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Mark Schemes

Question 1

A 'lucky dip’ bag contains seven bars of chocolate and 5 packets of sweets. Suraya selects

two items at random without replacing them.

The probability distribution table for the discrete random variable X, “the number of

packets of sweets selected”, is shown below.

X 0 1 2
21 7k 2%
P(X = — — —
*=x 6 66 66

(a) Find the value of k.

(b) Find E(X).

(¢) Find E(X?).

(d) Find Var(X).

[3]

[2]

[2]

[3]

A ‘lucky dip’ bag contains seven bars of chocolate and 5 packets of sweets. Suraya selects

two items at random without replacing them.

The probability distribution table for the discrete random variable X, “the number of

packets of sweets selected”, is shown below.

X 0 1 2
21 7k 2k
P(X = — — —
=x | % 66 66
(a) Find the value of k. h »

(b) Find E(X).

() Find E(X?).

(d) Find Var(X).

[3]

[2]

[2]

[3]

0) Probobilities wall sum to |

2+ 7k * Lk

13

66

66

b) E(X) =2 s P(X= %)

E(x) - (03@_2) * (')(§> + (1)(_

E(X):

S
6

66

= 0.833 (3sf)
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2y _ 2 _
A 'lucky dip’ bag contains seven bars of chocolate and 5 packets of sweets. Suraya selects C) E ( X ) - z o’ P(X - K) [ ﬂ()}' n Fb(mulo. EOOHP'IV )
two items at random without replacing them. 2 " "
E(x)) =(0) (2L \*(1) (35 +(2) (10
The probability distribution table for the discrete random variable X, “the number of 66 66 66
packets of sweets selected”, is shown below.
X 0 1 2 2
- 21 7k 2k E(x™) = 25 = 1.1y (3 s#)
@=0 | % | & | & 22
(a) Find the value of k. h S
[3]
(b) Find ECX).
[2]
(c) Find E(X?).
[2]
(d) Find Var(X).
[3]

2
A 'lucky dip’ bag contains seven bars of chocolate and 5 packets of sweets. Suraya selects (M VoJ (X) = E ()( -/r)i = E (X)l - [E (X):f ( " Fo(mu‘!,\ hooHal’)

two items at random without replacing them.
2
% .y
The probability distribution table for the discrete random variable X, “the number of VDJ ( x) 2—5 (—

packets of sweets selected”, is shown below. (S 6
X 0 1 2
bx = 21 | 7k | 2k Vor (X) = 175 = 0.442 (3 sf)
"= | % | &% | 386

(a) Find the value of k. k <

[3]
@FdEW.  Le(y):=5 = 0.833 (3 sf)
6 2]
(c) Find E(X?). Elx") N E = Ly (3 S'F)
12 [2]
(d) Find Var(X).
[3]
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Question 2

A population of grasshoppers is being studied. It is found that the length of an adult a) ’fb\e e MM H'\e’ e Is

grasshopper, in cm, has PDF 6
hgxl(é-x)clu_:(
kx2(6—x), 0<x<6 N

flo) =
0, otherwise. h

|
(a) Find the value of k. 108
[4]
(b) Sketch the probability density function.
[2]

(c) Find the probability that a grasshopper picked at random is less than 4 cm in length.

[2]
A population of grasshoppers is being studied. It is found that the length of an adult b) g h&hln F (%) on I:SOLA( GDC
grasshopper, in cm, has PDF
kx?(6 — x), 0<x<6
flo) =
0, otherwise.
(4,0.246)
(a) Find the value of k. h - |
Y] ]
(b) Sketch the probability density function. (0, 0)
[2]
(¢) Find the probability that a grasshopper picked at random is less than 4 cm in length.
[2]

For more help, please visit www.exampaperspractice.co.uk
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A population of grasshoppers is being studied. It is found that the length of an adult
grasshopper, in cm, has PDF

kx?(6 — x), 0<x<6

fl) =
0, otherwise.
(a) Find the value of k.
[4]
(b) Sketch the probability density function.
[2]

(c) Find the probability that a grasshopper picked at random isless than 4 cm in length.

