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YEAR 11 PRELIMINARY EXAMINATION 2003

MATHEMATICS

Time Allowed — 85 minutes
All questions may be attempted
All questions are of equal value
In every question, show all necessary working

Marks may not be awarded for careless or badly arranged work

The answers to all questions are to be returned in separate bundles clearly labelled
Question 1, Question 2, etc. Each bundle must show your Candidate's Number.



‘Question 1 ( Start a new page)

a)

b)

Differentiate f(x) with respect to x, then simplify:

Marks
1) f(x) =tan (x?) 2
.. - 3x-7
11 flx) = 2
) ) 4x+5
iif)  f(ix) =1In(e*+ sin 2x) 3
Evaluate the following limit:
X +x-6
lim ——— 2
x—2 x° =4
c
Not to scale
S R
A P @ B
In AABC, AP = PQ = QB, and PQRS is a rhombus.
Copy the diagram onto your working paper showing the information given.
1) Show that ARQB is isosceles 1
1) Show that ZRQP is double the ZRBQ 2

1i1) Hence prove that ZACB is a right angle 3



- ~Question 2 (Start a new page )

~a) Evaluate log ;243

b) Solve for x :
i) log4+log8+log 16 +log32 =x log 2

i) 3% -26(3*)-9=0

c) If cos @ = k and 6 is in the first quadrant, express in terms of k the value of
i) sin 4
i)  tan (180°+ @)

d)  Find the equation of the line perpendicular to  4x — 59-6=0 passing through (2, -2)
e)  Find the length of the radius Rif y=4x-5 isatangentto (x — 1)+ (y+2)2=R?

tan @ 3 tan @
secd-1 secd+1

f) Prove =2 coté

Question 3 ( Start a new page )

a) If @ and £ are the roots of the equations x2 — 4x — 6=0
find the values of a ?+ 42

b) OPS and OQR are sectors of two concentric circles centre O as shown with .~ QOR =170°,
OQ=1.5cmand OS=2.4cm. Find to 2 decimal places:

1) the area of the shaded region PQRS

1i) perimeter of the shaded region PQRS
ili)  area of the minor segment RMQ

Not to scale

NN



d)

Find the equation of the locus of a point equidistant from the point ( 4, 3 ) and the line y = -1.
Sketch the graph showing all the essential features.

If V2x+5 ++/2x+3 =6and (2x+5)—(2x +3)=2

i) Show +2x+5 —+2x+3 =§

ii) Using (i) or otherwise solve v2x+5 + +2x+3 =6

Question 4 ( Start a new page )

a)

b)

d)

Solve: [2x-1|=3

x—-2

Sketch the graph of y =
x+1

Consider f(x) = /25— x>

1) Find f’(x)
ii) At what point of f(x) is the gradient % ?

iii) Find the equation of the tangent at this point.

i) Find the equation of the tangentto y=sinx atx=0
2
ii) Find the coordinates of the turning points of y=cosx + % -1

and determine théir nature.

END
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