YEAR 11 PRELIMINARY EXAMINATION 2002

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. Ea_EP bundle must show your Candidate's Number.
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Question 1: (START A NEW PAGE)

(a) Write down the exact value of:
(1) sin 210°
. T
i tan —
(i1) 3
(iii)  sec 315°

(b) Solve the equation 4 sin’4 = 3

(c) Find the exact value of x if:

3logp3 — 2 logyyx = 4
(d) Solve for x: ' |2x+2[ =|x+3!

Question 2: (START A NEW PAGE)

(a) Differentiate with respect to x:

M oy =2
x -1
2

G) y = xe*+?

(i) y = [In20)P
(b) Evaluate the following limits.

2x3 + 5x

i lim
(1) X—>© 4)63 + x2 -3

(i) lim L—:_\/g

=5 Xx -5

for 0°< A4 < 360°

marks



Question 3: (START A NEW PAGE)

(a) (1) Find the equation of the normal to the curve y=2x+ 1
' x

at the point (1 , 3).

(i1) At what point does the normal meet the curve again?

(b) In AABC, AB=3.2 cm, AC =2.5 cm and £ ABC = 40°.

A
cm
40°
B c
Find the value of £ ACB.
(c) Show that f (X) is an even function where:
F® = In(1 + &) - g
Question 4: (START A NEW PAGE)
(a) Prove the identity: _cotd = 1
1+ cotd 1+ tan 4
1
(b) (1) Differentiate the function y = —(—)xﬁ
e

(i1) Find any stationary points and describe their nature
(il)  Find the point of inflexion

10x

ex

(iv)  Sketchthe curveof y =



Question 5: (START A NEW PAGE)

(a) ABCD is a parallelogram. E is the midpoint of DC. 4D produced
meets BE produced at F.

A

A4

(1) Copy the diagram and prove that ADEF = ACEB.

(i1) Prove that BDFC is a parallelogram.

(b) A hiker leaves his camp C, and walks for 25 km on a bearing of 125° T,

. to point A. He then changes his course, and walks in a direction of 190° T
for 30 km to point B.

3

(1) Draw a labelled diagram showing the above information.
(i)  Find the shortest distance between camp C and point B, to 2 dp.

(1) ~ What is the bearing, to the nearest degree, of camp C
from point B?



Question 6: (START A NEW PAGE)

(a) ABC is an equilateral triangle. BCDE is a square.
' A

(1) Copy the diagram and find the size of £ ADC. Give reasons
for your answer.

(ii)  Show that £ BAD = 3xZCAD

(b) Two circles, centres 4 and B, with radii of 2 cm and 3 cm respectively, touch
externally at C, so that 4, B and C are collinear. PQ is a common tangent.
Q

P

) What is the exact length of PQ?

(i1) Find the size of £ ABQ. Give your answer in radians to three
decimal places.

(iii)  Calculate the shaded area of the region bounded by tangent PQ
arc PC and arc CQ. Give your answer to one decimal place.

b



Question 7: (START A NEW PAGE)

(a) Prove that the equation 3x* — 2(n — 1)x + n* + 1 = 0 has no real
roots for any real value of n.

(b) The net obtained by cutting along the sloping edges of a right square
pyramid is such that the distance between the vertices of two opposite
triangles is 1m.

1m

(1) If the side of the square base is x, show that the volume of the
pyramid V, is given by:

V=X -2

(ii) Find the length of the side of the square base which gives a
maximum volume for the pyramid.

THIS IS THE END OF THE PAPER
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