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Section A: Compulsory Questions

Sub-Section [5.1.1]: Permutations and Combinations (Tech-Free)

VCE Specialist Mathematics 2

Question 1

a. Calculate °P,.

J

b. Calculate °C;.

6, — O
‘3 = 3N6—3)!

= Toxt [IM]

=20 [1A]

c. Calculate (g)
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Question 2

a. In how many ways can a president, vice president, and secretary be chosen from a committee of 8 people?

Order matters: Use permutation "F, Setup Py [1M]
Mumber of ways = 8 » T x 6 [1M]
= 336 [1A]

b. How many distinct hands of 3 cards can be dealt from a specific set of 10 cards?

Order does not matter: Use combination "C, Setup %5 [1M]
Number of hands = % [1M]

=10=x3 =4

— 120 [1A]

¢. How many ways can 4 different books be arranged on a shelf?

Order matters, arranging all items: Use n! Setup 4! [1M]
MNumber of ways = 24 [1A]
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Question 3

Given that, P, = 30. Find the value of k.

V) )

kP, = k(k — 1) [1M]

k(k—1)=30 = k* -k —30=0 [1M]
(k—6)(k+5)=0

Since k must be an integer > 2, k =6 [1A]
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Sub-Section [5.1.2]: Permutations and Combinations with [
Restrictions/Composite (Tech-Active)

O \

Question 4

2 men?

a. How many ways can a committee of 4 people be chosen from 6 men and 5 women if there must be exactly

)

b. How many ways can 7 people be seated around a circul

Setup: (Choose 2M from 6) x (Choose
Total ways = 150 [1A]

aCr (8, 2)enCr(5, 2

150

I« 4 Caculus
[

X 6 Sutistics

4 7 Matrix & Vector
Fg & Finance

nC(6,2)- nee(s,2) 150

2W from 5). 50y x °Cy 1M]

In[2]= Binomial [6, 2] »Binomial [5, 2]

out[3]= 150

In[4]= nPr = FactorialPower[n, r]

relative to the first
Number of ways = 6! [1M]
= 720 [1A]

In a circular arrangement, fix one person’s position Arrange the remaining 7 — 1 = 6 people

separate teams be chosen?

c. Ateam of 3 is chosen from 5 boys and a team of 2 is chosen from 4 girls. How many ways can the two

Total ways = 60 [1A]

Setup: (Choose 3B from 5) x (Choose 2G from 4). 5 x 405 [1M]
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Question 5

a. How many distinct arrangements are there of the letters in the word ‘ENGINEERING’?

11 letters: E(3), N(3), G(2), I(2), R(1) Use formula # Setup % [1M]
Arrangements = 277,200 [1A]

b. A student must select 5 books from a reading list of 10 books. However, 2 specific books are mandatory.
How many selections are possible?

Choose remaining 5 — 2 = 3 from available 10 — 2 = 8 Use combination 'y [1M]
Number of selections = 56 [1A]

c. From a group of 9 students, how many ways can two committees be formed if one committee has 4 students
and the other has 3 students, and no student can be on both committees?

Setup: (Choose 4 for C1 from 9) x (Choose 3 for C2 from remaining 5). 'y x C5 [1M]
_|Total ways = 1260 [1A]

Question 6 (6 marks) )})

a. How many ways can 4 distinct physics books and 3 distinct chemistry books be arranged on a shelf if all the
physics books must be kept together?

{ Treat physies books as block (P) Arrange (P), C1, C2, C3: 4! Arrange physies internally: 4! |
Setup 4! = 4! [1M]
{ Total ways = 576 [1A] u

b. A group of 5 men and 4 women are forming a subcommittee of 4 people. How many ways can this be done if
the subcommittee must contain at least 2 women?

— Use cases: (2W, 2M) + (3W, 1M) + (4W, OM) Setup (1C5°C,) + (10570 + (10, °Cy) [1M]
=604+2041
| =s1[14] :
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of 3 chosen from the remaining 8 people?

¢. How many ways can a president and vice president be chosen from 10 people, and then a separate committee

Setup: (Choose Pres/VP using '°P,) x (Choose Committee using C4) [1M]
Total ways = (10 = 9) x 56

= 00 x b

= 5040 [1A]

Question 7
Consider arrangements of the letters in the word ‘STATISTICS’.

a. How many distinct arrangements are there?

V) )

Use formula ”]:‘;L!_ Setup s [1M]

Arrangements = 50400 [1A]

b. How many arrangements begin with ‘S’ and end with “T°?

