EXERCISES [MAI 4.9]
DISCRETE DISTRIBUTIONS

SOLUTIONS
A. Paper 1 questions (SHORT)
1 (@ 2.35 (b) mode=1 (c) median=2 (d)Q:=1 Q3=35
2. a=02b=04
3 E(X) =2.2 E(Profit) =0, so it is fair.
4. (@
X 1 2 3
P(X=x) 1/6 216 3/6
(b) Find E(X)=7/3
5. (@)
X 3 4 5
P(X=x) 4/10 3/10 3/10
(b) Find E(X)=3.9
6. (@ (04+p+02+0.07+0.02=1),=>p=031
(b) E(X)=1(0.4) +2(0.31) + 3(0.2) + 4(0.07) + 5(0.02) = 2
7. @ 0l1+a+03+b=1= a+b=06
(b) O0x0l+1xa+2x03+3xb
0+a+06+3b=15
a+3b=09
Solving simultaneously gives
a=045 b=0.15
8. @ 02+a+b+025=1(a+b=0.55)
E(X)=a+2b+0.75=1.55
=a+2b=0.8
a=0.3 and b=0.25 3
9. DP(X=x=1= 1,2 1 +x=1 =x=—"
5 5 10 0
allx
P(scoring six after two rolls) = (1 x 1 \+ 2X(21>< 3 \: 1
0w s 0 s
10. (@ 10k*+3k+0.6=1=10k®+3k-04=0<k=0.1(by GDC)
(b) EX)=-1x02+2x04+3x03=15
11. (@)
X 0 1 2 3 4
P(X =x) k 2k 3k 4k 5k
() kx1l+kx2+kx3+kx4+kx5=15k=1e k="t
1
(© E(X):Ox—1 FIx—2 42x3 43x4 14x2 :%izs_
15 15 15 15 15 15 3
1
PX=x)=1=4c+6c+6c+4c=1=20c=1= c=" (=
2. @ YPX=x o (£005)
(b) E(X)= Y. xP(X=x)=(1x02)+(2x03)+(3x03)+(4x02)=25



13.

14.

15.

DP(X=x) =1=k+ gk+| gl k+| 5] k+

all x

2

(2
L)

(2
L)

1 1
k 1—_T =1 = Kk 3
o3
(@  Sum = 1.3 which is greater than 1
(b) 3k+0.7=1=Kk 00%
+ 1
© @O PX=0)= %
. 9
(i)  P(X>0)=1- P(X 0) = (Ofi+i+£) =E
20 20 20 20) 20
Notice: in fact, the probability distribution is
X 0 3 4 9
P(X=x) 1/20 4/20 5/20 10/20
(@) (i) 1+2 or2+1 Prob —E EXZ:E
12 15 15 1 1 1 6
(i) 1+30r3+1lor2+2 Prob= _Xx _x2+ x _=_ =
2 5 5 5 5 25 25

(b) Let X be the number of counters the player receives in return.

E( 2P(X) KX = (M1
@X()fxﬁ Fe 3 (1 5\+(1 xn\ =9 (Ml)(Alg
s s e
<:>in:3<:>n=30 (Al)
10
B. Paper 2 questions (LONG)
T
16. (a) Probability of two 4s is T (=0.0625)
(b)
X 1 2
P(X=x) 9 6 1
2 16 o ~ 16 18 [ §\
) o) (o) | I
_ _ — — +1lx— +2x — —
© E()= Y xP(X=x),=0x ” T J
or EX)=np=2x 1 _1
2
(d)
X 0 1 2
amount -2€ 5€ 20€
PX=%) 9 6 1
16 16 16
9 6 T _
Expected amount=-2x — *9x — +20x _=2€
16 16 16

(€) 100 x 2 =200 €

0] 18 € irrlplies 0 fours and 2 fours or vice versa

_ x _ x2=

16 16

128



17.

18.

(@)
(b)

(©)

(d)

(@)
(b)
(©)

(d)

(€)

_6

E(X)=0x—3 +1x-2 1 2x-1 =8 (0g)
10

_ 10 10 10
()
3
5 R
4 R<
6 2N G
5
4
2 5 ~R
5 <
1
5

iy P(Y=0)=2,1_2
5 5 30

P(Y =1) =P(RG) + P(GR)

P(r=2)=4,3_12
6 5 30
Forming a distribution

)

y 0 1
P(Y=Y) 2 16 12
30 30 30
PRR)=LxL | 2,12 27 (2 03)
3 10 3 30 9 (10 )
P(1 or 6RR) = P(ARR) = PAANRR) _ 1 . 27_ 3 (% 0111)
PRR) 30 90 27 |9
3 1
) P®B)=- () PR)=_
() (B) 1 2
3 1.3
p:_ S:_,t:_
4 4 4
() P(X=3)=P(gettingland2)= - x 3.3
N 1 1 3 4 4 16
(i) P(X=2)= _>< _+ B (Orl_i):1_3
4 4 4 16) 16
()
X 2
13
P(X =X — —
(X=%) 16 16

y 13 3 35
(i) am=2ﬂ_lmf_)=__
\16/) \16) 16
win $10 = scores 3 one time, 2 other time

HMHM@=H$XHQ+HEXH$ZZL_LE\zzi(;Ei)

16 16)

256 | 128)



19.

(@)
(b)

(©)
(d)

1,2,3,4
P(Y=1)=

P(Y=2)=
P(Y=3)=

P(Y=4)=

E(Y)=1x

2
5
3.2 3
_X—_ =
5 4 10
3.2 2 1
_X—=X—_ =
5 4 3 5
321 2 1
—X— XX — =
5 4 3 2 10
E+2xi+3xi+4xi=2
5 10 5 10
X 1 2 3
P(X=Xx) 3/5 3/10 1/10




