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There are SEVEN (7) questions in this section. Answer ALL questions in the answer
booklet provided. [100 MARKS]

1. A store carried out a sales promotion on a newly arrived T-shiri for 60 days and the
number of T-shiris 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 )

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 12 16-19 10713

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. Find the mean.
(10 mark)

b) The table below shows the probability distribution of a random variable X. Find the
value of p. (5 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, o.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 4 and o . (10 marks)

5. A fruit stali 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 fromithe binomial B(50,0.4).Find the probability that
the sample mean is
a) more than 19. {6 marks)
b} lies between 18.5 and 20. (9 marks)
7. A certain type of ball is known to have a bounce heightwhich 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. {10 marks)

b) a symmetrical 99% confidence interval for mean bounce height. (10 marks)

*** END OF QUESTION PAPER ***
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List of Formulas
1. Sample Mean: X = -E—:nf
2. Population Mean: u = ZTX

3. Grouped Data

g Lfx
Mean: X o
Median =L+ E—f_-f]c
fe— fA
Mode:L-i—[ ]xc
(fo— D+ —£f)

4.Population (Ungrouped Data)

Mean: y = %

2
Variance: ¢’ = ZTx_ N @ %E(X — 1?2

.. ¥ xZ = 1
Standard deviation: 0 = \/T -X)2 @ \/EZ(X — uy

5.8ample (Ungrouped Data)
1 2
Variance:s? = —— [Z 17 T QX ]
o, ~7 4

| 1 Y2
Standard deviation : s = \/ [Z xZ & Q) ]

n—1 n

6. Population (Grouped Data)

Yfx

M H= =

can-E= v
. v o DX oy
Variance:o° = Sran X

ey o (zfo_ 72
Standard deviation: g = S I (X)?2 .

7. Sample (Grouped Data)

9 fX)z]

Variance:s? = e fx?—
n—1 n

n

Standard deviation : s = Jn_i_l [Z Fx?— &f x)Z]
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8.Pearson’s coef ficient of skewness
Mean — Mode

3( Mean — Median)

Sk =
ewness Standard deviation
9. Binomial
PX=1) = Gp q"7
Mean = np

Variance = npq
Standard deviation = /npq

10. Poisson Distribution
T

PX=7r)= et &
7!

11.Normal Distribution

X—u
e
o
12,
EX)=pu
_ a?
Var (X) = =

13.Confidence Interval for Population Mean
(with known variance & sample size >30)

PX-E < u<X+E),

E = 42z« in, 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

8

~|
';’ﬂlm >

Confidence interval will

)

(F— %,)?+t

R

Bk

MR

Standard deviation
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15.
Significance test
Population mean (Normal) with known variance

Test Statistics z = 22

Vi

Population mean (Normal) with unknown variance

Test Statistics z = ~<-

n

16.Anova
2

s
Test Statistics : SLZ
2

estimated population variance between the sample

estimated population variance within the sample

17

e n(X XY) — X))
JIrE X2 - X3 Nnx ¥2 -\ Y)?]

¢ dienn 5 TAMS2

Test statistics: t = ATE
_nELXY~(TX)(Y) _ Ly 7hex
b= AT X2)~(LX )2 = b n

Y~ ¥
wx= [Tam7
b

Test statistics,t =

SE(b)
18.

Confidence Interval of an Estimate

(X — X)2
zxe - [B]

¥t tas,., 1+
7 7% In

Prediction Interval of an Estimate

Y+t kg I
a S
z e n Z ¥2 [(ZX)Z]
T
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THE UPPER TAIL PROBABILITY Q(z) FOR THE NORMAL DISTRIBUTION N(0,1)
KEBARANGEALIAN HUJUNG ATAS ((z) BAGI TABURAN NORMAL N(0, 1)

347211 @ 2011Trial SPM Hak-Cipla BPSBPSK

7
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Numbers in each row of the table are values on a f-distribution with
{df} degrees of freedom for selected right-tail {greater-than] probabilities {p).

