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Section A: Recap //N VLW 7/1"0%'\ [2 ZZ

If you were here last week skip to Sect/on p test

P/éw(re(/m,?lofzg

Exploration: Visualisation of Conditional Statements ,7%(- (0 Jﬁ%

A=>B
Visualisation of A

If 4, then B.

Conditional Statements

» Conditional Statement: Hypothesis Implies Conclusion

» Note: Notation for “implies”: =

"Hypothesis = Conclusion"

NOTE: Order Matters! /

Space for Personal Notes
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Question 1
Write a conditional statement for the following:

Doing strength training grows your muscles.

If you do strength training, your muscles will get bigger.

Proving Conditional Statements

1. Direct Proof,
2. Proof by Contrapositive.

3. Proof by Contradiction.

REMINDER

» From last week, we found that an even number can be written in the form:

2k, wherek€Z.

» An odd number can be written in the form:

2k+1, wherekeZ.

» If a number is divisible by 3, then it can be written in the form:

3k, wherekeZ.

SM12 [2.3] - Proofs Exam Skills - Workbook ‘ 3
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» If a number is not divisible by 3, then it can be written in the form:

3k+1 or 3k+2, wherekE€Z.

cases

» For proofs involving divisibility, we often need to split into

Method 1: Direct Proof

» The simplest method of proof. These are the proofs we have been working on in [2.1].

» Here, we are not altering the statement we need to prove.

Question 2

Prove that for all integers m and n, if m is divisible by 5 and n is divisible by 2, then 10m + 3n is even.

Solution: Let m = 5k and n = 2j for k,j € Z. Therefore, 10m + 2n = 50k + 4j =
2(25k + 2j) = 2p where p = 25k + 2j € Z.

Space for Personal Notes
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What is a contrapositive statement?

VCE Specialist Mathematics 2

~

Contrapositive Statement

As if B does not
occur, A can't either

(Contrapositive Statement of A = B)is =B = -4

ASE

Means Hhat
A is inside B

LBD_A

NOTE: Swap the order and negate the statements.

4

P

Question 3

Write down the contrapositive of the following statement:

If all the sides of a triangle have equal length, then the triangle is equilateral.

If atriangle is not equilateral, not all of its sides have equal length.

Space for Personal Notes
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Method 2: Proof by Contrapositive (Indirect Proof

» Instead of proving A = B, we can prove its contrapositive —B = —A.

Prove a contrapositive statement instead.

indirect proof

» Considered to be an , as the original statement is altered.

» Steps:
1. Set up the contrapositive statement.
2. Prove the contrapositive statement to be true.

3. Conclude by saying “As contrapositive is true, the original statement is true.”

Question 4

Prove the following conditional statement using contrapositive:

Let x € R. If x is irrational, then / X +§ is irrational.

Solution: We prove the contrapositive statement “If y/x + 1/5 is rational, then
x is rational.” Indeed, since y/x + 1/5 is rational, \/z + 1/5 = p/q for p,q € Z and
q # 0. Solving for z, we find that z = (p/q)* — 1/5 = (5p* — ¢*)/5¢* = r/s where
r=>5p —q* €Z, s=>5¢ € Zand s # 0. Hence, as the contrapositive statement
holds, the original statement is also holds.

Space for Personal Notes
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~

What is a contradicting statement?

Contradicting Statement

(Contradicting Statement of A = B)isA = —-B

» Negate the conclusion

Question 5
State the contradicting statement of the following:

If x is rational, then x? is rational.

If x isrational, then x3sirrational.

Method 3: Proof by Contradiction (Indirect Proof)
ToProveA=> B

Assume A = —B is true

And show that the assumption is FALSE.

» Steps:
1. First, assume that the contradicting statement is true.
2. Show that the assumption has a contradiction, and is hence false.
3. Conclude by saying “Since the contradicting statement is false, the original statement is true.”

_ indirect proof . :
» Considered to be an P , as the original statement is altered.

SM12 [2.3] - Proofs Exam Skills - Workbook ‘ 7
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=

Active Recall: De Morgan's Law

—1(AAB) = —(AAB) = =AV—-B

Question 6

Leta,b € R. Prove thatifa + b > 150, thena > 75 or b > 75.

STEP 1. Set up the contradicting statement (Assume opposite is true).
It’s going to be, AND due to De Morgan's law (AU B) = A'n B".

STEP 2. Prove it to be FALSE — Original statement is TRUE.

