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A special dangerous mutated vinrs has spread across the globe, which c&uses a zombie

apocolypse. This has de,manded an anti-virus vaccine to cure the sickness. The leading
phannaceutical company, Umbrella Cooperation, ha-s discovered that females are more

susceptible to the attack and are less likelyto acceptthe cure. In orderto veri$ this hyryothesis,

the study surveyed a random sanple of 425 people and each person is iqiected with the vaccine

with various dosage in millilitre (ml). The data of crned patients is summarized in Table Ql
The claim from the study suggested that the means for bottr genders who gets better would
not be more than 50.

Table Ql

Not Cured 2ml 5ml l0ml Total

Fbmale 60 54 61 46 221

hfiil,e 40 49 58 57 204

Totel 100 103 119 103 425

Find the means and sample deviations for both feurale and male samples.

State the null and alternative hypothesis.

(4 marks)

(2 marks)

CONFIDENTIAT

Identiff the Type I and Type II errors that corresponds to the hypothesis above.

(2 marks)

Test this claim using the critical value approach with 5 % significance for both males

and females separately.
(12 marks)
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Q2 Our nation is found to be in the lead among other South Eastern Asian countries in obesity.
The Ministy of Health has conducted a survey and discovered that N4alaysians adore their
food. Breakfast food especially is particular high in fat and sugar. In order to lead a healthier
lifestyle, first, the ministy plans to learn, which of the two brealda$ foods, i.e Nasi L€mak
orRoti Canai ismorebelovd sothatitcan bemodifiedtobehealthier. Table Q2 shows the
results when the survey is done amongst Malaysians in the region ofBatu Pahat.

Table Q2

Nasi l"emak Roti Canai

$ample size ll 13

Sample mean 2.16 4.82

Sample standerd deYiafion l.l7 I .01

(a)

o)

Identiff the difference ofmean and standard deviation ofthe mmple mean if the mean

of Roti Canai is greater than the mean ofNasi L€mak.
(3 marks)

Find the Z-disUibution probability of Roti Canai if the sample mean is between
2.45 and 2.85, exclusive.

(7 marks)

Calculate the tnre variance for a95o/o confidence interval of the Roti Canai using the
X2-distribution.

(5 marks)

Calculate the ratio for both tnre variances of the brealdast foods with a given 900/o

confidence int€rval.

(5 marks)

(c)

(d)
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Q3 In orderto increase tourism, the fastest internet service provider (ISP), Unifiru, has attempted

to insfall an internet hubstation in the tourist area of Teluk Chempedak beach so that locals

and visitors can enjoy fast intemet connection anywherg anytime. Preliminary investigation

of hub placement is measured at 5 different locations along the sandy coastline. The locations

are taken at different distances to the main attraction poin! i.e. the hotspot. These distances

and the average speeds in megabits per second (t"tbp$ are de*ailed in Table Q3.

Table Q3

Distense to hospot

(kn)

Averagr speod

(Mbps)

10.0 9.3

I 9.675

6 10.25

4 10.225

2 I 1.5

(a) hoduce the equation of the least squares line that will predict the average speed in
terms ofthe distance to the tourist hotspot. Interpret the results.

(12 marks)

O) Identi$ the average s@ when the relative distance is 20 km.
(a marks)

(c) Find and interpret the Pearson correlation coefficient.
(6 marks)
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Q4 Let Xis a random variable with

(a) Show that ! "f {rY* : t.

(2 marks)

O) Find P(x> l).
(3 marks)

(c) rind rG).
(5 marks)

(d) Calculate the expected value ofXand variance ofX.
(8 marks)

(e) Calculate rra4lX +t).
5

(2 marks)

probability density function (pdf) given as:

f!- r-

lr(t*;)' 
o(1<3

flx):1

t 
0, others
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Qs A Microcontoller subject class at the Faculty of Elec&ical and Elechonics Engineering in
UTIIM has recorded tlntTlo/o of students taking test I failed. Assume that the dis$ibution of
the students who failed after taking test 1 is binomially distributed. As a preliminary study, 5

students are randomly selected"

(a)

(b)

(c)

Find the mean, variance and standard deviation of the distribution.

Calculate the probability that only two of the students passed,

(4 marks)

(2 marks)

Poisson distribution probabiltty to find at most two

(5 marks)

Produce an approximate
students failed.