[2]
Question 3
A game is played with two fair spinners. Each spinner is divided into three sections
numbered 1, 2 and 3. A player’s score is obtained by spinning both spinners
simultaneously and adding together the numbers that they land on.
(a) Complete the table below for the probability distribution of the game.
Score, X 2L 2 H s 6
Px=x) | Ya [¥a [Ya [Ya [ /A
[2]
(b) Find the expected score, E (X).
[2]
Jian Wei wants to award prizes such that a player receives $3 for the score that they
achieve.
(c) Find the expected prize money for the game.
[2]
A game is played with two fair spinners. Each spinner is divided into three sections
numbered 1, 2 and 3. A player’s score is obtained by spinning both spinners
simultaneously and adding together the numbers that they land on.
(a) Complete the table below for the probability distribution of the game.
Score, X 9 Q 4 [5Y 6
PX =1x) Ya | Ya [3a [¥q | /o
[2]
(b) Find the expected score, E (X).
[2]
Jian Wei wants to award prizes such that a player receives $3 for the score that they
achieve.
(c) Find the expected prize money for the game.
[2]

¢) P()(‘ y)= 1 S:%l(é-x)&u

108

P(x<u)= 16 = 0.523 (2 sf)
)

o) Min score @ L (141) and max 4core & 6 (3+ 3)
and. there are 4 Posg\\o\a oukcomes .
score = 2 — 1+ = (L)1= Al

2 q

§core =3 — (l + 1) and (2+\)= ’).('_)1 = %
3

score = H — (9.-\- l)‘(us) andck (3*’\) = S(L)i =
3

3
C\

scoce =5 — (2+3) and (342)= 1(l_)1 = %
3

score = 6 — (3¢ 3)= (Ls)i'— '?

b) E(X) =2 s P(X= )
0 0 Of) o) O

E(X)= ¥4

[ formula  booklek)

For more help, please visit www.exampaperspractice.co.uk
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A game is played with two fair spinners. Each spinner is divided into three sections
numbered 1, 2 and 3. A player’s score is obtained by spinning both spinners
simultaneously and adding together the numbers that they land on.

(a) Complete the table below for the probability distribution of the game.

Score, X
P(X =x)
[2]
(b) Find the expected score, E(X).
E(x) =4
[2]
Jian Wei wants to award prizes such that a player receives $3 for the score that they
achieve.
(c) Find the expected prize money for the game.
[2]
Question 4
A continuous random variable has a probability distribution function
) (—x2 + 2x) 0<x<2
—(—x x), <x
f) = { 4
0, otherwise.
(a) Show that the mean of the random variable is equal to 1.
[4]
(b) Find the variance of the random variable.
[6]
(¢) Hence, find the standard deviation of the random variable, leaving your answer in the
form Y2
orm B
[3]
A continuous random variable has a probability distribution function
= (—x2 4 2x) 0<x<2
=(=x x), <x
fl) = { 4
0, otherwise.
(a) Show that the mean of the random variable is equal to 1.
[4]
(b) Find the variance of the random variable.
[6]
(c) Hence, find the standard deviation of the random variable, leaving your answer in the
form %.

[3]

c) cxpac\-aol prize madey = IxY = 8§12

[e o]

A= S@Ox (Y&

o) E(X) (w formula bookle)

E(X)=£Sn(-x‘+lx\olx :;S -2+ Lot dae
y° y °

E(X)=i[-£‘+1x3]l=i(-ﬁ+£)=ixi
Y S 2 )] W 3

E(x)= 1|

b)Vor (X) = E(X -)" = E(X)* -[E(x)]l [w Formula  booklet)

E(XY) =2 »2 P(X:= ) (nob w formula bookler)

E(x)*- igf(-x"+lx\dx =%g1-x"+ 2ac® doe
L\ o -]
E(X)1=i[-x_5+ ﬁ} ;(-3_z+8):3xz*=g
& 5 2 ], H S w 5 )
Var(X)= € -1* = L
S S