Solution: Assume for contradiction that a +b > 150 but a < 75 and b < 75.
Then a + b < 150, which is a contradiction. Therefore the original statement holds.

Solution: Alternatively, @ > 150 — b so that 75 > a > 150 — b implies that b > 75,
which contradicts the fact that b < 75. Therefore the original statement holds.

Kev Takeaways

M Direct proof involves proving without changing the conditional statement.
M The contrapositive of a statement 4 — B is given by =B — —A.
M Proof by contrapositive involves proving the contrapositive of the conditional statement instead.

M Proof by contradiction requires first assuming that the contradicting statement is true, then showing
contradiction.

SM12 [2.3] - Proofs Exam Skills - Workbook ‘ 8
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Definition

Converse Statements

» Definition: Conditional statement that flows in the opposite direction.

(Converse Statementof A > B)isB = A

Question 7

For the following statement, write down the converse statement, and conclude whether the converse is true:

If x is divisible by 2 and 5, then it is divisible by 10.

Ifx isdivisible by 10, thenitsdivisible by 2 and 5: TRUE

Equivalent Statements (Biconditional)

» Itis a biconditional statement where if the original is

is AL WAY Strue .

proven to be true _its converse

A=>BandB=> A

A B

Ais true, if and only if B

» Indescription, B is true It and Only If Als true.

» To prove equivalent statements, we prove each direction separately.

4

NOTE: For if and only if (equivalent statement), we must prove both converse statements. P

SM12 [2.3] - Proofs Exam Skills - Workbook ‘ 9
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Question 8

Let n be an integer. Prove that n is odd, if and only if n? is odd.

Letn € Z, wheren = 0,
Suppose n is odd.
By definition, n = 2k + 1 forsome k € Z.

Then n® , o
= (2k + 1)?
= 4k* + 4k + 1
= 2(2k? + 2k) + 1

Also, (2k? + 2k) € Z since k € Z. i

Thus, n? is odd by definition.

=> If nis odd, n® is odd <= if n* odd, n is odd (prove by contrapositive)
Proof: Letn € Z, wheren = 0.
(=)

Suppose n is even.
By definition, n = 2k for some k € Z.
Then n?

= (2k)?

= 4k?

= 2(2k%)
Also, (2k?) is an integer since k € Z.
Thus, n? is even by definition.

Kev Takeaways

M The converse statement of A - B is given by B — A.

M “If and only if” stands for an equivalent statement.

M An equivalent statement is when a statement and its converse both are proved to be true.

SM12 [2.3] - Proofs Exam Skills - Workbook
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Universal Quantifiers

» Universal quantifier is a way to represent all members of a given set.

For all real numbers x, x? is never negative.
"For All"

» Notation: v (Universal Quantifier)

VXER,x%2>0

Question 9
Rewrite the following statement using the universal quantifier:

For all integers n, n? — 4n is an integer.

Solution: Vn € Z,n? —4n € Z

Existence Quantifiers

Existence Quantifier

is @ way to represent certain members of a given set.

There exists an integer such that x> — x — 12 = 0.
"There Exists'

» Notation: 3 (Existential Quantifier)

Ix€Z, x*—x—12=0.

SM12 [2.3] - Proofs Exam Skills - Workbook ‘1 1
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Question 10
Rewrite the following statement using the existence quantifier.

There exists a positive whole number n such that 2™ = 4.

Solution: dn € N, 2" =4

Negation of Universal and Existence Statements

» They are opposites of each other (with opposite conclusions).
—Universal Statement = Existence Statement with Opposite Conclusion

» And vice versa.

Question 11
Write down the negation for the following statements below.

a. Ifnisanatural number,thenn +1 > n.

~(VneN,n+1>n)=3neN,n<n+1

b. There exists an integer k such that k? = k + 4.

~(3k€eZk?*=k+4)=Vk €Z, k*+k+4

SM12 [2.3] - Proofs Exam Skills - Workbook ‘1 2
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Disproving Universal Statement

» We prove the gpposite (negation) existence statement.

»  We call this proof by counter example

& Giving a counterexample will be proving an opposite existence statement.

Question 12

Disprove the following statement: For all positive integers m, if m is prime then m? + 4 is also prime.

Counter example:

Assume m = 2 which is a positive, prime integer.
Then it follows that:
m2+4=(2)2+4
=4+4
=8
However, since 8 is a composite number, not a prime number, this is a contradiction and we
have shown the claim to be false by counter example.