CONFIDENTIAL

dip| 040 025 0.10 0.05 0025 .01 0.005 0.0005
1 | 0324920 | 1.000000 | 3077684 | 6313752 | 1270620 | 31.82052( 6365674 | 636.5192
2 | 0288675 | 0.816497 | 1885618 | 2.919985 | 4.30765 | 6.96456 | 992483 | 31.5991
3 | 0276671 | 0.764892 | 1.637740 | 2353363 | 3.18245 | 454070 | 584091 | 12.9240
4 | 0.270722 | 0720887 | 1533208 | 2131847 | 277645 | 374695 | 460409 | 85103
5 | 0267181 | 0726687 | 1.475884 | 2015048 | 257058 | 338493 | 403214 | 6.2688
6 | 0264835 | 0717568 | 1438756 | 1.943180 | 244691 | 3.14267 | 370743 | 5.9588
7 | 0263187 | 0711142 | 1414924 | 1894570 | 236462 | 299795 | 349348 | 5.4079
8 | 0.261921 | 0706387 | 1306815 | 1.659548 | 230600 | 283646 | 335539 | 50413
9 | 0.260855 | 0702722 | 1.383029 1.823113 | 276216 282144 3.24584 4.7802
10 | 0.260185 | 0699812 | 1372124 | 1812461 | 222814 | 276377 | 316977 | 45669
11 | 0259556 | 059M45w)-1363430 | 1795885 | 2.20088 | 271808 | 310581 | 44270
12 | 0.259033 | 0695483 | 1356217 | 1752288 | 217881 | 268100 | 305854 | 43178
13 | 0268591 | 0.688820 | 1850171 | 1770933 | 216037 | 265031 | 301228 | 4.2208
14 | 0256213 | 0.692407 |/1.345030 [01.761310 | 204470 | 262249 | 287884 | 4.3405
15 | 0.257885 | 05997, | 13406050 | 1953080 | 213145 | 280248 | 294671 | 4.0728
16 | 0.257599 | 0630132 1 1336757 | 1.746884 J 211991 | 258343 | 292078 | 40150
17 | 0257347 | 0.889195( 1.333379" | 4739607 |"210982¢°] 256693 | 289823 | 3.9651
18 | 0267123 | 0688364 | 1.3%0391 | 1734064, 240097 | 2355238 0f 287844 | 39216
19 | 0256023 | 0687621 | 1327728 | 0729133 [V209802 1 253048 | 286083 | 3883
20 | 0.256743 | 0.686954 | 1325341 | 1724718 2.086% }252798 | 284534 | 38495
21 | 0.256580 | 0.686352 | 1329188 | 1720743 | 207961 | 251265.) 28313 | 38193
22 | 0256432 | 0685605 | 1301237 | LA | 207387 | 250832 | 281876 | 37921
23 | 0256297 | 0685306 | 1.319460 | 1718872 | 206866 | 249087 | 280734 | 27676
24 | D.256173 | 0684850 | 1.317835 | 1710862 | 2.063%0 | 249216 | 279594 | 37454
25 | 0.255060 | 0684430 | 1316345 | 1708141 | 205954 | 24851 | 278744 | 2725
26 | 0255955 | 0684043 | 1.314972 | 1705618 | 205553 | 247863 | 2778711 | 3.7066
27 | 0265458 | 068365 | 1313703 | 1703788 | 205183 | 247266 | 277068 | 3.68%
28 | 0.255766 | 0.683353 | 1312527 | 1701131 | 204081 | 246714 | 2763%6 | 3673
29 | 0255684 | 0693044 | 1311434 | 1699127 | 204523 | 246202 | 275639 | 238534
30 | 0255605 | 0682756 | 1310415 | 1697261 | 204227 | 245726 | 275000 | 36450
z | 0253347 | 0674490 | 1281552 | 1.644854 | 195086 | 232635 | 257583 | 3.2905
cl 80% 0% 85% 8% 89% 69,9%
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