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There are SEVEN (7) questions in this section. Answer ALL questions in the answer
booklet provided. [65 MARKS]

1.There are 20 Malays, x Indians and 10 Chinese students in class 5A. Find the value x for
each of the following:

a) if the probability of choosing Malay is g (5 marks)

b) if the probability of choosing an Indian student is % (5 marks)

2. A stall sells potatoes. The weights of potatoes are normally distributed with a mean of

85 grams and standard deviation 5 grams. Five potatoes are chosen at random, find the
probability

a) exactly three of them weigh more than 82 grams (6 marks)

b} at least one potato is more than 82 grams (5 marks)

3.The table below shows the years of experience of 120 employees of Uni Razak.

Years of experience Number of employees
1-4 16
5—8 20
9-—"12 28
13— 16 24
17 — 20 16
21 — 24 11
25 — 28 5 ]
Calculate
a) Mean. (5 marks)
b) Median. (5 marks)
¢) Mode. (5 marks)
4. For the followings:
a) Find the skew of this data set-
2,2,34,5,6
Calculate Pearson’s Coefficient of Skewness for above sampie (5 marks)
b} Find the standard deviation of the sample data below:
3569 (5 marks)
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9. Ifthe probability that a relationship will end in a breakup within 2 years is 0.3. Find the
probability that in a sample16 couples,3 or less will end in breakup within 2 years of the
relationship. (15 marks})

6. The number of trees planted at FRIM is not more than four trees in a day.
The probability that there is no trees planted in a day is 0.4 and the probabilities that
there are at most one, two and three trees planted in a day are 0.7, 0.85 and 0.95
respectively.

a) Construct a probability distribution table for the number of trees planted. (5 marks)

b) Calculate the mean of the number of trees planted in a day. (& marks)

7. The masses of guavas in a farm are normaily distributed with a mean ¢ and a standard
deviation, o.The mass of percentages of guava that less than 400 g is 15.87% and more
than 500 g is 6.68%. Find the value of u and ¢. (15 marks)

*** " END OF QUESTION PAPER **
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List of Formulas
1. Sample Mean: X =

Lx
n

: . X
2. Population Mean; u = =

3. Grouped Data

v _ xfx
Mean: X = _Zf
Median =1, + [%f]c
fo— f1
Mode = L + [ ] ¥ @
(fo— A+ —12)

4 Population (Ungrouped Data)

Mean @y = ZN_"

Variance: 6% = E—;Ci -X)Y @ %Z(X — n)?

Standard deviation: o = J-Z:sz - @ J%Z(X —u)?

5.Sample (Ungrouped Data)
1 2
Variance: s? = _[ E e 2 x) ]
n—1 n

1 2
Standard deviation : s = J [ E x2/— Q.2 ]
n—1 n

6. Population (Grouped Data)

: Ifx
M th=
R YT
: . BfEE souw
Variance:o° = ST 09)

Standard deviation: o = ’ o XH2.
D AG))

7. Sample (Grouped Data)

Variance: s% = e fx? —
n—1

n

& fx)z]

n

Standard deviation : s = J% [Z Fx?— &f x)z]

8.Pearson's coef ficient of skewness
Mean — Mode 3(Mean — Median)

Skewness = = —
Standard deviation Standard deviation
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9.Binomial
PX=1)=Cpq™"
Mean = np

Variance = npq

Standard deviation = [npq

10. Poisson Distribution
 H
e G S
PX=r)z= ¢ "

11.Normal Distribution
£— 0
Z =
o

12.
EX)=p
2
- o
Var (X) = =

13.Confidence Interval for Population Mean
(with known variance & sample size > 30)
PX-E < u<X+E),

a F
E = iz; 7 E = marginalof error
Confidence interval will

(X—E.X+E)

14.Confidence Interval for Population Mean

(with unknown variance & sample size < 30)
X-E<X<X+E)

E = +t

=

N
§]|q> <

Confidence interval will

= g = a
(X—'t%—n-,X‘l't%ﬁ)
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15.
Significance test

Population mean (Normal) with known variance

Test Statistics z = x;'u

vn

Population mean (Normal) with unknown variance

Test Statistics z = x_s £

=

18.4Anova
2

s
Test Statistics : iz
Sy

Fe estimated population variance between the sample

"~ estimated population variance within the sample

7.

_ (T XY) - ECHOY)
VI ZXZ— XMy Y2 < r)?]

rvn-2
Vi-r?
_nEXr—(ZX)(EY) o TY nx

= =1 _ pe

n(EX2)-(3X )2 T on n

B — v)?
2= Tz

b
Test statistics, t = E(_b_)

r

Test statistics: t =

18.

