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Section A: Compulsory Questions

VCE Specialist Mathematics 2

Sub-Section: Solving Simple Modulus Equations and Inequalities @

)

Question 1
Evaluate:
a. |—5|

5
b. —|—16]

—16
c. |32—-3x2+9|

9—6+9| =12 =12
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Question 2

Solve the following equations for x.

a. |x—2|=4
r—2=4 — =256
rT—2=—-4 — xz=-2
Therefore, r = —2 or x = 6.
b. 2x—3|=5
20 —3 =50 — 2xr =8 — =4
20 —3=—9 = 2x=-2 — z=-1
Therefore, x = —1 or & = 5.
c. |1-+vx|=5

1 —+/x =5 = no real solution since /= > 0
1-yZ=-5 = T=6 = z =236
Therefore x = 36 only.
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Question 3
Solve the following equations for x.

a. |x| <3

V) )

The distance between zr and 0 is <3 = -3 <x <3

b. [2x—1]>1

2r—1>1 —= 20 >2 — x>1

2r—1< -1 = 2z<0 = <0

Therefore, z < 0 or x > 1

c. I3x|+1>10

3z] >9 = |z| >3

Therefore, x < —3 or = > 3.
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Question 4 Tech-Active.

Solve the following equality for x.

V) )

[V2x —1| =3
x = & only.
II: AMathematica: Casio:
SOIVE[HE'A' -1|'3,I} =8 setwafam[ V3 < 1] w3, » solve (abs (v 2x=1)=3,x)

W8

n{80]-= Riduu[nns['\lrz_- 1] =3, x, Reals|

tleo)= x =8

ix=8}

Space for Personal Notes
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Sub-Section: Graphing Modulus Functions and Composite Modulus @
Functions

Question 5 }

Sketch the graph of the function f(x) = 2|x — 1| — 4 on the axes below. Label the axis intercepts and the vertex
of the graph.
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Question 6

Sketch the graph of the function f(x) = |(x — 2)(x — 1)|. Label any axis intercepts.

i\

Ol (1L o)1 (z 02
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Question 7

Sketch the graph of the function y = f(|x|) where f(x) = x? — 5x — 14. Label any axis intercepts.

N
N

10

V) )

Space for Personal Notes
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Question 8 Tech-Active.

Sketch the graph of the function y = f(—|x|) where f(x) = (x — 5)(x + 4).

V) )

A-lxl) (lxc|-4)- (Jx|+5)

S W // ;

11 (x)=l-|x[)

solvel:f{-lrn-ﬂ.\'}
o) -20

xm=4 or x=4

4]
AN
54
Z . . ~
i i = x
~ -5 o= S
51
404
TI: Mathematica: Casio:
Define flx)=(x-5)- (x+4) Done | spxyie x5 (xod define f(x) = (x=5) (x+4)

Plot[F[-Abe[x]], {x, -6, 6})

f[e]
-20

Solve[f[-Abs[x]] = @, x, Reals]

{{x=-4}, {x=4}]

done

f(=abs(x))
(Ix[+5)+(Ix|-4)

n

solve(f (=abs(x))=0, x)

{w==d, x=4}
feon

=20
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Sub-Section: Apply Partial Fractions to Find a Decomposed Form

oL~
O
o

Question 9

Perform partial fraction decomposition to write the following functions in the form specified below.

)

7x-8 __ A | B
(x—-1)(x-2) T x-1 + x=2
Alz-2)+B(z-1)=Tz -8
r=2 = B=14-8=§
r=1—= -A=-1 = A=1
fr—8 1 } i
(x—(z—-2) z-1 z-2
x?-6 A B C
T (x-3)(x-2)2  x-3 tiet (x—2)2

A(x - 22+ B(z - 3)(=x
r=2 — =-C
r=3 = A

Then 322 + Bz’ =2 = B=-2

SM12 [1.1] - Modulus & Partial Fractions - Homework Solutions




G.ONTOUREDUCA'HON VCE Specialist Mathematics ¥

9x+5 _ A Bx+C
(x+1)(x243)  x+1  x2+3

A2 +3)+ (Bx+C)z+1) =9z + 5

r=-1 = 4A=-4 = A= -1
4+ B’ =022 = B=1
3+C=5 = C=8

g.i" { -:I' 1 T 4 h
(z + 1)(z? + 3) r+1 x24 3

Space for Personal Notes
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Question 10

Perform partial fraction decomposition to the following functions.