(d) Now, in orderto conduct the same snrdy on a bigger sample, the number ofrandomly
selected mmples is increased to 6000 students. It is found tlnt the probability ot'
success of the students failing is now at 0.005. Produce an approximate normal
probability disfiibution to find exactly 36 students failed after taking test 1.

(9 marks)

- EIYL OT QIJESTTONS-
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List of Formulas

Random Variables :
o

LP(3,) = 1, E6) = I x.p(x), E(Xr) = I x, .p(x),
i=_cp vr vr

f f@)&=r,

E(x)= [: x-P(x) &, E(X'):l: x' .P(;) &, Var(X)=E(X2)-tE(X)7'

Special Probability Distributions :

P(x=r)='C,. p'.qo-',r=0,1,...,n, X - B(n,p), P(X=r)= {-t{-, r=0,1,..., @,
rl.

X - po(p), z =*, z - N(o,r), X - u|r, o,).
o

Sampling Distributions :

x,- N|t,o'ln), z:#-ir(o, l),

Estimations :

,rt X-P
T=1I-

s/ {n
Nr-Xr-*( or-ttz,

\
ol , ort).r-|.
nr nz)

lt tl-+-
1l n, nz

where Pooled estimate of variance, 5z = 
(nr - 1)sr2 + (nf l)sr2 with v = trr * rrz -2 ,nr+nr*2

1
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[;, 
-i,) to1z,n

[;, 
- i,) tatz,n
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@wfth
W.l:+ - <14-Itz
ln, nz

m.t- with v -
ll nt nz

(n -l)- st - _z - @- l) - ,s'
^ <o" <* with v-n-l

I"op,u Xi-o12., '

4 +.4.+'farz,v2,v1with vr =nt-land v2=nr-l-
t22 farz,vpv2 d ti ' -r --r z z

Hypothesis Testing :

@ <t4-Fz.(0,-x,) . tat2,n

(_ \. 
lrt - 

xz 
)* 

t atz.n

v - 2(n- 1),

(t*dl'
('t n, )

H-H
n, -l n, -l

(Tr-T)-Utr-pr)

'sP'.F-+r 
\fnt ftz

with v- frr*nz-2,m
\lt- ,k

(Xr-Tr)-(ttr-tt),7= (X,-Xr)-(pr-Itz)

ffi
(7r-T)-(n-Fz)

-

Irtt . sl{a*;
(n - 1)s2

o'

with

n-2'

T
,I

(nr-l)s,t +(nz-l)srt ; x' =frr*nr-2

n(rn'rnn

fr=#, fo - Y- RF, Y - fo+ Frx,
DE

pr- p,
- tn-z'

Simple Linear Regressions :

s+.-I xiri-Z*'-ZY', s,,:I ,,'-ry, s-,"=
n Zv,'tr&t,;:+,,nn

, ,S,SE: S,n - br,S{y , MSE -

_Zv,
n

,S,SE

r, - Fr- F-r ===+ -tn*z, T =
lMsE
t-

1l ,so
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Basic Distfibution and Sienificance Tablq

ARE AS tN TAIL .O F TRE NORMAL DISTNIBUTtrON

The lurrCflon lebutated ig f - 6(u) shcrcOtul iu gr€ sumuletive distrihrtion functioo o{ a

stendartltserl Norrrat varieble u- Thus | . ,t lul= +-= fi c-ul/2 du is thc probrbility thar a
Jf. Ir*.q. srrruu . rv r 

i?,r

standardis€d Norf.f:iriabte selected at randonr witt be greater

than a rrelue o[ u (= ;l

o,5
0-6
o_?
o_s
0,9

0.0 - 5000 .4$60 . {920 - 4880 - {8{O
o. I -4S@ ,{5S2 .'tst2 .{{83 '{{{3
0,2 -42,01 ,4188 .{l?9 -{O$O "{042
o-3 .3891 .3?83 -3?{5 .lTVt .3659
0-{ ,3{ltf -3{Og .33?2 .3335 -1300

- 3085 . 3050 . 3015 - 2981 .2946
-2743 -U?Og .26?6 -e6{3 -2611
.2420 -?389 - 235fr .?,J11 -2296
.2ltg .2{lllo -2061 -?fi}3 "Zt}05
.1841 .t8t{ -t?88 .r?6? .1?36

- $B0l . {?61 .472* ,4S81 .46{1
- {{tH - {3G{ .43?5 . .4186 .*Ul
- {o13 .39?d .3938 .389? -3859
- 363? - 359{ .355? . 35eO - S{83
. 3e$4 ,3228 . 3192 - 3156 .3121