Confidence Interval of an Estimate

(X - Xx)?
T

1
Y +tas o
-—g_y.x 1

Prediction Interval of an Estimate

. @-xp
TE T X X)?
i LX* - [_n_]
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Numbers in each row of the table ars values on a t-distribution with
(df} degrees of freedom for selected right-tail {greater-than) probabilities (p).
ifp,all
difp| 040 0.25 0.10 0.05 0.025 0.01 0.005 0.0005
1 | 0324920 | 1.000000 | 3077684 | 6.313752 | 1270620 | 3182052 | 6365674 | 636615
2 | 0283675 | 0416497 | 1885618 | 2819986 | 4.30265 | 5.96256 | 950484 31.5091
3 | 0.276671 | 0.764892 | 1637744 | 2353363 | 3.18245 | 454070 | 584091 | 12.9240
4 10270122 | 0740697 | 1533206 | 2131847 | 277645 | 374695 | 460408 | 86103
5 | 0267181 | 0726687 | 1.475884 | 2.015048 | 257058 | 336493 | 4.03214 | 6.8688
6 | 0264835 | 0.717558 | 1.439756 | 1.943180 | 244691 | 3.14267 | 370743 | 59588
7 | 0263167 | 0.711142 | 1414824 | 1894579 | 236462 | 290795 | 349948 | 54079
8 [ 0261921 | 0.706387 | 1.396815 1859548 | 230600 | 289645 | 335639 | 50413
9 | 0.260955 0.702722 1.383029 1.833113 2.26216 2.82144 3.24984 47809
10 | 0260185 | 0699812 | 1272184 | 1812461 | 222814 | 276377 | 416377 | 45869
11 | 0259556 | 0.807445 | 1383430 | 1795885 | 220099 | 271808 | 310581 | 44370
12 | 0.259033 | 0695483 | 1.356217 | 1782288 | 217881 | 268100 | 305454 | 43178
13 | 0268591 | 0693629 | 1380171 | 1770933 | 216087 | 265031 | 301228 | 42208
14 | 0268213 | 0.692417 | 1.345030 | 1761310 | 214479 | 262449 | 297634 4.1405
15 | 0.257885 | 0.691197 | 1.340606 | 1753050 | 213145 | 260248 | 294671 | 40728
16 | 0257593 | 0590132 | 1.336757 | 1745884 | 211981 | 256348 | 282078 | 40150
17 | 0257347 | 0.689195 | 1.333378 | 1.739807 | 2.10982 | 256693 | 289823 | 3.9651
18 | 0257123 | 0.688364 | 1.330391 | 1734064 | 2.10092 | 255238 | 287844 | 39216
19 | 0256923 | 0887621 | 1327726 | 1720133 | 203302 | 253948 | 286083 | 35834
20 | 0.256743 | 0.686954 | 1.325341 | 1724718 | 208596 | 252798 | 284534 | 38495
21 | 0266580 | 0686352 | 1.323188 | 1720743 | 207961 | 251785 | 283136 | 38193
22 | 0.256432 | 0.685805 | 1321237 | 1717144 | 207367 | 250832 | 281876 | 37991
23 | 0.256297 | 0.685306 | 1.319460 | 1713872 | 2.06866 | 249987 | 2.80734 | 3.7676
24 | 0256173 | 0.684850 | 1.317836 | 1710882 | 2.06390 | 248216 | 279594 | 37454
25 | 0256060 | 0.634430 | 1.316345 | 1708141 | 205954 | 248511 | 278744 | 37251
26 | 0255955 | 0.664043 | 1314972 | 1705618 | 205553 | 2.47863 27781 | 37086
27 | 0255658 | 0.683685 | 1.313703 | 1.703288 | 205183 | 247260 | 277068 | 36895
28 | 0255768 | 0.683353 | 1312527 | 1701131 | 204841 | 246714 | 276326 36739
29 | 0255684 | 0.683044 | 1.311434 | 1699127 | 204523 | 246202 | 275639 | 35594
30 | 0255605 | 0.682756 | 1310415 | 1697261 204227 | 245726 | 275000 | 36460
z | 0253347 | 0574490 | 1.281552 | 1.644854 | 195996 | 232635 | 257583 | 3.2005
G 80% | 90% 95% 98% 99% 99.9%
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There are SEVEN (7) questions in this section. Answer ALL questions in the answer
booklet provided. [85 MARKS]

1. A store carried out a sales promotion on a newly arrived T-shirt for 60 days and the
number of T-shirts sold as follows:

Number of days of Frequency Cumulative Frequency
sales promotion
0 <n <10 210 210
10 <n <20 134 344
20 <n <30 78 q
30 <n <40 p 494
40 <n <60 46 540

a} Find the value of p and q.