For more help, please visit www.exampaperspractice.co.uk
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A continuous random variable has a probability distribution function C\ g\'&f\&&f& ol.@;\/\&h on, 0 = [varance
) (—x2 + 2x) 0<x<2
—(—x x), <x =
f(x)={4 o= (1 =/5
0, otherwise. 5 5
(a) Show that the mean of the random variable is equal to 1.
[4]
(b) Find the variance of the random variable. VN(X) = 6 el L =
[6]
(c) Hence, find the standard deviation of the random variable, leaving your answer in the
Va
form B
[3]
Question 5
At a school probability fair, some students create a game using one complete suit from a (.l\ C”’OL\' e o (’&’b \6 DF OLLk‘[,OW\OQ
standard pack of cards. A player must pay $1 to pick a card at random. If their card is a
jack, queen or a king they will receive $1 back, if their card is an ace they will receive $5 X Number WA (o So\k 0Ll
otherwise if their card is an erdinary number card from 2 to 10, they will receive nothing.
q 3 |
(a) Show that the game is not fair. P ()(= %) 2 3 I3
4
4] Prze $0 £\ 43
(b) Calculate
Probik -§\ £0 $u
@ E&»
i Vi for o for qame the expected aroht = 0
W expecked proht = (-\)(i)* (0) + (H)('_) = -5
3 3
The students want to make the game fair, so decide to give a prize to anyone who picks an 13
ordinary number card.
(c) Calculate the value of the new prize for choosing an ordinary number card. &XP“[’C& P‘o ﬁl’ o ‘—g £0 ) - H'\?' %RM& s nok Fk\f
|

2l
Note : E(X) = &

For more help, please visit www.exampaperspractice.co.uk
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b)i) E(X?) =2 »* P(x= ) (nob w formula  booklet)

At a school probability fair, some students create a game using one complete suit from a
standard pack of cards. A player must pay $1 to pick a card at random. If their card is a
jack, queen or a king they will receive $1 back, if their card is an ace they will receive $5 E ( )(1) = 0 + i ( | )1 + |_ (5)1
otherwise if their card is an ordinary number card from 2 to 10, they will receive nothing. 13 13

(a) Show that the game is not fair.

(4 E(x*) = 2_;3 = §2.5 (3sf)
|
(b) Calculate

o G i) Var (X) = E(X —/»)1 = E(X)* - [E (X)]i (w formula  booklet)

(i) Var(X)
Vor ()= 28 - (8 \*
[4] 13 2

The students want to make the game fair, so decide to give a prize to anyone who picks an

ordinary number card. Vo.r (X) = 300 =§1.78% (3 Sf)
164

(c) Calculate the value of the new prize for choosing an ordinary number card.

[2]

¢) Let % = prize for aumber card

At a school probability fair, some students create a game using one complete suit from a
standard pack of cards. A player must pay $1 to pick a card at random. If their card is a
jack, queen or a king they will receive $1 back, if their card is an ace they will receive $5 E(x)=1\ = i w + 3 ( | ) + (S)
otherwise if their card is an ordinary number card from 2 to 10, they will receive nothing. kS 13 12

(a) Show that the game is not fair.

4] =5
C‘
(b) Calculate
0 Ex?
(ii) Var(X)
[4]

The students want to make the game fair, so decide to give a prize to anyone who picks an
ordinary number card.

(c) Calculate the value of the new prize for choosing an ordinary number card.

[2]

For more help, please visit www.exampaperspractice.co.uk
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Question 6

A discrete random variable B has probability distribution given by B = ab(b + 1), where

b=5,67.

(a) Find the value of a.

(b) Complete the probability distribution table below.

B

5

6

P(B = b)

(c) Find the mean of B.

(d) Find the standard deviation of B.

[3]

[2]

[2]

[5]

A discrete random variable B has probability distribution given by B = ab(b + 1), where

b=25,6,7.

a) Find the value of a.
(a) oo

\

1.8

(b) Complete the probability distribution table below.

B 5 6 7
£ 2 i
PE=b0 | gu | B i

(c) Find the mean of B.

(d) Find the standard deviation of B.

[2]

[2]

[5]

0) 2 BP(B=b) =1

= 5a(S+\0+ Gal6+) + Ta(7+1)

O = |
(%8
b) P(B=5) = [_
(l’L@

P(B=6) (_

128

P(B=T) -(_

|
128

)s(su)
)7(7+|)

_)S(SH): 3

"

"W

For more help, please visit www.exampaperspractice.co.uk
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A discrete random variable B has probability distribution given by B = ab(b + 1), where C—\ E(x )= 2 %P ( X =) ( i formule  booklet)
b=5,6,7.
(a) Find the value of a. E(8): (5)(%) b (6) (Z*_L“) + (7) (116)
[3]
(b) Complete the probability distribution table below. E(8)= 337 = 6.20 (3sf)
B 5 6 7 -
[2]

(¢) Find the mean of B.

