6.4 Answers
Additional Mathematics
A-Level Pure Mathematics: Year 1
Binomial Expansion
6.4.1 Solution to 6.2 Example (Teaching Video)

The model for spinning a coin three times(i$] + T )3
(H+T) = 1 x (H)®  x (1)
+ 03 x  (H®  x (Tt
+ 03 x (Y x (T2
+ 1 x  (H x (T
Simplifying, (H + T)° = 1H3T% + 3H?TY + 30 T? + 1HOT3
The term corresponding to two heads and one tail is coloured red.
P(2heads, 1tail ) = 3H?T!

2x (5] < [3)

4

9

[ 4marks]
6.4.2 Solutionsto 6.3 Exercise

Answer 1

The model for spinning a coin four times (& + T )4

(H+T) = 1 x (Y x (7)Y
+ 4 x  (HP® x (T
+ 6 x  (H?  x  (Ty?
+ 4 x (Y ox (TP
+ 1 x (H x (T
Simplifying,

(H+ Ty = 1H*TO 4 4137 4+ 6H2T2 + aH T3 + 1HOTA
The term corresponding to two heads and two tails is coloured red.
P(2heads, 2tails) = 6H*T?

2 2
-ox (5] < (3]
4 4
27

[ 4 marks]



Answer 2

The model for spinning a coin six times (1 + T )6
(H+T)® = 1 x  (H®  x (1P
+ 6 x (H® x (T)
+ 15 x ()Y} x  (T)Y
+ 20 x (H®  x (1)
+ 15 x  (H® x (7
+ 6 x ()Y x  (T)Y
+ 1 x ()Y x (TP
Simplifying,
(H+T)°
= 1HOTO + 6H>T! + 15H* T2 + 20H3T3 + 15H? T4 + 6HI T + 1HOTO
The term corresponding to four heads and two tails is coloured red.
P(4heads, 2tails) = 15H*T?

4 2

1 2
= 15x(3) < (3)
“\3) * 3

20

[ 4 marks]

Answer 3

The model for spinning a coin three times(ig] + T )3
(H+T)° = 1 x  (H®  x (7)Y
3 x  (H® x (T
+ 3 x (W x (7)Y
1

x (WY x (1)’
Simplifying,
(H+T)% = 113710 4 3H?T! 4+ 3H T2 4+ 1HOT3

P(3H, OT) = 1 x 0.2° = 0.008

P(2H, 1T) = 3 x 0.2° x 0.8 = 0.096

P(1H, 2T) = 3 x 0.2 x 0.8° = 0.384

P(OH, 3T) = 1 x 0.8° = 0512 < *** Three tails is most likely ***

[ 5marks]



Answer 4
The model for spinning a coin nine times($4 + T )9
(H+T)° = 1 x () x (7

+ 9 x (¥ x (T
+ 036 x  (H)Y  x  (T)
n

Simplifying,

(H+T)? = 1H T + oHB T + 36HT? + ..
The term corresponding to seven heads and two tails is coloured red.
P(7heads, 2tails) = 36H' T2

sox (3] % (3]

9
= —— A .07
178 (About 0.070)
The percentage probability is 7%
[ 4 marks]
Answer 5
The model for spinning a coin six times (1 + T )6
(H+T)° = 1 x (¥ x (70

+ 6 x (HY x (Tt

+ 15 x (Y x (T

+

Simplifying,
(H+T)° = 1H®TO + 6HTY + 15H4T2 4 .
6 5 4 2
1 1 1 1 1
P(H>T)=1x[= —| =]+ 15(=) (=
(R>1 X(z) +6(2)(2)+ 5(2)(2)
6
= 22 X (i)
2

_ 2
64
_u
- 32

= 0.34375 which is about a third
[ 5marks]



Answer 6
(1) 0.4
[ 1mark ]
(i) The model for spinning a coin ten times($] + T )10
Passing the driving test can be likeneti¢ads, failing it likened tatails

Thus,
(P + F)0= 1 x (PP x  (FY
+ 10 x (P x  (F)t
+ 45 x (PP x  (FY
4
Simplifying,

(P+F)1%=1POF0 4 10P°F + 45P8F2 +
The term corresponding to eight passing (and two failing) is coloured red.

P(8pass 2fail) = 45P°F?

45 x (0.6)% x (0.4)°

= 0.12093

The percentage probability is 12%
[ 5marks]

Answer 7

The model for spinning a coin twelve times($] + T )12

Getting a question correct can be likeneteads, getting it wrong it likened ttails
Thus,

(C+ W)= 1 x (o x (w)y

12 x (ot x (W)l

Simplifying,
(C+wW)2=1ct?wl 4+ 1octtwt +
The first two term corresponding to “less than two questions wrong”

P(12correctorllcorrect) = 1 x 0.25'% + 12 x 0.25' x 0.75
- (025% + 12 x (025 x 0.75
0.000002205

[ 5marks]



Answer 8

The model for spinning a coin ten times($] + T )10
Being Right-Handed can be likenedheads, being Left-Handed likened tails

Thus,

(R+ L) = 1
+ 10
+ 45
+ 120
+ 210
+

Simplifying,

x (R x (L)

x (R?  x (L}
x  (R®  x (LY
x (R x (L?
x (R°  x (L

(R+ L)% = 1R 4 10RP LY + 45R8L? + 120R" L3 + 210R° L% + ...

(1) The term corresponding to no student is left handed is coloured green.
P(10R OL) = 1ROL°

1 x (0.8)'% x (0.2)°

0.107
[ 2marks]

(i) The term corresponding to exactly 4 students are left handed is coloured

P(6R 4L)

210R° L*
210 x (0.8)° x (0.2)*

0.088
[ 3marks]



Answer 9

The model for spinning a coin three times(is] + T )3
Throwing a six can be likened keads, throwing something else likenedttnls

Thus,

(S+E) = 1 x  (SP®  x (Y
3 x (82 x (B
+ 3 x (S} x  (EY
+ 1 ox (8 x  (E?

Simplifying,

(S+E¥ =190 + 35 E + 35 E?2 + 1968
(1) The term corresponding to exactly 2 sixes are thrown is coloured green.
P(2S 1E) = 35 E
2
2x (5] *[5)
6 6

5
-~ (A .0694
— (About 0.0694)

1

[ 3marks]

(i) The terms corresponding to at least 1 six is thrown are coloured green or
P(Atleastlsi® = 1 - 1 ES

0 3
1 5
“\s) 6
= S (About 0.421)
216

[ 3marks]



Answer 10

The model for spinning a coin four times (& + T )4
Throwing a six can be likened keads, throwing something else likenedttols

Thus,
(S+ E)* = 1 x (S x (B
+ 4 X (S)° X (E)!
6 x (8% x (EY
+ 4 x (S x (B
+ 1 ox (80 x (Y
Simplifying,

(S+EY =19 + 4SE + 6 E2 + 45 B2 + 19 E*
The terms corresponding to at least 2 sixes are coloured red.

P(atleast2sixes = 1S E? + 4SS E! + 6H2T?

4 3 1 2 2
- [5) + (5] (5] +ox(5) <[5
6 6/ \6 6 6
1 20 150
= + +
1296 1296 1296
171
~ 1296
= 19 (About 0.132)
144

[ 6 marks]
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