
Probability and Statistics
PRACTICE PRO-BLEMS

1. \\'-irat is thc approxinrartc 1l'olrtibilitv tlrat no pcolllcr
in rt grorrl) i)f sevcrr lravr: the' sanxr Jtir.thclar.'/

(A) 0.056

(B) 0..13

(cr) 0.e2

(D) 0.9,1

2, A st,tlv gi'r:s the fblk^.viug'cs*lts fb. a tot.l sa'plc
size of 12.

\\rhat is rrrost lerarll' tlx, nrcarr'/

(A) 8.e

(B) e.5

(c) 11

(D) 12

3. A stuclv gir-ers the lirlloli'irg'csrrlts fbr a total sanrple
sizc o1'8.

2. ll. 5. 8. 8. 10. 10. t2

Thc nrcern of tlx: sarnllk: is 7.25. \\'lutt is rrrost nearh. the'
stanrlarcl de:r'iatiorr'/

(A) 2.s

(B) 2.!)

(c) 33
(D) :t.7

4. A sturll' gir.cs tlic fbllou,,ing lcsrrlts fbr a total s:rrrrple
size of [i.

t0. 12. 13. 11. 1 1. lir

T'lie nrerzrn of tlrt'surrrplt. is 1il. \\'hzrt is nrost rrcar.lv tlrc
satnl;ic stanclu'rl rlt'r.iittiorr'l

(A) 0.E5

(B) 0.e0

(ct) 1.6

(D) 1.8

5' A strrclv has a sar'ple size of 5, a standarcl deviation
of 10.4. arrcl a sample stanclz-rrd deviation of 11.6. What
is rnost nearly the variance?

(A) 46

(R) s2

(c) 110

(D) 130

6' A st'th' has zr sampler size of g, a starriard cleviatio'
of '1.0, ancl er sarnple standarcl deviation of 4.2. What is
nrost ricarlv thc sarnple variance?

(A) 16

(B) 1B

(c) 31

(D) 36

7. A Lrag corrtains 100 balls nurnbered 1 to 100. One
];a.ll is drarrn'rr frorn the bag. what is thc probability that
the nrrnrber orr the b:rll selr:ctecl will ber ocid or greater
tiran B0'/

(A) 01

(B) 0.5

(c) 0.rj

(D) 0.7

8. Nf*rsrr.erne'ts t-if thc r,vater conterrt of soil fi.oni a
borrow sitc are norrnally distributecl with a mean of
14.20,4. anci a stanclard cleviation of 2.3%. What is ttre
probability th:rt a sampic taken from the site will have a
w'atcl conterrt abovc 167o or beloi,r' I2%?

(A) 0.13

(B) 0.25

(ci) 0.37

(D) 0.42

9. \\'-hat is thc probairilitt'that either cxactiy two hea,rls
or cxactlv thrce heacls u'ill be thrown if six fair coiris are
tossecl at cincc'/

(A) 0.31r

(B) 0.55

(c) o.5e

(D) 0.63



5.-2 FE CIVIL PRACTICE PROBLEMS

1O. Which of the following properrtics of probabilitv is

NOT valid?

(A) The probability of an cvcnt is alwavs positive
and witliin the range of zero and one.

(B) The probability of an event whicli cannot occur
in the population being exanrined is zcro.

(C) If evcnts A and -B are mutually exclttsive, tlten
the probabilitv of either event occurrirrg in tlic
sanle population is zero.

(D) The probability of either of two events. '4 and B.
occurritig is P(A + B) : P(A) + P(B) - P(4. B).

11. Onc fair die is used in a dice ganie. A plalrer wirrs

$10 if tre rolls either a 1 or a 6. He loses $5 if he lolls any
other number. What is the expected winning for one roll
of the die?

(A) $o.oo

(B) $3.30

(c) $5.00

(D) $6.70

12. A simulation rnodel for a transportatiott system is
run for 30 repiications, and the nrean percentagc utiliza-
tion of the transporter used by ther svstern is rccordecl fbr
each replication. Those 30 data poirrts are then rtsecl to
form a confidence interval on rnean transporter utiliza-
tiorr for the systern. At a g5% confidence levcl. the
confidence interval is found to be 37.2% ! 3.4%.

Given this informatiorr, which of the following facts can
be definitively stated about the systeni?

(A) At 9570 confirlence, the sample niean of trans-
porter utilization lies in the range 37.2% t 3.4%.

(B) At 95% confidence, the population rnean of
transporter utilization lies in the range
37.2y ! 3.4%.

(C) At 95% confidence. the population mean of
transporter utilization iies outsidc of the rarlge
of 37.2% x 3.4%.

(D) At 5% confidence, the population mean of trarts-
porter utilization lies insicie of the rarlgc of
37.2% t 3.4%.

