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Section A: Compulsory Questions

Sub-Section [1.6.1]: Solve Polynomial Inequalities

Question 1
Solve the following inequalities for x:

a (x-5x+2)(x—-1) >0

—2<gx<lorzr>=5hH

b. x—-1D2-x)(x+3) <0

—d<zr<lorze=?2
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Question 2
Solve the following inequalities for x:

a. x(x? —4x+6) >0

xr =10

b. B—x)(x? —5x+4) <0

lcsae<dore =4
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Question 3
Solve the following inequalities for x:

a x3—x?—14x+24<0

V) )

Factor as (z — 2)(z — 3)(x + 4).

Therefore ¥ < —4 or 2 < 3 < 3
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b. 2x3 —7x*—-33x+18>0

1 .
Factor as 2 (.;' - E) (z + 3)(z —8)

Therefore =3 < x < — or * = 6.

b |
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oL~

Sub-Section [1.6.2]: Solve Number of Solution Problems

©,
[

Question 4
Find the values of k, for which the equation x3 + 3kx? +9x = 0 has:

a. 1 solution.

)

Therefore —2 < k < 2

Only solution is = 0 if the diseriminant of the quadratic 22 4 3kx + 9 is less than 0.

b. 2 solutions.

k=42

c. 3solutions.

ke —20ork>2
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Question 5
Find the values of k, for which the equation x3 + 3x2 — 4kx = 0 has:

a. 1 solution.

Only solution is # = 0 if the diseriminant of the quadratic 2% + 3z — 4k is less than 0.
.
Therefore k < ——

16

b. 2 solutions.

9
k=——ork=10
16

c. 3solutions.

9
T <k<0ork =10
3
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Question 6 )})

Find the values of k, for which the equation (x? — 4kx + 8)(x? — 4x + 4k) = 0 has:

a. 4 solutions.

_ | We require the discriminant for both quadratics to be greater than zero. |___

Ay = 16k% — 32
As =16 — 16k
Therefore k < —2 or k > 2 and k < 1.

_ | So 4 solutions if k < —/2 I

b. 3 solutions.

One discriminant is zero and the other is greater than zero.
k=4+v2and k<1 = k=—/2

V2 < kork>+v2and k = 1 cannot be satisfied.
Therefore k = —/2
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C.

2 solutions.

One discriminant is less than zero and the other diseriminant is greater than zero.
—V2Z<k<vZandk<l — —2<k<1

k< —v2ouk>v2andk>1 — k> 2

Therefore —2 < k < 1 or k > /2

d. 1 solution.

e.

One discriminant equals zero and the other is less than zero.
k=4+v2and k>1 — k=2
V2<ck<y2andk=1 = k=1

Therefore k = V2 or k=1

No solutions.

Both discirminants are less than zero.

Therefore 1 < k < /2

Space for Personal Notes

MM12 [1.6] - Polynomials Exam Skills - Homework Solutions ‘ 9




G-OONTOU REDUCATION VCE Methods % Questions? Message +61 440 138 726

L Jm

Sub-Section [1.6.3]: Apply Bisection Method to Approximate x-Intercepts @

Question 7 CAS-Active.

places.

Use the bisection method to find the approximate real solution to the equation x3 — 3x? + 3x + 2 = 0. Use the
interval [—1, 1] for the first iteration and a maximum error of 0.1. Give your approximation correct to two decimal

)

— 1 == —-0.44

Our answer is the midpoint of the first interval that has width < 0.2

In[2g]:= ResourceFunction["BisectionMethodFindRoot"] [x*3 -3 x"2 +3x+2,
{KJ‘ -1} 1}-’ 3J EJ “Steps..]

steps a fla] b flb]
I 1 -l.ag| -5. 1.66 3. L
2 |-1.ee| -5. |0.x107? 2.
— outf28]= | 3 |-8.50(|-0.375|0. x1073 2. —
4 |-0.50(-0.375| -0.25 |1.04688
— 5 |-e.50|-0.375| -0.38 |6.400391 —
B -p.5@|-8.375| -8.44 |6.829541

Question 8 CAS-Active.

