e e e — e ——

CONFID

ENTIAL / SULIT |

=
UNIRAZAK

NIVERSITI TUN ABDUL RAZAK

L

FINAL EXAMINATION

COURSE TITLE BUSINESS STATISTICS
COURSE CODE BMAT3213
DATE/DAY 16 OCTOBER 2023 / MONDAY

TIME/DURATION.......02:00 PM - 04:00 PM / 02 Hour(s) 00 Minute(s)

_...._..___________ﬁ__u_,.;___._______.______.______..________.___________

INSTRUCTIONS TO CANDIDATES: :

1.
2.

3.

Please read the instruction under each section carefully.

Candidates are reminded not to bring into examination hallfroom any form of written materials or electronic
gadget except for stationery that is permitted by the Invigilator.

Students who are caught breaching the Examination Rules’ and Regulation will be charged with an academic
dishonesty and if found guilty of the offence, the maximum penalty is expuision from the University.

(This Question Paper consists of 8 Printed Pages including front page)

***DO NOT OPEN THE QUESTION PAPER UNTIL YOU ARE TOLD TO DO SO***



Business Stalisfics (BMAT3213) (Set A) CONFIDENTIAL
July 2023 Final Examination

There are SEVEN (7) questions in this section. Answer ALL questions in the answer
booklet provided. ) [85 MARKS]

1. A siore 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 mean and median;

(10 marks)

2. The time taken to the nearest minute to wash 8 Superbikes are recorded as follows:
11 12 12 1216 19 10,13

Calculate

a) mean. (4 marks)
b) standard deviation. {5 marks)
c) Pearson coefficient skewness. (6 marks)
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3. For the followings:

a) Let X be the number of “5” 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)|02]02| 03 | » | 2p

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

5. A fruit stall sells tomatoes, apricots and plums. The weights of tomatoes are normally
distributed with a mean of 80 grams and standard deviation 4 grams. Five tomatoes 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 from the 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 ball is known to have a bounce height which is normally is
normally distributed with a standard deviation of 2 cm. A random 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: X = %

2. Population Mean: u = %V—X
3. Grouped Data

7 _ nfx
M X ===
ean: X o

B_.F
Median =L, + [Zf ]c

fo— fi ]XC
(fo— f+{(fH—1f2)

Mode=L+|

4.Population (Ungrouped Data)

Mean:u = %

Variance: 6% = Esz— (X)) @ %E(X — w)?
Standard deviation: g = % —(X)? @ H;Z(X — u)?

5.Sample (Ungrouped Data)
. . 1 [ y 4 x)z]
Variance:s* = —— Zx —=

n—1

n
1 x)?
Standard deviation : s = J —[ fr 2y (2. 2) ]
n—1 n
6. Population (Grouped Data)
) .
Mean : u T
Variance: 5% = 215 _ (%)?
ariance: o 500 X)
T NES 2
Standard deviation: ¢ = ST (X)?.
7. Sample (Grouped Data)
1 x)?
Variance: s? =—[ fx*— (2. /2 ]
n-—1 n
1 )
Standard deviation : 5 = \/ [ FxZ— (2./%) ]
n—1 n
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8.Pearson’s coef ficient of skewness

Mean — Mode
Skewness =

3(Mean — Median)

Standard deviation

9.Binomial

PIX =7) = Gp" g™
Mean = np

Variance = npq

Standard deviation = \[npq

10. Poisson Distribution
r
PX=r)=¢g¥ il—'

11.Normal Distribution

X—p
7 =
a
12.
EX)=u
2
Var()?)za—
Il

13.Confidence Interval f or Population Mean
(with known variance &samplesizéer > 30)
PX—E < u<X+E),

E = +4za %, E = marginal of error
2

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

=1

SIE

Confidence interval will

X - X +te =)

Eﬂ]m

51

v

NR
MR

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 = x_sp

=

16.Anova
2

B3
Test Statistics : 51—2
2

estimated population variance between the sample

estimated population variance within the sample

17

@ -ENEY)
IR X7 - CXFIEY - @7

o Rl

Test statistics: ¢ = b5 77
_nnxyr-EX)Evr) _ XrR . XX

b= nQx2)}-(¥Xx)? o= n b n

Fw—wv
wx= Ty

Test statistics, t = ——<
SE(b)

18.