13. What is the approximate probability of cxactlv trvci

people in a group of seven having a birtirclav oll
April 15'/

(A) I.2 x 10-''
(B) 2.Jx10 r7

(C) 7.1 x l0 {i

(D) l.6xl0 I

14. \\rlrnt arc thc arithnretic: rrrean attrl sample starrclartl
dcviation of ther fbllclwing trttnrbt:rs'/

7 7.3. 7 4,.0. 7 4.25. 78.54. 80.6

(A) 74.3.2.7

(B) 71.3. :t.7

(C) 7-t.0.2.7

(D) 75 7. 3.8

15. Four fair coins zrre: tossecl at once. \Vhzrt is the
proberbilitv of obtaining thrcc httacls arr<l onc tail'/

(A) 114 (0.25)

(ts) 3/8 (0.375)

(c) 112 (o.so)

(D) :tl1 (0.75)

16. Set A ancl
withirr each sct

sert B are srtbsets of sc't Q. The valttr:s
itI'c-' shou'tr.

_,1 : (4. 7.9)

B: (4.5,9. 10)

Q: Q.5.6.7 ^ 8.9. 10)

\\ihtrt is thc urriorr of the courplenrcnt of sert A and sct R.

Ao n't

(A) (4, 5,6. 7.8.9. 10)

(B) ('1. 5. 7. e, 10)

(c) (-1. 5.6.8. e. 1o)

(D) (5. 1o)

17. Sct ,4 corisists of clcnrcnts (1.3,6), ancl set B c'otr-

sists of elements (1.2.6,7). Both sets corne from tlir:
uttiverse of (1.2.3..1.5.6.7" 8). \\ihat is ther itttt:rse<rtiotr.

Ae' nl
(A) (2.7)

(B) (2.:t.7)

(c) (2,4.5. 7. 8)

(D) (1, 5.8)
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SOLUTIONS

1. This is the classic "biltirclal. pr.oblern.',
is to fincl thc prcibabilitv tliat :rll severrr
rlistirrctly diff'ererrt birthclays. The solution
fl orrr sirrrple corurlirLg.

fhe fi'st perso' co'siclcrerd ca' ber l,ror. orr any day,
u'hich lrrearrs the probabilitv thcl, u,ill rrot be born on
onc of the 365 days of the year is 0.

P(1) :1- P(ncit 1) : r -0 - 1 (365/36b)

Thcr probability tire secr'd pcrson will be born o' the
s.r.e rlay as thc first persorr is 1 i' 365. (The second
pcrson ca' bc borrr or arlv other of thc 364 days.) The
probabilitv that tlie sccori<l person is born u, ury otlier
clav is

P(2):1-P(not 2):t-+:g
365 365

Thc thirrl persoll c:arurclt have been born orr either of the
sa,nre cl:rvs ars thc first ancl second pe.ple. rvhich has a 2
irr 365 probabilitv of happcrring. The probabilitv that
thc thircl ljersorr is born orr ally 

-other 
,l.v L

P(3) :1-P(not3) :1-Z:g
365 365

Tlris lcigic corrti''cs to ther scve'th perso'. The prob-
:rbility that all seve' c.'ditions are sirn'ltanetusly
satisfiecl is

cleviation is calculated using the
unbiased estinrator. of the population

3. The standard
sanrpie rnean as arr
nlearl.Thc problenr

people have
can tre found

The answer is (C).

4. The sample standard deviation is

F
.s : , lll l(,,- i )lF rx - Trrl/L /. lL/\..t 1\l

V ,- I

H

: 3.34

P(A) :

P(B):

(".

t, l
(3 3)

((to - 13)2 + (12 - l3)2 \
(ili) I + (1r - r3)' + (t4- r3)2 

I

\ t (1J - 13)'+ (15 - rir )

P(7 distinct birthclal.s)

: P(1) x p(2) x p(:t) x pe) x p(5)

x p(6) x p(T)

_ (165r /36J\ /3ri3\ /iJtjz) riq\- \:ros/ \.3G.,i \roi/ (:cs,, \3rj5/

:,, ;,ltlfT,
The answer is (D).

2. Ihc rnean is

)a:

:1.79 (1 B)

The answer is (D).

5. The variance is

02 : (10.4)2 : 109 (110)

The answer is (C).

6. The sarnple variance is

s2 : (4.2)'2 : rT.64 (18)

The answer is (B).

7. There are 50 odri-rrur'bered bails. I'clucling ball 100.
therre are 20 balls with nurnbers greater than b0.

P(ball is odd) : #: 0.5

P(ball>80) :#:0.2

It is possible for the rrurnber orr thc selectecl bzrll tci be
both odd and greate' thar g0. Use the law of total
probability.

P(A + B) : p(A) + p(B) _ p(A, B)

: P(A) + p(B) - p(A)p(B)

P(odcl or > 80) : 0.5 + 0.2 - (0.5)(0.2) : 0.6

The answer is (C).

),I-,t'

(' 
*_t', 

f nl'o - ,,, )
\ *ll r-15* ta+-At)

(1ln

_/1\- \rzl

: 9.5

The answer is (B).

(rlrv)z(Xt (1lrv)>6t
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8, Find the standard normal values for the two points

of interest.

