MM12 Assignment 3 Cubics and Functions

Name: Pfumﬁm RS .
Skills (Section A and B) ......... /33 Analysis (Section C) ......... / 24
Section A: Short Answer No Calculators Allowed

NOTE: Exact answers are required unless instructed otherwise within the question.

1. (a) Fully factorise P(x) =x° +x*- 17x + 15
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(3 marks)
(b) Hence solve the equation x* +x% - 17x +15=10
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(¢) Sketch the graph of y = x° +x* - 17x + 15 showing the coordinates of the x and y intercepts.
You do not need to show the coordinates of the turning points.
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(d) Hence find the interval for which x* +x* — 17x + 15 <0
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2(x+5)x+1), x<-1
2. For the given hybrid function g(x)=q-2(x+1), -1sx<4
(x—6)+2, x>4
calculate all key points that will enable you to sketch a detailed graph of g(x) on the set of axes

provided below.
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A circle has rule x* +2x +y* ~ 6y +1=0,
(a) Show that this rule can be written in the form (x + 1)2 + (y — 3> =9.
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(b) State the coordinates of:
(1) the centre of the circle and
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(ii) its radius

3
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P
(c) How many x-intercepts does the circle have? Why? . AN
Draw a diagram to assist. L )
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(d) State:
(i) the domain and
~ e | -4, Nu
(ii) the range of this relation.
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End of Section A

Total; 126



Full Name:

Section B:

Multiple Choice Questions

Circle Correct Response

1. The graph with equation y = —3(x + 1)* (2x - 3)
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has a turning point at x = -1
has a turning point at x=1.5 ¥

Calculators Are Allowed

is the graph of y = x° translated 1 unit to the left and 1.5 units down.

all of the above

2. The graph of y = (x — 2)’(x + 3) could be:
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3.  The graph shown has rule
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y=(x-2P+1%
y=(x+2P+0.5x%
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=——(x+2) +1
y=—17g**2)

y=(x-1P+0.5%
y=x+2P+1x

= 5(x + 2)* + 7, then f{—1) equals
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5. Which of the following functions is not a one-to-one function?
y=3x"~3x,x>3
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6.  The function £ R — R, where f{x) =—[(x — 2)* + 9], has range
A (—0,9) L) = = (- HJ.VIJ
B, (-x,2) )
@D (~0,-9] .=
D.  [9,0)
E. [-9,x)

(z,~9)
7. For the function with rule fx) = V25 — x%, the maximal domain is: >

A, [0,25]

B [-5.5]
C. ﬁl.oou MH_
D. (5.9 - 2% 2 Zo

E. [-5,%)

End of Section B

Total: /7



Section C: Analysis: Calculator Allowed
Exact answers are required unless instructed otherwise within the question

1. A cuboid (rectangular prism) has dimensions x metres, / metres and 4x metres, as shown on the
diagram. The edges of the cuboid are made from 640 m of wire.

4x m

(a) Find A in terms of x.

203 + Y\ = 64D
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(2 marks)
(b) Show that the volume, ¥ m’, of the cuboid is equal to 20x°(32—x).

N = % % G v (ko -S3)
= o (o -S))

= AxF x 5(22-)

= 2o32(2- ufJ (2 marks)
(¢) Find Vwhenx=11.

N = Sogan W

(2 marks)
(d) Find the possible values of x for the cuboid to exist.
O <o A 43D
S A Do o, \O~-SwH 0
(2 marks)



(e) Find the possible value(s) of x, correct to 2 decimal places, when V = 60 000,

60,660 = 204 (32 -x)
A= \2'3S o 2% 2% er ~ &GO

2= \2-BS o 2% 24 swme 0443

(2 marks)
() Find the maximum volume of the cuboid and the value of x for which it occurs.
Give your answer correct to 1 decimal place.
x =224 Nz G089 L2
(2 marks)

It is proposed to have a slippery dip at the new aquatic complex. The diagram below shows that the
slippery dip is to be based on a cubic function with rule H = - 0.2(x* — 9x* + 24x — 20), where H
metres is the height of the slippery dip above the water level at a distance of x metres from the edge
of the pool at the origin. L represents a ladder that goes to the top of the slippery dip.
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(a) What is the height of the slippery dip at the edge of the pool?
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(b) (i) Show algebraically that H =—0.2(x — 2)*(x - 5).
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(iiy Find the coordinates of the points marked 4 and B where the slippery dip is level with
the water,

A (20)  BLS.0)

(2 marks)
(c) After the slippery dip enters the water at B, it continues for 1 metre horizontally.
What is the depth of the water at the end of the slippery dip at C ?
C h & , (S .NJ.
VRN . .
.Obn»y\ v 22 - (1 marks)

(d) Find the length, L metres, of the ladder used to climb onto the slippery dip at the edge of the
pool, where x = 0. Give your answer correct to 1 decimal point.

L= ,W;F. x2S
U : L om
5 (3 marks)

End of Section C

Total: 24