11x+19
x2+4x-5

z° —4dx — 5 = (xr — 5)(x + 1) so therefore

11x + 19 A | B
22 —dr -5 e | r+5
A(z+5)+B(z—-1) =11z + 19
=0 = 08 =-30 = B =450
r=1 — 6A=30 = A=5

11 + 19 51 i

2—4r-5 zx-1 =z+5

b 6x%+x—2
x3—2x2

. Gzl 4+ —2 A B &
We have w2 (r—2) 22 | T | r—2
Az —2)+ Bz(r - 2)+Cz® =6z + 2 - 2
=2 = 4C=24 = C'=46

=0 = -24=-2 —= A=1

Ba? + 622 =627 = B =10

b’ +z -2 1 6
z3 — 272 r?

1]
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7x%+x-2
23 —x2

2 ¥
t 2 A B C
We have —— : == F—+ =
r-(x —1) z-—1 roor
422 + Br(z = 1)+ C(x = 1) =Tz + . — 2
r=0) = -C=-2 = C=2
r=1 = A=40
Gl + B’ =Tr? — B =1
722 +z-2 B 12
-2 r—1 x  a?

Space for Personal Notes
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Question 11

Perform partial fraction decomposition to the following functions.

V) )

a x3-1
" x2+42x-3
3 2 2
o U -1 (z=1)z"+z+1) z°+x+1 -
We factor to obtain = =
242z -3 (z+ 3)(z —1) z+3
2 c -
. .. ., r*4+z+1 r=2)(z+3)+ 7
Then note that by comparing coefficients we obtain = ( ) )
7 T+ 3 T + 3 I
7] 3 = B
¥ —1 i
———— =1 -2+
N 2+ 2r -3 z+3 i
b 2x*—3x3+5x2-3x-2

x3—2x2

2z - 33 + 522 -3r-2  (2®-227)(2z + 1)+ T2x? -3z -2
3 — 2g2 B r2(z — 2)
7% — 3z —2

=2r+1
S z?(x — 2)

Now, (& —3z-2 A B, C
S 2 x - 2) 2z r—2

Az —2)+ Bz(r-2)+Cz? =722 -3z - 2
r=2 = AC=20 = C=5

z=0= -24=-2 = A=1

Ba?+ 52 =71 = B=2

5

r =2

20t — 30 + 522 — 3z -2 1 2
T 5.2 =2dr+14+—<+—+
I~ =— LT aI= I

. , 3 . o . T oo
x® — 2% = x*(x — 2) then by comparing coefficients /polynomial long division we have
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2x3-x2+5

C. =Y

By polynomial long division/comparing coeflicients we have

dx + 2 A B
Now, — : t

(z— 1) B (=12  z-1
A+B(r—-1)=4z+2 = B=4,A=6

=2z 4+ 3+

213 — 22 4+5 (22 =2+ 1)(2x + 3) + 4z + 2

(z—1)2
dr + 2
(z —1)2
6 I 4
(r—1)2  x-1

Space for Personal Notes
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Question 12 Tech-Active.

Perform partial fraction decomposition to the function f(x) =

x4 +3x3+11x24+9x+11
(x—1)(x2+2x+4)

V) )

rd + 323 + 1122 + 92 + 11

(x — 1)(x? + 2z + 4)

=x+2+

D 20 +1

r

+
-1 z242r+4

TI:
4 2 3
X 43 x7+11-x +9-x+11
expand 1
¥
|:.\'-1}' [.\"+.'fr.\'+-‘i:|
2o x 1 )
+
.\"?+2'x+4 .\"?+2'.\'*4 x=1

+x+2

Mathematica:

|- Apart

5
out[102]> 2 »
-1

Casio:

A8+ IX"I + 11 K2+ 95 + 11

. X L T

(-1} (x*2+ 2x +4)
1+2x

expand (

X7 44337341 1x"249x+11
{x=1) (x"2+2Zx+1)

$ XD
22-.';+1 N il .3
xS Qox+d X7

X+

Space for Personal Notes
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Sub-Section: The ‘Final Boss'

oL~
O
o

Question 13
Consider the function f(x) = x? — 5x + 6.

a. Evaluate |[f(=2)|and f(| — 2|).

In[31]:= F[x ] :=x"2-5x+6
In[22]:= Abs[f[-2]]
Out[32]= 28

in[23]= F[Abs [-2]]

out[33]= @

b. Sketch the graph of y = |f(x)].

N

0 202 (30 4
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c. Solve for the values of x that satisfy the inequality |f (x)] < 2.

9

/N
2 {4, 2 (4, 2

1..

r<lorx >4
¢ & : 5%
0 1 2 3 4
A4

d. State the value of k, so that the equation |f (x)| = k has three solutions.

| = 2 | =
. ) ]_ . . . )
r)=|x— = — —, 80 f(x) has a turning point at { —
2) T W L 2
: . . . o1
Therefore, |f(x)| has a turning point at 21

By looking at the graph from part b. we see that | f(z)|

1
Therefore k = 1

-

= 1 has 3 solutions.