Use the bisection method to find the

interval [1, 4] for the first iteration and a maximum error of 0.1. Give your approximation correct to two decimal

approximate real solution to the equation x? log,(x) — 3x — 2 = 0. Use the

places.
x = 2.59

Our answer is the midpoint of the first interval that has width < 0.2

in[47]:= ResourceFunction["BisectionMethodFindRoot"] [

x"2Llog[2;, x] -3x-2, {x, 1,4}, 8, 6, "Steps"]

out[47]=

steps a fla] b fib]
1 |1.0600000 -5. 4.p00000a| 18.
2 |2.5000000| -1.23795 |4.0000000| 18.
3 |2.5000000| -1.23795 |3.2500000|6.21089
4 |2.5000000| -1.23795 |2.8750000|1.96819
5 |2.5000000| -1.23795 |2.6875000(0.23892
6 |[2.5937500|-0.530619|2.6875000|0.23892
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Question 9 CAS-Active. )})

Use the bisection method to approximate 3/5 correct to two decimal places.

Since 1% < 5 < 2% we will choose our interval to be [1,2] and we will solve the equation
¥ —5=10.

Our answer is the midpoint of the first interval that has width < 0.01 rounded to two
decimal places.

re=1.71

ResourceFunction["BisectionMethodFindRoot™] [x*3 =5, (x, 1, 2}, 4,9, "Steps”)

steps| a fla]l b flb]
1 |[1.880 4. 2.000 3.
2 |l1.5e8 1.625 .88 3.
3 |1.5e9 1.625% 1.758| @.35937%
4 |1.825| -9.708984 |1.758| ©.359375
5 |1.688 2.19458 |1.758| ©.35937%
6 |1.688| -@.19458 |1.719|8.8773621
7 |1.783|-9.8598564(|1.719| @.8773621
8 |1.7@3| ®.0598564|1.711|0.00843954
9 |1.787| ®.8257866)1.711|8.8@843954
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Sub-Section: Exam 1 Questions

Question 10

Consider the polynomial f(x) = x3 + ax? + bx + 4. It is known that x — 1 is a factor of f and when f is

divided by x — 2 the remainder is 6. Find the values of a and b.

B+a-

12 + da + 2

which we solve to ind o = 2 and b= =7

We have that f(1) =0 and f(2) = 6 this yields the equations |

bh=1
h=0
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Question 11

Solve the equation 2x3 — 4x2 — 22x + 24 = 0.

Let f(z) = 2% — 42% — 222 + 24. Then note that f(1) =0 = x—1is a factor of f{zx).
We then factorise f(x) as

fla) =2(x — 1)(z — 4)(z + 3)

and so f(r)=0 = z=-3,1,4
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Question 12

Sketch the graph of y = —(x — 1)3 + 1 on the axes below. Label all axis intercepts and the inflection point with

coordinates.

Space for Personal Notes

MM12 [1.6] - Polynomials Exam Skills - Homework Solutions




G-lo NTOUREDUCATION VCE Methods % Questions? Message +61 440 138 726

Question 13
Consider the function f(x) = x* + x3 — 3x%2 — x + 2.

a. Show that x + 2 is a factor of f(x).

f(-2)=16-8-124+24+2=10

Therefore x + 2 is a factor of f{x)

b. Fully factorise f(x).

flx)=(z+2)(z* =2 -z + 1)

= (z + 2)(z - 1)(z? - 1)

= (x—1)%(z +1)(z + 2)
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c. Hence, sketch the graph of y = f(x). Label all axis intercepts with coordinates. Note that some turning
points occur at approximately (—1.59,—1.63) and (—0.16,2.08).

N
rd

N

d. Solve the inequality f(x) < 0.

—2<r<-1lorzx=1.
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Question 14
Consider f(x) = 2x3 + 2kx? + 5x, where k is a real constant.
Find the values of k, such that f(x) = 0 has:

a. One solution.

We have that f(x) = 2(22? + 2kz + 5).
The only solution will be r = 0 if A = 4k? — 40 < 0 and therefore

—V10 < k < V10

b. Two solutions.

k= :v"ﬁ

c. Three solutions.