Confidence Interval of an Estimate

X ~ X)2
zxe - [

1
Y+t —
T %Sylx = +

Prediction Interval of an Estimate

1 (X — X)2
Y ttas,, (14+—-+
el RS (021
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THE UPPER TAIL PROBABILITY Qiz1 FOR THE NORMAL DISTRIBUTION Niil.1}
KEBARANGRALIAN HUJUNG ATAS (2) BAGE TABURAN NORMAL R(0, 1)
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Example? Conloh:

[£X - B 15 then PIX = Ai= Oiln
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Mumbers in gach row of the table are values on a Edistribution with
ldf} dagrees of freedom for selected right-tail {greater-than] probabilities (p).
= t pdf)

dte| 048 025 | 018 0.05 0.075 0.01 DOOS | 0.0005
1 | 0324920 | 1.000000 | 3.07768¢ | 6313752 | 1270520 | 3182032 | 6365674 | 6366192
2 | 0288875 | 0316457 | 1895618 | 2.919986 | 4.30265 | ©6.96456 | 092484 | 315981

3 | 0276671 | 0764892 | 1637748 | 2353363 | 218245 | 454070 | 584081 | f2.0240

4 | 0270722 | 0720587 | 1533206 | 2131847 | 277645 | 374695 | 450409 | 86103

5 | 0267181 | 0726687 | 1475864 | 2015048 | 257058 | 538403 | 403214 | 6.g088
6 | 0264835 | 0717558 | 1439756 | 1.943180 | 244631 | 314267 | 370743 | 59588

7 | 0263167 | 011142 | 1414924 | 1894573 | 236962 | 799795 | 349948 | 54079

8 | 0261921 | 0706387 | 1206815 | 1.850548 | 230600 | 289846 | 335539 | 50413
9 | 0.260955 | 0702727 | 1383029 | 1833113 | 226216 | 282144 | 324989 | 47308
10 | 0260185 | 06998124 1302184 | 1BIM61 | 222814 | 276377 | 3I6E7 | A5G |
11 | 0259556 | 0697445 | 1363430 | 1795865 | 220033 | 271808 | 310581 | 44300
17 | 0259033 | 0695883 01356217 | 1780283 | 217881 | 288300 | 305154 | 43178

13 | 0258501 | 0.693629 | 1350170 | 1770933 | 218037 | 265031 | 301228 | 42208 |
14 | 0258213 | 0RE2AYT |/1246000 | 1.789310 | 214479 | 262449 | 297684 | 41405
15 | 0257885 | 0691187 11260606 | 1753050 | 243145 | 280248 | 294671 | 4.0728
16 | 0757509 | 0690132 | 1036757 | 9.748884 | 211997| 258348 | 292078 | 40150
17 | 0257307 | 0689185 01333379 | A739607 | 2103820 | 258693 | 289823 | 3.9651
18 | 0257123 | 0688364 | 1330381.| 1734064 ] 210082 | 258238 | 287844 | 39216
19 | 0256023 | ossere2t | 132128 | 12033 | 20sm0z | 25394 | 2se003 | 2ssme |
20 | 0256743 | 0686054 | 1325341 | 1724713 | 206506 |/ 1252708 | 254534 | 28435 |
1 | 0296580 | 0.686357 | 1323188 | 1720743 | 20791 0| 251765 /) 28313 | 34193

22 | 0256432 | 0685805 | 1321237 | 1717144 | 207367 | 250832, | 281876 | 37921
23 | 0256297 | 0685306 | 1319460 | 1713872 | 206856 | 249987 | 280734 | 3.7676
| 24 | 0256173 | 064850 | 1317836 | 1710882 | 208390 | 249216 | 279694 | 27454
25 | 0256060 | 0684430 | 1316345 | 1708141 | 20895 | 248501 | 278744 | 37251

25 | 0255985 | 0BRADA3 | 1314072 | 1705618 | 208553 | 247863 | 277871 | 37088
27 | 0255058 | 0693685 | 1313703 | 1703268 | 205183 | 247268 | 277088 | 3639
28 | 0255766 | 0693353 | 131257 | 1701131 | 201841 | 246714 | 2763% | 36738
79 | 0255684 | 0683044 | 1311434 | 1.693127 | 200523 | 246200 | 275639 | 36591
30 | 0255605 | O6B2756 | 1310415 | 1697261 | 204227 | 245726 | 275000 | 3.6460

- | 0253347 | 0674490 | 1281552 | 1644854 | 195996 | 232635 | 257583 | 3.290%

g — 80% 90% 95% 985 39% 99.9%
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