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Assignment 1

A1 – 1. A psychiat ris t ha sre ad in a medical jou rnal of a new tre atment whi c his repor tedto produ c ean ins tant aneous cure in
10 %of schizophrenics upon whom it is tried . The psychiat ris t de cid e sto check the accur acy of this infor mation by
tr ying the tre atment on some equ iprobably-selected schizophrenic patients.
(a) Fin d the sma l lest number of patients the psychiat ris t mu s tplan to try the tre atment on so the re is a probability of

at lea st0. 5 that at lea ston epatient wil l be cure din stant aneously, if the infor mation in the medical jou rnal about
the tre atment is cor rect.

(b) If the infor mation is co rre ct, find the probability the first ins tant aneous cure wil l occur on the se ven t hschizo-
phrenic patient bei ngtreated .

(c ) Sup pos ethe psychiat ris t de cid e ssh emu s thave at lea sttwo in stant aneous cure sto be convi nced about the effic acy
of the tre atment. If the infor mation in the medical jou rnal is cor rect, find the probability she wil l have to try the
treatment on exactl y ten schizophrenic patients to obtain two ins tant aneous cure s.

A1 – 2. A company recruit e r is inter vie wing appli c a n t sfo r fiv e id e n ti c a ljo b s; the probability any one appli c a n twill be accep -
ted is 2

3. Fin d the probability:
(a) exactly eig ht appli c a n t swill have to be int e rvie wed to fill all five posit ion s;
(b) eig ht or fewer appli c a n t swill have to be int e rvie wed to fill all five posit ion s.

A1 – 3. A telephone switchboard handle s600 calls an hou r on ave r age; the board can make amaximum of 20 conne ction s
per min ute.
(a) Use the Poi sson dis tributio n to evaluate the probability the switchboard will beovertaxe ddu ring a giv en min ute.
(b) Fin d the probability 10 secon ds ela pse wit h no calls.

A1 – 4. Sup pos eblackflie sare dis tributed equ iprobably throu ghout the air in a campg rou nd wit h an ave r age con cent r ation of
15 per cub ic met re.
(a) Fin d the probability of getting exactly three blackfli es in a tent of volum e1. 2cubi c metres.
(b) Fin d the probability of getting at lea ston eblackfly in a box of volum e0.04 cub ic met res.
(c ) Fo ra campsit e with thre etents each of volum e1. 2cubi c metres, find the probability:

(i) the re are a tot alof 40 blackfli es in the three tents;
(ii) exactly two of the tents con tain exactly three blackfli es each.

A1 – 5. Ta bulat eand graph (as his t ogr ams) the value sof the fun ction(s) indicated in squ are brack ets [ ] for the fol low ing ran -
dom variable s.
(a) A hy per geom e tric random variable (R) with −N =10, −R = 6, and n= 6  [ f (r)] ;

−N is theto t al number of balls in the urn and −R is the number of thes eballs that are red.
(b) Binomial random variable s(W, Y, Z) with n=10 and π = 0.2, 0.5 and 0.9 respectiv ely [ f (w), f (y), f (z)] ;

how is the mos tprobable value of each random variable rela ted to the parameters, n andπ, of its dist rib u tio n?
(c ) A ne gative binomial random variable (V) with r = 2  and π = 0.4 [ f (v)] ;

this not ation refers to v fa ilu r es before ther th success, wit h Pr (su ccess) =π.
(d) Po isson random variable s(S, T) with µ =1 and 10 respectiv ely [ f (s), f (t)] ;

how is the mos tprobable value of each random variable rela ted to the parameter µ?

*A1 – 6. Sup pos edrive rs sco ring 90 or more on their drive r’s test are label led ‘good’ (G),
and those sco ring bel ow 90 are label led ‘bad’ (B). The table at the rig ht giv es
st atis ti cs on the inv olvem e n tof ‘good’ and ‘bad’ drive rs in two -car accid e n t s.
Also sup pos ethe cou rts always find one drive r at fau lt in such accid e n t s ,and
they rev oke a drive r’s lic enc eim mediat ely after he or she has been fou nd at fau lt
in three two -car accid e n t s(o the rkinds of accid e n t sare ign ore d). Fin d the pro -
bability a drive r’s lic enc ewill be rev oke dim mediat ely after his or herfifth two -car accid e n t :
(a) for go od drive rs; (b) for baddrive rs.

Dr ive r Dr ive r Nu mber of
at fault blameless accidents

G G 5,000
G B 15,000
B G 25,000
B B 55,000

*Option a lmo rechallengi ng problem for enrich ment
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