E < —/10 or k = /10
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Sub-Section: Exam 2 Questions

Question 15

The equation 3x? + 2x — 8 = 0 has one real solution, which lies in the interval [0,2]. Approximate the solution
using the bisection method with a maximum error of 0.1. The approximate solution correct to two decimal places

is:

A. x=1.25
B. x=1.13
C. x=119
D. x=1.15
Question 16

The minimum degree of the polynomial sketched below is:

(-2, 0)

4
A

N

(4, 0)

(1,0 (20

S
\] rdal
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Question 17

The polynomial ax3 + 3x2 + bx + 5 is perfectly divisible by x- 1 and has a remainder of 6 when divided by
x + 2. The values (a, b) are:

A. (8,—12)

B (~3-3)

Question 18

The equation x3 — 5kx? + 9x = 0 has exactly one solution when:

A k=%

[ 3 e}

Question 19

A graph with rule f(x) = x3 — 3x? — 4c, where c is a real number, has three distinct x-intercepts. All possible
values of c are:

A c>1
B. —-1<c¢c<0

C. 0<cx1
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Question 20

Consider the function f that is sketched on the axes below. It is given that the point (2,12) lies on the graph.

Y

AN
250+
200t
150+

100+

-50-
100+
150+

-200+

i. State the degree of f.

ii. Find arule for f(x).

From the shape of the graph we see that we must have

flz) = alz + 4)(x — 3)*(z — 6)

1
Now we use f(2) = 12 to find that a = —5 Therefore

. 1, -
fle) = —5(z - 3)*(z + 4)(z - 6)
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b. Consider the function g(x) = f(x) + 10(k? — 4k + 3), where k is a real constant.

i. Find the values of k such that g(x) = f(x).

glx) = f(z) if the quadratic term 10(k* — 4k +3) = 0.
Therefore k=1or k=3

ii. Find the values of k, such that g(x) > f(x).

g(x) > f(x) if the quadratic 10(k* — 4k + 3) > 0.
Therefore k< 1 or k=3
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It is known that the function f(x) has a turning point when x = 3i;/ﬁ.
Let h(x) = —3 (x — 3)2(x + 4)(x — 6).
c. Find all values of k, such that h(x) = k has two solutions.
. . 5
——1 Note that hix) = E_.'"-:__r]. I
3++/51

Therefore h{x) has turning points when x =

The coordinates of these turnings points are therefore

3—+51 — 3+ /51
( fT_gnH:uvm) and (J’E"_zm—:uﬁ_l)

— | Inspecting the shape of the graph of 4y = f{x) we conclude that hix) = & will have two |

solutions when

k< 0or 291 — 3451 < k < 201 + 344/51
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Question 21
Consider the cubic polynomial f(x) = x3 + 2x2 — 7x — 2.
a.

i. Explain why f(x) has a root between x = —1 and x = 0.

—1 fi=1) =6 and f(0) = —2 so it must cross the z-axis between these two points.

ii. Approximate the root in the interval [—1,0] using the bisection method with a maximum error of 0.05.

Give your answer correct to two decimal places.

is the midpoint of this interval,

Thus x = —(.28

{%, =1, @8}, 6, 18, "Steps™]

The first interval that has width < 0.1 is [—0.25, —0.3125] so our approximate solution

In[z3z]:= ResourceFunction[“BisectionMethodFindRoot®] [f[x],

] steps 4 tla] b t[b]
1 & -2. -1, 00200 6.
2 ] =2. -9 500008 1.875
o 3 -0.250000) -0.140625 |-0.500902) 1.875
4 -@.250008| -0.1408625 |-0.375008| 8.853516
| Out[332]= 5 -@.256008|( -0.140625 |-09.312508| @.352295
6 |-0.250000| -0.148625 |-0.281150| @.104786

iii. Find the distance between our approximate root and the actual root that lies in the interval [—1,0]. Give

your answer correct to two decimal places.

Actual rootisx = V3 — 2~ —0.2674849
So our distance is —0.2674849 + 0.281250 =~ 0.01

MM12 [1.6] - Polynomials Exam Skills - Homework Solutions

Cc




G-OONTOU REDUCATION VCE Methods % Questions? Message +61 440 138 726

b. Sketch the graph of y = f(x) on the axes below. Label all turning points and axis intercepts with coordinates.