NOTE: It is important to understand this concept as it will be used for contrapositive,
contradiction method.

NOTE: We simply give ourselves a counter-example to disprove a universal statement.

Disproving Existence Statements

, _ universal statement
» We prove the gpposite (negation)

AN

NOTE: To disprove their existing statement, you must show the opposite universal statement as trup

SM12 [2.3] - Proofs Exam Skills - Workbook 13
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Question 13
Disprove the following statements:

There exists a real number x, such that 10 + 3x% = 3 + x?2.

MT‘“ P dll wal wde,  wen’f 33

Q0434 4 240l S Thet exbh o real o
27§ ) such b o4 = 3t
Y -
yt d - g a fu.b( 5-’4%
2
L\ —
Trwe

Kev Takeaways

M There exists a quantifier 3.

M For all quantifiers v.

M To prove a there exists statement, simply give an example.

M To prove for all statements, you must prove for all values.

M To disprove a there exist statement, prove the opposite for all statements.
M

To disprove a for-all statement, prove the opposite there exist statement.

SM12 [2.3] - Proofs Exam Skills - Workbook ‘14




G.ONTOUREDUCA'“ON VICE Specialist Mathematics ¥

Telescopic Cancelling

» Telescoping series is a series (sum of terms) where all terms cancel out except for the
first and last one

» The name comes from the visualisation as shown below.

=)

@ &

Long series Simple “Short” Sum

telescopic cancelling: Shortening the telescope

» Proofs of telescoping series can be done via

Space for Personal Notes
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Question 14

a. Using partial fractions, find the values of a and b such that:

3 a b

T AT

a=3 and b=-3.
b. Hence, prove that:
3 N 3 bt 3 _ 3n
1x2 2x3 nx(n+1) n+1

3.3

127237
-G %+@
2
3

-3
3

b We use the result from part a to expand each term of the series:

3 3
n-Dr " n@+1)
3 3
n3—1 r_l) ;_n+l)
) ”%(§+§y,3
Q n n+1

(omeel

(regrouping)
[ .

(cancelling)

Proof by Induction

» We will be following the given steps;”

TAPE -

Step P: Prove that if the statement holds true for n = k, It also holds true forn = k + 1.

G Step T: Test the statement for its first possible value.
G Step A: Assume that the statement is true for n = k.
@

» Add "By Assumption”.
)

Step E: “By the principle of mathematical induction, the statement is true for a set of values.”

SM12 [2.3] - Proofs Exam Skills - Workbook
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Question 15

Prove that for all n € N, we have:

n(n+1)
1+2++n=
2
NOTE: 1 + 2 + :-- + n can be written as:
n
Zz
i=1
(. Tad fo et (A uet) Pt Doaiue )
LHS ¢ ).
* Jh’lv"‘ “"HJ

P"i-‘ Ifl"*” 9

-—-i"'_-_--—tl

2

2. Assu plk) 'R %

kel{tet1)

o fes
12 * -

3. pve Plicel) B hee

|42+ kthodl = [:-‘:"j—f;td

y caearn = KW
LHS E_E’v__, < tietle

. oo
?r&t‘rﬁfﬂ““hm'
dhe shet o toa

e et 4 200e4) ) (et 0k, oy,

2 3

"F"""‘"

n:lr!_-¢ 3_-_.-
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Section B: Warmup (15 Marks)

Question 16 (4 marks)

Let n € N. Consider the statement g

A

If 3™ — 1 is prime, then n is odd.

a. Write down the contrapositive of the statement. (1 mark) 1 B 1 A—

Il niseven then  2'-1 3 V\/olr'bnwa

b. Prove that the contrapositive is true. (3 marks)

nis een, so e N2k, pe \)

Then QN |\

:6 %h"l IS wok Prl S\.ce ot (&04 /V-I)LW

MMM#_@AA:L

Menge , the nivogositive Stodement i

m’

Space for Personal Notes
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Question 17 (3 marks)

Prove that if x is irrationa] then, vVx — 3 is irrational. Use the contradiction method in your proof.
e ?

fer Wn*w(loﬁm,lzﬁm % s irrodona) bt

m?raf

—

7 > = Y B
-2 = ?,"g-.
2 (A
X = PA39

but px29 €2 f47ec2 Rg*o

. X 3 rafe~el.

