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“1 George throws a ball at a target 15 times.
Each time George throws the ball, the probability of the ball hitting the target is 0.48

The random variable X represents the number of times George hits the target in
15 throws.

(@) Find
(i) P(X=3)

(i) P(X>5)
3)

George now throws the ball at the target 250 times.

(b) Use a normal approximation to calculate the probability that he will hit the target
more than 110 times.

3)
oy X ~B(|5,0u48) @

(i) (X =3) = 0.01966%. ..
=0.014%F (2¢¢) @

Gi) P(x25) =1 -p(X<H)
=0.917013.-..
:0.Qz0 (2s£) ©

b) lek Y be the numier of bmen George htskhe
taurget.

Jrznp =750x0.43 =(20
o= L np(1-p3 = 62y

YroN(120, 5628 0) ©
P(X >1(0) /
2P(Y>1105) O L

= 0. 3W5YY....
<0.8%5% (3sf) ©
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.2 A manufacturer uses a machine to make metal rods.
The length of a metal rod, L.cm, is normally distributed with
e amean of 8cm
» astandard deviation of xcm
Given that the proportion of metal rods less than 7.902cm in length is 2.5%

(@) show that x = 0.05 to 2 decimal places.

(2)

(b) Calculate the proportion of metal rods that are between 7.94cm and 8.09cm
in length.

(1)
The cost of producing a single metal rod is 20p
A metal rod
* where L < 7.94 is sold for scrap for 5p
e where 7.94 < L < 8.09 is sold for 50p
* where L > 8.09 is shortened for an extra cost of 10p and then sold for 50p

(c) Calculate the expected profit per 500 of the metal rods.
Give your answer to the nearest pound.

®)
The same manufacturer makes metal hinges in large batches.
The hinges each have a probability of 0.015 of having a fault.

A random sample of 200 hinges is taken from each batch and the batch is accepted if
fewer than 6 hinges are faulty.

The manufacturer's aim is for 95% of batches to be accepted.

(d) Explain whether the manufacturer is likely to achieve its aim.
YA
L~N(Z, 2%) 5075
P(L < 3.902) = 0.025 Aﬁ/\

7 302
p(z< F-A92=8 V=0.075

x~ 0.015
%\
7/

o 2.907 -% Lo O Z
~ §7(0.05) = - (4%

(4)
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2.902-% ~_1.9¢
X

x =z F.A0L-¥ _vog (2dp) @
-1.96

v P(7.94< L < 3.09)

- p(1<8.0%) -P(L<7aY)
0. RY90...

=044 (3dp) ©
| G0 =

Nomber seld er Scrop:
PlLca qu\ 0.11S fasc\ ®

mo;ﬁlmwam{>—

Eacwh %o\rk for 6"0; SESx0G.05= & 72.3%

Numper seld. for nosmak onee .
p(7.9y< L ¢%.09) = 0.RYQ

-

i

G(ll‘ _QA Cgr 550'9' MQ_H’SX 0.5z £212.15

— Number sharkeagdh:
P(L>¢.02)=0.6359 @

0.0359x50Q°= 111:93 rogs sworkenod m

Eacla maoke Droﬁk of S_O.o— (Op = UOp |72.94Fx0.4=57F.\9
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a) Lk X e B pumbier of hingen Haak o Fauthy
XNB(mo,oms)g) .
P(X<6)=p(X<S) =gal#.. <0.95
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3. A machine fills packets with sweets and 7 of the packets also contain a prize.

The packets of sweets are placed in boxes before being delivered to shops.
There are 40 packets of sweets in each box.

The random variable 7 represents the number of packets of sweets that contain a prize
in each box.

(a) State a condition needed for T to be modelled by B(40, %)
1)

A box is selected at random.
1
(b) Using 7~ B(40, 7) find

(1) the probability that the box has exactly 6 packets containing a prize,

(i1) the probability that the box has fewer than 3 packets containing a prize.
(2)

Kamil’s sweet shop buys 5 boxes of these sweets.

(c) Find the probability that exactly 2 of these 5 boxes have fewer than 3 packets
containing a prize.

2
Kamil claims that the proportion of packets containing a prize is less than %
A random sample of 110 packets is taken and 9 packets contain a prize.

(d) Use a suitable test to assess Kamil’s claim.
You should

» state your hypotheses clearly

* use a 5% level of significance

4)
6) The probability of g packet wntaining a prize is enstant (1)
by T~8 (uo,5)
M P(T:6) 012 .. =033 G35§) (D
W) P(T1¢3) = p(T<2)

= 0.0615g3... = 0-0¢lf (3s4.)
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(© Let r.v. K = numMber of boxes with fewer than 3 poclkets

con.*m'ming a prize -

K~® (5,00605..) @

TOP(K=2) = 0901344 .. < 00313 (35f.) o
A

d) Let rv. X : number of packeds wntoining a prile .

X~p = (Ilo’lT) )

Me:peg |, W=p<5 O

P(x<a) = 0038292 (which \s <0.05)
0}
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4. Xian rolls a fair die 10 times.

The random variable X represents the number of times the die lands on a six.
(a) Using a suitable distribution for X, find @& die WOS () SldRS, SO

(i) P(X=73) Plonds on s1x) = '/
(i) POXY<3)

3)
Xian repeats this experiment each day for 60 days and records the number of days
when X =3
(b) Find the probability that there were at least 12 days when X =3
3)
(c) Find an estimate for the total number of sixes that Xian will roll during these 60 days.
(1)
(d) Use a normal approximation to estimate the probability that Xian rolls a total of
more than 95 sixes during these 60 days.
“4)

) XNB(;OJ‘/I,) ®
(i) P(X=3)

0.195045...
0.155 (3s€) ®

G) P(x<3)= P(X<2) =0.7%52726...
= 0.77S (3sf) ®

b) Lok D = the nomber of days when X =3
Drv B(10,0.155...) ©
P(D=12)=1-P(Dsll) O
= (- 0.73%I9...
=0.2(2 (3sf) O
¢) Xwa colls |0 dice 60 £imen = 600 dice relled

sixen /4 &3ehaémwz=-6OO><é-=(0C)axzoC3
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Hra norm
Mm=np = 600 x L =160
/ ! 6

.
Ly

o= Jnp(t-p) = Vléixmo =

>
v 3
Cp——

S ~N(100,/Z2 )

©

(D>95) & P(S>95.5)

0.68%974...
0.689 (3s£) ©
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