JAMES RUSE AGRICULTURAL HIGH SCHOOL

YEAR 11 PRELIMINARY EXAM

The exam is divided into two sections; A and B

2 Unit students :

The 2 Unit students have 90 minutes to complete section A. After 90 minutes the
2 Unit students must leave the hall (not any earlier).

The 3 Unit students have 150 minutes to complete both sections A and B.

INSTRUCTIONS:

1. Start each new question on a separate sheet of paper
2. Show all necessary working out and formulae

3. Approved caiculators may be used

4. Your student number must be on every page

3. Marks may be deducted for untidy work

6. Every question in both sections is worth 15 marks.

7. The answers to the questions are to be returned in separate bundles.



SECTION A

QUESTION ONE

a) Factorise 8 — 2x — 3x?

b) Solve: i)lx—2 | =6
ii) 2% . 3P=144
©) 1) Express the following equation of a circle in the form (x — a)*+ (y — b)* = P
X*+y —4x+6y+3=0
ii) Write down the coordinates of the circle’s centre and the length of its radius.
d) Simplify (3 + 2 )2 = (3 -2 )?

e) Find the area of the sector, which subtends an angle of 112° at the centre of a circle
with radius Scm. ‘

QUESTION TWO

a) Differentiate: i) y=es >
il) y=xtanx
iii) y = In(5x + 1)

b) Write down the domain and range for the following functions:
1) y=3*

i1) y=x+3

¢) A particle is traveling such that its displacement in metres at any time t seconds is
. . T . . . .
givenby x= sm(; t). Given that the particle starts from rest at the origin find:

i) the direction the particle first moves in
ii) when it next comes to rest
iii) how far the particle travels in the first three seconds.



QUESTION THREE

a) Find the equation of the tangent to the curve y = x* — 2x — 4 at the point where x = 1.

b) For the ‘parabola y =x*-2x — 4  write down the:
1) Coordinates of the vertex

ii) Coordinates of the focus
ii1) equation of the directrix

¢) A surveyor travels from A, on a bearing of 130° to a point B 8km from A. She then
travels on a bearing of 030° to a point C, due East of A. Find the distance AC in
kilometres correct to two decimal places.

A )
a-b

d) Sn denotes the sum of the first n terms of a Geometric series. If s, = ey find

the first term and the common ratio of the series in terms of a and b.

QUESTION FOUR

a) Find the set of values of k for which the roots of 2x? + kx + 3k — 10 = 0 are real.

b) ABCD is a parallelogram 5 A
AP//CQ | 2
Prove that A ADP = A CBQ. \

¢) A variable cylinder of radius r units and height h units is inscribed in a fixed cone
radius a units and height b units.

b

1) Prove that LA
a a-r
i) Express the volume of the cylinder as a function of r.

ii)  Prove that the maximum volume of the cylinder is g of the cone’s

volume.

END OF SECTION A




SECTION B

QUESTION FIVE
a). When P(x) =x’+ 2x’ - kx + 5 is divided by (x + 3) the remainder is 1, find the value

of k.

b) Sketch the graph of y =x(x — 1) without the use of calculus.

c). Prove that ! + ! - sn(4+5)
tan A +cotB cotA+tanB cos(4- B)
d) Find the exact value of tan 75°

e)

3
Find lm 2724
3 x+3

QUESTION SIX

a)

b)

d)

If fix) = x* + bx* + cx + d, find the values of b, ¢ and d such that f{x) is an even
function, f{0) =1 and f{1) = 0.

A meeting room contains a round table surrounded by 10 chairs. These chairs are
indistinguishable and equally spaced around the table. Find the number of different
arrangements possible if: ‘

1) there are no restrictions

ii) 3 particular people must sit together
iii) Person A must not sit next to person B.

Solve 2sinf - cos6 =1 for 0 <O <7 using the t- results.

The lengths of the sides of a scalene triangle are in an arithmetic sequence. If the
largest angle in such a triangle is 120°, show that the smallest angle is 21°47".
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