Space for Personal Notes
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Question 18 (4 marks) L > (23
— — 1

Prove that the following is true for all positive integers n: n is odd if and only if n? + 4 is odd.

(\> =B - S nFey i ooQJ

Tlﬂm, nt+ 4 = CZ—k-(-L)z'rLf

= YkP+kkel o y

=2 (Zkz-t Al + 2) 4 )

nt4Y g ooQOQ’. arn 2b%+12lk 2 € 2.

@%% C Nt o =

frove mastead tie co«ww"ﬁvz Heok ts,
1f o, R e X -even

Tl , ﬂq‘—f‘f < 2‘0(2“*’,

’2,f2h chﬁ

29 p=2k*t2 et

Jon%U X eyen.

Space for Personal Notes 04271\/\'0‘1 S\)'OJQ/V\QJM LS tVl’VC .
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Question 19 (4 marks)
Prove that LS+5L+%+ +(2n+1)1(2n+3)=6nn+9 foralln € N.
P(n): 353 s'g;)* ;,f',,\ teet—— . 2
] (2n=1)(2n+7) 6n=1
G)Iosl- Base [au N=
L'HS < 2/<'\ :’,L KH'S 4(1)* (<
' HS R HE so r(t) true
(:?)&ssww: Jot kel , and ortane P(R) i toe,
S N ! b
2s) 3@yt - v = —
D) Leowe s G
Men [ WS of Plbe) -8 oo 0, Jag  —L
36 / Sﬁ) (Ze)Ze43) (2"‘3)(2k+5)
R. R E—
= eh+q ( 2k ZY2le+s)
R
T 3(2ke3)  (ZRa3)(2ess)
- ‘k (Zb.fg)—\- 23
3(2*-"3)(2&1&5)
- 2kh%+Shk+?3
2 (2k+3)(2h+5)
@K (k+1)
2 (2121”3)(2&., )
- =
blet|S

Space for Personal Notes

O 7E></>)om« S PU)) e, £

(k) D0/L+1), Hhe- F/n) trwz
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Section C: Exam Skills
8’ >
@

Sub-Section: Solve Problems Using AM-GM Inequalities

Context: Different Types of Means

» Normally, when we talk about a mean, we are talking about the ‘arithmetic mean,” where we add the
numbers and divide by the amount of nhumbers. In a sense, we do repeat addition (multiplication) and
then undo that with division.

» There is also a geometric mean, where we multiply the different numbers, then undo repeated
multiplication (exponentiation) by rooting the result.

Exploration: AM vs GM %‘

» Consider the numbers a,, a,, as ... a,.
A, 44, 4 ... +Qp

& The arithmetic mean AM = "
N I
& The geometric mean GM = “In
— 1 M2 ...%n
7
Discussion: Interpreting Geometric Mean
I
| : 10.97
I 22 Il
2 ' ~ 10.97
Z I
- - - 0.97
AL Rty a7
7 - Ve
P - ) 7

» Imagine that 3 numbers were the sides of a box. Then, imagine we squished the box into a cube,
where the sides are the geometric mean. How are these two things related?

» Geometric mean = Average side length of a same-volume cube.

_—

SM12 [2.3] - Proofs Exam Skills - Workbook W \/l _ x 3 '22
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Question 20 Walkthrough.

Calculate the arithmetic and geometric mean of 2, 4 and 8.

AM: 244432 = (%

Question 21

Evaluate the geometric mean of 23, 33 and 53.

L

Gm = (ng 31 ‘5'3 5

= 2x2% S = 30

o<lr "— y
Exploration: AM, GM Inequality — 2. Ja - Lﬁ‘\
» For any collection of non-negative real numbers; AM = GM.

» This can be proven with a special type of induction but is beyond the content of VCE!

Solve AM - GM Inequalities Definition

» Steps:
1. Rearrange the inequality into the form of an AM - GM inequality, noting your steps.

2. Rewrite the steps backwards, starting from the AM - GM inequality and ending with the original
inequality.

SM12 [2.3] - Proofs Exam Skills - Workbook ‘23
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9 «2a

i : M =
Question 22 Walkthrough /4’ -
Show that if @, b > 0 then's+ = > 2, M = i,._l:l_
AM 2 GM
6’ 4 b/
N x
P————— am—
> ~ U A

Question 23

If xyz = 27, what is the minimum value of x + y 4+ z ?
=
24M
=(27)5 M2 G

=3 )(—(j‘f%;g

SM12 [2.3] - Proofs Exam Skills - Workbook ‘24
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Question 24 Additional Question.