_ 2, 238
3 27

(-2-[3,0) (-2+/3, 0)
<« } } } ; F—>x
-5 -3 -2 -1 4 )

c. Find the values of k, such that f(x) + k = 0, where k is a positive constant, has one solution.

By looking at the graph and noting that & = 0 we conclude that & = 6
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d. Let a be areal constant.

Find the values of a such that the equation x3 — (4a + 2)x? + (8a + 3)x — 6 = 0 has three real solutions.

We can [actor the equation as
( — 2}z — daz + 3)

— this funetion will have three roots if the quadratic has two roots that are not equal to
=2

— Consider the discriminant of the quadratic

Va3 W -

A=16a-12>0 = a < 5 or a > —

2

But what if the quadratic also has a solution o = 27

==

el ¢ . Lo T W

— 1 Subin z =2 into the quadratic ¥ —8a =0 = a= - > —.

N ) 8 2
When o = — our [unction becomes Flr— 2)2(2x — 3) so there are only two solutions.

Therefore, three solutions when

R Y 7 7
< — O < @< —0Ora > —.
2 2 5 8
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Section B: Supplementary Questions

Sub-Section [1.6.1]: Solve Polynomial Inequalities

Question 22
Solve the following inequalities for x:

a xx—1Dxx+2)<0

r=<—-2orl=sr=1

b. x—-2)(x+1)(x+3) >0

—3<x<-—-1lorx>2

Space for Personal Notes
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Question 23
Solve the following inequalities for x:

a (x—5)x%*+x—-2) <0

r=<2orl<ax=<5h

b. 1—-x)(x>—4x+4) =0

x<lorx=2

Space for Personal Notes
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Question 24
Solve the following inequalities for x:

a x3—-5x2—-8x+12>0

V) )

Factoras (x — 1)(x + 2)(x — 6).
Therefore -2 <x<lorx>6
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b. —x3+4x2+x—-4<0

Factor as —(x — 1){x 4+ 1){x — 4)
Therefore —1 <2 <1 orx > 4,

Question 25 ))) )

Solve the inequality 4x> — 16x* + 13x3 — 3x? > 4x3 — 16x% + 13x — 3.

We rewrite our inequality as 4x® — 16x? + 92% + 1322 — 132 + 3 > 0 and realise that 22 — 1
is a factor of the left hand side.
Hence we factor the left side as (22 — 1)%(z — 3)(z® — 1).

— Therefore —1 < & < % or % <rxr=<lorzs >3 —
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Sub-Section [1.6.2]: Solve Number of Solution Problems

Question 26
Find the values of k, for which the equation x(x? + 4) = 4kx? has:

a. 1 solution.

)

Only solution is x = 0 if the diseriminant of the quadratic ? — 4kx + 4 is less than 0.
Therefore —1 < £ < 1

b. 2 solutions.

c. 3solutions.

ke —1lork>1
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Question 27
Find the values of k, for which the equation kx® + 2x® + x3 = 0 has:

a. 1 solution.

We observe that x3 is a one to one and onto function.

Thus the number of solutions to kx® + 2x° + x3 = 0 is simply the number of solutions
tokx3+2x2+x=xkx*+ 2x + 1) = 0

Only solution is x = 0 if the discriminant of the quadratic kx? + 2x + 1 is less than 0.
Therefore k > 1

b. 2 solutions.

F=1ar k=10

c. 3solutions.

BDor 0=k <1
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MM12 [1.6] - Polynomials Exam Skills - Homework Solutions ‘31




G-lo NTOUREDUCATION VCE Methods % Questions? Message +61 440 138 726

Question 28
Find the values of k, for which the equation x(x — 2k — 2)(x% + kx + 4) = —x% — kx — 4 has:

a. 4 solutions.

V) )

We can simplify our equation to be (x? + 2x(k — 1) + 1)(x?> + kx + 4) = 0
— | We require the discriminant for both quadratics to be greater than zero.