Space for Personal Notes
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Section B: Supplementary Questions

VCE Specialist Mathematics 2

Sub-Section: Solving Simple Modulus Equations and Inequalities @

Question 14
Evaluate:

a. —|—4|

)

b. |5]+|—6]

11

c. |-8J?

64
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Question 15
Solve the following equations for x.

a |3-2x|=1

Therefore, r=1o0or x = 2

3—2r=1 = 2r=2 —= r=1
3—-22r=-1 = 20=4 = =2

b. [x?|=2

2 =92 = z=—/20rz =2

c. |x2+1]=2

P2 41=2 = 12=1 =— =z

=—]lorx=1
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Question 16

Solve the following equations for x.

V) )

a |—x|<2

r < 2

r > —2

Therefore =2 < x < 2
b. [2x—1|>5

2r—1>5 = 22>6 = >3
r—-1<-h = <-4 = < -2
Therefore r < =2 or & > 3

C. |2x—5|+3<4

2r -5/ <1
r—5<]l = 22<6 = <3

r—=5H>-1 = 22>4 = x>2

Therefore 2 < x < 3
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Question 17 )}) )

Consider the following equation |x|? — 7|x| + 10 = 0.

a. Before solving the equation, how many solutions do you expect this equation will have? Why?

— 1 There is no correct answer for this part, but one might expect four solutions. |

b. Solve the equation. _
a 2% — 7)z| + 10 = 0

when z > 0 we have |z| =z

22— Tr+10=0

 7T+/49 40
T
T+3
T

r=25

when = < 0 we have |z| = —z

22472 4+10=0
—T7 4 /49 — 40

Space for Personal Notes 2

Therefore r = +£2 or & = 45
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Sub-Section: Graphing Modulus Functions and Composite Modulus @
Functions

Question 18 }

Sketch the graph of the function f(x) = 4|x — 1| + 12 on the axes below. Label the axis intercepts and the vertex
of the graph.

254

20

(0, 16)
15-

({1, 12)

10-

M
b
L3

Space for Personal Notes
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Question 19

Sketch the graph of the function f(x) = |(x — 2)(x + 1)(x — 5)|. Label any axis intercepts.

(-1, 0

N

4

N

154

10

(0, 10)

(D)

5

(2, 0) 5

Question 20

Sketch the graph of the function y = f(|x|) where f(x) = (x — 1)2. Label any axis intercepts.

»w

N

4o 2

%
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Question 21 ))))

Sketch the graphs of the functions y = f(|x|) and y = f(—|x|) in the interval —2 < x < 2 where the graph of
y = f(x) is shown below.

y=f9 - fD | g = #(d)

11

Vv

y = f(|z|) is the right (positive) side of the graph reflected in the y-axis

Spac

y = f(—|z|) is the left (negative) side of the graph reflected in the y-axis

SM12
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Sub-Section: Apply Partial Fractions to Find a Decomposed Form

oL~
O
o

Question 22

Perform partial fraction decomposition to write the following functions in the form specified below.

6x+2 _
"(xe-3)(x+1)

A B
= 4+ —
x-3 x+1

)

A(z+ 1)+ B(z — 3) = 6x + 2
r=3 = 4A =20 = A=5
r=-1 = —-4B=-4 = B=1

b6x + 2

9 1

- + :
(z-3)(z+1) z-3 =z+1

5x2—24x+29 A B C
2 ==ttt
(x—=3)%(x-2) x-3  (x=3) x—2

— A(z — 3)(xz — 2) + B(z — 2) + C(x — 3)?
z=3 = B=2

r=2 = (=1
A2+ 22 =512 = A=14

— 52 — 24z +29

512 — 241 + 29

4 2 1

(x—-3)%(x—-2) =x-3 * (x—3)2 -2
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7x%—3x+14 A Bx+C
c. (x—1)(x2+3x+5) T X1 + x2+3x+5
A(z?+3z+5)+(Bz+ C)(z— 1) =722 — 3z + 14
r=1—=—= 9A =18 — A =2
—10-C=14 = C = -4 —
_|222 +B22 =722 = B=5 B
_ Ta? — 3z + 14 Sr—4 |
(x — 1)(z2 + 3z + 5) 2+ 3x+5
Question 23

Perform partial fraction decomposition to the following functions.