C(M = [11/)(72')’lq
=(p¥
=2

If wxyz = 16, what is the minimum value of w + x +y + 2z ?

AM Z G
W-ex-(j 2 > ,L
L‘( ~

oo WHXey+ 2 2.8

M Valurx -’8.

Space for Personal Notes
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Q
®

Sub-Section: Solve Arithmetic and Geometric Series Proofs

Context

» We saw how we can prove arithmetic series results using the general formula, but we can also prove
these with results through induction!

Exploration: Proving the General Arithmetic Series Formula using Induction %
n
Sp = E(Zal +(n—-1d)

Zq’ *0) = d(" .'o Bosre lous Tt «

/
» Prove: We need to |Dr04u~& 4'442_4- a3+.. +qh e ﬂ_h“ :.%—[Zaﬁ lwl/\
LHS =
q"('qZ’('.. - f Qh'( Qb__”

- %(2‘“*("")"0 T by casunptren o] PLR)
z %(Zq‘.e[lz-()ol) £ 4+ kol

= ka) . ’fzzj _ed ke

2
-““|(k-tl> + ko (%_-»t-u)
:C’l(l“() = I—%’ Clzﬂ)

=5 Lzal v hd ) = RHS

» Explain: Hence, we have proven the arithmetic series formula by induction.

SM12 [2.3] - Proofs Exam Skills - Workbook ‘26
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Now, let’s look at particular examples! .

8

s

Teat Totbbe =1

|—

Question 25 Walkthrough.

Using induction, prove that 1 + 3+ 5+ -+ + (2n — 1) = n? foralln € N.

Rn): (434S + «eo4(2a-1) =02

) PG Trve
cost n=| EHR = (2 = )

Assume : Assore for ReMN ) ot P(k) tme, et o
| +3+...+ (26-) = b_z
fv*ou: LHS of P(e«)) = g% 3% SH - ¥(2k-1) + (2k+1)
= l—& k- ¢ by QdSumpiNGL
- ZHT)'L' ¥ 91"7?@)
= RIS of Pl
Esplav: * Lince PUY tme , £ P(k) S P(ker),

teen fln) +we for ol nel by
snclutten .

SM12 [2.3] - Proofs Exam Skills - Workbook
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D/n‘_ bil’fk")

Question 26 O 9

9
Prove by inductionthat 2+ 4+ 6 ...+ 2n =n(n + 1) foralln € N.

Lot P(”) f 24Y4Y4b<« ...€2n = Yl('l’(‘])
| /' e P [(1#1) = 2 R0 tre
| ndedion : ASSunt P:f )y e pOr K /U/ thet s

2 4946+ .. .t2k 2 b (ke))
Thn LHS of PlEt1) < g cquban 4 2k « 2 (ke

= la(k-tl)* Z(kfl) (l’n
:@u/)(}zfz)
SR of PlR+l)
LR trae L PE) S Plei)

L Pn) stwe for ol ne U by
I/\W

]

SM12 [2.3] - Proofs Exam Skills - Workbook
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Question 27 Additional Question.

Prove by induction that 3 + 9 + 27 + .-+ 3" = 3(3 D foralln € N.

PN ¢ 2+q407+.. 43" = &gs"—u)

“Bosre Cose: n=)
LHS =2 RRS - 31__‘)- o3 e
£ P(» ;strw( B -

o As§un 74’;, PeN +hat P(E) A Yune, that 13
349427 4...+ 3R 3(3%-))
2

> T"\‘"-; LHs °‘r P[k-(fl}: S-}-Q-(—),.?.-f 13’2 ah*\

: g(’gk-tl) - R
- —

_ 3(3144!’_

D i P

P1) tne R PG’-> = PU’-ﬂ)/ f(n) e
Lo M eV b Pomz.
SM12 [2.3] - Proofs Exam Skills - Workbook ) €
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.

Sub-Section: Prove Divisibility with Induction

We've learnt to prove divisibility directly. What about through induction? .

Proving that a™ + b is Divisible by k using Induction Definition
1. Leta™+b = k W where m is a natural number.
2. Rearrange so thata™ = Igm - -

3. Replace a™ with llm - ‘f when proving.

Space for Personal Notes
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Question 28 Walkthrough.