(5 marks)
Years of Experience | Number of Employees
1-4 16
5-8 20
9-12 28
13-16 24
17-20 16
21-24 11
25-28 5
b) Find the median.
(10 marks)
2. The time taken to the nearest minute to wash 8 cars arefrecorded as follows:
11 12 12 12 16 19010 13
Calculate
a) mean. (4 marks)
b) standard deviation. (5 marks
¢) Pearson coefficient skewness. (6 marks)
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3. For the followings:

a) Let X be the number of “6” obtained when three dices) are rolled. Construct a
probability distribution table for X. (6 marks)

b) The table below shows the probability distribution of a random variable X. Find the
value of p. (6 marks)

X=x |1 [ 2] 3 [4]5
PX=x)|0z2]02] 03 | » | 2p

4. The masses of guavas in a farm are normally distributed with a mean u and a standard
deviation, o.The mass of percentages of guava that less than 400 g is 15.87% and more
than 500 g is 6.68%. Determine the values of p and o . (10 marks)

5. A fruit stall sells tomatoes, apricots and plums. The weights of plums are normally
distributed with a mean of 80 grams and standard deviation 4 grams. Five plums are
chosen at random, find the probability exactly three of them weigh more than 82 grams.

(10 marks)

6. A random sample of size 40 is taken fromrthe binomial B(50,0.4).Find the probability that
the sample mean is

a) more than 19, (4 marks)
b) lies between 18.5 and 20. (5 marks)

7. A certain type of tennis ball is known to have a bouncé height which is normally is
normally distributed with a standard deviation of 2 cm. A randem sample of 60 tennis ball
is tested and the mean bounce height of the sample is 140 cm. Find

a) a symmetrical 95% confidence interval for mean bounce height. (7 marks)

b) a symmetrical 99% confidence interval for mean bounce height. (7 marks)

*** END OF QUESTION PAPER ***
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List of Formulas

1. Sample Mean: ¥ = %
2. Population Mean: u = %
3. Grouped Data

L
Mean: X = o
Median =L, + F_—F] c

fo— A
Mode =L+ [ ] X ¢
(fo"‘ fl)"‘(fo_fz)

4.Population (Ungrouped Data)

Mean: p = %

Variance: 6% = Esz— () @ %Z(X_ 1)?

Standard deviation: o = J% =1X)? @J%E(X — u)?

5.Sample (Ungrouped Data)
1 A
Variance: s* = —_IZ 47 Zx) ]

n=1 n

1 ¥ x)%
Standard deviation : s = J— [Z X2/ O ]
n—"17 n

6. Population (Grouped Data)
Lfx
5

: D e
Variance:o* = TN X

Standard deviation: o = % - (X)2.

Mean: p=

7. Sample (Grouped Data)

1
Variance: s* = v lz Jx®—

1 2
Standard deviation : s = \/—— [Z fx? - (Zf—X)]
n—1 n

n

& fXJZ]
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8.Pearson’s coef ficient of skewness

Mean — Mode
Skewness =

3( Mean — Median)

Standard deviation

9.Binomial
PX=1)=GCp q"7
Mean = np

Variance = npq

Standard deviation = /npq

10. Poisson Distribution
T

P(X = pys gk =
r!

11.Normal Distribution

X—p
z =
o
12,
EX)=p
_ o?
Var (X) = —
n

13.Confidence Interval for Population Mean
(with known variance & sample size’ > 30)
P(X—-E <u<X+E),

a

E = i—z% mE= marginal of error

Confidence interval will

(X —E,X+E)

14.Confidence Interval for Population Mean
(with unknown variance & sample size < 30)

X—-E<X <X+E)

®

o
Ho P

E = ¢

Confidence interval will

F—te Z

1
2 VT

% T
X'f't%\/—ﬁ)

Standard deviation
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15,
Significance test

Population mean (Normal) with known variance

Test Statistics z = x;u

Vn

Population mean (Normal) with unknown variance

Test Statistics z = -

VR

16.Anova
2

s
Test Statistics : Sl—z
2

_ estimated population variance between the sample
 estimated population variance within the sample

17.

X XY) - BNE Y
JIZ X2 - CX)? X Y%~ XY)?)

o PAT

Test statistics: t = T
_rIXr-gx)@ry o _ nv uzx
b=orzxyE - %09

(¥ - ¥1y?
= Tamz

Test statistics, t = F{b)

1B.