E— Al = 4(k+1)*>—4
A2 = k? — 16

Therefore k < —2ork >0andk < —4ork > 4.
— 1 So4solutionsifk < —4ork > 4.

b. 3 solutions.

One discriminant is zero and the other is greater than zero,

Therefore & = —4., 4

MM12 [1.6] - Polynomials Exam Skills - Homework Solutions
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c. 2 solutions.

One discriminant is less than zero and the other discriminant is greater than zero.
Therefore —4 < k < 0or2<k <4

d. 1 solution.

One discriminant equals zero and the other is less than zero.
Thereforek = Oork =—2

e. No solutions.

Both discriminants are less than zero.
Therefore —2 < k <0

Space for Personal Notes
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Question 29 )}))

Consider the polynomial P(x) = x3 + ax + b.

Show that if A = —4a3 — 27b? = 0, that P(x) = 0 has less than 3 solutions.
Hint: If r;, 75, 73 are the roots of P(x), showthat A= (r; —13)%(r, — 13)%(r3 — 11)%.

Please use a calculator.

If P(x) = 0 has 3 distinct solutions, we can factorise P(x) = (& —r1)(x —r2){x — r3), where
11, 2, rq are all different.

By expanding our factorised form, we can compare x? coefficients to see that ri+ra+rg = 0,
hence P(x) = (x — r1)(z — ra)(x + 11 + r2).

1 i L v 3o d

Since r3 = —rge — rp, we can express (r; — r2)°(r2 — r3)%(rs — r1)° in terms of rp and ry.
Similarly we can express g and b, and thus A in terms of v and vy The following equations
show that our expressions are equal.

A= —da® — 278
= —-llz—a'f — P1fe — r'%}” — QT{'f'f.l'g - 'f'lr%}j
= -L:l"rli + 1‘2:'2.!";’ — ih‘;_‘;'f"lj — Eiix'gr'f - 3.!'3_;!:"'3 - ].2'."1_;'.!1 + dry
= (r1 — r2)%(2r1 + r2)*(r1 + 2r2)?
— {.r] _ 'l"E]'E[I"z _ 'f'_';::IEI;I':{ _ ,r]}j

Thus if & = () we see that either vy = vo or ro = rgq or vy = v, hence Plx) = 0 has less
than 3 solutions.

Space for Personal Notes
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o —

O |
Sub-Section [1.6.3]: Apply Bisection Method to Approximate x-Intercepts @

Question 30 CAS-Active. )

Use the bisection method to find the approximate real solution to the equation x3 + 2x? — 5x + 3 = 0. Use the
interval [—4, —3] for the first iteration and a maximum error of 0.1. Give your approximation correct to two
decimal places.

Our answer is the midpoint of the first interval that has width < 0.2
x = —3.61

ResourceFunction["BisectionMethodFindRoot"] [X*3 +2Xx"2-5X + 3,
{x, -4, -3}, 4,8, "Steps"]

steps a fla] b fib]
1 .000 9. .000 9.

.000 9. .5ee| 2.125

.750| -2.85938 .5ee| 2.125

.5ee| 2.125

.625| -0©.228516
.625| -0.228516
.625| -0.228516
-3.617|-0.08734172

.563| ©.982178
.594| ©.385406
.609|0.0806007
.609|0.0806007

4
4
3
3.625| -0.228516
3
3
3

wWlwlwlw www w

NV AlwWN

i 4
Question 31 CAS-Active.

Use the bisection method to find the approximate real solution to the equation xlog, (x) + 3x = 4. Use the
interval [0.1,2] for the first iteration and a maximum error of 0.01. Give your approximation correct to two
decimal places.

Our answer is the midpoint of the first interval that has width < 0.02
x =~ 1.22

In[3g] = ResourceFunction["BisectionMethodFindRoot"] [x~Llog[2, x] +3 x-4,
{x, 0.1, 2}, 8, 9, "Steps"]

steps o fla] b f(b]
— 1 0.10000000| -4.03219 .0000000 4.
.0500000 | -0.776091 |2.0000000 4.
.0500000 | -0.776091 |1.5250000| 1.50343 I
.0500000 | -0.776091 |1.2875000| 0.331887
.1687500 | -0.230821 (1.2875000| 0.331887 I—
.1687500 | -9.230821 |1.2281250|0.0484618
.1984375 |-0.0917099(1.2281250(0.0484618
.2132813 |-0.021755111.2281250(0.0484618
.2132813 |-0.0217551|1.2207031(0.0133208
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Question 32 CAS-Active. )})

Use the bisection method to approximate m correct to three decimal places.