-UgIe .38?T . ?8{3 ' e810 ;77?6
, 25?B - 25,rS . 251{ .2{8S . U{Sl
.2266 -?;2316 - 2206 -2177 .21{B
.19?? - lg4g -1922 - 1994 -188?
. t?11 _ 1685 -'1660 - 1$tt5 ..1G11

. r{{6 , l4e3 . l{or . ls?g
. lllo . lz10 , 1100 . ll?o
. l0E8 -1020 - 1003 .098$
, m$g - 0853 . OB58 " OB2l
.vw -frto8 -0894 .068r
, oss* , oFsz , o5?1 , ot59
, O,l8S , O4T5 - 0465 . 0455
. oss . 038t .03?$ -, o.lt?
. osl4 .0s$? .. 0$o1 . m9{
. u50 .v244 ,0239 .0233

r - 0(u)

_ or923 - 0lS?6 - Orffil
" 01$oo .0r{63 - 01{26
, o1150 , oll30 - ot ltll
-00E89 -oo8G6 .oo84e
,00676 ,0065? . 00639

" 00323 . OO50B ,00L94 , 00{80
.0otgl .0o3Ts .0s169 , ooSE?
.0{re8g . 0ff180 .aw72 . 0f,r464
- o{}au - oB2s5 - 00t sq - oo193
.0015{. .001+s = o0t{4 , 001$9

1.0, -158? .1562 ,1339 .1515 -rtg2 -l{69
1.1 -r35? -1335 -1314 .1292 -tu?l -t?sl
r-2 .nsl -1131 -1112 -1093 -10?5 -los6
1"3 .096g .ogst -o93{ -o918 -0901 .008s
l.{ .0908 -O?93 -O??8 -0?64 -O?{g -OT$S

l"t -0668 -t}655 .$643 .OS30 .0618 .0606
r.6 -05'{8 .o53? ,Os26 -0516 -9505' -O{95
t-? -0{il6 -0436 .0{2? -0{18 -0{og -lHol'
L8 -0359 -0351 ,034{l -o33fi .IX'U9 -O3?l
r,s .uLsT _&8I -9?74 -02s8 -0[t6e .tr456

2-O .0a2?5 -&222 -O?lqF
2-l .01?86 -01?{3 -ot?00
2 -2 . 01390 - Or35i : Ol3zl* 2.3 - olo?e '- 0l+l{ - olot?' 2.* - O0S20 , OO?98 . 0f??6

. oxltB . 0e068 - fr0r8 - otg?0
" ols$g .01618 .Ot5?8 . Ol58g
a

. 00990 .0096{ . 00939- .0091{

. o0?5s - 0ryls{ .00Tt{ . 00695

2-5 . {Xt6?l
2.6 - 00{66
2.T .'00:l{?
g- o . 0@5S
2, g - 0018?

3.0 - 00135
3. I - 0trt9?
3-Z . filefo
3.3 . 0{}(}18
3.{ , 0003{

3"S -OOm3
3-6 ,0001s
3, ? . 00011
3.8 , {X}O(r
3,9 . ottoo$

.{. 0 . 0000$

- o060t - oo58? - 005?0 . 00554 . o0s3s
. oFf sl . os{40 . 0042? - 00415 . {xH,oa

, 00336 , OOg?f - 003r? .00Etr1 - 0@98
. 00448 - ofil{o . oo233 ,0012S . {XXl19

- otllBl . OOI?5 - OOIS9 . 0016{ " 00lsg

9
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3. O?S
r.. sg6
r- s3s
I. 533
l-{?s
1, +to
l. {15
1_39?
1.3s3
1,3?2

1.363
r. 356
l_350
I-345
I-3{t
I_3Sf
1.533
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le. ?06
{- 303
3,lE2
?_ ??6
2.5?l
2" 147
2, 36F
?_ 306
7,- 3,fi2
2,- a?g

e, e0t
2" lTg
2. lgo
2- | {$
a. l3l
t- 1a0.
2.Ilq
2,lsl
2, 0g$
g. ogs

e- oBb
7,*VT4
8_06 -
3- 064
?. CI60

3. 05S
3-0fr3,
3- 0{g
2_ 045
2- 04?