Prove that 7™ + 5 is divisible by 6 for alln € N.

lk P(n): 2"<5 =6m, meN

DBorc Guge : n= 1
FAS-12 s6(2) 2, P() Tewe.

® Assume Hhot P(E) tue for k€M,
7—L*S=ém méNc

/

@ Ther 7‘L“+ 5 = ;Z(;k)+ G

= 2(4m-5) + 5 (*9 ssngin)
= 42m-36+5

- ?(b—ﬂ\ s trwe .

() S PD Tae £ Y plee)
Hen PLn) true )erU nedl.

SM12 [2.3] - Proofs Exam Skills - Workbook
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Question 29

Prove that 11™ — 1 is divisible by 10 foralln € N.

ot P : (1"-1 =10m, meM
%MC(D/&(: N=1 [I‘—]-;(o:@)(,o)

PO Tree
Kesune Lo be ) ok P(R) 4, thod is,
WE=l=(om , mem

Then, 1M 0= 0y -
:(l(lamu}—l /byw“’"tf’*""“

= [J0m=+ 1~

=[0m+1©
= )O(”/h-el)
:ID() L = limel ¢V

Pk ) e,
PLI) tme £ PLE) S Pleel) 5o Pln) tme
Lo ol w&ﬂ/% fre pringples of Mattembrel
Mneliuphro
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Question 30 Additional Question.

Prove that 7 — 3" is divisible by 4 foralln € N.

P(n): 7"2" = 4m, meN

ePere loge: M=
F'o3l=4 i s dvableby vy
PG Tt
“hssume b ke thor P(E) 3 twe . Thor ,
?h—gh—_ Um, me N

’T(,\,,,\) :lz'a*\__glz—k\
= 2(7 - 3@)
- 3(7)-3034) « 4(#")
(7
=3(4m)+ 9(7*) by aisnpe-
/
a(gmarr) LT

<44, {:3m17"e N
?(}a—-ﬂ) ‘(TVlM:,

» ?(’7) 3 1[\& a/dv’lé/l} b(? POMZ .
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Section D: Exam 1 (24 Marks)

Question 31 (4 marks)

Prove that 32" — 1 is divisible by 8 for alln € N.
fln): 221 : 8m, mel Lo M nefy
Bose lowe : N=1 > 3 -1=8 =50 _ PO True
Resuma Ple) 1 tnae Lo leN. Tt A,

32h_l = &'MJ me N

__KzL
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SM12 [2.3] - Proofs Exam Skills - Workbook ‘34




G.ONTOUREDUCA'HON VICE Specialist Mathematics ¥

Question 32 (3 marks)

If x and y are positive real numbers, determine the minimum value of:
(2x+3y) (S +2)
x+3y)\ 5 y

Coxt2 S 2 .
7

. 6
J J °
=928 4|2=

J
’“’U‘ Ve AM-GM heapaliny - x, 4 21
J v J J— .

v

25 4 6,;_(%_"’1 > 2542y <90
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Question 33 (3 marks)

- . o 2p | 2
Prove by contradiction that if p and g are positive integers, then 7” + ?q > 4.

Forwnm.&ﬂm,wm thot  ZF 20 _ o pa9elN

L
then 2p 29%
— < Y
P
2p%429 ™ < p9
02

—Pg 49> D
PR

CP -3) =z o
Wik > a controuliciron Chee  P-9 €L
£ e SW am\nc-cfc« x 2 0

S The W}y,w Statemant is trwe.
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Question 34 (5 marks)

Prove using induction that 12 + 32 + 52 + .-+ (2n — 1)? = én(Zn -1D(2n+1).

Base Case: If n L:
LHS =1 =1
) | |
lill.\—"('_’-l lll'.?-l'l)—.{-l-li—IA

The result holds for n

Fesume Lo kel that toevendh 6 Y.
1%€3% . 4 CZh—l) —Lh-(Zk--l)Clb.f()

—[L‘-&'\ LH{ -LV v\..r.(v--t-‘ 3
_z-t 22+ 4 (2k- () + (Z[L-e[)

= éh(%-()(zw) y (2,121,)"‘
[
2

/ ~

(’zkﬂ/L k(2e~1) + 3( 2k )>
= {g(%-«l)(w)/zmﬁ
et < &) ghot)( 2573
= RS

Conclusion: If the result holds for n k& N. it also holds for n k+1.