[2]
(d) Find the standard deviation of B.
[5]
A discrete random variable B has probability distribution given by B = ab(b + 1), where d) E(x") =2 5 P(X= ) (roF i formuln booklek)
b=567. £(8Y =(51)(£)+(61)(£)+(71)(l) = 1503
(a) Find the value of . 6Y Eh 16 64
[3]

VN(X]: E(X-/p)q': E(X)l -[E(X)]l (w\ formula  booklet)

(b) Complete the probability distribution table below.

B 5 6 7 UE:\/VN(B] = JE(8”)-E(8) = [1503 —(3¢\7)" = 3J287
I — - 64 64 64
PE=h | & |7 T

| og=z 0.794\... = 0.7%4 (3 s£)

(c) Find the mean of B. E(B) =247 = £.2.0 (3 S'E)
64 ]

(d) Find the standard deviation of B.

[5]

For more help, please visit www.exampaperspractice.co.uk
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Question 7
8) The are. under Hee cunve s ec\ual to |.

A continuous random variable X has the probability density function given by

6
X7 Ex®- 2" + 7 »)dw = |
f(x)={tx3-ﬁ+%x, 0<x<6 SD( 1% 36
0, otherwise.
: u o _ 3 = s
(a) Find the value of t. o E—(‘f)— éﬁ‘) i % (6) - ‘
[4]
(b) Hence, find the values of b : l_
216
(i) the mean
(ii) the mode
(iii) the median.
[8]
@
A continuous random variable X has the probability density function given by b\ i) g (X) == S—oox' F () le [ m formule  booklet)
2
tx3-x—+lx, 0<x<6 6
fw:{ 10 _ E) == (e _n3-1 + T 5 )da
0, otherwise. 216 (8 26
[¢]
(a) Find the value of t.
Ee Ll
216 [4] E(X)=/r=£= 3.2
S
(b) Hence, find the values of
(i) the@HED i) Mode —> GrmPL F0) ond  find ks moximuam.
(ii) the mode
(1) the @D Mode occurs ot =z 2.5857..= 1.54 (3 sf)
[8]

i) Median — § Fo0rdot = 0.5

0.5 = ""( T T I SR
" 216 18 26

M= 3.1508...

For more help, please visit www.exampaperspractice.co.uk
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Question 8

E(oX+b)=aEQG)-b [ formula booklet)

A random variable has E(X) = 23 and Var(X) = 1.5.
([ formula  booklel)

Find \/ar(a)(*kb\: Ve (X)
(i) EEX=6)
() E(Y-G) = 13"6 - ‘7
(i) E(=2X +5)
(iii) Var(X +7) D IE(-2X+58) = -2(23)+ 5= -4l

(iv) Var(3X — 3)

B @) War (X+7) = 1S

W) [Vor (3x -3) = 3* (1.5) = 3.5

Question 9
o) Grupl,\ F() on your GOC,

Consider the function defined by

1 2 0<sx<?2
10"
foy=q82 _14  2<x<s
135 135 (1 0 q)
. 0
0 otherwise
where f(x) is the probability density function of a continuous random variable.
(5,0.089)
(a) Sketch the graph of f(x). —
(0,0)

[3]

(b) Find the value of E(X).
[4]

(c) Find the value of Var(X).
[4]

For more help, please visit www.exampaperspractice.co.uk
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Consider the function defined by

1, 0<x<2
10"
fey=482 14 2<x<s
135 135
0 otherwise

where f(x) is the probability density function of a continuous random variable.

(a) Sketch the graph of f (x).

(b) Find the value of E(X).

(c) Find the value of Var(X).

Consider the function defined by

1, 0<x<2
0%
f)=482 14 2<x<s
135 135
0 otherwise

where f(x) is the probability density function of a continuous random variable.

(a) Sketch the graph of f (x).

(b) Find the value of E(X).

E(x)= Wl = 2.73 (2 sf)
S

(c) Find the value of Var(X).

b) E(x) = 4 = S_:')LF(%\ dax (w formula booklel)

E(x) =SZ'_ 2 doe +SS x(g_l‘ikyix

o 10 2 135 135

E(x)= W = 2.73 (32 5f)
S

3
[4
[4]
L 2 p 5 N
OVer(X) = E(X-4)" = E(x) -[E(X)] [ focmula booklet)
E(x*) - Sl‘_ xtdo + gs x"(?s_l ”ix)dx = 417
o !0 ., \I3§ 135 50
Vor (X) = 42T -('«_I)1 = 42\ = 1.07 (3sf)
s0 15 uso

[3]
[4]
4]
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