7.-,o:r-p-16%-14',2%" rD:zl 23%
: o.le ['se o.8o]

7, ... _r- p, _12%-14,2%2 1,2'l _'. 
: -[.ru ,rr" 1r'Kl,

Use the unit normal distribution table. The probabilities
being sought can be found from the values of /?(r) for
both standard normal values' fi(0'80):0'2119 and
/?(1.00) :0.1587. The probability that the sample will
fall outside these values is the sum of the two values.

P(, < l2Ta or r > 16%) : 0.2119 + 0.1587

: 0.3706 (0.37)

The answer is (C).

9. Find the probability of exactly 2 heads being thrown.
The probability will be the quotient of the totai number
of possible combinations of six objects takerr two at a

time and the total number of possible outcomes from
tossirig six fair coins. The total number of possible out-

conres is (2)6 : 64. The total number of possible combi-
nations in which exactlv two heads are thrown is

C(n r\ : 'l' : 6!
v \'"' ' ' r!(n - ')t' 

2t'(6 - 2)!

:15

The probability of exactly two heads out of six fair
coins is

P(A): P(2 heads) :*:0.234
64

The probability of exactly three heads being thrown is
found similarly. The total number of possible combi-
nations in which exactly three heads are thrown is

c(n,r): ,\#i.:d#il
:20

The probability of exactly three heads out of six fair
coins is

P(B): P(3 heads) -
20

64
: 0.313

From the law of total probability, the probability that
either of these outcomes rvili occur is the sum of the
individual probabilities that the outcomes will occur,

rninus the probability that both will occur. These two

outcomes are mutually exclusive (i..., both cannot
occur), so the probability of both liapperring is 0.

The total probability is

P(2 heads or 3 heads) : P(A) + P(B) - P(4, B)

-- 0.234 + 0.313 - 0

:0.547 (0.55)

The answer is (B).

lO. If events ,4 and B are rnutuallv exclttsive. the prol>
ability of both occurring is zero. However, either event
could occur by itself. and the probability of tliat is rron-

zero.

The answer is (C).

11. For a fair die, the probabilitv of any face turning rrJ)

is 1/0. There are two ways to win, and there are four
ways to lose. The expected value is

Elxl: i, rrf @t) : ($10)(tzl(|)) .
h- I

: $0.00

The answer is (A).

12. A 95% confidence interval on mean transporter utili-
zatiouneans there is a g5% chance the population (or true)
mean transporter utilization lies withiri the given interval.

The answer is (B).

| 3. Use the binomial probability function to calculate
the probability that two of the seven samples will liavc
been born on April 15. r:2, and the sample size, rt. rs 7.

The probability that a person will have been born ott
April 15 is 11365. Therefore, the probability of "strc-

cess," p, is 11365, and the probability of "failtrrc."

Q:I -p.is 3641365.

P,,(r) : ---C- P'I qlt-r'
rtln - r)!

/ 7t \ r r 12 136-t17 
2

Pze): (----+-/ bos/ Gni,)

, ( ?1 ) rI\' (?Unt'
'-''\365/ \36i/

: 1.555 x 10-a (1.6 x 10-1)

The answer is (D).

(-$b) (t-r (*))
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16. The contpiernent of set ,4 contains all of the rnern-
bcrs of set Q that are rrot rnernbers of set ,4: (5,6,8, 10).

The union of the complement of set ,4 and set B is the
set of trll nrernbers appearing in either.

A'l A: (5, 6, B, 10) U (4, 5, g, 10)

: (4,5.6.9.9. 10)

The answer is (C).

17. Set "rrot ,4" consists of all universe elernents not in
set ,4: (2,4,5,7. B).

Tlre intersection of "not A" antd B is the set of all
elernerrts appearing in both.

An A: (2,4.5.7.8) n (1 ,2,6,7)
: (2,7)

The answer is (A).

14. The aritlnnetic nrean is

J: ( | lrt)lX,

: H,; , + T,1o * 74.2t:+ 78.54 + 80.6)

:7i.73x (75.7)

The sarnpler stnrrcla,r'cl del'iation is

T,*: r lltttn - t)ll(x, - .T)'
V , I

I

L , (( 
7 t 3, 

, i;rt:' 'r' ,-,{,1,o 
- 75 738 )'/ 

)- ](tr,)l /u'lrd)- 
|l\5-lll --(78'5J-75'7.1x)r 
I\l \ --.,.,,, I1 \ +(8U.6-T5.TJ8). /

: 3.756 (3 8)

The answer is (D).

15. The birionrial probabilit.r, fbrrction c:rn ber used tcr
rlctcnnine the probabilitv of three hc:rils in fbur trials.

p: P(lrcacls) : 6.5

Q: P(rxrt licnrls) - 1- 0.5:0.5

;::il,::: i:::::,_i:,
Fronr thc birronrial functiorr.

p,,(t:) : ,,1# ,)r-, (tr, 
.l

/lr \-1.-- .l(u.5)"i0.5; ' "\3!(r - 3)!/'
: 0.25 (114)

The answer is (A).
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