-—
-

\}

O

U\)

Since the result holds for n = 1, it must hold for all n € N by the principal of mathematical
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Question 35 (4 marks)

Consider the sequence t, = > (8"—1),neN

Prove by induction that every term of this sequence is an integer
) = 2(2)=3
7 -+ 7/ -

cZ

- Boye Core : 'l:{: %(&‘—l
.. Pare Coue True

M= b+l .

) -
/
i [8/:7;'-:’-”\—!\ [ b OJKSWW)
\ \ S 7 / A= v !
= 3 [Sbm oY
2 2 T7T)
. — /
ace for Personal Notes
Sp p | Not . 8W) . 3 c 2

WGW,&/
So sue ol ne N by pPOMZ.
C
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Ve #he regudh :
Prove using induction that 2™ > n? for all integers n > 5.

N> 2n-l
Do ou n-s fo- 125
2° =22 , 82=Z§

Question 36 (5 marks)

Sive. 22 >2C, Hoo bosc oge x b .

@ hesume ;ZZ‘V N=k, kel ek

2,i1>/aa
Lo, n
B3) Need o shpyr 27 )

e
2(2")
_ Ak R

=< 7

S \bmmgbw/pw
2k <k < 0

2
7 &427 Y / ’{2 Shhee 127&? s
bzs
YA RY
= (A1)
Space for Personal Notes - H/j

© e for ol ned by Pomyz
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Section E: Exam 2 (5 Marks)

VCE Specialist Mathematics 2

Question 37 (1 mark)

Which of the following best demonstrates a proof by contradiction?

A. Assume a statement is false and show that this leads to a logical inconsistency.
B. Use specific examples to verify the truth of a statement.

C. Start from a known fact and logically deduce the conclusion.

D. Test a hypothesis by substituting values into an equation.

Question 38 (1 mark)

would work?
A. Test the statement with one example, such as 3 + 5.

B. Test the statement with multiple examples, suchas 1 + 3 and 7 + 9.

D. Assume the statement is false and attempt to find a counter-example.

A student claims: “The sum of any two odd numbers is even.” To prove this, which of the following approaches

C. Represent two odd numbers as 2n + 1 and 2m + 1, then show their sum is even.

Question 39 (1 mark)

A. Check if the statement is true for one number divisible by 4.
B. Write any number divisible by 4 as 4n, and note that 4n is also divisible by 2.
C. Write the number as 4n + 1 and verify it is divisible by 4.

D. None of the above.

Which of the following is a valid proof for the statement: “If a number is divisible by 4, then it is even”?

Space for Personal Notes
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VCE Specialist Mathematics 2

Side lengths 5 and 5.

Side lengths 7 and 4.

J7E¢F I <=2
Question 40 (1 mark) L+w _
2-

A rectangle has a fixed perimeter of 20 units. Which of the following values for the side lengths maximises its
area? ( I

~bmM ’ <
A. Side lengths 4 and 6. AM & '614) - P
B. Side lengths 3 and 7. m < 5

1
©
"

S Mox Rvea

Meeo 0L/WAW S S

A.

B.

Question 41 (1 mark)

e

Consider the statement: “If a number is divisible by 6, then it is divisible by 3.” What is the contrapositive of this
statement?

If a number is divisible by 3, then it is not divisible by 6.
If a number is not divisible by 3, then it is not divisible by 6.
If a number is not divisible by 6, then it is not divisible by 3.

If a number is divisible by 6, then it is not divisible by 3.

R

R = A

Space for Personal Notes
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VCE Specialist Mathematics 2

Contour Check

C

Learning Objective: [2.3.1] - Solve Problems using AM-GM Inequalities

O The geometric mean of a,, a,, a; is

Key Takeaways

(a1a, a3)1/3

O When dealing with AM and GM, _|

AM

> | GM

Learning Objective: [2.3.2] - Solve Arithmetic and Geometric Series Proofs

0 Geometric and arithmetic series results can be proven using

Key Takeaways

induction

Learning Objective: [2.3.3] - Prove Divisibility with Induction

Key Takeaways

O To prove a™ + b is divisible by something, we have to rearrange for _|
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Website: contoureducation.com.au | Phone; 1800 888 300 | Email: hello@contoureducation.com.au

VCE Specialist Mathematics %2

Free 1-on-1 Consults

What Are 1-on-1 Consults?

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

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:)

VVYVYVYYVYY

SAVE THE LINK, AND MAKE THE MOST OF THIS (FREE) SERVICE!

Booking Link

bit.lv/contour-specialist-consult-2025






