove AACD is equilateral.

111) Prove A ABD is isosceles.

1v) Find the area of the portion BED.
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Question 7 (Start a new page)

a) In one bag there are 4 red and 4 yellow balls, while in a second bag there are 3 red balis
and 6 yellow balls. One of the bags is selected at random and two balls withdrawn, with
no replacement of the first ball before the second is withdrawn. What is the probability
that the balls are:
1) Both red?
1) Both the same colour?
b) A man borrows $30000 and agrees to repay 1t over 10 years. Interest 1s calculated at
0.6% per month and 1s charged monthly. '
1) Show that the amount OWINgE after i} months is

A =30000(1.006)" — M(1+1.006 +1.006...........1.006™") where

M =monthly repayments.
ii) Find the monthly repayment to the nearest dollar.

¢) Consider 0.3 95
1) Bxpress it as an infimte series.
i1) Hence express it as a fraction mn simplest form.

Question 8 (Start a new page)

a) Evaluate:
i) - IZSEGE 3xdx
. _
iy [~ 2x 4 gy

1 X

g

b) Using Simpson’s rule with 3 function values, find an approximation of jlﬂ x.4x .
1

c) 1) Find the derivative of xlnx —x with respect to X.

3
i)  Using i) find the exact value of finxde.
1
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Question 9 (Start a new page)

a) A particle moves so that at time fseconds its velocity vm/s is given by
v=2r+2zsinzt (t>0).Whent=0,x=-2-

1) Find an expression for the acceleration at time t.
i) Find the time when the particle is first stattonary, and its displacement at that
time.

b) An electric current flowing in a circuit, left to itself, falls at a rate proportional to it’s

value i.e. = = —k{ , where 7= current.
i) If I =1e"(],and k are constants, t is time in seconds) show that T satisfies
the differential equation —g =kl .
11) If the current drops to half its original value in ?} sec find:
1y The value of k to four decimal places.
If) How long an instrument will continue to give a reading if the

Instrument can just detect a current one millionth part of the original.
Answer to one decimal place.

Question 10 (Start a new page)

a) Find all real solutions of x which satisty the equation x' = 7x% —-12.

A

3 P C
ABC 1s an 1sosceles triangle with AB = AC. PX |- AR , CD 1L ABand PY L AC.
1) Reproduce the diagram onto your exam paper.
11) Prove APXB||ACDB.
111) Prove ACDB|JAPYC.
1v) Hence show that PX + PY = CD.
END OF PAPER
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