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A Level H2 Math

Permutations, Combinations and Probability Test 6
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Q2

(a) There are three yellow balls, three red balls and three blue balls. Balls of each colour
are numbered 1, 2, and 3. Find the number of ways of arranging the balls in a row such
that adjacent balls do not sum up to two. [2]
(b) In arestaurant, there were two round tables available, a table for five and a table for
six. Find the number of ways eleven friends can be seated if two particular friends are not
seated next to each other. [4]

Q3

For the events A and B, it is given that

P(AnB")=0.6, P(AUB")=0.83 and P(A4|B")=0383

Find,

(1) P(B) [2]
(11) P(ANB) [2]
(i)  P(B[A4) [2]
Hence determine whether 4 and B are independent. [1]
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Q2
(a)

Since adjacent balls do not sum up to two, balls numbered ‘1’ needs be separated.
Number of ways of arranging the other balls with no restriction = 6!

Slotting in the balls numbered 1°, permutation is done as balls are of different colour =
'C, x3!

No of ways

=6 'C, x3!

=151200

(b)

Method 1

2 friends

(6-1)!

T -
Case 1 — 2 friends are seated together attable of 5

X
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No. of ways to select 3 other friends and arrange them at the table of 5= °C, x(4—1)!

No. of ways to arrange the 2 friends = 2!

No. of ways to sit the remaining friends at the table of 6
=(6-1)!=51=120

Total no. of ways = "C, x (4 —1)x 2% 5!=120960

Case 2 — 2 friends are seated together at table of 6

2 friends
(5-1)! X
of 5 Jable of 6
No. of ways to select 4 other friends™and grfange them at the table of 6 ="C, x(5—1)!=
3024 x X

No. of ways to sit the 2 friends at the table of 6 = 2!
No. of ways to sit the remaining friends at the table of 5
=(5-1)!=41=24

Total no. of ways = °C, x(5—1)x2x4!= 145152

No of ways to arrange 11 friends without restrictions
="C,x(5-1)x(6-1)! = 1330560

Total no. of ways of arranging 11 people such that 2 particular friends are not seated
together

= 1330560 — 120960 — 145152 = 1064448

Method 2

Alternative Method

Case 1: Two particular friends seated at table of 5

No of ways
="C,x2Xx3x2x5!

=120960

’C, : Selection of friends to be seated at table of 5. This automatically selects friends to
be seated at table of 6.

(3-1)!: Arranging the 3 other friends in table of 5.

°P, : Slotting in the 2 particular friends

5!: Arranging the 6 other friends in table of 6.

Case 2: Two particular friends seated at table of 6
No of ways

="C,x4x3x4x3
=217728

’C,: Selection of friends to be seated at table of 5. This automatically selects friends to
be seated at table of 6.

(5-1)!: Arranging the 5 friends in table of 5.
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4!: Arranging the 5 friends in table of 6.

*P,: Slotting in the 2 particular friends

Case 3: Two particular friends seated at separate tables
No of ways

="C, x4!x5x2
= 725760

’C,: Selection of friends to be seated at table of 5. This automatically selects friends to
be seated at table of 6.

(5-1)!: Arranging the 5 friends in table of 5.
(6-1)!: Arranging the 6 friends in table of 6.
x2: The 2 particular friends can switch tables

Total no. of ways
=120960+ 217728+ 725760

=1064448
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