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Question 3
(a) Simplify the following expression:

x=-2)(x-3)
G?-9E2+x-6)

(b) Simplify the following into a single rational expression:

Remember to show all your working and give your answers in exact form
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Question 4

() Wite the following using a negative exponent for the variable t and simplify:

)

(b) Evaluate the following expression when x = 27 and y = 4. Simplify your answer as
much as possible.

X4 2y

Remember to show all your working and give your answers in exact form
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Question 5

A small company making a specialised form of solid state drives (SSDs) makes drives in a large
number of sizes up to a maximum of 6 TB (a TB is a terabyte).

The company only makes one size of drive on any single day. If the size of the drive to be made
is D, the company’s production model says that it can make 3°~° drives of that size in a day. The
model also says that the cost (in $) per drive produced is 373,

For example, if the company produces 1 TB drives, D = 1 and the number of 1 TB drives
produced in the day will be 35! = 3° at a cost per drive of 3173 = 372

(a) How many 6 TB drives can be produced in a day?

(b) What is the cost per drive for a 6 TB drive?

(c) Using these models, what is the total cost of one day’s production of size D TB drives?
Simplify your answer as far as possible.

(d) Does the size of drive (D) produced affect this total cost? Briefly justify your answer.

Remember to show all your working and give your answers in exact form 7
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Question 6

An artist wants your help in designing a large outdoor sculpture. The sculpture will include a

parabola-shaped hoop anchored to the ground at 2 points with its vertex several metres up in the
air.

The hoop can be described using an equation y = f(x) where x is the horizontal distance (from
a particular reference point x = 0 on the site) and y is vertical height above ground level. One
unit of x and one unit of y both represent 1 metre. f (x) is a quadratic function of x and the hoop

will be anchored to the flat ground (y = 0) at points represented by x = 3 and x = 7. The
maximum height above the ground will be 4 metres.

(a) Use the information above to show that the hoop can be described using the quadratic
function
f(x)= —x*+ 10x — 21

Remember to show all your working and give your answers in exact form 8
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Question 6 continued

(b) The hoop extends below ground level to a depth of 5 metres, continuing the parabola
described by f(x). What values of x represent the points where the hoop reaches this
depth (ie, wheny = —5)?

Remember to show all your working and give your answers in exact form
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Question 6 continued
The artist wants to add a straight rod extending from the point represented by x = 1,y = 0
towards the hoop. The rod will have a slope of 1 and will be long enough to intersect the hoop

twice.

(c) Write down the equation for the straight line followed by the rod in the form y = mx +c,
given that this line passes through the point (1,0).

(d) Use your answers to parts (a) and (c) and your algebra skills to find the (x, ) coordinates
representing both of the points where the rod will intersect with the hoop.

Remember to show all your working and give your answers in exact form 10
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Question 6 continued

(e) What angle (in radians) does the rod make with the ground?

(f) How long should the rod be if it is just long enough to reach from the point represented by
(1,0) to the furthest point at which it intersects the hoop? Give your answer in exact form

Remember to show all your working and give your answers in exact form

1"
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Question 7

A farmer has a central pivot irrigator with a pivot arm of
length 30m. The pivot arm sweeps out in a circular motion -
in the horizontal plane, pivoting from its base, as depicted I

in the sketch on the right

(a) If the pivot arm moves through an angle 240 degrees, what is the exact value of the area of
the part of the circle covered?

(b) The farmer sets up the irrigator to irfigate a sector of the complete circle. The sector has an
area 900 m2. She wants to put electric fence around the entire perimeter of this irrigated
sector to prevent stock getting onto it. She knows that she needs 60 m of fencing to fence
the two straight sides of the sector. What length of electric fence will she need to be able to
complete the fencing (ie, to fence the arc length of the sector)?

Remember to show all your working and give your answers in exact form 12
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Question 7 continued

(c) The farmer sets up the irrigator so that the pivot arm is doing complete circles. The irrigator
will need oil after the wheel on the far end of the pivot arm (describing the circumference of
the circle) has travelled 2400 X 7 metres. How many complete rotations of the pivot arm
can take place before it will need to be oiled?

Remember to show all your working and give your answers in exact form 13




image14.png
Question 8
An AC (alternating current) generator uses electromagnetic induction to convert mechanical

energy such as rotation into electrical energy. A simple single coil AC generator produces a
voltage waveform with a sinusoidal shape (ie, a shape based on a sine curve).

Dr Sparks has built a simple AC generator that gives a peak output of 120 voits and has a
frequency of 50 Hertz (ie, 50 cycles per second, the same as the NZ mains AC supply).

The voltage waveform V() produced by Dr Spark's generator has this form:
V(t) = A sin(bt)
where t is measured in seconds and the waveform matches the information given above.

(a) What is the value of A in the above function?

(b) What is the value of b in the above function?

Remember to show all your working and give your answers in exact form

14
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Question 8 continued

(c) How long after t = 0 will the generator take to first reach the maximum V?

(d) To check her generator, Dr Sparks needs the exact value of sin ("%) Find this value

To get marks you need to show all your working/reasoning! Hint: start by sketching a basic
sine graph.

Remember to show all your working and give your answers in exact form 15
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PLease show step by step
answers

Jenny is running a cats' home. She

cats:

« Three whole cans (3)
« One half of a can (1)

* Three-fifths of a can

« Two quarter cans (2 x

%

(a) If Jenny is feeding all the food listed above to C cats, how much does each cat get?
Simplify your answer as much as possible.

(b) What is the maximum number of cats there can be for each cat to get at least
onefifth (ie, ) of a can of cat food?

Remember to show all your working and give your answers in exact form
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Question 1 continued

(¢) The next day, Jenny has exactly the same total amount of cat food available as in part (a)
but the number of cats has doubled (ie, there are 2C cats to feed). How much does each
cat get now? Simplify your answer as much as possible.

(d) One week later, many happy cats have been adopted by loving homes and the number of
cats left to feed has halved compared to part (a), (ie, there are C/2 cats to feed). How
much does each cat get now? Simplify your answer as much as possible.

Remember to show all your working and give your answers in exact form
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Question 2
The diagram below shows a triangle (A) enclosed within a rectangle. The diagram is not to scale
The diagram shows the following:

One side of the rectangle has length 4 units.

One side of the triangle has length 5 units.

Two of the triangle vertices are in the same position as two of the comers of the rectangle.

The third vertex of the triangle is 8 units along the rectangle side from the top right comner of
the rectangle.

X 8

Z

(a) Use the information above to show that the triangle side marked  has length 4+/5 units.

(b) Find the length x from the top of the triangle to the top left corner of the rectangle.

Remember to show all your working and give your answers in exact form 3
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Question 2 continued

(c) Find the area of triangle A on page 3.

(d) Triangle B below (not to scale) is a similar triangle to triangle A on page 3 (ie, has the same
interior angles). The triangle side that was length 5 units in triangle A is length 10 units in
triangle B.

Find the area of triangle B.

Remember to show all your working and give your answers in exact form 4