Confidence Interval of an Estimate

X - Xy
- 2]

) Gl - 3 }'+
L Syx [y

Prediction Interval of an Estimate

(X - X2
- (2]

1
¥t tda g Lb— o
—%y.x v
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THE UPPER TAIL PROBABILITY (Qz) FOR THE NORMAL DISTRIBUTION N.1)
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Business Statistics (RMAT3213) {Set B) CONFIDENTIAL
March 2023 Final Examination

Numbers in each row of the table are values on a r-distribution with
(df) degrees of freedom for selected right-tail (greater-than) probabilities {p).

v ip,dl

dfp| o040 0.25 010 0.05 0.025 0.01 0.005 0.0005
1 | 0324920 | 1.000000 | 3077684 | 6313752 | 1270620 | 31.42052 | B63.65674 | 636.6192
2 | 0288575 | 0816497 | 1885618 | 2.919986 | 4.30265 | 696456 | 0.92483 | 31.5091 |
3 [ 0276671 | 0.764892 | 1.637784 | 2.953363 | 3.18245 | 454070 | 580091 | 12.9240
4 | 0270722 | 0740697 | 1533206 | 2131847 | 277645 | 374695 | 4.60409 | 86103
5 | 0267181 | 0726687 | 1475889 | 2015048 | 257053 | 338493 | 403214 | 68688
6 | 0264835 | 0717558 | 1.439756 | 1.943180 | 244891 | 314267 | 370743 | s5.9588
7 | 0263167 | 0711142 | 1.414024 | 1894579 | 236262 | 299795 | 349948 | 54079
8 | 0261921 | 0706387 | 1.396815 | 1.859548 | 2.30600 | 289645 | 3.35539 | 5.0413
9 | 0260955 | 0.702722 | 1.383029 | 1833113 | 226216 | 282144 | 324384 | 47809
10 | 0260185 | 0.699812"~varziea | 1812461 | 222814 | 276817 | 21m9m7 | 4see9
11 | 0259556 | 0.697445 | 1363430 | 1795885 | 220009 | 271808 | 310581 | 4.4370
12 | 0259033 | 0695483 | 1.356217 | 1.782288 | 217881 | 268100 | 305454 | 43178
13 | 0258501 | 0.693829 | 1360174 | 1770033 | 216087 | 265031 | 301228 | 4.2208
14 | 0258213 | 0662417 |(1.345080 | 176130 | 214479 | 262449 | 297684 | 4405
15 | 0257885 |, 0.691197 |~ 1:340606 | 1753080 | 203145 | 250248 | 284671 | 40728
16 | 0.257599 | 0690132 | 1336757 /| 1.7a888a-| 211991 | o258349 | 292078 | 4.0150
17 | 0257347 | 0689195 | 1233373 | 1733607 | 210982 | 258693 | 28823 | 39651
18 | 0257123 | 0688364 | 1.330391°) 1733064 |/ 2.10092 | 255238 | om7844 | 39218
19 | 0256923 | 0.687621 | 1321728 | 1729133 [ 209302 | 253048 | 286003 | 38834 |
20 | 0256743 | 0.686954 | 1325341 | 172478 | Zossos | 282798 | zs4s3a | 38495
21 | 0256580 | 0.686352 | 1323188 | 1720743 | 207951 | 251765 | 28313 | 3813
2z | 0256432 | 0.685805 | 1.321237 | 1.717144 | 207387 | 250832/ | 261876 | 37921
23 | 0256297 | 0.685306 | 1319460 | 1.713872 | 206866 | 2.45987 | 2.80738 | 37676
24 | 0.256173 | 0.684850 | 1.317836 | 1710882 | 208380 | 249218 | 279804 | 37454
25 | 0256060 | 0.684430 | 1.316345 | 1708141 | 205954 | 248811 [ 278744 | 37251
%6 | 0255955 | 0.884043 | 1.314972 | 1705618 | 208553 | 247883 | 277871 | 37088
27 | 0255858 | 0.683585 | 1313708 | 1703288 | 205183 | 247266 | 277068 | 36896
28 | 0255763 | 0.683353 | 1.312527 | 1.701131 | 204841 | 246714 | 2763 | 36739
29 | 0255684 | 0.683084 | 1311434 | 1699127 | 204523 | 246202 | 275639 | 36504
30 | 0255605 | 0682756 | 1.310415 | 1697261 | 204227 | 245726 | 275000 | 36460
z | 0253347 | 0674490 | 1.281552 | 1.644854 | 195996 | 232635 | 257583 | 3.2905
cl : 80% 90% 95% 98% | 9% 99.9%
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