We choose a function f such that f{0) = .

Such a function can be f(x) = sin(z)

Our answer is the midpoint of the first interval that has width < 0.001
Since 3 < 7 < 4 we can choose an interval of [3,4].

r =~ 3.141

ResourceFunction["BisectionMethodFindRoot"] [Sin[x], {x, 3, 4}, 6, 12, "Steps"]

steps a fla] b fib]

1 |4.20000 0.756802 |3.00000| ©.14112

2 |[3.50000 ©0.350783 [3.00000| 0.14112

3 [3.25000 ©.108195 (3.00000| ©.14112

4 |3.25000 ©.108195 ([3.12500| ©.0165919
S |[3.18750 9.0458912 (3.12500| ©.0165919
6 |[3.15625 ©.0146568 |3.12500| ©.0165919
7 3.15625 ©.0146568 |3.14063|0.000967653
8 |3.14844| ©.00684479 [3.14063|0.000967653
9 [3.14453 0.00293859 |3.14063|0.000967653
10 [3.14258| - ©.000985471 |3.14063|0.000967653
11 |3.14160|-8.90891 x10°°|3.14063|0.000967653
12 [3.14160|-8.90891x10°°|3.14111(0.000479372

Question 33 ))) )

Explain why you cannot use the bisection method to approximate the solution to the equation x* — 2x2 + 1 = 0.

Because f(z) = 2! — 222 + 1 = (22 — 1)* > 0 we will not be able to find an initial interval
la, b] such that fla)f(b) < 0.
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O |
Sub-Section: Exam 1 Questions ®

Question 34
Consider the polynomial f(x) = x> — 7x + 6.

a. Showthat f(1) = 0.

f(y=1"—Tx146=0

b. Solve f(x) = 0 for x.

Since f(1}) = 0 we know that @ — 1 is a [actor of f.
We can then factorise [ as such:

flry=2 —Te+6=(z—1) (2 +z2—-6)=(z—1)(z—-2)(z—3)
Henee # = —3.1, 2.

¢. Hence, solve f(x) = 0 for x.

—dZr=<lorx>2
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Question 35

For what values of k does the equation k(x3 + x2) = x have exactly one solution.

We can rewrite our equation to be x(kx? + kx — 1) = 0.

We see that if & # 0 we have a product of a quadratic and x, hence we require the quadratic to have no solution.
Hence the discriminant of the quadratic 4 = k? + 4k < 0.

From the graph of k2 + 4k we see that it is less than 0 if —4 < k < 0.

Now if k = 0 our equation turns to x = 0 which obviously has one solution.

Thus our equation has exactly one solution of —4 < k < 0.

Question 36
Consider the polynomial f(x) = x3 —3x% + x + 1.

a. Fully factorise f(x) into linear factors.

Since f(1) = 0 we know that @ — 1 is a factor of f.
| Hence f(x) = (x — 1)(z? — 22 — 1).

We can solve ¥ — 2r — 1 = () to extract the other linear factors.
| The other linear factors are, 1 + V2.

Hence f(x) = (x — 1)(x — 1 — v2)(x — 1 + +/2)
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b. A bisection method is used to solve f(x) = 0 with the first interval being [2,3].
Use the fact that V2 ~ 1.4 to write down the next 3 intervals.

The only root we can approximate with this method is 1 + /2 == 2.4,
Thus all of our intervals will have to contain 2.4,

Hence our first interval is [?. E_ﬁ-]. our second interval is [2.‘25. ‘2.5] and our third interval
i5 [2.3?5.?.5].

Question 37
Let f(x) = x* 4+ 3x3 +x? —3x — 2.

a. Show that x? — 1 is a factor of f.