8x—12

a.
x2-2x-3

Sr— 12 A B

:;:2—2:;:—3:J:-I—1+J:—3

Alx —3)+ Bz +1) =8z — 12
r=3 = 4B=12 = B=3
r=—-1 = —4A=-20 = A=5

Br — 12

3

- = -
xd — 2y — 3 r+1 Tr—3
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7x%24+6x-8
b. x342x2
Ta? + 6 — 8 B Ta? + 6x — 8 - é E N @]
r34+222 2342 z 22 42
Ar(z+2)+ Bz +2)+C2? =Tz? + 6x — 8
r=-2 = 4C =8 = C =2
r=0) = 2B= -8 = B=-4
A2 4+ 202 =722 — A =5
Wl 46e-8 5 4 2
ad 4 2 r x2 42
6x3—x—6
C.
x%—2x3
62 —xr — 6 B 62 —x — 6 B A B ' D
xt — 299 23 (zx-2) z z22 23 -2
Ar?(z —2)+ Bx(z —2)+ C(z —2) + D2z® =62% — 2 — 6
r=2 = BD=4) = D=5
r=0= =-20=—-—6 = C=3
Ard + 505 =62 — A =1
242 + B =022 = B =2
62— — 6 B 1 2 3 N H
ot — 2% o x?2 ot -2

Space for Personal Notes
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Question 24

Perform partial fraction decomposition to the following functions.

x3-4x?+18
x2+x-2

V) )

Perform polynomial long division/compare coefficients to obtain
2 — 422 +18 (¢*+2-2)(x—5)+8+7Tx
24 -2 2 +x—2
54 8+ Tx
x4 r-2
=+ —5 - L
(z +2)(x—1)
=x—5+ A + B
r4+2 x-1
Alx—1)+B(x+2)=Tx +38
r=1=— 3B=15 =— B=5
r=-2 = -3A=-6 — A=2
.ri——l.:!z-l—lﬂ_ _5+i+ 51
2+ x —2 ooz +2 zx-1

x*+x3-x%2-x-3
x2—x-2

Perform polynomial long division/compare coefficients to obtain

2yt — -3

2 —xr—2

(2 —x—2)(z2 +22+3)+ 3 +6x
[ |
3+ 6x
(x—2)(z+1)
A B

o y
= +2r+3+—+4
g ! r—2 x+1

=22+ 204+ 3+

Alz+1)+ B(z—2)=6x+3
r=-1 = —-3B=-3 = B=1
r=2 = 34=15 = A=5

4 3 2
r*4at—x—2x -3 ’ 53 1
=22+ 2 +3+— +

=T

2 —x—2

r—2 x+1
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7x*+10x3+24x2-38x-35
(x—1)(x2+42x+5)

— | Perform polynomial long division/compare coeflicients to obtain

Te + 10x% + 2422 — 38z — 35  (x + 2?2+ 3z —5)(Tx +3) — 20 — 12z

(x —1)(x2+ 2z + 5)

34224+ 3r -5

— P -20 - 12x
= et (z — 1)(x2 4+ 22 + 5)

] e Bx+C
] _u'+¢+.x:—l+.x:2+2.x:+5

Az?+22+5)+(Bz+C)(z—-1)=-122 - 20
C ]a=1= 84=-32 = A=—-4
| 422+ B2? =022 = B =4

-20-C=-20 = C=0
o 72t + 1023 + 2422 — 382 — 35 4 4o

=7 +3—- +

(x — 1)(22 + 22 4+ 5)

-1 x242x4+5

Question 25

x6+4x5—x*4+x3-27x2-9x+22

Perform partial fraction decomposition to the function f(x) =

(x=2)(x2+x+4)

y)))

Perform polynomial long division/compare coefficients to obtain

et +4r® — 2t + 232722 - 92 +22 (2% — 2% + 22 — 8)(2® + 52% + 2z + 1) + 30 + 5z + 1022

(x—2)(x2+x+4)

3

Az + 2+ 4) + (Bzx + C)(x — 2) = 1022 + 5z + 30
—r=2 = 104=404+104+30 = A=8

822 + Br? =102> = B=2

—32-2C=30 = C=1

o 4 4e® — et 42— 2722 — 9p + 22 3
(x—2)(x2+z +4)

=2 +522 + 2+ 1+

. A
= +52% 4204+ 1+ -

> &
=3 4522+ 22 + 1+ -

3 — 2% +2r — 8§
30 + 5x + 102

(z—2)(z2 +x +4)
N Br+e
-2 x24a44

2r+1

;:—2+

2444
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Free 1-on-1 Consults

What Are 1-on-1 Consults?

Who Runs Them? Experienced Contour tutors (45+ raw scores and 99+ ATARs).

Who Can Join? Fully enrolled Contour students.

When Are They? 30-minute 1-on-1 help sessions, after school weekdays, and all day weekends.
What To Do? Join on time, ask questions, re-learn concepts, or extend yourself!

Price? Completely free!

One Active Booking Per Subject: Must attend your current consultation before scheduling the next :)
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SAVE THE LINK, AND MAKE THE MOST OF THIS (FREE) SERVICE!

Booking Link

bit.lv/contour-specialist-consult-2025
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