2_091
z* 000
I_980
!-9fi0

PROGRAMME
COURSE CODE

perc€nt*ge point of the t df$rlbutlon

t Ed*

o. oo5 
|

o.001

BEV / BEJ
BEE 3uAZ/]d_WM 205A2

for

a

'l

t

PERCEHTAGE POTNT$ OF TEE t DISTRTBUTIOI{

The *rble gives the salue of t*, y - the t00a
rlegre*s lf freedour.

TTle vrlluas of t eFe otileined by $otution gf th€

t, = r(rblvttll {rt %u1l-, t*}- vz f F + v2!fi-tr t-t

Hrtte. The trhulal.iurt ls for one tait only i.e-for poeitive
virlue$ of t. for f f I ffie cotuirrn hmdings fnr fi must
be doubted.

r?= o- to 0.05 0" 0?$ 0. 01

3t i', t
z,

3
{
s

6
?
B
g

10

11
72
t3
l,[
T5

s,3l{
t- g{lo
u,353
2,l3.?-
g, [tl$
1, 9{3
l. 895
r_8Bo
r_833
1,8I2
r. ?96
r-?92
r.??l
I-?6I
I-?53
1- ?{s
1- ?40
I - ?3{
1-?29
l. ??5

tr, ??l
!.- ?tr
!, 

" 
Tl4

t,Tltr
1_ ?09

t_?0E
r- ?03
1- ?fir
I. 699
I_€3?

I_€ei
1, . 671
I .*e 6s-+SE
L " 6,{5

tl. sal
6.965
+. s{I
3 - ?t[?
3-3Bs

tr. 1{3
e. gs8
2- S96
2-ffi1
2,781.

3. ?lg
2. 68l
2- B$o
2. 69,[
l,6vz
e- sB3
?, s6?
2" $Sg
?. ssg
2, SeS

2_ 518
z" 509
2.500
e. {s!
2. rf gt

2,4?g
2, {?$
e"d6?
2-46?^
2" {$?

2.+23
?- 390
2-ssg
2. 3e6

3lg. 3l ,

. 12.329
10.31$
?, l?t
5- Bst

5.20d
4. ?95
4- 501
{-38?
+. Id4

{. o25
3.930
3. 85a
3, ?s?
3, ?Sl

3, 086
3. Fif
S, BTS
3.5?S
3.55p

3. $?h
3- $oF
3_4Ert
s.46?,
3. {ts.0

3,{Sh'
3 ,4tl.
3.{dg

!

3. tcs
3.SdS;

3.3{i?
3.3$2
3. tdo
r- oSo

63 _ 65t
s. ssf
5- 8tl
{. soi
{, 0':}g

I

3_ ?0fl
3- {s0
3. 3Eb
3. z$b
3- 16s

3-1*
3- o$b
3. Otb
2 "gfi?
2,g+h

z. g4t
2- 8{8
g, sqg
2- Sqt
2- &[S

I

e. e{t
2. glg
2- Bf?
t. ?$?
?.-7t7

z,r{s
2.Ttl
2. ?t3
2. ?+8
g, ?s0

;
3. ?F
z-6fio

J

?, El?
2. 5f6

i

63
3
I

.69
, $gs
. gu{
- 6to
_ 869

.$Eg.
- r{Og

_ 041
. T81
- $87

F

I6
I?
IB

.437
: Sl8
- z,?I
- 140
_ (n3

.01s
_ 965
. gEl
. 883
. 850

- 819
. ?9?
- ?g?
- ?4$
- ?15

M_
::0

:ll
22
?$
;i{
rq...v

?6
27
2g
?9
30

l. 330
| - 32S
l,3g$
t-3?3
t-3el
t-3tg
t- 3lg
l. 3I6
L- 3t5
I.3r,{
t_3t3
l"3ll
l.3IO
1,303
l. es6
r-2s9
r. 2sg

3. ?{n
3- 650
t- 6?{
3" 6$S
3- 646

{o
fi0

r20
ql

$-ssl
3_ {Eo
3,3?3
$.2$l

10
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BEE 3L702/BWM 205A2

FINAL EXAMINATION

SEMESTER / SESSION
COURSE

: SEM lI / 20l5l2al6
: ENGINEERTNG
IvIATHEMATICS V

PROGRAMME
COURSE CODE

BEV / BEJ
BEE 3nAzfBWM 20502

PERCENTAGE POI}{TS OF TEE F DTS':TRTBUTION
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dom in the numerator and r', Cegrees of freedom in the denominator-
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