Sinee f(l)=14+3+1—-3—2 =0 we know that x — 1 is a [actor of f.
Since f(—1)=1—-3414+3—2=10 we know that ¥ + 1 is a factor of f.
Hence x* — 1 = (2 — 1)(zx + 1) must be a factor of f.
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b. Sketch the graph of y = f(x) on the axis below. Label all axis intercepts with their coordinates.
Note that some turning points occur at (—1.69, —0.40) and (0.44, —2.83).

N
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Sub-Section: Exam 2 Questions ®

Question 38

The equation x2(x — 2k) = —2x has exactly two solutions when,
A k< —V2ork>+2.

B. k=1V2

C. —V2<k<00r0<k<2.

D. —\V2<k<+2

Question 39

The polynomial x3 + ax? — 2x + b has a factor of x + 1, and has a remainder of 12 when divided by x — 2. The
values of a and b are:

A. a=3and b = —4.
B. a=andb=-2
3 3

20

C.a=Yandbh=-2
3 3

D. a=5andb = —4.

Question 40

A bisection method is used to solve the equation x3 = 7. The initial interval is [1,2]. The bisection reduces this
interval down four times, and then takes the midpoint of the final interval. The result of this method is closest to:

A. 194
B. 1.92
C. 191

D. 188
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Question 41

The equation kx3 — 3kx = 1 has exactly one solution.
The possible values of k are:

A k< -2ork>2.

B —2<k<?2

C. k<—York>1i
2 2

D. —t<k<2
2 2

Question 42
The maximum number of x-intercepts a quartic can have is:
A 2

B. 3
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Question 43
The graph of f(x) = ax* + bx3 + cx? + dx + 1 is drawn below.

]
A

™
0 -

! >x
1
W
a. Find the values of a, b, c and d.
. 1 1. 3. 23
Jf'l;-l'::' — |:_.!' _ ]]..::I_Jl;.!' +]i~{':|[i. _.{4} — _l_llr_-ll; Il!..{ 0 _I!.J _ E"!. + 1
Thus a = —E.ﬂl = _—1 C = _—1 and d = —1—:2

b. Hence or otherwise, solve f(x) > 1. Give your answers correct to 2 decimal places.

—2RR < < Dor 212 < & < 3.7
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c. Find all values of a correct to 3 decimal places such that f(x) = a has exactly three solutions.

a=10ora= 2018

d. Consider the polynomial g(x) = (x — a)?(x + 3)(x — 4).

i. For what values of a is the solution to g(x) < 0 an interval.

ii. For what values of a is the solution to g(x) = 0 an interval.

a< —3ora>d
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Question 44
Consider the polynomial f(x) = x3 — 2x% — 9x — 2.

a. State the co-ordinates of the axis intercepts of f.

(-2,0), (2 - ﬁ) , (2 + ﬁ), and (0, —2).

b. Hence, sketch the graph of £, labelling all axis intercepts with their co-ordinates.

-25¢
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c. A bisection method with an initial interval of [3,5] is used to approximate the solution to f(x) = 0.

First, the interval is refined n times, before the midpoint of the last interval is taken as an answer.

i. Ifn = 3, whatanswer will this approach yield?

We refine the interval to [4, 5] then to [4,4.5] and lastly to [4, 4.25].
Thus our answer is 4.125.

ii. What is the smallest value of n > 2 which gives a better approximation to the actual solution thann = 2
does?

1= fh.

d. If the bisection method is instead applied with an initial interval of [-11,5], what root will be approximated?

Justify your answer.

The interval will be refined to [—3,5] since f(—3)f(—11) = 0 and then to [1,5] since | ___
F(1)f(=3) = 0.
The only root remaining in [1,5] is 2 + V5. which is the root our method will |

approximate.
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e. Use the rational root theorem to show that /7 cannot be rational.

We know that +/7 is a solution to the polynomial equation x2 — 7.
By the rational root theorem, the only possible rational solutions to this equation are [
41, 47.
However as (+£1)? — 7 = —6 and (£7)? — 7 = 42 we see 22 — 7 has no rational roots. |—
Hence +/7 is not rational.
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