_| Arrangements = 5040 [1A]

¢. How many arrangements have all the vowels (A, I, I) together?

Treat (All) as block Arrange (AIL), S,T,5,T,C,5,T (8 items: S=3, T=3) Internal arrangements
of (All) = 3 =3 Setup o « 3 [1M]

Ways = 1120 = 3

= 3360 [1A]
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d. How many arrangements have no two vowels adjacent?

kT

Ways = 140 = 56 x 3
= 23520 [1A]

Arrange 7 eonsonants (S=3, T=3, C=1): 35 = 140 ways [1M]
Place 3 vowels (A, I, T) into the 8 gaps created by consonants (_(C_C_C_C_C_C_C_)
Choose 3 gaps: "Cy = 56 Place A, I, Iin gaps: 3 = 3 Setup 140 x 56 = 3 [1M]

e. How many arrangements have all the ‘S’ letters together AND all the ‘T letters together?

Internal arrangements are 1 [1M]

Total ways = 30 = 360 [1A]

Treat (SS3) as block §" and (TTT) as block T
Arrange S', T', I I, A, C (6 items: I=2) Setup 5; [1M]

f.  How many arrangements have exactly two ‘S’ letters adjacent?

Total arrangements = 50400
Ways with (S55) together = 3360 [1M]

= 420 x 56 = 23520 [1M]

= 50400 — 23520 — 3360 = 23520 [1A]

Ways with no S adjacent: Arrange TTTIIAC (5 = 420) Place 3 8 in 8 gaps (%C; = 56) Ways

Exactly two S adjacent = Total - (No S adjacent) - (555 adjacent)
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Sub-Section: The ‘Final Boss' 9

Question 8
A committee of 5 people is to be selected from 6 physicists, 5 chemists, and 4 mathematicians.

a. How many ways can the committee be selected if there are no restrictions?

Choose 5 from 15 Setup %C; [1M]
Ways = 3003 [1A]

b. How many ways can the committee be selected if it must have exactly 2 physicists and exactly 2 chemists?

Need 2P, 2C, 1M Setup C5 x 30y x €} [1M]
Ways = 15 = 10 =% 4
— 600 [1A]

¢. How many ways can the committee be selected if it must have at least 3 mathematicians?

Cases: (3M, 2 Others) OR (4M, 1 Other) Others = 11 Setup (C3 x ""Ca) + (104 x Y'Cy) [1M]
Ways = (4 % 55) + (1 x 11)

=220+ 11

— 231 [1A]

d. How many ways can the committee be selected if two specific physicists, Dr Alpha and Dr Beta, refuse to
serve on the committee together?

Use complement: Total ways - Ways with BOTH A and B together

Ways ALB together = Choose A&B (1 way) AND Choose 3 more from remaining 13 {1%C3)
Setup 3003 — "5 [1M] —
Ways = 3003 — 286
= 2717 [1A]
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e. How many ways can the committee be selected if it must contain exactly 3 people from the same profession?

Case 1 (3P, 2 Others): G0 x s = 20 x 36 = 720

Case 2 (3C, 2 Others): T3 x 05 = 10 x 45 = 450

Case 3 (3M, 2 Others): 5 x 'y = 4 x 55 = 220 [1M for cases] [1M for calcs]
Total = 720 + 450 + 220

~ |=1390 [1A]

f.  How many ways can the committee be selected if it must contain more physicists than chemists?

Sum cases (P, C, M) where P is greater than C, P+C4+M=5: [1M]
Case Group 1:

I::l, 0, -1:| L‘;‘.-_-.r];{-.r}{'l =6

(2, 0, 3): C2C,%Ca = 60

(2, 1, 2): 605,10y = 450 [1M]

Case Group 2:

(3, 0, 2): 005,10, = 120

|:3, 1, ].:| "1:(__.'3"-{_.” "lf-'| = 400

(3, 2, 0): SCaCaCh = 200 [1M]

Case Group 3:

(4, 0, 1): L0y = 60

(4, 1, 0): °C,C\CL =175

I:r:'I.. 0, {]j "1:(__.'5"- _.r[:. "If-'[:. =6 [].PLI]

Total = 6 + 60 + 450 + 120 + 400 + 200 + 60 + 75 + 6
= 1377 [1A]
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Free 1-on-1 Consults

,
What Are 1-on-1 Consults? -L}‘

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!

G

Booking Link

bit.lv/contour-specialist-consult-2025
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